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NMPOAOIOz

H emAoyn Tou B£uatog TnG TTapoloag dITTAWUATIKAG EPYAciag TTPaYHATOTIOINBNKE e
yvwuova TIG €¢eNIEEIC oToV TOPEA TNG BOPUPOPIKAG Be010e0iag Kal TNV eQappoyn TNG
o€ ONO Kal TTEPIOCOOTEPOUG TOMEIG TNG KaBnuepivoTnTag. Me Tnv oAokAApwaor] Tng ,
KATTOIOG PE ATTAA TTPOYPAUUATA avoIXTOU KWOIKA Ba utropei va O€l Ta TTOIOTIKA
XOPaKTNEIOTIKG OTTwg TO Adyo oAPaTog Tpog B6pufo Ta didgopa @aivoueva
TToAudIadpopwyv TTou €TTNPEalouv TNV owaoTh AQWN Kal TIG KaBuoTEPAOEIG OTO CRUaA
TTOU TTPOKOAOUVTAI aTTO TNV 10VOC@AIPA KAl TRV TPOTTOO@AIPA , MIAG €YKATAOTOONG
MOvigou i gopnTou otabuou GPS (Global Positioning System).Emiong Adyw Ttou
€UPOUG TNG OCUYKEKPIMEVNG BITTAWMATIKAG Ba ATavV €QIKT N OuvéXiIon TNG Kal n
onuioupyia evog Aoyiopikou pe GUI woTe va xpnoidoTrolgital oTo TTedio OTTou yivovTal
N €YKATAOTACEIS Kal va yiveTal dueca n Otrola XwpoTtalikn diopbwon woTe va
UTTAPXEl IKAVOTTOINTIKI BEATIWON OTA XAPOKTNPIOTIKA TG AAWNG OTTOTE Kal TG
TEPAITEPW ETTEEEPYADIAGC TE TIPAYMATIKO 1] HETAYEVESTEPO XPOVO.
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NEPIAHWYH

To GPS cival éva oUyxpovo dopu@opikd ouoTnua BeoiBeaiag To oTToio €Auce Pacikd
TpoBAAuaTa Kal BorBnoe otnv KabnuepivotnTa NG avBpwtrdTnTag.H TEXVOAOYIKN
ékpnén oTov Topéa TNG OIBOTNUIKNAG TeEXVoAoyiag £@epe AApaTa TTPoddou oTnV
KATOOKEUN KAl TNV TOTTOBETNON dopUPOpPWY OTOV ACTEPICNO (di1aTaén dopupdpwy)
Tou GPS(Global Navigation System).BéBaia mépa ammd 1o Apepikdviko GPS (Global
Navigation System) 6Ao Kal TTEPICCOTEPEG XWPES TTpayuaToTToincav Tta 8IK& Toug
OUCTHAPOTA TTAONYNONG KE ATTOTEAEOUA TNV PEYAAUTEPN €UEAIGia TWV XPNOTWV OTNV
akpIBéoTepn €Upeon TNG B€0nNg TOUuG O€ OTTOIOOATIOTE ONUEIO TOU KOOWOU Kal VO
Bpiokovtal. O1 BaoIKEG apxéG TOU , TA CUCTAMUATO CUVTETAYMEVWY, KABWG KAl TO
ONPaTa TTOU TTAPAYOVTal OTOV dOPUPOPO OAAG Kal oI ouxvOTNTEG TTOU TTapdyovTal
oTov O€KTn Ba pag amaoXoAnoouv I8IGITEPA WOTE va KATAAGBOUME TTWGS AKPIBWG
AEITOUpyoUV atmd TOUG TTI0 PONVoUg DEKTEG PEXPI Kal TOU TTI0 aKpIBoug.ETriong n
I0TOpia Kal N Katavénon TngG TTPOTUTTOTTOINONG TOU TUTTOU Twv OEOOUEVWY TTOU
TapdyovTal ammd évav OEKTN €ival TTPWTAPXIKAG ONPOCIAg vyia TNV TTEPAITEPW
dlgpelvnon e TTpoypdupaTa avoixtol Kwdika 6mwg 70 TEQC woTte va éxouue pia
TAAPN €IKOvVa Twy dIa@opwVv QPAIVOUEVWY TTOU JAG TTPOKAAOUV TTpoBARuaTa aTnv
AMwn.H dnuioupyia TTOAIKWV SlaypapudTwy yia To PEYEBOG TwWV TTOAUBIAdPOPWY HE
TTpoypdapuata 6TTws 70 QC2SKY pag divel Tnv duvatdtnTa va PTTOPOUNE KAl PE TNV
xpnon mpoypauudtwy GIS va OTITIKOTTOIOUME auTd Ta paivoueva (TTOAUBIadPOMEG)
Kal VO UTTOPOUNE va TTPOCdIopIicoUE APETT TNV TTYR aTTd TNV OTToia TTPOKAAOUVTAL.



ABSTRACT

The GPS is a modern satellite system which solved basic problems in everyday life
and helped humanity. The technological explosion in the field of space technology
has brought great strides in manufacturing and installation of the satellite
constellation (order satellites) of GPS (Global Navigation System). Course over the
American GPS (Global Navigation System) more and more countries have made
their own navigation systems resulting in greater flexibility for users to accurately find
their location anywhere in the world they are. The basic principles, the coordinate
systems and the signals generated in the satellite and the frequencies generated in
the receiver will be concerned particularly to understand exactly how most of the
receivers so cheap and more expensive. Also the history and understanding of the
standardization of the type of data produced by a receiver is of prime importance for
further investigation with open source projects like TEQC to have a complete picture
of the various phenomena that cause us problems in the creation of polar lipsi.l
diagrams for the size of polydiadromon with programs like QC2SKY gives us the
possibility to enable and use GIS programs to visualize these phenomena (multipath)
and we can readily identify the source from which it caused.



Ke@dAaio 1:'ENIKA A TO GPS

1.1 EIZArOrH

To Tmaykdéopio cuoTnpa BsoiBeoiag (Global Positioning System) avartuxbnke atoé 1o
Apepikaviké uttoupyeio Guuvag (DOD), Tov Ivan Getting' kai To MIT (Massachusetts
Institute of Technology).H apxikr} Tou ovouacia ATav NAVSTAR?
(NAVigation System with Timing And Ranging) kai amroteAouvtav

. ammo évreka (11) dopupodpous. H TTpwTn ekTOEeuon €yive To 1978
by atmoé 70 DOD pe o160 KaBapd Tn oTpaTIwTIKA Xpron. H Bacikn
“VSTA@ 0éa yia TV avdamrtug¢n Tou ouotiuatog GPS amavrd oTta
Eixéva 1 BepeAidn TTavavOpwTTIva epwTrpaTa “rmou PBpiokouar”,’ moid n

B8¢éon pou oTo ouuTTAV;

270 TTPWTO KePAAaio Ba yivel pia 10TOPIKN avadpour yia TO TTayKOOPIO oUoThua
Bec1Beaiag padi ye ava@opd yia Toug dIAPopPoUs TUTTOUG doPUPOPWY Kal £TTioNg Ba
yivel extevly avagopd ota Oid@opa TUAMATA TTOU TO aTTOTEAOUV , OTO OeUTEPO
Ke@AaAaio Ba deixBei N BewpnTikr BAon Kal ol d1A@PoPOI PUCIKOi VOUOI TTou DIETTOUV TO
ovotnua GPS , oTto Tpito KeQAAaio Ba yivel avagopd kai avaAuon ota didgpopa
OUCTHHOTA CUVTETAYMEVWY KOBWGS KAl TIG JETOTPOTTEG QUTWYV , OTO TETAPTO KEQPAAQIO
Ba avagpepbouv Ta didgopa orjuata Tou GPS kal TTwg auTtd TTapdyovTal , GTO TTEUTITO
KeQAAaio Ba yivel avaAuTIKh avagopd oTIG £€I0waelg uTToAoyiopoU Béong Tou GPS
OTTWG €TTIONG KaI 0TA dIAQOPA CUCTHUATA XPOVOU Kal 0@AAUATa TTou dnuioupyouval
OTO ONMa PEXPI VO @TACEI OTOV OEKTN , OTO £KTO KEPAAQIo Ba yivel avdAuon TG doung
TWV dIAQOPWY PUNVUPATWY TTOU TTApAyovTal 0Toug dopuPoOpoug Kal oTéEAvVOVTal OTO
0éktn , oTo £ROGodo ke@dAailo Ba yivel avaAuon Twv OIOUOPPWOEWY TTOU
xpnoigotroioUvtal oto GPS kai emmiong Ba avagepBouv peANoVTIKEG avaBabuioelg
autwy , o1o Oydoo ke@dAaio Ba yivel availuon Twv apxeiwv RINEX kar tng doung
QUTWYV , OTO £vvaTo KEPAAalo Ba yivel avaAuTIK ava@opd oTo TTPOYPAUMO EAEYXOU
moiétnTag TEQC kai TTwg autd Kavel TiIG dIAPOoPES AvaAUCEIS , OTO OEKATO KEQAAAIO
Ba £xoupe pia exTevr) TTEPIYPOQPR Tou povipou diktuou GPS Tou E.A.A. atmd 10 OTT0IO
Ba TmapBbouv dedopéva yia TNV TTEPAITEPW £TTECEPYATia , oTo evdékaTo KePAAaio Ba
yivel avaAuTiKi TTeplypa®r NG peBodoAoyiag atrd Tnv oTroia Ba TTPOKUWOUV T
didpopa atroteAéopaTa eAéyxou TToIdTNTAG atrd Toug oTabpoug Bdaong tou NOANET
Kal TEAOG 0TO DWOEKATO KEPAAaIo Ba ava@epBouv Ta TEAIKA cupTrepdouaTa atmmod Ta
TTOPATTAVW OTTOTEAETATA.

! lvan Alexander Getting (January 18, 1912—October 11, 2003)

2 Jorgensen, P.S., "NAVSTAR/GLOBAL POSITIONING SYSTEM 18-SATELLITE CONSTELLATIONS",
NAVIGATION, Vol. 27, No. 2, Summer 1980, pp. 89-100.



1.2 I2TOPIKH ANAAPOMH

Texvohoyikd 1o ouotnua GPS® dpxioe va avamtucoeral amé 1o 1950. To 1957 n
Pwoia (161¢ 'Evwon ZoBIETIKWYV  ZOCIONICTIKWY  AnUOKPATIWY)  eKTOEEUCE  TOV
dopupopo Sputnik oto didotnua. O1 gpeuvntég Tou MIT Taparipnoav ToV
TTAPATTAVW dOPUPOPO Kal gidav OTI 600 gival 0€ YEWOTATIKI TPOXIA yUpw atrd Tnv I\
n 10X0G Tou padiocrpaTtog yetapaArotav. Otav TAnciale Tnv B€on Toug n £€viacon Tou
onpaTog aufavoTav evw TO avTiBeTo yivovrav OTtav amouakpuvoTtav. Ao auth Tnv
augopciwon ol gpeuvnTég ATAV O Béon va uTtoAoyioouv pe  akpiBela  Ta
XOpakTnpIoTIKG Tng Tpoxidg Tou Sputnik. H avayvwpion o1 ol peTaBoAég Tou
padlocAUATOG aATTO TOV O0PUPOPO UTTOPOUCAV VA TTPOCDIOPICOUV DIAKEKPIMEVES
Béoeig oTo £dagog ATav n apxrn Tou cucThuarog GPS.

Mpiv ammd autd dpwg, To 1951 o Dr lvan Getting évag ammégoitog @ortntig Tou MIT
kal Tou Rhodes Scholar Tng Ogedpdng d1€6eoe To PHD Tou GTNV QOTPOYUOIKN OTNV
uttnpeoia Tng Raytheon. H Apegpikavikr] TTOAEUIKA agpoTtropia ¢ATNOE €va oUOTNPA
kaBodAynong yia dINTTEIpwTIKOUS BAAAIOTIKOUG TTUpAUAOUG TO OTToi0 Ba uTTopoUcE va
AeIToupyoel TTAvw o€ o10NPodPOUoUG. AvTATTOKPIVOUEVOG o€ autd o Dr Getting
QVETTTUEE €va oUoTnua TPICOIACTATOU EVTOTTIOMOU Béong Bacifouevo oTnv dia@opd
TOU Xpdvou A@IENG aTTO TOV XPOVO YEVVEONG TOU CANOTOG, YEYOVOS TTOU ATTOTEAEDE
TNV apxh Asitoupyiag yia Ta
GPS.

To 1973 eAqpBel n amoégaon
yia TNV  avamtuén  evog
O0opUPOPIKOU OUCOTHHOTOG
mAofynong PBaciopévo oTnv
non umdpxouca TeXVOAOyia
NG AMEPIKAVIKAG TTOAEMIKAG
agpoTTopiag.
MpayuatotroinOnkav ekTeTapéveg OOKIPEG yIa Ta emTéheva 3
Xpovia kal To 1977 &yive n TTPWTN £yKATAGTOAON OTABUWY oTnv M, TTapdAo 1Tou dev
gixav ekToteuBei dopupopol. Metagu 1978 kai 1985 ekTofeUTnKAV KAl PTTAKAV O€
TpoxIa évreka (11) dopu@dpol. To 1979 o apIBudS Toug augnbnke oe dekaoxTw (18)
kar To 1980 mrpayuaTtotroindnke n TPwTn eKTOEEUON dopuPdpou TUTToU Block I, o
OTTOI0G €ixe €IOIKA CUCTHAMATA YIO TNV QVIXVEUON QATOPIKWY EKPAEEWV Kal €TEBEI pE
oKoTTO va emRAETTEl €dv N Pwaoia avratrokpiveTal BETIKA 0TnN CUP@WVia yia Tnv TTalon
TWV TTUPNVIKWYV OOKIMWV.

Eikéva 2 Ewova 3

Emiong, 10 1980 evepyotmoiBnkav 1a TTPWTA EVOWHATWHEVA ATOPIKG POAdyia Ta
oTroia ATav Ta AoV aKPIPr) 0TO KOGHO. AVETTTUYHEVA aTTO QUOIKOUG, heTpoUoav TO
XpOvo atod Tnv aAAayry ota evepyelokd eTTireda Twv nAekTpoviwv. ‘Hrav otabepd,
ouvexn kal akpiBy oto emiedo Tou nanosecond (ns).To 1983 10 GPS émaye va
XPNOIUOTTOIEITAI ATTOKAEIOTIKA YIO OTPATIWTIKA XpAon Kai €yive diaBéoigo oTo gupu

® http://en.wikipedia.org/wiki/Global_Positioning_System

4 http://web.mit.edu/
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koivod. O T6Te TTpdedpo¢ Twv HIMA Ronald Reagan® amoxapaktipioe 1o cUoThua
GPS amd 1n ammoKAEIOTIKA OTPATIWTIKA TOU XPrON OOV CUVETTEID TOU TPAYIKOU
agpoTTopIKoU duaTtuxnuatog NG KopeaTikng Trriong 007. To agpookdgog €10nABe o€
Pwoikn TTeploxn Kai Katappi@Bnke atmd ZoBIETIKA TTOAEUIKG agpOOKA®N.

To 1986 n Tpaywdia Tou Challenger® €ixe WG CUVETTEIQ TNV TTPOCWPIVY] GTTAYOPEUCH
TNG €KTOLEUONG BOPUPOPWY KAl YIO AUTO KABUOTEPNOE N AVATITUEN TOU CUCTAPOTOG
GPS, Aoyw Tou 61 dev ptropoucav va petagepBouv ouoTrpara Block 1l (TUtrog
O0oPUPOPOU O OTTOI0G AVAPEPETAI O€ TTAPAKATW KEQAAAIO).

TeAKG, n emavaypnoipoTroinon Twv TupaUAwv Delta’ yia ektéEeuon Sopupdpwv
nrav apketp wote 10 1988 va An@bei n amdé@acn avénong Tou aplBuol Twv
dopUPOpwWV atrd déka okTw (18) ot cikool TEooepig (24), WOTE TO CUCTAUA VA YiVEl
TTARPWG Acitoupyikd. To 1990 £yive TTpocwpivh dlakoTrh Asitoupyiag Tou GPS yia 10
€UPU KOIVO AOyw Tou TToAépou aTov [Nepaikd KOATTo. To 1993 emmaviABe kal n xprion
Tou (FOC, Full Operational Capacity) kai d1eT€0n dwpedv 0TO £UPU KOIVO TTAYKOOHIWG
To 1995, PETA TNV €vEPYOTTOINON KAl TOU €EIKOOTOU TETOAPTOU
dopupopou. ATTG 10 1995 Kai METG UTPEE MIO OAPOTWON
TPO0odog oTnv avamtuén Tou GPS. lMepioadtepol dopuPdpol
eTéBnoav oe TpoxI& Kal augnoav Tnv dlaBeciudTNTA KAl TNV
akpifela Twv UTTOAOYIOPWY atmd TNV Tdg¢n Twv ekatd (100)
METPWYV OTNV TAEN Twv ekaTtooTwy. O1 epapuoyEC TTAEoV givai
Tépa TOAAEG  Kal  TrepIAauBAvouv TNV agpoTTAoia, TN
vauolItTAoia, Tn yewdaigia, Tnv €da@IKA TTApApNopPwan, Tnv
TapatTApNon OTn METAROAN TwV KIVACEWV TWV TEKTOVIKWV
TTAQKWV, KA.

1.3 BAZIKA MEPH TOY GPS

To GPS amoteAeital amo cikooiTéooepig (24) dopu@dpoug Kal TTévTe (5) eTTivEIOUG
oTaBuoug.

O1 emiyelol otaBuoi eivar utreUBuvol petay Twv AGAAwv oTo va dlatnpoulv ol
dopu@opol akpiB Tpoxid. O1 dopupdpol cival TotTroBeTnuéVol 20.200 xIAidueTpa aTrd
TNV em@aveia TG ' kal o kabévag Cuyidel TrepiTtou dUO (2) Tévoug, To de TTAGTOG
TOoug €ival 5,6 PETpa Kal KAvouv TNV TTANPN TTEpIoTpo@r TNG Mg oe Aiydtepo atrod
OWdEKA WPEG.

> http://www.whitehouse.gov/about/presidents/ronaldreagan
® http://space.about.com/cs/challenger/a/challenger.htm

7 http://www.spacetoday.org/Rockets/Deltad_Atlas5.html
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Eikéva 5

Ta Baoikd pépn Tou cuoTtriuatog GPS eivail Ta €€NG:

e To TuApa diaoThuaTog (Space Segment)
o To Tunpa eAéyxou (Control Segment)

e To tunua xprotn (User Segment)

1.4 TO AIA2THMIKO TMHMA (GPS)

To TuAPA dIACTAPATOG ATTOTEAELITAI ATTO EIKOOITECOEPIS (24) dopuPdPOUG,0l TUTTOI TWV
otroiwv eivai (Block |, Block I, Block IIA , Block IIR kai Block IIF).

Block | Block Il Block IIR
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Ymdpyxouv 3-4 TrapoTTAIopévol dopu@opol (TKATAAOITTA™) o1 OTroiol PTTopouv va
gvepyotroinBouv av xpelaoTei. AuTtoi o1 dopupopol gival eaaiag yrivng TPOXIAG OTTwG
£xel TTpoava@epBei otnv TTponyoupevn TTapdypa@o o€ éva Uwog 20.200 xIAIOUETPWYV
Kal KABe £vag Toug KAvel TNV NUEPA dUO TTAAPNG TTEPIOTPOYEG YUpw atro Tn n.

2TOV AOTEPIOPO TOUG OPYAVWVOVTAI O€ €¢I I0ATTEXOUCO TPOXIOKA ETTITTEdA TTOU TO
KaBéva atrd autd TTepIExEl TEOOEPEIG BEOEIG BOoPUPOPWY Kal autd £§aoaAilel 6T Ba
EXOUME €TTaPA KAT EAAXIOTO WE TEOTEPIG BOPUPOPOUC aTTO OTTOIOBNTIOTE ONEIO TOU
mAavhTn.(Eikéva 6)

4

o
- A Equator

7

Eikéva 6

O aotepiopds GPS civarl pia pign ammd maAioug kal véoug dopupodpoug.Mapakdtw Ba
TTAPOUCIaOTOUV OlAdgopol TUTTOI TTOU €ival Ndn o€ TPOoXIA MEXP!I KAl AUTOi TTOU
KATOOKEUGLOVTAI OHEPQ.

1.5 AOPY®OPOI BLOCK I®

A6 10 1976 £€wg 1O 1985 exToCeUBnKav évreka (11) dopudpol Block | amd Tnv
KaAhigopvia kal o kaBévag amd autolg CuyiCe 845 kg,evw kavévag atrd auToug dev
givar o Aeitoupyia onuepa. O péoog xpovog Cwng Toug fTav Ta 4.5 xpdvia Kai ol
TEPIOTOTEPOI €XOUV UTTEPPEI TO XPbvo autd Katd 5 xpovia. O apxaidTePOG aTTd TOUg
dopudpous autoug ATav o€ xprion yia 13 xpovia. OAa ta oAuata Tou Block | ATav

® http://www.spaceandtech.com/spacedata/constellations/navstar-gps-block1_conspecs.shtml



o1a0éoipa dnuoaia. Ta nAlakd taveA €divav ioxu 400W, evwy 6Tav ATav oTn OKIA TNG
yNg Tpo@odoTouvTav atmo PTratapieg VikeAiou — kadpiou. O1 TpowBnTAPES OTPOPAG
Aeiroupyoucav pe Yopadivn. MepioocdTepeg TTANPOPOpiES yia Toug dopupdpoug Block
| BpiokovTal oo MapdpTtnua A.

1.6 AOPY®OPOI BLOCK II°

O1 dopugdpol Block 1l Zuyigav repiccdTepo atmd 1500 kg. O TTpwTog UTTHKE O€ TPOXIA
10 1998 amdé 10 AkpwTthApio KavdBepaA. Eixav davoiypa @repwv 5.1 pETPA Kal
KATOOKEUAOTNKAVY yia Xpoévo CwAg 7.5 xpovia. ZuvoAikd 9 Block Il kar 18 Block I1A
gixav ekTogeuBei Péxpl To TENOG ZeTTTeuRpiou 1996. MapdAo TTou o1 dopuPdpol gival
o€ £€1 OIOQPOPETIKEG TPOXIEG, N KABE WA e idla ywvia TTPOG TOV ICNUEPIVO, OI VEOTEPOI
BlockllA €xouv eAdaxiota dia@opeTikd aoTepiond. To 1990 ekTOoEUONKE O TTPWTOG
Block IIA (A= Advance) kal TTEpIOOOTEPEG TTANPOPOPIEG YIa auTdv BpioKovTal OTo

Mapdaptnua A.

To ZemtéuPpio Tou 2005 ekTogeUBNKe O TTPWTOG dopuPdPog veag yevidg (HIR-M
Replacement, Modernized). O1 dopu@dpol autol TOU TUTTOU £XOUV TN XWPENTIKOTNTA
va oupTtrepIAGBouv éva deuTtepo dnuocio onua (L2C) mépa atd 1o L1 1Tou uttdpxel
Nndn Kal éva véo oTPaTIWTIKG ofpa pe Kwdika (M-code L1M kai L2M), Ta TTapatmavw
gival JIKPOKUPATIKA @EpovTa GrPaTa Kal €Xouv dIaQopa UNvUUaTa Kol KWOIKEG TTOU
gival xprioidol yia Tov evroTTiopo 8éong. Etriong Ba mrpétrel va avagpepBei 61 uyifouv
2 1évoug Kal KooTifouv yupw oTa 75 ekatoupupia doAdpia.Or Block Il kai Block 1A
givar e€otrAiopévol e dU0 aTouiKA POAGYIa poupTTidiou Kal dUo aTopIK& poAdyia
kaiofou pe oTaBepdtnTa 107" sec. ATI6 Tn BACIKA CUXVOTNTA TWV OTORIKWY POAOYIGV
(10,23 MHz) trpokuTITOoUV OAEG O AANEG OuyvOTNTEG TTOU XpelddovTal amd Tov
dopupopo GPS . O vedtepol dopugdpol IR kai IIRM egival e€otTAicuévol pe Tpia
OTOMIKG pOoAdyia pouummdiou. H eCaipeTikiy akpifeia £ 1 deutepdAemito kdéBe 1
EKATOPHUPIO XPOVIa gival aTTOAUTWG ATTAPAiTATN YA T AEITOUPYia TOU CUCTAPATOG.

=eKIvwVvTaG o110 Toug BlocklIR dopupdpoug povo o kwdikag C/A (Coarse/Acquisition)
gival d1aB£a1pog yia dnuoaia XpAaorn, 0 OTToI0G KWAIKAG diapop@wvel TNV @don Tng L1

Kal gival S1aQopeTIKOG yia KaBe dopupodpo GPS kal cupBdaAAel oTnv avayvwpioh Tou

? http://www.spaceandtech.com/spacedata/constellations/navstar-gps-block2_conspecs.shtml



KABe Oopu@opou , eKkTeV] ava@opd vyivetar o€ emoOueEva KEQAAAIQ yia TOv
OUYKEKPIUEVO KWOIKA.

H tpogodoacia kai To cuoTnua Tpowbnong civail idio ye Ta Block |, TapoAa autd Ta
nAlakd oToixeia Exouv 1IoxU 750W. Apxikd o dopugdpol Block IIR, ToTroBeTABNKav o€
TPOXIG O€ YKPOUTT TwV TpIwv (3), aAAd petd Tnv Tpaywdia Tou Challenger 1o 1986
ATTOQACIOTNKE va WPTTaivouv Ot TpoxId ot Ceuydpia Pe Tupauloug Delta. Katd
Tapddogo TPOTTO o1 dUO TTPWTOI dopuPOPOoIl XABnkav PETE atmd duoAsiIToupyia Tou
TupauAou Delta n otroia €ival n TTPWTN TTOU CNPEIWBNKE O€ TTUPAUAO auToU Tou

TUTTOU.

1.7 AOPY®OPOI BLOCK IIF"°

H oeipd IIF dicupuvel Tig duvaTdTtnTeS TNG 0€Ipdcs (IIR(M)) W éva eTITTAEOV GHUA yIa TO
€upu kovo. To F ato lIF onpaivel Follow — on. 2Zuykpivouevol ol dopupdpol Block IIF
ME TTponyouuevng yeviag dopu@opoug GPS, €xouv peyaAuTtepn didpkeia CwNAG Kal
MEYaAUTEPN aKpifeia oTnv wpa TTou ekTTEUTTOUV. KABe dopupdpog XpNnoIPOTIOIET Jia
Mign atmd atouikd poAdyia pouutdiwy Kal KAIgIOU yia va KPATHOEl TO XpOvo akpIfn
€wG Kal 8 ekaTopuuplooTd Tou OeuTePOAETITOU. AvarmTuxbnkav até tnv Boeing
owdeka (12) dopupdpol SYN- 62 ¢wg SYN- 73. O rpwTog PUTTAKE o€ Tpoxid Tov Mdio
Tou 2010. Méxp! Tov lavoudpio Tou 2012 dUo dopuPdpol auTou ToU TUTTOU ATAV OTOV

aoTepioud Tou GPS.

1.8 AOPY®OPOI BLOCK IlIl""

O1 dopubdpol autol Tou TUTTOU KaTaokeudlovrtal ammd Tnv Lockheed Martin kai €ivai
n veoTtepn yevid dopupopwyv SYN-74.

Mapéxouv TTI0 1I0XUPA OriuaTa Kal ETITTPOCOETa 0aPws avaBabuiopévn agioTioTia Kal
akpiBela.

MoAAG amé Ta TTapaTTdvw OHAPATA  UTTOoTNPICouv TTAONYNON KOl  UTTNPECIEG
XPOVIOHOU.

1% http://www.spaceandtech.com/spacedata/constellations/navstar-gps-block2f_conspecs.shtml

" http://www.spaceandtech.com/spacedata/constellations/navstar-gps-block3_conspecs.shtml



2TO KOTAOKEUAOTIKO PEPOG UTTAPXEl ox€DIO yia avatTuén 4 dopupdpwy autoU Tou
TUTTOU WE TNV TTPOOTITIKA yia GAAoug 8.

EmmpooBeta divetan n duvatdtnta mapoxns L1C (tétapto dnudaoio ofua). To L1C Ba
xpnoiyotroiei TN diapopewon MBOC (Multiplexed Binary Offset Code Modulation)
avagpopd Tng yivetal oto 7.1.3.

1.9 GLONASS (Global Navigation Satellite System)'?

Baoiletal o€ 0OTEPIOUO  evePywv  OOPUPOPWY TIOU  OUVEXWG  EKTTEUTTOUV
KWOIKOTTOINUEVO OAMATA O€ 2 CUXVOTNTEG.

To oUoTtnua gival opdAoyo Tou Apepikavikou GPS kai xpnoiyoTrolei Tig idleg apx£g Kai
MEBOBOUC yIa eKTTOUTTA Kal BecIBeTia.

AlaxeipiCetal amd 1 Pwoia (Russian Federation Government — Russian Space
Forces) kai Asitoupyeital ammd TO0 KEVIPO CUVTOVIOUOU ETTIOTNHOVIKAG £VNUEPWONG
(Coordination Scientific Information Center — KNITS) Tou utroupy€iou duuvag tng
Pwoaoiag.

AtroteAeital atrd 21 dopuodpoug oe 3 Tpoxlakd emmireda pe 3 Tpoxiés. Ta Tpia
Tpoxlakd emmiTreda Xwpifovral oe 120° kal o1 dopuPopol oTnv idla TpoxId XwpifovTal
o€ 45°,

KdaBe dopupdpog Asitoupyei o€ KUKAIKA Tpoxid 19.100 km o¢ ywvia kAiong 64.8° kai
oAokAnpwvel Wia Tpoxid oe Trepitou 11 wWpPEG.

O mpwTog dopuPdpog PTKE o€ TpoxId To 1982. Auo yewdaiTikoi dopupdpol gixav
emiong meragel ota 19.100 km otnv Tpoxid GLONAS1 waoTe va XOpOKTNPIOTE
TTANPWG TO BAPUTIKO TTEDIO OTO CUYKEKPIUEVO UWOGS Kal KAion . Ta auBevTikd TTAGva
ékavav AOyw, yia €va TTAAPEG A&IToupylkO ouoTnua €éwg 10 1991. QoTtdé00 dev
oAokANpwONKe wg 10 1995 aAAG oTIG apxég Tou 1996. XpioTnke AEITOUPYIKO OTIG
24/9/1983.

12 http://www.spaceandtech.com/spacedata/constellations/glonass_consum.shtml



1.10 GALILEO"®

To Galileo cival To eupwTTAIKG cUCTNPA TTAORYNONG TO OTTOIO TTAPEXEI EEACQAANITHUEVN

uwnAn akpifeia.
Mapéxovtag OITTA ouxvoTnTa Coav OTAVTAPT, TTETUXAiVEl OKPiBeld Ot TTpaAyuaTikéd

XPOVO KATW TOU UETPOU.

Eyyudrtal diaBeociudtnTta KATW a1TO aKPAieG OUVOAKEG OTTWG OTAV UTTAPXOUV TOTTIKEG
TTapPeUPBOAEG Kal TTANPOPOpPEI TOUG XPAOTEG MECO o€ OEUTEPOAETTITA Qv UTTAPXEI
O1akoTTA o€ KA&1ToI0 SopuPoPo.

O1 dUo pwrtol dopudpol TG ESA GLOVE — A kai B ekto&eubnkav 1o 2005 kai 2008
£xovtag padioouxvoTnta deopeUPévn atmo TNy dIEBV Evwaon TNAETTIKOIVWVIWY YIO TOV
Galileo kai yia va eAeyxBoUv TexvoAoyieg kA€1dIa yia To Galileo.

21¢ 21 OkTwRpiou Tou 2011 o1 dUO aTTd TOU TECOEPIS UTTNPECIAKOUG BOPUPOPOUG
gyivav diaBéaiyol yia tnv empBeBaiwaon Tou oxediou Galileo.

O1 dUo etréuevol Ba yivouv diaBéaiuol To 2012.

Otav oAokAnpwBei n emBepaiwon Twv TPOXIWV EXOUV TTPOYPOUMATIOTEI ETTITTAEOV
EKTOCEUOEIC YIO VO ETTITEUXDEI N QPXIKN TTPOYPAMMOTIONEVN AEITOUPYIKOTNTA TOU

OUCTAMOTOG, N oToia uttoAoyileTar va OAOKANpwOEei oTa pEéoa TnG TPEXOUGOG
OEKOETIOG.

To mARpn ocuotnua Galileo Ba atroteAcital amd TpidvTa (30) dopuPdpoug aTTd TOUG
OTTOIoUG oI €ikoo! €TTTA (27) Ba gival eTTiXeIpnoIakoi Kal TPeIg (3) Ba cival evepyoi yia
TNV TEPITITWON TTOU KATTOIOG ATTO TOUG ETTIXEIPNOIOKOUG SopUPOPOUG UTTOOTE BAARN.

O aoTepiopdg Toug Ba atroteAeital atrd 3 peoaiag Tpoxiag (MEO) KukAIKG eTTiTreda Ta
otroia Ba Bpiokovtal oTa 23,222 XINOUETPa aTTd TNV ETTIPAVEIQ TNG [AG.

H ywvia aviywong Twv TpoxIakwy eTITEdwY Ba eival 56° wg TTpog Tov IoTNPEPIVO.

3 http://www.esa.int/esaNA/galileo.html
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1.11 TMHMA EAEXOY

To TuARua eAéyxou Tou GPS atroteAcital amd €va TTAyKOOMIO OIiKTUO ETTiVEIWV
EYKATAOTACEWY TO OTIOIO TTAPOKOAOUBEI TOUG BOPUPOPOUG, EAEYXEI TIG EKTTOMTTEG
TOUG, KAveEl avaAUoelg Kal OTEAVEI EVTOAEG Kal SedOUEVA OTOV ACTEPIONO.

_\@resnland

P 2lazka
schriever AFB ; )
United Kingdom
colorada Y Hew Hampshire : south Korea iy
vandenberg AFE Y *' _-USHC-'-.-.-’ b
California == 3 ashington
#J cps Canaveral
| N Florida Bahrain i
Hawaii
cuam @A
Ecuador i wwajalsin
oA
oA i
L] Agoenzion Diego Garcia
Tahiti
@ sraentina south Africa sptralia o
. Zzaland
* Master Control Station . Alternate Master Control Station e
A Ground Antenna _ AF5CH Remote Tracking Station

@ Air Force Monitor Station @ NGA Monitor Station
Eikéva 7

To TTapov emIXEIPNCIOKO TURHA EAEyXOU TTEPIAUBAVEI Evav KEVTPIKO OTABUO eAEyXOoU,
évav evOANOKTIKO oTaBPO eAéyxou, dwdeka (12) KEpaieg TTOU ATTOOTEAAOUV TIG EVTOAEG
OTOV AOTEPIOHO Kal deKaéEl (16) oTaBuoug TTapakoAolBnong.

, OPERA Y,
'(,( ’O~‘

S

9

XS 2nd Space Operations Squadron (2SOPS)™

H 2SOPS (2nd Space Operations Squadron) Bpioketal oto Colorado Springs Kai
gival uTTEUBUVN YIa TOV KABNUEPIVO £AeyX0 Tou aaTepiopou GPS.

" http://en.wikipedia.org/wiki/2d_Space_Operations_Squadron
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>TOIXEIA TMHMATOZX EAEIrXOY MCS (Master Control Station - MCS)

O kuUpiog oTaBuodg eAéyxou oto Colorado civar ekei Tou n 2SOPS (2nd Space
Operations Squadron) AcIToupyei TO TIPWTAPXIKO TUAMO EAEyXOU.

Eikéva 8

To MCS dnpuioupyei kal @opTwvel nvuuata TTAoriynong (navigation) kai e€ao@alicel
TNV KaAfR Acitoupyia Kai akpifeia 8éong Tou aoTepIoPoU (eikdva 9). Aaupavel
TANpoopieg TTAofiynong atméd Toug oTabuolg TTapakoAouBnong kai emeCepyadeTal
QUTEG TIG TTANPOPOPIEG YIO VO UTTOAOYioEl TIG aKpPIBEIC BE0EIg Twv doPUPOPWY TOU
AOTEPIOUOU OTO OIACTNHO KAl ETTEITA OTTOOTEAAEI TA ATTOTEAEOUATA TWV TTAPATTAVW
TTANPOPOPIWY OTOUG BOPUPOPOUG. ZE TTEPITITWON ATTWAEIAG VoG dopupdpou To MCS
MTTOPEI VA TOV avTIKaTaoTAoEl uE GAAOV TTOU €ival OTOV QOTEPIOUO WG Un evePYOS
waoTe va gival oAokAnpwpévo 10 ouoTtnua. O1 oTaBuoi TTapakoAouBnong,emmBAETTOUV
Toug dopupdpoug GPS kabwg Odiépxovtal ammd TTAvVW Toug Kal OIOXETEUOUV TIG
Tapatnpnoelic Toug Tiow oTo MCS |, ouAAéyouv aTthoo@aipikd Oedopéva, Kal
peTproelg atmdéoTaong/@époviog . O oTaBuoi autoi XPNOIPOTTOIOUV €CEAIYUEVOUG
0ékteg GPS kai eAéyxovrar amd 10 MCS. O1 etiyeleg Kepaieg ekTeAOUV TNV
EMKoOIVwVia Pe Toug dopupopoug GPS. O1 ouyKeKpIYEVEG Kepaieg uTTooTnpi(ouv
ouoThpaTa eUEewv oTn CWvn CUXVOTATWY S, Ta OTToia eKTTEUTTOUV Kal AapBdvouv
oedouéva TTAOAYNONG, QOPTWVOUV ETTECEPYOOPEVA TTPOYPAPMATA, KOBWG £TTioNng
OUAAéyouv kal TnAepeTpikG dedopéva Kal gival uTTeUBuUvEG €TTiIONG yia TNV OWOAR
EKTTOUTTA EVTOAWV OTOUG DOPUPOPOUG.

Ymrépyxouv Téooepig (4) apooiwpéveg kepaieg edd@oug GPS cuoTeyalOuEVES PE TOUG

oTaBuoug TTapakoAouBnong ota NG uépn: Kwajalein Atoll, Ascension Island, Diego
Garcia, ka1 AkpwTripio KavdapepaA (sikéva 8).

1.12 TMHMA XPH:TH

To TuAua xpAoTtn Tutmka TrepIAaupavel €vav déktn GPS o oTtroiog emmegepyddeTal
ofpata Tmou petadidovral ammd dopuPopoug oTnv {wvn CuXvoTATwy L kal ammd auth
TNV £mMeCepyacnia YTmopei va pag dwaoel Pe akpifeia Tnv B€on pag, Tov Xpovo Kal Thv
TaxUTNTO TTOU KIVOUUOOTE,ETToONG agifel va TovioTel OTI 0 OEKTNG TTOU €XOUpE Ogv
EKTTEUTTEI TITTOTA TTICW OTOV BOPUPOPO.



KEDAAAIO 2:0EQPIA OEZIOEZIAZ

2€ auTo TO KEQAAaIo Ba deixBouv ol BacikéS apxég TNG DOPUPOPIKAS TTAOAYNONG TTWG
yivetal uttoAoyiopog pe Bdon 1oV XpOvo peTddoong Tou ORUATOG, TTWG YiveTal O
KaBopiopog TG Béang, Ba peAetnBouv ol vopol Tou Kepler kai Ba deixbouv e
ca@nvela ol d1aPopPol TTAPAUETPOI TWV TPOXIWV.

2.1 AOPY®OPIKH NMAOHIH2H BAZIKEZ APXEZ

OAa 1a cuoTAuaTa SopUPOPIKAG TTAOYNONG XPNOILOTTOIOUV TIG iDIEG PACIKEG APXES
yIO VO TTPOC0BIOPIcOUV TIG CUVTETAYUEVEG BEONC.

A.Aopu@dpol pe yvwoTh B€an eKTTEUTTOUV £va OAPA XpOvou.

B.Eg@dboov cival yvwaoTti n Taxutnta Pe Tnv otroia petadidovral Ta padiokUuaTa oTo
kevo (3*10%m/s) eival duvaTd va UTToAOyIOTEl N aTTdoTACN TOU DEKTN.

Me €va atrAd povTéAo ptTopei va OeixBei o kabapd TTwg yiveralr autd.Eva éxnua
KIVEITQI O€ évav EUBU dPOUO KOl TTPETTEI VO UTTOAOYIOTEI n B€on Tou.

‘EoTw 611 010 TEAOG TOU dpduou UTTAPXE! €vag TTOPTTIOC TTOU Pag OTEAvEL évav TTaAUS
KABe deuTePOAETTTO Ka £TTIONG OTO dXNUa gival dedopévn n UTTapgn evog poAoyiou To
OTTOIO €XEI CUYXPOVIOTEI e TO POASI TOU TTOUTTOU.

MeTpwvTag 10 XPOVO PETAdOONG TOU CAMATOG TTOU TTEPACE ATTO TOV TTOUTTIO €WG TO
Oxnua, gival eQIKTO va uttoAoyioTei N JETAEU Toug atméoTacn (ZXAMa 1).

Transmitted Signa Received Signal
| I T T
AT
T e Travel Time At el el
lime "ﬂq V8 T -t
Iransm e —— Position due to
e 1us Time Error
1;3(- Street o
Distance D 300m J
53 D
Zxnua 1

AuTn pag divete atd Tov TUTTO :

D=At*c
D = AméoTaon
AT = Xpbvog petddoong oANATOg

¢ = TaxuTnTa QWTOG



Eteidf o poAdI Tou oxAMOTOG &€ PTTOPEI va CUYXPOVIOTEN AKPIBWS PE TO POASI Tou
TTOPTTOU, €ival duvaTd va UTTAPXEl JIa aTTOKAIOT TNG UTToAoyICOUEVNG aTTO0TACNG OF
OX£0ON ME TNV TTPAYUATIKA. TNV TTAOAYNON, QUTA n TTapatneoupevn amoéoTacn JE
avagpopd w¢ TTPog To TOTMKO PoAdI kaAegitar weudoatmoéoTaon (pseudo range). 10
TTaPAdEIyUa TTOU ava@EépBnKe TTapaTTAvw £vag Xpovog peTddoong orjuartog At 1us
(microsecond) ®nuioupyei weudoatmmoéoctaon 300m. H xpnoigotroinon €vog TTOAU
oTaBePOU Kal aKpIBoUG aTtopikoU poAoyiou Ba éAuve To TTPOBANPa aAAd autd Ba fTav
Mia TTOAU datravnperi Auon. Mia evaAAakTikfy Auon TtreplAapBdvel €va deuTePO
OUYXPOVIOHUEVO XPOVIKA TTOUTTO, 0 amooTacn (A) atrd Tov TTPpWTo TTOUTTO, N OTToia
Bewpeital yvwoTHh.

Metpwvtag kal Toug OUO XpOvoug METAdoOONG Tou ONPATOG Egival duvatd va
TpocdloploTei he akpiBeia n ammdédotaon D, mapd 10 yeyovog OTI UTTAPXEI OTO OXNUaA
£va W akpIBEG pOAGI (ZxNpa 2).

Transmitted Signal 1 Received Signals Transmitted Signal 2
|I 1, 1 | I T
T meee_Travel Time Ar, Travel Time At
Time Signal i Time Signal
Transmitter 1 2 S Transmitter 2
2 ot i
Street LT e
Distance D &
>
ke Separation & .

Zxfnpa 2

(A —AL)*c+ 4
2

D

Otmtwg €xel deixBei 0 uttoAoyioudg he akpifeia TNG BEong Kal TOU XPOVOU KATA HIKOG
MIOG €uBgiag yPaUUAG (€€ OpIOUOU HIa YPAMMN ETTEKTEIVETAI OE HIa dIAOTAON), ATTAITET
OUo TTouTToUG peTadoong onpartog. Ao autd eival duvatd va egaxBolv Ta €&Ng
ouptrepdopata. Otav  gummAéketal otnv  diadikacia uTttoAoyiopoUu  Béong  éva
QOoUYXPOVIOTO PN akpIBEG PO, gival aTTapaitnTo 0 APIBPOG TWV TTOPTTWY PETAdOONG
onpartog va utrepPaivel Tov apiBud Twv dyvwoTtwy dlacTdoewyv katd éva. lNa
Tapddelyua o€ €va agpoTrAdvo (eTTEKTaOn o€ OUO OIA0TACEIG) XPEIAlOUAOTE TPEIG
TTOPTTOUG PETABOONG CHHOTOG, VW OTOV TPIOBIACTATO XWPEO XPEIAlOUAoTE TECOEPIG.

Ta dopuoplkd CucTANATA TTAONYNONG XPNOIKMOTTOIOUV d0PUPOPOUG WG TTOPTTOUG
METAdOONG ONUATOG.
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Emmkoivwvia pe TOouAdxIoTov TECOEPIG DOPUPOPOUG gival avaykaia TTPOKEINEVOU va
KaBopioToUV Ol TPEIG EMOUPNTEG CUVTETAYHEVES (YEWYPAPIKO URKOG, TTAGTOG, UWOG)
KaBwg kal 0 akpIBAG Xpoévog (Zxnua 3).
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wEledite Signal T — T .I.'-"“'- 3
sp] Tirmd , ) ‘..
_ 99—

Trancmission Receplion

IxApa 3

2.2 XPONOZ AIAAOZHzZ *HMATOX

Ta ouoTpaTa dOPUPOPIKAG TTAORYNONG atraoXoAolv dopu@dpoug TTou BpickovTal
o€ TPOXIA yUpw atd Tnv My kal 6TTwg eixe TTpoava@epOei diavéuovTal Katd TETOI0
TPOTTO WOTE ATTO OTTOIAdNTIOTE ONUEIO OTO £€DAPOG VA €ival EPIKTO VO UTTAPXEI OTTTIKA
ETTAQN ME KAT'EAAXIOTO 4 BOPUPOPOUG.

KdaBe évag atrd autoUls Toug dopu@dpous €xel EQOBINOTE HE ATOPIKA POAdyIa. MNa Tnv
augnon TnG akpiBeldg Toug avatmpocapudlovTal 1] cuyxpovifovtal pe didgopa onueia
eAéyxou atnv I'n.

OMAor o1 dopugpopol GNSS (Global Navigation Satellite System) petadidouv Tnv
aKpIPBr B€on Toug Kal ToV XPOVO Tou POAoyIoU Toug TTpog Tn I'n.

Ta onupata autd diafiBadovtal Pe TNV TaXUTNTA TOU GWTOG KAl WG EKTOUTOU OTTAITOUV
TTEPITTOU 67,3Ms waoTe va @Tacouv oTnv em@dveia TnG 'g akpIfwg K&Ttw atrd Tov

0opUPOPO (ZxAHa 4).

EmmAéov, Ta TTapamdvw cAPaTa amaitouv mepaitépw 3,33us yia KABe eTTITTAéov
XINOUETPO BI0OPOUAG.

MNa TNV €0peon TG Béong 1o PbOvo TToU aTTaITEITal gival £vag GEKTNG Kal €va akpIBEG
POAOI. ZUYKPIVOVTOG TO XPOVO APIENG Tou SOPUPOPIKOU ONATOG PE TO EVOWMNATWHEVO
POAGI Kal TNV WpPA TTOU TO CAPA EKTTEPPONKE, €ival duvaTtdv va TTPOoCdIoPIoTEl O
XPOVOG HETAdOONG TOU ONHATOG.
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Satellite and Satellite and
receiver clock receiver clock
display: 0ms display: 67.3ms

Oms

I b -t b
IlI e L\,l IH;-.'F RI'%J‘;
\ y ! r/ !
\ |
\\j’ 7. /
Signal transmission (start time) Signal reception (stop time)

Ixnua 4

Omrwg pe 10 TTapddelyua Tou OXNMATOG TToU TTpoavagépdnke, n améotacn D wg 10
QOPUPOPO UTTOPEI Va KaBopIoTel attd Tov yvwaoTd Xpovo PeTadoons Tou oruarog Dt.

AtréoTacn = xpoévog Tagidiol oAPATOg * TaXUTNTA QWTOG
D=At*c
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2.3 KAOOPIZMOZz OEZHx

H epapuoyn evog TTapadeiyuatog Katd 1o oTroio TTPETTEl va deixBei n Béon pog o€ éva
TEPAOTIO 0poTTéDIO Ba ATAV OPKETO yia va KaTavonBei TTwg yivetal o KaBopIioudg TNG
B8¢éong amd 1o GPS.

Emiong eivar dedopévn n utmtapgn SUo dopuPOpwv OE TPOXIA OTTOU EKTTEUTTOUV
Ouvéxela Tnv B€on Toug Kal To ofua Xpdévou.

XpNOIYOTTOIWVTAG TO XPOVo HPETAdOONG TOU OFUATOG KOl OTOUG dUO dopupopoug,
MTTOpOUV va xapaxBouv dUo KUkAol pe aktiveg D1 kar D2 yupw amd Toug
dopuPoépoug, KABE OKTiva avTIOTOIXEl OTNV UTTOAOYICOUEVN QTTOOTACN WG TOV
dopuUPOpPO.

OAeg o1 mOavég BECEIC OXETIKEG WE TOUG BOPUPOPOUG PBPIioKOVTal OE AUTOUG TOUG
KUKAOUG.
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F 3 % —coordinates

Position of
the re-:'_.e'r'..'er
(%P, YF) X - coordinates

>

Av n B8éon TTévw atrd Toug doPUPOPOUG dev AauBAveTal UTTOWN, N Béon Tou dEKTN
gival oTo aKpIBEG onueio 6tTou o1 dUO KUKAoI dlaoTaupwvovTal KATw oTTrd TOoug
O0opPUPOPOUG Kal WG €EKTOUTOU O OUo dopu@sdpol  gival  ETTAPKEIG yia  va
Tpocdlopicoupe pia Béon oT1o XY emmiTedo.(ZxHa 5)

21OV TTPAYMOTIKO KOOMO pia Béon TTpETTel va KaBopileTal oTov TPICSIACTATO XWEO KAl
Ox1 oto emimmedo. Aedopévou OTI n did@opa avlueca OTo ETTTTEOO KOl OTOV
TPI00IGOTATO XWPO aTToTEAEITAI aTTd pia emiTTAéov didoTaon (Uwog Z), n utrapén evog
TpiTOU dOPUEPOPOU YIa va TTPOCDIOPICTEI N TTPAYMATIKA Béon cival avaykaia. Av n
amdéoTaon oToug 3 dopuPOpPOoUG gival yvwoTh OAEG o1 TTBavEG BECEIS BpiokovTal TNV
ETMQEAVEIA TWV TPIWV OPAIPWY TWV OTTOIWV N AKTIVO aVTIOTOIXEI OTNV UTTOAOYICOUEVN
amoéoTaon.

H B6¢on eival To onueio étrou o1 Tpeig opaipeg TEuvovtal.(Eikéva 6)
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Position

Zxnua 6

2.4 YIIOAOI'IZMO2 OEZH2

MNa va ptropéoel £vag dEKTNG va KaBopioel TN BEon, TTPETTEl va TTaipvel onuarta atrd 4
d1apopeTIKOUG dopuPodpoug (Satl....Satd), TTpokeIgévou va PTTOPEDE! va UTTOAOYIOEI

ToV Xpdvo diddoong Tou Kabevdg atrd auta At1,....,At4.

(Zxnua 21)

ZxApa 21

26



O1 uttohoyiopoi yivovtal o€ éva KapTtealavo TpiodIidoTato gUOTNUA CUVTETAYHEVWY HE
VEWKEVTPIKN TTPOEAEUOT.
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H améoTaon Tou xpAoTn amod kabévav atmod Toug 4 dopupopoug R1,R2,R3,R4 utropei
va TTPoodIopIoTel e Toug Xpdvoug diadoong Tou onuartog At1,....,At4 pyetadu xpnotn
Kal dopupopou.(Zxnua 22). Eeboov cival yvwoTég o1 BEocig Xsat, Ysat, Zsat Twv
TEOOAPWY dOPUPOPWY, UTTOPOUV AVETA VA UTTOAOYIOTOUV Ol CUVTETAYUEVEG TOU
XPAOTN.ASGYW TWV ATOUIKWY POAOYIWV TwV dopUPOPWY O XPOVOG EKTTOUTIAG TOU
oAMAaToG gival yvwoTog ue akpiBeia.OAa Ta dopu@opikd poAdyia gival puBuiouéva Kai
ouyxpPoVIopéva PeTatU Toug oe UTC (Coordinated Universal Time)'.Ze avriBeon,To
PoAdI Tou &ékTn dev eival ouyxpoviopévo oe UTC kal €101 €ival TTI0 ypriyopo 1 TTio
apyo kata Af,.Otav eivail o ypriyopo 10 Af, eivar BeTikd.Etriong 10 Af, TTpOKaAEi

OQAAYaTa OTNV PETPNON TOU XpOvou diadoong Kal TnG armoéotaong R.
Atmeasured = At + Ato (1)

PSR = Atmeasureasc = (At + Aty )ec (2)

PSR = R+ Atoec (3)

R = mpayuatik améotacn dopu@dpou atrd XprRoTn

C = 1axUTNnNTa TOU QWTOG

 http://en.wikipedia.org/wiki/Coordinated_Universal_Time



At = Xpbvog uetddoong oruaTog atréd Tov dopuPopo OToV XPRoTN
Aty = Mlagopd poAoyioU XprioTn Ye poAdI dopuPdpou
PSR = yeudoaméoTaon

H améotaon R amdé 1ov dopupdpo oTOov XPHOoTn MTTOPEI va UTTOAOYIOTEI OTO
Kapteoiavé ouoTtnua oav:

R= J()(sat — Xuser)? + (Ysat — Yuser)® + (Zsat — Zuser)® (4)
oTToTE
PSR = R+ ceAto (5)

MNa va tmrpoodiopicoupe TIG 4 AyvwaoTeg PeTaBAnTéG (Az,, Xuser, Yuser kai Zuser)
gival atrapaitnTeg 4 avegapTNTEG EICWOEIG.

H TTapakdTw 1oXUel yia Toug 4 dopupopoug (i=1.....4)

PSRi = \/()(sat, i — Xuser)® + (Ysat,i — Yuser)? + (Zsat,i — Zuser)? +ceAto (6)
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2.5 TPAMMIKONOIHZH EZIZQ3EQON

O1 T€o0oepIg avegdpTNTES EEICWOEIG TTAPAYOUV £Va YN YPOAUMIKG OUCTNUA.
Na va 10 AUocoupe Bdaoel Twv ocipwv Taylor ypapuikotroloUPe TRV pida Tng

ouvapTNONG XPNOIMOTTOIWVTAG JOVO TOV TTPWTO 6pO0.

A 0 )

() function

flxe) ===

Y x

evika pe (Ax = x — x0)

F(3) =/ )+ ot Lo L (o (9

ATtTAoTToINuévo
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f(x) =1 (%) + f'(x0)*Ax (6)

Nna va KAvouue TN YPOUMIKOTTIOINON Twv TeOOdpwv €EICWOEWV Wia adidoTarn
UTTOAOYIOHEVN TIUN X, TIPETTEI VO EVOWUOTWOEI OTNV TTEPIOXT) TOU X .

Auté onuaiver OTi avti va uttoAoyiooupe kateuBeiav Ta Xuser, Yuser, Zuser,
XPNOoIYoTToIoUUE HIa eKTiNoN Béong Xtotal, Ytotal, Ztotal.

(Zxnua 23)

o= R ota '
Sat 1 Xsm_:: Ys;z_:s Zs.at_z"' - ‘T_ 12 ZA RTmal_%f

¥

s - i/
g RIT“U TR ' RTBtaI_:i_ g

Pl Selu TR el
- “®.  estimated position
error considerations user, .

r/ 2 o : IZTm.zI
" estimated position | / [ \\
I ! 1y
f ! i Y
AY. I i 0
® AX Az | /_, e iz X >
/ JII" _______________ Sps A Total
\ user N7 Y rotai /
4

H ekTipnon tng 6éong mepihaufdvel éva o@AaApa, 1o OTToio dnuioupyeEital aTmd TIg
AyVWOTEG NETARANTEG A, A, Kai A,.

Xuser = Xtotal + AX

YUser = ytotal + Ay

Zyser = Ziotal T Az

H améotaon Ria a1 TOUG 4 S0pUPOPOUG OTNV TTPO — EKTINNPEVN BEon uUTTOPE va
UTTOAOYIOTEI PE TTapOpoIo TPOTTO oav TNy ggicwon (4a)

RTDTALE- = \/(xsati _xtatal)z + [ysati- _}ftataljz + [zsat_z' - ztata!)z

Me ouvbuaoud Twv TTapaTmavw EEICWOEWV:




3(Rmmz._z')d +a(RTDTAL_i) _m}_l_a(ﬁ'mm:_f) Az 4 c

PSRi =R ; T X
TOTAL i ax a}j w ﬂz

- Aty

A@OU UTTOAOYIOCOUE TIG HEPIKES TTAPAYWYOUG TTAIPVOUUE TA €GAG:

Xrotar — Xsari Yrorar — Vsac i

- Ax
Rrorar i RroraL i

ZTOTAL — Zsat i
— Az 4+ c- At
0

. ﬁﬂj.}

PSRI, = RTC"TAL_E' +

Rrorar i

A@oU petatpéwoupe TIG 4 e€iowoeig yia i = 1, 2, 3, 4 o1 4 pyetaBAnTég (Ax, Ay, Az kal
Aty) utmopoUv va AuBoUv oUPPWVa PE TOUG KAVOVES ETTIAUCNG YPAMMIKWY £EI0WOEWV.

H Aoon Twv Ax, Ay kai Az XpnOILOTIOIEITAI YIO TOV ETTAVAUTTOAOYIONO Twv
EKTIMNUEVWV BETEWV, Xiotal, Yiotal KOI Ziotal TUMQWVA WE TNV £Ciowaon (8%)

XrotaL New = XroTaL oo + AX
YroraL New = Y1oTaL oo + Ay
ZrotaLNew = ZtoTaL o + AZ

O1 mapamdvw TIMEC PTTOPOUV va €loaxBouv oTo oUvoAo Twv efiowoewv (13a)
OKOAOUBWVTAG TNV KAVOVIKA €TTAVAANTITIKA O10dIKaCia €wW¢G OTOU Ol CUVIOTWOEG
o@aAuaTwy Ax, Ay, Az gival JIKPOTEPES aTTO £va MOUPNTO OQAAUa (YIao TTapddelyua
0,1 m).

E¢aptwpevo amd v apxikr ektipnon (3) éwg (5), xpeidfovral €mavaAnTITIKOI
UTTOAOYIOUOI YIa €va OQAAua PIKPOTEPO TOU 1cm.
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2.6 OEMEAIA THZ AOPY®OPIKHZ MHXANIKHZ

2.6.1 NOMOI KEPLER'®

H kivnon Twv dopupopwyv oT1o didoTnua kaBopiletar amd Toug NOpoug Tng
TAavnTIKAG Kivnang, ol otroiol Treplypdenkav amd Ttov Johannes Kepler (1571 —
1630).

O Kepler mapatrpnoe 611 n Kivnon TwWv CWPATWY 0TO SIACTNUA TTEPIYPAPETAl ATTO
TPEIG OXETIKA ATTAOUG JaBNUATIKOUG KAVOVEG.
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2.6.2 NMNPOTOX NOMOX KEPLER:

2UhQwva pe Tov Kepler, n TAavnTIKr TPOXIG €ival 0° éva eTTITTEDO. ZXNUATICEI EAAEIYN
ME Tov NAI0 o€ pia atmod TIg eaTieg. O vOpog epapudleTal TTionNg aToug dopuPOPoUg
(cav Tpoxiok ovtotnTa oTto OldoTnua). O dopu@dpol éxouv €TTiong TPOXIA O€
eTmiredo (oxnua 7).

& - ans
Er: S minoe A

watedlibe

Ixnpa 7
H tpox1a yUpw atrd Tn yn oxXnUaTi¢el pia EAAeIpn pe N M otn yia eoTia.

o To atmmoyelo ekPPAlel TO HAKPIVOTEPO ONUEI0 TNG EAAEITTTIKAG TPOXIAG OTTd TO
KEVTPO TNG yNG. EAv agaipeBei n Tiun Tng akTivag TnG 'ng (TTepitrou 6378 km),
a1Td QUTAV TNV TIPN, UTTOPEI va UTTOAOYIOTE TO PEYIOTO UWOG TOU dOPUPOPOU
TAvVW a1Td TNV ETMIPAVEIA TNG YNG.

16 http://csep10.phys.utk.edu/astr161/lect/history/kepler.html
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o [epiyeio civar 1o KovTivoTEPO onueEio TNG €AAEITTTIKAG Tpoxiag otn . Edv
KATTOIOG aQaIpECEl TNV OKTIVA TNG yNG MTTOPEl va Bpel TO EAAXIOTO UWOS Tou
dopuPopou TTavw atrd ThV EMIEAVEIA TNG YNG.
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2.6.3 AEYTEPOZ NOMO2Z KEPLER:

O deutepog vouog Tou Kepler Aéel 0TI pia ypauur TTou evwvel évav TTAAvAT Kal ToV
NAI0 eEWTEPIKA capwvel ico eufadd katd ioa dilaoTripaTta xpoévou'. Eival yvwoTtdg wg
0 VOUOG TWwV I00B8UVANWY ETTIQAVEIWY. (ZXAHa 8)

Zxnpa 8

Na Toug dopuPOPOUG AUTO CHUAIVEl OTI PIA YPAUUR TTOU EVWVEI Evav dopu@dpo e Tn
YN COPWVEl €CWTEPIKA 1I000UVANES ETTIQPAVEIEG OE 1I00dUvVapa dilaoTAuata xpoévou. I
autd €dv ol xpovol Ta, kai Ta, €ival icol TOTE Kal o1 TTIPAveieg Ay Kal Ay gival i0eg

(oxnua 9).

[Essentials of Satellite Navigation Compendium Copyright © 2009, u-blox AG]
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it Tv_1=Tv 2,
then A_1 = A_2

Zxnua 9

2.6.4 TPITO2 NOMOZ KEPLER:

O T1pitog vouog Kepler Aéel 0TI TO TETPAYWVO TWV TPOXIOKWY TTEPIOOWV TWV TTAQVNTWV
gival euBeia avdAoyo Tou KUBOU Tou NUIKUPIOU Agova Tng TpoxXIag Autd onuaivel O
OXI MOVO PeYAAa QVTIKEIMEVA €XOUV HEYOAUTEPES TPOXIEG, AAAG Kal OTI N TaXUTATA EVOG
TTAQVATN O€ JAKPUTEPN TPOXIA €ival XaUNASGTEPN aTTO évav O€ JIKPOTEPN TPOXIA.

2

? givar oTaBepd yia 6Aoug Toug TTAaVTEG OTTOU P n TTEPiIOdOG TPOXIAS Kal a O

NUIKUPIOG dEovag TNG TPOXIAKNG EAAEIYNG

ATT6 auTd TO VOO TO UWOGS TNG TPOXIAS Tou dopudpou (h) (oxrpa 10) TTadvw atmd Tnv
EM@AVEIA TNG YNG, UTTOPEI va TTPoEABEI aTTO TOV TUTTO:

2
h= 3\/3.9860042 204 (ij “R.(m)

S
Ortrou R, : n akTiva TnG yng (6378,137 km)
P: n repiodog Tpoxidg dopudpou yupw atrd Tn yn
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2.7 TPOXIEZ AOPY®OPON:

H 1tpoxid trepiypd@el Tn Béon evog dopupdpou oTo didoTnua. O dopupdpol TTou
XPNOIYOTTOIOUVTaI YIa TTAOYNOoN KIvoUvTal YUpw aTTd Tn YN O€ ATEPHOVESG KUKAIKEG N
eMEITTIKEG TpoxiEG. O  XwPOTALIKOG TTPOCAVATOAIONOG (T1.X. TPOXIOKN KAion,
EKKEVTPOTNTA, MNAKOG, UWOG TTAVW aTtrd To £DA@OG) Kal Ol TTapAPETPOoIl Kivnong (TT.X.
TPOXIOKNA TTEPIODOG) £XOUV GNUAVTIKG QVTIKTUTTO 0T AEITOUPYIKOTNTA Kal TNV a1tédoon

QUTWYV TwV dopuPdpwy (oxAua 11).
__,\I
II
7

Equatorial Flane

/
I' } Satellite
N

Txnua 11

o H kAion 1TTou aANildg ava@épeTal oav ywvia kKAiong | agoviki KAion ek@pddel
TNV KAION TNG KUKAIKNG 1) EAAEITTTIKAG TPOXIAG Tou dopu@dpou yupw atrd Tn
'n oeg oxéon ue TO €TTTEdO TOU IoNUEPIVOU. MNa TTapAdEIyUa PE PIa ywvia
kKAiong 90° n TpoxId Ba Trepvouoe akpIBwg TTdvw atrd Toug TTOAOUG, OAEG Ol



OOPUPOPIKEG TPOXIEG TTOU OE BpiokovTal KAaTA PAKOG TOU ICNPEPIVOU £TTITTESOU
avagépovTal oav ‘TPoxIEG KAiong'.
O1 epnuepideg evog dopuPoOpou gival ia HaBnUaTIKA TTEQIYPAP  TNG TPOXIAG
Tou. H uwnAn akpiBeia Twv Oedopévwv  TPOXIAS Twv dopuPdpwy Eeival
ammapaitnTn yia évav dEKTN yia va uttoAoyicel TNV akpifr) 6éon tou dopupdpou
oT0 OIdoTNUa pIa OeOOMEVN XPOVIKN OTIYUNA. Acdopéva TPOXIAG HUE MEIWMEVN
akpifeia avagépovtal wg nuepoAdyio (Almanac).

R Week 670 almanac for PRN-Q1 ********

ID: 01
Health: 000
Eccentricity: 0.8454322815E-003

Time of Applicability(s): 147456.0000

Orbital Inclination(rad): 0.9597230957

Rate of Right Ascen(r/s): -0.7794610391E-008
SQRT(A) (m 1/2): 5153.599609

Right Ascen at Week(rad): -0.1734337928E+001
Argument of Perigee(rad): 0.242665200

Mean Anom(rad): -0.2438403277E+001
AfO(s): 0.2632141113E-003
Af1(s/s): 0.0000000000E+000
week: 670

rrxkx* Week 670 almanac for PRN-0Q2 ********

ID: 02
Health: 000
Eccentricity: 0.1128768921E-001

Time of Applicability(s): 147456.0000
Orbital Inclination(rad): 0.9382713331
Rate of Right Ascen(r/s): -0.7954617056E-008




SQRT(A) (m 1/2): 5153.660645

Right Ascen at Week(rad): -0.1748708512E+001

Argument of Perigee(rad): -2.767253779

Mean Anom(rad): -0.1566843405E+001
Af0(s): 0.3948211670E-003
Af1(s/s): 0.0000000000E+000
week: 670

Me 1n BonBeia Tou Almanac o déKTnG MUTTOPEI va UTTOAOYIOEl TT0I0G dOPUPOPOG
gival opatdg oTov opidovia atrd pia KaTd TTpootyyion Béon kal Xpdvo. Kdabe
OopUPOPOC eKTTEUTTEI TIG OIKEG TOU £PNUEPIdEG KABwG eTTiong Kai Almanac 6Awv
TWV UQIOTAUEVWY opuPdpwv. Ta TpExovTa dedouéva Almanac PuTTopouV ETTiONG
va TTpoAnBouv oT1o d1adikTuo.

O

H aviywon tepiypdeel Tn ywvia evog dopupopou o€ OXEON WE TO OpICOVTIO
emimedo. Edav évag dopu@dpog cival akpIfwg amd Tavw oTrd To oneio
TTapatApnong oT1o £dagog T0TE N avuywon Ba eivar 90°, €dv civar oTov
opi¢ovta 16T N avuywon Ba givail 0°.

To adipouBio gival N ywvia HeTagu Tou eTTITTEDOU avaPOPAg Kal evog onueiou.
2TNV TTEPITITWON TWV dOPUPOPWYV TO ETTITTEDO AvAPOPAG €ival TO ETTITTEDO TOU
opiCovta Baaiféuevo oTov aAnBivé Boppd. To adipouBio gival n ywvia pyetagu
ToUu dopuPbdpou Kal Tou aAnBivou Boppd (Bépeia = 0°, AvatoAikd = 90°, NoTia
=180°, Autikd = 270°).(Zxua 12)

# Satellite
N

Observer

Morth

Reference Plane

TxAua 12

ExkkevipdTnTa opidel T0 Aeydpevo apiBunTikG €KKeEVTpOo ‘C’, n oTroia €ival n
atrokAIoN aTTé pIa EAAEITTTIKA SOPUPOPIKA TPOXIA (EKKEVTPN TPOXIG) ATTO MIa
YEWMETPIKA akpIBr TPOoxIA Kal opideTal atrd TNV £giocwan:
2
a“—b

- 2
a

otTou a €ival o nuI — peiCwy agovag kal B o nuI — eAAdowyv &Eovag TG
EMEITITIKAG TPOXIAG Yia TTAPN KUKAIKA Tpoxid. H Ty} Tou c eivar 0 kai




TTpooeyyiel To 1 600 TTEPICCOTEPO TO WNAKOG TOU NUI — MEICwv agova Tng
ENNEIYNG TEVTWVETAI O€ OXEON PE TOV NI — EAAOOWV Ggova.
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2.8 TPOXIAKO YWOMETPO:

To Tpoxiokd UWOuETPO Bivel TO UYWOMPETPO TTAVW aTTd TNV ETMPAVEIQ TNG YNG €vOG
onueiou Iag KUKAIKAG A €AAEITTTIKAG OOPUQPOPIKAG TPOXIAG. APXIKA €UTTOPIKOI
0opUPOPOI TNAETTIKOIVWVIWY €gixav TTpoTIuNOei va T1eBoUV O& KUKAIKEG I10NUEPIVES
TpOoXIEG (KAion 0°) pe uwoduetpo Trepitrou 36.000 km mmavw amod 10 £€dagog. Ol
OopPUPOPOI O AUTAV TNV TPOXIG TIEPIOTPEPOVTAl YUpw aTtd TN yn o€ 24 WPEEG
(TPoXIOKA TTEPIOdOC: 24 WPEG) £TOI WOTE VA PNV UTTAPXEI OXETIKN Kivnon o€ oxéan Je
™ yn. Il autév 170 AGYyo auToi oI dopuPdPOI AVAPEPOVTAl ETTIONG WG YEWOUYXPOVOI
dopuopol (GEO) pe Tpoxia mmou avagépetal oav yewoTatiky. Or dopugpopolr GEO
xpnoigotroioUvTal oTI¢ TNAETIKoIVwvieg Inmarsat Thuraya SBAS WAAS kai EGNOS.

EmmpooBeta ammd 10 OXETIKA peydAo uyoduetpo Twv GEO dopupdpwv, TO OTT0I0
MTTOPEl va TTapéxel KAAUWn o€ PEYAAEG TTEPIOXEG TNV ETMIQAVEIR TNG ynG, GAAa
dopugopikd cucoThuaTa (Iridium, Globalstar, GPS kai GALILEO) xpnoiyotroiolv
O0opPUPOPOUC PE XaUNAOTEPO TPOXIOKO UWOC.

AuToi o1 XaunAoTepou UWoug dopu@POpou TTPETTEI va €ival o€ TPOXIA YUpw aTTd TN yn
ME aufnuévn TaxUTNTO TTPOKEIMEVOU VA TOUG TTAPEXEI TNV QVAYKAIa QUYOKEVTPO
ouvaun yia va avtioTaBuiosl TNV augnon TG BapuTikng €AENg, n otroia UTTAPXEl O€
XaMNASTEPA UYWOMETPA.

2¢ avTiBeon e Toug dopupdpous GEO autoi ol dopu@dpol KIvoUvTal 0€ OXECN UE TN
N Kol TTEPIOTPEPOVTAI OTIG AEYOUEVEG U YEWOTATIKEG OOPUPOPIKES TPOXIEG (NBSO).
O1 TPOXIEG O€ YEVIKEG YPOAUMEG TAEIVOUOUVTAI O€ £&1 DIAPOPETIKEG KATNYOPIEG:

1. lewaouyypoves (GEO): yewaoTatiki Tpoxid ye Uyog 36.000 km

2. Tpoxiad peoaiou Uywoug (MEO): kekAipévn Tpoxid pe péTpio Uwog 10.000 km
3. Tpoxid xaunAoU Uyoug (LEO): xaunAou uwoug Tpoxid 1.000 km

4. YynAn kekAipévn eAAermtTikn Tpoxid (HEO)

5. KekAipévn yewauyypovn tpoxid (IGSO)

6. MoAiknA Tpoxiad (PEO): Tpoxid xaunAou Uwoug TTdvw aTrd Toug TTOAOUG

Mapdadeiypa 1: kaBopiouog uwoug GEO dopupdpou

Aopupopol PE YEWATATIKA TPOXIG €xOouv TTOAU akpIfr] UYOUETPO TO OTTOI0 UTTOPEI va
UTTOAOYIOTEI.



H péon ynRivn nuépa (o€ oxéon pe Tn otaBepny B€on Twy AoTpwy) £xel didpkeia 23
wpeg 56 Aemrtd kol 4099 0OeuTepa=86164,099 sec kal avotrapioTd pia TTARPEN
YEWMETPIKA TTEPIOTPOYPN TNG NG (360°) 0’ éva ouaTnua Pe atrAavr aoTEPEG.

2
h= 3\/3.9860042 104 2. (zij — R, (m) = 35.786,035km
S T

Mapdaderypa 2: Npoadiopifovrag TNV TPOXIAKK TTEPiI0d0 evog dopupdpou GPS

O1 dopudpol GPS £xouv pétpiou Uwoug uwoueTpo 20184,5 km mrédvw amd tn yn. H
Méan TpoxlaknA TTEPiIodOG evog dopupopou GPS mTpoaodiopileTal aTro:

(h+R.)

T=2r- 5 =11458 min

3.9860042-10% ™

S
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KE®AAAIO 3:2YZTHMATA ZYNTETACMENQON

2T0 KEQAAalo autd Oa HeAETNBoUV TO OCUCTAPOTA OCUVTETAYUEVWYV,OIGQPOPES
TIPOCEYYIoEIG OTTWG TO YEWEIDEG TO eAAEIYPOEIDEG Ba yivel avagopd oTo oUOTNUA
WGS84 «kai Ba peAeTnBOUV O HPETATPOTTEG Twv  dIAPOPWY  CUCTNHATWV
OUVTETAYUEVWV.

3.1 BAZIKA 2Y2THMATA XYNTETACMENON

3.1.1TEQEIAEZ

O uTtrohoyiopdg TOoU OXNAPATOog TNG NG ATav TTAVTA TO TTIO OUOKOAO ETTIOTNHUOVIKO
TPORANUA. Me TO TTEPACHA TWV AIWVWY EPPAVICTHKAY DIAPOPETIKES TTPOTEYYIOEIS yIa
TOV UTTOAOYIONS TOU TTpAYMOTIKOU OXAMOTOS TNG NG, To yeweldég avatrapioTd To
TIPAYHMATIKO oxAua TG NG Kal autd TTpoodiopideTal ammd TNV BapuTtnta Kal yrautd
givar duokoAo va Trepiypd@el. To yeweldéC cuvrBwg XpNnoIPoTIoIEiTal gav ETTITTEDO
ava@opdg yia TNV HETpnon Tou UYoud.
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3.1.2 EAAEIVYOEIAEZ

MNa TIG KABNUEPIVEG TOTTOYPAPIKEG TTAPATNPEACEIS XPEIAleTal éva TTIO ATTAO HOVTEAO
atd 10 MNeweldés. 'Eva Tétoio €ival To EAAeIpoceidéG. EAv n empaveia piag EAAeIWng
TTEPIOTPAPET YUPW aTTd TOV CUHUETPIKG AEova Poppd VOTOU EXOUNE WG ATTOTEAECUA
éva o@aIpoeIdég.(ZxAua 13)

MpoodiopiceTal aTTd 2 TTAPAYOVTEG.
Hui-kupio d&ova (a) (oTo emmitredo Tou IonuEPIVOU)
Hui-eAdoowv aéova (B) (oTov agova Boppd voTou)

H TUTTIKA a1TOKAION TOU OXAMUATOC TTOU TTPOKUTITEI ATTO TRV 10AVIKY) o@aipa ovoudadeTal
emmedoTtroinon (f)
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Equatorial Dlanej{'& I':'.,I_t,l —|_||—.|_n| HH—

I
South pole

IxAua 13
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3.1.3 WGS84'"’

‘OAoi o1 uttoAoyiopoi o1 étToiol yivovTal atro évav 06kt GNSS TrepIAauBdavouy Kupiwg
10 oloTnua avagopds WGS84(World Geodetic System 1984) . To ouykekpiuévo
oUO0TNHO €iVal YEWKEVTPIKA TOTTOBETNUEVO WG TTPOG TOo KEVTPO TnG Ing. TéTolo
ovotnua kaheitar ECEF'™ (earth centered earth fixed). Eivar éva TtpiodidoTaro
KapTeolavd OUCTNPO CUVTETAYUEVWY HE TO KEVTPIKG OnuUEi0 TOU CUOTAPATOG
TOTTOBETNUEVO OTO KEVTPO TNG MACOG(YEWKEVTPIKO) €vOG e€AAEIWOEIdOUC TO OTT0IO
TTpooeyyiCel TNV cUVoAIKA pala Tng I'ne.

O BeTIKOG X Gdovag Tou eAAEIPOEIBOUG ival OTO ETTITTEDO TOU ICNPEPIVOU KOl EKTEIVETAI
ammd 1O KEVIPO TNG MAlag dia péoou ammd TO onueio OTToU O IoNUEPIVOG  Kal O
Meonuppivég Greenwich cuvavtwvtal(Zxnua 14)

Equatorial plane

¥ =<

I';,' - - . Greemwich
Meridiam

Mk

IxAua 14

Y http://spatialreference.org/ref/epsg/4326/

' http://en.wikipedia.org/wiki/ECEF



O Y daovag civalr emiong oTto emiTedo Tou I1onuepivou e atmokAion 90 poipeg
avatoAikd atré Tov déova X. O Z d&ovag cival kaBeTog otov X,Y Kal eKTEIVETAI ATTO
TOV yewypa@iké Bépeio MoéAo.

O1 eAeipocideic ouvteTaypéveg (@,Ah) xpnoiyoTrololvTal 0€ €TTECEPYATIA TTIO CUXVA
TTapd o1 KapTeTIavES.(ZxAua 15)

[Essentials of Satellite Navigation Compendium Copyright © 2009, u-blox AG]

Eguatorial plane

¥ =<

Meridian

IxAua 15

3.2 METATPOIH AMNO TO TOMNIKO 2E NArKOxMIO
EAAEIVYOEIAEX

MewdaiTikd Datum.

H oxéon HeTaAlU TOTKWV KAl TIAYKOOUIWY YEWKEVTPIKWY OeOOMEVWYV  AfyeTal
yewdaimikd datum.O1 GEoveg Tou TOTTIKOU KOl TOU TTAYKOOWioU eAAEIWoeIdoug eival
TTapdAAnAol Ta dedopéva TTou XpelddovTal yia Tnv PJETARaoN ival Ol TPEIS TTOPAUETPOI
METATOTNIONG YVWOTOi WG Oedopéva petatotmiong Ax,Ay,Az.EmimAéov TTpoaTiBevral
oTnNV OAOKANPWON TNG POPUOUAAG PETATPOTING Ol TPEIG YWVIES TTEPIOTPOPNG PX,PY,PZ
Kal €vag TrapayovTag KAIJakwong m.(ZxAua 16)

Ta yewdaimkd datum Ttrpoodiopiouv Tnv TOTTOBECia €vOG TOTTIKOU TPICOIACTATOU
KAPTECIOVOU CUCTHHATOG CUVTETAYHEVWY O€ OXEOT UE TO TTAYKOOMIO OUCTAUA.



T-WGES

/
);" f Streching of Factor m

ZxAua 16
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3.3 METATPOIMNH 2YZTHMATON ZYNTETACMENQN

O1 TUTTOI YETATPOTIAG TWV KAPTECIAVWY Kal TwV EAAEIPOEIdWY TTapaTiBevTal
TTAPAKATW.

g 2
3 3_—1.)"

z 1 5
@=arctan| ——= 4
e B
R, +h
h=tan"| |
Lx
R
_NETY  p.
cos (@)

O1wg emmiong Kal atmd eAAEIYOEIDNG O€ KAPTETIAVEG
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x = [R_v+ h]-ms{qﬁl )-cos (4 )
y = [Rv +h]-cos (¢ )-sin (1)
z = th'-[l—EEJ+hJ-5ﬁ1 (@)
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KE®AAAIO 4:ANAAYZH HMATQON GPS

4.1 3HMATA GPS

O1 TTapakdTw TTANPOYopIES (UNVUPaTa TTAORYNONG) EKTTEUTTOVTAI ATTO TOV dOPUPOPO
ME puBbuo 50bits/sec:

2APata  Xpovou TTou  dnuioupyouvtal  OTov  dOpPUPOPO  Kal  CAPATO
OuyxXpPOoVIouOU.

AeSopéva akpIBrg TpoxIas (ephemeris)™®

MAnpogopicg dI6pBwaong XPOVou yia va TTPocdIopIoTEl 0 AKPIPNS XPOVOG TToU
EKTTEUTIETAI TO GTA XPOVOU aATTO TOV O0pUPOPO

Katd pooéyyion TpoxI£S yia dAoug Toug dopupdpoug (almanac)®

2AMaTa d16pBwaong yia ToV UTTOAOYIONS Tou Xpovou diEAeucng Tou OrUATOG
atro Tov dOPUPOPO £WG TOV DEKTN.

Aedopéva 1ovoopalpag

MAnpogopia katdoTaong AsiIToupyids dopuPopou

O xpdvog yia TNV JETAdOON OAWV TWV TTANPoopIwy gival 12,5 AetTTd.

O BéKTNG XPNOILOTTIOIWVTAG QUTEG TIC TTANPOPOPIEG €ival IKaVOS va TTPOoadIopicEl TO
XPOVO EKTTOPTIAG TOUu KABe dopupopikoU OAUATOG Kal TNV akpIpry 6¢on Tou
dopPUPOPOU TN CTIYUA TNG EKTTOUTTAG.

KdBe dopu@Opog eKTTEUTTEI MIA MOVODIKN) UTTOYPO®Pr TTOU €ival TTPOCAPUOCUEVN OF

auToVv.

Autfy atroteAeital amd Kwdika weudoTuxaiou BopuBou (PRN) 1023 doocol kai
MNOEVIKG eKTTEUTTOVTAI O€ OIA0TAMA 1MS ouvEXWG ETTAVOAAUBavOUEVa

(ZxAua 17).
1 msf1023
1 H
| 1ms |
ZxApa 17

O kwdIkag autdg eguttnpeTei U0 OKOTTOUG

A. Avayvwpion dopu@opou atrd PovadiKh UTToypa®n

B. Métpnon xpévou PeTadoong oriuaTog

¥ http://navcen.uscg.gov/?pageName=gpsEphemerisinfo

20 http://www.gpsworld.com/gnss-system/almanac/almanac-4265
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4.2 ANAONOIHMENO MMAOK AIATPAMMA AHMIOYPIIAZ
2HMATON

KdaBe dopupopog €xel 4 upnAng akpIBeiag atodika poAdyia.

H ouyvétnta cuvtoviopoU evég atmd autd Ta poAdyia dnuioupyei Toug akdAouBoug
TTAAROUG Xpdvou Kal cuyxvOTATAG O OTTOI0I ATTAITOUVTAI YIa T AgIToupyia:

o  50Hz TTaAuog dedopévy

o C/A (Coarse/Acquisition) kwdikag (évag kwdikag PRN petadidouevog ota
1.023MHz) o 6étoiog OSlapop@wvel Ta O£dOUEVA  XPNOIMOTTOIDVTAG  MId
Aermoupyia EX-OR kai diaokopTilel autéd o€ eupog {wvng 2MHz

o Tnv ouxvotnta @épovtog L1 (1575,42MHz)

Ta dedopéva TTou diapopewvovtal atré Tov C/A kwdika dIauop@UVOUV TNV QEPOUCT
¢ L1 o€ oeipd xpnoipotroiwvtag BPSK?' . (xrua 18)

Me k@Be aAayny otnv diapoppwuévn TTANpogopia utrapxel alkayry 180 poipwyv oTn
@aon NG eépoucag TG L1 (Zxnua 19).
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Multiplier

Carrier frequency —mmm- >(’>T<“\ Transmitted
Ny

generator " satellite signal
1575.42 MHz L1 carrier (BPSK)

PRN code 0 |

generator

1.023 MHz STy
+
N

Data generator .

50 Bitfsec o |

Data
| Data

exclusive-or

IxAMa 18

*! http://en.wikipedia.org/wiki/Phase-shift_keying
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Data,
50 hitls ] 1 0 0 1 0 1 1

ClAcode Y
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4.3 AENITOMEPEZ MMNAOK AIATPAMMA

Ta dopuopik@ oruaTa dnuioupyolvTal PE Mo dladikaoia TToU €ival yWwoThH wg
DSSS (Direct Sequence Spread Spectrum). Eival pia diadikacia otnv OTTola dia
ETMKPATOUCO OUXVOTATA OKOTTIHWG ATTAWVETAlI TTAVW aTTrd éva PeYaAUTEPO €UPOG
{wvng uttepBETOVTag éva oA uwnAdTepnG ouxvoTtnTag. H apxr TG diaudpewaong
Oleupupévou @AouaTog eTTivonRdnke yia TTpwTn @opd 10 1940 oTnv Apepikn atrd TNV
nBotroi6 Hedy Lamarr®® kai Tov TriavioTa George Anthiel autr n SiadIKagia eTITPETTEN
TNV ao@aif padiofelén akoua kal ota 1o dUoKoAa TTepIBAAAOVTA.

H kevtpikf ouxvotnta Twy 10,23MHz dnuioupyeital atmd Tnv ouXvoTnTa GUVTOVIGHOU
€VOG ato Ta 4 aTopIKG poAdyia. Me Tnv GeIpd TOU N oUXVOTATA YEPOVTOG N CUXVOTNTA
TaApwyv Oedopévwyv kal o Kwdikag C/A dnuioupyouvtal ammd TNV TTAPATTAVW
ouxvotnTa (Zxnua 20).

Tehikd 10 GPS ekmépTtrel ota 1575,42MHz pe pia diadikaoia yvwoTh wg TToOAUTTAESia
CDMAZ, O kwdikag C/A Tailel évav onuaviiké poAd oTnv ToAUTTAEEia kai TN
olapopewon. Eivar pia emavaAaupavouevn ahAnhouyia 1023bits yvwoti wg PRN
Kwdkag. Eivalr povadiki yia kadBe Oopu@dpo oCav uTToypa@r avayvwpiong.
Anpioupyeital Xpnoidotrolwvtag €vav  Kataxwpnt) oAicBnong ue avadpaon. H
yevviTpla £xel ouxvotnta 1.023MHz kai trepiodo 1023chips 1O OTT0i0 AVTIOTOIXEI O€
1msec. O C/A kwdIkag gival €vag Xpuoog KWOIKAG O OTTOI0G €XEl TA TTAEOVEKTAUATA

*? http://www.women-inventors.com/Hedy-Lammar.asp

% http://en.wikipedia.org/wiki/Code_division_multiple_access
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IBIOTATWY CUOYXETIONG KAl AUTO €xEl ETTIdpacn apyotepa otnv diadikaoia TTAoAynong
KAl oTOV UTTOAOYIONS BEonG.
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KE®AAAIO 5:2PAAMATA GPS

Oa peAetnBoUv o€ auTd To KEQPAAaIO Ta dIdPopa CUOTANATA XPOVOU TTOU €ival KpioIua
yia Tnv dopuopikr] B010scia kabBwg e1Tiong Ta didgopa opdaipaTta Tou GPS kal 8a
yivel ektevy availuon oto DOP (Delution of precision)

5.1 2YSTHMATA XPONOY:

UTC (Coordinate Universal Time)

GPS Time: xpévog yia GPS cuoTtnua.

Alagépel atmd Tov xpovo UTC yia pepikG deutepdAettta (yia 1o €106 2008 n
olapopd frav 14 deutepa). H diagopd petatu GPS xpdvou kai UTC kal Ta
TTAPWY XOPAKTNPIOTIKA AUTAS TNG dlIapopdg auuTrepIAauBavovTal 0TO HAVUPO
TAofiynong (utrotrAaiolo 4, ceAida 18)

Qpa dopupdpou: 0 WPA TIOU €XEl TO EVOWMATWHEVO POAGI TOou KABE
dopupopou. H diagopd autol pe 1o Xpdvo GPS Kal Ta XapakTnPIoTIKA AuThG
NG Slapopds TmepIAauBdvovtal oTto JAvupa TTAofynong (utrotmAaioio 1,
oehideg 1 — 25).

Qpa 0EKTN: 0 WpPa aToV OEKTN

Auty TTpoodiopieTal aTTO €va €OWTEPIKO quartz TaAavTwtl Kal  gival
dlagopeTikn) amd Tnv wpa GPS kai/) UTC. H diagopd Tng cival yvwaTr) atnv
apxn TG Asimoupyiag evog 8ékTn GPS, aAAd utTopei va eAattwbei petd atmmo
MEPIKEG METPROEIC DOPUPOPWV.
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5.2 3OAAMATA GPS:

Eicaywyn:

2tnv Texvohoyia GNSS diagopeTikoi TTapdyovteg ptmopei va oupfdAlouv oTo
OUVOAIKO OQAAua.

PoAdGI Aopugdpou: ZedAua 10nsec apkeTd yia va dwaoel o@aAua Béong 3m
TpoxiEg Aopu@opwv: N'vwoTég Béoeig pe atrékAion 1 — 5m

Taxutnta Pwtdc: Zrpata diadidovral Pe TNV TaxUTNTA TOU QWTOG AAAG ETTEIDN
mTeEPVAVE HETA aTTO TPOTTOOPAIPA — I0VOC@aAIpa N TaxUTNTa OeV Eival aTaBEPH.
Métpnon xpdvou diddoong onuatog: O &€KTnG €ival IKavOg va kKaBopioel To
XPOVO €10€pXOUEVOU DOPUPOPIKOU CHUATOG E TTEPIOPICHEVN aKpifeia
MoAudiadpoués: To emimedo OQAAMOTOG QUEAVEI TTEPAITEPW ME TN ARWn
QVAKAWHEVWY ONUATWV

MewpeTpia Aopupdpou: o KaBopIouog TNG BEang cival o dUOKOAOG €av o1 4
dopuopol eival Kovid. TO @QAIVOUEVO TNG YEWMETPIOG TWV dOPUPOPWYV
KaAeital apaiwon — diactropd akpiBeiag (DOP).

O mapokdtw Tivakag pag oeixvel 1o atmoTéAecpa Tou opIfévTiou o@AAPaTog atmo
OIOQOPETIKN TTNYA.



Error cause Error without DGPS
Ephemeris data 1.5m
Satellite clocks 1.5m
Effect of the ionosphere 3.0m
Effect of the troposphere 0.7m
Multipath reception 1.0m
Effect of the receiver 0.5m
Total RMS value 4 0m
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5.3 DOP (Dilution of Precision)

H miury DOP 1repiypdgel Tnv aduvapia akpiBeiag kal yi autd gival évag TTapayovTag
TNG €EAPTWHEVNG QOAPEIAG TOu aoTepIOPoU. Edav n Ty DOP cival uwnAfl 16T€ N
avauevouevn acdgeia 0a gival peyaAuTtepn. YTTApxel pia TToikIAia TTapapéTpwy DOP.

GDOP (lewpetpikd — DOP): mrepiypd@el TNV €TMPPEONR TNG YEWMETPIOG TwV
dopuUPOPwWYV 010 3D XWPOo Kal HETPNONG XPOvou.

PDOP (DOP 6¢ong) 10 id10 XWwpig Xxpovo

HDOP (Horizontal DOP): trepiypd@el Tn YewUETpia Twv dopupdpwy oc Béon
2D dnAadn o€ etitredo.

VDOP (Vertical DOP): treplypd@el TN YEWHETPIA TwWV dopUPOpwWY OTO UYOGS
(1D)

TDOP (Time DOP): mrepiypd@el To Xpdvo UETPNONG

Sat 2% R-E
i Sat Zm. fi2

sat*l_%: R-E Sat 1%,

k2
R-E
. R1

R1 ‘ "

Fos
Pos

t-E: Ramge smwor
E1, R1: Range
lowe DOP high DOF

IxXAMa 24

210 (OoxAua 24) Odlakpivoupe Tnv €midPACN TNG OACAQPEING OTN YEWUETPIA Twv
0opueopwv. Otav o1 duo cival apaid xwpiopévol, To oeaAua B€ong cival JIKPOTEPO,
otav gival Kovtd o évag oTov AAAoV N eTTIPAvEIO OPAAPATOG Eival JEYOAUTEPN.

AuTté 10xUel 6Tav n afeBaidTnTa yia Tov TTPoadIopIoud BEoNG, TTOU Eival YWwWoThH WG
€Upog o@aApaTog gival 1o idlIo Kal yia Toug 2 dopuPdpous. Ry — Ry avagépeTtal otnv
METPNHEVN ATTOOTACT TWV SOPUPOPWV WG TTPOG TOV XPNoTn (weudoatrdoTaon).

H petpoupuevn akpipela cival e¢aptwpevn avaloya ammd tnv Tiu DOP. Autd onuaivel
o1 6Tav n TiuA DOP dimmAacidleTal, 1o o@aApa Béong gival 800 QopéG PeyaAlTePO.
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evikd 10XUEL:

2@aAua (1o0) = 1 * ZuvoAikr Tiug RMS * DCP 1iuni

2@aAua (20) = 2 * ZuvoAikr) Tiug RMS * DOP 1iun

O1 mipég DOP kaBopiCovTal Bdon Twv BEcewy Twv dopuPOPWY Kal Tou XpHoTn
GPS.Me 10 TTapakdtw oxAua (oxnua 25) pag divel éva 1davikd Tapddeiyua,
Ri(i =1..4) civai n amdéaTacn XproTn amé Tov dopu@dpo

¥ =<

IxAua 25

Ri= \/(AXsat _i— Xuser)® + (Ysat _i—Yuser)? + (Zsat _i— Zuser)®

Me 11G AeTTTOUEPEIEG ATTO TO TTAPATIAVW OXAMA ITTOPOUUE VA TTaPaxXOEi O TTAPaKATW
TVAKOG O OTT0i0g Pag UTToAoyidel péoa atrd Ta oToIXEia Tou, Ta oTToia Eival o1 Adyol
NG TPI0BIACTATNG B£0NG TOU dOPUPOPOU TTPOG TNV AKTIVA £WG TOV XPAOTN, TNV
akpipela TNG uttoAoyigduevng B€ong.

X user  “‘sar_1 user  Tsat_1 Zuser T Lsar 1 1
R, R, R,
X user < sat_2 Yuser T Lsar 2 user  “sat_2 1
p— Rz Rz Rz
user sat_3 X user  *sat_3 Zuser sat 3
Rs R3 Ra
X user  “‘sat_4 Yuser T Lsar a4 user  “sat_4 1
L R4 R4 R4 |




Méoa atrd TIG dladikagieg TNG HETABEONG TOU TTOAAATTAQCIACHOU Kal TNG AVTIOTPOPAS
TOU TTivaKQO PTTOPE va uTToAoyIoTEi O TTivakag D f aAAiwg trivakag DOP

p=[[P] +[F]]

ZUMQWVA JE TOUG KAVOVEG UTTOAOYIOMOU TwV TIVAKWY Ta 16 gToIXeia Tou TTivaka
DOP Traipvouv Tnv €€1¢ popoen

Dll D12 D13 D14

D= D21 DZZ D23 D24
D31 D32 D33 D34
D41 D42 D43 D44

OmoTe o1 TINEG Twv dladpwy e1dwv DOP €xouv Tnv €€ Hop@r] atrd Tov TTaPATTAVW
Tivaka

GDOP =,/D,,+D,,+D;;+D,,

PDOP =|D,, + Dy, + Dy

HDOP =D, + D,

vDOP = \[D,,

TDOP=/D,,

Kdatroieg Tipég DOP ptropouv va UTTOAOYIOTOUV OTTO KATTOIEG AAAEG

GDOP =\|(PDOP)’ +(TDOPY’

Edv umdpyxouv tapatrdvw atré 4 dopu@dpor opatoi 7o GPS utroAoyiel Tnv Béon
a1ré TOoug 4 dopuPdPOoUG WE TIG KaAUTEPEG TIWEG DOP.
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KE®AAAIO 6:2YXNOTHTEZ KAl MHNYMATA GPS

2€ auTd To KEPAAalo Ba peAeTnBoOUV o1 cuxvoTNTES TTOU XpnoiuoTrolei To GPS n doun
TOU PNvUpaTog TTAorynong Kabwg kal ta dIGQopa UTTOTTAAICIA TTOU TO ATTOTEAOUV
OTTwg emiong Ba deixBei kal o1 AEEeic TnAepeTpiag kal o1 Aé€eig TTapddoong-
peTaBiBaong

6.1 XPHZIMOMNOIOYMENEZ >YXNOTHTEZ GPS

L1 (1575,42MHz) Eptrepiéxel kwdika C/A (Coarse/Acquisition) kal kwdikeg P(Y),0l
KWoIkeg P(Y) gival Kwdikeg KpuTtrToypagnuévol otrou evag P (Precise) kKwdikag TTou
olapopowvel TIS L1 kai L2 kputrtoypageital o€ éva Y KWOIKA Kal BEAel emTiTTAéov
Hovada oTov OEKTN yIa VO aTTOKPUTITOYpaenBei , Kal emMITTAéOV OTOUG VESTEPOUG
dopupopoug BLOCK Il uttdpyouv o1 L1C kai M (Military) yia otpatiwTikf) xprion

L2 (1227,60MHz) Eptrepiéxel Kwdika P(Y) kail L2C kai €TTiong oTPATIWTIKOUG KWOIKES
oToug dopupopoug BLOCK Il R M kai vedTepoug

L3 (1381,05MHz) XpnoidoTrolgital yia Tnv avixveuon Tupnvikwy ekprgewv (NUDET)

L4 (1379,913MHz) Eival ot Treipauatiké oTddio yia TTEPAITEPW  I0VOOPAIPIKES
dlopbwaelg

L5 (1176,45MHz) H xprijon Tng e€ival yia TEPITTWOEIG dIACWONG KOl EKTAKTOU
avaykng.

Frequency

Band Phase Crriginal Usage Modernized Usage
{MHz}
In-Phase {1} Encrypted Precision P{Y) code
1575.42
L1 Quadrature- C/A, L1 Civilian {L1C), and
10.22=154 Coarse-acquisition {T/A) code :
Phase (1) Military (MM} code
In-Phase {1} Encrypted Precision P{Y) code
1227.80
Lz - - Cuadrature- LZ Civilian {L2C) code and
10.23=120 Unmodulated camier
FPhase () Military (M) code
Used by Mudclear Detonation {NUDET)
Detection System Payload (MDS);
1381.05 signals nuclear detonaticns’
L3
10.23=<135 high-energy infrared events.
Used to enforce nuclear test
ban treaties.
1372.913 Being studied for additicnal
L4 [N fransmissicn)
10. 2312149 iznospheric comection
In-Phase {1} Safety-of-Life {SclL) Data signal
1178.45
LS Ouadrature- | (VMo rensmizeicn)
10.23=115 Safety-of-Life (SolL) Pilot signal
Phase (L)

Eikova 9



21nv (Eikdva 9) éxoupe pia TTAREN TTEPIYPAPH TwV SIaQOPWY CUXVOTATWYV KAl
XPAOEWV QUTWVY TTOU XPNolhoTToloUvTal aTo cuoTtnua GPS,0Twg yia TTapddeiyua
BAEétToupe otnv Cwvn L1 n otroia £xel ouxvotnta 1575.42MHz ,exel og @daon |
Kal paon TeTpaywviopou Q kai diapopewvetal atmd Kwoikes P(Y) kai C/A yia
KUpla xprion kai yia peAAovTik L1C kai M kwdika.

6.2 AOMH MHNYMATOZ NAOHIHZHZ

To pAvupa TTAonynong civar 50Hz kai atroteAeite atmmd bits dedopévwyv Ta OTTOIA
TEPIYPAPOUV TIG TPOXIES TWV dOPUPOPwWYV ,010pBWCEIS poAoyIoU Kal dIAPOoPES AAAEG
TTapauéTpous.To TAaioio evédg TéTolou pnvupartog ival 1500bits kal BéAel 30sec yia
va ekTTeP@Oei oTov 0ékTn. OTTwg BAETToupE oTnv (Eikdva 10) Ta 1500bits xwpilovTal
o¢ 5 umrotrAaicia Twv 300bits (6sec didpkeia eKTTOPTIAG). To KGBE éva atrd Ta 5 autd
TAdiola xwpietal o€ 10 AéEeig kal n k&Be pia TepIAapBavel 30bits.KaBe utrotTAdioio
Eekivael pe pia AéEn TnAgpeTpiag kal pia Aégn Tmapadoong (HOW). Eva TTARpeg uivupa
TAofynong atroTeAgital atmd 25 TAdiolo(oeNideg).

[Essentials of Satellite Navigation Compendium Copyright © 2009, u-blox AG]

Telemetry word [ 2Bits 16Bits GBits] Handover word 17Bits TBits | 6Bitd
%ELI:::L pre- reserved | P23 :3%{:";:?5} Time of Week | div., | pa-
0.6s ?tnble nt;:' 06s . (TOW) : _ID_ _ rity
Subpage |1 2[3 4] 5[ 6] 7] 8] 8]10]word No.
300 Bits - % Data Word content
65 ElT
P _Suln-trame 1 r-ét_.lh-frame 2 | Subframe3 | Subframed | Sub-frame5 |
Frame |iz[sls[s|sf[s[epof]2]z]e]s]elr e lehelq]z[zle[s]ef e lehd1]z]z]«[s]efr [ o o] 1]z [z ]2 [s [s fr [2 ] fio
a E‘ J-\. 1 __I T T T T T T T T T T T T T T T T T :I' T _I T T T T T T T T T T T
1‘5%0%&5 2(E ?ﬁﬂﬁﬁoﬁu 25| Ephemeris |38\ Ephemeris  [3( Famal amanac 31§ Almanac
30s NESPEEAEFNEIEE 5 U5 SN B U TR S I N —— L
Navigation foioeomeem Tt
message 1121341516718 |9 01 203415167 HaHE | 20121|22|23[24] 25
25 pages/irames
37500 bits
12.5 min
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6.3 MAHPO®OPIEZ MNOY MNEPIEXONTAI ZE KAOE
YNOMAAIZIO.

‘Eva mAaioio xwpiletal o€ 5 uttotrAaiola kal KAOe UTTOTTAQICIO EKTTEUTTEI DIOPOPETIKEG
TTANPOYPOPIEG.

To 1° umtorAaiolo Trepiéxel TIMEG XPOVOU QTTO TIGC EKTTOUTIEC TOU OOPUPOPOU
OUMTTEPIAOUPBAVOUEVOU TWV TTAPAUETPWY YIa ThV dI0pBwaon TG PETATOTTIONG XPOVOoU
TOU OAUATOG KAl TOV XPOVO TOU EVOWHATWHEVOU PoAoyIoU, €TTiIoNG TTANPOQOpPIES yIa
TNV KATAoTOaOn Tou OOpPU@EOPOU KAl EKTIUNON TNG akpifelag TG B€ong Tou
dopupopou.Etmiong ektréutrel To ammokaloupevo 10bit aplBud eBdouddag. (O GPS
Xpovog Eekivnoe 6 lavouapiou 1980 00:00:00 wpa) kaBe 1024 £Bdouddes o apiBudg
auTédg mael oto 0. AuTO atrokaAgiTal eTakUAion Bdouddag. Ta utrotrAdiola 2 kai 3
TTePIEXOUV Ta dedopéva eQnUEPIdWV aTTd Tov BoPUPOPO OTTWG aKPIBWS PAETTOUNE Kal
omnv (Eikéva 10). Autd Trepiéxouv akpIfr) TTAnpogopia yia Tnv Tpoxid Tou
dopu@opou. To utrotrAaiolo 4 TrepiExel Ta dedopéva almanac Twv dopupdpwy 25-32
TNV dla@opd petatu GPS kai UTC xpdvou kal TTANPoQopiec OXETIKA PE Ta OQAAUOTA
TToU TTpoKaAouvtal amd Tnv lovooeaipa. To uTtotTTAaiolo 5 Trepiéxel Ta dedopéva
almanac Twv dopu@opwyv 1-24. OAeg o1 25 aehideg ektréuTTovTal padi Je TTANpoPopieg
KaTaoTaong Twy dopupépwy 1-24.
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6.4 TLM xkout HOW

H mpwTtn AéEn kdBe evdg TTAauciou,cival N Aégn TnAgueTpiag (TLM) kai TTepIEXEl HIa
aAAnAouxia 8bits n oTmoia  XPNOIYOTTIOIEITAlI yId OKOTTOUG GUYXPOVIOUOU KAl
akoAouBeital atrd 16bits Ta oTToia €ival yIa eyyeEypAPUEVOUG XPAOTEG.

O1wg 0Aeg o1 AéEeig Ta TeAeuTaia Bbits TNG AéENg TnAepEeTpiag gival bits 100TIHiOG.

H AéEn mmapdadoong-petaBifaong (HOW) akoAouBei Tnv AéEn TnAeuetpiag oe KAOe
UTTOTTAQICI0.

Eivar 17bits ka1 TrepiExel ot dopry TNG TO XPOVO €EKKIVNONG TOU ETTOPEVOU
UTTOTTAQICIOU, TO OTTOIO EKTTEUTTETAI OQV XPOVOGS TNG Rdopadag (TOW)

H apiBunon TOW Eekivael pe Tnv Tipn 0 otnv apxn Tng dopddag GPS kal aufavel
TNV TIYA Kata 1 kAbe 6 sec.

Emeidf ummdpyouv 604.800 deutepdAetTtta o€ pia epdopdada o petpnTig éel amo 0
€wg 100.799 péxpr va gavarrdel oo 0.

Mia &exwpioti “uttoypa@n” uTTaivel e kKABe por| dedouévwyv KABe 6 sec Kai
ektrépTTETAl TO HOW, WoTe va eITREWEI TO CUYXPOVIOUS HE Tov P KWOIKa.
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KE®AAAIO 7:EIAH AIAMOP®Q3EQON

2€ auTO TO KEQAAQIO Ba peAeTNBOUV Ta CUCTHPATA BlaPoPPUWOoEwWY OTTWG N BPSK Kai
n veétepn BOC ka1t MBOC .

7.1 2YSTHMATA AIAMOP®QIEQN TOY GPS

7.1.1 BPSK AIAMOP®QH

MNa va prropouv ol dopupodpol GPS va ekTéuTTouy oTnyv idia ouxvoTtnta, To ofua GPS
dlapopewveTal Ye Evav €1dIkd KWwdIKa, o oTToiog ovopaletar Kwdikag WeudoTuyxaiou
Oopupou (PRN)* kai o otroiog éxel 1023 pndevika kal d0O0OUG Kal £ival YWWOTOS oav
kwodikag C/A.H diaudppwon autou Tou CAMATOG ETTITUYXAVETAI PE TNV XProN MIag
duadiknig TTUANG atrokAgioTikou ‘H (EXOR).

| 1 ms 1 msM023
- I I '.
Baseband PrN-Code | o [TTLLILIL - MULILL
Frequen o Generator
1o2amHz L0 1.023 Mbitfs ClA-Code
{_P_., BPSK(1)
Data Generator | EXOR
(CIA-Code) [:_l |_
50 Bit'sec Data
T Mavigation
Data
Ewova 11

To atrotéAeopa cival yvwoTo cav dlaudpwaon dIEUpUPEVOU ACUATOG. 2TNV
dlaudpewaon auth n TTAnpogopia “KpUuReTal” aTnV @AGCT TOU PEPOVTOG,
XpnoiyotroloUvTal nuitova g, (¢) diapkeiag 7,

2E, 0<t<T,
gr(t): 7;

0,allod

421D

Ewova 12

2 http://www.losangeles.af.mil/library/factsheets/factsheet.asp?id=8618



MNa 710 bit “1” 10x0€I N KUPATOPOPYN
uy(t)=Bcos(2xFt),0<t<T,
Kal yia 1o bit “0” 1IoxU0€1 N KUPaTopopY)

uy(t) =Bcos(2nFt+r)=—Bcos(2zFt),0<t < T,

ug(n uy(nt

i WIVIVER NN Ny, |
MIVATAVAS NAAE

Ewova 13

V3 B=‘/2Eg/7},

H evépyeia ava oupBolo eival

oo s E 5
E, =["u2(0)dt = B[ cos*(2zF.1+0,)dr = [+ cos(anFr+6, )1 =
s 0

ME aTToTEAET O OAa Ta GUMBOAG va £Xouv Tnyv idia evépyeia.

To didypaupa acTepiogol Kal TO KATw@AI amoégaong Tng diapdpewong BPSK
@aivovTal 0TO TTAPAKATW OXANG

Y Q .
E, |\, Q
—
! I
BPSK
Avaducd PSK (M =2) Eiove 14 Eoraeii oto BPSK

 Wndrakéc Emkowwviec MAE Mponypéva TRAEMKowwvLaka SuoThpata kot Aiktua NikoAaog X.
ZayLag.
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7.1.2 EI>AIr'OrH >THN AIAMOP®Q3H BOC (BINARY OFFSET
CODE MODULATION)

210 PEAAOV n diapdpewon TTou Ba xpnoidoTrolgital ammd 1o GPS kai 1o GALILEO 6a
gival n BOC (Binary Offset Code)®. Me auti To BPSK oAua 6a uTooTei pia
mepaItépw Slapdpewaon. H cuyxvétnta diaudppwaong gival Tavia TTOAAATTAGCIO TNG
Baoikng ouxvotntag 1.023MHz.

Q¢ mapddeiyua givalr duvatov va avagpepBei 611 BOC(10,5) onuaivel 611 o TTapdyovTag
diapdpewong givar 10 @opég n Baaoikr cuxvornta (10e1023MHz) kai 1o chip rate

Tou KWwdIka C/A eival 5 popég n Baon (5e1023Mbit [ s)

~ 10.23MHz
Modulation o
J  Generator
g 10.23 MHz
0.2 ms
T
1
Baseband PRN-Code o JHHOULIUUOL ﬂﬂﬂ_ﬂ_
Freguency x5 Generator
1.023MHz 5 115 Mbit/s ClA-Code v
.’:|_\‘4.I —~+ —— BoC(105)
A —/J EXOR ~ ’/
Data Generator | EXOR
(C/A-Code) |:-—| -
50 Bit's Data
T Mavigation
Data
IXnuo 26

Me tnv BOC 10 orfjpa KatavéueTal KAAUTEPA OTO EUPOG CUXVOTNTWYV KAl N TMIOPACN
TWV avTIBETWY onPaTwyv AGyw TToAudiadpouwyv (mutlipath) otn Aqyn peiwveTal og
oxéon ue Tn BPSK.

H BPSK kai n BOC &¢ev emrnpeddel n pia tTnv GAAn OTTWG @QaiveTal oTa TTOPAKATW
(PACUATA GUXVOTATWV.

2 Binary-Offset-Carrier modulation techniques with

applications in satellite navigation systemst

Elena Simona Lohan*,t, Abdelmonaem Lakhzouri and Markku Renfors

Institute of Communications Engineering, Tampere University of Technology, P.O. Box 553, FIN-33101 Finland
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PSD of various DBOC waveforms, ln=1 023 MHz
BPSK (Le., NBOC1-1  NBOC2-1)

- - - SInBOC{1,. 1} e NBOC1=2, NBOC2=1)
= CosBOC(1,1) (Le., NBOC1.2, NBOC2.2)
= = DSOC with NBOC1=2, NBOC2=4
= r
X N ’
i \
. g
= ' s =
\'- = ' X
L n = L) '
- A== % "
0 .‘"'3‘ ‘1 ] =1
= v A 4
(-} ¥ o 5.3
K) ! ):' S:ﬁ .A' ' j
SR | n '
1% o A=, = -
Rrvis Ra
L BB EL A 0 o e X
i b -‘ = (u. = 5
/ L -’lq
’ J b l’a'!l
A s
5 = r
| : a ﬁ ' 3
IIxfatEsY:
i 14 b AT |
5 10

Fraquency [MHz]

Ixnpa 27

7.1.3 MBOC (MULTIPLEXED BOC, MBOC(6,1,1/11)

2116 26 louAiou 10 2007, Apepikn kal Eupwtrn ammogdoicav 611 GPS kai GALILEO 6a
xpnoigotroiolv TNV idia diapdpewon. H véa diaudpewaon yvwaoTr) Kal oav
MBOC(6,1,1/11) 6a xpnoipoTtroindei pe 1o véo L1C GPS onpa kai pe 1o L1 OS (Open
Service).H MBOC pia eméktaon 1ng BOC kai ouvdidlel 2 diapoppwtég BOC 10U
TTPOCBETOUV T ONUATA TOUG PE DIAPOPETIKO BAPOG

10

MBOC(6.11/11) =1

BOC@1)+ 1—11 BOC(6,1)

Zuvdidlovrag 1o 2 BOC onAuata €xoupe KaAUTepn ammodoon o€ uywnAdTeEPN
ouxvoTnTa.
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BOC(1.1) .
—™ v ™ |
Modulator L
paseband TNawigation Drata 7
Frequency— - -
1 023MHz Signal Addition ——=MBOCI(6,1,1/11)
—H
BOC(6,1) . 1711 =
" Modulator
TNavigatio-n Data
Ixnna 28

Q¢ amotéAeopa autou o OEKTNG eival AiyOTEPO ETTIPETTAG OTOV B6pufo Kal n
oladikacia eviomopoUu Tng Bféoewg Tou OEKTN eival cagwg KaAutepn. MNa va
MTTOpOUNE va AdBoupe SAa TA TTAEOVEKTHATA QUTAE TO EUPOG {wvNG TOU JEKTN TTPETTEI
va givarl Trepitrou 20MHz (BPSK trepitrou 2MHz)

55
EPSK(1)

E 65
E
Eh MBS, 1,1/11)
R
L
(=]
E '
B
£ 5
[
g
z
£ o

Deviation from Median Frequency

IxAna 29
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KE®AAAIO 8:RINEX

2€ auTtod To KEQAAaIo Ba TTapouaiacTouy Pe AetrTopépela Ta apxeia RINEX n 1oTopia
TOUG KABWG Kal n dour Toug Kal Ta dIAQopa XOPAKTNEIOTIKA TOUG.

8.1 APXEIA RINEX

8.1.1 PINO2ZOPIA KAI IZTOPIA TON RINEX

H mpwTtn TmpéTaon yia Tnv avattugn Twv RINEX(Receiver Independent Exchange
Format) éyive atré 1o AoTpovouikod lvaTitouTo Tou MavemoTnuiou TG Bépvng yia Tnv
€UKOAn avrtaAAhayr Ooedoupévwv GPS Ta otroia ouAAéyovrav atmd pia peydAn
MaveupwTraikr kautavia EUREF89 atnv otroia evemmAdknoav Tavw atrd 60 dEKTEG
GPS o116 4 d10QOopPETIKOUG KATAOKEUAOTEG.

H kUpia 16€a yia Tnv avdamTugn Toug fTav 10 Yeyovog OTI TA TTEPICOOTEPA YEWDAITIKA
Tpoypdupata GPS xpnoiyoTrolouv £va KaAG SIEUKPIVIOUEVO OET TTAPATNPHOEWV.

e Métpnon eaong eEPOVTOG OTNV Wia 1 Kal aTig dUo pépouces Tou GPS (eival n
Ola@opd TTOU TTPOKUTITEl METAEU TNG EKTTEMTTIOMEVNG ATTO TOV OOPUPOPO
ouxvOoTNTA PEPOUCAC Kal TNG TTapayOuevVnG atTd Tov OEKTN)

e H pérpnon KwdIka WYeudoaTréoTaong TTou IcouTal PE TNV dlagopd oTov Xpdvo
AWNG Kal 0TOV XPOVO EKTTOUTTAG TOU BOPUPOPIKOU CANOTOG

e O xpbvog TTapartipnong o oTroiog dnuioupyeiTal atrd To POASI Tou OEKTN O€
ouvapTnon ME TIG HETPNOEIS KWOIKA KAl ¢ACNG.

2uvnBwg Ta TTpoypdupaTa autd xpeidlovial JoOvo Tnv @Acr, ToV KwAIKA Kal ToV
XPOVO JE TOUG OPICHOUG TTOU TTPOAVAQEPBNKAY TTOPATTAVW KAl PHEPIKES TTANPOPOPIES
OTTWG TO dvopa Tou oTaBOU, To UYOG TNG KEPAIAG K.a.

8.2 FENIKH NEPIFrPA®H MOP®OMNOIHZHZ?’

H popgotroinon RINEX V3.00 atroteAcital ammd 3 t0troug ASCII apyeiwv.

o Apxeio dedopévwy TTAPATNPAOEWY
e Apyxeio pnvupatog TAoAyNong
o ApXEiO HETEWPOAOYIKWY DEDONUEVIIV

Kd&Be 1UTTOG atroTeAciTal atmd pia TTepIoxr KEQAAISAG Kal pia TTEPIOXT) OEOOUEVWV.

H Treploxny Ke@aAidag TTEPIEXEl YEVIKEG TTANPOQOpPiEG OAOU TOU OpPXEIOU  Kal
TOTTOBETEITOI OTNV apxn Kal aTToTeAEiTal aTTO 61-80 OTRAEG.

KdaBe apyeio TTapathpnong kail KaBe PeTewpoAoyiko apxeio Baoikd Trepiéxel dedopéva
atrd €vav oTabud kai atrd pia ouvodo.

277 RINEX The Receiver Independent Exchange Format Version 3.00

Werner Gurtner Astronomical Institute University of Bern gurtner@aiub.unibe.ch
Lou Estey UNAVCO Boulder, Co. lou@unavco.org



8.3 BAZIKOI OPIZMOI

8.3.1 XPONOZ

O xpovog PETPNONG gival 0 XpOvog Tou JEKTN TNV wWpEa TTou AauBavel oAPaTa atro Tov
dopupodpo.

Eival idlog yia TIG peTproelg @ACEIC Kal aTTO0TACNG KAl OUOoIoG yia GAoUG Toug UTrd
TTapatApnon dopuPOPOUG TNV CUYKEKPIUEVN ETTOXH.

MNa apxeia dedopévwyv evog ATTAOU CUCTHPATOG TTPETTEl va gival eKQpalouEva OTo
oUoTNPa XPOVOU TOU avTIoToiXou 60pUPOPIKOU CUCTHHATOG.

AMNIWG O TTPAYHATIKOG XPOVOS Ba TTPETTEI VA TTEPIYPAPETAI OTNV APXI TNG KEQAAIDAG
pe évoeign Start Time.

8.3.2 WEYAO-AlIO2TAZH

H weudoatréoTaon cival n amrdéoTach atro TNV KEPAia Tou DEKTN WG TNV KEPAia TOU
dopuPdpoU Kal CUPTTEPIAANBAVEI Kal TNG aTToKAICEIS poAoyiou Sopu@OpoU Kal OEKTN
(ka1 GAAeG aod@eleg OTTWG KABuoTEPNON aTTd TNV ATHOCEAIPA).

PR = distance + ¢ * (receiver clock offset — satellite clock offset + other biases)

‘ETo1 N weudoaTrdoTaoN AVTIKATOTITRICEI TNV TTPAYMATIKA CUPTTEPIPOPE TWV POAOYIWV
Tou OEKTN KAl TOU BOPUPOPOU Kal ATTOBNKEUETAI O€ HOVADEC PETPWV.

8.3.3 PAZH

H @don cival n edon @épovtog YETPNUEVN 0€ OAOKANPOUG KUKAOUG. H @dan aAAddel
ME TO id10 vonua 6Ttwg n améoTaon (apvntikd Doppler). O1 Tapatnproeig acewv
METAEU €TTOXWV TTPETTEl va gival ouvoedeuéveg PETALU TOug TTEPIAANPBAvVOVTAg TOV
aképaio apiBud kKUkAwv. O1 TTapatnpnoclg dev gival dIOPOWPEVES YIa £CWTEPIKOUG
TTapdyovTeG OTTWG N ATHOOPAIPIKN dIABAacN, aTTOKAICEIG POAOYIWY BOPUPOPOU KATT.

8.3.4 DOPPLER

To mpéonuo Tng petatdémong Doppler cav emimrAéov TTapaTthpnon TTpocdiopileTal
oav : OeTIKO oTOUG BoPUPOPOUG TToU TTANCIAZoUV.



8.3.5 APIOMOI AOPY®OPON

O apiBudg Tou dopuPdpou eKPPAZeTal e dUO Wn@ia nn Kal TTPonyEiTal évag
XOPAKTAPAG TTPoodIopIGoU CUCTANATOG S

gann
||
|+-- mnmn: PRN (BPS, Galilec, Compass)
| glot number (GLOMRESS)
| PRN-100 (SBAS Geostatiocmary)
I
+--- a: s=atellite system i1dsntifier
3 : GPS
B GLOMASS
B EBAS payload
E Galileo
C Compass

SBAs: Satellite-Based Augmentation System

8.3.6 ANTAAAAIH APXEION RINEX

Ma Tnv avraAAayr) apxeiwy TTou TTapdyovTal atrd Tov OEKTN Kal TV PETETTEITA XPRON
TOUG €x€l KaBIEpWOBEI N Xprion TNG TTAPAKATW PHOPPOTTOINONG

sasadddf.yyt

I
+-- t: file type:
: Obgervation file
: GPS mawvigation message file
: Meteorological data file
: GLOWNASS navigation messags file
: Falileo navigation messages file
: Mixed GHSS5 navigation message files
SBAS Payload navigation message file
SBAS broadcast data file
{geparate documentaticon)
C: Clock file (ssparate documentation)
B8: Summary file (used e.g., by IG5, not a standardl)
--— ¥¥: two-digit year
+--—-= f: file seguence number/character within day.
daily file: £ = 0 (zero)
hourly filea:
a = lst hour: 00h-01lh; b = 2nd hour: 01lh-02h;
5 o o x = 24th hour: 23h-24h
t-—mm— - ddd: day of the year of firset record
e gsga: 4-character station name designator

(25 = == I o e -
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|

| | +- ©: observation file
| +--- ¥¥: two-digit year
+

—————— mm: starting minute within the hour {00, 15, 30, 45)
o h: character for the n-th hour in the day

a = 1at hour: 00h-01h; b = 2nd hour: 01h-02h;
s s o x = 24th bhour: 23h-24h.
e ddd: day of the year

Fommmmmm———— - g888: 4-char station ID or ID for the LEO
receiverfantenna

Otav o1 xpovol peradoong OeOOUEVWY ) O ATTOBNKEUTIKOG XWPOG Eival KPIoIMOg
TTpoTeiveTal N CuPTIiEon Twv apxeiwv. To 1GS® ypnoipotroiei UNIX oupTrieon® n
oTroia eival éva €idog ouuTtrieong To OTToio eAAaTWwvEl KATA TTOAU TO PéyeBog Tou
apxeiou kai dnuioupyei véa apxeia pe KataAnén .Z .

e e +

| File Types All platformse UNIX VME Dos |

| uncompressed compressed |

e e e +

| b= Files ¥yl ¥y0.2  .yyD B .Y |
Obe Files (Hatanaka compresged) ¥y ¥yD.E .yyD B LyyE
EPE Hav Message Files y¥N ¥yHN.Z2 ywN B yyX
CLONASS Nav Message File Yyia FYGELE yyE B Ly
Falilec Wav Mesaage File .¥¥L ¥¥L.E cyyL B .yyT

| Mixed GNSS Hav Message File yyvP ¥¥P.2  .y¥P E .y |
ZED SBAS MNawv Message Files .¥y¥H .yyH.Z .yyH 2 .y¥yUO
ZEQ SBAE Broadcast Files (sep. doc.) .yyB ¥yYB.& -yyB:E YYRA
Met Data Files .yyM yyM.EZ yyM E  yyW
Clock Files (sse sep.doc.) ¥yC ¥y 2 -Y?C:E ¥¥YE

e et it T R R +

MNa peyaAutepn ocupTrieon Twyv apxeiwv Tapatnenocwyv o Yuki Hatanaka avémTuée
éva AOYIOUIKO TO OTIOIO XPNOIYOTIOIEI TA TTAEOVEKTAUATA TNG OOWNG rinex Kai
oxnMaTiCel peyoAuTEPNG TAENG SIOPOPEG OTO XPOVO WETALU TWV TTapaATnPAcEwWY 16iou
TUTTOU OOoPUPOPWYV. 'ETTEITa atmmd autd 10XUOUV TA TTAPATTAVW YIA TNV TTEPAITEPW
oupTTiEDN.

8.3.7 XAPAKTHPIZTIKA RINEX V3.00

KwoIKeS TTapaATNPNOEWV

*® http://igscb.jpl.nasa.gov/

2 http://www.computerhope.com/unix/ucompres.htm



H doul tTwv véwv onudtwv GPS kai GALILEO ékavav €@IKTO Tnv TTapaywyn
TTapATNPAOEWY KWOIKA Kal ¢aong Baciféuevn o€ éva j CUVOUQOPO KAVOAIwY: ZARua
at1ré duo kavaAia atroTeAgital atmo | kal Q ouvioTWwoEeg,ofRua aTmmod Tpia KavaAia aTrd
A,B kai C ouvioTwoEg.

O kwdikag TTapatnprioewy tha atoteAeital amo 3 pépn:

t: TO0mog Tmapatnprioccwyv (c=weudoatrooTtacn, L=@don @époviog, D=Doppler,
S=10xU¢ ouaTog)

n: ymravra/cuyvornta 1,2,....,8

a: XapakTnPIoTIKA A&iIToupyia evioTOPoU 1 KavaAioU T1.X. |,Q KATT.

Mapadelyua:
a.) L1C:
L1: kwdikag C/A atrd tnv edon eépovrtog L1(GPS,GLONASS)

C: 9aon @épovrog E2-L1-E1 amd kavahl C(Galileo)

B) C2L: weudoatréoTtaon Trpoepxouevn atréd 1o kavdaAil L (GPS)
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Observation Codes

Syatem ;;Enqd Frequency Channel or Code Pzendo | Camer Downler Siznal
Range Phase PP Strength

P& C/A C1C LlC D1C 51C
L1C (M) 18 L1S D1s 518
LI1C (L) ClL L1L D1L S1L
L1C (M+L) C1X L1X D1X 51X
L1 1575.42 P C1P L1P D1P S1P
Z-tracking and similar | oy L1W DLW S1W

(AS om)
¥ C1Y L1Y D1Y S1Y
M C1M L1M D1M S1M
[ codeless - - L1N D1N S1N
C/A 20 L2C D2C 520
LIC/A)P2-P1) C2D L2ZD D2D 52D

[semi-codelass)
L2C (M) Czs LZ5S D25 525
L3C L) 2L LZL D2L 52L
L2C (M+L) C2X L2X D2X 52X
2 .

L2 122760 P CzZP LZP D2P S2P
Z-tracking and similar | ooy L2W D2ZW S2W

(AS om)
Y o2y I2Y D2Y 52Y
M C2M LZM D2M S2M
[ codeless - - L2ZN D2N S2N




i C51 LET D51 551
L3 1176.45 Q C5Q LEQ DS5Q S5Q
| [+Q CSX LSX DSX 55X
- 1602+k*9/16 |C/A C1C L1C D1C S1C
CLONASS | b=-7_+13 [P C1P L1P D1P S1P
oo 12461716 C/A (GLOMASS M) C2C L2C DzC 52C
| | [P C2P L2P D2P 52P
A PRS | ClA | L1A D1A S1A
BINAVOS/CS/Sol | C1B L1B D1B S1B
El 1575.42 C nodata | CIC L1C D1C S1C
B+C C1X L1X DI1X S1X
| [4+B-C C1Z | 11z | Dz | sim
i FNAVOS | CsI LEI D51 55T
E3a 1176.45 Q nodata | C5Q LEQ D5Q S5Q
| [FQ CEX LEX DEX 55X
I INAVOS/CS/Sol | C71I LTI D71 S71
Galileo ESh 1207.140 Q nodata | C7Q L7Q D7Q S7Q
| [0 7% | Lix | DX | ST
s I CBI L8I D8I s8I
1191.795 Q CBQ LaQ D8Q SBQ
(Es2ESD) | [=q CBX LBX DEX SBX
A PRS | CéA | LGA DEA SEA
B CNAVCS | CéB LEB DEB S6B
E6 1278.75 C nodata | C6C L&C DeC S6C
B+C CeX L6X DeX S6X
A+B+C CEZ L6 D6z S6%
L1 1575.42 C/A c1c L1C D1C S1C
I C51 LEI DET 55T
SBAS L3 1176.45 Q C5Q LEQ DE5Q S5Q
| 1-Q C5X LEX D5X S5X
El 158874 7 ) ? s s
I c21 L2T D21 521
E2 1561.098 Q C2Q L2Q D2Q 52Q
| [=q c2x | Lzx | Dax 52X
P T C71 LTI D7I S71
ESh 1207.14 Q C7Q L7Q D7Q 57Q
| [Q CTX L7X D7X STX
I cel L6I DeT S6T
E6 1268.52 Q C6Q LEQ DEQ S6Q
| [0 CeX | LeX | Dex | sex

Mapakdtw Ba TTapatebouv Tivakeg pe OAA TA XAPOKTNPIOTIKA TNG

pop@otroinong RINEX HEADER kai DATA FILES.

2TOV TTPWTO TTivaka £xoupe TNV diIdtagn TN KePaAidag evoc apyeiou

RINEX:




RINEX VERSION/TYPE: 10TT0G KaI £i00G apxEiwV Kal
dopUYOPIKG cUCTNHA.

PGM/RUN BY/DATE: 6vopa TTpoypAuuaTog TTou dnuIoupyEi Ta
apxeia, ovopa dIaxeIPIOTH) KAl TTANPOQOPIES YIa TO CUCTNHA
wpag.

COMMENT: didgpopa oxoAia.

MARKER NAME: Ovopa onueiou

MARKER NUMBER: ApiBuo6g onueiou.

MARKER TYPE: Eidog onueiou yewdaITIKO, PN YEWDAITIKO KATT.
OBSERVER AGENCY: Ovopa dlaxeipioTr).

REC # /TYPE/VERS: ocipiakdg apiBuog O€KTN TUTTOG Kal version
firmware.

ANT # /TYPE: Zeipiakdg kai TUTTOG KEPAIAG.

APPROX POSITION XYZ:['ewkevTpikr) 8€0n onueiou.
ANTENNA DELTA H/E/N: "Ywog kepaldg onueiou avag@opdg
TTAVW aTTd TOV OEKTN.

ANTENNA AEATA XYZ:0¢on ava@opdg Kepaiag TTou gival
TAvw o€ dxNua.

ANTENNA PHASECENTER:KévTtpo @daong kepaiag
ANTENNA B.SIGHT XYZ: KateuBuvon Tou kdBeTou dgova TnG
KEPAIag wg TTPog Toug dopuPdpoug GNSS

ANTENNA ZERODIR AZI: ACiuou6io onueiou undeviopou piag
KEpaiag o€ uovIo oTabuo

ANTENNA ZERODIR XYZ: Znueio pndeviopou o€ Kepaia TTou
BpiokeTal o oxnua.

CENTER OF MASS XYZ: Kévtpo padag kepaiag o€ oTaBepd
oUOTNUA CUVTETAYHUEVWV.

SYS /#/ OBS TYPE: Aopugopikd cuoTtnua , apiBudg
OIOPOPETIKWYV TUTTOU TTAPATNPNOEWY . TTEPIYPAPEIG
TTAPATNPROEWV.

SIGNAL STRENGTH UNIT: Movdda 10x00¢ Orjuatog Twv
TTAPATNPROEWV.

INTERVAL: AiGoTnpa TapatnpAoewy o€ OEUTEPOAETTTA.

TIME OF FIRST OBS: Xpdvog TTpwTtng TTapatipnong Kai
ouoTnua xpovou.

TIME OF LAST OBS: Xpévog TeAeuTaiag TTapatripnong Kai
ouoTnua xpoévou.

RCV CLOCK OFFS APPL: d16pBwaon €1ToxNg KWAIKA Kal ¢aong
a@OoU £QapuUOCTOUV Ol avTIoTaBUIoEIG pOAOYIOU TOU OEKTN.
SYS/DCBS APPLIED: Aopugopiké oUaTnua,ovoua
TTpoypAuuaTog yia Tnv e@apuoyr Twv DCB(Differential Code
Biases) diopbwoewv.



SYS/ PCVS APPLIED: Aopu@opikd cuoTnua , TTpOYPaUMa yid
TNV e@appoyn d10pBwaoewv PETABOANG KEVTPOU GACNG
ETTAVOAQUBAVOUEVO YIa KABE dopuPsdPO.

SYS/ SCALE FACTOR: Aopugopiké cuoTnua , TTapayovrag
yia d1aXwpPIoUO aTToBNKEUPEVWV TTAPATNPACEWV.

SYS / PHASE SHIFTS: AlopBwoeig petardmmong ¢aong ,
XPNOIMOTTOIoUVTAI VIO TTAPAYwWYr OTABEPWY QATEWV.

LEAP SECOND: ApiBudg petatmndiocwy SeUTEPOAETTTWY ATTO
TIG 6 lavouapiou 1o 1980.

# OF SATELLITES: ApIBu6G dopu@dpwy yia TOUG OTTOI0UG
£€XOUV aTTOBNKEUTEI TTAPATNPROEIS OTO APXEIO.

PRN / # OF OBS: ApiBuoi dopupdpwyv , apiBuoi TTapatnprnocwy
yla KGBg TUTTO TTAPATHPNONG O OTToiog dtixveTal oto SYS / #/
OBS TYPE.

END OF HEADER: TeAguTaiog Touéag otnv KeQaAida.
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TAEBLE Al

GHES OBSEEVATION DATA FILE

HEADEE LABEL DESCREIFPTION

{Columns &61-80)

- HEADER SECTION DESCRIFTION

EIHEX VERSION / TYPE| - Format wersiom : 3.01 F9.2,11X,

- Flle type: O

PGM / REUN BY / DATE

- Batellite System: G: GPS

- Hame of program creating current file
- Wame of agency creating current file
- Date and time of £ile creation
Format: yyyymmdd hhmmes zone
zone: 3-4 char. code for time zone.
UrC recommended !
LCL 1f local time with unknown
local time system code

for observation Data

R: GLOMASS
E: Galileo
B: SBAS payload
M: Mixed |

| MAREER TYPE | Type of the marker: |

| APPROX POSITION XYZ |

GEODETTIC 4
HOHN GEODETIC -
HOHM PHYSICAL :

SPACEEORNE
AIREORNE
WATER CRAFT
GROUND CRAFT
FIXED EUOY
FLOATING BUOY
FLOATING ICE
GLACTER
BALLISTIC
ANTMAL

HUMAN

keywords.

Record required except for GEODETIC
and NON GEODETIC marker types.

Users may define other project-dependent

Earth-fixed, high-
precision monumentation
Earth-fixed, low-
precision monumentation
Generated from network
processing

orbiting space wehicle
Alrcraft, balloon, etc.
Moblle water craft

Mchile terrestrial wehicle
"Fixed" on water surface
Floating on water surface
Floating ice sheet, etc.
"Fixed" on a glacier
Rocketa, shella, stc
Animal carrying a recelver
Human being

BEEC § / TYPE / VERE | Recaiver number, type, and wversion |

| {Wersicn: e.qg.

| {Units: Meters,

Internal Software Wersion) |

Geocentric approximate marker position |

System: ITRS recommendad) |

Al,19X,
Al, 15X

R20, 40X




|s¥s ¢/ & / OBS TYPES |
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optional for moving platforms

- Antenna height: Height of the antenna

reference point (ARP)] abowve the marker

- Horizontal eccentricity of ARP

relatiwe to the marker (east/north)
All units in meters
Pogition of antenna reference point for
antenna on wehicle (m]:
X¥E wector in body-fixed coord. system
hverage phase center position w/r to
antenna refersnce point (m)
- Batellite system (G/R/B/SS8]
- Obaervation code
- Morth/East/up (fixed statiom) or
Xf¥fE in body-fixed system {wehicle)
Direction of the "vertical” antenna axils
towards the GNSS satellites.
Antenna on wehicle:

Unit wector in body-fixed coord. system
Tilted antenna on fixed station:

Oonit wector in N/E/Up left-handed system
Azimuth of the zero-direction of a
fixed antenna {(degrees, from northj
Eerc-direction of antenna
Antenna on vehicle:

Onit wector in body-fixed coocrd. system
Tilted antenna on fixed staticn:

Unit wector in N/E/Up left-handed system
Current center of mass (X,¥,E, meters) of
vehicle inm body-fixed coordinate system.
Same gystem as used for attitude.

- Batellite system code (G/R/E/SB]
- Humber of different chaervation types
for the specified satellite system
- Observation descriptors:
- Type
- Band
- Attribute

Uae continuation line{sa) for mors tham
12 chaervation descriptors.

In mixed £iles: Repeat for each
gatellite system.

Thesse records should precede any
5Ys / SBCALE FACTOR records (see below).

The following cheservation descriptors
are defined in RIMEX Version 2.00:

Typ=:

Code J Paeudorange

FPhage

Dopplexr

Raw signal strength
Icnosphere phase delay
Recelver channel numbers

HMHW@BBEO

Band:

=

L1
Gl
EZ2-L1-El1
L3

{GPS, SEAS)
{GLO)
{GAL)
{GFS]

13 {1X,R1)

6X,
13 {1X, A1)
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| TIME OF FIRST ORS

G2 {GLO)
5 = L& {GPE, SEAS]
EEa {GRAL]
& = EE {GAL)
7 = Esb {GAL)
8 - Esa+h {GAL)
o for type X {all)
Attribute:
P = P code-based {GES, GLO)
C = C code-based {SBAS , GES, GLO)
¥ = ¥ code-based {GP5)
M = M code-based {GP5)
H = codeless [{ea=r=y]
A = A channsl {GAL)
B = B channel {GRAL]
C = C channel {GAL)
I = I channel {GPS, GAL)
2 = 3 channel {GES, GAL)
8 = M channel {L2C GPS)
L = L channesl {L2C GPS)
X = B+C channels {GAL)
I+3 channels {GPS, GAL)
M+I. channels {GP5)

W = based on Z-tracking (GFS)

{gea text)
E = A+B+C channels
blank : for types I and X
or unknown tracking mode

All characters in uppercasse only!

{GAL)
{all)

Units : Phase : full cycles
Pesudorangs : meters
Doppler : Hz
SMR =tc : recelver-dependent
Icnosphere : full cycles
Chann=l # : See text

Sign definiticon: S=e text.

The sequence of the cbhssrvaticns in the
cbaervation records has to correspond to
the sequence of the types in this record

of the respective satellite system.

The attribute can be left blank 1f
known. S== text!

- Unit of the signal strength
chaervables S8mnm {(1f present])

DEHE : S5/ gilwven in dbHz

- Time of firat cbssrvation record

not

{d-diglt-year, month,day, hour, min, sec)
- Tim= system: GP8 (=GF5 time system)
GLD |=UTC time system)

GAT, (=Galillec Syatem Time)

Compulscry in mixed GMSS5 files
Defaults: P8 for purse GPS files

GLO for pure GLOMASS files
BAL for pure Galilec files

- Time of last obaservation record

{4-digit-year, month,day,hour, min, ssec)

- Time system: Same valus as in

TIME OF FIRST OBS record

EIE,F11.7,

EX, N3

EX, N3




* | ROV CLOCE OFFS APPL |
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| s¥s / DCES APPLIED

| s¥s / PCVS APPLIED

BE¥YS / PHASE SHIFTS

| SLOWASS SLOT / FRQ #

Epoch, code, and phase are corrected by

applying the realtime-deriwved receiwer

clock ocffset: l=-yes, O=no; default: D=no

Record required 1f clock cffsets are

reported in the EPOCH/SAT records

- Batellite system (G/R/E/SSB]

- Program name used to apply
differential code blas corrections

- Bpurce of correcticns (URL)

Repeat for each satellite system.

Mo corrections applied: Blank fields or
record not present.
- Batellite system (G/R/ESB]
- Program name used to apply
phase center varlation corrections
- Source of correcticns (ORL)

Repeat for each satellite system.

Mo corrections applied: Blank fields or

record not present.

- Batellite system (G/R/E/B]

- Factor to diwide stored cbhbaervations
with before use (1,10,100,1000]

- Humber of cbservation types inwolwed.
0 or blank: All chaervation types

- List of chaervation types

Uae continuation line{s] for more than
12 ocbaervatiocn types.

Repeat record 1f different factors are
applied to different cbaervation types.

A wvalue of 1 18 assumed If record 1s
missing.
Phase shift correction used to generate
phases consistent wir to cycle shifts
- Batellite system (&/R/ESS/C]
- Carrier phase cbhaervation code

- Typ=

- Band

- Attribute
- Correcticon applied (cycleas)
- HNumber of satellites inwvolwed

0 or blank: All satellites of system
- List of satellites

Uae continuation linme{a) for more than
10 satellites.

Repeat the record for all affected codes.

Leave cbaervation code and reast of the
field blank i1f applied correcticmns for
the respectiwve satellite system are
unknowmn.

phase (RINEX] = phase{orig) + correcticn

See chapter 9.1!

Glonass slot and frequency numbers
- Number of satellites im list

- List of

I&

1X,Al17,

1X,R40

1X,RA17,

1X,R40

A1,
1X,I4,
2X, 12,

12 (1X,A3)

10X,
12 (1X,A3)

Al,1X,
A3, 1X,

FB.5
2X,T2.2,

10({1X, A3

1BX,
10(1X,A3)

|*




| | - Batellite numbers {system code, slot)| B{Al,IZ.Z, |
| | - Frequency numbers (-7...+6] | 1X,12) |
| | | |
| | Use continuation lines for more than | ax,ei{ny, |
| | 8 Satellites | 12.2,1%,12) |
o e fm o ————— +
* | LEAP SECONDS | - Mumber of leap seconds since 6-Jan-1980] 16, | *
| | as tramsmitted by the GPS almanac At LS|
| | - Puture or past leap seconds At LSF | 16,
| | - Respective week number WN_LSF | 16,
| | {continuocus number) | |
| | - Respective day number DN | 16
| | {see ICD-GPS-200C 20.3.3.5.2.4) | |
| | Zerc or blank if not knowm | |
e e e L +
*|# OF SATELLITES | Mumber of satellites, for which | 16 | *
| | cbeservations are stored im the £ile |
e e e L +
*|PEN / § OF OBS | Satellite numbers, number of chasrvations| X, | *
for each cbasrvation type indicated A1, IZ.2,
in the 8¥8 / #§ / OBE TYPES record. 916
If more than 9 cbservation types:
Use continmuation line(s) 6X, 916
In order to awold format owverflows,
5959999 indicates »- 999959 chasrvaticons
in the RINEX file.
This record is (thesse records are)
repeated for each satellite present in
the data file
e e e L +
| EMD OF HEADER | Last record in the header section. | E0X
=== =s============== TS SSsss=SssssSSsssSSsSSS================== s s===ss===== +

2TO OPXEIO TTOU TTEPIEXEI TA OEOOPEVA TTAPATNPACEWYV EXOUME TA £CAG:

e ENMOXH di1gukpIvnOTAG eyypaeng : >
eTToxn: Xpovia : 4 Wnoia
MAVAG, HEPA, WPA, AETTTA : 2 Yynoia
2Auavon emoxA¢ : 0 OK ,1 atrwAela 1IoxUog, > 1 1dIKO yeyovog.
ApIBUGS dopuPdpwy oTnV idIa ETTOXH.
OAioBnon poAoyioU &€KTN (OeUTEPOAETTTA)

e 2nuavaon €mmoxngs : 0 1 akoAouBouv KATaypa@EéS TTAPATNPACEWY
ApIBuGS dopupdpou
TTapatnpniocig 6mmwg opifovral oto SYS / #/ OBS TYPE
LLI(Loss of Lock Indicator) £vdeiEn atrwAelog KAEIOWPATOG OEKTN
TTAPATNPNOEIG: XAUEVES TTAPATNPACEIS YpagovTal we Keva A 0,0.
Ymrepxeihion TIHWV @Acewv oTpoyyuAoTToioUvTal o€ 0TaBepd
pMop@oTroinong F14.3
LLI (Loss of Lock Indicator): 0 r} kevé onpaivel OK i 6x1 yvwoTo
Bit 0: xdoiuyo KAeIdwuaTog HETAEU TTPONYOUNEVNG KAl TWPIVAG



TTapartenong meavr) oAiocBnon eaong.

Bit 1: Mio6¢ kKUkKAOG aod@eieg / oAioBioelg TIBavEg.
Bit 2 : Galileo BOC mrapakoAoubnon ofjuatog MBOC
‘Evraon onfjuatog mmpoalduevo oe diaoTtApaTa 1-9
1: eAdxioTo oApa
5: yétplo onua
9: p€yioTn duvaTth £vraon OruaTog
0 A kevo: adiag@opo

e 2Apavon emToXN 2-5
2: évapén PETaKivnong Kepaiag
3: KardAnyn véag Béong
4: AkohouBouv TTANPoPopiES KEPaAidaG
5: e€wtepikd cuppav

e 2AMavon €TTOXNG 6
6: oAIoBioEIg KUKAWV

TAEBLE A2
GHES OBSERVATION DATA FILE - DATA RECORD DESCRIPTION
e e e e e e e e e e e L e e L L e e
DESCRIPTIOHN FORMAT
e e i i e it Fesooooosooos
EPOCH record
- Record identifier : = Al,
Epoch :
- year (4 digitse} 1X, 14,
- month, day hour min (two digite) 4({1X, 12.2},
- BeC F11.7,
Epoch fla 2x, 11,

0: OK
1: power failure between previocus and current epoch
=1: Epecial ewvent

- Number of Batellites ocbeerwed in current epoch I3,
[reperved] GX,
- Receiwver clock offeet (eeconds, opticmall F15.12,
e e e e e e e e b b e oo sosso=es

Epoch flag - 0 or 1: OBSERVATION records follow

Satellite number Al I2.2,
- Obeerwvation repeat within record for each cbeervatiomn| m(Fl4.3,

LLI type (same eeguence as giwven in the 11,

Eignal strength regpective SY8 / & / OBS TYPES record] 11}
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Thie record 18 repeated for each satellite hawing been
observed in the current epoch. The record length ie giwven by
the number of cbeervation types for this satellite.

CObeervatione: Definition eee text.
Migeing cbeervatione are writkten ae 0.0 or blanks.
Fhase walues owerflowing the fixed format Fl4.3 have to be
clipped into the walid interwal (e.g add or subktrackt 1o0=#3}
et bit 0 of LLI indicaktor.

Loee of lock indicaktor (LLI).

0 or blank: OK or not known

Bit 0 eet : Loet lock between previous and current
ocbeervation: Cycle slip poeeible.

For phaee ocbeervationse only.

Bit 1 et : Half-cycle ambiguity/elip poesible.
Eoftware not capable of handling half cycles
ehould skip thie cbeerwation.

Valid for the current epoch only.

Bit 2 Bet : @alileo BOC-tracking of an MBOC-modulated signal

(may suffer from increased nolse) .
Signal strength projected into interwval 1-9:

1: minimum poesible signal strength

5: average S5/N ratio

9: maximum poesible signal strength

0 or blank: not known, don't care

Standardization for S/N wvaluee given in dbHz: See btext.

Epoch flag 2-5: EVENT: Special records may follow

- h flag [2x,11]
2: start mowing antenna
i: new Bilte occupation (end of kinem. data}l
{at leapt MARKER HAME record follows)
4: header information follows
5: external event (epoch is significant,
game tCime frame ae cbeerwvation time tagse}

- "Humber of satellites™ contains number of special records [T3]
to follow. 0 if no special records follow.
Maximum number of recorde: 999

For evente without significant epoch the epoch fields in
| the EPOCH RECORD can be left blank | |

Epoch flag - 6: EVENT: Cycle glip records follow

- Epoch flag [2x,11]
6: cycle Blip recorde follow to ocpticnally report
detected and repaired cycle slipe (same format as
OBSERVATIONS records;
- Blip inetead of cbeerwvation;
| - LLI and eignal strength blank or zera) | |

Sttt ettt ettt mes=so=ss=== +
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| TAELE A3 |
| GHSE OBSERVATION DATA FILE - EXAMELE |
e e e e e +
---]---1|0---|---2]|0---]---3|0---|---&]|0O---]|---5|0---]|---&]|0O---|---7|O--- ]| ---8] O-

1.01 OBSERVATION DATA M
G =GP R = GLOWASEE E = GALILED &5 = GEQO M = MIXED

RINEX VERSION J TYPE
COMMENT

XXRINEXO Va. 3 ATUEB 20060324 144333 TUTC BEM f RUON BY / DATE
EXAMPLE OF A MIXED RINEX FILE VERSIOIN 3.01 COMMENT
The file contains L1 psendorange and phase data of the COMMENT
geostationary AOR-E satellite (PEM 1320 = S20) COMMENT

A F080
S080.1 .34
BILL SMITH

MARKER NAME
MARKER NUMBER

ABC INSTITUTE OBSERVER / AGENCY

¥X1234A123 GEODETIC 1.3.1 BREC # / TYPE / VERS
51234 ROVER ANT # f TYPE
4375274 587466 . 4589095 . APPROX POSITION XYE
. 9030 . DD00 . D000 ANTENNA: DELTA H/E/N
[} RCV CLOCK OFFS APPL
= 5 C1C L1W L3W C1W S2W sYs f # / OBE TYPES
B 2 C1C L1C sSYs S # JF OBS TYPES
E 2 L1B LSI SYs f # / 0OBS TYPES
= 2 C1C L1C sSYs S # JF OBS TYPES
18.000 INTERVAL
5 APPL DCE xyz.uvw.abc/ /pub/Sdch gps.dat =Ys f DCBES APPLIED
DOBHZ SEIGHMAL STRENGTH THNIT
2006 o3 24 13 1a 36 . 0000000 ars TIME OF FIRST OBS

END OF HEADER

> 2006 03 24 13 10 I6.0000000 O 5 -0.123456723012
06 23I6ZIILT.ILS .300 8 -.353 4 23IEZIFIILT.1S58 24.158
0% 20891534.648 -.120 9 -.358 & 20891545.233 38.123
312 20607600.189 -.430 9 .394 5 Z060T&00.248 35.234
E11l .324 3 .178 7T
S20 3I813ATSED 506 135849 .135 o
> 2006 03 24 13 10 S54.0000000 O 7 -0.123456729210
E06 2ZIGLIOIS.450 -53875.632 8 -41981.375 4 2ZISLIOFS.008 25.234
0% 20886075.667 -28688.027 % -22354.535 7 20886076.101 42231
512 20611072Z.689 18247.789 % 14219.770 & 20611072Z.410 36.TES
RZ1 2134567T8.576 12345 .567 5
R2ZZ 22133456.739 23456.789 5
E11l 65432.123 5 48861.586 T
S20 38137559 .506 3135849.135 9
> 2006 03 24 13 11 12.0000000 2 2
*+%* FROM NOW ON EINEMATIC DATA! *¥** COMMENT
TWO COMMENT LINES FOLLOW DIRECTLY THE EVENT RECORD COMMENT
= 2006 3 24 13 11 12.0000000 O 4 -0.123456729876
06 21110991.756 16119.980 7T 12560.510 4 21110991.441 35.543
0% 235884324.398 -215050.557 & -16T571.734 & 23530424.570 41.8324
312 20863878.730 -113803.187 & -88677.926 & 20869372.338 I6.FE61
216 2Z0621643.T727 TITIT. 462 T ETS05.177 2 2Z0621644.3276 15.368
= 3 4
A F0E1 MARKER HNAME
F081.1.34 MARKER NUMBER
L BOSD . DDOo DD ANTENNA: DELTA H/E/H
--= THIS IS THE START OF A HEW SITE <-- COMMENT
= 2006 03 24 13 12 &.0000000 O 4 -0.123456F2T654
206 21112589384 24515 .877 & 19102.763 4 211132589.1a7 25_478
0% 23I574328.338 -268624.234 7 -20%317.284 & 2I574238.334 41.725
312 206252148 .038 S2581.207 T F2141.846 5 20625218 .735 35.143
316 20864539.6593 -141858.83& & -110539.435 2 20864539. 943 16.345
> 2006 03 24 13 13 1.2345678 5 O
= 4 =2
AN EVENT FLAG 5 WITH A SIGNIFICANT EPOCH COMMENT
AND AN EVENT FLAS 4 TO ESCAPE FOR THE TWO COMMENT LINES COMMENT
> 2006 03 24 13 14 12.0000000 O 4 -0.123456012345
E06 21134965.133 o.30213 -0.62614 21134965 _.275 27.5328
E0%9 2I50TITZ.IATZ -212616.150 7 -165674.78% 7 23507272.421 42.174
512 2Z08Z28010.354 -333820.0%3 & -260119.335 & Z0828010.129 IT.00Z
316 20650944 .902 22T7FTFS.130 7 177487.651 3 20650944 .363 18. 040
m L3 1
+*++ LOST LOCK ON & 06 COMMENT
= 4 1
END OF FILE COMMENT
———=|---1|O---]|---Z2]|O---]|---3|O--- | ---&|O--- | ---5|OD--- | ---& | D--- | ---T | O--- | ---8 | O-
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Etriong mapartiBetal mivakag pe Ta oToixeia atmd prpvupa TAoynong KeQaAida Kai

OedONEVWV.

|RIKEX VERSION [/ TYFE|

|PGM / RUN BY / DATE

- Format wvereion : 3.01
- File type ("H" for nawvigation datal
- Batellite Syetem: G: GPE
R: GLOWAEE
E: Zalileo
8: SBAS Payload
M: Mixed

- Hame of program creating current file
- Hame of agency creating current file
- Date and time of file creation
Formakt: yyyymndd hhmmes zone
zone: I-4 char. code for time zome.
"ITC " recommended!
'"LCOL " 1f local time with un-
known local time eystem code

Icnoepheric correction parameters

- Correctiomn type
GAL = @alileo aio - aiz
GPEA - GRS alphad - alpha3l
GEFEE = GPE betao - betas

- Parameters
EPS: alphao-alphai or betad-betas
GAL: ailo, ail, ailz, zZero

Correctione to traneform the eyetem time

to UTC or octher time eBystems

- Correction type
GADT - AL Co
GPOT - GPS o
8BUT - EBAS CO
GLUT - ELO Co

ao, al
ao, al
ao, al
af=-Taud, Al=ZETo
GEPFGEA = GPE o GAL a0=A03, al=AlE
= ELO o GPE al=TauGEFs, al=Iero
Copfficients of 1-deg polynomial
(a0 eec, al sec/sec)
CORR (B} = a0 + al*DELTAT
- T Reference time for polynomial
[Eeconde inbto EPSSCGAL week)
- W Reference week number
[GPE/CAL week, continuous number)
T and W zeroc for GLONASS.
- £ BEGNOS, WAAS,K or MSAS ..
[left-justified)
Derived from MT17 eervice prowider.
If not known: Use Som with
nn - PRN-100 of satellite
broadcasting the MT1Z2
- U UTC Identifier (0 if unknown})
1=-UTC(NIST}, Z-UTC({USNO}, I=-UTC(SU},
4-UTC({BIPM} , 5-UTC(Eurocpe Lab},
E=UTC(CRL}, =6 = not asigned yet
£ and T for SBAS only.

UTC

UTc

- FHumber of leap seconde since 6-Jan-1980|
ag transmitted by the GPS almanac At LS|

- Future or paet leap eeconde At LEF
- Respective week number WH_LEF

| Fe.z2,11x, |
Al,19X,
Al, 19X

4aD12 .4

D17.10,
D16.9,

I7,

IS

1X, A5, 1X

I2,1X

| 16,
| 16,

—— — —
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| | [continuous number) | |
| | - Respective day number DN | IE |
| | [eee ICD-GPS-200C 20.3.3.5.2.4) | |
| | zerc or blank if not known | |
o e - - f-—————————— +
|ERD OF HEADER | Last record in the header secticm. | 60X |
FoSSosoosoooososoosss e S e e e e e b Eosssoososos +
o o e o
| TAELE A5
| GHSE HAVIGATION MESSRGE FILE — GPE DATA RECORD DESCREIPTION
T SSSSSSSSSSS=SSSSsss m= S Ss S Ss s S S s S S s S S s S s S Ss S S s S S S =S == === == ssssss=sss
| OBS. RECORD | DESCRIPTION | FORMAT
SEEEESS e e e e e U TS ST ST ST S S ST ST ST s S S Ts ST e s e S et
5V / EPOCH / SV CLE Satellite system (@), sat number (PHH) Al,I2.2,
Epoch: Toc - Time of Clock (GPS)
- year (4 digita) 1X,I4,
- month, day, hour, minute, second 5({1x,I2.2),
SV clock blas {geconds) img.12
SV clock drift lzecfsac)
5V clock drift rate (sec/seci) *]
SEEEESS e e b e e e S e e e e e b e bt S et
| BROADCAST ORBIT - 1| IODE Issue of Data, Ephemeris | 4x,4D19.132
Crs imeters)
Delta n {radians/sec) *E
MO (radians]
Fomm e e e e m e e e e e e e —m - Fmm
EROADCAST ORBIT - 2 cuc (radians) a4¥,4D1%9.12
e Eccentricity
Cus {radians]
agrt {(A) {sgrt(mj)
e ittt e it ittt e sosssss =
| BROADCAST ORBIT - 3| Toe Time of Ephemeris (sec of GPS week)| 4X,4D19.12
Cic ({radians)
OMEGRD (radians)
| | cim (radians) |
eSS SSSSSSSS=SSSSsss m= S Ss S oS s S S s S s S s S s SS s SS=s S= =SS =S == === E=ssssss=sss
| BROADCAST ORBIT - 4| 10 (radians) | 4x,4D19.132
o imeters]
cmega ({radians)
COMEGA DOT {radians/sec)
Fomm e e e e m e e e e e e e — e —m Fmm
BROADCAST ORBIT - 5 IDaT (radians/Sfsec) 4X,4D19.12
Codes on L2 channel
GPS Week # (to go with TOE)
Continuous number, not mod{1024)!
Lz P data flag
e ittt e it ittt e sosssss =
BROADCAST OREBIT - & SV accuracy (imeters] 4X,4D19.12
SV health (bits 17-22 w 31 =f 1)
TG0 (zeconds)
1oDC Issue of Data, Clock
eSS SSSSSSSS=SSSSsss m= S Ss S oS s S S s S s S s S s SS s SS=s S= =SS =S == === E=ssssss=sss
| BROADCAST ORBIT - 7| Transmissicn time of message *x) | 4X,4D19.132
{gec of GPE week, derived e.g.
from Z-count in Hand Owver Word (HOW)
Fit interwal {hours)
{gee ICD-GPS-Z00, 20.3.4.4)
Zero 1f not known
gpare
gpare
SEEEESS e e e e e U TS ST ST ST S S ST ST ST s S S Ts ST e s e S et
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| TABLE AE |
| GPS HAVIGATION MESSAGE FILE - EXAMPLE |
t--——- - - e m e ———— - ——— +

-m-=]-=-1]0-=- | ---2]0--=]---3] 0=-~ | -=-& | 0=~ | -=-E] 0=~ =--§| 0=-= | -=-TF| 0=~ ---8]

3.01 N: GNSS NAV DATA E: GPS RINEX VERSION [ TYPE
XXPINEXN Vi AITB 19990903 152236 UTC BPEM [ RUN EY / DATE
EXAMPLE OF VERSION 3.00 PORMAT COMMENT
GPEA .1676D-07 .2235D-07 -1192D-06 -1192D-06 IONOSPHERIC CORR
GPER -1208D+06 S1310D+06 -.1310D+06 - .1966D+06 ICHOSPHERIC CORR
GPTT S1331791282D-06  .107469583D-12 552960 1025 TIME SYSTEM CCORER

13 LERP EEDDNDE

END OF HEADER
G06 19933 09 02 17 51 44 -.B39701388031D-03 -.1659B82T7H3074D-10 . 0O000COOCOO00D+00
-9100000000000+02 .934062500000D0+02 .116040547840D-08 .162092304801D+00
4B41014742B5D-05 (6267404183 75D-02 (652112066746D-05 2 .5153654B89006D+04
-4099040000000+06 -_.242143869400D-07 _329237003460D+00 - _.596046447754D-07
S1115416631360D+01 (326593750000D+03 . 206958726335D+01 - .63B312302555D-08
-307T155651409D-09 . 0000000000000+00  .10Z25000000000+04 . 000000000000D0+00
.goooooooooooD+00 . 0oo0o0000000000+00  0000000000000+00  _9100000000000+02
4068000000000+ 06 . 00QOO000Q000000D0+00
E13 1933 09 02 19 00 00 .490025617182D-03 _204636307893D-11 . 0000C0C0O0CO00C00D+00
S1330000000000403 - 9631250000000+02 _146970407622D-08 .292961152146D+01
- 4988163 70964D-05 .200239347760D-02 .92B156077B62D-05 .S515328476143D+04
-414000000000D+06 -_.2793967723A5D-07 .243031939942D+01 - . 558793544 769D-07
-110192796930D+01 . 271187500000D+403 - 232757915425D+01 - .61963295305T7D-08
-.T7TE57T470152310-11 . 0000QOQO0CCOQO0COD+00 .1025000000000+04 . CQOOOCCOOCOO00D+00
.goooooooooooD+00 . 0oo0o0000000000+00 0000000000000+00 _389000000000D+03
-410400000000D0+06 . 00Q0000000000D+00

-m-=]-=-1]0-=- | ---2]0-=]-=-3] 0--~ | -=-& | 0=~ | -=-5] 0=~ ==-§ [ 0=-= | -=-TF| 0=~ ---8]
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Mivakeg pe KEQPAAIDEG Kal DEdOUEVA HETEWPOAOYIKWYV apXEiwyV

e e e e e i e e +
| TABLE A13 |
I METECROLOGICAL DATA FILE - HEADER SECTION DESCRIFPTION I
e e e e i e e it e e e e e e +
| HEADEE LABEL | DESCRIPTION | FORMAT |
| (Columne 61-80} | | |
e e e e i e e it e e e e e e +
|RINEX VERSION / TYPE| - Format wersiocn : 3.01 | pa.2,11x, |
| | - File type: M for Meteoroclogical Data | Al, 39X |
e e i e i e e e e +
|pGM / RUN BY / DATE | - WName of program creating current file | AZO, |
| | - Hame of agency creating current file | AZO, |
| | - pate of file creation | AZO |
e e i e e e e +
* | COMMENT | Comment line(s} | AGD |=
e e e e i e e it e e e e e e +
|MAREER HAME | station Hame | AGD |
| | (preferably identical to MAREER HAME in | |
| | the aeecciated Cbheservaticn File} | |
e e e e i e e it e e e e e e +
~ | MAREER HNUMEER | station Rumber | AZO I=
| | (preferably identical to MAREER NUMBER in| |
| | the aesocciated Cheerwvatiocm File) | |
e e e e i e e it e e e e e e +
|# / TEPES OF OBSERV | - Number of different cbeervation types | 16, |
| gtored in the file | |
- Cbeervatiocn types | 9(ax azy |
| |
The following metecrological obeerwation | |
typee are defined in RINEX Version 2: | |
PR : Pressure ([mbar} | |
TD : Dry temperature [(deg Celsius) | |
1 | BR : Relatiwe humidity (percent} 1 1
EZW : wWet zenith path delay (mm}
[(for WwWwR data)l
Z : Dry component of zen.path delay (mm} 1
ET : Total renith path delay (mm}
WD : wWind azimuth (deg)
from where the wind blows
W8 : Wind speed (m/S=2)
1 | RT : "Rain increment™ (1,/10 mm}: Rain 1 1
1 1 accumilation since last measurement | 1
HI : Haill indicator
non-zerc: Haill detected since last
measuraemeant
The sequence of the types in thie record
muet correspond to the seguence of the
measurementse in the data records
If more than 9 ocbeervation types are
1 | being used, use continuaticn lines with | 1
1 | format (6X,9{(4X, AZ)}} 1
el L E L ES LSS aaiay el i e B LS EEES BB ESESLEELES bt b s e i+
| sEnsoR MOD/TYPESACC | Description of the met sensor 1 1
1 | - Model (manufacturer} | AZO, 1
| |l - Type | Azo,6x, |
1 | - Accuracy {(same unite ae ocbe walues} | F7.1,4x%, |
1 | - obeservaticn type 1 AZ,1X 1
1 | Rrecord 1 repeated for each cbhbeervatcicn | 1
1 | type found in # / TYPES OF OBSERV record | 1
el L E L ES LSS aaiay el i e B LS EEES BB ESESLEELES bt b s e i+
| sSENSOR FOS XYEZ/H | Approximate poeiticn of the met sensor 1 1
1 | - Geocentric coordinates X,¥,Z [ITRF | 3F1a.a, 1
1 | - Ellipescidal height H or Wwes-g4) ] 1Fi14.4, 1
1 | - cbheervation type ] 1x.,maz,1x |
1 | set X,¥,E to zero 1f not known. 1 1
1 | Make sure H refers to ITRF or W3ES-84! 1 1
1 | Record reguired for barometer, 1 1
1 | recommended for other sensors. 1 1
B e e e e i e B e +
|END OF HEADER | Last record in the header section. 1 60X 1




| TAELE Al4 |
| METECROLOGICAL DATA FILE - DATA RECORD DESCRIFTICN |
TS e S S e e e L b e B EES e e L e e e e e +
| CBS. RECORD | DESCRIPTION |  FoRMRT |
TS e S S e e e L b e B EES e e L e e e e e +
| EPocE / MET | - Epoch in GPS time (not local time!) | |
| | year (2 digite, padded with 0 if necessary} | 1x,12.2, |
| | month, day, hour,min, sec | s{ix, 13y, |
I I I I
| | The 2-digit years are understood to represent | |
| | B0-99: 1980-1999 and 00-79: 2000-2079 | |
I I I I
| | - met data in the same sequence as given in the | mF7.1 |
I |  header I I
I I I I
| | More than 8 met data types: Use continuation |ax,10F7.1, 3x|
| | lines | |
TS e S S e e e L b e B EES e e L e e e e e +
S S S S S S S S ST S S S S S S S ST S S S S S S S e S TS DS S S S S S SO S TS oSS S oSS S oS S oSS S o +
| TABLE A15 |
| METECROLOGICAL DATA FILE - EXAMPLE |
e S e e e e e e e e e e E el e b e e e L L e e b b +
--==]-=-1]0---]---2] 0---| ---3] 0---| ---4] 0---| ---5 | 0---| ---§ | 0---] ---T[0---] ---g]
3.01 METECROLOGICAL DATA RIMEX VERSION / TYEE
XXRINEXM V9.9 AIUB 1996-04-02 00:10:12 PGM / RUN BY / DATE
EXAMPLE OF A MET DATA FILE COMMENT
A 2080 MAREER NAME
3 PR TD HR § / TYPES OF OBSERV
PAROSCIENTIFIC 740-16B 0.2 PR SENSOR MOD,/TYFE/ACC
HAENNI 0.1  TD SENSOR MOD/TYFE/ACC
ROTRONIC I-240W 5.0  HR SENSOR MOD/TYFE/ACC
0.0 0.0 0.0 1234.5678 PR SEMSOR POS XYEZ/H

END OF HEADER
96 4 1 0 015 9A7.1 10.6 A9.5
95 4 0 20 987.2 10.9 90.0
96 4 1 0 045 987.1 11.6 @9.0

(=
L]

o[-0 =200 |---3] 0= | ---&] 0| -5 ] 0~ | ---8] 0-—-| ---7] 0| 8]
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KEPAAAIO 9

9.1 TEQC?*

Tov lavoudpio ToUu 1996 oTIg egykaraoTtdaoels TG UNAVCO oto Boulder Tou
KoAopdvTo atmmogacioTnke va favaypagei 1o mpdypaupa eAéyxou troidétntag (QC) 10
oTToio avaTTuxBnke atod Tov Chris Rocken kai Tov James Johnson.

O véog KWwOIKAG ETTPETTE VA Ypa@TEl ammd TNV apxh XpnoidotroiwvTag yAwooa C kal
Ba eixe duvatoTnTEG yIa avayvwon kal eyypagr RINEX og ammoAutn oupatotnTa pe
T0V.2

ETttiong aAAo éva KpITApIO ATAV TO YEYOVOG OTI Ba £TTpeTTe va gival cupBatd pe UNIX
shell, 8a Trapeixe uttootAPIEN GLONASS kai GPS.

O kwdIkag avatTuxdnke oe Solaris 2.3 xpnoigotroiwvTiag ANSI C ueTayAwTTIOTH Kal
ME TNV TTAPO0O0 TOU XPOVOU TTPOCTIBEVTAI CUVEXEIQ KAl VEEG OUVATOTNTEG.

Mtropei va petagpdoel Ta binary dedopéva Twv dekTwyv 0e cupPBard RINEX kai
eTTiong ptTopEi va Kavel diaudppwon ¢S ke@ahidag Twv RINEX apxeiwv.Mdévo Ta
oedopéva TTou CUAAEyovTal attd évav ATTAG OEKTN, CUPTTEPIAAUPBAVOUEVOU KAl TWV
TTPOAIPETIKWY TTANPOPOPIWY  EPNUEPIdWY, XPEIGCOVTAl YIO va ETITPEWYOUV OTOV
XPAOTN va KAvel eKTipnon €Aéyxou TroIdTNTag , KAtd TNV OIGPKEIA TOU €EAEyXOU
TOIOTNTAG  YPOUMIKOI  ouvduaopoi  WeudoatrdéoTaons Kal  eaong  QEPOVTOG
XPNOILOTTOIOUVTAI YIa TOV UTTOAOYIOUO TToAudiadpouwyv weudoatrdéoTtaong L1 yia C/A
N TTapatnpAoelg P kwdika, L2 ToAudladpoués weudoatrdotaong 1 mapatnproeig P
KWOIKA. Ald@opeg TTANpoQopieg OTTWG OAICBNOEIG poAoyioU BEKTN, Ywvieg aliouBiou
K.d. ypdagovtal OTO report dapxeio To oOToi0 €ival éva apxeio avapopdg Trou
onuioupyeital petd TNV emegepyacia moidTNTag TTou yivetal amd 1o TEQC kai €xel
KataAnén .xxS .

O1 Baoikoi ahyopiBuol EAEyxOU TTOIOTNTAG gival 01 £EAG:

O1 puetpnoeic @dong Kal WeudoatrdoTaong MOVTEAOTTOIOUVTAI CUPQWVA HE T
TTOPAKATW:

L =R+c(dt +dt))—1,+N+m +nA
P=R+c(dt. +dt)+1.+N+M,

OTr0U:

L= mmapatnprosig ¢aong yia cuxvornta i ( m.X. RINEX L1 ) L2 petatpemopevo o
atmdéoTacn)

C = TaxUuTNTa TOU QWTOG

30 Estey LH, Meertens CM (1999) TEQC: the multi-purpose toolkit for GPS/GLONASS data. GPS Solut 3(1):42-49



dt. = opahua poAoylou &EKTN

dt, = o@aApa pohoyiou dopupdpou

[, =0@aApa 10vOoPaIpag yIa GUXVOTNTA |

N= oudéTepn ATHOCPAIPIKT) KABUOTEPNON

m; =TTOAUBIAOPOPEG PACNG VIO OUXVOTNTA |

M, =TroAudIadpOopEG YeUdoATTOOTAONG VIO OUXVOTNTA i

n,A,= akéPAIo PrKOG KUUATOG KAl A0AQEIEG PACNG YIA CUXVOTNTA |

‘O1rou 01 dUo ouxvoTtnTeGg gival 1575,42MHz (i=1) kai 1227,60 (i=2) yia 10 GPS.
1602,00+ k * 9/16 MHz (i=1) kai

1246,00+ k * 7/16 MHz (i=2) 610U Kk €ival 0 aképalog apIBPOg ouxvoTnTag yid TO
GLONASS.

ZeKIvwvTag e TIg L1-L2 kal uttoBéTovTag OT1 n dladpour atmd TV aTuoc@aIpa TTouU
OlépxovTal Ta dUO CAMATA Eival TTEPITTOU N idIa Io0XUOUV:

1 1
[+ [mA,—n,2, +my —m,]= (L, - L)
a-1 a-1
[04 [04
I, + (A, —n, 2, +my —m,]= (L, -L,)
a-1 a-1

Kal Oleukplvioupe Tov puBuO PETABOANG Tou xpdévou cav TNV TTOPAywyo Tng
IOVOO@AIPIKAG KaBUoTEPNONG.

lOD =~ (L= L), = (L= 1)1 (= 1,.)

MNa va Tépoupe TIG €€lowaelg TToAudIadpouwyv Eekivape pe Pi-Li kal avTikaBioTouue Ta
[,,1, uttoBéTovTag TTAAI OTI £XW TIG iBIEG ATUHOOPAIPIKEG DIAOPOUEG Kal YIa TIG OUO
ouxvotnTeg. O1 ypauuIKoi ouvduaouoi

MP1=FE - 1+L L+ 2 L,=M,+B - 1+i m; + 2 m,
a-1 1 1 a-1

MP2=P, —( Z“JLI +(2—"1—1)L2 =M, +B, —[%)mﬁ( 2"1—1ij

a— a— a—

Kal ol 6pol atréKAIoNG TTOU TTPOKUTITOUV ATTO TIG YPAUUIKEG AoAPEIEG PAONG.



O1 ypauuikoi cuvduacpoi MP1 kai MP2 utroAoyifovtal kal TrTapakoAouBouvTal gTov
aAyOpIBpo eAéyxou TTOIOTNTAG KAl TTOIKIAOUV OTOV XPpOvo OUUPWVA HUE TOUG Opous Mi
kal Bi. O1 atmmokAiosig Bewpouvtal 6T gival OTaBepES EKTOG av UTTAPXEl oAicBnon oTnv
TapakoAouBnaon Twv L1 kar L2. Zmv mpdaén n DC cuvictwoa Twv MP1 ka1 MP2
aQaIPEITal KAl ava@épeTal JOVO N aTTOKAION TNG MEONG TETPAYWVIKAG pPiCag Twv
YPOMMIKWY CUVOUACHWV.

YTapxel akopa emtTAéov eTmidpacn atmmd TToAUdIadpouéG GAaong Al gival oapwg
MIKpOTEPOU TTAGTOUC aTrd TNV TTOAUdIadpour Tou P-kwdika. Edv ol Tapatnprioeig
weudoatréooTaong Pi gival un diaBéoipeg 10TE XpnoiyoTroisital n weudoatréoTtacon C/A.
To TEQC éxel évav apiBud ammd TmapauéTpoug woTe va eAeyxBei o aAydpiBuog
eAéyxou TTOIOTNTAG. ZUVvABWC OTOoV XPAOTN TIPOTEIVETAI va XPENOIUOTIOINCEl TIG
TIPOETTIAEYUEVEG TTAPAPETPOUG. BEBaIa KATTOION TTAPAUETPOI Ba TTPETTEI TTOU Ba TTPETTEI
va TTpooexBouv eivai ol €EAG:

++sym: Tapaywyn 1epapxikwyv ASCIl xapakTApwy TTou XpnoIKoTTolouvTal OTO
didypappa xpdévou Tou QC.

-plot. kaTaoToAr dnuioupyiag “compact” apxeiwv oxediaocuou.
-report.kataoToAf] dnuioupyiag report apxeiwv

-nav filename:xprion ouykekpigévou RINEX nav apyeiou

-set_mask value:paoKa ywviog atToKOTTNG TTAVW atro TO opICOVTIO ETTITTEDO

+ssv.rapaywyn ¢exwpiotwyv SUM apyeiwv yia kdBe dopu@dpo.



KE®AAAIO 10:MEPIFrPA®H AIKTYOY NOANET

10.1 AIKTYO NOANET®'

H 1rapakoAolBnon Tng mTapaudpwaong Tou @Aolol Tng 'ng eival évag atmd Toug
véoug oToxoug Tou EBvikou AoTtepookoTtreiou ABnvwy . H EAAGda cival atmod Tig Mo
EVEPYEC TIEPIOXEG TOu TTAQVATN ME KIVAOEIG @AOIOU HeyéBoug cm avd Xpovo.
2UYXPOVEG TEXVIKEG TOTTOYypaQiag ouptrepIAappBavopévou  kal TNG  AIQOTAMIKAG
Newdalciag éxouv Tnv euaioBnoia va avixvelouv KIVACEIG Kal PeyEBn péoa oe Aiya
XPOvia yrautd kai givalr evoedelyhévn N XPNAoN TOug yia Tnv TTapakoAouBnon Tng
Tapaudpewonsg TNG TekTovIKAG TAGKag oTnv EANGOa  oAuepa. To EBvikd
AatepookoTtieio ABnvwyv Eekivnoe va eykaBioTd poéviyoug otaBuoug GPS 10 2006
ouutreplAauPBavouévou  kKal Tou povipou  otaBuou NOA1 010 KTApPIO TOU
AoTepookoTreiou atnv MevréAn ,TTou éxel eviaxOei oto EUREF®. ZApepa utrdpxouv
13 otaBuoi oe ouvex Acimoupyia ue TTeEpPiodo delypatoAnyiag 1sec kal peTadidouv
oedopuéva og TTPAYUATIKO XPOVO OTOV KEVTPIKO oTaBud OUAAOYRG O OTToi0G BpioKeTal
otnv Abnva.

OMol o1 oTaBpoi eival epodiacpévol pe SEkTeC TNG Leica® kai avrioToixeg kepaieg
€KTOG amd Tov 0TaBud ATAL ortnv AtaAdvin PBoiwTidag o oT1roiog £Xel OEKTN
ASHTECH*

Ta apxeia RINEX 30s eival diaBéoiua eAeUBepa aTnv nAekTpovikr dieuBuvon:
http://egelados.gein.noa.gr/services/GPS/GPS DATA/

21NV €iIkéva 15 BAETTOUME ToV XAPTN TNG KATAVOURS TwV OTABUWY Tou JIKTUOU
Movipwy oTaBpwyv GPS pe yewAoyikd uttéRabpo kal eTTiong 010 de&i AKPO UTTAPXOUV
OUVOECHOI JE TO OVOUATA TWV OTOBPWY Kal HECA O AuTA aVOAUTIKEG TTANPOPOpPIES
OXETIKA JE TOUG OTOBUOUG.ZTNV €IKOVA 16 €XOUUE TIG AVAAUTIKEG CUVTETAYUEVEG OAOU
Tou OIKTUOU TNV AIBoAoyia Tou uTToRABpouU TTou €xel ETTIAEXDEI yia TNV eyKaTAcoTAON
TOUG KaBWG €TTIONG Kal TOV TUTTO TNG KEPQIAG Kal TOU OEKTN TTOU XPNOIUOTTOIoUVTal
oToV KABe oTaBuS OTTWG £TTIONG KAI TOV OEIPIOKG TOU OEKTN.

Aéicel va TovioTei oTi To dikTuo NOANET cuvexwg augdvetal o€ TTAB0G OTABUWY Kal
avaBaduideTal cuxva pe Ta TEAEUTAIO AOYIOUIKA TWV BeKTWV.ETTIONG eAEyXETAI £TTI
24wpou BAoewg yia TNV OPaAr AEITOUpyia TOU £T01 WOTE VA OTTOTEAET £va aTrod Ta TTI0
aglémmoTa SiKTud TTOU UTTAPXOUV auTr] TNV OTIYUA oTnv EAAGDQ.

3 Ganas, A., G. Drakatos, S. Rontogianni, C. Tsimi, P. Petrou, M. Papanikolaou, P. Argyrakis, K.
Boukouras, N. Melis and G. Stavrakakis, 2008. NOANET: the new

permanent GPS network for Geodynamics in Greece. Geophysical Research Abstracts, Vol. 10,
EGU2008-A-04380.

*? http://www.epncb.oma.be/
* http://www.leica-geosystems.com/en/index.htm

3 http://www.ashtech.com/welcome-85.kjsp?RF=PRO-EN
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Mepairépw TANpo@opics yia 1o diktuo NOANET Ba ptropécoupe va Bpolpe aTnv
€TTioNUN 10TOOEAIDA TOU N OTTOIA €ival:

No | SITE Location DATE" Lafitude” Longitude Elevation® Uithology | Antenna Recs;;ver Re]gewer
type ype
T | VLSM | Valsamata, | 14/02/06 | 38103657729 2035 19.11740 337857 Cimestone AX 462019 LEICA
Cephalonia 1202 GG GRX1200PRO
2 NOA1 Pendell, 13/03/06 3802 49.42865 23515051878 537812 Marble AT504 LEIS | 462590 LEICA
Aftica GRX1200PRO
3 | ROS_ Riolos 20007706 | 38032100536 | 21275307250 | 132896 | Sandsione AX 457163 LEICA
Achaia 1202 GG GRX1200PRO
4 PONT Ponti 15/02/0 3837 0833042 20 35 06.66228 8527 Limestone AX 462661 LEICA
Lefkas 1202 GG GRX1200PRO
& | KASI Kassiopi 01104167 39444692506 | 19560795572 103851 [imesfone AX 465467 LEICA
Corfu 1202 GRX1200PRO
GG
5 SPAN Spanohori 22105107 38 46 5269841 204025.11708 447 857 Schist AX 465460 LEICA
Lefkas 1202 GG GRX1200PRO
7 [ LEMN Lemnos 160607 | 3953 5002428 25105005172 | 104555 Andesite AX 351610 LEICA
(Agariones) 1202 GG GRX1200PRO
3 | PRKV Agia 30/06/07 | 30144452574 | 26155404 |~ 169346 Andesite 465459 LEICA
Paraskevi 1202 GG GRX1200PRO
(Lesvos)
9 [ NVRK | WNevrokopion | 12/07/07 47201276080 23521118640 | 579.000 Sandsione AX 357602 LEICA
Drama 1202 GG GRX1200PRO
|10 | KLOK Kiokotos TIIE | 39335301722 | 22005178134 1373457 AT504 463363 LEICA
(Thessaly) LEIS GRX1200PRO
71 | ATAL a | 270308 | 3839 1100898 22595767584 135130 Alluvium NOV533 | TR120030 | -
(Fthiotis) 4026 12
12 | KIPO | Kipourna | 31/8/10 | 38121146877 | 20205400252 | 128197 Limeslone AX 120160 | OMX902GG |
(Cephalonia) 1203+GNSS
13 | PYLO Pylos 247811 3654 51.02581 21414310394 30114 Limesione AST0 1700407 GR10
(Messinia)
'Date of first observation
G C in WGS24 (pr Y
*Elevation in m (ellipsoidal height)
Contacts 1
Dr Athanassios Ganas, Senior Researcher NOA, Tel: +30 2103490186 aganas@geinnoa gr
Dr George Drakatos, Research Director NOA, Tel: +30 210 3490164 g drakat@gein noa g
Ewova 16
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KE®AAAIO: 11 ANIOTEAEZMATA ANO 3TAOMOY2 BAXHZ
NOANET

11.1 MEOOAOAOI'IA ANAAY2H2 AMNOTEAEZMATA AMNO
2TAOMOYZ2 BAZHZ

‘Emerma amd auotnpd KpITipia otnv £mAoyf Tou dIKTUOU Povipwyv otabuwyv GPS kai
eUpEONG TWV KATAAANAWY NUEPOUNVIWY PEYIOTNG AEITOUPYIaG TOU BIKTUOU £YIVE XPRON
apxeiwv Kal Twv 13 otabuwy Tou poévipou dikTuou GPS NOANET.

2UMEXBNKav ouvoAikd 52 apxeia Unix compressed .Z Ta OToia  TTEPIEiXAV
observation files (apxela Tapatnpriocwy) cuummeapéva e Tnv JEBodo hatanaka tTou
ava@épinke OTO TTPONYOUPEVO KEPAAQIO KABWG E€TTiIONG KAl apyxeia TTAorynong
(navigation).

‘Eyive €AeyXog TTOI6TNTAG OTA dedoPéva OO0 apopd TNV TTANPOTNTA Twy dedOUEVWY,
TNV onuaToBopufik avaAoyia kal Toug OeiKTEG TTOAUSIAdPOUWY HE TO TTPOYPANUA
TEQC kai atmmé 1a apxeia avagopdg (report files) Eyive e€aywyn Twv TIHWV MP1 kai
MP2(Multipath L1 ka1 Multipath L2).

H 1Tepiodog TnG emeéepyaoiag ival atmd TNV eyypaer Twv dedouévwy TnG nuépag 10
Maiiou a1é Ta £t 2009 2010 2011 kai 2012.

Ta amoteAéopaTa ouykpiBnkav pe 1o paper Tou Bruyninx et al. (2003) kal agopd 10
amrotéAeopa Twv 50% oTaduwy Tou IGS™.

11.2 ANAAYZH ANOTEAEZMATON

AvoAuTIKd Ta apxeia TTou TTApBnKav givalr Ta €€AG OTTWGS Paivovtal atrd Tov
TTAPAKATW TTiVaKa , TNV TTPWTN OTHAN €ival To dvoua Tou apyxeiou aTnv OeUTEPN TA
OUo wnoia Tou £€TOUG Kal To €id0g Tou apxeiou (hatanaka xxd kai apxeio TTAoAynong
XXN) Kal oTnV TPiTN 0TAAN N KatdAnén Tng oupTrieong UNIX .Z :

ETOS 2012 Huépa 127

VLSM1270 12d,12n Z
NOA11270 12d,12n Z
RLSO1270 12d,12n Z
PONT1270 12d,12n Z
KASI1270 12d,12n Z

3% Bruyninx, C., Carpentier, G., and Roosbeek, F. (2003).Today’'s EPN and Its Network Coordination. EUREF
Symposium, 4-6 June, Toledo, Spain. 13 (33), 38-49. EUREF Publication




SPAN1270 12d,12n Z
LEMN1270 12d,12n Z
PRKV1270 12d,12n Z
NVRK1270 12d,12n Z
KLOK1270 12d,12n Z
ATAL1270 12d,12n Z
KIPO1270 12d,12n Z
PYLO1270 12d,12n Z
ETOS 2011 Huépa 127
VLSM1270 11d,11n Z
NOA11270 11d,11n Z
RLSO1270 11d,11n Z
PONT1270 11d,11n Z
KASI1270 11d,11n Z
SPAN1270 11d,11n Z
LEMN1270 11d,11n Z
PRKV1270 11d,11n Z
NVRK1270 11d,11n Z
KLOK1270 11d,11n Z
ATAL1270 11d,11n Z
KIPO1270 11d,11n Z
ETOX 2010 Huépa 127
VLSM1270 10d,10n Z
NOA11270 10d,10n Z




PONT1270 10d,10n Z
KASI1270 10d,10n Z
SPAN1270 10d,10n Z
LEMN1270 10d,10n Z
PRKV1270 10d,10n Z
NVRK1270 10d,10n Z
KLOK1270 10d,10n Z
ATAL1270 10d,10n Z
ETOX 2009 Hpépa 127
VLSM1270 09d,09n Z
NOA11270 09d,09n Z
RLSO1270 09d,09n Z
PONT1270 09d,09n Z
SPAN1270 09d,09n Z
LEMN1270 09d,09n Z
PRKV1270 09d,09n Z
NVRK1270 09d,09n Z
KLOK1270 09d,09n Z
ATAL1270 09d,09n Z

AtrooupTTiéoBNKavV Ta TTAPATTAVW apxeia pe 1O TTPpOypappa Unzip Kol €Tmiong
petatpdmnkav Ta xxd (Hatanaka Compressed) oTov apXIKO TOUG HOPQOTUTTO XXO
(observations).

11.3 EME=EPIrAzIA ME TEQC.
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Ta apxeio pe kaBapd Pop@OTUTTO observation emegepydoTnkav CeIploKd PE TO
mpoypapua TEQC yia Ta TOI0TIKA TOUG XOPAKTNPIOTIKA.

ZUuvoyn 6AwV Twv EVTIOAWV UTTAPXEI OTO TTapdpTnua B.

H evToAr) kovodAag TTou 860nke péoa atré 1o TEQC yia Tnv e1TegepyaTia Toug ATav n
2418
teqc +plot2 +nav +qc +report Ovoua apyeiou.extension

AVOAUTIKA JE TNV EVTOAR

+plot 2: Trapayel COMPACT2 t0tTOU apxeia ypapnudtwy ocUPQWVa JE TNV TTAPOKATW
odnyia Tng UNAVCO

For anyone that uses or is interested in teqgc's gc ASCII plot files:

In the first serious overhaul of this part of the code in about 13
years,

the next version of teqc will have a slightly different plot file
format

for GNSS data. This will automatically kick into gear if the input
data

is recognized by tegc as having data from SV constellations other
than GPS,

or if you use a new "+plot2" option.

The new (still ASCII) format looks like (compare with the traditional
plot

format described at
http://ls.unavco.org/pipermail/teqc/2007/000566.html ) :

COMPACT2

T SAMP 30.0

START TIME MJD 54466.000347

13 GO6 GO7 GO8 GO9 G10 G15 G18 G21 G24 G29 G26 RO7 ROS8

0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
14 GO6 GO7 GO08 GO9 G10 G15 G18 G21 G24 G29 G26 RO7 RO8 R23

-0.124 0.494 -0.679 0.096 -0.016 -0.008 -0.062
-0.022 0.056 0.511 -0.022 -0.021 -0.138 0.000
14 GO6 GO7 GO8 GO09 G10 G15 G18 G21 G24 G29 G26 R0O6 RO7 ROS8

-0.489 0.234 -0.204 0.623 0.034 0.010 0.199
0.106 -0.030 -1.057 0.028 0.000 -0.031 -0.050
13 GO6 GO7 GO8 GO09 G10 G15 G18 G21 G24 G26 R06 RO7 ROS8

-0.177 -0.590 -0.345 -0.504 -0.421 0.017 0.239
0.086 -0.036 -0.048 0.119 -0.089 0.760
14 GO6 GO7 GO8 GO9 G10 G15 G18 G21 G24 G26 RO06 RO7 RO8 R24

-0.595 -0.209 -1.365 -1.391 0.198 0.075 -0.038
-0.089 -0.134 -0.011 0.012 -0.035 -0.590 0.000
-1

0.426 -0.166 0.002 0.781 -0.041 0.039 0.131
-0.065 -0.030 0.024 0.119 -0.107 -0.724 -1.204

l1st line: always says "COMPACT2"

2nd line: the time sample interval between epochs in seconds


http://ls.unavco.org/pipermail/teqc/2007/000566.html
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3rd line: start time of first epoch in modified Julian days (note:
6.0 Jan 1980 is equivalent to the modified Julian day of 44244.0)

4th line: first epoch; the first number is the number of SVs for data
at

this epoch, and the SV IDs afterward are the same as used in RINEX
2.11

5th line: data of first epoch for the N SVs; the units should be
semi-obvious:

mpl and mp2: meters

elevation and azimuth: degrees

ion and iod: meters and meters/sec (I think)

following pairs of lines if the SV count is non-zero: same as 4th and
5th lines

for the following epochs, except a -1 for the number of SVs means the
SV list

is the same as the previous epoch, unless:

if the epoch lines lists 0 SVs, then there is no following data line

Same tricky little detail: the format of each datum on the data lines
is (in C):

"$8.31f%c ". The %c is sometimes used to output an non-space ASCII
character

indicating some special attention to that SV at that epoch, such as a
slip.

A few notes on both the traditional COMPACT and new GNSS COMPACT2:

* the missing data line if the SV number is zero also has and
continues to

apply to the traditional COMPACT format (just forgot to document
that

fact in the previous email)

* the start time in modified Julian days is now labeled
"START TIME MJD"

* a bit of work has gone into making sure that you should now get the
same

plot files from different teqgc builds using the same data, e.qg.
the use

of "-1" for the SV count, the SV listing, the number of data
points per

epoch matching the number of SVs listed

* the only difference that has been noticed between the same nominal
plot

file from different tegc builds: the actual data may vary by +/-
0.001

unit, though this is still vary rare but can ever occur between,
say, Solaris

Sparc (big endian processor) vs. Solaris x86 (little-endian
processor) .

cheers,
--1lou



Louis H. Estey, Ph.D. office: [+001] 303-381-74506

UNAVCO, 6350 Nautilus Drive FAX: [+001] 303-381-7451

Boulder, CO 80301-5554 e-mail: lou unavco.org
WWW: http://www.unavco.org http://jules.unavco.org

"If the universe is the answer, what is the question?"

-- Leon Lederman®®

+nav : TepIAauPavel apxeia TTAoNynong OTnv €TTeCEPYAOia, OUYKEKPIMEVO HE TNV
eloaywyr Tou observation file o TEQC wayvel autéparta va Bpel TO avTioToIXO apXEio

TAORYNonG.

+(C: evEPYOTTOIET TOV EAEyXO TTOIOTNTAG OTA observation apyxeia

+report: TTapdyel apxeia xxS Ta otmoia eival report files mou TrepIEXOUV OAEG TI

TTANPOPOPIEG OXETIKA UE TRV eTTeEEpyania atmd To TEQC.

Ta ammoteAéopata Twy report files TTapatiBevral avaAuTikad oTo TTapdpTnua .

O1 Tipég TToAudIadpouwy Twyv ocuxvoTATwyY L1 kal L2 (MP1 kai MP2) totroBetidnkav
o évav TVOKA Kal €YIVE YPOQIKA ATTEIKOVION TWwV OTTOTEAECUATWY TA OTTOIQ

TTOPOUCIAZOVTal TTOPAKATW.

Station Mpl(m) 2009 Mp2(m) 2009
ATAL 0.17 0.24
KASI 0.00 0.00
KIPO 0.00 0.00
KLOK 0.24 0.32
LEMN 0.20 0.30
NOA1 0.24 0.30
NVRK 0.25 0.32
PONT 0.24 0.32
PRKV 0.27 0.30
PYLO 0.00 0.00
RLSO 0.37 0.44
SPAN 0.32 0.40
VLSM 0.29 0.36

3 http://ls.unavco.org/pipermail/teqc/2009/000827.html


http://www.unavco.org/
http://jules.unavco.org/

Station Mp1l(m) 2010 Mp2(m) 2010

ATAL 0.16 0.24
KASI 0.22 0.25
KIPO 0.00 0.00
KLOK 0.25 0.29
LEMN 0.22 0.27
NOA1 0.18 0.22
NVRK 0.27 0.32
PONT 0.27 0.33
PRKV 0.27 0.32
PYLO 0.00 0.00
RLSO 0.00 0.00
SPAN 0.31 0.37
VLSM 0.23 0.28
Station Mp1l(m) 2011 Mp2(m) 2011
ATAL 0.14 0.24
KASI 0.19 0.22
KIPO 0.14 0.14
KLOK 0.23 0.25
LEMN 0.21 0.25
NOA1 0.18 0.27
NVRK 0.30 0.29
PONT 0.27 0.37
PRKV 0.29 0.33
PYLO 0.00 0.00
RLSO 0.28 0.35
SPAN 0.30 0.40

VLSM 0.26 0.30



Station Mpl(m) 2012 Mp2(m) 2012

ATAL 0.17 0.28
KASI 0.21 0.24
KIPO 0.12 0.13
KLOK 0.20 0.24
LEMN 0.18 0.27
NOA1 0.21 0.30
NVRK 0.28 0.32
PONT 0.31 0.37
PRKV 0.25 0.29
PYLO 0.08 0.10
RLSO 0.26 0.40
SPAN 0.35 0.41
VLSM 0.24 0.33
IGS 50% Stations 0.4 0.6

Bruyninx et al. (2003)
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11.4 NMoAiko diaypauua otabuou NOA1 kal eregepyaoia Ye
GIS

EmAéxOnke o otabudg NOA1 o oTtroiog eival poviyog otabuog GPS oe KThpio Tou
AotepookoTreiou otnv MevréAn kai etmiong eival dnAwpévog oto EUREF woTte va
TapaxBouv Ta diaypdupara MP1 kair MP2.

Ta @aivopeva TTOAUSIOOPOUWY  TTPOKAAOUVTAI KUPIWG aTT0  AVOKAACEIS TOU
O0pPUPOPIKOU CHUATOG OE HIa ETTIPAVEI TTOU €XEl UWPNAR avakAAQOTIKR IkavoTnTa.lla
Ta onuara GPS L1 kal L2 auté To QAIVOUEVO EUPAVICETOI OE TTEPITITWOEIG OTTWG
KOVTIVA OTnV KEPAia TOu OEKTN KTAPIA , METOAAIKEG ETTIQAVEIEG KAl ETTIQAVEIEG ME
vepd.To dopuoplkd orua dev odelel KateuBeiav TTPOG TNV KEpaia Tou OEKTN GAAG
XTUTTA o€ DITTAAVG QVTIKEIJEVA KOl avOKAATAI OTNV KEPAia wg atroTéAeCPa autou gival
va Onuioupyeital pia weudny péTpnon.To o@dAua Tng METPNONG QUTAG eCapTdTal
BéBaia kal atrd TNV ywvia aviywaong Tou dopupopou.Oco kateBaivel oTov opifovia o
0opUPOPOG N 10XUG TOU ONUOTOG TOU €AAOTWVETAI KOl TA  QAIVOPEVA TWV
ToAudiadpopwyv autavovtal (Misra and Enge , 2001).

MNa va peiwbouv Ta @aivopeva Twv TTOAUSIOOPOUWY XPNOIKOTIOIOUVTAl KEPQIEG ME
OaKTUAioUG oTpayyaAiopoUu , eupéog QACPATOG AAWNG KEPQIEC Kal  Wn@IaKA
QiATpa.Etmiong utrapxel kal pia TeXVIKA n otroia BacifeTal oTa TTPOCAPHOlOPEVa
QiATpa ka1 XpnoldoTtrolei Tov OAyOpIBuo Twv eAaxioTwy TETPAYWVWY N oTToia
TpoTdOnke atmd Tov Ge et al.(2000)

QoT1600 n KaAUTEPN PEBOSO eival ammAd va atmo@elyovTal onueia eykardotaong Ta
oTroia £€xouv £viova TTPOBAAUATA QAIVOPEVWY TTOAUBIOSPONWY.Y” OmdTE amd TNV
TTponyouuevn avaAuon pe 10 TEQC éxouv TrapayxBei apxeia MP1 ka1 MP2 1Tou pag
Oivouv Tnv duvatdéTnTa va MTTOPOUME va Ta oxedidooupe. XpnoIPOTToINBnKe TO
Tpéypapua Tou Rogerro Marco QC2SKY®®  yia va TapaxBolv Ta TTOAIKG
dlaypdupaTa ava@opd OXETIKA PE auTtd Ta dlaypduuaTta YiveTal apéowg UETA.To
OUYKEKPIYEVO  TTpoOypapua  ypdetnke o€ Fortran90 kol eivar  diaBéoiuo
eAeuBepa.MNapdyel apxeia BMP kai utropei va oxedidael OAa Ta apxeia eAéyxou TTou
Trapdyel 1o TEQC.

H evTOAr TTOU XpNOIMOTTOIOUE €ival N
qc2sky filename cutoff linewidth background
KOLL TILO OUYKEKPLUEVQL

qc2sky noa11270102 b

7 Site-specific Multipath Characteristic of GPS ISKANDAR Network NOOR SURYATI M. S. & MUSA, T. A.
UTM-GNSS & Geodynamics Research Group,
Faculty of Geoinformation Science & Engineering,
Universiti Teknologi Malaysia (UTM),
81310 Skudai, Johor,
MALAYSIA.

% https://sites.google.com/site/roggeroresearch/home/software/qc2sky



uaoka anokortr¢: 10 poipeg

TLaxog ypouuns: 2

Xpwua rtivaka: Houpo

Kal yia Ta 4 €1n
TA ATTOTEAECUOTA €ival TO TTAPOAKATW:

QVOAUTIKA oTnv €Ikova 19 BAETTOUPE OTITIKG TA QAIVOUEVA TTOAUSIOOPOUWY OTNV
ouxvotnta L1 mmapatnpoupe 10 TTOAIKO didypaupa 611 €xel Boppa NOTO AvaToAn Kai
Avlon kail 6Aa autd £xouv aligouBiakn ywvia 360 poipwy €TTIONG 01 OOKEVTPOI KUKAOI
o100 OIAYypaPua eKPPAOUV TIG Ywvieg aviWwong CEKIVWOVTAG aTTO TOV €EWTEPIKO
OMOKEVTPO KUKAO HE ywvia avupwong 0 poipeg kal au€dveTal N CUYKEKPIKMEVN Ywvia
kata 10 poipeg avd opodKevTpo KUKAO péXPl Kal 90 poipeg 0TO KEVTPO OTTOU €ival n
Kepaia Tou OEKTN Mag , €Tmiong Traparnpoupe 1o didotnua 0-10 poipeg 6T €ivai
OIaPOPETIKO Xpwua atrd Ta uttoAoiTTa Kal autd cupPaivel SI0TI gixaue opioel AoKa
QTTOKOTTAG YIa Toug dopu®dpoug TIG 10 poipeg dnAadr dev Aaupdvel uTTéWn Tou OTNV
avaAuon Kal oTo dIAYPOUMA TOUG dOPUPOPOUC TTOU EICEPXOVTAl OTO TTEDIO ANWNGS TNG
Kepaiag piv atmod TG 10 poipes.O1 ypAPPES OTO IAYPAUUA AVOTTAPIOTOUV TIG TPOXIEG
TWV JIAQOopwWY doPUPOPWV Kal n evalayr Twv XpwudTtwyv TO pEyeBOG TOU
PAIVOPEVOU TWV TTOAUDIADPOUWV.

Ta TTapatrdvw IoxUouv akpIfwg Ta idla yia Tnv eikéva 20 aAAd yia TRy cuyxvoTtnTta L2.

Etriong o1 eikdveg 21-22 1a idla akpiBwWs PE TTAPATTAVW OAAG yia To étog 2010,01
€IKOVEG 23-24 Ta idIa pe TTapaTTavw yia 1o £€10G 2011 Kal o1 €IKOVEG 25-26 Ta idia yia
10 €106 2012.

ETtriong otnv eikbéva 27 @aivetal n avtioTolXia TwV XPWHATWY UE OCUYKEKPIMEVEG TIUEG
MAKOUG TTOAUBIASPOUWV.



Ewkova 19

MP1 2009
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MP2 2009



Ewova 21

MP1 2010
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MP2 2010



Ewova 23

MP1 2011



Ewkova 24

MP2 2011
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MP1 2012



Ewkova 26

MP2 2012



QC28KY COLOR SCALE

Ewova 27

Alakpivoupe o€ OAa Ta £Tn TTAPEPPBOAEG TTEPITTOU OTA 2mM 0TO BOpeloduTIKG TUAPO PE
AQiyouBio 300 pe 315 poipeg kal ywvia atmokoTrAg 10 éwg 20 poipeg. ZTov XAPTN
google avaAuTIKa QaiveTal OTI OTNV CUYKEKPIKMEVN TTEPIOXT UTTAPXOUV TTUAWVEG TNG
AEH 10U TTpOoKaAOUV QUTA TA QAIVOUEVA KAl £TTIONG KATTOIO EAAPPA CUVEICPOPA
QaiveTal va TTapoucialetal BopeloavaTtoAikG OTTou OTTwG QaiveTal OToV XApPTN
TTPpoKaAoUvTal aTrd €va KTAPIO.
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Ewova 31

TNV ewkova 29 deiyvetal pia anodn Tng tapatoag Tou ktnpilou mou ¢plotevel Tov otabuod
NOA1 otnv Nevtéhn kat Seiyvovtal emiong ta Stadopa pnxavnUaTo mTou Xpnotonotionkayv
yla TNV akpLPn eykatdaotaon tng kepaiag ATS04LEIS tng Leica.

Ztnv ewkova 30 €xoupe pia amoyn tng mpoavadepbroag kepaiag and to £6adoc tou
KTnplou 6mou daivetal o TPOMOC e TOV OTOLOo €XEL YiVEL N OTEPEWON TNC OTO ToLio.

Jtnv ewkova 31 paivetal kaBoapd To ECWTEPLKO TNG (BLOC KEPALOG XWPLG TO TPOOTATEUTIKO
KaAAupo (RADOME).




KEDPAAAIO 12

ZYMMEPAZMATA

2€ auTO TO KEPAAQIO Ba TTAPOUCIOCTOUV TA CUNTTEPACUATA TWV ATTOTEAEOUATWY OTTO
ToV TT0I0TIKO €Aeyxo oAGkAnpou Tou dikTuou NOANET kai ettiong Ta ouutrepdouaTta
atrod TNV HEBOGO yia Tov TTPOCOIOPICHO TOU PAIVOUEVOU TOV TTOAUSIAOPOMWV.

12.1 FENIKH MOIOTIKH EIKONA AIKTYOY NOANET

Me Tnv emeCepyaoia Twv OOOPEVWY  OUYKEKPIMEVNG nNuépag (127) xpovikou
dlaoTAPATOG 4 Xpovwy Kal ocUpewva he Bruyninx et al. (2003) trou Aéel 611 TO 75%
Twv Eupwtraikwy otaBuwv EUREF éxouv Tipég mp1 kdtw atméd 0.57m kar mp2 kétw
atmd 1m emmAéov 50% Twv oTaBuwyv IGS avd Tov KGopo £xouv TIHEG rms mp1 KATw
ammd 0.4m kal 75% kdtw atmd 0.5m evw avriotoixa rms mp2 50% TiuéG KATW aTTd
0.6m ka1 75% TINéEG KATW atd 0.75m KATAA)yoUphE €UKOAQ aTTd TA YPAQAUATA OTIG
€IKOVEG 17 Kal 18 OT1 n yeviKA €IKOGva OAou Tou BIKTUOU TTANPET aTTOAUTA TIG TTOIOTIKEG
mpodiaypaPés Twv Eupwtraikwy otabuwv EUREF kai eival agiémorto yia tnv
emmegepyaoia Oedouévwyv 0€ TTIPAYMATIKO XpOvo aAAG Kal yia METETTEEEPYyATia Kal
1I0aVIKO yIa TNV MEAETN Kal £PEUVA YEWAOYIKWY OAAG Kal YEWOAITIKWY EQAPUOYWV.

12.2 MEOOAOZ MNPOZAIOPIZMOY NMOAYAIAAPOMON

Me amAd Tpoypdupata 6TTwg 10 TEQC kai To QC2SKY utépecav €UKOAA va
e€axBouv.Me 10 TEQC apxeia report aAAd Kal apyeia ypa@nudtwy yia Tov Kaoe
oTa0ud EeXxwPIoTA, oUYKeKpPIPéva yia Tov oTaBpud NOA1 o otroiog €xel evraxBei oTo
EUREF Ta amoteAéoparta ATav 1a £¢N1G:

20009:
mean MP1 rms : 0.244258 m
mean MP2 rms : 0.303425 m
2010:
mean MP1 rms : 0.183531m
mean MP2 rms : 0.223326 m
2011:
mean MP1 rms : 0.181400 m
mean MP2 rms : 0.272020 m
2012:
mean MP1 rms : 0.210515m

mean MP2 rms 0 0.303126 m



Ta oToia gival evidg TNG atmodekTAg TTeploxns TmoidétnTag Tou EUREF. Mepamépw pe
TNV xpnoigotroinon Tou QC2SKY Bynkav TTOAIKG diaypdupota omé 10 oTroid
TapaTnENONKE n dnuioupyia TTOAUSIODPOUWY OCE CUYKEKPIMEVN Ywvia aviywong
0AAG kal alipouBiakr] ywvia ouykekpipéva o€ ywvia avoywaong 10 €wg 20 poipeg Kai
oe¢ afuouBiakny ywvia 300 pe 315 poipeg, emmiong o aduvapa @avopeva
TToAudiadpopwyv eupavioTnkav kKal oTig 45 poipeg adipoubiakd pe ywvia aviywaong
TaAI 10 éwg 20 poipeg.

E@ooov €xoupe autd Ta Oedopéva Ta epappocape o€ xdptn TG google Kai
MTTOpECaUE va OOUME TTOU Kal TI AKPIBWG UBUVETAI yIA TA QAIVOUEVA QUTA KAl ATTO
TNV PEAETN TToU €yive eidape OTI guBuvovtal BopeloduTikd TuAwveg NG AEH kai
BopeioavaTtoAikd éva KTrpIo.
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NAPAPTHMA A.

UNITED STATES NAVAL OBSERVATORY (USNO)

BLOCK | SATELLITE INFORMATION
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GPS BLOCK | SATELLITES

The satellite vehicle numbers (SVN) 1 through 11 are designated as
Block I. The Block | satellites were launched from 1978 to 1985 at
Vandenberg AFB, California using the Atlas E/F. Block | are referred
to as the original concept validation satellites developed by Rockwell
International and reflect various stages of system development.

The Block | satellites operated in circular 10,900 nm orbits, with

a 12-hour period, the same as the Block Il satellites. The Block |
satellites are/were positioned in the same orbital planes as the
Block I, but at an inclination angle of 63 degrees. Each Block |
satellite contained one cesium and two rubidium atomic clocks. The
design life of the Block | satellites was 5 years, but a majority
performed well beyond their life expectancy.

BLOCK | SATELLITES

LAUNCH US SPACE**
SVN PRN DATE COMMAND

*01 04 22FEB78 10684
*02 07 13 MAY 78 10893
*03 06 06 OCT 78 11054
*04 08 10DEC78 11141
*05 05 O09FEBS80 11690
*06 09 26APR80 11783
*07 NONE

*08 11 14JUL 83 14189

*09 13 13 JUN 84 15039
*10 12 08 SEP 84 15271
*11 03 090CT85 16129

* Satellite is no longer in service.
** US Space Command, previously known as the NORAD Object No.;
also referred to as the NASA catalog number.

HISTORY OF BLOCK | SATELLITES AND STATUS

SVNO1/PRNO4 Launched 22 FEB 78; usable 29 MAR 78; no longer in service.
Last onboard frequency standard failed 17 Jul 85, 1730 UT

SVNO2/PRNO7 Launched 13 May 78; usable 14 JUL 78; no longer in service.
L1 signal power permanently turned off in week 8-12 FEB 88

SVNO3/PRNO06 Launched 06 OCT 78; usable 13 NOV 78; no longer in service.
Operations terminated 18 MAY 92 at 2341 UT

SVNO4/PRNO08 Launched 10 DEC 78; usable 08 JAN 79; no longer in service.
Crystal oscillator activated 27 OCT 86, 2105 UT
L-band permanently turned off on 14 OCT 89, 1857 UT




L-band enabled 20 FEB 90 1615 UT for testing; disabled
sometime in MAY 1990

SVNO5/PRNO5 Launched 09 FEB 80; usable 27 FEB 80; no longer in service.
Turned off 11 MAY 84

SVNO6/PRNO09 Launched 26 APR 80; usable 16 MAY 80; no longer in service.
Operations terminated 06 MAR 91, 0342 UT

SVNO7 Unsuccessful launch 18 DEC 81

SVNO8/PRN11 Launched 14 JUL 83; usable 10 AUG 83; no longer in service.
Changed operational frequency std from Cs to Rb 4 APR 92.
Changed operational frequency std to its last usable Rb
between 29 Sep 92 1943 UT to 6 Oct 92 1430 UT.
Set unusable 04 MAY 93 at 0020 UT and will not return
to service.

SVNO09/PRN13 Launched 13 JUN 84; usable 19 JUL 84; no longer in service.
Changed operational frequency std from Cs to Rb during
period 30 Sep 93 to 09 Oct 93
Unusable 4 Nov 93 1640 UT to 13 Dec 93 2130 UT for
maintenance
Unusable beginning 28 Feb 94 1345 UT due to end of life
testing; PRN13 was boosted to a higher orbit for disposal
on 20 Jun 94 at 1817 UT

SVN10/PRN12 Launched 08 SEP 84; usable 03 OCT 84; no longer in service.
Changed operational frequency std from Cs to Rb 6 FEB 92.
Unusable beginning 18 Nov 95 1845 UT due to end of life
testing; PRN12 was boosted to a higher orbit for disposal
on 26 Mar 96 (NANUs 242-95325, 051-96086)

SVN11/PRNO3 Launched 09 OCT 85; usable 30 OCT 85; no longer in service.
Set unusable since 27 Feb 94 0233 UT and permanently set
unusable 13 Apr 94 1500 UT due to navigation payload shutdown
in preparation for final disposal. PRNO3 was thrust out of
orbit 14 Apr 94 2100 UT.

REPOSITIONING MANEUVERS

1. Reconfiguration of Block | satellites to a five-vehicle constellation
that optimized continental US system performance occurred October 29,
1986 to October 22, 1987 with the repositioning of PRNO3/SVNL11 to
another in-plane location.

2. Reconfiguration of the GPS constellation to increase two-dimensional
(2-D) and three-dimensional (3-D) capabilities occurred March 15,
1990 to December 20, 1990. The Block | satellites involved in the
maneuver were: PRNs 3 and 11. The Block Il satellites involved in
the maneuver were: PRNs 2, 14, 16, 18 and 19.

For information concerning: CURRENT STATUS seefile..... gpstd.txt
GPS SYSTEM  seefile..... gpssy.ixt
TIME TRANSFER seefile.. ... gpstt.txt
BLOCK I seefile..... gpsb2.txt

File gpsbl.txt

last updated
Fri Apr 12 23:05:00 UTC 1996

lnyn: ftp://tycho.usno.navy.mil/pub/gps/gpsb1.txt



UNITED STATES NAVAL OBSERVATORY (USNO)
BLOCK Il SATELLITE INFORMATION

GPS OPERATIONAL SATELLITES (BLOCK I/IANR/NIR-M/IIF)

The operational GPS satellites are designated BLOCK Il, BLOCK IIA, BLOCK IIR,
BLOCK IIR-M, and BLOCK 11F.

The BLOCK Il satellites, space vehicle numbers (SVN) 13 through 21,
are the first full scale operational satellites developed by Rockwell
International. Block Il satellites were designed to provide 14 days of
operation without contact from the Control Segment (CS). The Block lls
were launched from February 1989 through October 1990.

The BLOCK IIA satellites, SVNs 22 through 40, are the second series of
operational satellites, also developed by Rockwell International. Block
IIA satellites were designed to provide 180 days of operation without
contact from the CS. During the 180 day autonomy, degraded accuracy
will be evident in the navigation message. The Block IIAs were launched
November 1990 through November 1997.

The design life of the Block Il/11A satellite is 7.3 years; each contain

four atomic clocks: two Cesium (Cs) and two Rubidium (Rb); and have the
Selective Availabity (SA) and Anti-Spoof (A-S) capabilities. The Block
II/lIA satellites were launched from Cape Canaveral Air Force Station,
Florida, aboard the Delta Il medium launch vehicle (MLV).

The BLOCK IIR satellites, SVNs 41 through 61, are the operational
replenishment satellites developed by Lockheed Martin and will carry

the GPS well into the next century. Block IIR satellites are designed

to provide at least 14 days of operation without contact from the CS and
up to 180 days of operation when operating in the autonomous navigation
(AUTONAV) mode. Full accuracy will be maintained using a technique of
ranging and communication between the Block IR satellites. The cross-
link ranging will be used to estimate and update the parameters in the
navigation message of each Block IIR satellite without contact from the
CS. The design life of the Block IIR satellite is 7.8 years; each contains
three Rb atomic clocks and have the SA and A-S capabilities. Launching
of the Block IIRs began in January 1997.

The BLOCK IIR-M satellites transmit a second civil signal L2C on the L2
frequency and the military M signal on the L1 and L2 frequencies.
SVN 49 also transmits on the L5 frequency.

The BLOCK IIF satellites transmit all signals including on the L5 fregency,
intended for safety-of-life applications. Launching of the Block IIFs
began in May 2010.

Projected Future: 11 more BLOCK IIF satellites and 30 BLOCK IlI.

LAUNCHES

GPS IIF-1 (SVN62/PRN25) was launched on 28 MAY 2010 at 0300 UT from Cape
Canaveral, Florida.



LAUNCH LAUNCH FREQ US SPACE
ORDER PRN SVN DATE STD PLANE COMMAND **
*1-1 14 14 FEB 1989 19802
*11-2 13 10 JUN 1989 20061
*11-3 16 18 AUG 1989 20185
*1-4 19 21 0CT 1989 20302
*1-5 17 11 DEC 1989 20361
*1-6 18 24 JAN 1990 20452
*I-7 20 26 MAR 1990 20533
*11-8 21 02 AUG 1990 20724
*11-9 15 01 0CT 1990 20830
IIA-10 32 23 26 NOV 1990 Rb E5 20959
*IA-11 24 04JUL 1991 Cs 21552
*1IA-12 25 23FEB1992 Rb 21890
*1IA-13 28 10 APR 1992 21930
lIA-14 26 26 07JUL1992 Rb F5 22014
IIA-15 27 27 09 SEP 1992 Cs A6 22108
IIA-16 24 32 22 NOV 1992 22231
*IA-17 29 18 DEC 1992 22275
*[IA-18 22 03 FEB 1993 22446
*1IA-19 31 30 MAR 1993 22581
*[IA-20 37 13 MAY 1993 22657
IIA-21 09 39 26JUN 1993 Cs Al 22700
IIA-22 30 35 30AUG 1993 Rb B5 22779
IIA-23 04 34 260CT 1993 Rb D4 22877
IIA-24 06 36 10MAR 1994 Rb C6 23027
IIA-25 03 33 28 MAR 1996 Cs C2 23833
IIA-26 10 40 16JUL 1996 Cs E6 23953
IIA-27 30 30 12SEP 1996 Cs B2 24320
IIA-28 08 38 06 NOV 1997 Cs A3 25030
HIR-1 42 17 JAN 1997
IIR-2 13 43 23JUL 1997 Rb F3 24876
IIR-3 11 46 070OCT 1999 Rb D5 25933
IIR-4 20 51 11 MAY 2000 Rb E1l 26360
IIR-5 28 44 16JUL 2000 Rb B3 26407
IIR-6 14 41 10NOV 2000 Rb F1 26605
IIR-7 18 54 30JAN 2001 Rb E4 26690
IIR-8 16 56 29 JAN 2003 Rb Bl 27663
IIR-9 21 45 31MAR2003 Rb D3 27704
IIR-10 22 47 21 DEC 2003 Rb E2 28129
IIR-11 19 59 20 MAR 2004 Rb C3 28190
IIR-12 23 60 23 JUN 2004 Rb F4 28361
IIR-13 02 61 06 NOV 2004 Rb D1 28474
IIR-14M 17 53 26 SEP 2005 Rb C4 28874
IIR-15M 31 52 25 SEP 2006 Rb A2 29486
IIR-16M 12 58 17 NOV 2006 Rb B4 29601
IIR-17M 15 55 17 OCT 2007 Rb F2 32260
IIR-18M 29 57 20 DEC 2007 Rb Cl 32384
IIR-19M 07 48 15 MAR 2008 RbDb A4 32711
*IIR-20M 49 24 MAR 2009 Rb 34661
IIR-21IM 05 50 17 AUG 2009 Rb E3 35752
IIF-1 25 62 28 MAY 2010 Rb B2 36585
IIF-2 01 63 16JUL 2011 Rb D2 36585

* Satellite is no longer in service.
** US SPACE COMMAND, previously known as the NORAD object number;



also referred to as the NASA Catalog number. Assigned at
successful launch. Catalog numbers retrieved from SPACEWARN Bulletins:
http://nssdc.gsfc.nasa.gov/spacewarn/

*** Unsuccessful launch.

HISTORY OF BLOCK II/IIA/NR/MR-M/IIF SATELLITES AND STATUS

SVN PRN
13 02 Launched 10 JUN 1989; usable 10 AUG 1989; decommissioned 12 MAY 2004
Set unusable 22 Feb 2004 at 1037 UT (NANU 2004025)
Decommissioned from active service 12 MAY 2004 at 1701 UT.
14 14 Launched 14 FEB 1989; usable 15 APR 1989; decommissioned 14 APR 2000
Unusable 29 AUG 1992 2030 UT to 01 SEP 1992 1425 UT due to the
failure of its operational frequency standard and change
to its second Cs frequency standard.
Unusable 26 JAN 2000 0130 UT to 03 FEB 2000 1816 UT due to
change in operational frequency standard from Cs to Rb.
Set unusable 26 MAR 2000 at 2348 UT.
Decommissioned from active service 14 APR 2000 at 1347 UT.
15 15 Launched 01 OCT 1990; usable 15 OCT 1990; decommissioned 15 MAR 2007
Unusable 10 NOV 1992 1604 UT to 13 NOV 1992 1910 UT due to
change in operational Cs frequency standards.
Set as a test vehicle on 17 NOV 2006.
Decommissioned from active service 14 MAR 2007.
16 16 Launched 18 AUG 1989; usable 14 OCT 1989; decommissioned 13 OCT 2000
Unusable 07 JAN 1991 1200 UT to 09 JAN 1991 1639 UT due to
change in operational frequency standard from Rb to Cs.
Unusable 06 FEB 1996 0556 UT to 21 FEB 1996 1648 UT due to
change in operational Cs frequency standards.
Unusable 04 MAR 2000 0955 UT to 07 APR 2000 2112 UT due to
change in operational frequency standard from Cs to Rb.
Decommissioned from active service 13 Oct 2000 at 0045 UT.
17 17 Launched 11 DEC 1989; usable 06 JAN 1990; decommissioned 23 FEB 2005
Unusable 06 APR 2001 1848 UT to 16 APR 2001 2253 UT due to
change in operational frequency standard from Cs to Rb.
Unusable 07 OCT 2002 0110 UT to 15 OCT 2002 1626 UT due to
change in operational frequency standard from Rb to Cs.
Unusable 26 JUN 2003 1942 UT to 22 JUL 2003 1600 UT due to
change in operational frequency standard from Cs to Rb.
Decommissioned from active service 23 Feb 2005 at 2200 UT.
18 18 Launched 24 JAN 1990; usable 14 FEB 1990; decommissioned 18 AUG 2000
Unusable 07 MAY 1996 0406 UT to 09 MAY 1996 1737 UT due to
change in operational Cs frequency standards.
Decommissioned from active service 18 Aug 2000 at 0742 UT.
19 19 Launched 21 OCT 1989; usable 23 NOV 1989; decommissioned 11 SEP 2001
Unusable 16 OCT 1994 0545 UT to 19 OCT 1994 1354 UT due to
change in operational frequency standard from Cs to Rb.
The course acquisition (C/A) code deficiency problem on
PRN19 was corrected effective 04 JAN 1994 at 0000 UT;
performance no longer degraded.
Unusable 30 DEC 1994 0536 UT to 04 JAN 1995 1740 UT due to
change in operational Rb frequency standards.
Unusable 22 SEP 1999 1715 UT to 04 OCT 1999 1727 UT due to
change in operational frequency standard from Rb to Cs.
Unusable beginning 16 MAR 2001 at 0126 UT and will remain
unusable until further notice.
Decommissioned from active service 11 SEP 2001 at 2200 UT.
20 20 Launched 26 MAR 1990; usable 18 APR 1990; decommissioned 13 DEC 1996
Unusable 06 AUG 1994 0000 UT to 17 AUG 1994 1908 UT due to
change in operational frequency standard from Cs to Rb.



Unusable 13 JAN 1996 0937 to 1355 UT due to change in
operational frequency standard from Rb to Cs.
Set unusable 21 MAY 1996 at 2242 UT and will not return
to service.
Boosted out of the GPS constellation 13 Dec 1996.
21 21 Launched 02 AUG 1990; usable 22 AUG 1990; decommissioned 27 JAN 2003
Unusable 07 OCT 1996 1430 UT to 10 OCT 1996 2152 UT due to
change in operational Cs frequency standards.
Set unusable 25 SEP 2002 at 1830 UT and decommissioned from
active service 27 JAN 03 at 2200 UT.
22 22 Launched 03 FEB 1993; usable 04 APR 1993; decommissioned 06 AUG 2003
Unusable 07 OCT 1998 1102 UT to 14 OCT 1998 2229 UT due to
change in operational frequency standard from Cs to Rb.
Unusable 28 JUL 2001 2358 UT to 11 AUG 2001 0413 UT due to
change in operational Rb frequency standards.
Unusable 05 NOV 2002 1756 UT to 18 NOV 2002 1403 UT due to
change in operational frequency standard from Rb to Cs.
Set unusable 03 DEC 2002 at 1402 UT and decomissioned from
active service 06 AUG 2003 at 2200 UT.
23 23 Launched 26 NOV 1990; usable 10 DEC 1990; decommissioned 13 FEB 2004
Unusable 04 JAN 1991 1600 UT to 06 JAN 1991 2049 UT due to
change in operational Cs frequency standards.
Unusable 13 NOV 2003 0121 UT to 25 NOV 2003 2104 UT due to
change in operational frequency standard from Cs to Rb.
Set unusable 05 FEB 2004 at 2030 UT and decommissioned from
active service 13 FEB 2004 at 2200 UT.
23 32 Launched 26 NOV 1990; Usable 26 FEB 2008; Operates on Rb std
An initial assessment period for SVN23 utilizing PRN32 was
accomplished 01 DEC to 06 DEC 2006; SVN23 is no longer
transmitting L-band. During this assessment period SVN23
was broadcasting L-band and set unhealthy. SVN23 was not
included in the operational constellation almanac. (NANU 2006155)
On 02 APR 2007, SVN23 will resume transmitting L-band utilizing
PRN32. At L-band activation, SVN23/PRN32 will be unusable until
further notice. Additionally, no broadcast almanancs will include
SVN23/PRN32. (NANU 2007051)
On 27 JUN 2007, after 2200 ZULU, GPS will transition SVN23/PRN32
into the broadcast almanacs for all satellites. Before, during, and
after transition, PRN32/SVN23 will remain unusable until further
notice. (NANU 2007081)
Set usable 26 FEB 2008 at 1801 UT (NANU 2008024)
Anyone experiencing problems with PRN32 should contact the appropriate
agency listed below:
CIVILIAN - NAVCEN AT COMM 703-313-5900, HTTP:/WWW.NAVCEN.USCG.GOV
MILITARY - GPS OPERATIONS CENTER AT DSN 560-2541 OR COMM 719-567-
2451,
HTTP://IGPS.AFSPC.AF.MIL/GPSOC/
MILITARY ALTERNATE - JOINT SPACE OPERATIONS CENTER, DSN 276-9994
OR
COMM 805-606-9994, EMAIL:
JSPOC_COMBAT_OPS@VANDENBERG.AF.MIL
24 24 Launched 04 JUL 1991; usable 30 AUG 1991; Operates on Cs std
Unusable 23 JAN 1994 1745 UT to 01 FEB 1994 1516 UT due to
change in operational frequency standard from Cs to Rb.
Unusable 01 JUL 1995 0750 UT to 07 JUL 1995 2223 UT due to
change in operational Rb frequency standards.
Unusable 07 SEP 2000 1742 UT to 11 SEP 2000 2020 UT due to
change in operational frequency standard from Rb to Cs.
Will be transitioned out of the broadcast almanac after
12 Sept 2009 at 2200 UT (NANU 2009065)



Unusable 12 Sept 2009 at 2017 UT until further notice
(NANU 2009066)

25 25 Launched 23 FEB 1992; usable 24 MAR 1992; Operates on Rb std
Unusable 01 DEC 1993 1904 UT to 05 DEC 1993 1941 UT due to
change in operational frequency standard from Rb to Cs
on 02 DEC 1993.

Unusable 07 JAN 1995 1938 UT to 12 JAN 1995 1821 UT due to
change in operational Cs frequency standards.
Unusable 22 Mar 2006 0149 UT to 28 Mar 2006 0144 UT due to
change in operational frequency standard from Cs to Rb.
Set unusable 20 Aug 2009 at 1514 UT and decommissioned from
active service 20 Aug 2009 at 1514 UT.
Will be transitioned into the broadcast almanac after
12 Sept 2009 at 2200 UT; Usable during transition (NANU 2009065)
Set usable 12 Sept 2009 at 2212 UT
(NANU 2009067)
Set unusable 18 Dec 2009 at 1522 UT and decommissioned from
active service 18 Dec 2009 at 2228 UT. (NANU 2009131)

26 26 Launched 07 JUL 1992; usable 23 JUL 1992; Operates on Rb std
Unusable 10 Mar 1998 1541 UT to 16 Mar 1998 1818 UT due to
change in operational frequency standard from Cs to Rb.

27 27 Launched 09 SEP 1992; usable 30 SEP 1992; Operates on Cs std
Unusable 10 Jun 2002 1516 UT to 20 Jun 2002 1402 UT due to
change in operational frequency standard from Cs to Rb.

Unusable 14 MAY 2005 1955 UT to 31 MAY 2005 1749 UT due to
change in operational frequency standard from Rb to Cs.

28 28 Launched 10 APR 1992; usable 25 APR 1992; decommissioned 15 AUG 1997
Unusable beginning 04 NOV 1996 1634 UT and will remain unusable
until further notice (NANU 179-96309)

Removed from broadcast almanac of all GPS satellites 15 AUG 1997.

29 29 Launched 18 DEC 1992; usable 05 JAN 1993; decomissioned 23 OCT 2007
Unusable 21 MAY 1997 1504 UT to 31 MAY 1997 0355 UT due to
change in operational frequency standard from Cs to Rb.

Unusable 01 MAR 2007 1445 UT to 12 MAR 2007 2124 UT due to
change in operational frequency standard from Rb to Cs.

30 30 Launched 12 SEP 1996; usable 01 OCT 1996; Operates on Cs std
Unusable 29 Aug 2001 2102 UT to 04 Sep 2001 2055 UT due to
change in operational frequency standard from Cs to Rb.

Unusable 02 JUN 2006 to 07 JUN 2006 due to change in
operational frequency standard from Rb to Cs.

31 31 Launched 30 MAR 1993; usable 13 APR 1993; decommissioned 24 OCT 2005
Unusable 17 JAN 1995 1705 UT to 25 JAN 1995 2013 UT due to
change in operational frequency standard from Cs to Rb
on 18 JAN 1995.

The MCS and P-code users experienced intermittent lock

on the L2 navigation signal of PRN31 from 13 Apr 1993 2053 UT
to 16 Jun 1993 0824 UT. Since corrective maintenance was
performed on 16 Jun 1993, the MCS has not experienced lock
problems on PRN31's L2 navigation signal.

Change in operational frequency standard from Rb to Cs

on 23 JUL 1997.

Unusable 15 APR 2002 1431 UT to 23 APR 2002 2018 UT due to
change in operational frequency standard from Cs to Rb.
Unusable 28 DEC 2004 0042 UT to 04 APR 2005 0913 UT, during the
outage a change in operational frequency standard from Rb to Cs.

32 01 Launched 22 NOV 1992; usable 11 DEC 1992; decommisioned 17 MAR 2008
Unusable 28 JAN 1993 2000 to 2200 UT for maintenance and changed
the Pseudo Range Number (PRN) from 32 to 01.

Unusable 03 MAY 1995 0604 UT to 12 MAY 1995 1528 UT due to
change in operational frequency standard from Cs to Rb.



33

34

35

36

37

37

38

39

40

41
43
44
45
46
47

Unusable 16 AUG 1996 1655 UT to 22 AUG 1996 1620 UT due to
change in operational frequency standard from Rb to Cs.

Set unusable 17 Mar 2008 at 1953 UT (NANU 2008030)
Decommissioned from active service 17 MAR 2008 at 2200 UT.

03 Launched 28 MAR 1996; usable 09 APR 1996; Operates on Cs std
Unusable 18 JUN 2006 to 29 JUN 2006 due to change in
operational frequency standard from Cs to Rb.

Unusable 27 DEC 2006 0120 UT to 08 JAN 2007 1723 UT due to
change in operational frequency standard from Rb to Cs.

04 Launched 26 OCT 1993; usable 22 NOV 1993; Operates on Rb std
Unusable 13 Sep 1998 1728 UT to 21 Sep 1998 2214 UT due to
change in operational frequency standard from Cs to Rb.

05 Launched 30 AUG 1993; usable 28 SEP 1993; Operates on Rb std
Unusable 02 Jun 2003 1518 UT to 09 Jun 2003 1417 UT due to
change in operational frequency standard from Cs to Rb.

Unusable 26 Sep 2003 0745 UT to 14 Oct 2003 1633 UT due to
change in operational frequency standard from Rb to Cs.
Unusable 08 SEP 2005 0032 UT to 16 SEP 2005 1945 UT due to
change in operational frequency standard from Cs to Rb.
Set unusable 26 Mar 2009 at 1320 UT and decommissioned from
active service 26 Mar 2009 at 2031 UT.

06 Launched 10 MAR 1994; usable 28 MAR 1994; Operates on Rb std
Unusable 27 Apr 1995 1447 UT to 03 May 1995 0541 UT due to
change in operational frequency standard from Rb to Cs.

Unusable 17 Mar 2004 1531 UT to 29 Mar 2004 1558 UT due to
change in operational frequency standard from Cs to Rb.

07 Launched 13 MAY 1993; usable 12 JUN 1993; decommissioned 20 DEC 2007
Unusable 20 Apr 1999 0437 UT to 26 Apr 1999 1533 UT due to
change in operational frequency standard from Cs to Rb.

Unusable 30 MAR 1994 0730 UT to 04 APR 1994 1330 UT due to
change in operational Cs frequency standards.

Unusable 20 Apr 1999 0437 UT to 26 Apr 1999 1533 UT due to
change in operational frequency standard from Cs to Rb.
Unusable 17 Aug 2007 0748 UT to 17 Sep 2007 2122 UT due to
change in operational Rb frequency standards.

01 Will Resume Transmition of L-Band on PRNO1 on approx 23 Oct 2008.

Unusable Until Further Notice (NANU 2008031)
Discontinued Trasmition of L-Band on PRNO1 on 06 Jan 2009.

08 Launched 06 NOV 1997; usable 18 DEC 1997; Operates on Cs std
Unusable 05 May 2004 0906 UT to 18 May 2004 0142 UT due to
change in operational frequency standard from Rb to Cs.

09 Launched 26 JUN 1993; usable 21 JUL 1993; Operates on Cs std
Unusable 15 Oct 1993 1200 UT to 07 Dec 1993 1940 UT due to testing
Unusable 31 Oct 2005 1506 UT to 15 Nov 2005 0026 UT due to
change in operational frequency standard from Cs to Rb.

Unusable 19 Dec 2005 1449 UT to 24 Dec 2005 0738 UT due to
change in operational Cs frequency standards.

10 Launched 16 JUL 1996; usable 15 AUG 1996; Operates on Cs std
Unusable 28 Nov 1996 2018 UT to 01 Dec 1996 2325 UT due to
change in operational frequency standard from Rb to Cs.

Unusable 24 Aug 2007 1751 UT to 18 Sep 2007 2028 UT due to
change in operational frequency standard from Cs to Rb.
Unusable 25 Mar 2008 0230 UT to 27 Mar 2008 2349 UT due to
change in operational frequency standard from Rb to Cs.

14 Launched 10 NOV 2000; usable 10 Dec 2000; Operates on Rb std

13 Launched 23 JUL 1997; usable 31 Jan 1998; Operates on Rb std

28 Launched 16 JUL 2000; usable 17 Aug 2000; Operates on Rb std

21 Launched 31 MAR 2003; usable 12 Apr 2003; Operates on Rb std

11 Launched 07 OCT 1999; usable 03 Jan 2000; Operates on Rb std

22 Launched 21 DEC 2003; usable 12 Jan 2004; Operates on Rb std



48 07 Launched 15 MAR 2008; usable 24 Mar 2008; Operates on Rb std
49 01 Launched 24 MAR 2009; ; Operates on Rb std
Decommissioned from active service 06 MAY 2011
50 05 Launched 17 AUG 2009; usable 27 AUG 2009; Operates on Rb std
51 20 Launched 11 MAY 2000; usable 01 Jun 2000; Operates on Rb std
52 31 Launched 25 SEP 2006; usable 12 Oct 2006; Operates on Rb std
53 17 Launched 26 SEP 2005; usable 16 Dec 2005; Operates on Rb std
54 18 Launched 30 JAN 2001; usable 15 Feb 2001; Operates on Rb std
55 15 Launched 17 OCT 2007; usable 31 Oct 2007; Operates on Rb std
56 16 Launched 29 JAN 2003; usable 19 Feb 2003; Operates on Rb std
57 29 Launched 21 DEC 2007; usable 02 Jan 2008; Operates on Rb std
58 12 Launched 17 NOV 2006; usable 13 Dec 2006; Operates on Rb std
59 19 Launched 20 MAR 2004; usable 05 Apr 2004; Operates on Rb std
60 23 Launched 23 JUN 2004; usable 09 Jul 2004; Operates on Rb std
61 02 Launched 06 JUN 2004; usable 22 Nov 2004; Operates on Rb std
62 25 Launched 28 MAY 2010; usable 27 AUG 2010; Operates on Rb std

PERIODIC MAINTENANCE AND MANEUVERS

The backup cesiums on-board each Block Il/11A satellite require periodic,
approximately twice per year, pumping of the beam tube to maintain working
order. This maintenance requires, on average, 18 hours of unusable time
for each satellite.

Once per year each satellite requires a stationkeeping maneuver, also
referred to as repositioning or Delta-V, to move the satellite back to

its original orbital position. The satellites have a tendency to "drift"
from their assigned orbital positions, one reason being the earth's
gravitational pull. These maneuvers require, on average, 12 hours of
unusable time for each satellite.

CURRENT GPS CONSTELLATION

The current GPS constellation consists of 31 Block IA/IIR/IIR-M satellites.
The first operational, Block Il, satellite was launched in February 1989.

For information concerning: CURRENT STATUS see file . . . . gpstd.txt
GPS SYSTEM  seefile. ... gpssy.txt
TIME TRANSFER seefile . ... gpstt.txt
BLOCK | see file . . .. gpsbl.txt

lnyn ftp://tycho.usno.navy.mil/pub/gps/gpsb2.txt



NAPAPTHMA B.

Usage: teqgc [opts] filel
or: teqc [opts] < stdin

where [opts]:

[file2 [...]]

-ver[sion] or +ver[sion]dump program version and build to

stderr
-id or +id
-help or +help
+relax
header fields
-relax
fields (default)
+reformat
fields
-reformat
(default)
+err name
++err name
+out name
++out name
-config name
file (s)
+config
configuration to stdout
++config
configuration to stdout
+bcf
configuration to stdout
++igs
designations to stdout
++sym

-max rx chl[annels]

on receiver type

with IGS designation)
-max_rx_ SVs #

dump program id to stderr

dump the entire on-line help to stderr
allow relaxed requirements on RINEX
strict requirements on RINEX header
allow reading of misformatted RINEX data
strict requirements on RINEX data fields
write stderr directly to file "name"
append stderr directly to file "name"
write stdout directly to file "name"
append stdout directly to file "name"
read file(s) "name" as configuration
dump all set parameters as a

dump all known parameters as a superset
dump all known parameters as a BINEX

dump all IGS receiver/antenna/dome

dump all ASCII QC plot symbols to stdout

# set maximum # of receiver channels based

(default = 12 unless found by matching

set maximum # of SVs trackable (per OBS

epoch) based on receiver type

with IGS designation)
-n_GPS #
< 256 (default = 32)
-n_GLONASS #
# < 256 (default = 24)
-n_SBAS #
< 256 (default = 19)
-n_Galileo #
# < 256 (default = 32)
+igs
list (default)
-igs
IGS list
+ch
—-ch#
+NaN_ obs
-NaN obs #
+G
-G#
+R
-R#
+3

(default = 12 unless found by matching
set maximum expected GPS SV PRN to 0 < #
set maximum expected GLONASS SV # to 0 <
set maximum expected SBAS SV # to 0 < #
set maximum expected Galileo SV # to 0 <
check rx and ant designations with IGS
don't check rx and ant designations with

use all channels (default)

don't use channel #

use all OBS data (default)

don't use SV w/ NaN data in obs list #
use all GPS SVs (default)

don't use GPS SV PRN #

use all GLONASS SVs (default)

don't use GLONASS SV slot #

use all SBAS SVs (default)



-S#
+E
-E#
+svo
-sVvo

-st[art window] str

don't use SBAS SV PRN #

use all Galileo SVs (default)
don't use Galileo SV PRN #
order SVs by PRN or slot #

SV detection ordering (default)
set start time to str ==

[TIII[YY]IYY]IMM]IDD]lhh]mm]ss[.sssss]

+dX #

Y, M, d, h, m, s for year,..
-dx #

M, d, h, m, s for year,..

-e[nd window] str

delta X time of # from start time; ==

.,second

delta X time of # from end time; X ==Y,

.,second

set end time to str ==

[[LIL[YY]YYIMM]IDDIhh]lmm]ss[.sssss]

-hole name
window holes

-tbin # str
filename prefix "str"

-ast str

read file "name" to establish list of
time binned output with # delta and

set aligned time binned start time to

str == [[[[[[YY]YY]MM]DD]hh]mm]ss[.sssss]

or str = - or _ to start alignment

with the first observation epoch

+win mo [nument] #
string #, maximal match
-win mo[nument] #
string #, minimal match
+win mn #
string #, maximal match
-win mn #
string #, minimal match

+xdr
met data (default)
-.xdr
strings as met data
-delim#
file names (default = ,)
+obs[file(s)] name
to file "name"
+nav([(file(s)] name
to file "name"
+met [file(s)] name

to file "name"
+event [s_ out]
—event[s out]
observations (default)
+dump_ 1 [on]
stderr
—dump 1i[on]
to stderr (default)
+dump u[tc]

—dump uf[tc]
stderr (default)
+diag
stderr
-diag
to stderr (default)
+doy
year day-of-year
-doy
(default)
+smtt
range) (default)

window filter on monument/marker name
window filter on monument/marker name
window filter on monument/marker number
window filter on monument/marker number
attempt to use NMEA XDR strings as
do not attempt to use NMEA XDR
change delimiter to # for seperating
output any OBS records in native format
output any NAV records in native format
output any MET records in native format

output event info with observations
don't output event info with

dump all ionosphere model parameters to
don't dump ionosphere model parameters

dump all UTC model parameters to stderr
don't dump UTC model parameters to

dump parsing and other diagnostics to
don't dump parsing and other diagnostics
format certain dates such as metadata in
dates formatted in year month day

smooth time tag (ms jumps in phase and



-smtt
range)
-aoa code
type "code":
from TurboRogue or TurboStar
from TurboRogue or TurboStar
from Benchmark ACT rx
-ash[tech] code
type "code":
-cmc code
receiver, record type "code":
-jav[ad] code
type "code":
-lei[ca] code
type "code":
-mot [orola] code
type "code":
-nct code
receiver, record type "code":
-roc[kwell] code
type "code":
-sepltentrio] code
record type "code":
Format
-toplcon] code
type "code":
-tr[imble] code
type "code":
-ti code
receiver, record type "code":

BEPP/CORE format survey data

survey data
-ubl [ox]
"code":

code
type

-binex
+binex <record types>

-rtigs
-soc

ms jumps

input 1is

code
rxs

code
rxs

code

("Y-codeless")

input is

code
code
code
code
input is

code
input 1is
code =
input 1is

code =
code
code

input 1is

code
input 1is

code
input 1is

code
input is

code

input is

code
input 1is

code =
code
input 1is

code

code
input 1is

code
input 1is

<record types>

input 1is
input 1is

in time tag (smooth phase and

from AOA (JPL) receiver, record

cb for ConanBinary survey data
tb for TurboBinary survey data
tbY for TurboBinary survey data
from Ashtech receiver, record
for
for
for

for
rom Canadian Marconi

B-file survey data
streamed (MBEN/DBEN)
R-file format data
U-file format data
(CMC)

d
s data
r
u
f

b for CMC binary
from Javad receiver, record
jps for Javad JPS
from Leica receiver, record
ds for Leica DS format
1b2 for Leica LB2 format
mdb for Leica MDB format
from Motorola receiver, record
oncore for Oncore binary

from NavCom Technologies

b for NavCom binary
from Rockwell receiver, record
z for Zodiac format

from Septentrio receiver,

sbf for Septentrio Binary

from Topcon receiver, record
tps for Topcon TPS
from Trimble receiver, record
d for .dat survey data

s for streamed RT17 data

from Texas Instruments

gesar for TI-4100 GESAR &
rom for TI-4100 TI-ROM format

from u-blox AG receiver, record
ubx for u-blox UBX binary
BINEX format

output to be BINEX
- for default types
IGS RTWG (RTIGS) format
JPL Soc format



-argo

-P[codes]
receiver

+P[codes]

input is ARGO format
P-codeless (L2-squaring) or C/A-Ll-only

normal dual-frequency receiver

(including L2C-capable) (default)

+C2
observables

-C2
in observables (default)

+L2

-L2

+L1 2
(default)

-L1 2

+L2 2
(default)

-L2 2

+CA L1

-CA L1
(default)

+L2C 12

-L2C L2
(default)

+msec_phs_ adj
rx ms resets

-msec_phs_adj

LC2 code pseudorange to be included in
LC2 code pseudorange not to be included
expect and use L2-carrier data (default)
don't expect L2-carrier data

keep L1 cycle data if L1l is squared

delete L1 cycle data if L1 is squared
keep L2 cycle data if L2 is squared

delete L2 cycle data if L2 is squared
use phase value in C/A code block as L1

use phase value in Pl code block as L1

use phase value in L2C code block as L2
use phase value in P2 code block as L2

include ms adjustment to phase values at

don't include ms adjustment to phase

values at rx ms resets (default)

+leap[ seconds]

subtract current leap seconds from

GLONASS pseudoranges (default)

-leap[ seconds]
pseudoranges

+rds

-rds

+smooth[ing]
pseudoranges

-smooth[ing]
pseudoranges (default)

+rx _clk off[set]
OBS and certain BINEX

-rx_clk off[set]
(default)

-r[everse]
data output (default)

+r [everse]

no leap second adjustments to GLONASS
reverse Doppler sign

keep current Doppler sign (default)
include smoothing correction to

don't include smoothing correction to
include receiver clock offset to RINEX
don't include receiver clock offset

normal processor endianness on binary

reverse processor endianness on binary

data output (BINEX only for now)

+Ashtech gd
translating

-Ashtech gd
(default)

include all "questionable" data when

exclude all "questionable" data

+Ashtech B file adjust
-Ashtech B file adjust
+Ashtech old clk reset
-Ashtech old clk reset

Ashtech B-file is corrupted

normal Ashtech B-file (default)

use old Ashtech clock reset scheme
use modern Ashtech clock reset scheme

(default)

+1b2 fe ignore Leica LB2Z records until Oxfe
record is read

-1b2 fe use all Leica LB2 records (default)

+skip init LB2 03
-skip init ILB2 03
(default)

skip initial Leica LB2 0x03 record
use initial Leica LB2 0x03 record



-sbfobs # specify Septentrio Binary Format
observation record to use; # = 5889|5890]5944

+geod p data from Trimble Geodesist-P receiver

-geod p not from Geodesist-P (default)

+TBnr use 0x68 TurboBinary data (normal-rate
observable record) (default)

-TBnr don't use 0x68 TurboBinary data

+TBLC use LC (Oxde) TurboBinary data

-TBLC don't use LC (0Oxde) TurboBinar data
(default)

+TBls use l-sec (0Oxla) TurboBinary data)

-TBls don't use l-sec (0Oxla) TurboBinary data
(default)

+TBhr use high-rate (0Oxdb, Oxdc) TurboBinary
data

-TBhr don't use high-rate (0xdb, 0xdc)
TurboBinary data (default)

+TBfe ff recognize header/trailer records (0xff,
Oxfe) TurboBinary records (default)

-TBfe ff ignore 0xff, Oxfe records

+TB ca fix apply CA offset fix to 0x68 TurboBinary
records (before ~1 Dec 92)

-TB ca fix use modern (post-1 Dec 92( CA
translation of 0x68 TurboBinary records (default)

+verify] verify conformance to RINEX standard

-v[erify] stream out RINEX standard or other (such
as qgc output) (default)

-week # set GPS week to initial value # for
native format translation (default = best guess)

+warn[ings] dump any warnings to stderr (default)

-warn[ings] don't dump any warnings to stderr

+notice([s] dump any notices to stderr (default)

-noticel(s] don't dump any notices to stderr

+quiet quiet stdout/stderr gc mode;
automatically sets -warn[ings] and -notice[s]

-quiet normal stdout/stderr gc output (default)

+meta[data] produce UNAVCO archive raw metadata
table

-meta[data] don't produce UNAVCO archive raw
metadata table (default)

+mds show short metadata summary

-mds don't show short metadata summary
(default)

+mdf show probable format

-mdf don't show probable format (default)

+phc output all RINEX post-header comments
(default)

-phc suppress RINEX post-header comments

-base[year] # change epoch base year to # A.D.

(default = 1980)

-0.{opt} arg(s) override any existing OBS header {opt}

with arg(s):

-O.sum[mary] s for OBS file(s) and stdin
not used as input, put summary at beginning of output (two passes)

-O.sum[mary] e for OBS file(s), put summary
at end of output (requires only one pass)

-0.an "str" set OBS antenna number to
"Str"

-0.at "str" set OBS antenna type to

"Str"



-0.px [WGS84xyz,m]
position to x y z (in meters)
-0.pgleo,ddm]
position to lat lon elevation (degrees
-O.pe[hEN,m] h E N
eccentricities to h E N (in meters)
-O.mov[ing] 1

to be in kinematic (roving) state init
-0.aglency] "str"

"Str"
+O0.c[omment] "str"
-0.dec[imate] #

epochs to # time units

nominally at 00 and 30 seconds
-0.def wf i j
factors to i and j

-O.mod wf i j n {SV1 SV2

wavelength factors to i and j of n SVs

-0.e[nd] YMD hm s
epoch) to YM D hm s
-0.int[erval,sec] #
to # ( > 0.) seconds
-O.leap #
-O.mn "str"
"str"
-0.mo [nument] "str"
"str"
-0.o0[perator] "stxr"
"str"
-O.rename_obs "str"
"str"
observables to be L1 L2 Cl P2, and in
-O.obs[ types] "str"
"str"
observables to be L1 L2 Cl P2, and in
-O.rn "str"
"str"
-0.rt "str"
"str"
-0.rv "str"
version to "str"
-O.r[un_by] "str"
-O.s[ystem] #
# (=G, R, S, T, or M)
-0O.sl[ant] s d dh
eccentricities to dh+sqrt(s”2 - (d/2)"
-O.st[art] YM D hm s
epoch) to YM D hm s

-N. {opt} arg(s)
with arg(s):

-N.a[lpha] a0 al a2 a3
parameters to a0 al a2 a3
-N.b[eta] b0 bl b2 b3

b0 bl b2 b3
+N.c[omment]
-N.corr[ GLO]

parameters to
"Str"

correction to

Xy Z

yr mon day
system time to yr mon day

set OBS antenna WGS 84

lat lon el set OBS antenna WGS 84

degrees meters)
set OBS antenna position

force OBS antenna position
ially
set OBS operating agency to

append OBS comment "str"
modulo decimation of OBS

#

30s results in epochs

set OBS default wavelength

SVn} set OBS modified

set OBS end time (last

set OBS observation interval
OBS

OBS

leap seconds to #
monument number to

set
set
OBS

set monument name to

set OBS operator name to

rename OBS observables to
"str"

that order
change OBS observables to

= L1L2C1P2 renames 4

"Str"
that order
set OBS

= L1L2C1P2 sets 4
receiver number to

set OBS receiver type to

set OBS receiver firmware
OBS

OBS

run by to "str"
satellite system to

set
set

set OBS antenna position
0 0 (in meters)
set OBS start time

2)
(first

override any existing NAV header {opt}

set NAV ionosphere alpha
set NAV ionosphere beta

append NAV comment "str"
secset GLONASS NAV

secC



-N.corr SBAS yr mon day sec set SBAS NAV correction

to system time to yr mon day sec
-N.dec[imate] #
epochs to # time units

epochs at 00 and 12 hours

-N.leap #
-N.r[un by] "str"
-N.s[ystem] #
# (= G, R, S)
-N.UTC A0 Al t w
Al t w
-M.{opt} arg(s)
with arg(s):
+M.c[omment] "str"
-M.dec[imate] #
epochs to # time units
at 00, 15, 30, and 45 minutes
-M.int[erval,sec] #
to # ( > 0.) seconds

-M.1l[ast _epoch]
epoch to <GPSweek>:<dow>:<sec>

-M.mn "str"
"str"

-M.mo [nument] "str"
"str"

+M.mod[el/type/acc]

-M.rename obs "str"
"Str"
observables to be TD HR PR,
-M.obs[ types] "str"
"Str"

observables to be TD HR PR,

+M.pos[ition] "obs" x y z h set "obs" MET sensor

XYZ/H to x y z h
"obs" = HR, PR, TD, or ZW
-M.r[un by] "str" set MET run by to "str"
-qc don't do quality check (default)
+gc quality checking (w/ following options) :

+ap turn average position on

-ap don't do average position
(default)

+eep turn every epoch position
(silent) on

-eep don't do silent every epoch
position (default)

+eepx turn every epoch position
(xyz cartesian)on

-eepx don't do xyz every epoch
position (default)

+eepg turn every epoch position
(geographical) on

—-eepg don't do geographical every
epoch position (default)

t+cct report coarse code

pseudorange observable totals (default)

<GPSweek>:<dow>:<sec>

"Obs "
set "obs"™ MET sensor mod/type/acc to "model"

modulo decimation of NAV ToE
# = 12h results in ToE

set NAV leap seconds to #

set NAV run by to "stzr"

set NAV satellite system to

set NAV UTC time model to A0

override any existing MET header {opt}

append MET comment "str"
modulo decimation of MET

# = 15m results in epochs
set MET observation interval
set MET last

set MET monument number to

set MET monument name to

"model" "type" accuracy
"type" accuracy
"obs" = HR, PR, TD, or ZW

rename MET observables to

"str" = TD+HR+PR renames 3

and in that order

change MET observables to

"str" = TD+HR+PR sets 3

and in that order



-cct report coarse code
pseudorange subtotals (no precise code pseudorange)

+cl[ock slips] turn clock n-msec slip
detection on (default)

-cl[ock slips] don't do clock n-msec slip
detection

-code_ sigmas # set maximum tolerace for

code rejection to # (default = 2.0)
+data[indicators]
ASCII plot on (default)

turn data indicators on gc

-data[indicators] don't use data indicators on
gc ASCII plot

-eps[ilon] # set machine epsilon to #
(default = 1.387779e-17)

+hor[izon] when possible, show SV
information down to horizon (default)

-hor[izon] show only observed SV
information

+ion compute L2-ionospheric
observable (default)

-ion don't compute L2-ionospheric
observables

+iod compute L2-ionospheric
derivative (default)

-iod don't compute L2-ionospheric
derivative

+tec compute TEC observable

-tec don't compute TEC
observables (default)

-bins # use # elevation bins between
horizon and zenith for all ion, mp, and sn observables (default = 18)

-ion bins # use # elevation bins between
horizon and zenith for ionospheric observable (default = 18)

-ion jump[cm] # set maximum L2-ionospheric
change to be # cm (default = 1.000e+35)

-iod jump[cm/min] # set maximum L2-ionospheric
time-rate of change to be # cm/minute (default = 400.0)

-gap _mn[min] # set minimum gap allowed #
minutes (default = 10.0)

-gap_mx[min] # set maximum gap allowed w/o
NAV info to # minutes (default = 90.0)

-glonass n str str = GLONASS SV and
frequency number file

+1[ong report] write a long report file
segment (default)

-1[ong report] don't write a long report
file segment

+111 turn Loss-of-Lock indicator
on (default)

=111 don't show Loss-of-Lock
indicator

+ma turn multipath moving
average on (default)

-ma don't use multipath moving
average

+mask when possible, show SV
information down to elevation mask

-mask show normal SV information
(default)

-min L1 # set minimum allowable L1 S/N

RINEX code to 0 <= # <= 9 (default = 0)



-min L2 # set minimum allowable L2 S/N
RINEX code to 0 <= # <= 9 (default = 0)

-min SVs # set minimum allowable SVs w/
2 codes (per OBS epoch) to # for position attempt (default = 5)

+mp compute L1 and L2 multipath
observables (default)

-mp don't compute L1 and L2
multipath observables

-mpl rms[cm] # set expected MP1l rms to # cm
(default = 50.00)

-mp2_ rms[cm] # set expected MP2 rms to # cm
(default = 65.00)

-mp_bins # use # elevation bins between
horizon and zenith for mulitpath (default = 18)

+mp_raw show raw multipath (no slip
removal)

-mp_raw show multipath (if being
done) w/ slip removal (default)

-mp_ sigmas # set minimum sigma threshold
for mp slips to # sigmas (default = 4.0)

-mp_win # set multipath moving average
window to # (< 65536) points (default = 50)

-mp CA AS[%rms] # set % increase of multipath
rms to # if CA or AS present (default = 100.0)

-msec_tol[msec] # set millisecond clock slip
tolerance to # msec (default = 1.00e-02)

-nav[file(s)] name input NAV file(s) "name" for
ephemeris data (to perform position calculations)

-plortrait] [#[u]] gc ASCII plot plot in
"portrait" mode; bin length in # units u (default u == m[inutes])

-path _dt[min] # set sampling of SV cubic
spline fit to # minutes (default = 10)

+pl compute L1 and L2
pseudorange-phase observables

-pl don't compute L1 and L2
pseudorange-phase observables (default)

+plot write plot file(s) (default)

-plot don't write plot file(s)

+pos[ition] find antenna position and
terminate teqgc ASAP

-pos[ition] run teqgc normally (default)

-pos_conv[m] # set position convergence to
# (> 0) meters (default = 1.000000e+00 m)

-pos_jump[m] # set position jump detection
to # ( > 0) meters (default = 1.000000e+05 m)

+replort] write a report file
(default)

-replort] don't write any report file

treset find antenna position and
re-gc RINEX OBS file (default)

-reset only one pass of each RINEX
OBS file allowed (default if using stdin)

-root str supply filename root for
ancillary files as str

+rs compute rise and set times
of each SV w/ NAV info (default)

-rs don't compute rise and set
times

+s[hort report] write a short report file

segment (default)



-s[hort report] don't write a short report
file segment

-set _hor([izon,deg] # set elevation horizon to #
degrees (default = 0.00)
-set mask[deg] # set elevation mask to #

degrees (default = 10.00)
-set _complarison,deg] # set elevation comparison to
# degrees (default = 25.00)

-slips name slip details written to file
name

+snlratio] compute S/N observables
(default)

-sn[ratio] don't compute S/N
observables

-sn_bins # use # elevation bins between
horizon and zenith for S/N (default = 18)

+ssv give individual SUM lines
for each SV

-ssv no individual SUM lines for
each SV (default)

+sym[bol codes] dump symbol codes and
hierarchy for short report ASCII time plot

-sym[bol codes] don't dump symbol codes and
hierarchy (default)

-w[idth] # set time width of gc ASCII
plot to 0 < # < 256 (default = 72)

+Y [-code] Y-code receiver expected

-Y[-code] P-code receiver expected
(possible tracking of P-codes w/ A/S on) (default)

-gcq don't do quality check,
quick or otherwise (default)

+gcq do quality check w/ no plots

or report unless explicitly specified



NAPAPTHMAT.

TEQC REPORT FILES

‘Eroc 2009 nuépa 127
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QC of RINEX file(s) : atal1270.090

input RnxNAV file(s) : atal1270.09n

kkkkkkkkkkkk

4-character ID - ATAL
Receiver type - ASHTECH UZ-12 (# = IR1200304026)

Antenna type : GPPNULLANTENNA (# = 32871)

Time of start of window : 2009 May 7 00:00:00.000

Time of end of window : 2009 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4591114.5663 1948781.5915 3962407.4548 (m)
antenna WGS 84 (geo) : N 38 deg 39' 11.03" E 22 deg 59' 58.82"
antenna WGS 84 (geo) : 38.653063 deg 22.999673 deg

WGS 84 height : 151.7666 m

|gc - header| position : 28.1568 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 32

NAVSTAR GPS SVs w/o OBS :

NAVSTAR GPS SVsw/oNAV: 1 5

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2873



Epochs repeated ;0 (0.00%)
Possible obs > 0.0 deg: 30253
Possible obs > 10.0 deg: 23812
Complete obs > 10.0 deg: 21884

Deletedobs > 10.0deg: 0

Masked obs < 10.0 deg: 1865
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.165902 m
Moving average MP2  :0.243753 m
Points in MP moving avg : 50
Mean S1 82 :0.00 (sd=0.00 n=0) 0.00 (sd=0.00 n=0)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 10714 ffffff
Report gap >than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 2 (: 348) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
|IOD slips < 10.0 deg* : 21
IOD slips> 10.0deg : 128
|OD or MP slips < 10.0*%: 27
|OD or MP slips > 10.0: 144

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM09 5 700:0009 5 723:5923.94 30 23812 21884 92 0.17 0.24

152



Processing parameters are:

Receiver tracking capability ~ : 12 SVs
Maximum ionospheric rate (L1) ~ :400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise forL2  : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCII summary plot ~ : 72

Data indicators on summary plot : yes

Do ionospheric observable . yes

Do ionospheric derivative . yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  : yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips ;yes

Do plot file(s) Jyes



Observations start : 2009 May 7 00:00:00.000

Observations end

: 2009 May 7 23:59:30.000

Observation interval : 30.0000 second(s)

SV #+hor <ele> #+mask <ele> #reprt #compl

L1

L2 P1

G24
G12
G10
G30
G16
G18
G21
G29
G31
G06
G22
G03
G15
G26
G19
G14
G32
G11
G20
G28
G23

G17

1063 29.78 67344.17 607 607 607 607

952 39.74
11564 24.22
907 40.60
1137 25.61
1124 26.20
892 42.45
947 40.49
1187 23.09
863 40.91

1018 31.73
985 32.50
1063 29.20
1092 27.36
1065 29.94
1162 23.99
952 40.48
83040.03
934 40.32
1065 30.41
907 40.72

1169 23.24

842 44.28
89529.79
790 45.88
863 32.12
813 34.23
776 48.06
837 45.16
944 27.75
736 47.16
690 45.09
685 45.29
659 43.81
814 34.96
670 44.33
918 29.04
843 45.06
711 45.90
8214518
684 44.71
791 45.97

919 28.21

813
817
752
794
677
706
783
895
632
627
606
587
750
593
860
795
615
786
622
734

871

813
817
752
794
677
706
783
895
632
627
606
587
750
593
860
795
615
786
622
734

871

813
817
752
794
677
706
783
895
632
627
606
587
750
593
860
795
615
786
622
734

871

813
817
752
794
677
706
783
895
632
627
606
587
750
593
860
795
615
786
622
734

871

0 607 607

0

0

0
0

813
817
752
794
677
706
783
895
632
627
606
587
750
593
860
795
615
786
622
734

871

813
817
752
794
677
706
783
895
632
627
606
587
750
593
860
795
615
786
622
734

871

P2 CA L2C

0
0

0



G13 9313923 82043.86
G25 98734.71 T71546.75
G04 11752260 92127.48
GO7 8494144 73047.39
G02 118022.39 929 27.11
G08 906 40.50 79045.72
G27 92641.38 81246.49
G09 8414096 72146.95
G01* 0000 0000 O
G05* 0000 00.00 O

* = SV with no NAV info

Obs below mask ( 10.00 deg) :

Obs above mask w/ no L1

Obs above mask w/ no L2

766
658
844
665
881
731
778
639
0

0

766
658
844
665
881
731

778
639

0

0

2698

0

0

Obs above mask w/ no P1 | CA :

Obs above mask w/ no P2 | L2C :

Obs above mask w/ low L1 SIN :

Obs above mask w/ low L2 SIN :

o

Obs reported w/ code | phase : 24582

Obs deleted (any reason)

: 2698

Obs complete . 21884

No. of Rx clock offsets : 0

Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

766 766
658 658
844 844
665 665
881 881
731 731
778 778

639 639

0 0 0

0 0 O

0
0
0
0
0
0
0
0

766
658
844
665
881
731

778
639

766
658
844
665
881
731
778

639



elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 133 0 0.000000
80-85 243 0 0.000000
75-80 777 0 0.000000
70-75 1118 0 0.000000
65-70 1517 0 0.000000
60-65 1411 0 0.000000
55-60 1323 1 0.000000
50-55 1385 5 0.000000
45-50 1565 11 0.000000 =
40-45 1771 18 0.000000 ==

35-40 1605 31 0.000000 ==

30-35 1738 26 0.000000 ==
25-30 2167 15 0.000000 =
20-25 1992 13 0.000000 =
15-20 1713 6 0.000000
10-15 1401 2 0.000000
5-10 1226 12 0.000000 =
0-5 3 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2rx
SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G24 607 0 4712025802 0 0 1 4 0 O
G12 813 0 4550 0127755 0 1 1 4 0 O
G10 817 0 31330210780 0 0 2 4 0 O

G30 752 0 4764035752 1 0 1 3 0 O



G16
G18
G21
G29
G31
G06
G22
G03
G15
G26
G19
G14
G32
G11
G20
G28
G23
G17
G13
G25
G04
G07
G02
G08
G27
G09

794
677
706
783
895
632
627
606
587
750
593
860
795
615
786
622
734
871
766
658
844
665
881
731
778

639

GO01* 690

G05* 774

0

33.30 0.290074
38.25 0.226495
50.72 0.111649
47.14 0.146498
28.55 0.163198
52.44 0.134491
47.99 0.114507
49.30 0.125017
47.30 0.180934
36.59 0.192270
48.26 0.134802
30.29 0.202271
46.97 0.136523
50.87 0.146755
46.75 0.133736
47.52 0.140977
48.39 0.094284
29.11 0.187479
46.04 0.095755
49.49 0.098229
28.82 0.184157
50.47 0.087383
27.94 0.161959
48.21 0.107423
48.05 0.137428

51.30 0.114249

0 0.00 0.169972

0 0.00 0.279926



* = SV with no NAV info

mean MP1 rms : 0.165894 m
total mean elevation : 42.60 degrees
#MP1 obs>10  : 23348

#qc MP1 slips<25 : 40
#RvrL1slips<25: 22
#RvrL2slips<25 : 51

#qc MP1 slips>25 : 116
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=%
85-90 133 0 0.044347 |
80-85 243 0 0.046916 |
75-80 777 0 0.050554 |
70-75 1118 0 0.057308 |
65-70 1517 0 0.068059 |
60-65 1411 0 0.070516 |
55-60 1323 1 0.076297 ||
50-55 1385 5 0.083076 ||
45-50 1565 11 0.087338 #|
40-45 1771 20 0.100750 ##
35-40 1605 33 0.123785 ##==
30-35 1738 29 0.140170 ##
25-30 2167 17 0.182023 #|||
20-25 1992 16 0.186444 #||

15-20 1713 8 0.252882 |||||

2|m



10-15 1401 5 0.451180 |||/|/ll]
5-10 1226 17 0.484550 ##|||/I|
0-5 3 0 0.505365 |||l

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2rx

SV obs>10 #del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25
G24 607 0 47120198486 0 0 1 4 0 O
G12 813 0 4550 0205567 0 1 1 4 0 O
G10 817 0 31330285853 0 0 2 4 0 O
G30 752 0 4764 0220367 1 0 1 3 0 O
G16 794 0 33300289917 2 1 2 2 0 O
G18 677 0 38250379044 1 0 5 4 0 O
G21 706 O 50.72 0.186617 O 1 1 4 0 O
G29 783 0 47140265264 1 3 3 4 0 O
G31 895 0 28550266434 4 0 0 4 0 O
G06 632 0 5244 0233060 0 0 3 4 0 O
G22 627 0 47990182768 0 0 1 4 0 O
G03 606 0 49300215153 0 1 1 4 0 O
G15 587 0 47300358461 0 0 1 4 0 O
G26 750 0 36590313363 2 0 1 4 0 O
G19 593 0 48260207991 O 1 2 4 0 O
G14 860 0 3029 0250000 2 1 3 4 0 O
G32 795 0 4697 0309145 1 1 2 4 0 O
G11 615 0 50870182121 1 1 2 4 0 O
G20 786 0 46750245319 0 1 1 4 0 O

G28 622 0 47520183053 0 0 1 4 0 O



G23 734 0 48390.178%%2 0 1 1 4 0
G17 871 0 29110237900 4 0 1 4 0
G13 766 0 46.04 0240519 0 1 1 4 0
G25 658 0 49490198893 0 0 1 4 0
G04 844 0 2882 0272403 4 3 4 4 0
GO07 665 O 5047 0204782 0 1 1 4 0
G02 881 0 27940251255 4 0 1 4 O
G08 731 0 48210184712 0 1 1 4 0
G27 778 0 48050208822 1 0 1 3 O
G09 639 0 51.30 0221307 1 1 2 4 O
GO1* 690 0 0.000230438 6 1 1 0 O
G05* 774 0 0000335995 5 1 2 0 O

* = SV with no NAV info

mean MP2 rms 0 0.243741m
total mean elevation : 42.60 degrees
#MP2 obs>10  : 23348

#qc MP2 slips<25 : 40
#RvrL1slips<25: 22
#RvrL2slips<25 : 51

#qc MP2 slips>25 : 116
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1jm  15=%
85-90 133 0 0.092385 ||
80-85 243 0 0.156153 |||

75-80 777 0 0.105905 ||

2|m



70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35- 40
30-35
25-30
20- 25
15-20
10-15
5-10
0-5

<0

1118
1517
1411
1323
1385
1565
1771
1605
1738
2167

1992

0 0.156442 |||

0 0.184000 ||||

0 0.156660 |||

1 0.190943 ||

5 0.207146 |||

11
20
33
29
17

16

0.227327 #|||
0.232053 ##|||
0.233105 ##|
0.218349 ###|
0.222464 #||

0.255623 #|||

1713 8 0.359215 |||[|||

1401

5 0.458685 ||||l//II

1226 19 0.471339 ##H|]||||

3 0 0.345674 ||||II|

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55

45 - 50

0

0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

110



40- 45
35-40
30-35
25-30
20 - 25
15- 20
10-15
5-10
0-5

<0

S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean

85-90
80 - 85
75-80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40-45
35-40
30- 35
25-30
20 - 25

15-20

0
0

0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000

0 0.000 0.000

0 0.000 0.000

0 0.000 0.000

0 0.000 0.000

0 0.000 0.000

0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0)5

110



10-15 0 0.000 0.000

5-10 0 0.000 0.000

0-5 0 0.000 0.000

<0 0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : klok1270.090

input RnxNAV file(s) : klok1270.09n

4-character ID : KLOK
Receiver type : LEICA GRX1200PRO (# = 463363) (fw = 4.03/2.122)

Antenna type : LEIAT504 (# = 103396)

Time of start of window : 2009 May 7 00:00:00.000

Time of end of window : 2009 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4564741.4120 1845642.2866 4040943.3627 (m)
antenna WGS 84 (geo) : N 39 deg 33'53.12" E 22 deg 00' 53.10"
antenna WGS 84 (geo) : 39.564755deg 22.014749 deg

WGS 84 height : 148.9008 m

|gc - header| position : 34.1033 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVsw/o OBS: 1 5

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30317

Possible obs > 10.0 deg: 23734



Complete obs > 10.0 deg: 21029

Deleted obs > 10.0deg: 15

Masked obs < 10.0 deg: 3504
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.237422 m
Moving average MP2  :0.316019 m
Points in MP moving avg : 50
Mean S1 S2 :7.98 (sd=1.11 n=21044) 6.62 (sd=1.68 n=21029)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 10714 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 64) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
|OD slips < 10.0 deg* : 1
IOD slips> 10.0deg : 30
|OD or MP slips < 10.0%: 1
|OD or MP slips > 10.0: 32

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM09 5 700:0009 5 723:5924.00 30 23734 21029 89 0.24 0.32 657

Processing parameters are:



Receiver tracking capability ~ : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative | yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2009 May 7 00:00:00.000
Observations end :2009 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27

11782245 9292714 694 686 694 686

985 32.69
1170 22.82
862 41.13
928 37.57
896 40.89
84041.08
1149 24.50
830 40.21
946 40.01
924 39.54
1163 24.00
1062 29.46
1134 25.90
1170 23.23
1131 25.91
1056 30.15
927 40.64
884 42.48
1036 30.90
897 41.10
1076 29.22
1013 33.56
1089 27.65

923 41.60

687 45.46
918 27.73
736 47.35
723 47.35
78246.13
722 46.98
892 30.12
712 46.05
835 44.66
81144.36
922 28.97
662 44.04
862 32.47
922 28.15
829 33.44
672 44.59
817 45.44
767 48.20
683 44.76
783 46.35
666 43.83
708 46.56
813 35.29

81046.70

584
831
618
723
782
607
808
605
774
811
542
568
765
539
632
572
732
767
682
783
666
708
728

679

584
830
617
723
782
607
807
604
774
810
542
568
765
539
632
572
732
767
682
783
666
708
727

678

584
831
618
723
782
607
808
605
774
811
542
568
765
539
632
572
732
767
682
783
666
708
728

679

584
830
617
723
782
607
807
604
774
810
542
568
765
539
632
572
732
767
682
783
666
708
727

678

0 686 694

0
0

584
830
617
723
782
607
807
604
774
810
542
568
765
539
632
572
732
767
682
783
666
708
727

678

584
831
618
723
782
607
808
605
774
811
542
568
765
539
632
572
732
767
682
783
666
708
728

679

P2 CA L2C

0
0
0

0

0

0
0



G28
G29
G30
G31
G32

G05

Obs below mask ( 10.00 deg) :

944 40.81

92640.26 814 45.11

Obs above mask w/ no L1

Obs above mask w/ no L2

Obs above mask w/ no P1 | CA :

0

Obs above mask w/ no P2 | L2C :

Obs above mask w/ low L1 S/N :

Obs above mask w/ low L2 S/N :

0

15

Obs reported w/ code | phase : 21079

Obs deleted (any reason)

Obs complete

No. of Rx clock offsets : 0

Total Rx clock drift

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m>

85-90

80 -85

75-80

70-75

132 0 0.000000

258 0 0.000000

779 0 0.000000

1229 0 0.000000

: 21029

50

: 0.000000 ms

5=%

0

0

1|m

1077 29.87 6774438 676 676 676 676
93840.86 8284562 827 827 827 827
904 40.76 78846.03 659 659 659 659
11852327 9432797 856 856 856 856

8354548 826 826 826 826

0

0 676 676
0 827 827
0 659 659

0 856 856

0 826 826

0

15=%

0

0
0
0

0
0



65-70 1477 0 0.000000
60-65 1370 0 0.000000
55-60 1327 0 0.000000
50-55 1325 0 0.000000
45-50 1617 0 0.000000
40-45 1725 0 0.000000
35-40 1600 0 0.000000
30-35 1752 3 0.000000
25-30 1643 4 0.000000
20-25 1465 3 0.000000
15-20 1601 3 0.000000
10-15 1706 17 0.000000 =
5-10 28 1 0.000000 =======
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 694 8 30080334483 5 3 5 4 7 7
G03 584 0 50200.133861 0 0 O 0 1 1
G04 831 1 28810440287 0 1 1 1 1 2
G06 618 1 5282 0.118092 0 0 O 0 1 1
G07 723 0 47350147780 0 0 O 0 0 O
G08 782 0 46130156418 0 0 O 0 0 O
G09 607 0 52320126139 0 0 O 0 1 1
G10 808 1 31480746497 0 2 2 0 1 1

G11 605 1 50910114686 0 0 O 0 1 1



G12 774 0 47.06 0.160740
G13 811 1 4450 0.174734
G14 542 0 34.09 0.575028
G15 568 0 48.39 0.130287
G16 765 0 34.35 0.272877
G17 539 0 32.97 0.250454
G18 632 0 39.83 0.233561
G19 572 0 49.21 0.129277
G20 732 0 48.80 0.179049
G21 767 0 48.23 0.169673
G22 682 0 44.81 0.160371
G23 783 0 46.46 0.160711
G24 666 0 43.87 0.497121
G25 708 0 46.56 0.197704
G26 728 1 37.47 0.268276
G27 679 1 52.02 0.277246
G28 676 0 44.55 0.158916
G29 827 0 45.70 0.175567
G30 659 0 51.15 0.162576
G31 856 0 29.03 0.236490

G32 826 0 45.95 0.169111

mean MP1 rms 0 0.237417 m
total mean elevation : 43.24 degrees
#MP1 obs>10  : 21029
#9cMP1 slips<25 : 27
#RvrL1slips<25: 41

#RvrlL2slips<25 : 43



#qcMP1 slips>25: 5
#RvrL1slips>25: 21

#RvrL2slips>25 : 23

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=% 2|m
85-90 132 0 0.092446 ||

80-85 258 0 0.087767 ||

75-80 779 0 0.087465 ||

70-75 1229 0 0.089638 ||

65-70 1477 0 0.090000 ||

60-65 1370 0 0.098349 ||

55-60 1327 0 0.091782 ||

50-55 1325 0 0.104180 ||

45-50 1617 0 0.113229 ||

40-45 1725 0 0.133678 |||

35-40 1600 0 0.145652 |||

30-35 1752 3 0.265053 |||||

25-30 1643 2 0.375291 |||||[II

20-25 1465 3 0.244297 |||||

15-20 1601 3 0.335939 |||||I|

10-15 1706 21 0.732947 #|||II/III
5-10 28 1 0.998002 e |I1111111]1
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1 rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29

G30

694
584
831
618
723
782
607
808
605
774
811
542
568
765
539
632
572
732
767
682
783
666
708
728
679
676
827

659

30.08 0.638082
50.20 0.137759
28.81 0.268533
52.82 0.120538
47.35 0.164123
46.13 0.151946
52.32 0.140213
31.48 0.828242
50.91 0.139684
47.06 0.227656
4450 0.307646
34.09 0.248914
48.39 0.134787
34.35 0.432976
32.97 0.228050
39.83 0.348998
49.21 0.113575
48.80 0.153064
48.23 0.202591
44.81 0.181903
46.46 0.168622
43.87 0.635523
46.56 0.333465
37.47 0.378563
52.02 0.221415
4455 0.275212
45.70 0.538221

51.15 0.638030



G31 856 0 29030591059 0 0 0 0 2

G32 826 0 45950257558 5 7 7 0 O

mean MP2 rms : 0.316032 m
total mean elevation : 43.24 degrees
#MP2 obs>10  : 21029
#qcMP2 slips<25 : 24
#RvrL1slips<25: 41
#RvrL2slips<25 . 43
#qcMP2 slips>25: 6
#RvrL1slips>25: 21

#RvrL2slips>25: 23

elev (deg) tot slps <MP2 rms, m> 5% 1m 15=%
85-90 132 0 0.077535 ||
80-85 258 0 0.092328 ||
75-80 779 0 0.095627 ||
70-75 1229 0 0.091578 ||
65-70 1477 0 0.091409 ||
60-65 1370 0 0.097983 ||
55-60 1327 0 0.107895 ||
50-55 1325 0 0.111099 ||
45-50 1617 0 0.111624 ||
40-45 1725 0 0.122213 ||
35-40 1600 0 0.199200 [|||
30-35 1752 3 0.492560 |||IIII
25-30 1643 3 0.559805 |||l

20-25 1465 3 0.269969 |||||

2\m



15-20

1601

3 0.389672 |(I[/II

10-15 1706 18 0.937028 ##|||[[IIIIII

5-10
0-5

<0

28

10.858848 i |||]]]]1]

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 - 85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35- 40
30-35
25-30
20-25
15- 20
10- 15
5-10
0-5

<0

132.:0.803  8.894 ##AIIIIIINTHNTHHTII

258 0.560  8.965 ##[[[III [N

7790322 8.988 #[[[II NI

1229
1478
1372
1327
1325
1617
1726
1601
1752
1660
1473
1602

1713

0.258
0.234
0.243
0.247
0.396
0.542
0.385
0.222
0.672
0.843
0.508
0.537

0.558

8.992 # [N
8.994 AN
8.993 AN
8.993 AN
8.885 #(III N
8.521 ## [N
8121 ##A ([N

8.004 #[[[NIHHTHmrm
7761 AN

7271 I
6.910 ## I
6.459 #AIIIINNNTHT
5.893 #AIIINNNMMHH

35 1145 5.429 AN

0 0.000 0.000

0 0.000 0.000

100



S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0|5

85-90
80-85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20
10-15
5-10
0-5

<0

132.0.873  8.697 AN

258 0.698  8.709 (Il

779 -0.585  8.534 ##[[[ NI

1229
1478
1372
1327
1325
1617
1726
1601
1752
1653
1466
1602

1712

0.550
0.497
0.395
0.234
0.442
0.520
0.533
0.613
0.941
0.924
0.730
0.674

0.775

8.424 ##|[INNINHNHm
8.272 ## ([N
SRRV T
7.987 #|[NHHHrim

781N
7.382 ## I

7104 #A [T
6.629 #|[IIIINHH
5.901 s
5.203 I
A4.837 AT
4.376 #H[IIH1NT
3.853 ##lII1NI1

35 1117 3.400 #1111

0 0.000 0.000

0 0.000 0.000

110
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QC of RINEX file(s) : lemn1270.090

input RnxNAV file(s) : lemn1270.09n

4-character ID :LEMN
Receiver type : LEICA GRX1200GGPRO (# = 351610) (fw = 5.00/3.013)

Antenna type : LEIAT504GG

Time of start of window : 2009 May 7 00:00:00.000
Time of end of window : 2009 May 7 23:59:30.000
Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4434464.7882 2084894.1346 4069315.1568 (m)
antenna WGS 84 (geo) : N 39 deg 53' 50.00" E 25 deg 10'51.19"
antenna WGS 84 (geo) : 39.897221deg 25.180886 deg
WGS 84 height : 121.9107 m
|gc - header| position : 32.9162 m
Observation interval : 30.0000 seconds
Total satellites w/ obs : 34
NAVSTAR GPS SVsw/o OBS: 1 5
NAVSTAR GPS SVs w/o NAV :
GLONASS SVsw/oOBS: 1 2 4 5 6 7 8 910 12 13 14
15 16 17 18 21 22 23 24
GLONASS SVs w/o NAV: 3 11 19 20
Rx tracking capability : 26 SVs
Poss. # of obs epochs : 2880

Epochs w/ observations : 2880



Epochs repeated ;0 (0.00%)
Possible obs > 0.0 deg: 30449
Possible obs > 10.0 deg: 23812
Complete obs > 10.0 deg: 23776

Deleted obs > 10.0 deg: 2

Masked obs < 10.0 deg: 1732
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.206785 m
Moving average MP2  :0.300694 m
Points in MP moving avg : 50
Mean S1 82 : 8.19 (sd=0.86 n=23778) 6.17 (sd=1.31 n=23776)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 10714 ffffff
Report gap >than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
othermsec mp events :0(:2) {expect~=1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 1
|OD or MP slips < 10.0%; 0
|IOD or MP slips> 10.0: 1

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM09 5 700:0009 5 723:5924.00 30 23812 23776 100 0.21 0.30 23776



Processing parameters are:

Receiver tracking capability ~ : 26 SVs
Maximum ionospheric rate (L1) ~ :400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise forL2  : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCII summary plot ~ : 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative . yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  : yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) Jyes



Observations start : 2009 May 7 00:00:00.000

Observations end

: 2009 May 7 23:59:30.000

Observation interval : 30.0000 second(s)

SV #+hor <ele> #+mask <ele> #reprt #compl

L1

L2 P1

G02 117322.73 923 27.54 921

G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24

1020 30.75
1174 22.59
928 37.06
853 41.63
903 40.74
891 38.21

1159 24.00
933 34.54
94040.25
925 39.57
1156 24.44
1083 28.24
1145 25.22
1162 23.67
1116 26.85
1077 28.88
92140.83

893 42.63

1012 32.46
904 40.97

1069 30.43

673 44.52
924 27.35
722 46.78
736 47.47
790 45.85
708 47.24
908 29.26
698 45.18
83144.87
81544.24
914 29.59
722 39.59
885 31.15
913 28.77
792 35.65
658 43.52
81045.75

779 48.14

696 45.62
791 46.11

680 44.79

672
923
721
736
790
707
906
697
831
815
912
714
883
910
789
657
810
779
696
791

680

921
672
923
721

736

790

707

906
697

831

815

912
714
883
910
789
657
808
779

696
791

680

921
672
923
721
736
790
707
906
697
831
815
912
714
883
910
789
657
810
779
696
791

680

921
672
923
721

736

790

707

906
697
831
815

912
714
883
910
789
657
808
779

696
791

680

0
0
0

0

0

0

0

0

0
0

921
672
923
21
736
790
707
906
697
831
815
912
714
883
910
789
657
808
779
696
[E)

680

P2 CA L2C

921
672
923
721
736
790
707
906
697
831
815
912
714
883
910
789
657
810
779
696
791

680



G25 9863528 72247.07 722 722

G26 110226.87 84133.64 838

G27 91041.85 79747.07 797

G28 1060 31.11

6914529 691

G29 94040.89 8314559 831

G30 89241.09 7764649 775

G31 118723.14 94827.72 946

G32 94540.85 8384544 838

R0O3* 0 0.00 0 0.00

R11* 0 0.00 0 0.00
R19* 0 0.00 0 0.00

R20* 0 0.00 0 0.00

0

GO1 11432559 893 31.35

G05 91840.53 805 45.51

* = SV with no NAV info

Obs below mask ( 10.00 deg) :

Obs above mask w/ no L1

Obs above mask w/ no L2

Obs above mask w/ no P1 | CA :
Obs above mask w/ no P2 | L2C :
Obs above mask w/ low L1 SIN :

Obs above mask w/ low L2 S/N :

Obs reported w/ code | phase : 23931

Obs deleted (any reason)

Obs complete

1 23776

0

0

838
797

691
831

775
946
838

0

0

0

153

0
2

155

722 722
838 838
797 797
691
831
775 775
946 946

838 838

0

831

0

0

0 722
0 838
0 797
0 691
0 831
0 775
0 946

0 838

0

722
838
797
691
831
775
946

838



No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=% 2m
85-90 139 0 0.000000
80-85 317 0 0.000000
75-80 731 0 0.000000
70-75 1214 0 0.000000
65-70 1469 0 0.000000
60-65 1290 0 0.000000
55-60 1299 0 0.000000
50-55 1517 0 0.000000
45-50 1496 0 0.000000
40-45 1735 0 0.000000
35-40 1597 0 0.000000
30-35 1780 0 0.000000
25-30 2073 0 0.000000
20-25 2265 0 0.000000
15-20 2391 0 0.000000
10-15 2436 1 0.000000
5-10 30 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29

G30

921
672
923
721
736
790
707
906
697
831
815
912
714
883
910
789
657
810
779
696
791
680
722
838
797
691
831

775

27.67 0.433897
44.69 0.151203
27.45 0.178517
46.94 0.150435
47.58 0.127532
45.85 0.147651
47.41 0.164071
29.38 0.272018
45.35 0.151446
4497 0.219125
44.33 0.145582
29.72 0.264594
40.03 0.168101
31.28 0.159811
28.92 0.290232
35.75 0.206839
43.69 0.149885
45.93 0.167036
48.17 0.178033
45.73 0.141618
46.21 0.141475
44.82 0.396160
47.07 0.128405
33.82 0.428682
47.17 0.155333
45.41 0.156060
45.62 0.148590

46.60 0.349727



G31 946 0 2782019823 0 1 1 0 0 O
G32 838 0 4553 01377% 0 1 1 0 0 O
R0O3* 30 5 0.00 0.000000 0 0 1 0 0 O
R11* 30 11 0.00 0.000000 0 0 2 0 0 0
R19* 30 6 0.00 0.000000 0 0 2 0 0 O
R20* 30 9 0.00 0.000000 0 0 1 0 O O

* = SV with no NAV info

mean MP1 rms : 0.206016 m
total mean elevation : 40.42 degrees
#MP1 obs>10  : 23865
#qcMP1 slips<25 : 1
#RvrL1slips<25: 34
#RvrL2slips<25 : 41

#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=% 2|m
85-90 139 0 0.069160 |
80-85 317 0 0.074264 |
75-80 731 0 0.070480 |
70-75 1214 0 0.072460 |
65-70 1469 0 0.081324 ||
60-65 1290 0 0.086993 ||
55-60 1299 0 0.094396 ||
50-55 1517 0 0.116118 ||

45-50 1496 0 0.111229 ||



40-45 1735 0 0.129210 |||
35-40 1597 0 0.156975 |||
30-35 1780 0 0.166238 |||
25-30 2073 0 0.224124 |||
20-25 2265 0 0.219116 |||
15-20 2391 0 0.268864 |||||
10-15 2436 1 0.511774 ||[/I1II]
5-10 30 0 0.502009 [[|IIlII
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25
G02 921 0 27670629944 0 2 2 0 0 O
G03 672 0 44690211869 0 1 1 0 0 O
G04 923 0 27450261966 O 1 1 0 0 O
G06 721 0 4694021381 0 1 1 0 0 O
GO7 736 0 4758 014779 0 1 1 0 0 O
G08 790 0 45850194768 0 0 O 0 O O
G09 707 0 4741020738 0 1 1 0 0 O
G10 906 0 29380668921 0 2 2 0 0 O
G11 697 0 45350235944 0 1 1 0 0 O
G12 831 0 44970359208 0 1 1 0 0 O
G13 815 0 44330190724 0 1 1 0 0 O
G14 912 0 2972032999 0 2 2 0 0 O
G15 714 0 40030287384 0 2 2 0 0 O

G16 883 0 31280549982 0 2 2 0 0 O



G17 910 0 28.92 0.614380
G18 789 0 35.75 0.229791
G19 657 0 43.69 0.192451
G20 810 2 45.93 0.248181
G21 779 0 48.17 0.231530
G22 696 0 45.73 0.163435
G23 791 0 46.21 0.179487
G24 680 0 44.82 0.436687
G25 722 0 47.07 0.181663
G26 838 0 33.82 0.397421
G27 797 0 4717 0.205493
G28 691 0 4541 0.174639
G29 831 0 45.62 0.179843
G30 775 0 46.60 0.380949
G31 946 0 27.82 0.266812

G32 838 0 45.53 0.189979

R0O3* 30 5 0.00 0.000000 0

R11* 30 11 0.00 0.000000
R19* 30 6 0.00 0.000000
R20* 30 9 0.00 0.000000

* = SV with no NAV info

mean MP2 rms : 0.299574 m
total mean elevation : 40.42 degrees
#MP2 obs>10  : 23865
#9cMP2 slips<25: 1
#RvrL1slips<25: 34

#RvrL2slips<25 : 41

0
0

0

0
0
0

0



#qcMP2 slips>25: 0

#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP2 rms, m> 5% 1m 15=%

85-90

139 0 0.094240 ||

80-85 317 0 0.093036 ||

75-80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30- 35
25-30
20- 25
15- 20

10-15

731
1214
1469
1290
1299
1517
1496
1735
1597
1780
2073
2265
2391

2436

0 0.098394 ||

0

0

0

1

0.104132 ||
0.099658 ||
0.103622 ||
0.115266 ||
0.116909 ||
0.137404 ||
0.161442 ||
0.174123 ||
0.203850 |||
0.285650 |||
0.293389 |||
0.379807 |/l

0.846449 [HIIHINIIL

5-10 30 0 0.724060 |[||IIIHNI

0-5

<0

0 0 0.000000

0 0 0.000000

SIN L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 05 110

85-90

1390.763  8.935 #H#A# [N

2|m



80 -85
75 - 80
70-75
65-70
60 - 65
55 - 60
50 - 55
45-50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

317 0.505

731 0.333

1214
1471
1291
1299
1517
1496
1736
1598
1780
2073
2266
2392

2458

0.261
0.235
0.250
0.250
0.261
0.362
0.521
0.368
0.232
0.292
0.518
0.451

0.525

8.972 ## M
8.988 #[|IIIHHHHHm
8.991 AN
8.994 # [N
8.993 #|[INHHHHrm
8.993 #|[INHHHHrmn
8.979 AN
8.909 # [N
8.641 ## NN
8101 AN
8.013 #[NIHHHmrm
7939 #|[NITHHrmm
7.599 ## I

7S AT
6742 #AINNNIHTH

5-10 33 1.197  6.001 #s#H##I NI

0-5

<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0[5

85-90
80 -85
75-80
70-75
65-70
60 - 65

55-60

139.0.690  7.957 #A# I

317..0.449  7.975 ## NI

731 0.311

1214

1471

1291

1299

0.378

0.506

0.541

0.506

7979 #NTHmmr

7.895 #A [N
7.680 ##| I

AT AT
7.308 #III I

10



50 - 55
45-50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

1517
1496
1736
1598
1780
2073
2266
2392

2456

0.382
0.489
0.518
0.527
0.614
0.583
0.643
0.630

0.585

7105 #A I
6.834 # I
6415 #A I[N
6.218 #|IININHHme
5.880 ##[[ I
5.400 ## ([N

S A NN
4.660 ##HIlIH1INTI

A4.347 AN

5-10 33 0.917  4.182 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : noa11270.090

input RnxNAV file(s) : noa11270.09n

4-character ID : NOA1 (# = 12620M001)
Receiver type : LEICA GRX1200PRO (# = 462590) (fw = 3.00/2.121)

Antenna type {LEIATS04  LEIS (# = 103326)

Time of start of window : 2009 May 7 00:00:00.000

Time of end of window : 2009 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4599648.2437 2034858.4659 3909908.0344 (m)
antenna WGS 84 (geo) : N 38 deg 02'49.51" E 23 deg 51' 51.58"
antenna WGS 84 (geo) : 38.047085deg 23.864328 deg

WGS 84 height : 563.0152 m

|gc - header| position : 38.1410 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVsw/o OBS: 1 5

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30256

Possible obs > 10.0 deg: 23853



Complete obs > 10.0 deg: 23833

Deleted obs > 10.0deg: 2

Masked obs < 10.0 deg: 1728
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.244256 m
Moving average MP2  :0.303417 m
Points in MP moving avg : 50
Mean S1 S2 : 7.97 (sd=1.08 n=23835) 6.60 (sd=1.67 n=23833)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 10714 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (:217) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips < 10.0deg* : 70
|IOD slips > 10.0deg : 27
|OD or MP slips < 10.0*: 88
|OD or MP slips > 10.0: 33

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM09 5 700:0009 5 723:59 24.00 30 23853 23833 100 0.24 0.30 722

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2009 May 7 00:00:00.000
Observations end :2009 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27

118022.39 9272716 927 927 927 927

989 32.17
1178 22.46
861 40.80
855 41.44
91240.27
84040.92
1158 24.01
830 39.81

956 39.56
938 38.92
1161 24.01
1066 28.91
1140 25.36
1170 23.24
1119 26.46
1056 29.70
936 40.20

899 42.36

1001 32.52
913 40.51

1054 30.22
961 35.90

1094 27.14

927 41.26

684 45.05
923 27.29
7334710
736 47.33
797 45.36
720 46.92
898 29.51
710 45.71

846 44.05
826 43.53
914 29.15
657 43.52
866 31.77
91528.33
791 35.24
667 44.11
824 44.99

782 47.95

695 45.39
798 45.63

677 44.53
721 46.87

818 34.57

81246.39

684
923
733
736
797
720
896
710
846
826
908
657
866
915
790
665
824

781

695
798

675
721

817

812

684
923
733
736
797
720
896
710
846
826
908
657
866
915
790
665
824

781

695
798

674
721

817

812

684
923
733
736
797
720
896
710
846
826
908
657
866
915
790
665
824
781
695
798
675
721
817

812

684
923
733
736
797
720
896
710
846
826
908
657
866
915
790
665
824

781

695
798

674
721

817

812

0 927 927

0

684
923
733
736
797
720
896
710
846
826
908
657
866
915
790
665
824
781
695
798
674
21
817

812

684
923
733
736
797
720
896
710
846
826
908
657
866
915
790
665
824
781
695
798
675
721
817

812

P2 CA L2C

0
0
0



G28 1054 30.92 68945.00 687 686 687 686 0 686 687
G29 9534025 8424489 842 842 842 842 (0 842 842
G30 90840.52 79045.83 790 790 790 790 0 790 790
G31 11902293 94627.57 945 945 945 945 0 945 945
G32 9574027 8494475 849 849 849 849 0 849 849
GO1 11452517 8933086 O 0 O O O O O

G05 9353984 8214468 0 0 0O 0 O 0 O

Obs below mask ( 10.00 deg) : 2625
Obs above mask w/ no L1 0
Obs above maskw/nol2 : 2

Obs above maskw/noP1|CA : 0

N

Obs above mask w/ no P2 | L2C :
Obs above mask w/low L1 S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 26460
Obs deleted (any reason) : 2627

Obs complete . 23833

No. of Rx clock offsets : 0
Total Rx clock drift  : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=% 2|m
85-90 146 0 0.000000
80-85 233 0 0.000000

75-80 756 0 0.000000

0
0
0

0
0



70-75 1055 0 0.000000
65-70 1562 0 0.000000
60-65 1411 0 0.000000
55-60 1302 0 0.000000
50-55 1480 0 0.000000
45-50 1531 0 0.000000
40-45 1798 0 0.000000
35-40 1624 0 0.000000
30-35 1711 0 0.000000
25-30 2169 0 0.000000
20-25 2231 0 0.000000
15-20 2331 3 0.000000
10-15 2484 24 0.000000 =

5-10 2564 67 0.000000 =====

0-5 31 3 0.000000 ==

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
G02 927 0 27160240461 2 4 4 0 0 O

G03 684 0 45050159106 1 1 1 0 0 O

G04 923 0 27290236830 1 1 1 0 0 O

G06 733 0 47100200916 2 3 3 0 0 O

G07 736 0 47330153666 0 0 O 0 0 O

G08 797 0 45360199809 1 1 1 0 0 O

G09 720 0 46920148636 0 0 O 0 0 O

G10 8% 0 29630293766 1 1 1 0 0 O



G11 710 0 45.71 0.162071
G12 846 0 44.14 0.155810
G13 826 0 43.53 0.154116
G14 908 0 29.27 0.735797
G15 657 0 43.52 0.434708
G16 866 0 31.86 0.252635
G17 915 0 28.33 0.243892
G18 790 0 35.37 0.389688
G19 665 0 44.21 0.266406
G20 824 0 44.99 0.153741
G21 781 0 48.03 0.200220
G22 695 0 4539 0.211439
G23 798 0 45.63 0.165946
G24 675 1 4473 0.218256
G25 721 0 46.87 0.193809
G26 817 0 34.60 0.265225
G27 812 0 46.39 0.157986
G28 687 1 4516 0.377454
G29 842 0 44.93 0.319164
G30 790 0 45.89 0.187233
G31 945 0 27.64 0.235436

G32 849 0 44.75 0.157896

mean MP1 rms : 0.244258 m
total mean elevation : 40.30 degrees
#MP1 obs>10  : 23833
#9cMP1 slips<25 : 30

#RvrL1slips<25 : 43



#RvrL2slips<25 : 43
#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m  15=%
85-90 146 0 0.108360 ||

80-85 233 0 0.090927 ||

75-80 756 0 0.101370 ||

70-75 1055 0 0.109881 ||

65-70 1562 0 0.115943 ||

60-65 1411 0 0.113401 ||

55-60 1302 0 0.114845 ||

50-55 1480 0 0.129564 |||

45-50 1531 0 0.132706 |||

40-45 1798 0 0.134255 |||

35-40 1624 0 0.131172 |||

30-35 1711 0 0.169422 |||

25-30 2169 0 0.206820 ||||

20-25 2231 0 0.296970 |||Il|

15-20 2331 3 0.337173 |||l

10-15 2484 27 0.637402 ##|I//III|

5-10 2564 77 0.860705 #at||||I]111]|

0- 5 31 3 0.878423 #HHHHHHHHHHHHHHHHH=

<0 0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2rx

2|m



SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 927 0 2716 0296573 2 4 4 0 0 O
G03 684 0 45050230192 1 1 1 0 0 O
G04 923 0 27290254562 1 1 1 0 0 O
G06 733 0 47100245431 2 3 3 0 0 O
G07 736 0 47330174068 0 0 O O 0 O
G08 797 0 45360195928 1 1 1 0 0 O
G09 720 0 46920162210 0 0 0 O 0 O
G10 896 0 29630269459 1 1 1 0 0 O
G11 710 0 45710163980 0 0 0O O 0 O
G12 846 0 4414018808 0 0 O O O O
G13 826 0 435301899%63 0 0 O O 0 O
G14 908 0 2927 0.892017 5 10 10 0 0 O
G15 657 0 43520744059 0 1 1 0 0 O
G16 866 0 31860581262 3 3 3 0 0 O
G17 915 0 28330238035 2 2 2 0 0 O
G18 790 0 3537083389 2 5 5 0 0 O
G19 665 0 44210373904 1 2 2 0 0 O
G20 824 0 44990181366 0 0 0O O 0 O
G21 781 0 48030174722 1 1 1 0 0 O
G22 69 045390211212 0 0 O O O O
G23 798 0 45630202880 0 O O O O O
G24 675 1 44730182774 0 1 0 0 0 O
G25 721 0 4687 023483 0 0 0 O 0 O
G26 817 0 3460 024934 3 3 3 0 0 O
G27 812 0 46390192030 0 0 O O 0 O
G28 687 1 4516 0574700 2 1 2 0 0 O

G29 842 0 44930225317 O 0O O O O O



G30 790 0 45890202063 0 1 1 0 O
G31 945 0 2764 0257454 1 1 1 0 O

G32 849 0 44750174431 1 1 1 0 O

mean MP2 rms : 0.303425 m
total mean elevation : 40.30 degrees
#MP2 obs>10  : 23833
#qcMP2 slips<25 : 29
#RvrL1slips<25 : 43
#RvrL2slips<25 : 43
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP2 rms, m> 5% 1m  15=%
85-90 146 0 0.127211 |||
80-85 233 0 0.114923 ||
75-80 756 0 0.111967 ||
70-75 1055 0 0.114327 ||
65-70 1562 0 0.114131 ||
60-65 1411 0 0.117560 ||
55-60 1302 0 0.123183 ||
50-55 1480 0 0.129748 |||
45-50 1531 0 0.133158 |||
40-45 1798 0 0.148203 |||
35-40 1624 0 0.147323 |||
30-35 1711 0 0.192481 ||||

25-30 2169 0 0.218516 ||||

2|m



20-25 2231

15-20 2331

0 0.432287 ||IIIIIf

3 0.425631 |III!If

10-15 2484 26 0.893852 #|||||I//II1II|

5-10 2564 75 1.402080 ##H#HH||IIIININNININI

0-5 31

<0

3 1101191 tHHtHHHHHHHHHHHHHH ||

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25

15-20

146 0.764  8.904 I[NNI

233 0.590  8.961 ##[[[III [T

756 0.327 - 8.988 #[[[IIINIHTHHHH

1055
1563
1413
1302
1480
1531
1799
1625
1711
2169
2232

2332

0.277
0.228
0.239
0.249
0.246
0.406
0.519
0.213
0.202
0.474
0.407

0.505

10-15 2488 0.520

8.991 AN
8.994 AN
8.994 AN
8.993 # I/
8.988 #[[IIINHHHrmi
8.864 ##|[ I
8.354 ##| I
8.001 #[II

7.992 #[IIN

7.726 #AIITmrmr
7.068 #AIIIINTNHH

6.639 ##|[IIIINHTH
6.033 ## I[N

5-10 2592 0.606 5.493 AN

0-5 33 1.011

<0

5.001 #HAA NI

0 0.000 0.000

110



S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05

85-90
80-85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

146 0.775  8.884 ### (I[NNI

233 0.653  8.867 (Il

7560.478  8.843 ##[[IIIIIINNTHTHNITIAN

1055
1563
1413
1302
1480
1531
1799
1625
1711
2169
2232
2332

2486

0.509
0.533
0.456
0.288
0.256
0.524
0.492
0.539
0.550
0.600
0.622
0.625

0.747

5-10 2583 0.921

8.743 ## NN
8.390 ## [N
8.195 ##| NI
8.028 # [N
7972 #|THTrm

7610 ## NI
7.280 ## I

6710 #A NI
6271 #AIINImme
5.659 #IIINHTHHII
5.160 ##| [N
A.S74#R NI
4.035 #HAIIINNN

3.581 ### I

0-5 33 1.088 3.061 ###H|llll

<0

0 0.000 0.000

100



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : nvrk1270.090

input RnxNAV file(s) : nvrk1270.09n

4-character ID :NVRK
Receiver type : LEICA GRX1200GGPRO (# = 351602) (fw = 5.62/3.014)

Antenna type : LEIAX1202GG

Time of start of window : 2009 May 7 00:00:00.000
Time of end of window : 2009 May 7 23:59:30.000
Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4386260.7399 1940980.5911 4190915.6449 (m)
antenna WGS 84 (geo) : N 41deg 20' 8.66" E 23 deg 52' 12.17"
antenna WGS 84 (geo) : 41.335739deg 23.870048 deg
WGS 84 height : 642.0280 m
|gc - header| position : 33.0218 m
Observation interval : 30.0000 seconds
Total satellites w/ obs : 35
NAVSTAR GPS SVsw/o OBS: 1 5
NAVSTAR GPS SVs w/o NAV :
GLONASS SVsw/0OBS: 1 2 4 5 6 7 8 10 12 13 14 15
16 17 18 21 22 23 24
GLONASS SVsw/oNAV: 3 9 11 19 20
Rx tracking capability : 26 SVs
Poss. # of obs epochs : 2880

Epochs w/ observations : 2880



Epochs repeated ;0 (0.00%)
Possible obs > 0.0 deg: 30594
Possible obs > 10.0 deg: 23703
Complete obs > 10.0 deg: 23611

Deletedobs > 10.0deg: 5

Masked obs < 10.0 deg: 886
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.256059 m
Moving average MP2  :0.320222 m
Points in MP moving avg : 50
Mean S1 82 : 8.16 (sd=0.93 n=23616) 6.19 (sd=1.40 n=23611)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 10714 ffffff
Report gap >than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (:24) {expect ~=1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 9
|OD or MP slips < 10.0*; 0
|IOD or MP slips> 10.0: 11

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM09 5 700:0009 5 723:5924.00 30 23703 23611100 0.26 0.32 2146



Processing parameters are:

Receiver tracking capability ~ : 26 SVs
Maximum ionospheric rate (L1) ~ :400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise forL2  : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCII summary plot ~ : 72

Data indicators on summary plot : yes

Do ionospheric observable . yes

Do ionospheric derivative . yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  : yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips ;yes

Do plot file(s) Jyes



Observations start : 2009 May 7 00:00:00.000

Observations end

: 2009 May 7 23:59:30.000

Observation interval : 30.0000 second(s)

SV #+hor <ele> #+mask <ele> #reprt #compl

L1

L2 P1

G02 117022.82 926 27.52 921

G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23

G24

1022 30.92
1168 22.87
950 36.41
951 36.94
890 41.23
919 37.16
11564 24.34
940 34.45
93040.69
91240.14
1158 24.46
1083 28.55
1143 25.57
1163 23.68
1127 26.40
1077 29.18
91241.23
88142.72
1038 31.26
89141.44

1077 29.65

674 44.77
923 27.63
722 47.00
72547.54
778 46.45
708 47.34
904 29.69
698 45.39
820 45.46
803 44.91
920 29.49
726 39.86
882 31.64
919 28.64
820 34.30
660 43.87
801 46.25
767 48.33
686 45.18
779 46.68

670 44.34

673
922
722
725
778
707
903
698
820
803
914
706
880
913
818
659
801
767
675
779

663

920
673
921
722
725
778
707
903
698
820
803
914
706
880
913
818
659
799
767
675
779

663

921
673
922
722
725
778
707

903
698
820
803

914
706
880
913
818
659
801

767

675
779

663

920
673
921
722
725
778
707
903
698
820
803
914
706
880
913
818
659
799
767
675
779

663

0
0
0

0

0

0

0

0

0
0

920
673
921
722
725
778
707
903
698
820
803
914
706
880
913
818
659
799
767
675
779

663

P2 CA L2C

921
673
922
722
725
778
707

903
698
820
803

914
706
880
913
818
659
801

767

675
779

663



G25
G26
G27
G28
G29
G30
G31
G32
RO3*
R09*
R11*
R19*
R20*

G05

1023 33.65 71246.84 706
1098 27.25 840 34.05 837
90642.12 7944736 794
1080 30.27 68144.87 672
92941.33 8204617 820
88641.37 77246.74 772
1184 2341 94728.02 945
93241.39 82646.06 823
0000 0000 0 O
0000 0000 O O
0000 0000 O O
0000 0000 O O
0000 0000 0 O

9114083 7994586 O

* = SV with no NAV info

Obs below mask ( 10.00 deg) :

Obs above mask w/ no L1 0

Obs above maskw/nolL2 : 5

Obs above mask w/ no P1 | CA :

Obs above mask w/ no P2 | L2C :

Obs above mask w/ low L1 S/N :

Obs above mask w/ low L2 S/N :

705
837
794
672
820
772
945
823

0

0

180

Obs reported w/ code | phase : 23796

Obs deleted (any reason) : 185

Obs complete : 23611

706 705
837 837
794 794
672 672
820 820
772 772
945 945

823 823

0 0 O

0 705 706
0 837 837
0 794 7%
0 672 672
0 820 820
0 772 772
0 945 945
0 823 823

0 0

0



No. of Rx clock offsets : 0
Total Rx clock drift  : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=% 2m
85-90 118 0 0.000000
80-85 343 0 0.000000
75-80 752 0 0.000000
70-75 1411 0 0.000000
65-70 1289 0 0.000000
60-65 1320 0 0.000000
55-60 1240 0 0.000000
50-55 1445 0 0.000000
45-50 1491 0 0.000000
40-45 1764 0 0.000000
35-40 1578 0 0.000000
30-35 1746 0 0.000000
25-30 2184 0 0.000000
20-25 2169 0 0.000000
15-20 2348 0 0.000000
10-15 2385 9 0.000000
5-10 26 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29

G30

921
673
922
722
725
778
707
903
698
820
803
914
706
880
913
818
659
801
767
675
779
663
706
837
794
672
820

772

27.72 0.284231
44.94 0.258223
27.75 0.291722
47.11 0.245575
47.65 0.191416
46.56 0.204302
47.51 0.234456
29.79 0.298265
45.50 0.317210
45.55 0.163335
45.01 0.178926
29.70 0.302549
40.82 0.255458
31.77 0.359389
28.85 0.285099
34.36 0.326702
44.05 0.221133
46.34 0.214225
48.37 0.204817
45.85 0.191074
46.78 0.170622
44.73 0.204458
47.31 0.245031
34.23 0.331359
47.46 0.194391
45.44 0.196962
46.20 0.207737

46.80 0.487673



G31 945 0 28120274160 1 1 2 0 0 O
G32 823 0 46280264610 0 2 3 0 0 O
R0O3* 30 0 0.00 0.000000 0 0 0O O O O
R09* 30 30 0.00 0.000000 0 0 O 0 0 O
R11* 30 0 0.00 0.000000 0 0 0O O O O
R19* 30 0 0.00 0.000000 0 0 0 O O O
R20* 30 0 0.00 0.000000 0 O O O O O

* = SV with no NAV info

mean MP1 rms : 0.254760 m
total mean elevation : 40.63 degrees
#MP1 obs>10  : 23731

#qc MP1 slips<25 : 12
#RvrL1slips<25 : 40
#RvrL2slips<25 : 51

#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP1 rms,m>  5=% 1jm 15=%  2|m
85-90 118 0 0.083851 ||
80-85 343 0 0.072660 |
75-80 752 0 0.080446 ||
70-75 1411 0 0.083673 ||
65-70 1289 0 0.100548 ||
60-65 1320 0 0.097365 ||
55-60 1240 0 0.104756 ||

50-55 1445 0 0.106569 ||



45-50 1491 0 0.128025 |||
40-45 1764 0 0.142763 |||
35-40 1578 0 0.163612 ||
30-35 1746 0 0.197947 |||
25-30 2184 0 0.250175 |||
20-25 2169 0 0.372397 |||l
15-20 2348 0 0.395178 ||I|ll
10-15 2385 12 0.506139 #||/|llI
5-10 26 0 0.452801 [l
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25
G02 921 1 27720370250 1 3 3 0 0 O
G03 673 0 44940234229 0 1 1 0 0 O
G04 922 1 27750460608 1 2 3 0 0 O
G06 722 0 47110255901 0 1 1 0 0 O
G07 725 0 47650179410 0 1 1 0 0 O
G08 778 0 4656 0209593 1 2 2 0 0 O
G09 707 0 47510247213 0 1 1 0 0 O
G10 903 0 29790558398 0 2 2 0 0 O
G11 698 0 4550 0285813 0 1 1 0 0 O
G12 820 0 45550208194 0 1 1 0 0 O
G13 803 0 4501020985 0 1 1 0 0 O
G14 914 0 2970 0365014 1 4 4 0 0 O

G15 706 0 40820283483 0 2 2 0 0 O



G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29
G30
G31
G32
RO3*
R09*
R11*
R19*

R20*

880
913
818
659
801
767
675
779
663
706
837
794
672
820
772
945
823

30

30

30

30

30

0
30
0
0

0

31.77 0.741092
28.85 0.362191
34.36 0.392147
44.05 0.259106
46.34 0.189383
48.37 0.240324
45.85 0.223054
46.78 0.242028
44.73 0.183167
47.31 0.217977
34.23 0.546633
47.46 0.242049
45.44 0.177225
46.20 0.221815
46.80 0.427130
28.12 0.395363
46.28 0.401416
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000

0.00 0.000000

* = SV with no NAV info

mean MP2 rms

0 0.318594 m

0
0
0
0

0

total mean elevation : 40.63 degrees

#MP2 obs > 10

: 23731

#9cMP2 slips<25 : 12

0
0
0
0

0



#RvrL1slips<25: 40
#RvrL2slips<25 : 51
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP2 rms, m> 5% 1m 15=%
85-90 118 0 0.084172 ||

80-85 343 0 0.082018 ||

75-80 752 0 0.082516 ||

70-75 1411 0 0.093712 ||

65-70 1289 0 0.112818 ||

60-65 1320 0 0.113347 ||

55-60 1240 0 0.122693 ||

50-55 1445 0 0.134701 |||

45-50 1491 0 0.150251 |||

40-45 1764 0 0.162154 |||

35-40 1578 0 0.185352 [|||

30-35 1746 0 0.216856 ||||

25-30 2184 0 0.274899 |||l
20-25 2169 0 0.333313 ||
15-20 2348 0 0.457285 |||I|lII
10-15 2385 12 0.833069 #|IIIIIII
5-10 26 0 0.773682 ||/l
0-5 0 0 0.000000

<0 0 0 0.000000

S/IN L1 summary (per elevation bin):

2|m



elev (deg) tot SN1 sig

85-90
80-85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

118 0.833

343 0.486

752 0.328

1411
1290
1322
1240
1445
1491
1765
1579
1746
2184
2171
2348

2411

0.240
0.251
0.248
0.257
0.266
0.361
0.518
0.366
0.211
0.353
0.588
0.607

0.711

mean 0[5

8.915 w1

8.974 ## M
8.988 # ||
8.994 # [N
8.993 #|[INHHHHrmn
8.993 #[[INHHHHrmm
8.992 #[[IINMHHHrmm
8.979 #[IINNHHHHr
8.910 AN
8.649 # I
8.098 # [N

7.995 #|[IHTHrm

7.890 #|[NHTHHrm

7513 AN
7.069 #AIIIINTNHHm

6.568 [N

5-10 30 1.388 6.267 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05

85-90
80 - 85
75 - 80
70-75

65-70

1180.743 - 7.941 AN

3430432 7.977 #|IIIINMNMNIHTHI

752:0.305  7.981 #[[[NINITHIHIL

14110.345  7.913 #INMHIHII

1290 0.425 7.836 #|IIIINMIMIHIHII

100

100



60 - 65
55 - 60
50 - 55
45 -50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

1322
1240
1445
1491
1765
1579
1746
2184
2171
2348

2406

0.532
0.526
0.403
0.426
0.527
0.530
0.584
0.641
0.714
0.728

0.928

7.598 ## I
7.365 #A NN
7436 #A N
6911 AN
6.544 #A I[N
6.235 #|IIIINHHmre
5.842 ## NN
5.454 NN
4.993 AN
4.589 ### I
4.200 AN

5-10 28 0.994 3.893 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : pont1270.090

input RnxNAV file(s) : pont1270.09n

4-character ID - PONT
Receiver type : LEICA GRX1200PRO (# = 465460) (fw = 5.10/3.013)

Antenna type : LEIAX1202GG

Time of start of window : 2009 May 7 00:00:00.000

Time of end of window : 2009 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4671267.1796 1754462.2055 3959398.4156 (m)
antenna WGS 84 (geo) : N 38 deg 37' 8.55" E 20 deg 35' 7.70"
antenna WGS 84 (geo) : 38.619042 deg 20.585472 deg

WGS 84 height : 57.3789 m

|gc - header| position : 27.3321 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVsw/o OBS: 1 5

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30347

Possible obs > 10.0 deg: 23775



Complete obs > 10.0 deg: 20843

Deletedobs > 10.0deg: 3

Masked obs < 10.0 deg: 4661
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.236885 m
Moving average MP2  :0.322586 m
Points in MP moving avg : 50
Mean S1 S2 : 8.34 (sd=0.80 n=20846) 6.47 (sd=1.32 n=20843)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 10714 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
othermsec mp events :0(:0) {expect~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 0
|OD or MP slips < 10.0*; 0
|IOD or MP slips> 10.0: 0

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM09 5 700:0009 5 723:5924.00 30 23775 20843 88 0.24 0.32 20843

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1  : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative | yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2009 May 7 00:00:00.000
Observations end :2009 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26

G27

1182 22.25
950 34.40
1170 22.87
874 41.23
925 37.40
898 40.72
85140.79
1145 24.69
84140.55
954 39.66
928 39.31

1167 23.72
1046 30.22
1127 26.21
1175 22.96
1137 25.48
1037 31.03
937 40.23
88342.33
1040 30.44
899 40.92
1081 28.74
1012 33.23
1081 28.03

934 41.24

931 26.91
696 45.89
914 27.89
746 47.48
7204718
782 46.03
732 46.62
881 30.57
722 46.42
842 44.26
816 44.02
925 28.62
670 44.56
843 33.32
925 27.82
840 32.67
680 45.10
82545.02
766 48.05
679 44.39
783 46.25
662 43.37
704 46.28
788 36.52

82146.22

673 670 673 670

577
802
616
720
782
604
776
602
773
816
536
555
726
533
631
563
735
766
678
783
662
704
686
696

577
802
616
720
782
604
776
602
773
816
536
555
726
533
631
563
735
766
678
783
662
704
686
696

577
802
616
720
782
604
776
602
773
816
536
555
726
533
631
563
735
766
678
783
662
704
686
696

577
802
616
720
782
604
776
602
773
816
536
555
726
533
631
563
735
766
678
783
662
704
686

696

0 670 673

0
0

577
802
616
720
782
604
776
602
773
816
536
555
726
533
631
563
735
766
678
783
662
704
686
696

577
802
616
720
782
604
776
602
773
816
536
555
726
533
631
563
735
766
678
783
662
704
686
696

P2 CA L2C

0
0
0



G28 108129.39 6724398 672 672 672 672 0 672 672 0
G29 94340.58 8324532 832 832 832 832 0 832 832 0
G30 91540.36 7984556 682 682 682 682 0 682 682 0
G31 11852325 94028.02 828 828 828 828 0 828 828 O
G32 94940.53 8404514 837 837 837 837 0 837 837 0
GO1 11552467 9093000 0 0 O O O O O

G05 9363986 8234465 0 0 O 0 O 0 O

Obs below mask (10.00 deg) : 26
Obs above maskw/nolL1 : 0
Obs above maskw/noL2 : 3
Obs above maskw/noP1|CA : 0
Obs above maskw/noP2|L2C: 3
Obs above mask w/low L1S/N : 0

Obs above mask w/lowL2S/N : 0

Obs reported w/ code | phase : 20872
Obs deleted (any reason) : 29

Obs complete . 20843

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m  15=%  2|m
85-90 115 0 0.000000
80-85 307 0 0.000000

75-80 754 0 0.000000



70-75 1179 0 0.000000
65-70 1476 0 0.000000
60-65 1391 0 0.000000
55-60 1368 0 0.000000
50-55 1282 0 0.000000
45-50 1695 0 0.000000
40-45 1676 0 0.000000
35-40 1623 0 0.000000
30-35 1662 0 0.000000
25-30 1524 0 0.000000
20-25 1393 0 0.000000
15-20 1610 0 0.000000
10-15 1761 0 0.000000
5-10 23 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
G02 673 3 29700222722 0 1 O O 1 1

G03 577 0 51230192647 O 0 O O 1 1

G04 802 0 28990284412 0 1 1 0 1 1

G06 616 0 53320.160434 0 0 O 0 1 1

G07 720 0 4729017800 O 1 1 0 0 O

G08 782 0 46130184748 0 1 1 0 0 O

G09 604 0 52340123529 0 0 0 0 1 1

G10 776 0 3208 0442603 0 1 1 0 1 1



G11 602 0 51.76 0.174558
G12 773 0 46.87 0.328623
G13 816 0 44.12 0.167980
G14 536 0 33.45 0.210912
G15 555 0 49.71 0.237856
G16 726 0 35.54 0.601553
G17 533 0 32.32 0.212075
G18 631 0 39.22 0.308924
G19 563 0 50.36 0.227451
G20 735 0 48.46 0.175055
G21 766 0 48.07 0.180078
G22 678 0 44.44 0177407
G23 783 0 46.35 0.170230
G24 662 0 43.41 0.333723
G25 704 0 46.28 0.186065
G26 686 0 39.13 0.494481
G27 696 0 51.15 0.141771
G28 672 0 43.98 0.177198
G29 832 0 45.36 0.151954
G30 682 0 50.14 0.216374
G31 828 0 29.09 0.257664

G32 837 0 45.36 0.153777

mean MP1 rms : 0.236892 m
total mean elevation : 43.34 degrees
#MP1 obs>10  : 20843
#9cMP1 slips<25: 0

#RvrL1slips<25 : 17



#RvrL2slips<25 : 16
#qcMP1 slips>25: 0
#RvrL1slips>25: 15

#RvrL2slips>25: 15

elev (deg) totslps <MP1 rms,m>  5=% 1jm  15=%
85-90 115 0 0.110493 ||
80-85 307 0 0.126775 ||
75-80 754 0 0.136593 ||
70-75 1179 0 0.130677 |||
65-70 1476 0 0.132355 |||
60-65 1391 0 0.134060 ||
55-60 1368 0 0.159939 |||
50-55 1282 0 0.165133 |||
45-50 1695 0 0.164140 |||
40-45 1676 0 0.165821 |||
35-40 1623 0 0.200872 |||
30-35 1662 0 0.253945 |||
25-30 1524 0 0.246198 |||
20-25 1393 0 0.282652 |||||
15-20 1610 0 0.414797 |l
10-15 1761 0 0.545849 ||//lIlII
5-10 23 0 0.196934 |||
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2rx

2\m



SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 673 3 29700387727 0 1 0 O 1 1
G03 577 0 5123025015 0 0 O O 1 1
G04 802 0 28990423955 0 1 1 0 1 1
G06 616 0 53320245156 0 0 O O 1 1
G07 720 0 47290253010 0 1 1 0 0 O
G08 782 0 46130253317 0 1 1 0 0 O
G09 604 0 52340227597 0 0O O O 1 1
G10 776 0 3208 0385765 0 1 1 0 1 1
G11 602 0 5176 0238664 0 0 O O 1 1
G12 773 0 46.87 0350766 0 1 1 0 0 O
G13 816 0 44120239153 0 1 1 0 0 O
G14 536 0 33450246816 0 1 1 0 0 O
G15 555 0 497102703%6 0 0 O O 1 1
G16 726 0 3554 0668372 0 1 1 0 1 1
G17 533 0 32320264517 0 1 1 0 0 O
G18 631 0 39220391095 0 0 0O O 0 O
G19 563 0 5036 0276266 0 0 O O 1 1
G20 735 0 48460209445 0 0 O O 1 1
G21 766 0 4807 0295443 0 1 1 0 0 O
G22 678 0 44440251410 0 0 O O O O
G23 783 0 4635025799 0 1 1 0 0 O
G24 662 0 43410615411 0 1 1 0 0 O
G25 704 0 4628 0248612 0 0 0 O 0 O
G26 686 0 39130542819 0 1 1 0 1 1
G27 696 0 51150219407 0 0 O O 1 1
G28 672 0 4398023641 0 0 O O 0 O

G29 832 0 45360200393 0 1 1 0 0 O



G30 682 0 50.14 042%76 0 0 O 0 1
G31 828 0 29.09 0521808 0 1 1 0 1

G32 837 0 4536 0215766 0 1 1 0 O

mean MP2 rms :0.322594 m
total mean elevation : 43.34 degrees
#MP2 obs>10  : 20843
#qcMP2 slips<25: 0
#RvrL1slips<25 . 17
#RvrL2slips<25: 16
#qcMP2 slips>25: 0
#RvrL1slips>25: 15

#RvrL2slips>25 : 15

elev (deg) totslps <MP2 rms,m>  5=%  1jm  15=%
85-90 115 0 0.272615 |||||
80-85 307 0 0.200173 ||||
75-80 754 0 0.225971 [||||
70-75 1179 0 0.218928 ||||
65-70 1476 0 0.210029 |||
60-65 1391 0 0.220807 |||
55-60 1368 0 0.227286 |||||
50-55 1282 0 0.216019 |||
45-50 1695 0 0.232547 |||
40-45 1676 0 0.220639 |||
35-40 1623 0 0.224552 |||
30-35 1662 0 0.305717 ||||l|

25-30 1524 0 0.333916 |||||]|

2|m



20-25 1393 0 0.317232 |||l|

15-20 1610 0 0.415792 ||[||I|

10-15

1761

00.807160 [l{IHIIHHII

5-10 23 0 0.363320 |||l

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20
10-15
5-10
0-5

<0

1150.839  8.922 AN

307 0.514  8.971 ##[[IIIIINNTHTHTH0

7540328 8.988 #[[IIIINMHTHHHHIT

1179
1477
1392
1369
1282
1695
1678
1623
1671
1526
1396
1611

1771

0.262
0.234
0.241
0.245
0.266
0.304
0.509
0.437
0.417
0.347
0.521
0.521

0.545

8.992 #[[IINMHHTHrm
8.994 AN
8.994 AN
8.993 # I/
8.985 #|[INHHHrm
8.947 #|[NNTHHHrmm
8.683 ## [N
8.A78 NN
7.940 AN

7.955 #[IINHHHmm

7752 # I
7235 ## I

6.844 ##|IININMTMHHI

26 1.408  6.308 #1111

0 0.000 0.000

0 0.000 0.000

110



S/N L2 summary (per elevation bin):

elev (deg) tot SN2sig mean 05

85-90

1150.832  8.026 #A#([IIIININTHTHTII

80-85 307 0.457 7.974## NI

75-80 754 0.307  7.996 #IIIMHHHIHHI

70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

1179
1477
1392
1369
1282
1695
1678
1623
1671
1526
1393
1611

1771

0.298
0.342
0.482
0.526
0.451
0.414
0.528
0.522
0.757
0.665
0.618
0.640

0.668

7.963 #[[INNHHrm
715 #NTHrm
[REEE T
7381 ## I

787 ## I
7031 ##A [T

6.665 ##|[IIIINHTH
6.315 #AIIINNIIme
5.925 I
5.552 ##HIINNNTHHTII
SATA AN
4.690 ### ([N
4.293 AN

5-10 26 1.033  4.115 ##|1111111]1

0-5

<0

0 0.000 0.000

0 0.000 0.000

110



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : prkv1270.090

input RnxNAV file(s) : prkv1270.09n

4-character ID : PRKV
Receiver type : LEICA GRX1200PRO (# = 465459) (fw = 5.10/3.013)

Antenna type : LEIAX1202GG

Time of start of window : 2009 May 7 00:00:00.000

Time of end of window : 2009 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4435579.1143 2188859.4637 4013594.6953 (m)
antenna WGS 84 (geo) : N 39 deg 14'44.53" E 26 deg 15'55.13"
antenna WGS 84 (geo) : 39.245702 deg 26.265313 deg

WGS 84 height : 183.5650 m

|gc - header| position : 32.3104 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVsw/o OBS: 1 5

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30440

Possible obs > 10.0 deg: 23856



Complete obs > 10.0 deg: 23828

Deleted obs > 10.0 deg: 1

Masked obs < 10.0 deg: 1630
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.268164 m
Moving average MP2  :0.304817 m
Points in MP moving avg : 50
Mean S1 S2 :8.19 (sd=0.86 n=23829) 6.41 (sd=1.32 n=23828)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 10714 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
othermsecmpevents :0(:1) {expect~=1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 0
|OD or MP slips < 10.0*; 0
|IOD or MP slips> 10.0: 0

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM09 5 700:0009 5 723:5924.00 30 23856 23828 100 0.27 0.30 23828

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 172

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2009 May 7 00:00:00.000
Observations end :2009 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02 117222.77 9192767 918

G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26

G27

1025 30.36
1178 22.41
925 36.91

860 41.59
91140.43
889 38.16
1163 23.77
940 34.02
944 40.06
931 39.30
1154 24.51
1086 27.92
1149 24.93
1160 23.75
1108 27.24
1079 28.58
924 40.67

901 42.51

991 33.48

912 40.67

1045 31.09
954 36.77

1105 26.59

91041.74

670 44.26
928 27.12
719 46.62
743 47.36
798 45.44
706 47.20
911 28.97
696 44.93
83544.64
820 43.94
908 29.79
735 38.64
887 30.80
908 28.96
763 37.10
654 43.22
81145.64
786 48.00
702 45.96
799 45.72
686 45.16
729 47.20
844 33.25

796 47.00

669
926
718
743
798
706
910
696
835
820
907
729
886
905
759
654
811
786
702
799
686
729
842

795

918
669
926
718
743
798
706
910
696
835
820
907
729
886
905
759
653
811

786

702

799

686
729

842

795

918
669
926
718
743
798
706
910
696
835
820
907
729
886
905
759
654
811
786
702
799
686
729
842

795

918
669
926
718
743
798
706
910
696
835
820
907
729
886
905
759
653
811
786
702
799
686
729
842

795

0 918
0 669

0 926

0 718
0 743
0 798

0 706

0 910

0 696
0 835

0 820

0 907
0 729
0 886
0 905
0 759

0 653

0 81
0 786
0 702

0 799

0 686

0 729

0 842

0 79

P2 CA L2C

918
669
926
718

743

798

706

910
696

835

820

907
729
886
905
759
654
811
786
702
799

686
729

842

795



G28 104731.75 6974565 697 697 697 697 0 697 697 O
G29 9464064 8384524 838 838 838 838 0 838 838 0
G30 8934099 7764644 775 775 775 775 0 775 775 0
G31 118923.00 9492756 947 947 947 947 0 947 947 O
G32 9494069 8434517 843 843 843 843 0 843 843 0
GO1 9104097 7954618 0 0 0 0 O 0 O

G05 9224031 8084530 0 O O O O 0 O

Obs below mask ( 10.00 deg) : 33
Obs above maskw/nolL1 : 0
Obs above maskw/noL2 : 1
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 1
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 23862
Obs deleted (any reason) : 34

Obs complete . 23828

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 133 0 0.000000
80-85 347 0 0.000000

75-80 640 0 0.000000



70-75 1103 0 0.000000
65-70 1561 0 0.000000
60-65 1340 0 0.000000
55-60 1311 0 0.000000
50-55 1551 0 0.000000
45-50 1521 0 0.000000
40-45 1689 0 0.000000
35-40 1657 0 0.000000
30-35 1804 0 0.000000
25-30 1899 0 0.000000
20-25 2404 0 0.000000
15-20 2411 0 0.000000
10-15 2431 0 0.000000
5-10 28 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
G02 918 0 27.77 0404094 0 1 1 0 0 O

G03 669 0 44430175488 0 1 1 0 0 O

G04 926 0 27250309424 0 2 2 0 0 O

G06 718 0 46.78 0171700 0 1 1 0 0 O

GO7 743 0 47460217717 0 1 1 0 0 O

G08 798 0 45540268679 O 0 1 0 0 O

G09 706 0 47320169312 0 1 1 0 0 O

G10 910 0 2906 0301713 0 2 2 0 0 O



G11 696 0 45.04 0.181255
G12 835 0 44.74 0.214053
G13 820 0 43.94 0.221780
G14 907 0 29.82 0.241518
G15 729 0 38.99 0.200442
G16 886 0 30.91 0.311191
G17 905 0 29.11 0.258069
G18 759 0 37.35 0.300694
G19 654 1 43.39 0.174952
G20 811 0 45.64 0.189632
G21 786 0 48.03 0.260107
G22 702 0 46.08 0.235009
G23 799 0 45.82 0.256522
G24 686 0 45.19 0.395317
G25 729 0 47.31 0.209994
G26 842 0 33.40 0.570520
G27 795 0 47.15 0.184095
G28 697 0 45.65 0.266140
G29 838 0 45.27 0.544066
G30 775 0 46.54 0.183311
G31 947 0 27.66 0.286715

G32 843 0 4527 0.217748

mean MP1 rms : 0.268166 m
total mean elevation : 40.33 degrees
#MP1 obs>10  : 23828
#9cMP1 slips<25: 0

#RvrL1slips<25: 29



#RvrL2slips<25 : 30
#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP1 rms,m>  5=% 1jm 15=%
85-90 133 0 0.090087 ||

80-85 347 0 0.082695 ||

75-80 640 0 0.100477 ||

70-75 1103 0 0.099123 ||

65-70 1561 0 0.111188 ||

60-65 1340 0 0.106526 ||

55-60 1311 0 0.115622 ||

50-55 1551 0 0.126409 |||

45-50 1521 0 0.158394 |||

40-45 1689 0 0.156490 |||

35-40 1657 0 0.175575 |||
30-35 1804 0 0.222077 |||
25-30 1899 0 0.248611 |||
20-25 2404 0 0.313425 |||l
15-20 2411 0 0.381556 ||||||l|
10-15 2431 0 0.625476 |||III]
5-10 28 0 1.110709 [N
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2rx

2|m



SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 918 0 2777 0456200 0 1 1 0 0 O
G03 669 0 44430190267 0 1 1 0 0 O
G04 926 0 27250317459 0 2 2 0 0 O
G06 718 0 4678 0193116 0 1 1 0 0 O
G07 743 0 4746 0209779 0 1 1 0 0 O
G08 798 0 4554 0258821 0 0O 1 O O O
G09 706 0 4732 0210555 0 1 1 0 0 O
G10 910 0 29.06 0373016 1 2 2 0 0 O
G11 696 0 45040217124 0 1 1 0 0 O
G12 835 0 4474035176 0 1 1 0 0 O
G13 820 0 439402471129 0 0 O O 0 O
G14 907 0 29820273789 0 1 1 0 0 O
G15 729 0 38990245090 0 2 2 0 0 O
G16 886 0 30910338347 0 2 2 0 0 O
G17 905 0 29110521061 0 1 1 0 0 O
G18 759 0 37350467435 0 1 1 0 0 O
G19 654 1 43390192431 0 1 1 0 0 O
G20 811 0 4564 0240479 0 0 O O 0 O
G21 786 0 48030249594 0 0 0 O 0 O
G22 702 0 46.08 0241066 0 1 1 0 0 O
G23 799 0 45820197392 0 1 1 0 0 O
G24 686 0 45190514494 0 0 0 O 0 O
G25 729 0 473102257% 0 1 1 0 0 O
G26 842 0 3340029140 0 2 2 0 0 O
G27 795 0 47150202929 0 1 1 0 0 O
G28 697 0 45650325759 0 0 O O O O

G29 838 0 45270519495 0 1 1 0 0 O



G30 775 0 465402382068 0 1 1 0 O
G31 947 0 2766 0425343 0 1 1 0 O

G32 843 0 4527 0247477 0 1 1 0 O

mean MP2 rms : 0.304816 m
total mean elevation : 40.33 degrees
#MP2 obs>10  : 23828
#qcMP2 slips<25 : 1
#RvrL1slips<25: 29
#RvrL2slips<25 : 30
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1jm  15=%
85-90 133 0 0.097608 ||
80-85 347 0 0.119480 ||
75-80 640 0 0.117730 ||
70-75 1103 0 0.111760 ||
65-70 1561 0 0.116678 ||
60-65 1340 0 0.132522 |||
55-60 1311 0 0.134964 |||
50-55 1551 0 0.152283 |||
45-50 1521 0 0.169125 |||
40-45 1689 0 0.186920 |||
35-40 1657 0 0.223497 |||
30-35 1804 0 0.222708 ||||

25-30 1899 0 0.252509 |||||

2|m



20-25 2404 0 0.299589 |||l|

15-20 2411

10-15 2431

0 0.415093 |(I[/II

1-0.745389 I[N

5-10 28 0 1.044696 ([l
0-5 0 0 0.000000

<0 0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5 1|0
85-90 133 0.780  8.932 ###|[IIIIINNIMNIMIIHHII
80-85 347 0.483  8.974 ##[IlIIINIMMIHITHII
75-80 640 0.356  8.986 #|[|lIIINIMMIHIHHIIL
70-75 1103 0.271  8.992 #|[IIIMIMMIIHMHHII
65-70 1563 0.228  8.994 #|[|[IIIMNINIMIHHIII
60-65 1341 0.246  8.993 #|[IIIIMIMMIMIHHIIIL
55-60 1311 0.249  8.993 #ININMIMIIMHIHHIH
50-55 1551 0.229  8.994 #|[IlIIINIIMMIHIHHI
45-50 1521 0.293  8.960 #[[[IINIIITHTHH
40-45 1690 0.522  8.643 #AII[IIIIINIMINIHHII
35-40 1657 0.372 8.106 #lIIINIMNIHHIHII
30-35 1805 0.197  7.999 #IMNINIIMIIHHIHI
25-30 1899 0.226  7.978 #IINIIMIHIHII
20-25 2405 0.514  7.610 #IINMNINMNIII
15-20 2412 0.448 7. 118 #IINNINNINTIIN
10-15 2451 0.511  6.752 # I[NNI
5-10 33 1.251  6.424 |
0-5 0 0.000 0.000

<0 0 0.000 0.000



S/N L2 summary (per elevation bin):

elev (deg) tot SN2sig mean 05

85-90

133 0.844

80-85 347 0.486

75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

640 0.316

1103
1563
1341
1311
1551
1521
1690
1657
1805
1899
2405
2412

2450

0.241
0.245
0.366
0.528
0.488
0.432
0.476
0.531
0.566
0.579
0.620
0.669

0.717

.21 w### NN
8.029 ## ([N

7987 #NITHmr
7.993 #[NIHTHrm
7.975 #|HHrmm

7. 897 #[[INHHmm
7.620 ## [T

7282 ##[IINTHTHmnr
7160 ##A [N
e.814 # NN
6.445 #AIIIIIINTNTHI
A7 AN
5.660 I[NNI
5.268 ## Il
4.897 s
4518 AN

5-10 32 1.120 4.188 ##)|I/11111111

0-5

<0

0 0.000 0.000

0 0.000 0.000

110
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QC of RINEX file(s) : rls01270.090

input RnxNAV file(s) : rls01270.09n

4-character ID :RLSO
Receiver type : LEICA GRX1200 (# = 452163) (fw = 1.35/2.120)

Antenna type . LEIAX1202

Time of start of window : 2009 May 7 00:00:00.000

Time of end of window : 2009 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4679939.3959 1840180.3381 3910415.5126 (m)
antenna WGS 84 (geo) : N 38 deg 03'20.98" E 21 deg 27' 54.18"
antenna WGS 84 (geo) : 38.055828 deg 21.465051 deg

WGS 84 height : 146.4310 m

|gc - header| position : 32.1917 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVsw/o OBS: 1 5

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30276

Possible obs > 10.0 deg: 23830



Complete obs > 10.0 deg: 23009

Deleted obs > 10.0deg: 35

Masked obs < 10.0 deg: 1612
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.369641 m
Moving average MP2  :0.440780 m
Points in MP moving avg : 50
Mean S1 S2 : 7.34 (sd=1.05 n=23044) 5.98 (sd=1.32 n=23009)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 10714 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 43) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 20
|OD or MP slips < 10.0*; 0
IOD or MP slips > 10.0: 24

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM09 5 700:0009 5 723:5924.00 30 23830 23009 97 0.37 0.44 959

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable :yes

Do ionospheric derivative | yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2009 May 7 00:00:00.000
Observations end :2009 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26

G27

11852219 9302692 928 928 928 928

954 34.05
1174 22.69
8724114
845 41.26
904 40.51

85140.72
1149 24.46
83940.43
957 39.52
933 39.09
1166 23.73
1049 29.92
1130 25.96
1173 23.00
1131 25.74
1039 30.76
940 40.08

889 42.36

1027 31.06
906 40.68

1071 29.18
995 34.03

1084 27.78

93541.12

694 45.71

917 27.67
744 47.39
72547.28
788 45.74
731 46.60
885 30.26
719 46.34
848 43.95
82143.74
922 28.69
668 44.29
847 32.93
923 27.89
827 33.30
678 44.85
828 44.83

77148.08

684 44.71
78945.97

667 43.70
710 46.44

793 36.08

82146.13

634
913
653
725
788
646
862
648
848
821
914
618
816
919
654
629
828
771
684
789
666
708
760

770

629
912
653
725
788
643
862
644
848
821

914
618
814
919
644
629
828

771

684
789

666
708

756

767

634
913
653
725
788
646
862
648
848
821
914
618
816
919
654
629
828
771
684
789
666
708
760

770

629
912
653
725
788
643
862
644
848
821
914
618
814
919
644
629
828
771
684
789
666
708
756

767

0 928 928

0
0

629
912
653
725
788
643
862
644
848
821

914
618
814
919
644
629
828

771

684
789

666
708

756

767

634
913
653
725
788
646
862
648
848
821
914
618
816
919
654
629
828
771
684
789
666
708
760

770

P2 CA L2C

0
0
0



G28 107129.85 6784426 678 678 678 678 0 678 678 0
G29 94940.34 83745.06 837 837 837 837 0 837 837 0
G30 9164029 7984551 752 749 752 749 0 749 752 O
G31 118823.09 94127.85 939 939 939 939 0 939 939 0
G32 95440.33 84644.84 846 846 846 846 0 846 846 0

G05 93939.72 8264447 0 0 0 0 O 0 O

Obs below mask (10.00 deg) : 33
Obs above mask w/noL1 : 0
Obs above maskw/noL2 : 35
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 35
Obs above mask w/low L1S/N : 0

Obs above mask w/lowL2S/N : 0

Obs reported w/ code | phase : 23077
Obs deleted (any reason) : 68
Obs complete . 23009

No. of Rx clock offsets : 0
Total Rx clock drift  : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m  15=%  2|m
85-90 118 0 0.000000
80-85 291 0 0.000000
75-80 732 0 0.000000

70-75 1099 0 0.000000



65-70 1537 0 0.000000
60-65 1425 0 0.000000
55-60 1371 0 0.000000
50-55 1297 0 0.000000
45-50 1682 0 0.000000
40-45 1723 0 0.000000
35-40 1621 0 0.000000
30-35 1746 0 0.000000
25-30 2210 0 0.000000
20-25 2024 6 0.000000
15-20 2047 3 0.000000
10-15 2058 11 0.000000 =
5-10 31 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 928 0 27.04 0486130 0 17 17 0 0 O
G03 634 5 48940399284 0 2 3 0 0 O
G04 913 1 27850459495 0 4 4 0 0 O
G06 653 0 51.72 0210700 0 1 1 0 0 O
G07 725 0 47390293363 0 13 13 0 0 O
G08 788 0 4584 0267428 1 14 14 0 0 O
G09 646 3 5079023838 0 1 2 0 0 O
G10 82 0 30820462380 2 4 5 0 0 O

G11 648 4 49950244862 2 3 3 0 0 O



G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29
G30
G31

G32

848
821
914
618
816
919
654
629
828
771
684
789
666
708
760
770
678
837
752
939

846

0

10 39.27 0.392019

0

44.05 0.447519
43.74 0.280850
28.93 0.597989
46.83 0.531859
33.83 0.504255

28.05 0.431443

47.35 0.252617
44.93 0.251165
48.10 0.275659
44.71 0.330962
46.08 0.256413
43.79 0.538498
46.66 0.339534
37.31 0.447133
48.48 0.398492
4437 0.326552
45.10 0.376093
47.65 0.320713
27.94 0.352391

44.94 0.248650

15
13

21

mean MP1 rms : 0.369641 m
total mean elevation : 41.31 degrees
#MP1 obs>10  : 23009
#9cMP1 slips<25 : 21
#RvrL1slips<25 : 193

#RvrL2slips<25 : 210



#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP1 rms,m> 5% 1m 15=%  2|m
85-90 118 0 0.140942 ||

80-85 291 0 0.139082 ||

75-80 732 0 0.145339 ||

70-75 1099 0 0.166546 |||

65-70 1537 0 0.172800 ||

60-65 1425 0 0.176796 |||
55-60 1371 0 0.192128 |||
50-55 1297 0 0.204883 |||
45-50 1682 0 0.21759 |||
40-45 1723 0 0.239795 |||l
35-40 1621 0 0.242887 |||l
30-35 1746 0 0.289671 |||||
25-30 2210 0 0.348418 ||ll
20-25 2024 4 0.563690 |[[IIIIlI
15-20 2047 3 0.534961 ||/l
10-15 2058 14 0.774360 #||//llIIIII
5-10 31 0 1.097402 [N
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29

G30

928
634
913
653
725
788
646
862
648
848
821
914
618
816
919
654
629
828
771
684
789
666
708
760
770
678
837

752

27.04 0.423025
48.94 0.265222
27.85 0.432972
51.72 0.261802
47.39 0.342093
45.84 0.320508
50.79 0.277608
30.82 0.432488
49.95 0.288257
44.05 0.402987
43.74 0.339287
28.93 1.225085
46.83 0.806877
33.83 0.486354

28.05 0.361162

10 39.27 0.487446

47.35 0.362145
44.93 0.302298
48.10 0.343442
44.71 0.371888
46.08 0.332193
43.79 0.753532
46.66 0.365071
37.31 0.630736
48.48 0.691320
44.37 0.333126
45.10 0.435278

47.65 0.317274

17

13

14

15

13

17

13

14

15
13

26



G31 939 0 2794 0401189 0 21 21 0 O

G32 846 0 44940316238 0 1 1 0 O

mean MP2 rms : 0.440782 m
total mean elevation : 41.31 degrees
#MP2 obs>10  : 23009
#qcMP2 slips<25 : 22
#RvrL1slips<25: 193
#RvrL2slips<25 . 210
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1jm  15=%
85-90 118 0 0.182890 ||||
80-85 291 0 0.189607 ||||
75-80 732 0 0.215022 ||||
70-75 1099 0 0.234574 (|||l
65-70 1537 0 0.221736 ||||
60-65 1425 0 0.248227 |||||
55-60 1371 0 0.230877 |||
50-55 1297 0 0.224796 ||||
45-50 1682 0 0.224433 ||||
40-45 1723 0 0.267455 |||
35-40 1621 0 0.306646 |||/l
30-35 1746 0 0.321197 Il
25-30 2210 0 0.401418 |I[lIII

20-25 2024 6 0.699518 |||

2|m



15-20 2047 2 0.619919 ||[[|IIII[!I

10-15 2058 14 1.078949 #|[[lIIIINIIIN

5-10
0-5

<0

31

01.343978 I[NNI

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85- 90
80 - 85
75- 80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35- 40
30-35
25- 30
20- 25
15-20

10-15

118 0.896  8.246 #H### |l

2910673 8.285 ##(| I

732:0.584 8413 ([N

1099
1538
1426
1372
1297
1682
1724
1622
1746
2210
2043
2059

2085

0.523
0.405
0.351
0.327
0.259
0.200
0.224
0.442
0.526
0.697
0.803
0.682

0.652

8.294 w1
8.135 ##| N
8.079 #[NHHHrim
8.058 # [N
8.012 #[IIIHHmmrn
7997 #[NTHHrm
7982 #|[[NHTHrm

7799 ## I
7A25 #A I

6.789 #HAIIINNNTTHI
6.363 I
6.020 NI
5.600 #H#AIIIINNNNIIII

5-10 33 1.113  5.364 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000

100



S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0|5

85-90
80-85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

118 0.848  7.610 #AA(IIIIINNITHTNIN

291 0.603 7784 #[[IIIINNIMTHIIHIN

7320566  7.583 ##[|[II NN

1099
1538
1426
1372
1297
1682
1724
1622
1746
2210
2029
2051

2072

0.543
0.509
0.463
0.386
0.424
0.529
0.506
0.555
0.571
0.763
0.874
0.814

0.824

5-10 33 1.031

0-5

<0

7581 ## [N
7331 #A TN

7.223 ## I
7.099 #A NI
6.888 ##[[IIIINNTHHHi
6.534 ##A I
6.305 ##|[IIINHHmHime
6.049 #A I[NNI
S.710 ## NN
5.083 I
4.798 AN
A.4c4 ## NN
4116 AN

4.000 ##HAANIINNI

0 0.000 0.000

0 0.000 0.000

100



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : span1270.090

input RnxNAV file(s) : span1270.09n

4-character ID : SPAN
Receiver type : LEICA GRX1200PRO (# = 462661) (fw = 3.00/2.121)

Antenna type : LEIAX1202GG (# = 06500017)

Time of start of window : 2009 May 7 00:00:00.000

Time of end of window : 2009 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4658312.7097 1757809.0464 3973710.1366 (m)
antenna WGS 84 (geo) : N 38 deg 46' 52.66" E 20 deg 40' 26.19"
antenna WGS 84 (geo) : 38.781294 deg 20.673942 deg

WGS 84 height : 464.2232 m

|gc - header| position : 31.0891 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 29

NAVSTAR GPS SVsw/o OBS: 1 5 32

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 29397

Possible obs > 10.0 deg: 22927



Complete obs > 10.0 deg: 22712

Deleted obs > 10.0deg: 2

Masked obs < 10.0 deg: 1943
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.319959 m
Moving average MP2  :0.401689 m
Points in MP moving avg : 50
Mean S1 S2 : 7.85 (sd=1.01 n=22714) 6.12 (sd=1.35 n=22712)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 10714 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 40) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 15
|OD or MP slips < 10.0*; 0
|IOD or MP slips > 10.0: 20

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM09 5 700:0009 5 723:5924.00 30 22927 22712 99 0.32 0.40 1136

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips ~ :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2009 May 7 00:00:00.000
Observations end :2009 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26

G27

11822226 9312693 929 929 929 929

956 34.14
1169 22.89
87241.27
929 37.25
897 40.77
850 40.82
1145 24.69
839 40.56
952 39.74
927 39.36
1168 23.72
1049 30.11
1128 26.19
1174 23.00
1137 25.50
1039 30.95
93540.32
88242.38
1040 30.46
898 40.97
1081 28.76
1014 33.19
1081 28.03

93241.32

695 45.86
914 27.89
7454748
7204719
78146.09
731 46.66
882 30.54
720 46.44
840 44.36
81544.08
925 28.65
670 44.49
844 33.28
925 27.85
839 32.73
680 45.03
824 45.08

766 48.04

678 44.46
782 46.31

662 43.39
705 46.25
791 36.40

820 46.28

686
908
705
720
778
687
874
709
840
815
921
662
836
922
788
678
823
766
678
781
662
704
783

820

685
908
705
720
778
687
874
709
840
815
921
662
836
922
788
678
823
766
678
781
662
704
782

820

686
908
705
720
778
687
874
709
840
815
921
662
836
922
788
678
823
766
678
781
662
704
783

820

685
908
705
720
778
687
874
709
840
815
921
662
836
922
788
678
823
766
678
781
662
704
782

820

0 929 929

0

685
908
705
720
778
687
874
709
840
815
921
662
836
922
788
678
823
766
678
781
662
704
782
820

686
908
705
720
778
687
874
709
840
815
921
662
836
922
788
678
823
766
678
781
662
704
783

820

P2 CA L2C

0
0



G28 10812942 6734396 673 673 673 673 0 673 673
G29 94340.58 8314538 831 831 831 831 0 831 831

G30 9134045 7974561 797 797 797 797 0 797 797
G31 11842328 94128.02 938 938 938 938 0 938 938
GO1 11562450 9082983 0 0 O O O O O

GO5 9343994 8224470 0 0 O 0O O 0 O

Obs below mask ( 10.00 deg) : 30
Obs above mask w/noL1 : 0
Obs above maskw/nolL2 : 2
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 2
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 22744
Obs deleted (any reason) : 32

Obs complete . 22712

No. of Rx clock offsets : 0
Total Rx clock drift  : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 115 0 0.000000
80-85 298 0 0.000000
75-80 766 0 0.000000

70-75 1131 0 0.000000

0

0

0
0



65-70 1357 0 0.000000
60-65 1309 0 0.000000
55-60 1296 0 0.000000
50-55 1219 0 0.000000
45-50 1628 0 0.000000
40-45 1622 0 0.000000
35-40 1559 0 0.000000
30-35 1676 0 0.000000
25-30 2177 0 0.000000
20-25 1996 0 0.000000
15-20 2187 0 0.000000
10-15 2350 15 0.000000 =
5-10 26 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 929 0 27050368900 0 2 2 0 0 O
G03 686 1 46490284235 2 3 3 0 0 O
G04 908 0 28090348102 0 2 2 0 0 O
G06 705 0 49530254299 0 1 1 0 0 O
G07 720 0 47300238049 0 1 1 0 0 O
G08 778 0 4633024820 0 1 1 0 0 O
G09 687 0 48900289818 0 1 1 0 0 O
G10 874 0 30810340086 2 4 4 0 0 O

G11 709 0 4711028650 0 1 2 0 0 O



G12 840 0 44.45 0.295825
G13 815 0 44.18 0.252893
G14 921 0 28.72 0.530899
G15 662 0 45.01 0.246610
G16 836 0 33.58 0.474670
G17 922 0 28.00 0.394907
G18 788 0 34.08 0.301773
G19 678 0 45.24 0.229822
G20 823 0 45.22 0.270395
G21 766 0 48.07 0.340338
G22 678 0 44.46 0.303524
G23 781 0 46.46 0.287768
G24 662 0 43.43 0.282389
G25 704 0 46.41 0.288833
G26 783 1 36.80 0.344505
G27 820 0 46.37 0.316272
G28 673 0 44.08 0.285818
G29 831 0 4542 0.288714
G30 797 0 45.67 0.414776

G31 938 0 28.13 0.333241

mean MP1 rms :0.319946 m
total mean elevation : 40.57 degrees
#MP1 obs>10  : 22712
#9cMP1 slips<25 : 20
#RvrL1slips<25 : 56
#RvrL2slips<25 : 57

#9cMP1 slips>25: 0



#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP1 rms,m>  5=% 1m 15=%  2Jm
85-90 115 0 0.174752 |||
80-85 298 0 0.221574 ||||
75-80 766 0 0.190403 |||l
70-75 1131 0 0.180506 |||
65-70 1357 0 0.193224 |||
60-65 1309 0 0.212422 ||||
55-60 1296 0 0.208723 |||
50-55 1219 0 0.199694 |||
45-50 1628 0 0.221869 ||||
40-45 1622 0 0.249252 (|||l
35-40 1559 0 0.278857 ||||I|
30-35 1676 0 0.301988 |||l
25-30 2177 0 0.363041 ]Il
20-25 1996 0 0.361590 [/l
15-20 2187 2 0.428840 |||l
10-15 2350 18 0.562655 #||||/||l|
5-10 26 0 0.544495 |||l
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx
SV obs>10 # del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25

G02 929 0 27050402843 0 2 2 0 0 O



G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29
G30

G31

686
908
705
720
778
687
874
709
840
815
921
662
836
922
788
678
823
766
678
781
662
704
783
820
673
831
797

938

46.49 0.308686
28.09 0.381951
49.53 0.265877
47.30 0.312087
46.33 0.292741
48.90 0.358939
30.81 0.933528
47.11 0.310625
44.45 0.362202
4418 0.328756
28.72 0.522623
45.01 0.314946
33.58 0.403990
28.00 0.586500
34.08 0.457657
45.24 0.346530
45.22 0.325022
48.07 0.361858
44.46 0.299440
46.46 0.298716
43.43 0.321321
46.41 0.271878
36.80 0.416359
46.37 0.370160
44.08 0.320536
45.42 0.461537
45.67 0.651835

28.13 0.424979



mean MP2 rms : 0.401675m
total mean elevation : 40.57 degrees
#MP2 obs>10 : 22712
#qcMP2 slips<25 : 20
#RvrL1slips<25: 56
#RvrL2slips<25 : 57
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1jm  15=%
85-90 115 0 0.218254 ||||
80-85 298 0 0.267834 |||||
75-80 766 0 0.223822 ||||
70-75 1131 0 0.255485 |||
65-70 1357 0 0.248219 (|||l
60-65 1309 0 0.237261 |||||
55-60 1296 0 0.233834 |||||
50-55 1219 0 0.248311 |||
45-50 1628 0 0.258861 |||||
40-45 1622 0 0.293752 ||||I|
35-40 1559 0 0.306128 |||l
30-35 1676 0 0.333305 |||l
25-30 2177 0 0.388502 ||l
20-25 1996 0 0.465151 |l
15-20 2187 1 0.621070 [||IIIHII

10-15 2350 19 0.816251 #|[/I|III/III

2|m



5-10 26 0 0.781158 I[NNI

0-5

<0

0 0 0.000000

0 0 0.000000

S/IN L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 05

85-90

1150.938  8.565 sl

80-85 298 0.664 8.728 #HAHIIIIIINIMNIINIINIII

75- 80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40-45
35- 40
30- 35
25- 30
20 - 25
15-20

10-15

7660412 8.918 ##[||III [N

1131
1358
1310
1297
1219
1628
1623
1560
1676
2177
1997

2190

0.315
0.301
0.421
0.443
0.547
0.447
0.246
0.203
0.299
0.538
0.510

0.551

8.963 #[[INHHHrmrm
8.961 #[[IINHHHrm
8.857 ##| [N
8.830 ## [N
8.600 ##|[III NN
8.193 ##| NN
8.017 # I

7.995 #|[NTHTHrmi

7940 #|NTHTrm
7522 ## I

7.108 A1
6.669 ## Il

2369 0.665  6.135 #AIIINNNNINII

5-10 30 1.223 5.767 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2sig mean 05

110

100



85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

1150.823 7757 #A| NN

298 0.552 7866 ##|[IIININNMIMIIII

766 0.410  7.894 #||IIINNMNINIHITHIHT

1131
1358
1310
1297
1219
1628
1623
1560
1676
2177
1997
2190

2367

0.395
0.504
0.530
0.450
0.401
0.518
0.534
0.534
0.577
0.641
0.675
0.683

0.801

7879 #A [N
7.694 ## [T

7390 ## I
7199 #A NN
7.066 ##[ I
6779 #AIINNNIHHiI
6.428 w1
6.213 #IIINNIre
5.836 ##|IIIINNHNTHH
5.456 NN
5.021 I INTHNTIN
A4.613 AN

4104 sl

5-10 29 1.026 3.862 #4IIIIII

0-5

<0

0 0.000 0.000

0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : vism1270.090

input RnxNAV file(s) : vism1270.09n

4-character ID :VLSM
Receiver type : LEICA GRX1200PRO (# = 462019) (fw = 2.14/2.121)

Antenna type : LEIAX1202 (# = 05470019)

Time of start of window : 2009 May 7 00:00:00.000

Time of end of window : 2009 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4699998.8974 1765586.1196 3921173.7903 (m)
antenna WGS 84 (geo) : N 38 deg 10'36.47" E 20 deg 35' 20.49"
antenna WGS 84 (geo) : 38.176796 deg 20.589026 deg

WGS 84 height : 460.3524 m

|gc - header| position : 42.5803 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVsw/o OBS: 1 5

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30334

Possible obs > 10.0 deg: 23808



Complete obs > 10.0 deg: 22529

Deleted obs > 10.0deg: 2

Masked obs < 10.0 deg: 2100
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.294028 m
Moving average MP2  :0.361596 m
Points in MP moving avg : 50
Mean S1 S2 1 7.72 (sd=0.96 n=22531) 6.16 (sd=1.25 n=22529)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 10714 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 50) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
|IOD slips < 10.0deg* : 14
IOD slips> 10.0deg : 6
|OD or MP slips < 10.0%: 19
IOD or MP slips> 10.0: 8

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM09 5 700:0009 5 723:59 24.00 30 23808 22529 95 0.29 0.36 2816

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2009 May 7 00:00:00.000
Observations end :2009 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26

G27

11832220 93326.83 884 884 884 884

94134.78
1171 22.82
876 41.21

906 38.22
90140.59
854 40.67
1146 24.63
843 40.57
957 39.52
931 39.16
1168 23.64
1043 30.30
1126 26.20
1176 22.90
1136 25.48
1033 31.15
93940.14
88542.32
1036 30.56
902 40.79
1077 28.82
1007 33.40
1080 28.04

93741.10

697 45.93
913 27.86
748 4744
72147.19
784 45.91

734 46.52
879 30.59
723 46.49
846 44.04
819 43.83
926 28.53
671 44.59
840 33.38
926 27.75
839 32.69
682 45.07
828 44.84
768 48.01

679 44.47
785 46.13
663 43.38
706 46.24
784 36.66

823 46.10

697
829
748
678
745
734
738
723
830
798
884
671
628
884
795
682
821
724
633
748
621
657
626

823

697
829
748
678
745
734
737
723
830
797
884
671
628
884
795
682
821

724
633
748
621
657
626

823

697
829
748
678
745
734
738
723
830
798
884
671
628
884
795
682
821
724
633
748
621
657
626

823

697
829
748
678
745
734
737
723
830
797
884
671
628
884
795
682
821
724
633
748
621
657
626

823

0 884 884

0

697
829
748
678
745
734
737
723
830
797
884
671
628
884
795
682
821
724
633
748
621
657
626

823

697
829
748
678
745
734
738
723
830
798
884
671
628
884
795
682
821
724
633
748
621
657
626

823

P2 CA L2C

0
0
0



G28 107829.46 6744395 631 631 631 631 0 631 631 0
G29 9464044 8354515 814 814 814 814 0 814 814 0
G30 91840.24 8004544 800 800 800 800 0O 800 800 O
G31 118523.21 9392798 863 863 863 863 0 863 863 0
G32 95340.35 8434497 822 822 822 822 0 822 822 O

GO5 9393973 8264448 0 0 0 0 O 0 O

Obs below mask ( 10.00 deg) : 1732
Obs above mask w/noL1 : 0
Obs above maskw/nolL2 : 2
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 2
Obs above mask w/low L1 S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 24263
Obs deleted (any reason) : 1734

Obs complete . 22529

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 117 0 0.000000
80-85 313 0 0.000000
75-80 738 0 0.000000

70-75 1124 0 0.000000



65-70 1507 0 0.000000
60-65 1408 0 0.000000
55-60 1381 0 0.000000
50-55 1291 0 0.000000
45-50 1691 0 0.000000
40-45 1692 0 0.000000
35-40 1623 0 0.000000
30-35 1705 0 0.000000
25-30 2252 0 0.000000
20-25 2074 0 0.000000
15-20 1950 4 0.000000
10-15 1655 2 0.000000
5-10 1686 14 0.000000 =
0-5 12 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 884 0 2756 0330066 0 15 15 0 0 O
G03 697 0 4593 0256761 O 14 14 0 0 O
G04 829 0 29.34 0553081 1 13 14 0 0 O
G06 748 0 4744022906 0 0 O 0 O O
G07 678 0 49340217267 0 0 O 0O 0 O
G08 745 0 4764 0236460 1 13 14 0 0 O
G09 734 0 46520255728 0 0O O O O O
G10 738 133920388405 0 2 2 0 0 O

G11 723 0 46490233819 0 0 O 0 O O



G12 830 44.68 0.232349
G13 798 44.72 0.241092
G14 884 29.23 0.356625
G15 671 44.59 0.244766
G16 628 40.21 0.270516
G17 884 28.41 0.364850
G18 795 33.83 0.518043
G19 682 45.07 0.269757
G20 821 45.14 0.212530
G21 724 50.14 0.243747
G22 633 46.70 0.211333
G23 748 47.78 0.236325
G24 621 45.45 0.352387
G25 657 48.67 0.225828
G26 626 42.85 0.258636
G27 823 46.10 0.242790
G28 631 46.02 0.262769
G29 814 46.05 0.223355
G30 800 45.50 0.242314
G31 863 29.33 0.539312
G32 822 45.81 0.251892

17

15

mean MP1 rms : 0.294046 m
total mean elevation : 41.90 degrees
#MP1 obs>10  : 22529
#9cMP1 slips<25: 8
#RvrL1slips<25 : 130

#RvrL2slips <25 : 167



#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP1 rms,m>  5=% 1m 15=%  2Jm
85-90 117 0 0.152101 ||
80-85 313 0 0.119722 ||
75-80 738 0 0.143637 ||
70-75 1124 0 0.135407 ||
65-70 1507 0 0.162313 |||
60-65 1408 0 0.158284 |||
55-60 1381 0 0.174028 ||
50-55 1291 0 0.207581 |||
45-50 1691 0 0.241585 |||
40-45 1692 0 0.222991 |||
35-40 1623 0 0.232452 |||l
30-35 1705 0 0.256230 |||
25-30 2252 0 0.299350 ||||I
20-25 2074 0 0.314111 |||
15-20 1950 5 0.498524 ||/l
10-15 1655 3 0.641505 |||/l
5-10 1686 19 0.659216 ##/|[lIIIII
0-5 12 0 0.347495 |||ll

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29

G30

884
697
829
748
678
745
734
738
723
830
798
884
671
628
884
795
682
821
724
633
748
621
657
626
823
631
814

800

27.56 0.341135
45.93 0.303404
29.34 0.523521
47.44 0.265114
49.34 0.277486
47.64 0.283953
46.52 0.292668
33.92 0.907552
46.49 0.311977
4468 0.271755
4472 0.300938
29.23 0.455726
44.59 0.277928
40.21 0.464613
28.41 0.357261
33.83 0.900928
45.07 0.287994
45.14 0.311977
50.14 0.271235
46.70 0.285757
47.78 0.254621
45.45 0.281372
48.67 0.277329
42.85 0.311056
46.10 0.264803
46.02 0.321889
46.05 0.298820

45.50 0.274883

15
14

13

17

15

15
14

14

14

15



G31 863 0 29330514742 0 2 2 0 O

G32 822 0 45810260637 0 0 O 0O O

mean MP2 rms : 0.361642 m
total mean elevation : 41.90 degrees
#MP2 obs>10  : 22529
#qcMP2 slips<25: 8
#RvrL1slips<25 : 130
#RvrL2slips<25 . 167
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1lm  15=%
85-90 117 0 0.198905 ||||
80-85 313 0 0.196595 |||
75-80 738 0 0.214708 ||||
70-75 1124 0 0.216982 ||||
65-70 1507 0 0.215168 ||||
60-65 1408 0 0.221445 ||||
55-60 1381 0 0.231095 |||
50-55 1291 0 0.255730 |||
45-50 1691 0 0.301022 ||||I|
40-45 1692 0 0.297706 |||l
35-40 1623 0 0.279119 Il
30-35 1705 0 0.303006 ||Ili|
25-30 2252 0 0.327315 ||||Il|

20-25 2074 0 0.356971 ||||II|

2|m



15-20 1950 5 0.642453 |||/l

10-15 1655 3 0.850707 ([N

5-10 1686 15 1.247037 # Il

0-5

<0

1200820944 [|[lIHIINII

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90

117 0.931

8.573 st

80-85 313 0.675 8.661 (Il

75- 80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35- 40
30-35
25- 30
20- 25
15-20
10-15
5-10
0-5

<0

738 0.494  8.822 ##|[IIINNTHTAII

1124
1508
1409
1382
1291
1691
1694
1623
1705
2252
2075
1952

1657

0.479
0.489
0.545
0.534
0.445
0.238
0.196
0.248
0.462
0.504
0.394
0.617

0.590

8.791 # NN
8.743 ## NN
8.566 ##|[III NN
8.368 ##[[ Il
CAEE T
8.014 #|[INITHTHmrmm
7.996 #|[[NHTHTHri
7972 # [N

7763 #AIINTmrmr
7.250 #IIIHNHir

.12 #A NI
6.416 #AIIINNNTHmm
5.978 #AIIINMNHHH

1717 0.663  5.432 ## (Il

15 1.568  5.200 ##HHHH||I1111111111

0 0.000 0.000

110



S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0|5

85-90

117.0.814 7769 #A| NN

80-85 313 0.544  7.866 # I

75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20
10-15
5-10
0-5

<0

738 0.466  7.831 ##[|IIIININMIHIHIT

1124
1508
1409
1382
1291
1691
1694
1623
1705
2252
2075
1951

1656

0.508
0.533
0.516
0.430
0.407
0.521
0.517
0.526
0.578
0.587
0.655
0.731

0.745

1705 0.908

15 1121

7.706 ## [T
7443 ## I

7.346 #A I
7.166 #A I
6.989 ## ([N
6.637 ##|IININHHH
6.384 I[N
612NN
S.748 # NN
5.429 #A I
5.008 ##HAIINIININII
4.658 #H# (Il
4185 #HAAIINNNNNI
3.803 ##A# Il

3.400 #HAAINNIN

0 0.000 0.000

100



‘Erog 2010 nuépa 127
QC of RINEX file(s) : atal1270.100
input RnxNAV file(s) : atal1270.10n

dkkkkkkhkkkkhkkkhhkkd

4-character ID - ATAL
Receiver type : ASHTECH UZ-12 (# = PRODUCTIONO5) (fw = CN00)

Antenna type :NOV533 (# = 32871)

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4591115.3427 1948779.0969 3962408.9841 (m)
antenna WGS 84 (geo) : N 38 deg 39'11.07" E 22 deg 59' 58.72"
antenna WGS 84 (geo) : 38.653075 deg 22.999643 deg

WGS 84 height : 152.5188 m

|gc - header| position : 28.8903 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 25

NAVSTAR GPS SVs w/o NAV : 1

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2877

Epochs repeated ;0 (0.00%)



Possible obs > 0.0 deg: 30314
Possible obs > 10.0 deg: 24021
Complete obs > 10.0 deg: 22045

Deleted obs> 10.0deg: 0

Masked obs < 10.0 deg: 1951
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.158805 m
Moving average MP2  :0.248117 m
Points in MP moving avg : 50
Mean S1 S2 :0.00 (sd=0.00 n=0) 0.00 (sd=0.00 n=0)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events  : 1(: 325) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips < 10.0deg* : 10
|OD slips > 10.0deg : 130
|OD or MP slips < 10.0*: 13
|OD or MP slips > 10.0: 146

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM10 5 700:0010 5 723:59 23.98 30 24021 22045 92 0.16 0.25

151



Processing parameters are:

Receiver tracking capability ~ : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath ~ : 50.00 cm
Expected rms of MP2 multipath ~ : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1  : 0

Minimum signal to noise forL2  : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot ~ :72

Data indicators on summary plot : yes

Do ionospheric observable . yes

Do ionospheric derivative :yes

Do high-pass ionosphere observable : no

Do multipath observables L yes

Do 1-ms receiver clock slips  : yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips ;yes

Do plot file(s) :yes



Observations start : 2010 May 7 00:00:00.000

Observations end

Observation interval : 30.0000 second(s)

:2010 May 7 23:59:30.000

SV #+hor <ele> #+mask <ele> #reprt #compl

L1

L2 P1

G12
G29
G09
G04
G26
G14
G30
G02
G27
G31
G10
G05
G21
G24
G16
G18
G06
G22
G03
G15

943 39.88

945 40.34

853 40.81

1173 22.60
1108 26.30
1163 23.93
906 40.25

1178 22.58
908 41.70

1186 23.07
1092 27.20
1162 23.81
903 42.63
91341.25
1130 26.32
1137 25.63
861 41.12

1032 31.14
986 32.57
1069 28.79

833 44.48
834 45.04
734 46.63
919 27.47
849 32.78
919 28.97
789 45.48
923 27.45
793 47.03
945 27.69
773 36.25
89529.40
787 48.19
797 46.53
849 33.35
839 32.91
743 46.86
695 44.42
685 45.45

656 43.39

803
780
648
848
779
856
756
873
722
896
703
838
724
737
779
698
642
622
600
573

803
780
648
848
779
856
756
873
722
896
703
838
724
737
779
698
642
622
600
573

803
780
648
848
779
856
756
873
722
896
703
838
724
737
779
698
642
622
600
573

803
780
648
848
779
856
756
873
722
896
703
838
724
737
779
698
642
622
600
573

0 803
0 780
0 648

0 848
0 779
0 856

0 756

0 873

0 722

0 896
0 703
0 838

0 724
0 737

0 779
0 698

0 642

0 622

0 600

0 573

P2 CA L2C

803
780
648
848
779
856
756
873
722
896
703
838
724
737
779
698
642
622
600
573



G19 1048 30.37 6744466 598 598 598 598 0 598 598 0
G32 9514047 8424507 795 795 795 795 0 795 795 O
G11 89336.19 7004529 602 602 602 602 O 602 602 O
G20 9324046 8204531 785 785 785 785 0O 785 785 O
G28 10772981 6774434 616 616 616 616 0 616 616 O
G23 91140.74 7964591 740 740 740 740 0 740 740 O
G17 11692335 9162843 869 869 869 869 0O 869 869 O
G13 9263941 8144414 761 761 761 761 0O 761 761 O
GO7 8544149 7354741 672 672 672 672 0 672 672 0
G08 9054054 7904572 730 730 730 730 0O 730 730 O
Go1* 0000 0000 O O O O O O O O
*= SV with no NAV info

Obs below mask ( 10.00 deg) : 1828
Obs above maskw/nolL1 : 0
Obs above maskw/noL2 : 0
Obs above mask w/noP1|CA : 0
Obs above maskw/no P2 |L2C: 0
Obs above mask w/low L1 S/N : 0

Obs above mask w/lowL2S/N : 0

Obs reported w/ code | phase : 23873
Obs deleted (any reason) : 1828

Obs complete . 22045

No. of Rx clock offsets : 0

Total Rx clock drift : 0.000000 ms



Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=% 2m

85-
80 -
75-
70 -
65 -
60 -
55 -
50 -
45 -
40 -
35-
30 -
25 -
20 -
15 -
10--
5-
0-

90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15

10 1274 7 0.000000 =

5

<0

MP1 RMS summary (per SV):

106
262
754
1072
1469
1452
1287
1468
1649
1753
1597
1686
2155
2058
1776
1477

0 0.000000
0 0.000000
1 0.000000
1 0.000000
0 0.000000
0 0.000000
1 0.000000
2 0.000000

9 0.000000 =

17 0.000000
33 0.000000
29 0.000000
20 0.000000
9 0.000000
4 0.000000
4 0.000000

4 0 0.000000

0 0 0.000000

slips L1rx L2rx slips L1rx L2rx

SV obs>10 # del <elev> MP1 rms[m] <25 <25 <25 >25 >25

G12 803

0 4570 0118365 0 1 1 4 0 O

> 25



G29
G09
G04
G26
G14
G30
G02
G27
G31
G10
G05
G21
G24
G16
G18
G06
G22
G03
G15
G19
G32
G11
G20
G28
G23
G17
G13

780
648
848
779
856
756
873
722
896
703
838
724
737
779
698
642
622
600
573
598
795
602
785
616
740
869
761

47.18 0.105068
51.02 0.118412
28.69 0.194888
34.33 0.220961
30.30 0.196719
46.96 0.155579
28.32 0.187192
50.38 0.148968
28.51 0.188136
38.43 0.135339
30.36 0.212989
50.82 0.130567
48.87 0.121519
34.91 0.257038
36.81 0.240234
51.99 0.136100
47.80 0.112569
49.90 0.137164
47.47 0.221474
48.58 0.136200
46.96 0.121479
50.35 0.151017
46.90 0.133754
47.11 0.245114
48.28 0.089160
29.32 0.186068
46.23 0.118627



GO07 672 0 50.38 0.110425 0 1 1 4 0
G08 730 0 48230112339 0 1 1 4 0
G01* 544 0 0.00 0.145064 4 1 1 0 O
* = SV with no NAV info

mean MP1 rms : 0.158790 m
total mean elevation : 42.28 degrees
#MP1 obs>10  : 22589

#qc MP1 slips<25 : 26
#RvrL1slips<25: 18
#RvrlL2slips<25 : 48

#qc MP1 slips>25 : 124
#RvrL1slips>25: 0

#RvrlL2slips>25: 1

elev (deg) tot slps <MP1 rms, m> 5% 1m  15=%
85-90 106 0 0.061928 |
80-85 262 0 0.050155 |
75-80 754 1 0.052317 |
70-75 1072 1 0.062910 |
65-70 1469 0 0.074354 |
60-65 1452 0 0.077154 ||
55-60 1287 1 0.082727 ||
50-55 1468 2 0.085371 ||
45-50 1649 9 0.088751 #|
40-45 1753 18 0.119033 ##
35-40 1597 37 0.142323 #t=

2|m



30-35 1686 30 0.143612 #h#
25-30 2155 25 0.182507 ##]|
20-25 2058 13 0.203269 #||
15-20 1776 4 0.238705 |||
10-15 1477 5 0.375302 |||
5-10 1274 9 0.521380 #|/lI|
0-5 4 0 0.895114 [l
<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1 rx L2 rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G12 803 0 45700226646 0 1 1 4 0 O
G29 780 0 47180252110 1 3 3 4 0 O
G09 648 0 5102019290 0 0 1 4 0 O
G04 848 0 28690244328 0 2 3 6 0 1
G26 779 0 34330240918 1 0 2 4 0 O
G14 85 0 30300300121 0 1 2 6 0 O
G30 756 0 46960331502 2 2 2 5 0 O
G02 873 0 28320274372 3 0 1 5 0 0
G27 722 0 50380242979 0 0 1 4 0 0
G31 89%6 0 28510290420 4 0 1 4 0 O
G10 703 0 38430217606 0 1 2 4 0 0
G0O5 838 0 3036 0300204 4 0 1 2 0 0
G21 724 0 50820199493 0 1 1 4 0 O
G24 737 0 48870185938 0 1 1 4 0 0
G16 779 0 34910456574 2 0 3 4 0 0



G18 698 0 36.81 0.346656
G06 642 0 51.99 0.362364
G22 622 0 47.80 0.161945
G03 600 0 49.90 0.192449
G15 573 0 47.47 0.213142
G19 598 0 48.58 0.200294
G32 795 0 46.96 0.245562
G11 602 0 50.35 0.203274
G20 785 0 46.90 0.214738
G28 616 0 47.11 0.211461
G23 740 0 48.28 0.209011
G17 869 0 29.32 0.237030
G13 761 0 46.23 0.224350
G07 672 0 50.38 0.209058
G08 730 0 48.23 0.208373
G01* 544 0 0.00 0.199713

* = SV with no NAV info

mean MP2 rms : 0.248116 m
total mean elevation : 42.28 degrees
#MP2 obs>10  : 22589
#9cMP2 slips<25 : 29
#RvrL1slips<25: 18
#RvrlL2slips<25: 48

#qc MP2 slips>25 : 124
#RvrL1slips>25: 0

#RvrL2slips>25: 1



elev (deg) tot slps <MP2 rms, m> 5% 1m  15=%

85 -
80 -
75 -
70 -
65 -
60 -
55 -
50 -
45 -
40 -
35 -
30 -
25 -
20 -
15 -
10 -
5-
0-

90
85
80
75
70
65
60
95
50
45
40
35
30
25
20
15

106
262
754
1072
1469
1452
1287
1468
1649
1753
1597
1686
2155
2058
1776
1477

0 0.131240 |||

0 0.141128 |||

1 0.125057 ||

1 0.171299 ||

0 0.173464 |||

0 0.167570 |||

1 0.163201 |||

2 0.191005 |||

9 0.218605 #]|
18 0.221177 #4|
37 0.224611
30 0.226905 #|
25 0.229058 #4|
14 0.263589 #||
5 0.394422 I/l
6 0.506810 Il

10 1274 13 0.543096 ##|[||||]|

5

<0

40 0597504 ||/llllII

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 05 110

85 -
80 -

75 -

90
85
80

0 0.000 0.000

0 0.000 0.000

0 0.000 0.000

2|m



70 -
65 -
60 -
95 -
50 -
45 -
40 -
35 -
30 -
25 -
20 -
15 -
10 -
5-
0-

75
70
65
60
95
50
45
40
35
30
25
20
15
10
5

<0

S/N L2 summary (per elevation bin):
elev (deg) tot SN2 sig mean

85 -
80 -
75 -
70 -
65 -
60 -

95

50 -

90
85
80
75
70
65

-60

95

0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0 0.000 0.000

0 0.000 0.000

0 0.000 0.000

0
0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0/5

110



45 -
40 -
35 -
30 -
25 -
20 -
15 -
10 -
5-
0-

50
45
40
35
30
25
20
15
10

5

<0

0
0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0 0.000 0.000

0 0.000 0.000

0 0.000 0.000



nnnnnnnn

QC of RINEX file(s) : kasi1270.100
input RnxNAV file(s) : kasi1270.10n

nnnnnnnn

4-character ID : KASI
Receiver type : LEICA GRX1200PRO (# = 465462) (fw = 5.10/3.013)
Antenna type : LEIAX1202GG (# = 06500008)

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4616581.2393 1674439.9545 4056458.6589 (m)
antenna WGS 84 (geo) : N 39 deg 44'46.97" E 19deg 56" 8.78"
antenna WGS 84 (geo) : 39.746381deg 19.935773 deg

WGS 84 height : 132.6310 m

|gc - header| position : 32.2747 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVs w/io OBS : 1 25

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30217



Possible obs > 10.0 deg: 23955
Complete obs > 10.0 deg: 22916

Deleted obs > 10.0 deg: 4

Masked obs < 10.0 deg: 1738
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.226431 m
Moving average MP2  :0.250392 m
Points in MP moving avg : 50
Mean S1 S2 : 8.25 (sd=0.84 n=22920) 6.52 (sd=1.32 n=22916)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 55) {expect ~= 1:50}
|OD signifying a slip :>400.0 cm/minute
IOD slips < 10.0deg* : 20
IOD slips > 10.0deg : 6
|OD or MP slips < 10.0*: 22
|OD or MP slips> 10.0: 7

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM10 5 700:0010 5 723:59 24.00 30 23955 22916 96 0.23 0.25 3274



Processing parameters are:

Receiver tracking capability ~ : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greaterthan ~ : 10.00 min
Expected rms of MP1 multipath ~ : 50.00 cm
Expected rms of MP2 multipath ~ : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCII summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables :yes

Do 1-ms receiver clock slips  : yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips - yes

Do plot file(s) :yes



Observations start : 2010 May 7 00:00:00.000

Observations end

Observation interval : 30.0000 second(s)

SV #+hor <ele> #+mask <ele> #reprt #compl L1

:2010 May 7 23:59:30.000

L2 P1

G02
G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22

1180 22.44
961 34.20
1164 23.06
1151 24.45
869 41.59
959 36.17
887 41.15
859 40.81

1079 28.15
827 40.11

936 40.21

911 39.99
1168 23.75
1056 29.85
1118 27.21
1172 23.17
1151 24.89
1034 31.51
927 40.74
885 42.71

1067 29.34

9292717 874 874 874 874

694 46.14
911 28.09
882 30.36
752 47.29
718 47.31
772 46.53
741 46.51
727 39.12
710 45.91
828 44.81
799 44.90
929 28.59
667 44.32
829 34.90
926 28.00
874 31.16
685 45.46
817 45.56
769 48.41
679 43.35

669 669
866 866
838 838
725 725
718 718
772 172
494 494
692 691
686 686
828 828
799 799
871 871
636 636
785 785
867 867
745 744
656 656
817 817
769 769

679 679

669 669
866 866
838 838
725 725
718 718
772 172
494 494
692 691
686 686
828 828
799 799
871 871
636 636
785 785
867 867
745 744
656 656
817 817
769 769

679 679

0
0
0

0

874 874
669 669
866 866
838 838
725 725
718 718
772 772
494 494
691 692
686 686
828 828
799 799
871 871
636 636
785 785
867 867
744 745

656 656

0 817 817

0 769 769

0

679 679

P2 CA L2C

0
0



G23 8944128 77946.64 779 779
G24 89641.66 7794718 779 779

G26 1098 27.04 83334.02 790 790

G27 9124185 80047.01 792 792

G28 110028.58 74639.52 661 661

G29 9314082 82045.67 820 820
G30 9074032 7924546 788 788

G31 11802347 9392822 896 894

G32 9384095 82945.67 829 829
G25 102333.03 7044639 0 O

Obs below mask ( 10.00 deg) : 2104
Obs above maskw/noL1 : 0
Obs above maskw/noL2 : 4
Obs above mask w/noP1|CA : 0
Obs above mask w/no P2 |[L2C: 4
Obs above mask w/low L1 S/N : 0

Obs above mask w/lowL2S/N : 0

Obs reported w/ code | phase : 25024
Obs deleted (any reason) : 2108
Obs complete : 22916

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000000 ms/hr

779 779
779 779
790 790
792 792
661 661
820 820
788 788
896 894
829 829
0 0 O

0
0

779
779
790
792
661
820
788
894
829

779
779
790
792
661
820
788
896
829



elev (deg) tot slps <ION rms, m> 5% Am 15=% 2|m
85-90 122 0 0.000000
80-85 322 0 0.000000
75-80 769 0 0.000000
70-75 1286 0 0.000000
65-70 1440 0 0.000000
60-65 1251 0 0.000000
55-60 1344 0 0.000000
50-55 1265 0 0.000000
45-50 1703 0 0.000000
40-45 1673 0 0.000000
35-40 1573 0 0.000000
30-35 1635 0 0.000000
25-30 2242 0 0.000000
20-25 2107 0 0.000000
15-20 2137 3 0.000000
10-15 2029 3 0.000000

5-10 2063 19 0.000000 =
0-5 28 1 0.000000 =======

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1 rx L2rx slips L1rx L2 rx
SV obs>10 # del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 874 0 28060291765 0 2 2 0 0 O
G03 669 0 47520164989 0 1 1 0 0 O
G04 866 0 28830272388 0 1 1 0 0 O



G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27
G28
G29
G30
G31
G32

838
725
718
772
494
692
686
828
799
871
636
785
867
745
656
817
769
679
779
779
790
792
661
820
788
896
829

31.21 0.253857
48.70 0.182378
47.31 0.205451
46.53 0.198577
54.16 0.168879
40.56 0.409475
47.21 0.142579
44.81 0.189487
44.90 0.198214
29.51 0.404519
45.87 0.190831
36.11 0.253142
29.00 0.217922
34.38 0.280575
47.03 0.196197
45.56 0.173453
48.41 0.244283
43.46 0.190386
46.64 0.188690
47.20 0.194571
35.09 0.222411
47.48 0.175042
43.25 0.261865
45.73 0.214012
45.73 0.230195
28.99 0.242281

45.67 0.175241



mean MP1 rms : 0.226431 m
total mean elevation : 41.28 degrees
#MP1 obs>10 : 22916
#qcMP1 slips<25: 5
#RvrL1slips<25: 19
#RvrlL2slips<25: 27

#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrlL2slips>25: 0

elev (deg) totslps <MP1 ms,m> 5% 1m  15=%
85-90 122 0 0.103142 ||
80-85 322 0 0.110793 ||
75-80 769 0 0.127294 |||
70-75 1286 0 0.125026 |||
65-70 1440 0 0.128651 |||
60-65 1251 0 0.143571 |||
55-60 1344 0 0.167522 |||
50-55 1265 0 0.173943 |||
45-50 1703 0 0.176554 |||
40-45 1673 0 0.183039 |||
35-40 1573 0 0.191619 |||
30-35 1635 0 0.241071 |||
25-30 2242 0 0.249019 |||l
20-25 2107 0 0.311398 |||l
15-20 2137 2 0.369042 ||[||I|

2|m



10-15 2029 3 0.323458 ||||||
5-10 2063 21 0.662536 ##|||||l|//||
0-5 28 1 0.276971 =
<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1 rx L2rx slips L1rx L2rx

SV obs>10 #del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25
G02 874 0 28060202629 1 2 2 0 0 O
G03 669 0 47520184179 0 1 1 0 0 O
G04 866 0 28830219599 0 1 1 0 0 O
G05 838 0 312102203%2 0 1 1 0 0 0
G06 725 0 48700295091 0 1 1 0 0 O
G07 718 0 47310175078 0 O 0 0 O O
G08 772 0 4653018125 0 0 0 0 0 O
G09 494 0 54160180445 0 1 1 0 0 O
G10 692 1 40560279349 2 1 4 0 0 O
G11 686 0 47210211577 0 1 1 0 0 O
G12 828 0 44810214749 0 0 0 0 0 O
G13 799 0 44900220498 0 0 0 0 0 O
G14 871 0 29510377468 0 1 1 0 0 O
G15 636 0 45870377491 0 1 1 0 0 O
G16 785 0 36110559374 0 1 1 0 0 O
G17 867 0 29000191508 0 1 1 0 0 O
G18 745 1 34380248419 4 1 6 0 0 O
G19 656 0 47030204732 0 1 1 0 0 O
G20 817 0 45560216970 0 O 0 0 O O



G21 769 0 4841025282 0 0 O O O
G22 679 0 43460278938 0 O O O O
G23 779 0 4664 0188974 0 0 0 0 O
G24 779 0 4720020544 0 O O O O
G26 790 0 35090221646 O 1 1 0 O
G27 792 0 47480203849 0 1 1 0 O
G28 661 0 43250187349 0 0 O O O
G29 820 0 45730208628 0 O 0 0 O
G30 788 0 4573022881 0 1 1 0 O
G31 89 2 28990513499 0 1 1 0 O
G32 829 0 4567 0197800 O O 0 0 O

mean MP2 rms : 0.250399 m
total mean elevation : 41.28 degrees
#MP2 obs>10 : 22916
#qcMP2 slips<25: 7
#RvrL1slips<25: 19
#RvrlL2slips<25: 27
#qcMP2 slips>25: 0
#RvrL1slips>25: 0
#RvrlL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1m  15=%
85-90 122 0 0.122483 ||
80-85 322 0 0.146481 |||
75-80 769 0 0.150401 |||
70-75 1286 0 0.160672 |||

2|m



65 -
60 -
55 -
50 -
45 -
40 -
35-
30 -
25 -
20 -
15 -
10 -
5-

70
65
60
95
50
45
40
35
30
25
20
15

1440
1251
1344
1265
1703
1673
1573
1635
2242
2107
2137
2029

0 0.159389 |||

0 0.174408 |||

0 0.182336 |||

0 0.201536 |||
0 0.214582 |||
0 0.205441 |||
0 0.207759 |||
0 0.206597 |||
0 0.228144 |||
0 0.449728 I/l
4 0.443504 |lIIIlI
3 0.314239 Il

10 2063 20 0.710124 #/||I[[I1II]!I

0-5 28

<0

1 1.122245 #H|1]111110111

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 05

85 -

90

123 .0.812  8.927 AN

80-85 322 0.502  8.972 ##|IIIIMNMMNIMHHH

75 -
70 -
65 -
60 -
99 -
50 -

45 -

80
75
70
65
60
55
50

769
1286
1441
1251
1344
1266
1703

0.325 8.988 #[[[IIHHHTTHHi
0.251 - 8.993 #|[IIINNTHHHrmme
0.237  8.994 #[III NN
0.254  8.993 #/[III MM
0.245 8.993 #|[IIINNTHHTHm
0.253  8.993 #/[II[ 1NN
0.291 8.956 #[[lI[ NN

1)0



40 -
35-
30 -
25 -
20 -
15 -
10 -
5.-
0-

45
40
35
30
25
20
15

1673
1574
1636
2242
2109
2144
2037

0.521
0.410
0.205
0.207
0.461
0.514

0.535

8.647 ## I
8.143 AN
7.998 #{[IIIINHTHTHHm

7.982 AN
2753 NN

7.084 NN
6.698 ## I[NNI

10 2073 0.723  6.242 NI

5

<0

31 1.423  5.903 AN

0 0.000 0.000

S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0[5

85 -
80 -
75-
70 -
65 -
60 -
55 -
50 -
45 -
40 -
35-
30 -
25 -
20 -

90

123 0.871

8211 AN

85 322 0.558  8.006 ##|[IIIINNIHIHHIIE

80
75
70
65
60
95
50
45
40
35
30
25

769 0.403  8.074 #AIlIINNIHIHHIII

1286
1441
1251
1344
1266
1703
1673
1574
1636
2242
2109

0.335
0.217
0.308
0.501
0.516
0.471
0.484
0.535
0.557
0.613
0.568

8.060 #[[III I
7.993 AN

74T AN
7703 NN

7332 AN
7201 ST
6.886 ## NI
6.464 #IIINNNTNITIHT
6. 154 #A N
S.744 #H I
5.388 ## I[NNI

1|0



15-20 2141 0.763  4.890 ##|[/11[[1111]
10-15 2036 0.729  4.502 #1111
5-10 2072 0.871 4.187 #||||I/111]1]
0-5 31 1.023 3.774 s|||]1]]11]
<0 0 0.000 0.000



QC of RINEX file(s) : klok1270.100

input RnxNAV file(s) : klok1270.10n

kkkkkkkkkkkkkkkkkkkkk

4-character ID : KLOK
Receiver type : LEICA GRX1200PRO (# = 463363) (fw = 4.03/2.122)

Antenna type : LEIAT504 (# = 103396)

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4564747.7734 1845641.2101 4040947.8479 (m)
antenna WGS 84 (geo) : N 39 deg 33'53.12" E 22 deg 00' 52.96"
antenna WGS 84 (geo) : 39.564755deg 22.014710 deg

WGS 84 height : 155.9929 m

|gc - header| position : 34.6071 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVs w/o OBS : 1 25

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30305

Possible obs > 10.0 deg: 23951



Complete obs > 10.0 deg: 20827

Deleted obs > 10.0 deg: 14

Masked obs < 10.0 deg: 3824
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.254133 m
Moving average MP2  :0.291077 m
Points in MP moving avg : 50
Mean S1 S2 : 7.97 (sd=1.09 n=20841) 6.64 (sd=1.64 n=20827)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Reportgap >than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 53) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
|OD slips < 10.0 deg* : 1
IOD slips > 10.0deg : 24
|OD or MP slips < 10.0%: 1
|OD or MP slips > 10.0: 27

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 10 5 700:00 10 5 723:5924.00 30 23951 20827 87 0.25 0.29 771

Processing parameters are:



Receiver tracking capability ~ : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2010 May 7 00:00:00.000
Observations end :2010 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02 117622.62 92627.39 537 531

G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26

G27

986 32.77
1170 22.78
1157 24.09
86141.30
912 38.54
896 40.88
853 40.88
1090 27.47
896 36.25
937 40.16
917 39.80
1164 23.95
1068 29.05
1126 26.65
1168 23.37
1144 25.36
1048 30.61
926 40.75
89342.82
1049 30.35
902 41.07
904 41.53
1104 26.59

907 41.85

687 45.60
917 27.70
89329.70
743 47.06
728 47.45
78146.17
734 46.71
768 36.76
702 45.41
828 44.79
806 44.59
925 28.86
658 43.68
848 33.71
921 28.31
855 32.20
676 44.90
81545.62
778 48.42
688 44.06
787 46.34
787 46.96
847 33.11

792 47.20

584
831
808

618

728

781

473
671

597

764

805
540
565
759
546
625
578

728

778
688

787

787
767

660

584
830
808

617

728

781

473
671

596

764

805
540
565
759
546
625
578

727

778
688

787

787
767

659

537
584
831
808
618
728
781
473
671
597
764
805
540
565
759
546
625
578
728
778
688
787
787
767

660

531
584
830
808
617
728
781
473
671
596
764
805
540
565
759
546
625
578
727
778
688
787
787
767

659

0 531

0

584
830
808

617

728

781

473
671

596

764

805
540
565
759
546
625
578

727

778
688

787

787
767

659

P2 CA L2C

537
584
831
808
618
728
781
473
671
597
764
805
540
565
759
546
625
578
728
778
688
787
787
767

660



G28
G29

G30

1088 29.34 67143.96 671

671

671

671

93640.69 8264545 825 825 825 825

9024045 7874563 657 656 657 656

G31 11832328 9432793 858 858 858 858

G32

G25

Obs below mask ( 10.00 deg) :

1000 34.32 714 46.79

Obs above mask w/ no L1

Obs above mask w/ no L2

Obs above mask w/ no P1 | CA :
Obs above mask w/ no P2 | L2C :
Obs above mask w/ low L1 SIN :

Obs above mask w/ low L2 S/N :

Obs reported w/ code | phase : 20872

Obs deleted (any reason)

Obs complete

No. of Rx clock offsets : 0

Total Rx clock drift

. 20827

0

0

14

45

: 0.000000 ms

0

14

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m>

85-90

80 -85

75-80

70-75

116 0 0.000000

302 0 0.000000

744 0 0.000000

1248 0 0.000000

5=%

0

1|m

0

94240.85 8344548 825 823 825 823

0

15=%

0 671

671

0 825 825

0 656 657

0 858 858

0 823 825

0

0

2|m

0
0
0

0
0



65-70 1346 0 0.000000
60-65 1404 0 0.000000
55-60 1303 0 0.000000
50-55 1372 0 0.000000
45-50 1724 0 0.000000
40-45 1698 0 0.000000
35-40 1573 0 0.000000
30-35 1631 0 0.000000
25-30 1545 2 0.000000
20-25 1443 2 0.000000
15-20 1638 4 0.000000
10-15 1714 16 0.000000 =
5-10 27 1 0.000000 =======
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 537 6 31530301638 0 2 2 1 5 2
G03 584 0 5037 0.118108 0 0 O 0 1 1
G04 831 1 28760501729 0 4 4 1 1 2
G0O5 808 0 31010370488 0 1 1 0 1 1
G06 618 1 527801391773 0 0 O O 1 1
GO7 728 0 47450173426 0 0 O 0 O O
G08 781 0 46.17 0198558 O 1 1 0 O O
G09 473 0 60130091349 0 0 O 0 1 1

G10 671 0 3956 0420775 4 6 6 0 1 1



G11 597 1 50.16 0.140907
G12 764 0 47.31 0.150867
G13 805 0 44.73 0.174039
G14 540 0 34.28 0.536630
G15 565 0 47.96 0.121855
G16 759 0 35.63 0.626019
G17 546 0 33.63 0.215519
G18 625 0 39.05 0.220444
G19 578 0 49.46 0.112156
G20 728 1 49.15 0.207621
G21 778 0 48.42 0.198869
G22 688 0 44.17 0.211254
G23 787 0 46.34 0.150782
G24 787 0 46.99 0.337307
G26 767 0 34.83 0.291054
G27 660 1 52.79 0.148823
G28 671 0 43.96 0.187613
G29 825 0 45.55 0.150975
G30 657 1 50.81 0.178248
G31 858 0 29.00 0.589922

G32 825 2 46.04 0.160254

mean MP1 rms : 0.254138 m
total mean elevation : 43.27 degrees
#MP1 obs>10  : 20827
#9cMP1 slips<25 : 22
#RvrL1slips<25: 50

#RvrL2slips<25 : 51



#qcMP1 slips>25 : 2
#RvrL1slips>25: 19

#RvrL2slips>25: 18

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=% 2|m
85-90 116 0 0.081976 ||

80-85 302 0 0.076587 ||

75-80 744 0 0.084145 ||

70-75 1248 0 0.091931 ||

65-70 1346 0 0.095775 ||

60-65 1404 0 0.092451 ||

55-60 1303 0 0.099478 ||

50-55 1372 0 0.100740 ||

45-50 1724 0 0.114084 ||

40-45 1698 0 0.130157 |||

35-40 1573 0 0.144409 |||

30-35 1631 0 0.226501 |||||
25-30 1545 2 0.431536 |||/l
20-25 1443 2 0.238811 |||||
15-20 1638 2 0.370344 |||||ll
10-15 1714 18 0.760759 #||||I/I1I!]
5-10 27 1 0.719545 |||
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27
G28
G29

G30

537
584
831
808
618
728
781
473
671
597
764
805
540
565
759
546
625
578
728
778
688
787
787
767
660
671
825

657

31.53 0.323757
50.37 0.119745
28.76 0.677121
31.01 0.417428
52.78 0.130542
47.45 0.190348
46.17 0.209960
60.13 0.134787
39.56 0.706320
50.16 0.162957
47.31 0.142352
4473 0.170084
34.28 0.782506
47.96 0.160027
35.63 0.446941
33.63 0.249468
39.05 0.212602
49.46 0.136611
49.15 0.266948
48.42 0.512719
4417 0.208723
46.34 0.151207
46.99 0.545734
34.83 0.272214
52.79 0.158988
43.96 0.261119
45.55 0.217702

50.81 0.227042



G31 858 0 29.00 0260911 O 1 1 0 1

G32 825 2 46.04 0159530 1 2 2 0 O

mean MP2 rms : 0.291089 m
total mean elevation : 43.27 degrees
#MP2 obs>10  : 20827
#qcMP2 slips<25 : 25
#RvrL1slips<25: 50
#RvrL2slips<25 : 51

#qcMP2 slips>25 : 2
#RvrL1slips>25: 19

#RvrL2slips>25: 18

elev (deg) tot slps <MP2 rms, m> 5% 1m 15=%
85-90 116 0 0.089609 ||
80-85 302 0 0.093102 ||
75-80 744 0 0.096675 ||
70-75 1248 0 0.090309 ||
65-70 1346 0 0.092759 ||
60-65 1404 0 0.097311 ||
55-60 1303 0 0.100310 ||
50-55 1372 0 0.112767 ||
45-50 1724 0 0.108719 ||
40-45 1698 0 0.120406 ||
35-40 1573 0 0.141353 |||
30-35 1631 0 0.198999 [|||
25-30 1545 2 0.259856 |||||

20-25 1443 2 0.243838 |||||

2|m



15-20 1638 3 0.470109 ||[/||Il]

10-15 1714 20 1.003809 ##||I[[I11II11I

5-10
0-5

<0

27

1 0.540619 HhHHHH |||

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5 110

85-90

117.:0.934 - 8.530 AN

80-85 302 0.583 8.887 #||lIININNIMINIIHIIII

75- 80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35- 40
30-35
25- 30
20- 25
15-20
10-15
5-10
0-5

<0

7440356 8.969 #[[IIINITHHTHIH

1248
1347
1404
1303
1372
1725
1699
1574
1633
1566
1445
1640

1722

0.293
0.248
0.240
0.251
0.403
0.530
0.354
0.221
0.424
0.777
0.422
0.544

0.568

8.971 AN
8.992 #[[IINHHHTHrm
8.994 AN
8.992 #[[IINHHHTHrm
8.874 Il
8.394 ## [N
8.091 # [N

8.003 #[[[NIHHTHmrm

7.892 I
7. 299 #EAINITIHH

6.940 #IIIINHHmHH
6.436 #AIIIINNNTHm
S.870 #AIIIHNMIHIIII

311477 5419 s

0 0.000 0.000

0 0.000 0.000



S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0|5

85-90

117 0.921

8.658 I[N

80-85 302 0.698 8.444 #HA NN

75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20
10-15
5-10
0-5

<0

7440569  8.345 #| NN

1248
1347
1404
1303
1372
1725
1699
1574
1632
1555
1445
1640

1720

0.549
0.509
0.377
0.227
0.451
0.523
0.527
0.625
0.755
0.875
0.725
0.680

0.821

8.416 ## |
8.286 ## I
8.099 ##A I
7.992 #|[HHTHrim
7795 ## I

7391 ## I
7.099 ## [N

6.639 ## [N
6.029 ## 1NN
5.276 I
4.938 s NI
4418 [N
3.878 ##IIIINNII

31 1474 3.613 #1111

0 0.000 0.000

0 0.000 0.000

100
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QC of RINEX file(s) : lemn1270.100

input RnxNAV file(s) : lemn1270.10n

4-character ID :LEMN
Receiver type : LEICA GRX1200GGPRO (# = 351610) (fw = 5.00/3.013)

Antenna type : LEIAX1202GG

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4434465.2247 2084894.9752 4069319.3303 (m)
antenna WGS 84 (geo) : N 39 deg 53' 50.08" E 25 deg 10' 51.22"
antenna WGS 84 (geo) : 39.897246 deg 25.180893 deg

WGS 84 height : 125.1651 m

|gc - header| position : 33.6841 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 29

NAVSTAR GPS SVsw/o OBS: 1 9 25

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 26 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 29609

Possible obs > 10.0 deg: 23349



Complete obs > 10.0 deg: 23316

Deletedobs > 10.0deg: 0

Masked obs < 10.0 deg: 2270
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.218528 m
Moving average MP2  :0.272661 m
Points in MP moving avg : 50
Mean S1 S2 : 8.17 (sd=0.87 n=23316) 6.09 (sd=1.35 n=23316)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
othermsec mp events :0(:2) {expect~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
|IOD slips > 10.0deg : 1
|OD or MP slips < 10.0*; 0
|IOD or MP slips > 10.0: 1

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 10 5 700:00 10 5 723:5924.00 30 23349 23316 100 0.22 0.27 23316

Processing parameters are:



Receiver tracking capability ~ : 26 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips ~ :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2010 May 7 00:00:00.000
Observations end :2010 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #fcompl L1 L2 P1 P2 CA L2C
G02 11692299 9162796 915 915 915 915 0 915 915 O
G03 102330.75 6734469 672 672 672 672 0 672 672 O
G04 11732256 9242730 922 922 922 922 0 922 922 O
G05 116523.66 9072892 905 905 905 905 0 905 905 O
G06 93636.85 7294646 728 728 728 728 0 728 728 O
G07 85841.63 7404748 740 740 740 740 0 740 740 O
G08 9044069 7914580 791 791 791 791 0 791 791 O
G10 11062653 8153416 811 811 811 811 0 811 811 0
G11 9713239 6874451 687 687 687 687 0 687 687 0
G12 93240.36 8234504 823 823 823 823 0 823 823 O
G13 92139.71 8104447 810 810 810 810 0 810 810 O
G14 11572438 9142954 913 913 913 913 0 913 913 0
G15 10872791 7463819 739 739 739 739 0 739 739 O
G16 11392588 8733223 870 870 870 870 O 870 870 O
G17 116123.81 90929.03 907 907 907 907 0 907 907 O
G18 11302623 8243405 822 822 822 822 0 822 822 0
G19 107029.28 6614392 660 660 660 660 O 660 660 O
G20 91940.96 8074595 807 807 807 807 0 807 807 O
G21 9034284 7894831 789 789 789 789 0 789 789 O
G22 10243191 7014495 701 701 701 701 O 701 701 O
G23 90940.93 79646.04 796 796 796 796 0 796 796 O
G24 9124143 79746.69 797 797 797 797 0 797 797 O
G26 11162592 8673192 865 865 865 865 O 865 865 O
G27 8924207 7774755 777 777 777 777 O 777 777 O

G28 10743046 6854492 684 684 684 684 0 684 684 O



G29 9394069 8294542 829 829 829 829 0 829 829 0
G30 89040.78 7744614 774 774 774 774 0 774 774 0
G31 118623.12 9492766 946 946 946 946 0 946 946 O
G32 94340.89 8364549 836 836 836 836 0 836 836 0
GO1 9064086 7904613 0 0 O 0 O 0 O
G09 8384114 7194714 0 0 0 0 O 0 O

G25 9693622 7284723 0 O O O O 0 O

Obs below mask (10.00 deg) : 35
Obs above maskw/nolL1 : 0
Obs above maskw/nolL2 : 0
Obs above maskw/noP1|CA : 0
Obs above maskw/noP2|L2C: 0
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 23351
Obs deleted (any reason) : 35
Obs complete . 23316

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 86 0 0.000000
80-85 236 0 0.000000

75-80 641 0 0.000000



70-75 1160 0 0.000000
65-70 1320 0 0.000000
60-65 1387 0 0.000000
55-60 1252 0 0.000000
50-55 1491 0 0.000000
45-50 1523 0 0.000000
40-45 1687 0 0.000000
35-40 1550 0 0.000000
30-35 1728 0 0.000000
25-30 1904 0 0.000000
20-25 2364 0 0.000000
15-20 2339 0 0.000000
10-15 2622 1 0.000000
5-10 32 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
G02 915 0 28070518643 1 3 3 0 0 O

G03 672 0 44860152542 0 1 1 0 0 O

G04 922 0 27420169249 0 1 1 0 0 O

G05 905 0 29050162962 0 2 2 0 0 O

G06 728 0 46610348589 0 1 1 0 0 O

GO7 740 0 47590125559 0 1 1 0 0 O

G08 791 0 4590012385 0 1 1 0 0 O

G10 811 0 34380182741 0 2 2 0 0 O



G11 687 0 44.63 0.156305
G12 823 0 45.14 0.187174
G13 810 0 44.57 0.151689
G14 913 0 29.56 0.290033
G15 739 0 38.56 0.174936
G16 870 0 32.35 0.193695
G17 907 0 29.16 0.291360
G18 822 0 34.18 0.239957
G19 660 0 44.09 0.146350
G20 807 0 46.05 0.193052
G21 789 0 48.32 0.130015
G22 701 0 45.06 0.458266
G23 796 0 46.04 0.136900
G24 797 0 46.72 0.137023
G26 865 0 32.06 0.167203
G27 777 0 47.66 0.211925
G28 684 0 44.97 0.163562
G29 829 0 4548 0.157524
G30 774 0 46.23 0.299937
G31 946 0 27.80 0.428817

G32 836 0 45.58 0.154736

mean MP1 rms : 0.218527 m
total mean elevation : 39.72 degrees
#MP1 obs>10  : 23316
#9cMP1 slips<25 : 1
#RvrL1slips<25: 34

#RvrL2slips<25 : 34



#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=% 2|m
85-90 86 0 0.061190 |
80-85 236 0 0.067910 |
75-80 641 0 0.067050 |
70-75 1160 0 0.068682 |
65-70 1320 0 0.080526 ||
60-65 1387 0 0.085400 ||
55-60 1252 0 0.098414 ||
50-55 1491 0 0.118455 ||
45-50 1523 0 0.120876 ||
40-45 1687 0 0.131837 |||
35-40 1550 0 0.154129 |||
30-35 1728 0 0.173033 |||
25-30 1904 0 0.205692 ||||
20-25 2364 0 0.254318 |||||
15-20 2339 0 0.275255 ||||||
10-15 2622 1 0.542455 ||[[|II]|
5-10 32 0 0.482776 |||l
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G05
G06
G07
G08
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27
G28
G29
G30

G31

915
672
922
905
728
740
791
811
687
823
810
913
739
870
907
822
660
807
789
701
796
797
865
77
684
829
774

946

28.07 0.555984
44.86 0.214750
27.42 0.446127
29.05 0.188720
46.61 0.470906
47.59 0.162553
45.90 0.149237
34.38 0.240608
4463 0.217534
45.14 0.221604
4457 0.197512
29.56 0.315779
38.56 0.250957
32.35 0.228901
29.16 0.314562
34.18 0.354328
44.09 0.219177
46.05 0.239972
48.32 0.193568
45.06 0.548624
46.04 0.143706
46.72 0.154044
32.06 0.384328
47.66 0.247086
44.97 0.216936
45.48 0.172329
46.23 0.239530

27.80 0.346191



G32 836 0 4558 0.1953% 0 1 1 0 O

mean MP2 rms : 0.272664 m
total mean elevation : 39.72 degrees
#MP2 obs>10  : 23316
#qcMP2 slips<25 : 1
#RvrL1slips<25: 34
#RvrL2slips<25 : 34
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 ms,m>  5=%  1jm  15=%
85-90 86 0 0.096668 ||
80-85 236 0 0.084588 ||
75-80 641 0 0.088209 ||
70-75 1160 0 0.097934 ||
65-70 1320 0 0.102210 ||
60-65 1387 0 0.102514 ||
55-60 1252 0 0.106676 ||
50-55 1491 0 0.122977 ||
45-50 1523 0 0.134972 |||
40-45 1687 0 0.155300 |||
35-40 1550 0 0.184210 ||||
30-35 1728 0 0.201899 ||||
25-30 1904 0 0.277658 ||||||
20-25 2364 0 0.313363 [|||l|

15-20 2339 0 0.344515 ||l

2|m



10-15

2622

1-0.658311 Il

5-10 32 0 0.332596 |||l

0-5

<0

0 0 0.000000

0 0 0.000000

S/IN L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90 87 0.965 8.897 #H#A| NN

80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

236 0.586  8.962 ##[[IIII [N

6410355 8.986 #[[IIINMHTHHHHIT

1160
1321
1387
1252
1491
1524
1688
1551
1728
1904
2364
2342

2640

0.266
0.248
0.242
0.254
0.233
0.337
0.525
0.359
0.213
0.320
0.508
0.475

0.504

8.991 AN
8.993 AN
8.994 AN
8.993 AN
8.994 AN
8.928 #|[IIIIHHwm
8.633 ##[ [N
8.090 #[[[NHHTHrm
7.998 #|[[NHTHri
7.922 #[II I
7.654 #AIIINTTmrmr

7156 AN
6.742 ## I

5-10 35 1215 6.371 st

0-5

<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

100



elev (deg) tot SN2 sig mean 0|5 110

85-90 87 0.866 7.920 AN

80-85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

236 0.602 7856 ##[IIIINNNMTHII

6410398 7.924 ##||IIIINMNNIHTHI

1160
1321
1387
1252
1491
1524
1688
1551
1728
1904
2364
2342

2640

0.435
0.504
0.531
0.476
0.431
0.480
0.520
0.565
0.651
0.609
0.703
0.669

0.684

7834 ## I
7.696 ## [N
7.406 ##|IIIINTH
7.238 ## I
761 AN
6.826 ##||[IIIIINHTH
6.434 #AIIIIIINTTH
6.204 ##|IININTHre
S.791 NI
5.346 I
S.A22 NN
.61 eI

4.188 ##H[IIINNTTNIT

5-10 35 0.950 3.743 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : noa11270.100

input RnxNAV file(s) : noa11270.10n

4-character ID : NOA1 (# = 12620M001)
Receiver type : LEICA GRX1200PRO (# = 462590) (fw = 7.53/2.125)

Antenna type (LEIATS04  LEIS (# = 103326)

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4599644.1821 2034859.4312 3909899.4122 (m)
antenna WGS 84 (geo) : N 38 deg 02'49.35" E 23 deg 51' 51.69"
antenna WGS 84 (geo) : 38.047043 deg 23.864357 deg

WGS 84 height : 555.0837 m

|gc - header| position : 34.8947 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVs w/o OBS : 1 25

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30372

Possible obs > 10.0 deg: 24065



Complete obs > 10.0 deg: 24019

Deleted obs > 10.0deg: 10

Masked obs < 10.0 deg: 758
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.183534 m
Moving average MP2  :0.223326 m
Points in MP moving avg : 50
Mean S1 S2 : 7.97 (sd=1.07 n=24029) 6.41 (sd=1.66 n=24019)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 196) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips < 10.0 deg* : 59
|IOD slips > 10.0deg : 22
|OD or MP slips < 10.0%: 77
|OD or MP slips > 10.0: 28

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 10 5 700:00 10 5 723:59 24.00 30 24065 24019 100 0.18 0.22 858

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2010 May 7 00:00:00.000
Observations end :2010 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02
G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27

1177 22.61
989 32.28
1176 22.45
1165 23.61
860 40.95
86141.39
911 40.31
852 40.78
1096 26.92
902 35.62
947 39.68
933 39.10
1162 23.96
1072 28.51
1131 26.11
1167 23.41
1132 25.87
1050 30.10
935 40.31
91042.49
1016 31.89
918 40.48
920 41.02
1111 26.07

908 41.61

9202754 920 920 920 920

684 45.21
922 27.27
898 29.13
740 46.79
741 47.30
796 45.41
732 46.65
778 35.78
699 45.07
837 44.24
820 43.81
916 29.06
654 43.10
853 32.96
911 28.58
823 33.64
672 44.40
82345.12
792 48.08
700 44.74
803 45.56
803 46.27
853 32.43

79147.02

684
922
896

740

741

796

708
77

699

837

820
914
654
853
911
819
672

823

792
700

803

803
852

791

684
922
896
740
741
796
708
777
699
837
820
914
654
853
911
818
672
823
792
700
803
803
844

791

684
922
896

740

741

796

708
777

699

837

820
914
654
853
911
819
672

823

792
700

803

803
852

791

684
922
896
740
741
796
708
777
699
837
820
914
654
853
911
818
672
823
792
700
803
803
844

791

0 920 920

0
0

664
922
896

740

741

796

708
777

699

837

820
914
654
853
911
818
672

823

792
700

803

803
844

[E)

684
922
896

740

741

796

708
777

699

837

820
914
654
853
911
819
672

823

792
700

803

803
852

791

P2 CA L2C

0
0
0
0



G28
G29
G30
G31
G32

G25

1189 22.91

938 37.15 727 47.05

Obs below mask ( 10.00 deg)

Obs above mask w/ no L1

Obs above mask w/ no L2

Obs above mask w/ no P1 | CA :

0

Obs above mask w/ no P2 | L2C :

Obs above mask w/ low L1 S/N :

Obs above mask w/ low L2 S/N :

0

. 2618

10

Obs reported w/ code | phase : 26647

Obs deleted (any reason)

Obs complete

No. of Rx clock offsets : 0

Total Rx clock drift

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m>

85-90

80 -85

75-80

70-75

79 0 0.000000

287 0 0.000000

705 0 0.000000

1049 0 0.000000

. 24019

. 2628

: 0.000000 ms

5=%

0

0

1|m

1067 30.27 68244.64 680 679 680 679
9514010 83944.78 839 839 839 839
90840.12 7904538 790 790 790 790
94527.55 945 945 945 0945

95640.27 84844.76 848 848 848 848

0

0 679 680
0 839 839
0 790 790

0 945 945

0 848 848

0

15=%

0

0
0
0

0
0



65-70 1469 0 0.000000
60-65 1485 0 0.000000
55-60 1313 0 0.000000
50-55 1513 0 0.000000
45-50 1630 0 0.000000
40-45 1752 0 0.000000
35-40 1618 0 0.000000
30-35 1700 0 0.000000
25-30 2023 0 0.000000
20-25 2342 0 0.000000
15-20 2422 1 0.000000
10-15 2623 21 0.000000 =
5-10 2553 57 0.000000 ====
0-5 30 2 0.000000 =============

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 920 0 27540194744 0 0 O 0 0 O
G03 684 0 45210461945 0 0 O 0 O O
G04 922 0 27270224389 2 0 0 0 0 O
G05 8% 0 29170181792 3 0 O 0 0 O
G06 740 0 46830149359 1 0 O 0 O O
G07 741 0 47300117811 0 0 O 0O O O
G08 796 0 4541011983 0 0 O 0 0 O
G09 708 0 47230106819 0 0 O 1 0 O

G10 777 0 3581 05%881 0 0 0 0 0 O



G11 699 0 45.07 0.117829
G12 837 0 44.24 0.110913
G13 820 0 43.81 0.127430
G14 914 0 29.10 0.225338
G15 654 0 43.10 0.141871
G16 853 0 33.01 0.352189
G17 911 0 28.58 0.145936
G18 819 1 33.84 0.253273
G19 672 0 44.40 0.259127
G20 823 0 4512 0.115443
G21 792 0 48.09 0.129661
G22 700 0 44.84 0.187881
G23 803 0 45.56 0.113351
G24 803 0 46.30 0.124998
G26 852 8 32.66 0.165901
G27 791 0 47.02 0.174625
G28 680 1 44.80 0.151038
G29 839 0 44.84 0.113589
G30 790 0 45.47 0.107900
G31 945 0 27.62 0.154819

G32 848 0 44.76 0.105469

mean MP1 rms : 0.183531 m
total mean elevation : 39.92 degrees
#MP1 obs>10  : 24019
#9cMP1 slips<25 : 25
#RvrL1slips<25: 0

#RvrL2slips<25: 0



#qcMP1 slips>25 : 1
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=% 2|m
85-90 79 0 0.065988 |

80-85 287 0 0.074928 |

75-80 705 0 0.059567 |

70-75 1049 0 0.068755 |

65-70 1469 0 0.078349 ||

60-65 1485 0 0.071848 |

55-60 1313 0 0.070606 |

50-55 1513 0 0.088440 ||

45-50 1630 0 0.085585 ||

40-45 1752 0 0.091615 ||

35-40 1618 0 0.090754 ||

30-35 1700 1 0.111797 ||

25-30 2023 0 0.144592 |||

20-25 2342 0 0.174605 |||

15-20 2422 2 0.299898 ||||I|

10-15 2623 23 0.507034 #||//II|
5-10 2553 72 0.550183 #Ht||||||
0-5 30 2 0250631 #Hft========

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27
G28
G29

G30

920
684
922
896
740
741
796
708
77
699
837
820
914
654
853
911
819
672
823
792
700
803
803
852
791
680
839

790

27.54 0.354812
4521 0.638917
27.27 0.251722
29.17 0.246078
46.88 0.230622
47.30 0.139814
4541 0.102091
47.23 0.145819
35.81 0.668123
45.07 0.232688
44.24 0.122403
43.81 0.186004
29.10 0.254951
43.10 0.145580
33.01 0.264211
28.58 0.185752
33.84 0.456672
44.40 0.121721
45.12 0.132309
48.09 0.157634
44.84 0.278492
45.56 0.100777
46.30 0.141513
32.66 0.203460
47.02 0.156415
44.80 0.227630
44.84 0.145422

45.47 0.135686



G31 945 0 27620182112 0 0 0 0 O

G32 848 0 4476 0117680 0 0 0 0 O

mean MP2 rms : 0.223326 m
total mean elevation : 39.92 degrees
#MP2 obs>10  : 24019
#qcMP2 slips<25 : 25
#RvrL1slips<25: 0
#RvrL2slips<25: 0

#qcMP2 slips>25 : 1
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP2 rms, m> 5% 1m 15=%
85-90 79 0 0.077410 ||
80-85 287 0 0.081647 ||
75-80 705 0 0.069012 |
70-75 1049 0 0.066182 |
65-70 1469 0 0.071169 |
60-65 1485 0 0.069234 |
55-60 1313 0 0.079523 ||
50-55 1513 0 0.078195 ||
45-50 1630 0 0.087780 ||
40-45 1752 0 0.093538 ||
35-40 1618 0 0.104793 ||
30-35 1700 1 0.120373 ||
25-30 2023 0 0.143718 |||

20-25 2342 0 0.205507 ||||

2|m



15-20 2422 2 0.396646 |||l

10-15 2623 23 0.635078 #|||[///1II]|

5-10 2553 68 1.030132 #1111

0-5 30 2 0.456477 #HHit====

<0

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90 80 1.049 &.750 NI

80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

287 0.555  8.941 ##[[IIINIINTTHTHTHn

7050339 8.987 # ([N

1049
1470
1485
1313
1513
1631
1753
1619
1700
2023
2342
2426

2633

0.278
0.235
0.234
0.248
0.238
0.387
0.523
0.222
0.206
0.456
0.423
0.487

0.499

8.991 AN
8.994 AN
8.994 AN
8.993 AN
8.991 AN
8.880 ##[[ I
8.365 ##|IIIINNTmmr
8.005 # [N
7991 A
7765 # I

74T
6.689 ## Il

6.075 #A I[NNI

5-10 2587 0.576 5.556 #||I[IIININIII

0-5 31 1.016  5.032 ##H|IINI

<0

0 0.000 0.000

100



S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0|5

85-90 80 1.079  8.500 NI

80-85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

287 0706 8.432 ###| [l

705 0.578  8.363 ##|| I

1049
1470
1485
1313
1513
1631
1753
1619
1700
2023
2342
2426

2623

0.558
0.509
0.361
0.226
0.399
0.531
0.484
0.532
0.625
0.605
0.674
0.642

0.747

8.416 ## |
8.299 ##| NI
8.090 #[[NHHTHmrm

7.995 #|HTHTHrm
7.858 # ([N

7445 NI
7.095 ##A [N
6.494 I
6121 s
5.425 #A NN
5.076 NI
4418 AN
3.924 sl

5-10 2574 0.976 3.435 ###||]/]]|

0-5 30 1.074 3.133 ###H|]|||]1]|

<0

0 0.000 0.000

110



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : nvrk1270.100

input RnxNAV file(s) : nvrk1270.10n

4-character ID :NVRK
Receiver type : LEICA GRX1200GGPRO (# = 351602) (fw = 5.62/3.014)

Antenna type : LEIAX1202GG

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4386259.3287 1940978.3234 4190914.4086 (m)
antenna WGS 84 (geo) : N 41deg 20' 8.68" E 23 deg 52' 12.11"
antenna WGS 84 (geo) : 41.335743 deg 23.870030 deg

WGS 84 height : 639.5534 m

|gc - header| position : 30.4602 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVs w/o OBS : 1 25

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 26 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30527

Possible obs > 10.0 deg: 23980



Complete obs > 10.0 deg: 23835

Deletedobs > 10.0deg: 3

Masked obs < 10.0 deg: 858
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.265824 m
Moving average MP2  :0.321478 m
Points in MP moving avg : 50
Mean S1 S2 : 8.16 (sd=0.92 n=23838) 6.21 (sd=1.33 n=23835)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 27) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
|OD slips < 10.0 deg* : 1
IOD slips> 10.0deg : 10
|OD or MP slips < 10.0%; 1
|OD or MP slips > 10.0: 12

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 10 5 700:00 10 5 723:59 24.00 30 23980 23835 99 0.27 0.32 1986

Processing parameters are:



Receiver tracking capability ~ : 26 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1 ;0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips ;yes

Do plot file(s) :yes

Observations start : 2010 May 7 00:00:00.000
Observations end :2010 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G02 116823.02 9222784 916 916 916 916 0 916 916 O
G03 102530.93 6744493 673 673 673 673 0 673 673 O
G04 11682282 9222759 920 920 920 920 0 920 920 O
G05 116123.98 9092923 906 906 906 906 0O 906 906 O
G06 95736.26 73046.64 729 729 729 729 0 729 729 O
G07 9453744 7294766 728 728 728 728 0 728 728 O
G08 89041.23 7784645 778 778 778 7718 0 778 778 O
G09 8923873 7204718 672 672 672 672 0 672 672 0
G10 11022691 8133463 810 809 810 809 0O 809 810 O
G11 9733251 6884470 687 687 687 687 0 687 687 0
G12 92240.82 8144557 814 814 814 814 0 814 814 O
G13 90740.31 7984513 797 797 797 797 0 797 797 O
G14 11592440 9222939 916 916 916 916 0 916 916 0
G15 108828.19 7483855 723 721 723 721 0 721 723 O
G16 113526.29 8723269 870 870 870 870 O 870 870 O
G17 116223.81 9172884 911 911 911 911 0 911 911 O
G18 11382588 8503291 848 848 848 848 0 848 848 0
G19 107129.56 6644420 663 663 663 663 0 663 663 O
G20 9114132 80046.37 798 798 798 798 0 798 798 O
G21 89043.06 77648.66 775 775 775 775 0 775 775 O
G22 105030.73 6914447 680 680 680 680 O 680 680 O
G23 8954145 78346.67 783 783 783 783 0 783 783 O
G24 8984188 7844724 784 784 784 784 0 784 784 0
G26 11132625 8663232 859 859 859 859 O 859 859 O

G27 8894232 T7647.75 776 776 776 776 0 776 776 0



G28 109129.74 6754449 667 667 667 667 O 667 667
G29 9274115 81746.03 817 817 817 817 0 817 817
G30 88541.02 7714635 771 771 7711 7711 0 771 7M1
G31 11842337 9472798 943 943 943 943 0 943 943
G32 9314138 8244610 824 824 824 824 0 824 824

G25 10123432 7174709 0 0 0 O O 0 O

Obs below mask ( 10.00 deg) : 31
Obs above mask w/noL1 : 0
Obs above maskw/noL2 : 3
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 3
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 23869
Obs deleted (any reason) : 34

Obs complete . 23835

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 133 0 0.000000
80-85 336 0 0.000000
75-80 704 0 0.000000

70-75 1376 0 0.000000



65-70 1217 0 0.000000
60-65 1371 0 0.000000
55-60 1258 0 0.000000
50-55 1478 0 0.000000
45-50 1596 0 0.000000
40-45 1713 0 0.000000
35-40 1567 0 0.000000
30-35 1689 0 0.000000
25-30 2169 0 0.000000
20-25 2267 0 0.000000
15-20 2393 0 0.000000
10-15 2541 10 0.000000
5-10 27 1 0.000000 =======
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 916 0 28040274288 0 2 2 0 0 O
G03 673 0 45100206994 0 1 1 0 0 O
G04 920 0 27720517994 0 2 2 0 0 O
GO5 906 0 2938026499 0 2 2 0 0 O
G06 729 0 46790253284 O 1 1 0 O O
G07 728 0 47820309247 0 1 2 0 0 O
G08 778 0 46450184323 0 0 1 0 0 O
G09 672 0 49610232066 0 1 1 0 0 O

G10 810 1 348502967 1 2 5 0 0 O



G11 687 0 44.86 0.242612
G12 814 0 45.67 0.155487
G13 797 0 45.28 0.185378
G14 916 0 29.60 0.350212
G15 723 2 39.71 0.268037
G16 870 0 32.79 0.382983
G17 911 0 29.05 0.278924
G18 848 0 33.03 0.422917
G19 663 0 44.37 0.200134
G20 798 0 46.56 0.170533
G21 775 0 48.71 0.313347
G22 680 0 45.13 0.245881
G23 783 0 46.67 0.276584
G24 784 0 47.27 0.215253
G26 859 0 32.59 0.311806
G27 776 0 47.86 0.210188
G28 667 0 44.90 0.199067
G29 817 0 46.09 0.163493
G30 771 0 46.45 0.196902
G31 943 0 28.13 0.326614

G32 824 0 46.20 0.188071

mean MP1 rms : 0.265825 m
total mean elevation : 40.25 degrees
#MP1 obs>10  : 23835

#9c MP1 slips<25 : 12
#RvrL1slips<25: 39

#RvrL2slips<25 : 53



#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=% 2|m
85-90 133 0 0.045641 |

80-85 336 0 0.051207 |

75-80 704 0 0.059400 |

70-75 1376 0 0.068963 |
65-70 1217 0 0.078310 ||
60-65 1371 0 0.081207 ||
55-60 1258 0 0.080869 ||
50-55 1478 0 0.096680 ||
45-50 1596 0 0.110092 ||
40-45 1713 0 0.120908 ||
35-40 1567 0 0.143910 |||
30-35 1689 0 0.163968 |||
25-30 2169 0 0.223712 |||
20-25 2267 0 0.328703 ||||II|
15-20 2393 0 0.401886 |||/||I|
10-15 2541 12 0.619383 ||/l
5-10 27 1 0.553911 #HaHHHH |||
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27
G28
G29

G30

916
673
920
906
729
728
778
672
810
687
814
797
916
723
870
911
848
663
798
775
680
783
784
859
776
667
817

771

28.04 0.288577
45.10 0.219056
27.72 0.305555
29.38 0.402515
46.79 0.820390
47.82 0.175165
46.45 0.245563
49.61 0.220707
34.85 0.420730
44.86 0.277635
45.67 0.195315
45.28 0.249461
29.60 0.300527
39.71 0.338737
32.79 0.377171
29.05 0.383750
33.03 0.643631
44.37 0.200572
46.56 0.185275
48.71 0.284580
45.13 0.187402
46.67 0.317748
47.27 0.363348
32.59 0.323869
47.86 0.226166
44.90 0.199960
46.09 0.294495

46.45 0.186394



G31 943 0 28130590979 1 3 3 0 O

G32 824 0 46200263181 1 1 2 0 O

mean MP2 rms : 0.321480 m
total mean elevation : 40.25 degrees
#MP2 obs>10  : 23835
#qcMP2 slips<25 : 13
#RvrL1slips<25: 39
#RvrL2slips<25 : 53
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP2 rms, m> 5% 1m 15=%
85-90 133 0 0.059134 |
80-85 336 0 0.081582 ||
75-80 704 0 0.081498 ||
70-75 1376 0 0.083673 ||
65-70 1217 0 0.094910 ||
60-65 1371 0 0.110417 ||
55-60 1258 0 0.113533 ||
50-55 1478 0 0.132377 |||
45-50 1596 0 0.142244 |||
40-45 1713 0 0.153511 |||
35-40 1567 0 0.172458 |||
30-35 1689 0 0.203928 ||||
25-30 2169 0 0.261751 |||||

20-25 2267 0 0.326333 ||l

2|m



15-20 2393 0 0.449289 ||[/||Il]

10-15 2541 13 0.858502 #||[/11IIII11I|

5-10 27 1 0.475299 #HHHHH|||

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90

1340.777 - 8.933 #AIIINNTTHII

80-85 336 0.491

75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

8.973 ##AIIMMTHHrrmr

7040339 8.987 # ([N

1376
1218
1371
1258
1478
1597
1714
1568
1689
2169
2267
2395

2564

0.243
0.258
0.243
0.254
0.237
0.317
0.527
0.358
0.205
0.328
0.557
0.575

0.714

8.993 #[[INNHmrm
8.993 AN
8.993 AN
8.993 AN
8.993 # [N
8.941 AN
8.621 ## [N
8.090 #[[[NHHTHmrmm
7.998 #{[III N
710 # [
7.566 # I[N

70T AN
6.592 w1

5-10 31 1.308 6.387 sl

0-5

<0

0 0.000 0.000

0 0.000 0.000

100



S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0|5

85-90

134 0.691

7.940 A I

80-85 336 0.436 7.976 AN

75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

704-0.313  7.982 #[[NINTITHTATT

1376
1218
1371
1258
1478
1597
1714
1568
1689
2169
2267
2395

2561

0.315
0.484
0.538
0.522
0.444
0.423
0.528
0.535
0.588
0.629
0.665
0.698

0.696

5-10 30 0.961

0-5

<0

7.938 #|[NHTHrmi
7.748 # I

7.535 ## I
7.352 ## I
7199 #A NN
6.908 ##|[[IIINHTHHI
6.540 ## I[NNI
6.261 # ([N
5.820 ## NN
5.462 ## NN
5.140 AT
4.697 s
4418 AN

4.200 #HA# NN

0 0.000 0.000

0 0.000 0.000

10



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : pont1270.100

input RnxNAV file(s) : pont1270.10n

4-character ID - PONT
Receiver type : LEICA GRX1200PRO (# = 465460) (fw = 5.10/3.013)

Antenna type : LEIAX1202GG

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4671274.3106 1754468.5285 3959401.3479 (m)
antenna WGS 84 (geo) : N 38 deg 37' 8.44" E 20 deg 35' 7.84"
antenna WGS 84 (geo) : 38.619012deg 20.585511 deg

WGS 84 height : 66.1619 m

|gc - header| position : 33.7832 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVs w/o OBS : 1 25

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2865

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30237

Possible obs > 10.0 deg: 23944



Complete obs > 10.0 deg: 20186

Deletedobs > 10.0deg: 8

Masked obs < 10.0 deg: 5265
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.271071 m
Moving average MP2  :0.345094 m
Points in MP moving avg : 50
Mean S1 S2 : 8.34 (sd=0.81 n=20194) 6.47 (sd=1.32 n=20186)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
othermsec mp events : 0 (: 19) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 5
|OD or MP slips < 10.0*; 0
|IOD or MP slips > 10.0: 11

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 10 5 700:00 10 5 723:59 23.88 30 23944 20186 84 0.27 0.35 1835

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2010 May 7 00:00:00.000
Observations end :2010 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02 11822236 9292710 593 585 593 585

G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26

G27

950 34.53
1169 22.84
1154 24.22
8724145
907 38.48
897 40.76
863 40.60
1079 28.00
830 40.01

945 39.80
921 39.55
1168 23.66
1063 29.77
1117 27.03
1173 23.09
1149 24.97
1029 31.52
93540.38

893 42.65

1053 29.90
903 40.95

905 41.38

1099 26.85

917 41.58

696 46.02
912 27.88
883 30.11
754 47.16
72547.31

78146.07
744 46.30
714 39.46
71045.93
836 44.34
808 44.38
927 28.52
667 44.18
824 34.80
923 27.99
862 31.59
685 45.34
82345.20

777 48.28

684 43.69
788 46.20

787 46.84

83133.87

803 46.77

578
802
776

616

725

781
90
600

592

767

808
536
538
"7
524
622
567

733

77
684

788

787
716

653

578 578 578

802 802 802

776 776 776

616 616 616

725 725 725

781

781

781

90 90 90

600 600 600

592 592 592

767 767 767

808 808 808

536
538
"7
524
622
567
733
77
684
788
787
716

653

536
538
"7
524
622

567

733

77

684

788

787

716

653

536
538
"7
524
622
567
733
777
684
788
787
716

653

0 585 593

0 578 578

0 802 802

0 776 776

0 781
0 9 90

0 616 616

0 725 725

781

0

0 600 600

0

536
538
"7
524
622
567
733
77
684
788
787
716

653

0 592 592

0 767 767

0 808 808

536
538
"7
524
622
567
733
77
684
788
787
716

653

P2 CA L2C

0
0
0
0



G28 10902891 6664353 651 651 651 651 0O 651 651 O
G29 9404045 8294519 829 829 829 829 0 829 829 0
G30 91340.05 7974516 681 681 681 681 0 681 681 O
G31 11842323 9412796 830 830 830 830 0 830 830 0
G32 94740.57 8384519 833 833 833 833 0 833 833 0
GO1 11632424 9242922 0 0 O O O O O

G25 9993401 7114651 0 0 0O 0 O 0 O

Obs below mask ( 10.00 deg) : 26
Obs above maskw/nolL1 : 0
Obs above maskw/noL2 : 8
Obs above maskw/noP1|CA : 0
Obs above maskw/no P2 |L2C: 8
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 20220
Obs deleted (any reason) : 34
Obs complete . 20186

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 126 0 0.000000
80-85 245 0 0.000000

75-80 690 0 0.000000



70-75 1132 0 0.000000
65-70 1444 0 0.000000
60-65 1249 0 0.000000
55-60 1337 0 0.000000
50-55 1237 0 0.000000
45-50 1696 0 0.000000
40-45 1691 0 0.000000
35-40 1586 0 0.000000
30-35 1518 1 0.000000
25-30 1476 3 0.000000
20-25 1419 1 0.000000
15-20 1557 0 0.000000
10-15 1756 0 0.000000
5-10 23 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
G02 593 8 30620543913 1 3 2 2 4 6

G03 578 0 51350.19%75%4 0 0 0 0 1 1

G04 802 0 2897034488 0 1 1 1 1 2

GO5 776 0 3156 0400820 0 1 1 0 1 1

G06 616 0 53300172529 O O O O 1 1

GO7 725 0 47420185219 0 1 1 0 0 O

G08 781 0 4618 0175000 0 1 1 0 0 O

G09 90 0 4046 0140451 0 0 0 1 2 2



G10 600 0O 43.31 0.569810
G11 592 0 51.14 0.194406
G12 767 0 46.97 0.165125
G13 808 0 44.48 0.176253
G14 536 0 33.41 0.234782
G15 538 0 48.59 0.254191
G16 717 0 37.09 0.643858
G17 524 0 32.31 0.232039
G18 622 0 38.36 0.215365
G19 567 0 50.67 0.208429
G20 733 0 48.66 0.185378
G21 777 0 48.28 0.429769
G22 684 0 43.80 0.305174
G23 788 0 46.20 0.168758
G24 787 0 46.87 0.181134
G26 716 0 35.53 0.491932
G27 653 0 52.29 0.156337
G28 651 0 43.96 0.395920
G29 829 0 45.26 0.174139
G30 681 0 49.71 0.159141
G31 830 0 29.07 0.221739

G32 833 0 45.49 0.162620

mean MP1 rms : 0.271070 m
total mean elevation : 43.03 degrees
#MP1 obs>10 : 20186
#9cMP1 slips<25: 3

#RvrL1slips<25: 21



#RvrL2slips<25 : 20
#qcMP1 slips>25: 7
#RvrlL1slips>25: 24

#RvrL2slips>25 : 28

elev (deg) totslps <MP1 rms,m>  5=% 1jm  15=%
85-90 126 0 0.115285 ||
80-85 245 0 0.127738 |||
75-80 690 0 0.133369 |||
70-75 1132 1 0.133359 |||
65-70 1444 0 0.148459 |||
60-65 1249 0 0.149268 |||
55-60 1337 0 0.156201 |||
50-55 1237 1 0.154926 |||
45-50 1696 0 0.196968 |||
40-45 1691 1 0.190281 ||||
35-40 1586 0 0.208415 |||
30-35 1518 2 0.243933 |||
25-30 1476 2 0.390846 ||[|IlII
20-25 1419 1 0.330020 [{|Ill
15-20 1557 0 0.387186 |||/l
10-15 1756 2 0.692608 |||[[IIII
5-10 23 0 0.365402 |[||lIII
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2 rx

2|m



SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 593 8 3062 0666035 1 3 2 2 4 6
G03 578 0 51350266722 0 0 0 O 1 1
G04 802 0 2897 0453%6 0 1 1 1 1 2
G05 776 0 3156 0580928 0 1 1 0 1 1
G06 616 0 5330 0250179 0 0 O O 1 1
G07 725 0 47420248795 0 1 1 0 0 O
G08 781 0 4618 0256523 0 1 1 0 0 O
G09 90 0 40460232828 0 0 0 1 2 2
G10 600 O 433104883%4 1 2 2 0 1 1
G11 592 0 51140254505 0 0 0 O 1 1
G12 767 0 46970219341 0 1 1 0 0 O
G13 808 0 44480221119 0 1 1 0 0 O
G14 536 0 33410272198 0 1 1 0 0 O
G15 538 0 4859 032476 0 0 0 1 2 2
G16 717 0 37.09 0630065 0 1 1 1 1 2
G17 524 0 32310753323 0 0 O O 1 1
G18 622 0 38360269953 0 0 0 0 0 O
G19 567 0 5067 0282122 0 0O O O 1 1
G20 733 0 4866 0223463 0 0 O O 1 1
G21 777 0 4828 0507362 0 1 1 0 0 O
G22 684 0 4380036847 0 1 1 0 0 O
G23 788 0 46200239341 0 0 O O 0 O
G24 787 0 4687 0241186 0 1 1 0 0 O
G26 716 0 35530431192 0 1 1 0 2 2
G27 653 0 5229 0207601 0 0O O 1 2 2
G28 651 0 439 0314677 0 1 1 0 0 O

G29 829 0 4526021683 O 1 1 0 0 O



G30 681 0 49710308126 0 0 O O 1
G31 830 0 2907 0432246 0 1 1 0 1

G32 833 0 45490215840 0 1 1 0 O

mean MP2 rms : 0.345082 m
total mean elevation : 43.03 degrees
#MP2 obs>10 : 20186
#qcMP2 slips<25 : 2
#RvrL1slips<25: 21
#RvrL2slips<25 : 20
#qcMP2 slips>25: 7
#RvrL1slips>25: 24

#RvrL2slips>25 . 28

elev (deg) totslps <MP2 rms,m>  5=%  1jm  15=%
85-90 126 0 0.197548 |||
80-85 245 0 0.189230 |||
75-80 690 0 0.223719 |||
70-75 1132 1 0.232804 |||
65-70 1444 0 0.234735 |||
60-65 1249 0 0.222862 |||
55-60 1337 0 0.246503 |||
50-55 1237 1 0.241680 |||
45-50 1696 0 0.472875 |||l
40-45 1691 1 0.225186 |||
35-40 1586 0 0.255834 |||l
30-35 1518 2 0.345499 ||||II|

25-30 1476 2 0.484433 ||l

2|m



20-25

1419

10.304789 ||[|l|

15-20 1557 0 0.375944 ||I|ll

10-15

1756

1-0.768475 [lI[11IINI

5-10 23 0 0.398908 |||l

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 - 85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40- 45
35-40
30-35
25-30
20-25
15- 20

10-15

127-°0.799  8.929 s

245 0.575  8.963 ##[[ NI

690 0.343  8.987 # I[NNI

1132
1445
1249
1337
1237
1697
1691
1588
1528
1485
1422
1558

1763

0.269
0.237
0.255
0.248
0.277
0.320
0.511
0.440
0.486
0.530
0.505
0.521

0.538

8.991 AN
8.994 AN
8.993 AN
8.993 # I
8.981 #[[INHHrm
8.936 # [N
8.677 ##| [N
G

7.926 #HIIIINITHm

7.908 # NN

7767 #AINTmrmrm
7281 ## TN

6.855 ##|[IIIINHTH

5-10 26 1.357  6.192 st

0-5

<0

0 0.000 0.000

0 0.000 0.000

110



S/N L2 summary (per elevation bin):

elev (deg) tot SN2sig mean 05

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

127 0.751

7.992 ### I

245 0515 7.971 #A|IIIINNMTNIHH

690 0.318  7.983 #[[INIINIMNIHIIHTL

1132
1445
1249
1337
1237
1697
1691
1588
1528
1478
1421
1558

1763

0.315
0.355
0.466
0.533
0.484
0.443
0.523
0.535
0.806
0.763
0.632
0.685

0.678

7.958 #|[NIHTHrm

7.904 #[[NNTHHmmn
7778 #A N

7.408 ## NI
7243 #A I
7.068 ## [N
6.690 ## [N
6.338 ##|IININHHme
5.924 I
S.512 NN
5.218 ## I
4785 ### ([N
4.347 #H I

5-10 26 1.116 4.269 #H)|I/11111]11

0-5

<0

0 0.000 0.000

0 0.000 0.000

100



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : prkv1270.100

input RnxNAV file(s) : prkv1270.10n

4-character ID : PRKV
Receiver type : LEICA GRX1200PRO (# = 465459) (fw = 5.10/3.013)

Antenna type : LEIAX1202GG

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4435580.0265 2188861.2427 4013599.6110 (m)
antenna WGS 84 (geo) : N 39 deg 14'44.62" E 26 deg 15'55.17"
antenna WGS 84 (geo) : 39.245727 deg 26.265326 deg

WGS 84 height : 187.9182 m

|gc - header| position : 35.8693 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVs w/o OBS : 1 25

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2868

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30511

Possible obs > 10.0 deg: 24118



Complete obs > 10.0 deg: 23471

Deleted obs > 10.0 deg: 1

Masked obs < 10.0 deg: 2070
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.272844 m
Moving average MP2  :0.319380 m
Points in MP moving avg : 50
Mean S1 S2 : 8.16 (sd=0.87 n=23472) 6.39 (sd=1.31 n=23471)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 12) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : O
|OD or MP slips < 10.0%; 0
IOD or MP slips> 10.0: 6

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 10 5 700:0010 5 723:5923.90 30 24118 23471 97 0.27 0.32 3912

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable | yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2010 May 7 00:00:00.000
Observations end :2010 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G02 116823.05 9122812 911 911 911 911 0 911 911 O
G03 1028 30.36 67144.38 658 658 658 658 O 658 658 O
G04 11772239 9262711 924 924 924 924 0 924 924 O
G05 11692343 9102864 908 908 908 908 0 908 908 O
G06 94236.35 7264628 714 714 714 714 0 714 714 O
GO07 8654154 7484727 748 748 748 748 0 748 748 O
G08 9114042 7984544 798 798 798 798 0 798 798 O
G09 83641.12 7174712 197 197 197 197 0 197 197 O
G10 111026.22 8213365 818 818 818 818 0 818 818 0
G11 9783192 6854423 672 672 672 672 0 672 672 O
G12 9354020 82644.84 826 826 826 826 0 826 826 O
G13 9273945 8164414 816 816 816 816 0 816 816 O
G14 11562443 90829.74 894 894 894 894 0 894 894 0
G15 10972742 7563741 751 751 751 751 0O 751 751 O
G16 11422560 8773181 874 874 874 874 0 874 874 0
G17 11582392 90329.26 902 902 902 902 0 902 902 O
G18 11222660 80235.11 800 800 800 800 O 800 800 O
G19 10732895 6594353 646 646 646 646 0 646 646 O
G20 92240.80 8104576 798 798 798 798 0 798 798 O
G21 9104271 7964812 796 796 796 79% 0 796 796 O
G22 100532.84 7084527 695 695 695 695 0 695 695 O
G23 91640.67 8034570 803 803 803 803 0 803 803 O
G24 9194121 8044639 804 804 804 804 0 804 804 O
G26 11202565 8713155 869 869 869 869 0 869 89 0

G27 8914197 7754750 774 774 774 774 0 774 774 0



G28 106131.07 6914529 691 691 691 691 0 691 691 O
G29 9454045 8354512 835 835 835 835 0 835 835 0
G30 8914069 77446.08 774 774 774 774 0 774 774 O
G31 118822.98 9492752 947 946 947 946 0 946 947 O
G32 9494065 8414523 829 829 829 829 0 829 829 0
GO1 9024090 7864621 0 0 O 0O O 0 O

G25 9263824 7354734 0 0 0 0 O 0 O

Obs below mask ( 10.00 deg) : 36
Obs above maskw/nolL1 : 0
Obs above maskw/noL2 : 1
Obs above maskw/noP1|CA : 0
Obs above maskw/no P2 |L2C: 1
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 23508
Obs deleted (any reason) : 37

Obs complete . 23471

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 55 0 0.000000
80-85 265 0 0.000000

75-80 522 0 0.000000



70-75 1082 0 0.000000
65-70 1406 0 0.000000
60-65 1395 0 0.000000
55-60 1305 0 0.000000
50-55 1506 0 0.000000
45-50 1584 0 0.000000
40-45 1654 0 0.000000
35-40 1635 0 0.000000
30-35 1720 0 0.000000
25-30 1853 0 0.000000
20-25 2426 0 0.000000
15-20 2392 0 0.000000
10-15 2643 0 0.000000
5-10 33 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
G02 911 0 28230273060 O 1 1 0 0 O

G03 658 0 44650223064 0 1 1 0 1 1

G04 924 0 27240284569 0 1 2 0 0 O

GO5 908 0 28770379813 0 1 1 0 0 O

G06 714 0 46610239979 0 1 1 1 1 1

GO7 748 0 47380217142 0 1 1 0 0 O

G08 798 0 45540273307 0 1 1 0 0 O

G09 197 0 28870242209 0 1 1 1 1 A1



G10 818 0 33.84 0.266509
G11 672 0 44.60 0.176757
G12 826 0 44.94 0.213662
G13 816 0 44.14 0.188148
G14 894 0 29.46 0.270739
G15 751 0 37.70 0.243406
G16 874 0 31.94 0.282848
G17 902 0 29.37 0.318624
G18 800 0 35.24 0.477181
G19 646 0 43.27 0.358626
G20 798 0 46.37 0.187296
G21 796 0 48.12 0.372257
G22 695 0 45.73 0.248452
G23 803 0 45.80 0.280108
G24 804 0 46.43 0.262773
G26 869 0 31.69 0.268872
G27 774 0 47.65 0.203748
G28 691 0 4540 0.324429
G29 835 0 45.18 0.198812
G30 774 0 46.17 0.183034
G31 947 1 27.65 0.371109

G32 829 0 45.39 0.280374

mean MP1 rms : 0.272845m
total mean elevation : 39.51 degrees
#MP1 obs>10  : 23471
#9cMP1 slips<25: 0

#RvrL1slips<25: 34



#RvrL2slips<25 : 35
#qcMP1 slips>25: 6
#RvrL1slips>25: 8

#RvrL2slips>25: 8

elev (deg) totslps <MP1 rms,m>  5=% 1jm  15=%
85-90 55 0 0.091121 ||
80-85 265 0 0.102984 ||
75-80 522 0 0.094961 ||
70-75 1082 0 0.103782 ||
65-70 1406 0 0.156288 |||
60-65 1395 0 0.212848 |||
55-60 1305 0 0.130485 |||
50-55 1506 1 0.137180 |||
45-50 1584 0 0.144305 ||
40-45 1654 1 0.161957 |||
35-40 1635 1 0.197616 |||
30-35 1720 2 0.215480 |||
25-30 1853 1 0.249762 |||
20-25 2426 0 0.307645 |||l
15-20 2392 0 0.365149 [|||ll|
10-15 2643 0 0.555880 |||l
5-10 33 0 0.543715 |||l
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2rx

2|m



SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 911 0 28230310262 0 1 1 0 0 O
G03 658 0 44650198110 0 1 1 0 1 1
G04 924 0 27240336371 0 1 2 0 0 O
G0O5 908 0 2877 0343957 0 1 1 0 0 O
G06 714 0 46610764152 0 1 1 1 1 1
G07 748 0 47380206921 0 1 1 0 0 O
G08 798 0 45540269454 0 1 1 0 0 O
G09 197 0 28870290881 0 1 1 1 1 1
G10 818 0 33840325882 0 2 2 0 0 O
G11 672 0 44600200314 0 1 1 1 1 1
G12 826 0 44940234653 0 1 1 0 0 O
G13 816 0 44140228316 0 0 O O 0 O
G14 894 0 2946 0341181 0 1 1 1 1 1
G15 751 0 37700218951 0 2 2 0 0 O
G16 874 0 31940323372 0 2 2 0 0 O
G17 902 0 29370316542 0 1 1 0 0 O
G18 800 0 35240439370 0 2 2 0 0 O
G19 646 0 43270386749 0 1 1 0 1 1
G20 798 0 4637 0248559 0 2 2 0 0 O
G21 796 0 48120371495 0 0 0 O 0 O
G22 695 0 45730311443 0 1 1 1 1 1
G23 803 0 4580 0229%17 0 1 1 0 0 O
G24 804 0 4643 0390039 0 0 0 0 0 O
G26 869 0 31690387525 0 2 2 0 0 O
G27 774 0 47650218660 0 1 1 0 0 O
G28 691 0 4540033650 0 1 1 0 0 O

G29 835 0 45180232869 O 1 1 0 O O



G30 774 0 4617 0239%97 0 1 1 0 O
G31 947 1 27650557097 0 2 2 0 O

G32 829 0 45390256926 0 1 1 1 1

mean MP2 rms : 0.319380 m
total mean elevation : 39.51 degrees
#MP2 obs>10  : 23471
#qcMP2 slips<25: 0
#RvrL1slips<25: 34
#RvrL2slips<25 : 35
#qcMP2 slips>25: 6
#RvrL1slips>25: 8

#RvrL2slips>25: 8

elev (deg) totslps <MP2 rms,m>  5=% 1lm  15=%
85-90 55 0 0.076127 ||
80-85 265 0 0.100934 ||
75-80 522 0 0.126545 |||
70-75 1082 0 0.111407 ||
65-70 1406 0 0.158373 |||
60-65 1395 0 0.241720 |||
55-60 1305 0 0.161167 |||
50-55 1506 1 0.146513 |||
45-50 1584 0 0.171072 |||
40-45 1654 1 0.202169 ||||
35-40 1635 1 0.220317 ||||
30-35 1720 2 0.229445 |||

25-30 1853 1 0.293469 ||||||

2|m



20-25 2426 0 0.336988 |||l

15-20 2392 0 0.392819 ||l

10-15 2643 0 0.739706 ||[[[/I1IIII]I

5-10 33 0 0.548351 ||[{III]

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90 55 1.214  8.836 M|

80 -85
75-80
70-75
65-70
60 - 65
55 -60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

266 0.552  8.966 ##||[III [N

522:0.394  8.983 ##[[[IIIIINTHTHTHII

1082
1406
1396
1305
1506
1585
1655
1636
1720
1853
2426
2395

2664

0.274
0.240
0.241
0.249
0.235
0.316
0.538
0.343
0.207
0.230
0.509
0.473

0.536

8.992 #[[IINMHHrm
8.994 AN
8.994 AN
8.993 # [/
8.993 #[[INNTNHHHmr
8.942 # [N
8.569 ## [N
8.080 #{[II/
8.000 #{ [
7977 # [
7.634 #AIINNTTrmr

2A4 AT
6.728 # I

5-10 36 1.228 6.417 sl

0-5

<0

0 0.000 0.000

0 0.000 0.000

110



S/N L2 summary (per elevation bin):

elev (deg) tot SN2sig mean 05

85-90 55 1.250  8.345 AN

80-85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

266 0.570  8.056 ##[IIIINNMNINIHHTHI

522:0.353  7.987 #[[NINITHITHTATIO

1082
1406
1396
1305
1506
1585
1655
1636
1720
1853
2426
2395

2663

0.243
0.239
0.407
0.541
0.501
0.447
0.490
0.528
0.582
0.606
0.637
0.693

0.756

7993 #[[INNMHHmr
7.982 #|[IIHTHHrim

7.852 ## I
7.528 ## [N

7.308 ## I
7456 #A TN
6.821 #|IININMH
6.461 #(IIIIINNTH
6.228 #(IIIINTH
S.702 #{IIIHNTHITHHIH
5.336 ###IIIIININHTIN
4.936 ### [N
4.540 ### NI

5-10 35 1.094 4.457 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000

10
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QC of RINEX file(s) : rls01270.100

input RnxNAV file(s) : rls01270.10n

4-character ID :RLSO
Receiver type : LEICA GRX1200 (# = 452163) (fw = 1.35/2.120)

Antenna type . LEIAX1202

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4679938.1133 1840179.3666 3910416.5435 (m)
antenna WGS 84 (geo) : N 38 deg 03'21.04" E 21 deg 27' 54.17"
antenna WGS 84 (geo) : 38.055844 deg 21.465046 deg

WGS 84 height : 145.8468 m

|gc - header| position : 31.4930 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 29

NAVSTAR GPS SVsw/o OBS: 1 9 25

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 29374

Possible obs > 10.0 deg: 23259



Complete obs > 10.0 deg: 22462

Deleted obs > 10.0 deg: 40

Masked obs < 10.0 deg: 2216
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.361860 m
Moving average MP2  :0.440450 m
Points in MP moving avg : 50
Mean S1 S2 :7.71 (sd=1.05 n=22502) 6.04 (sd=1.35 n=22462)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 84) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 34
|OD or MP slips < 10.0*; 0
|IOD or MP slips > 10.0: 41

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 10 5 700:00 10 5 723:5924.00 30 23259 22462 97 0.36 0.44 548

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2010 May 7 00:00:00.000
Observations end :2010 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02
G03
G04
G05
G06
G07
G08
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27

G28

118222.37 9272716 925 925 925 925

954 34.18
1173 22.67
1157 24.02
87141.30
84941.42
903 40.54
1082 27.73
829 39.82
949 39.61
928 39.26
1167 23.67
1065 29.50
1120 26.77
1173 23.10
1145 25.17
1031 31.24
93940.19
900 42.56
1040 30.51
911 40.66
91141.22
1102 26.61
918 41.45

1083 29.27

694 45.84
916 27.64
887 29.80
751 47.11

730 47.36
787 45.78
727 38.59
709 45.73
83944.15
814 44.06
923 28.62
664 43.95
829 34.35
920 28.08
850 32.13
682 45.15
826 45.01

782 48.23
689 44.03
794 45.92
793 46.60
835 33.50
802 46.72

672 43.81

630
908
872

652

730

787
684

644

839

814
918
615
799
916
662
634

825

782
689

794

793
816

736

672

630
908
872

652

730

787
678

642

839

814
918
615
795
916
648
633

825

782
689

794

793
812

727

672

630
908
872

652

730

787
684

644

839

814
918
615
799
916
662
634

825

782
689

794

793
816

736

672

630
908
872

652

730

787
678

642

839

814
918
615
795
916
648
633

825

782
689

794

793
812

727

672

0 925 925

0
0

0
0

630
908
872

652

730

787
678

642

839

814
918
615
795
916
648
633

825

782
689

794

793
812

727

672

630
908
872

652

730

787
684

644

839

814
918
615
799
916
662
634

825

782
689

794

793
816

736

672

P2 CA L2C

0
0
0



G29
G30
G31
G32
G09

G25

Obs below mask ( 10.00 deg) :

863 40.53 743 46.28

97934.94 716 46.68

Obs above mask w/ no L1

Obs above mask w/ no L2

Obs above mask w/ no P1 | CA :

0
0

40

Obs above mask w/ no P2 | L2C :

Obs above mask w/ low L1 S/N :

Obs above mask w/ low L2 S/N :

0
0

40

Obs reported w/ code | phase : 22537

Obs deleted (any reason)

Obs complete

No. of Rx clock offsets : 0

Total Rx clock drift

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m>

85-90

80 -85

75-80

70-75

121 0 0.000000

218 0 0.000000

682 0 0.000000

1028 0 0.000000

: 22462

75

: 0.000000 ms

5=%

0
0

0
0

1|m

9474018 8344494 834 834 834 834

9143998 7984506 748 748 748 748

118723.07 94127.80 940 940 940 940

054 40.29 8444480 844 844 844 844

0
0

0 834 834

0 748 748

0 940 940

0 844 844

0

15=%

0

0

0

0
0



65-70 1496 0 0.000000
60-65 1341 0 0.000000
55-60 1318 0 0.000000
50-55 1280 0 0.000000
45-50 1687 0 0.000000
40-45 1710 0 0.000000
35-40 1569 0 0.000000
30-35 1592 0 0.000000
25-30 2184 1 0.000000
20-25 2092 8 0.000000
15-20 2017 7 0.000000
10-15 2103 18 0.000000 =
5-10 30 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 925 0 27270421753 1 3 3 0 0 O
G03 630 0 49050236838 2 2 3 0 0 O
G04 908 0 2788039095 0 21 34 0 0 O
G05 872 0 30.20 0408629 7 10 10 0 0 O
G06 652 0 51.73020%03 0 2 2 1 1 A1
G07 730 0 47470265287 O 1 1 0 O O
G08 787 0 45780277436 0 0 O 0 O O
G10 684 6 4054 0513129 7 17 11 0 0 O

G11 644 2 48980239873 2 3 5 0 0 O



G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27
G28
G29
G30
G31

G32

839
814
918
615
799
916
662
634
825
782
689
794
793
816
736
672
834
748
940

844

0

14 37.90 0.492863

1

4415 0.212403
44.06 0.250337
28.80 1.222659
46.43 0.232861
35.32 0.411383

28.25 0.434138

47.66 0.221851
45.05 0.3275%4
48.23 0.299699
44.14 0.340039
45.92 0.276028
46.63 0.322198
34.21 0.361794
50.05 0.270970
43.93 0.324441
45.00 0.248186
47.26 0.276122
27.90 0.472894

44.98 0.257274

12

21

24

16

17

mean MP1 rms : 0.361869 m
total mean elevation : 40.83 degrees
#MP1 obs>10  : 22462
#9cMP1 slips<25 : 41
#RvrL1slips<25 : 193
#RvrL2slips<25 : 219

#9cMP1 slips>25 : 1



#RvrL1slips>25: 1

#RvrL2slips>25: 1

elev (deg) totslps <MP1 rms,m> 5% 1m 15=%  2Jm
85-90 121 0 0.156698 ||

80-85 218 0 0.132601 ||

75-80 682 0 0.140401 ||

70-75 1028 0 0.162971 |||

65-70 149 0 0.168152 |||

60-65 1341 0 0.167886 |||

55-60 1318 0 0.175897 ||||

50-55 1280 0 0.204187 |||

45-50 1687 0 0.223674 |||

40-45 1710 0 0.232306 |||

35-40 1569 0 0.261431 |||

30-35 1592 0 0.269875 |||

25-30 2184 1 0.334970 |||l
20-25 2092 10 0.397953 |[[lI
15-20 2017 7 0.633916 |||/l
10-15 2103 24 0.920481 ##///IlIIINII
5-10 30 0 0.655925 [[lIIINII
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx
SV obs>10 # del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25

G02 925 0 27270731137 1 3 3 0 0 O



G03
G04
G05
G06
G07
G08
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27
G28
G29
G30
G31

G32

630
908
872
652
730
787
684
644
839
814
918
615
799
916
662
634
825
782
689
794
793
816
736
672
834
748
940

844

0

14 37.90 0.721782

1

0

49.05 0.269015
27.88 0.441881
30.20 0.393256
51.73 0.313839
47.47 0.317612
45.78 0.316915
40.54 0.431377
48.98 0.381428
44.15 0.307659
44.06 0.325150
28.80 0.634543
46.43 0.253638
35.32 0.806002

28.25 0.363966

47.66 0.276938
45.05 0.458043
48.23 0.352818
44.14 0.387260
45.92 0.328495
46.63 0.367841
34.21 0.556835
50.05 0.359782
43.93 0.390517
45.00 0.389961
47.26 0.824592
27.90 0.559580

44.98 0.337353

21

10

12

21

24

16

17

34

10

12

39



mean MP2 rms : 0.440463 m
total mean elevation : 40.83 degrees
#MP2 obs>10  : 22462

#qc MP2 slips<25 : 41
#RvrL1slips<25: 193
#RvrL2slips<25 : 219
#qcMP2 slips>25 : 1
#RvrL1slips>25: 1

#RvrL2slips>25: 1

elev (deg) totslps <MP2 rms,m>  5=% 1jm  15=%
85-90 121 0 0.175487 ||||
80-85 218 0 0.243867 |||||
75-80 682 0 0.225337 |||l
70-75 1028 0 0.226679 |||
65-70 1496 0 0.227225 |||||
60-65 1341 0 0.234105 |||||
55-60 1318 0 0.231730 |||||
50-55 1280 0 0.226381 |||
45-50 1687 0 0.228774 |||l
40-45 1710 0 0.266315 |||l
35-40 1569 0 0.314322 ||||I|
30-35 1592 0 0.327250 ]Il
25-30 2184 1 0.483021 (|l
20-25 2092 9 0.644190 ()N
15-20 2017 7 0.711090 [N

10-15 2103 25 0.886144 #1111

2\m



5-10 30 0 0.600434 ([N

0-5

<0

0 0 0.000000

0 0 0.000000

S/IN L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 05

85-90

122.0.919  8.549 AN

80-85 218 0.722  8.748 s

75- 80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40-45
35- 40
30-35
25- 30
20- 25
15-20

10-15

682 0.522  8.789 ##||IIIINNNIHIHIH

1028
1497
1341
1318
1280
1688
1711
1570
1592
2184
2103
2039

2129

0.456
0.403
0.472
0.543
0.513
0.300
0.193
0.217
0.357
0.740
0.710
0.688

0.660

8.836 ## 1NN
8.868 ##[III 1IN
8.784 ## [N
8.599 ##|[IIIINNHHm
8.292 ##| NI
8.050 AN
7.995 #[II I
7.989 #|[[NHHTHri

7.898 #|[[IITHTHrmi
7193 A TN

6.748 AN
6.498 AN
6.043 AN

5-10 35 1.106  5.800 #H#HIIIIININII

0-5

<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2sig mean 05

100

100



85- 90
80 - 85
75- 80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35- 40
30-35
25- 30
20-25
15-20

10-15

122.0.828 7672

218 0.698  7.647 Il

682 0.532  7.723 ##||IIINNIMIHHiH

1028
1497
1341
1318
1280
1688
1711
1570
1592
2184
2097
2021

2113

0.494
0.535
0.519
0.443
0.455
0.518
0.527
0.546
0.580
0.739
0.882
0.791

0.817

7746 # I
7460 ## I

7350 ##A I
7180 #A I
7.036 ##A I
6.681 #|IIIINMTHI
6.400 I[NNI
6151 NN
S.783 ##|IIIINNHHH
5.102 AT
4.839 s I
4547 AT

4137 AN

5-10 35 0.919 4.086 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : span1270.100

input RnxNAV file(s) : span1270.10n

4-character ID : SPAN
Receiver type : LEICA GRX1200PRO (# = 462661) (fw = 3.00/2.121)

Antenna type : LEIAX1202GG (# = 06500017)

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4658316.4633 1757811.5270 3973717.5446 (m)
antenna WGS 84 (geo) : N 38 deg 46' 52.76" E 20 deg 40' 26.23"
antenna WGS 84 (geo) : 38.781321deg 20.673954 deg

WGS 84 height : 472.2836 m

|gc - header| position : 36.7161 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 29

NAVSTAR GPS SVs w/o OBS : 1 25 32

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 29295

Possible obs > 10.0 deg: 23104



Complete obs > 10.0 deg: 22310

Deletedobs > 10.0deg: 6

Masked obs < 10.0 deg: 2421
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.311222 m
Moving average MP2  :0.372326 m
Points in MP moving avg : 50
Mean S1 S2 : 7.82 (sd=1.01 n=22316) 6.09 (sd=1.35 n=22310)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 30) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
|OD slips < 10.0 deg* : 1
IOD slips> 10.0deg : 6
|OD or MP slips < 10.0%; 1
|OD or MP slips > 10.0: 13

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 10 5 700:00 10 5 723:5924.00 30 23104 22310 97 0.31 0.37 1716

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1  : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2010 May 7 00:00:00.000
Observations end :2010 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02 11812239 9292713 926 926 926 926

G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26

G27

955 34.30

1169 22.84
1154 24.22
8714144

912 38.28
896 40.81

862 40.63
1080 27.96
829 39.97
944 39.85
920 39.60
1168 23.68
1054 29.72
1119 26.98
1172 23.13
1149 24.99
1031 31.43
934 40.42
893 42.64
1054 29.89
903 40.95
904 41.43
1099 26.84

916 41.61

695 45.99

913 27.86
884 30.08
752 47.21

724 47.37
780 46.13
743 46.35
723 39.04
709 45.90
835 44.40
807 4.4
926 28.58
666 44.15
826 34.72
924 28.00
862 31.62
684 45.32
823 45.21

776 48.33
684 43.70
787 46.26
787 46.85
833 33.79

802 46.82

680
908
881

713

724

779
162
708

699

835

807
917
663
817
920
788
677
822
776
684
787
786
828

801

680
908
881

713

724

779
162
708

698

835

807
917
663
816
920
785
677
822
776
684
787
786
827

801

680
908
881

713

724

779
162
708

699

835

807
917
663
817
920
788
677
822
776
684
787
786
828

801

680
908
881

713

724

779
162
708

698

835

807
917
663
816
920
785
677

822
776
684
787
786
827

801

0 926 926

0

680
908
881

713

724

779
162
708

698

835

807
917
663
816
920
785
677
822
776
684
787
786
827

801

680
908
881

713

724

779
162
708

699

835

807
917
663
817
920
788
677
822
776
684
787
786
828

801

P2 CA L2C

0
0



G28 109228.89 66643.56 666 666 666 666 0O 666 666 O
G29 9404045 8284526 828 828 828 828 0 828 828 O
G30 9114013 7964521 796 796 796 796 0 796 796 O
G31 11832326 9402799 938 938 938 938 0 938 938 0
GO1 11662385 9222884 0 O O O O O O

G25 10023393 7114652 0 0 0 0 O 0 O

Obs below mask ( 10.00 deg) : 31
Obs above mask w/noL1 : 0
Obs above maskw/nolL2 : 6
Obs above maskw/noP1|CA : 0
Obs above maskw/noP2|L2C: 6
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 22347
Obs deleted (any reason) : 37

Obs complete . 22310

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 125 0 0.000000
80-85 243 0 0.000000
75-80 697 0 0.000000

70-75 1092 0 0.000000



65-70 1326 0 0.000000
60-65 1165 0 0.000000
55-60 1275 0 0.000000
50-55 1194 0 0.000000
45-50 1630 0 0.000000
40-45 1615 0 0.000000
35-40 1514 0 0.000000
30-35 1531 0 0.000000
25-30 2228 0 0.000000
20-25 2089 0 0.000000
15-20 2270 0 0.000000
10-15 2290 6 0.000000
5-10 28 1 0.000000 =======
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 926 0 27270327837 1 2 2 0 0 O
G03 680 0 46860235985 3 4 4 0 0 O
G04 908 0 28050298529 0 2 2 0 0 O
G0O5 881 0 30240302810 0 2 2 0 0 O
G06 713 0 49180241328 0 1 1 0 0 O
GO7 724 0 47370257570 0 O O O O O
G08 779 0 46280260411 O 1 1 0 0 O
G09 162 0 26.02 0376510 0 2 2 1 2 2

G10 708 0 3976 0225094 0 2 2 0 0 O



G11 699 1 46.56 0.240518
G12 835 0 44.50 0.243797
G13 807 0 44.54 0.242578
G14 917 0 28.84 0.443401
G15 663 0 44.43 0.228995
G16 817 1 35.06 0.321278
G17 920 0 28.16 0.386954
G18 788 3 33.52 0.570385
G19 677 0 45.80 0.245877
G20 822 0 45.35 0.278182
G21 776 0 48.33 0.280199
G22 684 0 43.81 0.269816
G23 787 0 46.26 0.216543
G24 786 0 46.92 0.279059
G26 828 1 34.06 0.279590
G27 801 0 46.96 0.221578
G28 666 0 43.56 0.298343
G29 828 0 45.32 0.582056
G30 796 0 45.30 0.239697

G31 938 0 28.10 0.534343

mean MP1 rms 00311225 m
total mean elevation : 40.03 degrees
#MP1 obs>10  : 22310
#9cMP1 slips<25 : 13
#RvrL1slips<25 : 52
#RvrL2slips<25 : 52

#9cMP1 slips>25 : 1



#RvrL1slips>25: 2

#RvrL2slips>25: 2

elev (deg) totslps <MP1 rms,m>  5=% 1m 15=%  2Jm
85-90 125 0 0.147945 ||

80-85 243 0 0.196202 |||

75-80 697 0 0.182572 |||

70-75 1092 0 0.182711 |||
65-70 1326 0 0.174682 |||

60-65 1165 0 0.178823 |||
55-60 1275 0 0.185035 |||
50-55 1194 0 0.176337 |||
45-50 1630 0 0.205624 |||
40-45 1615 0 0.227323 ||l
35-40 1514 0 0.227613 |||
30-35 1531 0 0.287097 |||l|
25-30 2228 1 0.305218 |||||
20-25 2089 0 0.325309 |||lI
15-20 2270 0 0.411140 |||/l
10-15 2290 13 0.672126 #||//llIIII
5-10 28 1 0.687332 #HHHHHHIII
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx
SV obs>10 # del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25

G02 926 0 27270354505 1 2 2 0 0 O



G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27
G28
G29
G30

G31

680
908
881
713
724
779
162
708
699
835
807
917
663
817
920
788
677
822
776
684
787
786
828
801
666
828
796

938

46.86 0.315580
28.05 0.318600
30.24 0.313795
49.18 0.254623
47.37 0.275732
46.28 0.310100
26.02 0.580536
39.76 0.364150
46.56 0.329637
4450 0.306396
44.54 0.296992
28.84 0.529925
44.43 0.295451
35.06 0.333444
28.16 0.399389
33.52 0.788166
45.80 0.311486
45.35 0.298332
48.33 0.345712
43.81 0.332984
46.26 0.294153
46.92 0.313508
34.06 0.322092
46.96 0.278365
43.56 0.317321
45.32 0.550226
45.30 0.332977

28.10 0.753294



mean MP2 rms : 0.372337m
total mean elevation : 40.03 degrees
#MP2 obs>10  : 22310
#qcMP2 slips<25 : 13
#RvrL1slips<25: 52
#RvrL2slips<25 : 52
#qcMP2 slips>25 : 1
#RvrL1slips>25: 2

#RvrL2slips>25: 2

elev (deg) totslps <MP2 rms,m>  5=% 1jm  15=%
85-90 125 0 0.192426 ||||
80-85 243 0 0174751 |||
75-80 697 0 0.210006 |||
70-75 1092 0 0.258878 |||||
65-70 1326 0 0.208258 |||
60-65 1165 0 0.253914 |||||
55-60 1275 0 0.227155 |||||
50-55 1194 0 0.216847 |||
45-50 1630 0 0.259332 |||I|
40-45 1615 0 0.256570 |||||
35-40 1514 0 0.307515 |||l
30-35 1531 0 0.308020 ||Ilil
25-30 2228 1 0.323138 ||Illl
20-25 2089 0 0.348831 ||l
15-20 2270 0 0.467293 |||IlII]

10-15 2290 13 0.860197 #||[[I1III1I]

2|m



5-10
0-5

<0

28

10.794014 et | 11111)

0 0 0.000000

0 0 0.000000

S/IN L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 05

85-90

126 0.909  8.540 ##A##| NN

80-85 243 0.678 8.798 ##H(III[IINNNITHINII

75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

697 0.496  8.828 ##[lI[ [N

1092
1327
1165
1275
1194
1631
1615
1516
1531
2228
2091

2272

0.392
0.357
0.400
0.453
0.556
0.432
0.271
0.209
0.302
0.522
0.512

0.629

8.903 ##[[ I

8.921 #[[INHHHrm
8.890 ## [N
8.818 ##[ I
8.541 |
872N
8.030 #[III
7993 #|[NITHHrm

7942 #|THTHrim
7.576 # NI

705 #AIINTNTHHmr
6.632 Il

2313 .0.720 - 6.167 AN

5-10 31 1.166 5.677 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2sig mean 05

110

100



85- 90
80 - 85
75- 80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35 - 40
30-35
25- 30
20-25
15-20

10-15

126 0.777  7.810 #A#| NN

243 0.621

781 AT

697 0.452  7.855 ##|IIINNIMIHII

1092
1327
1165
1275
1194
1631
1615
1516
1531
2228
2091
2272

2307

0.460
0.526
0.544
0.464
0.443
0.502
0.531
0.556
0.624
0.609
0.675
0.825

0.812

7.800 ## [T
7.625 ## [T
7448 # I
214 I
7.085 #A I
6.752 # I
6.472## NN
6178 I
S.810 ##|[IIINNTHHTHH
S.AT2 AN
5.036 I
4.588 ##HIIIH1N1I

AA73 AN

5-10 31 0.946 3.806 ##H|||/I]lI]

0-5

<0

0 0.000 0.000

0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : vism1270.100

input RnxNAV file(s) : vism1270.10n

4-character ID :VLSM
Receiver type : LEICA GRX1200PRO (# = 462019) (fw = 7.53/2.125)

Antenna type : LEIAX1202 (# = 05470019)

Time of start of window : 2010 May 7 00:00:00.000

Time of end of window : 2010 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4699987.1557 1765577.4758 3921173.5095 (m)
antenna WGS 84 (geo) : N 38 deg 10' 36.74" E 20 deg 35' 20.33"
antenna WGS 84 (geo) : 38.176872 deg 20.588981 deg

WGS 84 height : 449.1486 m

|gc - header| position : 33.3217 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVs w/o OBS : 1 25

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30222

Possible obs > 10.0 deg: 23957



Complete obs > 10.0 deg: 22670

Deletedobs > 10.0deg: 3

Masked obs < 10.0 deg: 1995
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.225668 m
Moving average MP2  :0.279057 m
Points in MP moving avg : 50
Mean S1 S2 1 7.72 (sd=0.94 n=22673) 6.11 (sd=1.23 n=22670)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11079 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 10) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
|IOD slips> 10.0deg : 2
|OD or MP slips < 10.0*; 0
IOD or MP slips> 10.0: 5

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 10 5 700:00 10 5 723:59 24.00 30 23957 22670 95 0.23 0.28 4534

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2010 May 7 00:00:00.000
Observations end :2010 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl

L1 L2 P1

G02
G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26

G27

1183 22.31
938 35.02
1170 22.80
1153 24.21
8744143
87539.93
900 40.62
866 40.47
1077 28.03
83240.03
948 39.66
925 39.37
1168 23.61
1049 29.88
1117 27.00
1174 23.03
1149 24.95
1025 31.64
938 40.25
895 42.60
1050 30.00
907 40.78
907 41.31

1098 26.84

920 41.45

92827.07 887 886 887 886

697 46.06
913 27.82
88130.12
7554718
726 47.31

783 45.95
746 46.19
699 40.14
712 45.95
83944.16
81144.20
925 28.50
668 44.20
821 34.87
924 27.92
860 31.62
685 45.42
827 44.98
778 48.26
685 43.73
790 46.08
78946.73
829 33.90

805 46.66

696
829
760

754

682

743

745
644

712

829

796
877
667
634
882
814
685

819

738
640

759

750
605

805

696
829
759
754
662
743
745
644
712
829
796
877
667
634
882
814
685
819
738
640
758
750
605

805

696
829
760

754

682

743

745
644

712

829

796
877
667
634
882
814
685

819

738
640

759

750
605

805

696
829
759
754
662
743
745
644
712
829
796
877
667
634
882
814
685
819
738
640
758
750
605

805

0 886 887

0
0

696
829
759

754

662

743

745
644

712

829

796
877
667
634
882
814
685

819

738
640

758

750
605

805

696
829
760

754

662

743

745
644

712

829

796
877
667
634
882
814
685

819

738
640

759

750
605

805

P2 CA L2C

0
0
0



G28 10892892 6684349 625 625 625 625 0 625 625 O
G29 9444027 83245.02 814 814 814 814 0 814 814 0
G30 91639.93 80044.99 800 800 800 800 0O 800 800 O
G31 118423.19 9392794 862 862 862 862 0 862 862 O
G32 9514039 8424497 820 820 820 820 0 820 820 O

G25 9923425 7114655 0 0 0 0 O 0 O

Obs below mask (10.00 deg) : 24
Obs above mask w/noL1 : 0
Obs above maskw/noL2 : 3
Obs above maskw/noP1|CA : 0
Obs above mask w/noP2|L2C: 3
Obs above mask w/low L1S/N : 0

Obs above mask w/lowL2S/N : 0

Obs reported w/ code | phase : 22697
Obs deleted (any reason) : 27

Obs complete . 22670

No. of Rx clock offsets : 0
Total Rx clock drift  : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=% 2|m
85-90 126 0 0.000000
80-85 292 0 0.000000
75-80 722 0 0.000000

70-75 1163 0 0.000000



65-70 1514 0 0.000000
60-65 1309 0 0.000000
55-60 1393 0 0.000000
50-55 1315 0 0.000000
45-50 1742 0 0.000000
40-45 1726 0 0.000000
35-40 1615 0 0.000000
30-35 1589 0 0.000000
25-30 2310 0 0.000000
20-25 2165 0 0.000000
15-20 2077 1 0.000000
10-15 1584 1 0.000000
5-10 22 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 887 1 27800242695 1 0 O 0 O O
G03 696 0 46230176560 O 0 O 0 O O
G04 829 0 29390261628 1 0 0 0 0 O
G05 760 1 32830627643 0 0 O 0 O O
G06 754 0 47320170976 O 0 O 0O 0 O
G07 682 0 49620182330 0 0 O 0O 0 O
G08 743 0 47830158490 0 0 O 0 O O
G09 745 0 46340175741 0 0 O 0 O O

G10 644 0 42820205186 O 0 O O O O



G11 712 0 46.06 0.193391
G12 829 0 44.66 0.170594
G13 796 0 44.92 0.188514
G14 877 0 29.30 0.303794
G15 667 0 44.37 0.188280
G16 634 0 41.48 0.174238
G17 882 0 28.68 0.313959
G18 814 0 32.69 0.309885
G19 685 0 45.54 0.178038
G20 819 0 4541 0.162159
G21 738 0 50.17 0.244420
G22 640 0 45.95 0.181693
G23 759 1 4750 0.196777
G24 750 0 48.52 0.187820
G26 605 0 41.33 0.187308
G27 805 0 46.75 0.205001
G28 625 0 45.67 0.216840
G29 814 0 45.83 0.216134
G30 800 0 45.09 0.223713
G31 862 0 29.33 0.273129

G32 820 0 45.96 0.175629

mean MP1 rms : 0.225662 m
total mean elevation : 41.78 degrees
#MP1 obs>10  : 22670
#9cMP1 slips<25: 5
#RvrL1slips<25: 0

#RvrL2slips<25: 0



#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP1 rms,m>  5=% 1jm 15=%  2|m
85-90 126 0 0.095343 ||
80-85 292 0 0.077891 ||
75-80 722 0 0.095513 ||
70-75 1163 0 0.107187 ||
65-70 1514 0 0.122501 ||
60-65 1309 0 0.133536 |||
55-60 1393 0 0.135731 |||
50-55 1315 0 0.147204 ||
45-50 1742 0 0.188689 |||
40-45 1726 0 0.174497 |||
35-40 1615 0 0.185989 ||||
30-35 1589 0 0.207573 |||
25-30 2310 0 0.257618 |||
20-25 2165 0 0.262461 |||||
15-20 2077 3 0.466047 |||IlII]
10-15 1584 2 0.369633 ||||/l|
5-10 22 0 0.700722 ||l
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G26
G27
G28
G29

G30

887
696
829
760
754
662
743
745
644
712
829
796
877
667
634
882
814
685
819
738
640
759
750
605
805
625
814

800

27.80 0.272476
46.23 0.206011
29.39 0.314543
32.88 0.651196
47.32 0.230459
49.62 0.216495
47.83 0.218346
46.34 0.238917
42.82 0.263307
46.06 0.262982
44.66 0.227892
44.92 0.222155
29.30 0.441931
44 .37 0.256676
41.48 0.268630
28.68 0.392329
32.69 0.290468
45.54 0.213672
45.41 0.230408
50.17 0.216481
45.95 0.218288
47.50 0.218426
48.52 0.242891
41.33 0.313042
46.75 0.241779
45.67 0.270561
45.83 0.257244

45.09 0.356093



G31 82 0 2933033874 0 0 0 0 O

G32 820 0 4596 020861 0 0 0 0 O

mean MP2 rms
total mean elevation

#MP2 obs>10

#qc MP2 slips <25 :
#RvrL1slips <25 :
#Rvr L2 slips <25 :
#qc MP2 slips > 25 :
#Rvr L1 slips > 25 :

#Rvr L2 slips > 25 :

: 0.279049 m
:41.78 degrees
: 22670

5

elev (deg) tot slps <MP2 rms, m> 5% 1m 15=%

85-90 126 0 0.116532 ||

80-85 292 0 0.137844 |||

75-80 722 0 0.164355 |||

70-75 1163 0
65-70 1514 0
60-65 1309 0
55-60 1393 0
50-55 1315 0
45-50 1742 0
40-45 1726 0
35-40 1615 0
30-35 1589 0
25-30 2310 0

20-25 2165 0

0.164393 ||
0.193526 ||
0.189485 ||

0.168155 ||

0.193211 ||

0.198088 |
0.225564 |||
0.238862 ||
0.294739 Il
0.288122 |[Il

0.300727 ||l

2|m



15-20 2077 3 0.482791 ||[/IIIl|

10-15 1584 2 0.526957 |||[||IlI]|

5-10 22 0 0.228786 |||

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 - 85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35- 40
30-35
25-30
20-25
15- 20

10-15

127-:0.906  8.551 #H#A##| NI

292 0.681

722 0.536

1164
1514
1309
1393
1315
1743
1726
1617
1589
2310
2167
2080

1605

0.501
0.504
0.539
0.533
0.438
0.233
0.197
0.240
0.457
0.508
0.418
0.602

0.592

8.685 ## I

8.751 AN
8.747 # MM
8.708 ##[ NN
8.623 ## [N
8.368 ##| Il
8.164 (Il
8.013 #[NITHTHrm
7.995 #|[NTHTHrmm
7.976 #|NHTHrmi

7776 AT
7.326 (I

6.920 ## 1IN0
6.476 #AIIIINNMNTHT
S.975 #AIINNHHH

5-10 24 1.308 5.667 |||

0-5

<0

0 0.000 0.000

0 0.000 0.000

100



S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

127-:0.820  7.654 #A#| NN

2920663 7.562 ###|[II 1NN

7220555  7.640 ##[[IIINNIMTHIIT

1164
1514
1309
1393
1315
1743
1726
1617
1589
2310
2167
2078

1604

0.540
0.523
0.497
0.433
0.426
0.519
0.522
0.569
0.573
0.609
0.669
0.738

0.785

7582 ## [N
7.383 ## [N
7.286 ## (I
7164 s
6.979 # [N
6.598 ## I[N
6.383 ##[[IIIINNHHH
6.091 ([N
5.696 #IIIINNNHH
5.403 #A [T
5.003 ##HAIINININI
4.622 AN
4.186 #1111

5-10 24 1.116  3.875 ##H|]]11/111]

0-5

<0

0 0.000 0.000

0 0.000 0.000

100



‘Erog 2011 nuépa 127
QC of RINEX file(s) : atal1270.110
input RnxNAV file(s) : atal1270.11n

dkkkkkkhkkkkhkkkhhkkd

4-character ID - ATAL
Receiver type : ASHTECH UZ-12 (# = PRODUCTIONO5) (fw = CN00)

Antenna type :NOV533 (# = 32871)

Time of start of window : 2011 May 7 00:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) :4591116.3683 1948781.8086 3962411.9578 (m)
antenna WGS 84 (geo) : N 38 deg 39'11.11" E 22 deg 59' 58.80"
antenna WGS 84 (geo) : 38.653085 deg 22.999667 deg

WGS 84 height : 155.9409 m

|gc - header| position : 32.7392 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 1

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2878

Epochs repeated ;0 (0.00%)



Possible obs > 0.0 deg: 31062
Possible obs > 10.0 deg: 24668
Complete obs > 10.0 deg: 22515

Deleted obs > 10.0 deg: 34

Masked obs < 10.0 deg: 2102
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.139774 m
Moving average MP2  :0.246164 m
Points in MP moving avg : 50
Mean S1 S2 :0.00 (sd=0.00 n=0) 0.00 (sd=0.00 n=0)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events  : 1(: 289) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips < 10.0deg* : 0
|OD slips > 10.0deg : 130
|OD or MP slips < 10.0: 0
|OD or MP slips > 10.0: 144

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 11 5 700:00 11 5 723:59 23.98 30 24668 22515 91 0.14 0.25

156



Processing parameters are:

Receiver tracking capability ~ : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath ~ : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1  : 0

Minimum signal to noise forL2  : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot ~ :72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative :yes

Do high-pass ionosphere observable : no

Do multipath observables L yes

Do 1-ms receiver clock slips  : yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips - yes

Do plot file(s) :yes



Observations start : 2011 May 7 00:00:00.000

Observations end

Observation interval : 30.0000 second(s)

: 2011 May 7 23:59:30.000

SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G29 9404022 8284498 777 777 777 7177 777 717 0
G02 11832242 9272724 878 877 878 877 877 878 0
G31 118622.98 93727.81 887 887 887 887 887 887 0
G14 116723.72 92228.70 867 866 867 866 866 867 O
G25 90840.76 79246.00 760 760 760 760 760 760 0
G12 94339.71 8344425 802 802 802 802 802 802 0
G27 9134165 79846.93 745 745 745 745 745 745 0
G05 115024.08 888329.72 829 828 829 828 828 829 0
G18 111926.84 78136.15 627 625 627 625 625 627 0
G21 9014247 78548.02 722 720 722 720 720 722 0
G16 11432556 8813165 771 768 771 768 768 771 0
G30 109927.03 80435.04 737 735 737 735 735 737 0
G06 8694162 75047.44 653 651 653 651 651 653 0
G22 9923346 7104553 647 645 647 645 645 647 0
G03 966 33.79 6984562 611 609 611 609 609 611 0
G15 1108 26.76 7813573 709 707 709 707 707 709 0
G19 105030.55 67744.97 596 594 596 594 594 596 0
G11 8404058 72046.53 618 618 618 618 618 618 0
G32 9504044 8414504 794 793 794 793 793 794 0
G24 86941.75 7514754 670 670 670 670 670 670 0



G20 9314055 8184546 781 780
G28 1076 30.10 68144.61 620 619
G23 90341.06 78646.43 727 726
G17 116923.38 91628.46 867 867
G13 92839.41 81744.09 767 766
G04 11742250 9212732 848 847
GO7 86141.49 7424735 681 679
G10 1026 31.03 67545.03 592 590
G08 90040.71 7844599 724 723

G26 9553540 70047.23 602 601

G09 8434092 72346.88 640 640

Obs below mask ( 10.00 deg) : 1
Obs above maskw/noL1 : 0
Obs above maskw/nolL2 : 34
Obs above mask w/noP1|CA : 0
Obs above mask w/no P2 |L2C: 34
Obs above mask w/low L1 S/N : 0

Obs above mask w/lowL2S/N : 0

Obs reported w/ code | phase : 22550
Obs deleted (any reason) : 35
Obs complete . 22515

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

781
620
127
867
767
848
681
592
724
602
640

780
619
726
867
766
847
679
590
723
601
640

780
619
726
867
766
847
679
590
723
601
640

781
620
727
867
767
848
681
592
724
602
640



elev (deg) tot slps <ION rms, m> 5% 1m 15=% 2|m
85-90 206 0 0.000000
80-85 376 0 0.000000
75-80 912 0 0.000000
70-75 1024 0 0.000000
65-70 1506 0 0.000000
60-65 1367 0 0.000000
55-60 1407 1 0.000000
50-55 1419 4 0.000000
45-50 1631 9 0.000000 =
40-45 1841 18 0.000000 =
35-40 1650 27 0.000000 ===
30-35 1745 31 0.000000 ===
25-30 2253 18 0.000000 =
20-25 2058 16 0.000000 =
15-20 1720 5 0.000000
10-15 1369 1 0.000000
5-10 1 0 0.000000

0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1 rx L2rx slips L1rx L2 rx
SV obs>10 # del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G29 777 0 47030109329 0 1 1 4 0 O
G02 878 1 28220139383 3 1 2 5 0 O



G31
G14
G25
G12
G27
G05
G18
G21
G16
G30
G06
G22
G03
G15
G19
G11
G32
G24
G20
G28
G23
G17
G13
G04
G07
G10
G08

887
867
760
802
745
829
627
722
771
737
653
647
611
709
596
618
794
670
781
620
727
867
767
848
681
592
724

28.68 0.150066
29.84 0.203032
47.50 0.129144
45.59 0.115662
49.43 0.125938
30.82 0.204249
41.88 0.253439
50.81 0.115958
34.11 0.226626
36.80 0.150208
52.30 0.142604
48.39 0.106137
50.04 0.119646
37.99 0.182312
49.19 0.110058
51.80 0.156702
46.92 0.099430
51.64 0.117722
47.13 0.109778
47.46 0.118532
48.96 0.096443
29.48 0.164965
46.07 0.115554
28.58 0.162390
50.26 0.102988
49.47 0.139152
48.53 0.093102



G26 602 1 5264 0115157 0 0 2 4 O
G09 640 0 5127 0126611 1 2 2 4 0

mean MP1 rms : 0.139773 m
total mean elevation : 43.03 degrees
#MP1 obs>10  : 22515

#qc MP1 slips<25 : 29
#RvrL1slips<25: 36
#RvrlL2slips<25: 66

#qc MP1 slips>25 : 115
#RvrL1slips>25: 0
#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m  15=%
85-90 206 0 0.047909 |
80-85 376 0 0.044930 |
75-80 912 0 0.054215 |
70-75 1024 0 0.057995 |
65-70 1506 0 0.070513 |
60-65 1367 0 0.073625 |
55-60 1407 1 0.076932 ||
50-55 1419 4 0.090896 ||
45-50 1631 9 0.092774 #|
40-45 1841 19 0.107682 ##
35-40 1650 29 0.128743 #H##
30-35 1745 34 0.133947 #i#
25-30 2253 19 0.156739 #||

2|m



20-25 2058 20 0.188760 #|||
15-20 1720 7 0.231636 |||||
10-15 1369 2 0.293632 |||l
5-10 1 0 0.000000
0-5 0 0 0.000000
<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1 rx L2rx slips L1rx L2rx

SV obs>10 # del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G29 777 0 47030287689 0 1 1 4 0 O
G02 878 1 28220369201 3 1 2 5 0 0
G31 887 0 2868 0277437 5 2 2 3 0 O
G14 867 1 29840246389 2 1 3 4 0 O
G25 760 0 47500234671 0 1 2 4 0 O
G12 802 0 45590230061 O O 1 4 0 O
G27 745 0 4943 0210167 0 0 1 4 0 O
G05 829 1 30820246884 4 6 6 0 0 O
G18 627 2 41830402731 2 1 11 4 0 O
G21 722 2 50810212257 0 1 1 4 0 O
G16 771 3 34110284828 2 1 2 2 0 O
G30 737 2 36800281133 1 3 3 3 0 O
G06 653 2 52300208671 O O 2 4 0 O
G22 647 2 48390394193 0 0 1 4 0 0
G03 611 2 5004 0199426 1 2 3 4 0 0
G15 709 2 37990204320 2 2 3 2 0 O
G19 596 2 49190190984 0 1 1 4 0 0



G11 618 0 51.80 0247563 0 0 2 4 0
G32 794 1 46920277002 0 1 1 4 0
G24 670 0 5164 0222948 0 1 1 4 0
G20 781 1 47130223648 0 1 1 4 0
G28 620 1 4746 0176094 0 0 1 4 0
G23 727 1 48960179852 0 1 1 4 O
G17 867 0 2048 0255947 2 1 2 4 0
G13 767 1 46.07 0231474 1 3 3 4 0
G04 848 1 2858 0266200 4 1 2 4 O
GO7 681 2 50.26 0.186453 0 1 1 4 0
G10 592 2 4947 0211703 0 0 1 4 0
G0O8 724 1 48530174246 0 1 1 4 0
G26 602 1 5264 0225254 0 O 2 4 O
G09 640 0 5127 0.2167%6 1 2 2 4 0

mean MP2 rms : 0.246161 m
total mean elevation : 43.03 degrees
#MP2 obs>10 : 22515

#qc MP2 slips<25 : 30
#RvrL1slips<25: 36
#RvrlL2slips<25: 66

#qc MP2 slips>25 : 115
#RvrL1slips>25: 0

#RvrlL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1jm 15=%
85-90 206 0 0.149236 |||

2|m



80 -
75-
70 -
65 -
60 -
55 -
50 -
45 -
40 -
35-
30 -
25 -
20 -
15.-
10 -
5-
0-

85 376 0 0.125339 |||

80 912 0 0.116282 ||

75
70
65
60
95
50
45
40
35
30
25
20
15
10
5

<0

1024
1506
1367
1407
1419
1631
1841
1650
1745
2253
2058
1720
1369
1

0 0.191061 |||
0 0.187381 |||
0 0.171187 ||
1 0.185441 |||
4 0211670 |||
9 0.229201 #||
19 0.230730 #4|
29 0.231834 ##|
34 0.231261 #H
19 0.277824 #|||
20 0.331324 #]llI
7 0.341153 ||[lI
3 0.379106 |||/l
0 0.000000

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 05

85 -
80 -
75 -
70 -
65 -
60 -

90
85
80
75
70
65

0
0
0

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

100



55 -
50 -
45 -
40 -
35 -
30 -
25 -
20 -
15 -
10 -
5-
0-

60
55
50
45
40
35
30
25
20
15
10
5

<0

S/N L2 summary (per elevation bin):
elev (deg) tot SN2 sig mean

85 -
80 -
75 -
70 -
65 -
60 -
55 -
50 -
45 -
40 -
35 -

90
85
80
75
70
65
60
95
50
45

40

0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0 0.000 0.000

0 0.000 0.000

0 0.000 0.000

0
0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

05

1|0



30-35 0 0.000 0.000
25-30 0 0.000 0.000
20-25 0 0.000 0.000
15-20 0 0.000 0.000
10-15 0 0.000 0.000
5-10 0 0.000 0.000
0-5 0 0.000 0.000
<0 0 0.000 0.000



nnnnnnnn

QC of RINEX file(s) : kasi1270.110

input RnxNAV file(s) : kasi1270.11n

dkkkkkkhkkkkhhhkrhkrd

4-character ID : KASI
Receiver type : LEICA GRX1200PRO (# = 465462) (fw = 5.10/3.013)
Antenna type : LEIAX1202GG (# = 06500008)

Time of start of window : 2011 May 7 04:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 19.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4616586.1137 1674446.6399 4056457.7511 (m)
antenna WGS 84 (geo) : N 39 deg 44'46.81" E 19deg 56" 8.98"
antenna WGS 84 (geo) : 39.746335deg 19.935827 deg

WGS 84 height : 137.3265 m

|gc - header| position : 37.6976 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 1

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2400

Epochs w/ observations : 2400

Epochs repeated ;0 (0.00%)



Possible obs > 0.0 deg: 25594
Possible obs > 10.0 deg: 20312
Complete obs > 10.0 deg: 19508

Deleted obs > 10.0 deg: 15

Masked obs < 10.0 deg: 787
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.190041 m
Moving average MP2  :0.221694 m
Points in MP moving avg : 50
Mean S1 82 : 8.25 (sd=0.84 n=19523) 6.56 (sd=1.31 n=19508)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 fffff0
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 66) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips < 10.0 deg* : 12
IOD slips > 10.0deg : 16
|OD or MP slips < 10.0*: 18
|OD or MP slips> 10.0: 17

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM11 5 704:00 11 5 723:5920.00 30 20312 19508 96 0.19 0.22 1148



Processing parameters are:

Receiver tracking capability ~ : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath ~ : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1  : 0

Minimum signal to noise forL2  : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot ~ :72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables L yes

Do 1-ms receiver clock slips  : yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips - yes

Do plot file(s) :yes



Observations start : 2011 May 7 04:00:00.000
Observations end : 2011 May 7 23:59:30.000

Observation interval : 30.0000 second(s)

SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C

G02 11832234 93327.00 8380 880 830 880 0O 880 880 O
G03 45611.83 22720.81 201 201 201 201 O 201 201 O
G04 11652294 9112795 866 866 866 866 O 866 866 O
G05 113824.78 87330.77 827 827 827 827 0 827 827 O
G06 39619.50 2792561 250 250 250 250 0 250 250 O
GO7 8414160 7254746 725 725 725 725 O 725 725 O
G08 88241.28 76746.73 767 767 767 767 O 767 767 O
G09 8514087 73346.66 705 705 705 705 O 705 705 O
G10 10093227 68545.79 659 659 659 659 0 659 659 O
G11 5344955 4805457 480 480 480 480 0 480 480 O
G12 93540.08 82644.70 826 826 826 826 0 826 826 O
G13 91539.92 8024485 802 802 802 802 0 802 802 0
G14 80521.01 62625.59 569 568 569 568 0 568 569 0
G15 8313392 6454243 607 607 607 607 0 607 607 O
G16 73620.38 52526.52 479 479 479 479 0 479 479 O
G17 11722320 9282799 869 868 869 868 0O 868 869 O
G18 67517.05 43423.62 263 250 263 250 O 250 263 O
G19 5561721 2333593 233 233 233 233 0 233 233 O
G20 81645.05 76347.84 763 763 763 763 0 763 763 O
G21 5425135 4915618 491 491 491 491 0 491 491 O



G22 55910.26 21320.55 213 213 213 213
G23 88541.56 76947.08 769 769 769 769
G24 609 51.04 5585525 558 558 558 558
G25 91040.85 7964599 792 792 792 792
G26 85240.07 7094733 683 683 683 683
G27 91741.75 80546.87 802 802 802 802
G28 9523229 70841.54 665 665 665 665
G29 8224478 7724735 772 772 772 17172
G30 78026.60 5213715 481 481 481 481

G31 116923.59 9332829 884 8384 884 884
G32 70146.59 6425041 642 642 642 642

Obs below mask ( 10.00 deg) : 1613
Obs above maskw/noL1 : 0
Obs above maskw/noL2 : 15
Obs above mask w/noP1|CA : 0
Obs above mask w/no P2 |L2C: 15
Obs above mask w/lowL1S/N : 0

Obs above mask w/lowL2S/N : 0

Obs reported w/ code | phase : 21136
Obs deleted (any reason) : 1628
Obs complete : 19508

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

0

0 884 884

213
769
558
792
683
802
665
172
481

213
769
558
792
683
802
665
172
481

0 642 642

0
0



elev (deg) tot slps <ION rms, m> 5% 1m 15=% 2|m
85-90 149 0 0.000000
80-85 403 0 0.000000
75-80 663 0 0.000000
70-75 996 0 0.000000
65-70 1241 0 0.000000
60-65 1024 0 0.000000
55-60 1074 0 0.000000
50-55 1023 0 0.000000
45-50 1346 0 0.000000
40-45 1379 0 0.000000
35-40 1299 0 0.000000
30-35 1524 0 0.000000
25-30 1967 0 0.000000
20-25 1826 0 0.000000
15-20 1897 2 0.000000
10-15 1677 14 0.000000 =
5-10 1568 11 0.000000 =
0-5 29 1 0.000000 ======
<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1 rx L2rx slips L1rx L2 rx
SV obs>10 # del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 880 0 27840207460 0 1 1 0 0 O
G03 201 0 22230560240 0 1 1 0 0 O



G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29
G30

866
827
250
725
767
705
659
480
826
802
569
607
479
869
263
233
763
491
213
769
558
792
683
802
665
772

481

1

13 31.82 0.285149

0

28.74 0.225963
31.77 0.223509
27.43 0.168290
47.46 0.175395
46.73 0.190313
48.14 0.155992
47.22 0.180592
54.64 0.146493
44.70 0.173246
44.85 0.174124
26.77 0.166463
44.37 0.170692
27.68 0.228754

29.00 0.186336

36.04 0.169561
47.93 0.163046
56.18 0.150524
20.85 0.205792
47.08 0.189434
55.33 0.132855
46.27 0.185707
48.79 0.157207
47.11 0.169198
43.55 0.229889
47.35 0.188369
39.09 0.269895

17



G31 884 0 2004 0202183 0 1 1 0 O
G32 642 0 50480148526 0 O 0 0 O

mean MP1 rms : 0.190051 m
total mean elevation : 41.22 degrees
#MP1 obs>10  : 19508

#qc MP1 slips<25 : 16
#RvrL1slips<25: 28
#RvrlL2slips<25: 37

#qcMP1 slips>25: 0
#RvrL1slips>25: 0
#RvrlL2slips>25: 0

elev (deg) totslps <MP1 rms,m>  5=% 1jm  15=%
85-90 149 0 0.109419 ||
80-85 403 0 0.100111 ||
75-80 663 0 0.121939 ||
70-75 996 0 0.125571 |||
65-70 1241 0 0.113219 ||
60-65 1024 0 0.144386 |||
55-60 1074 0 0.160249 |||
50-55 1023 0 0.179101 ||||
45-50 1346 0 0.164203 |||
40-45 1379 0 0.163638 |||
35-40 1299 0 0.170513 |||
30-35 1524 0 0.200421 ||||
25-30 1967 0 0.221285 ||||

2|m



20-25 1826 0 0.206421 ||||

15-20 1897 2 0.290192 ||||I

10-15 1677 14 0.270963 #|||

5-10 1568 14 0.485141 #|||||||I|

0-5 29 2 0192449 HHf=========
<0 0 0 0.000000

MP2 RMS summary (per SV):

slips L1 rx L2rx slips L1rx L2rx
SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25
G02 880 0 27840187701 0 1 1 0 0 O
G03 201 0 22230391436 0 1 1 0 0 O
G04 866 0 2874022615 0 1 1 0 0 O
G05 827 0 31770204635 0 1 1 0 0 O
G06 250 0 27430279420 0 1 1 0 0 O
GO07 725 0 47460182163 0 0 0 0 0 O
G08 767 0 46730194952 0 0 0 0 0 O
G09 705 0 48140184670 1 1 2 0 0 O
G10 659 0 47220167572 0 1 1 0 0 O
G11 480 0 54640203523 0 O O 0 O O
G12 826 0 4470019315 0 0 0 0 0 O
G13 802 0 4485021203 0 O 0 0 O O
G14 59 1 2677 019%83 0 1 1 0 0 0
G15 607 0 44370349185 1 1 2 0 0 O
G16 479 0 27680466852 0 1 1 0 0 O
G17 869 1 29.00 0174472 0 1 1 0 0 O
G18 263 13 3182 0.283360 14 12 17 0 0 O



G19 233 0 36.04 0197887 0 O O O O
G20 763 0 47930208499 0 O 0 0 O
G21 491 0 56180211659 0 0O 0 0 O
G22 213 0 20850243742 0 O O O O
G23 769 0 47080184721 0 O 0 0 O
G24 558 0 5533018%15 0 0 0 0 O
G25 792 0 4627 0184713 0 1 1 0 O
G26 683 0 48790201430 0 1 1 0 O
G27 802 0 47110210264 0 1 1 0 O
G28 665 0 43550212522 0 0 O O O
G29 772 0 47350203270 0 O O O O
G30 481 0 39.09 0514143 2 1 3 0 O
G31 884 0 29.04 0220825 0 1 1 0 O
G32 642 0 5048 0190174 0 0 0 0 O

mean MP2 rms : 0.221696 m
total mean elevation : 41.22 degrees
#MP2 obs>10  : 19508
#qcMP2 slips<25 : 18
#RvrL1slips<25: 28
#RvrlL2slips<25: 37
#9cMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrlL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1jm 15=%
85-90 149 0 0.114805 ||

2|m



80 -
75 -
70 -
65 -
60 -
55 -
50 -
45 -
40 -
35 -
30 -
25 -
20 -
15 -
10 -
5-

85
80
75
70
65
60
55
50
45
40
35
30
25
20
15

403 0 0.143919 ||

663 0 0.141270 ||

996 0 0.169504 ||

1241
1024
1074
1023
1346
1379
1299
1524
1967
1826
1897

1677

0
0
0

3

0.160265 ||
0.172434 ||
0.206281 |||
0.202901 |||
0.201858 |||
0.192438 |||
0.195717 |||
0.206863 |||
0.214073 |||
0.347339 Il
0.331171 |||l

15 0.290429 #|||

10 1568 14 0.701068 #|||//II/!I

0-5 29 2 0276266 #H#H=======

<0

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 05

85 -
80 -
75 -
70 -
65 -
60 -

90

1490737 8.940 AN

85 403 0.448 8.978 ##|[IIIIINNTHTATIN

80 663 0.350 8.986 #[[IIMNITHHHHH

75996 0.285  8.991 #[[INMIIHIHHIHH

70 12410.255  8.993 #[[[IIINNNITHTIHI

65 1025 0.281  8.991 #[[{IININITHTIHH0I

100



55 -
50 -
45 -
40 -
35-
30 -
25 -
20 -
15 -
10 -
5-

60
55
50
45
40
35
30
25
20
15

1075
1023
1348
1380
1299
1525
1968
1827
1905
1696

0.274
0.281
0.284
0.517
0.442
0.245
0.205
0.445
0.499
0.660

8.992 #[III I
8.991 AN
8.972 AN
8.688 ## I[N
8.169 # NN
8.013 AN
7987 AN
7788 NN

27 AN
6.715 s

10 1580 0.767  6.224 AN

0-5 33 1.300 5.758 #t|[1111111111111]

<0

0 0.000 0.000

S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05 110

85 -
80 -
75-
70 -
65 -
60 -
55 -
50 -
45 -
40 -
35-

90

149 0.808

85 403 0.489

80
75
70
65
60
95
50
45

40

663 0.432

996 0.377

1241
1025
1075
1023
1348
1380
1299

0.229
0.310
0.478
0.550
0.517
0.514

0.542

8.208 AN
8.065 ## I[NNI
8.084 NI
8.075 # NI
7.993 AN
7957 #(THmmm

2272 AT
7455 # NI

7.278 ## I
6.934 NN
6.548 #IIIIINNTTHHH



30-35 1525 0.593
25-30 1968 0.602
20-25 1827 0.584
15-20 1903 0.726
10-15 1683 0.769

6.226 ## I[NNI
5.837 ##IIINMMHTHIH
5.435 #H NI
5.003 ###H#IINTNTTIE
4.554 NI

5-10 1576 0.896 4.209 w##||||||1/]]]]]

0-5 32 1.190 4.062 #1111

<0 0 0.000 0.000



QC of RINEX file(s) : klok1270.110

input RnxNAV file(s) : klok1270.11n

kkkkkkkkkkkkkkkkkkkkk

4-character ID : KLOK
Receiver type : LEICA GRX1200PRO (# = 463363) (fw = 4.03/2.122)

Antenna type : LEIAT504 (# = 103396)

Time of start of window : 2011 May 7 00:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4564751.0740 1845643.0185 4040949.9456 (m)
antenna WGS 84 (geo) : N 39 deg 33'53.09" E 22 deg 00' 52.97"
antenna WGS 84 (geo) : 39.564748 deg 22.014715 deg

WGS 84 height : 160.2106 m

|gc - header| position : 37.5332 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 1

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 31010

Possible obs > 10.0 deg: 24621



Complete obs > 10.0 deg: 21484

Deleted obs > 10.0deg: 39

Masked obs < 10.0 deg: 3098
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.228572 m
Moving average MP2  :0.254415m
Points in MP moving avg : 50
Mean S1 S2 :7.99 (sd=1.10 n=21523) 6.74 (sd=1.63 n=21484)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
othermsec mp events : 0 (: 71) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 31
|OD or MP slips < 10.0*; 0
|OD or MP slips > 10.0: 36

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 11 5 700:00 11 5 723:5924.00 30 24621 21484 87 0.23 0.25 597

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) :10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2011 May 7 00:00:00.000
Observations end :2011 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G02 11802249 93027.19 590 560 590 560 O 560 590 O
G03 9673395 6994581 594 594 594 594 0 594 594 0
G04 11702269 9182757 829 829 829 829 0 829 829 O
G05 114524.37 88630.03 799 799 799 799 0 799 799 O
G06 86841.82 7514756 631 631 631 631 0 631 631 0
G07 85241.63 7354747 735 735 735 735 0 735 735 O
G08 89141.04 77646.39 776 776 776 776 0 776 776 O
G09 84341.00 72546.87 605 605 605 605 O 605 605 O
G10 102531.28 6774523 580 579 580 579 0 579 580 O
G11 83940.76 72046.68 610 610 610 610 0 610 610 O
G12 93739.99 8284460 778 776 778 776 0 776 778 O
G13 92039.76 8084459 808 808 808 808 0 808 808 O
G14 116723.76 92628.64 535 535 535 535 0 535 535 O
G15 110627.02 7773620 684 684 684 684 0 684 684 O
G16 11412582 8803198 796 794 796 794 0 794 796 O
G17 117023.37 9212834 545 545 545 545 0 545 545 O
G18 11282647 8103481 646 646 646 646 0 646 646 O
G19 104930.82 6794520 581 581 581 581 0 581 581 O
G20 92540.83 8144572 724 722 724 722 0 722 724 O
G21 8924257 7764819 776 776 776 776 0 776 776 O
G22 1017 32.30 7034520 703 703 703 703 O 703 703 O
G23 8934140 77846.79 778 778 778 778 0 778 778 0
G24 8684189 75247.60 632 631 632 631 0 631 632 0
G25 90540.95 7914614 661 661 661 661 0O 661 661 O

G26 96035.36 7014732 595 595 595 595 0 595 595 O



G27 9104187 79747.09 666 665 666 665 0 665 666
G28 108829.60 6754424 675 675 675 675 0 675 675
G29 93240.53 8204538 820 820 820 820 0 820 820
G30 10972728 7993550 711 711 711 711 0 711 711
G31 118323.19 93628.03 851 851 851 851 0O 851 851

G32 94240.77 8334546 809 809 809 809 0 809 809

Obs below mask (10.00 deg) : 29
Obs above mask w/noL1 : 0
Obs above maskw/noL2 : 39
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 | L2C: 39
Obs above mask w/low L1S/N : 0

Obs above mask w/lowL2S/N : 0

Obs reported w/ code | phase : 21552
Obs deleted (any reason) : 68

Obs complete . 21484

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 212 0 0.000000
80-85 425 0 0.000000
75-80 866 0 0.000000

70-75 1202 0 0.000000

0

0

0
0



65-70 1398 0 0.000000
60-65 1387 0 0.000000
55-60 1386 0 0.000000
50-55 1327 0 0.000000
45-50 1703 0 0.000000
40-45 1794 0 0.000000
35-40 1644 0 0.000000
30-35 1723 0 0.000000
25-30 1602 7 0.000000
20-25 1417 1 0.000000
15-20 1611 4 0.000000
10-15 1759 19 0.000000 ==
5-10 26 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2 rx
SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 590 30 30.82 0432326 1 3 3 11 15 17
G03 594 0 5061052544 0 0 0 0 1 1
G04 829 0 28620200299 2 3 3 0 1 1
G05 799 0 31420466702 0 1 1 0 1 1
G06 631 0 5296 0.149255 0 0 O O 1 1
G07 735 0 4758 0.144798 0 1 1 0 0 O
G08 776 0 46390261512 1 1 1 0 0 O
G09 605 0 52410117934 0 0 0 0 1 1

G10 580 1 49820166369 1 1 1 0 1 1



G11 610 0 51.70 0.123517
G12 778 2 46.70 0.133505
G13 808 0 44.69 0.163424
G14 535 0 33.55 0.267807
G15 684 0 38.80 0.420133
G16 796 2 33.57 0.259751
G17 545 0 33.51 0.213915
G18 646 0 40.66 0.216468
G19 581 0 49.78 0.129886
G20 724 2 49.37 0.160389
G21 776 0 48.23 0.165520
G22 703 0 45.28 0.165789
G23 778 0 46.89 0.161639
G24 632 1 53.07 0.162378
G25 661 0 51.35 0.169444
G26 595 0 52.46 0.120551
G27 666 1 52.56 0.148211
G28 675 0 44.36 0.164485
G29 820 0 4547 0.274517
G30 711 0 37.71 0.275087
G31 851 0 29.16 0.396328

G32 809 0 46.53 0.279327

mean MP1 rms : 0.228567 m
total mean elevation : 43.80 degrees
#MP1 obs>10 : 21484
#9cMP1 slips<25 : 24

#RvrL1slips<25 : 49



#RvrL2slips<25 : 50
#qc MP1 slips>25 : 11
#RvrL1slips>25: 34

#RvrL2slips>25 : 34

elev (deg) tot slps <MP1 rms, m> 5% 1m  15=%
85-90 212 0 0.085881 ||
80-85 425 0 0.082150 ||
75-80 866 0 0.090405 ||
70-75 1202 0 0.092629 ||
65-70 1398 0 0.092988 ||
60-65 1387 0 0.092473 ||
55-60 1386 0 0.099341 ||
50-55 1327 0 0.112387 ||
45-50 1703 0 0.120961 ||
40-45 1794 0 0.132239 |||
35-40 1644 0 0.142766 |||
30-35 1723 0 0.297366 ||||||
25-30 1602 11 0.380129 #|||||I|
20-25 1417 1 0.232898 |||||
15-20 1611 4 0.359250 |||||||
10-15 1759 19 0.565100 #||||||/|I
5-10 26 0 0.333884 ||/lIl
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2rx

2|m



SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 590 30 30820535839 1 3 3 12 15 17
G03 594 0 50610234620 0 0 O O 1 1
G04 829 0 2862025692 2 3 3 0 1 1
GO5 799 0 3142054809 0 1 1 0 1 1
GO6 631 0 5296 0158045 0 0 O O 1 1
G07 735 0 4758 0152807 0 1 1 0 0 O
G08 776 0 46390220826 1 1 1 0 0 O
G09 605 O 52410128634 0 0 O O 1 1
G10 580 1 49820169205 1 1 1 0 1 1
G11 610 0 51700155830 1 1 1 0 1 1
G12 778 2 46.70 0158709 2 3 4 0 0 O
G13 808 0 4469 0148687 1 2 2 0 0 O
G14 535 0 33550322535 4 6 6 0 0 O
G15 684 0 38800586532 4 6 6 0 1 1
G16 796 2 3357 0271619 0 1 1 0 1 1
G17 545 0 33510188630 1 1 1 0 0 O
G18 646 0 4066 0250789 1 2 2 0 0 O
G19 581 0 4978 0151714 0 0 O 0 1 1
G20 724 2 4937 0159543 0 0 O 0 2 1
G21 776 0 48230180455 0 0 O O 0 O
G22 703 0 4528 0154861 0 1 1 0 0 O
G23 778 0 46890149942 0 1 1 0 0 O
G24 632 1 53070160800 0 0 O O 1 1
G25 661 0 51350149428 0 0 O O 1 1
G26 59 0 52460157936 0 0 O O 1 1
G27 666 1 52560131488 0 0 0 O 2 1

G28 675 0 44360159091 0 1 1 0 0 O



G29 820

G30 711

G31 851

G32 809

mean MP2 rms

0 45.47 0.243956
0 37.71 0.565363
0 29.16 0.579215

0 46.53 0.333884

: 0.254411'm

total mean elevation : 43.80 degrees

#MP2 obs > 10

: 21484

#qcMP2 slips<25 : 24

#RvrL1slips<25: 49

#RvrL2slips<25 : 50

#qcMP2 slips>25 : 12

#RvrL1slips>25: 34

#RvrL2slips>25 . 34

elev (deg) tot slps <MP2 rms, m>

85-90
80 - 85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35- 40

30-35

212 0 0.098151 ||

425 0 0.091549 ||

866 0 0.093258 ||

1202
1398
1387
1386
1327
1703
1794
1644

1723

0

0

0.091577 ||
0.097356 ||
0.101977 ||
0.099386 ||
0.111389 |
0.121940 ||
0.123617 ||
0.139669 ||
0.277133 ||l

5=%

1|m

15=%

2|m



25-30

20-25

15-20

10-15

1602

1417

1611

1759

12 0.558807 #|||I[/!I|

1 0.213259 ||

5 0.339193 |/l

18 0.692394 #AIIIINIINI

5-10 26 0 0.505232 |[|||lll]

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 - 85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20- 25
15- 20

10-15

212.0.710  8.797 AN

425 0.566  8.816 ##|[[ I

866 0.310  8.987 #[[IIINIHTHHHHIHI

1202
1398
1389
1388
1327
1703
1795
1644
1728
1648
1417
1615

1766

0.290
0.244
0.241
0.242
0.394
0.540
0.390
0.233
0.467
0.995
0.437
0.559

0.540

5-10 29 1.181

0-5

8.975 #[[INNHHHHr
8.992 #[[IINHHHHHrm
8.994 #[II/ I
8.994 #[[INTHmrmmr
8.886 I
8.473 ##| NN
8.128 I

8.010 # [

7. 887 (I
7.203 #HA NI

6.940 ## [N

6.424 #A(IIIIINTTH

S.937 ##IIINNTHHH
S.414 A NN

0 0.000 0.000

10



<0

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05

85-90
80 -85
75- 80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

212 0.761

8.613 w11

425 0.636  8.628 ##|IIIINNNNINTHHTHHI

866 0.569  8.599 ##||IIIINNMNHTHHII

1202
1398
1389
1388
1327
1703
1795
1644
1727
1612
1417

1613

0.554
0.526
0.414
0.264
0.383
0.533
0.560
0.614
0.822
0.992
0.737

0.687

8.441 |
8.342 ## I
8.138 ##| N
8.018 #[[INITHHHrm

7.882 ## [N
7453 #A I

7126 #A NN
6719 #A NN
6.093 #EA NN
S.247 AT
4.954 s I
4.520 AN

1766 0.748 4116 ##||[|11111111

5-10 29 0.978 3.793 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000

100
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QC of RINEX file(s) : lemn1270.110

input RnxNAV file(s) : lemn1270.11n

4-character ID :LEMN
Receiver type : LEICA GRX1200GGPRO (# = 351610) (fw = 5.00/3.013)

Antenna type : LEIAX1202GG

Time of start of window : 2011 May 7 00:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4434464.1344 2084891.8395 4069315.9013 (m)
antenna WGS 84 (geo) : N 39 deg 53' 50.05" E 25 deg 10'51.12"
antenna WGS 84 (geo) : 39.897235deg 25.180865 deg

WGS 84 height : 121.1851 m

|gc - header| position : 29.5149 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 1

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 26 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 31132

Possible obs > 10.0 deg: 24594



Complete obs > 10.0 deg: 24559

Deleted obs > 10.0 deg: 1

Masked obs < 10.0 deg: 821
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.214551 m
Moving average MP2  :0.246700 m
Points in MP moving avg : 50
Mean S1 S2 : 8.21 (sd=0.85 n=24560) 6.19 (sd=1.35 n=24559)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 ffffff
Report gap >than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
othermsec mp events : 0 (:4) {expect~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
|IOD slips > 10.0deg : 1
|OD or MP slips < 10.0*; 0
IOD or MP slips > 10.0: 2

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 11 5 700:00 11 5 723:5924.00 30 24594 24559 100 0.21 0.25 12280

Processing parameters are:



Receiver tracking capability  : 26 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips ~ :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2011 May 7 00:00:00.000
Observations end :2011 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G02 11742282 9222770 921 921 921 921 0 921 921 O
G03 1008 31.71 6854495 684 684 684 684 0 684 684 O
G04 11742247 9252719 924 924 924 924 0 924 924 0
G05 115523.85 90129.17 899 899 899 899 0 899 899 0
G06 8544130 7364713 736 736 736 736 0 736 736 O
GO07 86441.63 7474737 T47 T47 747 747 0 747 747 O
G08 89940.87 78646.03 786 786 786 786 0 786 786 O
G09 9123743 7104720 709 709 709 709 0 709 709 O
G10 105029.81 6634426 662 662 662 662 0 662 662 O
G11 82540.04 7074590 706 706 706 706 O 706 706 O
G12 9324020 8234486 823 823 823 823 0 823 823 O
G13 92339.71 8124446 812 812 812 812 0 812 812 O
G14 11612416 9182923 916 916 916 916 0 916 916 0
G15 112226.12 8303351 826 826 826 826 0 826 826 O
G16 11512521 89830.89 896 896 896 896 0O 896 896 O
G17 116223.83 91129.02 909 909 909 909 0 909 909 O
G18 11112752 7543796 748 748 748 748 0 748 748 0
G19 10732941 6654419 664 664 664 664 O 664 664 O
G20 91841.04 8054610 805 805 805 805 0 805 805 O
G21 9024269 7874820 787 787 787 787 0 787 787 O
G22 9843427 71546.02 715 715 715 715 0 715 715 0
G23 9014127 78746.53 787 787 787 787 0 787 787 0
G24 85341.78 7374758 736 736 736 736 0 736 736 O
G25 8934124 T77746.65 777 777 777 777 0 777 777 O

G26 996 33.53 68747.04 686 686 686 686 0 686 686 O



G27 8974206 7834746 782 782 782 782 0 782 782 0
G28 107330.75 6884523 688 688 688 688 0 688 688 0
G29 93540.54 8254528 825 825 825 825 0 825 825 0
G30 11122641 8363346 832 832 832 832 0 832 832 0
G31 11772323 94027.83 938 938 938 938 0 938 938 0
G32 9414090 8344551 834 833 834 833 0 833 834 0

GO1 9014109 7874632 0 0 0O 0 O 0 O

Obs below mask (10.00 deg) : 36
Obs above maskw/nolL1 : 0
Obs above maskw/noL2 : 1
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 1
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 24596
Obs deleted (any reason) : 37

Obs complete . 24559

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m  15=%  2|m
85-90 177 0 0.000000
80-85 406 0 0.000000

75-80 849 0 0.000000



70-75 1155 0 0.000000
65-70 1397 0 0.000000
60-65 1385 0 0.000000
55-60 1340 0 0.000000
50-55 1565 0 0.000000
45-50 1571 0 0.000000
40-45 1764 0 0.000000
35-40 1645 0 0.000000
30-35 1857 1 0.000000
25-30 2044 0 0.000000
20-25 2456 0 0.000000
15-20 2342 0 0.000000
10-15 2577 0 0.000000
5-10 34 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
G02 921 0 27810247552 0 2 2 0 0 O

G03 684 0 450901473755 0 1 1 0 0 O

G04 924 0 27290327818 0 2 2 0 0 O

G0O5 899 0 29300147824 0 2 2 0 0 O

G06 736 0 4720 0.156684 O 1 1 0 0 O

GO7 747 0 47480130305 0 1 1 0 0 O

G08 786 0 46030125408 0 0 O 0 O O

G09 709 0 47370156602 0 1 1 0 0 O



G10 662 0 44.43 0.164993
G11 706 0 46.06 0.158682
G12 823 0 44.96 0.173994
G13 812 0 44.56 0.136422
G14 916 0 29.36 0.248388
G15 826 0 33.72 0.148684
G16 896 0 30.98 0.169544
G17 909 0 29.15 0.277006
G18 748 0 38.23 0.536737
G19 664 0 44.37 0.144968
G20 805 0 46.20 0.184691
G21 787 0 48.24 0.125095
G22 715 0 46.10 0.327290
G23 787 0 46.53 0.140971
G24 736 0 47.74 0.179727
G25 777 0 46.76 0.198763
G26 686 0 47.21 0.159946
G27 782 0 47.61 0.206145
G28 688 0 45.35 0.145176
G29 825 0 45.36 0.139298
G30 832 0 33.60 0.378302
G31 938 0 27.95 0.566483

G32 834 1 4562 0.173682

mean MP1 rms : 0.214552 m
total mean elevation : 40.59 degrees
#MP1 obs>10  : 24559

#9cMP1 slips<25: 1



#RvrL1slips<25: 35
#RvrL2slips<25 : 36
#qcMP1 slips>25 : 1
#RvrL1slips>25: 0

#RvrL2slips>25: 1

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=%
85-90 177 0 0.076911 ||
80-85 406 0 0.072286 |
75-80 849 0 0.074794 |
70-75 1155 0 0.075505 ||
65-70 1397 0 0.081878 ||
60-65 1385 0 0.088913 ||
55-60 1340 0 0.091238 ||
50-55 1565 0 0.121676 ||
45-50 1571 0 0.124393 ||
40-45 1764 0 0.136124 |||
35-40 1645 0 0.158058 |||
30-35 1857 1 0.170856 |||
25-30 2044 0 0.199630 ||||
20-25 2456 0 0.233513 |||ll
15-20 2342 0 0.278452 ||||||
10-15 2577 1 0.572275 |||/
5-10 34 0 0.294583 ||||II
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

2|m



slips L1rx L2rx slips L1rx L2 rx
SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 921 0 27810346940 0 2 2 0 0 O
G03 684 0 45090259266 0 1 1 0 0 O
G04 924 0 27290239153 0 2 2 0 0 O
G05 899 0 2930 0180619 0 2 2 0 0 O
G06 736 0 47200221294 0 1 1 0 0 O
G07 747 0 4748 0153523 0 1 1 0 0 O
G08 786 0 46030159949 0 0 O O 0 O
G09 709 0 4737021538 0 1 1 0 0 O
G10 662 0 44430214368 0 1 1 0 0 O
G11 706 0 46.06 0223973 0 1 1 0 0 O
G12 823 0 4496 0207100 0 1 1 0 0 O
G13 812 0 44560187025 0 1 1 0 0 O
G14 916 0 2936 0662370 0 2 2 0 0 O
G15 826 0 33720208251 0 2 2 0 0 O
G16 896 0 3098 0257841 1 2 3 0 0 O
G17 909 0 2915039977 0 1 1 0 0 O
G18 748 0 38230344306 0 1 1 0 0 O
G19 664 0 44370207883 0 1 1 0 0 O
G20 805 0 4620 0265406 0 1 1 0 0 O
G21 787 0 48240159480 0 0 O O 0 O
G22 715 0 46100226481 0 0 O O 0 O
G23 787 0 4653 0167079 0 0 0 O 0 O
G24 736 0 4774020863 0 1 1 0 0 O
G25 777 0 46.76 0210355 0 1 1 0 0 O
G26 686 0 47210221224 0 1 1 0 0 O

G27 782 0 47610237054 0 1 1 0 0 O



G28 688 0 45350176773 0 1 1 0 0 O
G29 825 0 45360167989 0 1 1 0 0 O
G30 832 0 33600284068 0 2 2 0 0 O
G31 938 0 27950260083 0 2 2 0 0 O

G32 834 1 4562 0248007 0 1 1 1 0 1

mean MP2 rms : 0.246702 m
total mean elevation : 40.59 degrees
#MP2 obs>10  : 24559
#qcMP2 slips<25 : 1
#RvrL1slips<25: 35
#RvrL2slips<25 : 36
#qcMP2 slips>25 : 1
#RvrL1slips>25: 0

#RvrL2slips>25 : 1

elev (deg) tot slps <MP2 rms, m> 5% 1m 15=%  2|m
85-90 177 0 0.103692 ||
80-85 406 0 0.100156 ||
75-80 849 0 0.096770 ||
70-75 1155 0 0.110070 ||
65-70 1397 0 0.109764 ||
60-65 1385 0 0.112518 ||
55-60 1340 0 0.115785 ||
50-55 1565 0 0.130451 |||
45-50 1571 0 0.139677 |||
40-45 1764 0 0.162920 |||

35-40 1645 0 0.181004 |||



30-35

1857

25-30 2044

20-25 2456

15-20 2342

10-15 2577

10.229818 |||

0 0.272987 |||||

0 0.297527 ||||||

0 0.329810 ||/l

1-0.554809 /11l

5-10 34 0 0.522296 |[|||ll]

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

177-:0.676  8.949 s

406 0.447 - 8.978 ##[|IIIIINMTHTHH

849 0309 8.989 #[[IIINNNMHTHHHHII

1155
1397
1387
1342
1565
1571
1765
1645
1859
2045
2457
2342

2598

0.265
0.247
0.264
0.246
0.229
0.294
0.515
0.414
0.221
0.316
0.501
0.471

0.472

8.992 #[[IINNIHHHmr
8.991 A
8.986 #[[[II N
8.993 #|[INHHHrm
8.994 #[[INMHTnHmrmm
8.957 # [N
8.659 Il
8135 I
8.003 #{[III

7.926 #|[IHHrm

7.667 ##| [N

2AST AT
6.793 NN

5-10 36 1.204 6.417 st NN

110



0-5

<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0|5 110

85-90
80 - 85
75-80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30- 35
25-30
20 - 25
15- 20
10-15
5-10
0-5

<0

1770601 7.955 # I[NNI
406 0.400  7.978 #IIIIIINHIHITHHI
849 0.289  7.982 #[|[IINIMNIHIIATIIL
11550449 7.811#IIINMNMINIHIII
1397 0.513  7.682 ##IIIIINMINIHII
1387 0.567  7.572##IIIMNMNTNIHIL
13420.513  7.329 #A NN
1565 0464 7.215 #A NN
1571-0.469  6.880 # Il
1765 0.524  6.483 #IIINMNINMIMIIII
1645 0.568  6.269 ##|[[I 1NN
1858 0.635  5.904 ## Il
2045 0.585  5.392 #|IlIIINNIMIIN
2457 0.716  5.423 ##||lIIN1HNN
2342 0.668 4.666 #HH#||I[111111I1
2598 0.698 4.274 #HH#|I11II

36 0.894 4.000 #1111

0 0.000 0.000

0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : noa11270.110

input RnxNAV file(s) : noa11270.11n

4-character ID : NOA1 (# = 12620M001)
Receiver type : LEICA GRX1200PRO (# = 462590) (fw = 7.53/2.125)

Antenna type {LEIATS04  LEIS (# = 103326)

Time of start of window : 2011 May 7 00:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4599646.6845 2034857.8081 3909903.1046 (m)
antenna WGS 84 (geo) : N 38 deg 02'49.41" E 23 deg 51' 51.58"
antenna WGS 84 (geo) : 38.047060 deg 23.864329 deg

WGS 84 height : 558.6444 m

|gc - header| position : 35.0585 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 1

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 31094

Possible obs > 10.0 deg: 24687



Complete obs > 10.0 deg: 24656

Deleted obs > 10.0deg: 2

Masked obs < 10.0 deg: 28
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.181406 m
Moving average MP2  :0.272036 m
Points in MP moving avg : 50
Mean S1 S2 : 8.02 (sd=1.04 n=24658) 5.76 (sd=1.75 n=24656)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 237) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips < 10.0 deg* : 96
|IOD slips > 10.0deg : 22
|OD or MP slips < 10.0*: 109
|OD or MP slips > 10.0: 22

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 11 5 700:00 11 5 723:5924.00 30 24687 24656 100 0.18 0.27 1121

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  :400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2011 May 7 00:00:00.000
Observations end :2011 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G02 11832243 9252730 925 925 925 925 0 925 925 O
G03 9693349 6964544 696 696 696 696 0 696 696 O
G04 11782234 9232715 923 923 923 923 0 923 923 O
G05 115423.86 8912943 891 891 891 891 0 891 891 0
G06 8684148 7494728 749 749 749 749 0 749 749 O
GO07 8674140 7484719 748 748 748 748 0 748 748 0
G08 9084040 7914564 791 791 791 791 0 791 791 O
G09 8424088 72246.84 722 722 722 722 0 722 722 O
G10 1027 30.80 67344.80 659 659 659 659 0 659 659 O
G11 8394044 7194638 717 717 717 717 0 717 717 O
G12 94739.51 83844.00 838 838 838 838 0 838 838 O
G13 93539.11 8224380 822 822 822 822 0 822 82 0
G14 116623.74 9182881 911 911 911 911 0 911 911 0
G15 11112651 7863526 786 786 786 786 O 786 786 O
G16 11472529 8843132 884 884 884 834 0 884 834 O
G17 11682342 9122859 912 912 912 912 0 912 912 0
G18 11122717 TAT37.77 747 747 747 747 0 747 747 0
G19 105130.30 67544.72 675 675 675 675 0 675 675 O
G20 93440.39 8214527 821 821 821 821 0 821 821 O
G21 9084237 79147.90 791 791 791 791 0 791 791 O
G22 9673464 7164577 716 716 716 716 0 716 716 O
G23 90940.86 7934611 793 793 793 793 0 793 793 O
G24 8684168 7494751 749 749 749 749 0 749 749 0
G25 91040.62 7934588 793 793 793 793 0 793 793 O

G26 9533533 6974721 697 697 697 697 0 697 697 O



G27 9134156 79746.88 797 797 797 797 O 797 797
G28 1066 30.56 6864491 680 678 680 678 0 678 680
G29 9473995 83544.65 835 835 835 835 0 835 835
G30 110326.76 807 34.68 807 807 807 807 0 807 807
G31 11892283 93727.67 937 937 937 937 0 937 937

G32 9554024 84644.78 846 846 846 846 0 846 846

Obs below mask ( 10.00 deg) : 2543
Obs above mask w/noL1 : 0
Obs above maskw/noL2 : 2
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 2
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 27201
Obs deleted (any reason) : 2545

Obs complete . 24656

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 195 0 0.000000
80-85 383 0 0.000000
75-80 886 0 0.000000

70-75 1012 0 0.000000



65-70 1480 0 0.000000

60-65 1403 0 0.000000

55-60 1383 0 0.000000

50-55 1536 0 0.000000

45-50 1587 0 0.000000

40-45 1835 0 0.000000

35-40 1663 0 0.000000

30-35 1771 0 0.000000

25-30 2154 1 0.000000

20-25 2331 2 0.000000

15-20 2380 0 0.000000

10-15 2643 19 0.000000 =
5-10 2453 94 0.000000 =======
0-5 33 2 0.000000 ============

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 925 0 27300136524 0 0 O 0 O O
G03 696 0 45530105287 0 0 O 0O O O
G04 923 0 27150398239 1 0 0 0 0 O
G0O5 891 0 29430147166 0 0 O 0 0 O
G06 749 0 47350094941 0 0 O 0 0 O
G07 748 0 47190121661 O 0 O 0 O O
G08 791 0 45640106929 0 0 O 0O O O
G09 722 0 46840259008 0 0 O 0 O O

G10 659 0 4564 009%167 O 0 O 0O O O



G11 717 0 46.47 0.178095
G12 838 0 44.00 0.105561
G13 822 0 43.80 0.119628
G14 911 0 28.94 0.268486
G15 786 0 35.26 0.349897
G16 884 0 31.36 0.166589
G17 912 0 28.59 0.127991
G18 747 0 37.81 0.183687
G19 675 0 44.72 0.107784
G20 821 0 45.27 0.094547
G21 791 0 47.94 0.107330
G22 716 0 45.84 0.165927
G23 793 0 46.11 0.109811
G24 749 0 4751 0.120186
G25 793 0 45.88 0.112671
G26 697 0 47.21 0.457509
G27 797 0 46.88 0.111738
G28 680 2 45.31 0.113956
G29 835 0 44.73 0.103836
G30 807 0 34.71 0.456947
G31 937 0 27.67 0.424125

G32 846 0 44.78 0.098546

mean MP1 rms : 0.181400 m
total mean elevation : 40.48 degrees
#MP1 obs>10  : 24656
#9cMP1 slips<25 : 18

#RvrL1slips<25: 0



#RvrL2slips<25: 0

#qcMP1 slips>25 : 1

#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=%

85-90

195 0 0.066546 |

80-85 388 0 0.078626 |

75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

886 0 0.064753 |

1012
1480
1403
1383
1536
1587
1835
1663
1771
2154
2331
2380

2643

0
0

2

0

0.067821 |
0.080392 ||
0.081302 ||
0.074728 |
0.086663 ||
0.081407 ||
0.074357 |
0.083551 ||
0.097975 ||
0.115167 ||
0.136581 ||

0.284106 |||

16 0.550417 #|||I//II|

5-10 2453 102 0.680777 |||

0-5 33 2 0.369575 #it#=====

<0

0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2rx

2\m



SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 925 0 27300189803 0 0 0 O 0 O
G03 696 0 45530147184 0 0 0 O 0 O
G04 923 0 2715047079% 1 0 0 O 0 O
G05 891 0 2943 020509% 0 0 O O 0 O
G06 749 0 47350124467 0 0 O O 0 O
G07 748 0 47190129918 0 0 O O 0 O
G08 791 0 4564 0204234 0 0 O O O O
G09 722 0 46.84 0238660 0 0 O O 0 O
G10 659 0 4564 0145267 0 0 O O 0 O
G11 717 0 4647 0369560 3 0 0 O 0 O
G12 838 0 44000135177 0 0 O O 0 O
G13 822 0 43800923090 1 0 0 0 0 O
G14 911 0 28940436257 9 0 0 1 0 O
G15 786 0 35260357678 0 0 0 O 0 O
G16 884 0 3136030273 2 0 0O O 0 O
G17 912 0 28590191394 0 0 O O 0 O
G18 747 0 37810269282 1 0 0 0 0 O
G19 675 0 44720130178 1 0 0 O 0 O
G20 821 0 4527 0168651 0 0 O O 0 O
G21 791 0 47940173157 0 0 O O 0 O
G22 716 0 4584 0186%2 0 0 0 O 0 O
G23 793 0 46110126944 0 0 0 O 0 O
G24 749 0 47510152441 0 0 O O O O
G25 793 0 4588 0125607 0 0O O O O O
G26 697 0 47210645695 0 0 0O O 0 O
G27 797 0 4688 0201344 0 0 O O 0 O

G28 680 2 45310148934 0 0 0 0 0 O



G29 835 0 44730130931 0 0 O O O O
G30 807 0 34710576211 0 0 O 0 0 O
G31 937 0 2767 0580537 0 0 O 0O O O

G32 846 0 44780107931 0 0 O 0 O O

mean MP2 rms : 0.272020 m
total mean elevation : 40.48 degrees
#MP2 obs>10  : 24656
#qcMP2 slips<25 : 18
#RvrL1slips<25: 0
#RvrL2slips<25: 0

#qcMP2 slips>25 : 1
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1m 15=%  2|m
85-90 195 0 0.059379 |
80-85 383 0 0.064836 |
75-80 886 0 0.061172 |
70-75 1012 0 0.062203 |
65-70 1480 0 0.068064 |
60-65 1403 0 0.057828 |
55-60 1383 0 0.071699 |
50-55 1536 0 0.075024 ||
45-50 1587 0 0.089881 ||
40-45 1835 0 0.094537 ||
35-40 1663 0 0.104076 ||

30-35 1771 0 0.133953 |||



25-30 2154

20-25 2331

15-20 2380

10-15 2643

1 0.151753 |||

2 0.200737 ||||

0 0.398547 ||lIIII

16-0.905970 #ll{IIINIII

5-10 2453 93 1.380318 #HH (/11111111111

0-5 33 2 0.944445 #ttmttt||||]|

<0

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

195 0.703  8.856 AN

388 0.457  8.977 ([N

886 0.302  8.990 #[[IIINNIHTHHHHH

1012
1480
1405
1385
1536
1587
1836
1664
1771
2155
2332
2380

2646

0.283
0.234
0.240
0.242
0.235
0.348
0.537
0.274
0.197
0.432
0.438
0.470

0.485

8.991 AN
8.994 AN
8.994 # I/
8.994 # [N
8.992 #[[IINTNHHHmrmr
.17 AN
8.465 #III NN
8.033 # [

7.996 # I

7799 #A NN

2AS AT
6747 #AINNNITHH

6.A73 AN

5-10 2508 0.563 5.610 ## NN

0-5 35 0.993 5.114 #1111l

100



<0

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05

85-90

195 0.681

8.103 ### I

80-85 388 0.486 8.041 #IIINIMNIMNIMIIHIN

75- 80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

886 0.289  7.998 #[|[IIINNMNIMHIIHTIL

1012
1480
1405
1385
1536
1587
1836
1664
1771
2155
2332
2380

2644

0.287
0.332
0.499
0.516
0.480
0.527
0.515
0.560
0.600
0.626
0.609
0.684

0.865

7.978 #[[NHHHmm

7.922 #|[ITHTHrim
7703 ## I

7345 #A I
746 #A I
6.702 ## I
6.277 #AIIINIme
S.710 ## NN
5.265 #H NI
4612 NN
4252 # I

3.722 ## NN

3.284 #HAIIININ

5-10 2474 1.060 2.785 #HH|]|||||

0-5 34 1.108 2.500 #HH]|||

<0

0 0.000 0.000

10
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QC of RINEX file(s) : nvrk1270.110

input RnxNAV file(s) : nvrk1270.11n

4-character ID :NVRK
Receiver type : LEICA GRX1200GGPRO (# = 351602) (fw = 5.62/3.014)

Antenna type : LEIAX1202GG

Time of start of window : 2011 May 7 00:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4386262.9552 1940981.5447 4190920.6707 (m)
antenna WGS 84 (geo) : N 41deg 20' 8.73" E 23 deg 52' 12.17"
antenna WGS 84 (geo) : 41.335758 deg 23.870048 deg

WGS 84 height : 647.1582 m

|gc - header| position : 36.1457 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 1

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 26 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 31226

Possible obs > 10.0 deg: 24527



Complete obs > 10.0 deg: 24452

Deleted obs > 10.0 deg: 1

Masked obs < 10.0 deg: 74
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.300077 m
Moving average MP2  :0.290732 m
Points in MP moving avg : 50
Mean S1 S2 : 8.18 (sd=0.91 n=24453) 6.29 (sd=1.33 n=24452)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 20) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
|IOD slips> 10.0deg : 7
|OD or MP slips < 10.0*; 0
IOD or MP slips> 10.0: 9

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 11 5 700:00 11 5 723:5924.00 30 24527 24452100 0.30 0.29 2717

Processing parameters are:



Receiver tracking capability ~ : 26 SVs
Maximum ionospheric rate (L1)  :400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2011 May 7 00:00:00.000
Observations end :2011 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G02 11742284 92627.64 921 921 921 921 0 921 921 O
G03 101231.82 68645.18 685 685 685 685 0O 685 685 O
G04 116822.74 9212751 920 920 920 920 0O 920 920 O
G05 115024.20 8992957 896 896 896 896 0O 896 896 O
G06 9193856 7374728 736 736 736 736 0 736 736 O
G07 9223867 73547.69 735 735 735 735 0 735 735 O
G08 88641.36 77346.67 773 773 773 773 0 773 773 0
G09 93636.61 7104731 709 709 709 709 0 709 709 O
G10 105130.05 66544.53 664 664 664 664 O 664 664 O
G11 8224029 70646.09 705 705 705 705 0O 705 705 O
G12 9224066 8144539 814 814 814 814 0 814 814 O
G13 90940.31 7994517 799 799 799 799 0 799 799 0
G14 11632418 9242915 917 917 917 917 0 917 917 0
G15 11192648 8233411 819 819 819 819 0 819 819 0
G16 11482557 89631.35 893 893 893 893 0 893 893 0
G17 11642381 9172887 912 912 912 912 0 912 912 0
G18 112227.02 8063556 802 802 802 802 0O 802 802 0
G19 107529.66 6674451 666 666 666 666 O 666 666 O
G20 9094144 7984651 796 796 796 79% 0 796 79 O
G21 8884290 7764837 776 776 776 776 0 776 776 O
G22 10213255 7054557 695 695 695 695 0 695 695 O
G23 88841.70 77547.06 775 775 775 775 0 775 775 O
G24 8514198 7374771 736 736 736 736 0 736 736 O
G25 8874157 T77546.86 774 774 774 774 0 774 774 0

G26 1003 33.51 6884718 687 687 687 687 0 687 687 0



G27 8934234 7824765 781 781

G28 1089 30.07 67944.77 671

G29 92241.03 81245.91

781

670 671

781

670

810 810 810 810

G30 110826.77 834 33.89 830 830 830 830

G31 11752348 9402812 935 935 935 935

G32 9304134 82246.12 821 821

Obs below mask ( 10.00 deg) :

Obs above mask w/ no L1

Obs above mask w/ no L2

35
0

1

Obs above maskw/noP1|CA : 0

Obs above mask w/no P2 |L2C: 1

Obs above mask w/lowL1SIN : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 24488

Obs deleted (any reason)

Obs complete

No. of Rx clock offsets : 0

Total Rx clock drift

36

: 24452

: 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m>

85-90

80 -85

75-80

70-75

205 0 0.000000
424 0 0.000000
885 0 0.000000

1338 0 0.000000

5=%

821

1|m

821

15=%

0 781

0 670 671

0 810 810

0 830 830

0 935 935

0 821

781

821

2|m

0
0
0
0
0
0



65-70 1230 0 0.000000
60-65 1337 0 0.000000
55-60 1329 0 0.000000
50-55 1501 0 0.000000
45-50 1563 0 0.000000
40-45 1792 0 0.000000
35-40 1613 0 0.000000
30-35 1801 0 0.000000
25-30 2213 0 0.000000
20-25 2323 0 0.000000
15-20 2313 0 0.000000
10-15 2560 7 0.000000
5-10 29 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 921 0 27820457525 0 2 4 0 0 O
G03 685 0 45320246175 0 1 1 0 0 O
G04 920 0 27620272786 1 2 2 0 0 O
G0O5 8% 0 29710383516 1 4 4 0 0 O
G06 736 0 47400213772 0 1 1 0 0 O
GO7 735 0 47690168228 0 0 O 0 O O
G08 773 0 46670182358 0 0 O 0 O O
G09 709 0 47480225261 0 1 1 0 0 O

G10 664 0 4470 0.189407 0 1 1 0 0 O



G11 705 0 46.26 0.240171
G12 814 0 45.49 0.206629
G13 799 0 4517 0.201228
G14 917 0 29.38 0.265545
G15 819 0 34.33 0.752392
G16 893 0 31.45 0.618687
G17 912 0 29.06 0.272727
G18 802 0 35.73 0.526836
G19 666 0 44.68 0.188512
G20 796 0 46.60 0.174377
G21 776 0 48.41 0.526402
G22 695 0 46.15 0.198822
G23 775 0 47.16 0.190873
G24 736 0 47.87 0.222243
G25 774 0 47.01 0.168416
G26 687 0 47.35 0.276460
G27 781 0 47.80 0.200504
G28 671 1 45.22 0.180437
G29 810 0 46.07 0.384939
G30 830 0 34.04 0.514281
G31 935 0 28.20 0.277117

G32 821 0 46.26 0.177926

mean MP1 rms : 0.300094 m
total mean elevation : 40.77 degrees
#MP1 obs>10  : 24452
#9cMP1 slips<25: 7

#RvrL1slips<25 : 47



#RvrL2slips<25 : 53
#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=%
85-90 205 0 0.055202 |

80-85 424 0 0.060760 |

75-80 885 0 0.063459 |

70-75 1338 0 0.072507 |
65-70 1230 0 0.081973 ||
60-65 1337 0 0.089796 ||
55-60 1329 0 0.090479 ||
50-55 1501 0 0.108069 ||
45-50 1563 0 0.125370 |||
40-45 1792 0 0.132374 |||
35-40 1613 0 0.147454 |||
30-35 1801 0 0.184249 ||||
25-30 2213 0 0.225274 |||||
20-25 2323 0 0.339660 |||
15-20 2313 1 0.439656 |||/||ll]
10-15 2560 6 0.824573 |||/
5-10 29 0 0.465158 |||l
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2rx

2|m



SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 921 0 27820387428 1 2 4 0 0 O
G03 685 0 45320246116 0 1 1 0 0 O
G04 920 0 2762 0483055 1 2 2 0 0 O
G05 896 0 29.71 0368763 1 4 4 0 0 O
G06 736 0 47400251425 0 1 1 0 0 O
G07 735 0 47690196206 0 0 0 0 0 O
G08 773 0 4667 0183586 0 0 O O 0 O
G09 709 0 4748 0254214 0 1 1 0 0 O
G10 664 0 4470 0262706 0 1 1 0 0 O
G11 705 0 4626 0243250 0 1 1 0 0 O
G12 814 0 45490174637 0 1 1 0 0 O
G13 799 0 451702213755 0 0 O O 0 O
G14 917 0 2938 0308857 1 2 3 0 0 O
G15 819 0 34330456502 1 6 6 0 0 O
G16 893 0 31450411659 1 4 4 0 0 O
G17 912 0 2906 0328830 0 2 2 0 0 O
G18 802 0 3573035654 1 3 3 0 0 O
G19 666 0 4468 0245776 0 1 1 0 0 O
G20 796 0 4660 0179847 1 0 1 0 0 O
G21 776 0 48410517901 0 1 1 0 0 O
G22 695 0 46150223545 1 0 1 0 0 O
G23 775 0 47160215380 0 1 1 0 0 O
G24 736 0 4787 0230516 0 1 1 0 0 O
G25 774 0 4701019725 0 1 1 0 0 O
G26 687 0 47350258981 0 1 1 0 0 O
G27 781 0 47800199704 0 1 1 0 0 O

G28 671 1 45220215433 0 0 O 0 0 O



G29 810 0 46.07 0306357 1 2 2 0 0 O
G30 830 0 34040341502 1 3 3 0 0 O
G31 935 0 28200308497 0 2 2 0 0 O

G32 821 0 46260284330 2 2 3 0 0 O

mean MP2 rms : 0.290743 m
total mean elevation : 40.77 degrees
#MP2 obs>10  : 24452
#qcMP2 slips<25 : 13
#RvrL1slips<25: 47
#RvrL2slips<25 : 53
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1m 15=%  2|m
85-90 205 0 0.082436 ||
80-85 424 0 0.071588 |
75-80 885 0 0.078583 ||
70-75 1338 0 0.085324 ||
65-70 1230 0 0.107030 ||
60-65 1337 0 0.116371 ||
55-60 1329 0 0.122510 ||
50-55 1501 0 0.147267 |||
45-50 1563 0 0.149170 |||
40-45 1792 0 0.175669 ||||
35-40 1613 0 0177114 |||

30-35 1801 0 0.219356 ||||



25-30 2213

20-25 2323

15-20 2313

10-15 2560

0 0.288224 |||

0 0.353776 ||||II|

10.447096 ||/l

12..0.629418 [IllINIIII

5-10 29 0 0.476474 |||

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

205 0.629  8.956 ###|[II NI

4240437 8.979 ##[|IIINHHTHH

885 0.303  8.990 #[[IIINNIHTHHHH

1338
1230
1338
1332
1501
1563
1793
1613
1803
2213
2323
2314

2578

0.249
0.257
0.246
0.247
0.250
0.332
0.514
0.400
0.222
0.308
0.561
0.577

0.697

8.992 #[[IINMHHTHrm
8.993 AN
8.993 # I/
8.993 # [N
8.985 #|[INHHHrm
8.931 AT
8.664 (I[N
83T AN
8.008 #[[II/

7.929 #[IINHHHHm
7.563 ## [T

7.093 ## [T
6.639 w1

5-10 35 1.235 6.343 AN

0-5

0 0.000 0.000

1l0



<0

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05 110

85-90
80 -85
75 - 80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

205 0.559  7.961 ##[IIIINNMINHHHTH

424 0.389  7.981 ##(IIIINNNNINIMHTHI

885 0.269  7.991 #[|[IIININIHIIHTIL

1338
1230
1338
1332
1501
1563
1793
1613
1803
2213
2323
2314

2577

0.273
0.456
0.525
0.541
0.477
0.412
0.522
0.549
0.581
0.604
0.681
0.696

0.744

7.966 # [

7.796 ##| I
7.626 ## [N

7490 ## I
7250 #A I
6.954 #A I
6.598 ##[[IIIINNTHH
6.322 #IINNHme
5.862 #IIINHNTHHIHI
S.521 ##[[ I
5.146 I
4755 #A [N

4.522 NN

5-10 35 0.942  4.229 #s|1111111111

0-5

<0

0 0.000 0.000

0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : pont1270.110

input RnxNAV file(s) : pont1270.11n

4-character ID - PONT
Receiver type : LEICA GRX1200PRO (# = 465460) (fw = 5.10/3.013)

Antenna type : LEIAX1202GG

Time of start of window : 2011 May 7 00:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4671278.3340 1754469.2699 3959405.2109 (m)
antenna WGS 84 (geo) : N 38 deg 37' 8.46" E 20 deg 35' 7.81"
antenna WGS 84 (geo) : 38.619017 deg 20.585503 deg

WGS 84 height : 71.7194 m

|gc - header| position : 36.3385 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 1

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30958

Possible obs > 10.0 deg: 24627



Complete obs > 10.0 deg: 21360

Deletedobs > 10.0deg: 6

Masked obs < 10.0 deg: 4196
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.268475 m
Moving average MP2  :0.365027 m
Points in MP moving avg : 50
Mean S1 S2 : 8.33 (sd=0.86 n=21366) 6.54 (sd=1.30 n=21360)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 ffffff
Report gap >than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 30) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 16
|OD or MP slips < 10.0*; 0
|IOD or MP slips > 10.0: 16

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 11 5 700:00 11 5 723:5924.00 30 24627 21360 87 0.27 0.37 1335

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  :400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2011 May 7 00:00:00.000
Observations end :2011 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G02 11862223 9332692 648 644 648 644 0 644 648 O
G03 91936.28 7084619 584 584 584 584 0 584 584 O
G04 117022.73 91427.72 803 803 803 803 O 803 803 0
G05 11402458 8733055 768 768 768 768 O 768 768 O
G06 87941.88 76147.60 631 631 631 631 0 631 631 0
G07 8504150 7314744 731 731 731 731 0 731 731 O
G08 89140.95 7754633 775 775 775 775 0 775 775 O
G09 85440.70 73446.55 603 603 603 603 0O 603 603 O
G10 1003 32.35 6864566 569 569 569 569 0 569 569 O
G11 84941.09 73046.98 609 609 609 609 0 609 609 O
G12 9443966 8354419 774 774 774 774 0 774 774 O
G13 9243953 8104438 810 810 810 810 0 810 810 O
G14 11712348 9292830 582 580 582 580 0O 580 582 O
G15 10952753 7273866 611 611 611 611 0 611 611 0
G16 113526.09 8653265 760 760 760 760 O 760 760 O
G17 117523.08 9252798 539 539 539 539 0 539 539 O
G18 113326.05 82034.01 642 642 642 642 0 642 642 O
G19 102931.78 68845.62 569 569 569 569 0 569 569 O
G20 9354043 8234526 732 732 732 732 0 732 732 O
G21 8924235 77548.01 775 775 775 775 0 775 775 O
G22 102031.86 69944.89 699 699 699 699 0 699 699 O
G23 8944127 7774673 777 777 777 777 0 777 777 O
G24 8794173 7614743 630 630 630 630 0 630 630 O
G25 91540.60 8014567 683 683 683 683 0 683 683 O

G26 9113750 7094730 586 586 586 586 0 586 586 O



G27 9224148 80846.64 676 676 676 676 0 676 676 0
G28 109029.17 67043.82 669 669 669 669 0 669 669 O
G29 9354032 8224517 822 822 822 822 0 822 822 O
G30 108827.72 7673711 659 659 659 659 0 659 659 O
G31 118323.16 93328.06 821 821 821 821 0 821 821 0
G32 9474050 8384512 829 829 829 829 0 829 829 0

GO1 11692397 9352873 0 0 O O O O O

Obs below mask ( 10.00 deg) : 30
Obs above maskw/noL1 : 0
Obs above maskw/nolL2 : 6
Obs above maskw/noP1|CA : 0
Obs above maskw/noP2|L2C: 6
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 21396
Obs deleted (any reason) : 36

Obs complete . 21360

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=% 2|m
85-90 189 0 0.000000
80-85 436 0 0.000000

75-80 872 0 0.000000



70-75 1145 0 0.000000
65-70 1455 0 0.000000
60-65 1419 0 0.000000
55-60 1419 0 0.000000
50-55 1318 0 0.000000
45-50 1737 0 0.000000
40-45 1754 0 0.000000
35-40 1655 0 0.000000
30-35 1679 3 0.000000
25-30 1541 12 0.000000 =
20-25 1352 1 0.000000
15-20 1651 0 0.000000
10-15 1713 0 0.000000
5-10 24 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
G02 648 4 29990465849 0 0 O 8 2 16

G03 584 0 51670278274 0 0 O 0 2 2

G04 803 0 28790357551 1 0 O 1 1 2

GO5 768 0 3205046273 0 1 1 0 1 1

G06 631 0 53310163139 0 0 0 0 1 1

G07 731 0 47440207379 0 0 O O O O

G08 775 0 46430200246 0 1 1 0 0 O

G09 603 0 52360159723 0 0 O O 1 1



G10 569 0 50.98 0.232384
G11 609 0 5241 0.177970
G12 774 0 46.53 0.189133
G13 810 0 44.38 0.197135
G14 582 2 32.38 0.402749
G15 611 0 42.38 0.600548
G16 760 0 34.46 0.439616
G17 539 0 32.73 0.223079
G18 642 0 40.07 0.240459
G19 569 0 51.01 0.228435
G20 732 0 48.78 0.208059
G21 775 0 48.05 0.226378
G22 699 0 44.96 0.198427
G23 777 0 46.73 0.209161
G24 630 0 53.17 0.168486
G25 683 0 50.37 0.139713
G26 586 0 53.06 0.194032
G27 676 0 51.95 0.146675
G28 669 0 43.87 0.185846
G29 822 0 45.26 0.407112
G30 659 0 39.94 0.633163
G31 821 0 29.20 0.229796

G32 829 0 45.58 0.156913

mean MP1 rms : 0.268484 m
total mean elevation : 43.95 degrees
#MP1 obs>10  : 21360

#9cMP1 slips<25: 2



#RvrL1slips<25: 11

#RvrL2slips<25: 12

#qcMP1 slips>25 : 13

#RvrlL1slips>25: 24

#RvrlL2slips>25: 46

elev (deg) tot slps <MP1 rms, m> 5% 1m  15=%

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

189 0 0.125845 |||

436 0 0.148538 |||

872 0 0.141653 |||

1145
1455
1419
1419
1318
1737
1754
1655
1679
1541
1352
1651

1713

0
0

1

0.134218 |||
0.152351 |||
0.139205 |||
0.148020 |||
0.164866 |||
0.185014 |||
0.189252 |||
0.229602 |||
0.324451 |||I|
0.368709 #|||||
0.249282 |||
0.415523 |[||III]

0.671493 I[NNI

5-10 24 0 0.232887 |||

0-5

<0

0 0 0.000000

0 0 0.000000

MP2 RMS summary (per SV):

2|m



slips L1rx L2rx slips L1rx L2 rx
SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 648 4 29991243971 0 0 0 9 2 16
GO3 584 0 51670254782 0 0 0O 0 2 2
G04 803 0 28790425904 0 0 O 1 1 2
G05 768 0 32050401547 0 1 1 0 1 1
GO6 631 0 53310272433 0 0 0 O 1 1
G07 731 0 47440275400 0 0 O O O O
G08 775 0 4643 0285503 0 1 1 0 O O
G09 603 0 52360212259 0 0 O O 1 1
G10 569 0 5098 0281144 0 0 O O 1 1
G11 609 0 52410271623 0 0 O 0 1 1
G12 774 0 4653 0246420 1 1 2 0 0 O
G13 810 0 44380255675 0 0 O O O O
G14 582 2 32380557391 0 0 O 4 4 10
G15 611 0 4238 0490623 0 1 1 0 1 1
G16 760 0 3446 0572032 0 1 1 0 1 1
G17 539 0 32730271685 0 0 O O 0 O
G18 642 0 40.07 0490182 0 1 1 0 0 O
G19 59 0 51010305334 0 0 0 0 1 1
G20 732 0 48780213761 0 0 O O 1 1
G21 775 0 48050371703 0 1 1 0 0 O
G22 699 0 44960344102 0 0 0 O 0 O
G23 777 0 46730276905 0 0 0O O 0 O
G24 630 0 5317 0236027 0 0 O O 1 1
G25 683 0 5037 0217061 0 0 O O 1 1
G26 586 0 53060282692 0 0 0 O 1 2

G27 676 0 51950208213 0 0 O O 1 1



G28 669 0 43870265760 O 0 O O O O
G29 822 0 4526 0531645 0 1 1 0 0 O
G30 659 0 39940768842 0 1 1 0 1 1
G31 821 0 29200282749 0 1 1 0 1 1

G32 829 0 45580243004 0 1 1 0 0 O

mean MP2 rms : 0.365043 m
total mean elevation : 43.95 degrees
#MP2 obs>10  : 21360
#qcMP2 slips<25 : 1
#RvrL1slips<25: 11
#RvrL2slips<25 : 12
#qcMP2 slips>25 : 14
#RvrL1slips>25 . 24

#RvrL2slips>25 . 46

elev (deg) totslps <MP2 rms,m>  5=% 1m 15=%  2|m
85-90 189 0 0.233109 |||||
80-85 436 0 0.263692 |||
75-80 872 0 0.233668 |||||
70-75 1145 0 0.217422 |||
65-70 1455 0 0.216740 |||
60-65 1419 0 0.224323 ||||
55-60 1419 0 0.232231 |||
50-55 1318 0 0.249461 |||
45-50 1737 0 0.233012 |||||
40-45 1754 0 0.246177 |||l

35-40 1655 0 0.267909 |||



30-35
25-30
20-25
15-20

10-15

1679
1541
1352
1651

1713

3 0.360806 |||

11 0.615786 #]||||////|

10.299984 |||I|f

0 0.471348 |||l

0 1.003029 [{[HITHITIANTH

5-10 24 0 0.873501 [l

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

189 °0.658  8.947 ##A#|IIIINHTTHTIT

436 0.431

8.979 #A MM

8720305 8.990 #[[IIINNIHTHHHm

1145
1455
1420
1422
1318
1737
1755
1656
1689
1550
1353
1652

1717

0.266
0.236
0.239
0.240
0.276
0.337
0.505
0.458
0.505
0.877
0.596
0.601

0.594

8.992 #[[IINHHHHHrm
8.994 #[II/ I
8.994 #[[INTNHTHnmmr
8.993 # [N
8.978 # [N
8.922 # [N
8.691 Il
8.211 I

7943 I
7714 s TN

7587 ## NI

[T
6.836 ## I

5-10 30 1.299  6.367 NN

110



0-5

<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05 110

85-90
80 - 85
75 - 80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

189 0.592  7.968 # [N

436 0.383  7.982##[IIIIINNMNNIIHIIHII

872.0.309  7.997 #[[NINIIHII0L

1145
1455
1420
1422
1318
1737
1755
1656
1689
1544
1353
1652

1717

0.280
0.338
0.481
0.538
0.497
0.461
0.525
0.553
0.745
0.752
0.672
0.715

0.627

7.969 #[[IIHHTHrm
718 AN
7742 T
7513 ## T
7.280 #A I
7.074 s
6715 #A NN
6.358 #IIIIIHmmmm!
S.944 NN
S.435 #### NN
SATT eI
4.858 I NI

4.504 AN

5-10 30 1.022 4.300 ##HI111111111

0-5

<0

0 0.000 0.000

0 0.000 0.000
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QC of RINEX file(s) : prkv1270.110

input RnxNAV file(s) : prkv1270.11n

4-character ID : PRKV
Receiver type : LEICA GRX1200PRO (# = 465459) (fw = 5.10/3.013)

Antenna type : LEIAX1202GG

Time of start of window : 2011 May 7 00:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4435580.4258 2188860.7024 4013599.5857 (m)
antenna WGS 84 (geo) : N 39 deg 14'44.61" E 26 deg 15' 55.15"
antenna WGS 84 (geo) : 39.245726 deg 26.265319 deg

WGS 84 height : 187.9943 m

|gc - header| position : 35.3914 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 1

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 31179

Possible obs > 10.0 deg: 24554



Complete obs > 10.0 deg: 24533

Deletedobs > 10.0deg: 0

Masked obs < 10.0 deg: 825
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.289299 m
Moving average MP2  :0.326683 m
Points in MP moving avg : 50
Mean S1 S2 : 8.21 (sd=0.85 n=24533) 6.50 (sd=1.30 n=24533)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
othermsecmp events :0(:7) {expect~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 6
|OD or MP slips < 10.0%; 0
IOD or MP slips> 10.0: 6

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 11 5 700:00 11 5 723:5924.00 30 24554 24533100 0.29 0.33 4089

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips ~ :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2011 May 7 00:00:00.000
Observations end :2011 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #fcompl L1 L2 P1 P2 CA L2C
G02 11742286 91827.84 917 917 917 917 0 917 917 O
G03 101331.32 6824471 682 682 682 682 0 682 682 O
G04 11772232 92727.01 926 926 926 926 0 926 926 O
G05 115923.62 90528.85 903 903 903 903 0 903 903 O
G06 87240.17 7344693 733 733 733 733 0 733 733 O
GO07 8724146 7544717 754 754 754 754 0 754 754 O
G08 90740.57 7934569 793 793 793 793 0 793 793 O
G09 91037.38 7084716 707 707 707 707 O 707 707 O
G10 10552943 66043.96 659 659 659 659 0 659 659 O
G11 82439.80 7044575 704 704 704 704 0 704 704 O
G12 93640.00 8274462 827 827 827 827 0 827 827 O
G13 9293945 8184413 818 818 818 818 0 818 818 O
G14 11592422 9122942 911 911 911 911 0 911 911 0
G15 11272580 83633.01 833 833 833 833 0 833 833 0
G16 115524.93 90230.52 900 900 900 900 O 900 900 O
G17 116023.91 9052924 904 904 904 904 0 904 904 O
G18 110127.99 6674228 666 666 666 666 O 666 666 O
G19 107529.10 66243.87 661 661 661 661 O 661 661 O
G20 92040.92 8084590 808 808 808 808 0 808 808 O
G21 9104256 79548.00 795 795 795 795 0 795 795 O
G22 9513586 7224630 722 722 722 722 0 722 722 0
G23 90940.99 7944621 794 794 794 794 0 794 794 0
G24 8524161 7344750 734 734 734 734 0 734 734 0
G25 8944112 7774657 777 777 777 777 O 777 777 0

G26 9973331 68446.92 683 683 683 683 0 683 683 O



G27 8964198 7814743 781 781 781 781 0 781 781 O
G28 106031.37 6944558 694 694 694 694 0 694 694 O
G29 9424027 8314498 831 831 831 831 0 831 831 0
G30 111626.13 84033.04 838 838 838 838 0 838 838 0
G31 118023.06 94127.67 939 939 939 939 0 939 939 0
G32 9474066 8394525 839 839 839 839 0 839 839 0

GO1 11042762 8043598 0 0 O O O O O

Obs below mask ( 10.00 deg) : 38
Obs above maskw/nolL1 : 0
Obs above maskw/nolL2 : 0
Obs above maskw/noP1|CA : 0
Obs above maskw/noP2|L2C: 0
Obs above mask w/low L1 S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 24571
Obs deleted (any reason) : 38

Obs complete . 24533

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 110 0 0.000000
80-85 488 0 0.000000

75-80 784 0 0.000000



70-75 1073 1 0.000000
65-70 1475 0 0.000000
60-65 1385 0 0.000000
55-60 1339 1 0.000000
50-55 1617 0 0.000000
45-50 1597 2 0.000000
40-45 1708 0 0.000000
35-40 1740 0 0.000000
30-35 1837 1 0.000000
25-30 1957 1 0.000000
20-25 2521 0 0.000000
15-20 2396 0 0.000000
10-15 2480 0 0.000000
5-10 33 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
G02 917 0 27950297933 0 1 1 0 0 O

G03 682 0 44800270237 0 1 1 0 0 O

G04 926 0 27120306133 0 2 2 0 0 O

G05 903 0 2898 0317763 0 2 2 1 1 1

G06 733 0 47050260177 O 1 1 0 0 O

GO7 754 0 47170586320 0 0 O 0 1 1

G08 793 0 45690511169 0 0 O 0O 1 1

G09 707 0 47320176864 O 1 1 0 0 O



G10 659 0 44.13 0.215792
G11 704 0 45.86 0.193491
G12 827 0 44.72 0.192623
G13 818 0 44.23 0.267543
G14 911 0 29.45 0.425643
G15 833 0 33.19 0.310359
G16 900 0 30.60 0.339074
G17 904 0 29.35 0.309919
G18 666 0 42.38 0.406067
G19 661 0 44.05 0.182537
G20 808 0 46.00 0.212205
G21 795 0 48.04 0.342173
G22 722 0 46.38 0.302941
G23 794 0 46.21 0.335999
G24 734 0 4761 0.175212
G25 777 0 46.67 0.199796
G26 683 0 47.10 0.193665
G27 781 0 47.53 0.192578
G28 694 0 45.58 0.280444
G29 831 0 45.07 0.181540
G30 838 0 33.13 0.290311
G31 939 0 27.79 0.347922

G32 839 0 45.34 0.256491

mean MP1 rms : 0.289267 m
total mean elevation : 40.54 degrees
#MP1 obs>10  : 24533

#9cMP1 slips<25: 0



#RvrL1slips<25: 32
#RvrL2slips<25 : 32
#qcMP1 slips>25 : 3
#RvrL1slips>25: 6

#RvrL2slips>25: 6

elev (deg) totslps <MP1 ms,m>  5=%  1jm  15=%
85-90 110 0 0.084463 ||
80-85 488 0 0.095923 ||
75-80 784 0 0.102885 ||
70-75 1073 1 0.107868 ||
65-70 1475 0 0.107650 ||
60-65 1385 0 0.112727 ||
55-60 1339 0 0.300915 ||||l|
50-55 1617 0 0.167473 |||
45-50 1597 2 0.161022 |||
40-45 1708 0 0.177521 |||
35-40 1740 0 0.189208 ||||
30-35 1837 0 0.372087 |||||]|
25-30 1957 0 0.309667 ||||||
20-25 2521 0 0.317694 ||||||
15-20 2396 0 0.427400 ||[/III]
10-15 2480 0 0.560713 ||[[|/1lI]|
5-10 33 0 0.838438 [/l
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

2|m



slips L1rx L2rx slips L1rx L2 rx
SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 917 0 27950302125 0 1 1 0 0 O
G03 682 0 44800478470 0 1 1 0 0 O
G04 926 0 27120697825 0 2 2 0 0 O
G0O5 903 0 28980329719 0 2 2 1 1 1
G06 733 0 47050460888 0 1 1 0 0 O
G07 754 0 4717 0216412 0 0 O 1 1 1
G08 793 0 4569 0266113 0 0 O 1 1 1
G09 707 0 47320204394 0 1 1 0 0 O
G10 659 0 4413 0467727 0 1 1 0 1 1
G11 704 0 4586 0236287 0 1 1 0 O O
G12 827 0 44720247377 0 1 1 0 0 O
G13 818 0 44230297370 0 1 1 0 0 O
G14 911 0 29450294792 0 1 1 0 0 O
G15 833 03319032575 0 2 2 0 0 O
G16 900 0 3060 0355818 0 2 2 0 0 O
G17 904 0 2935030357 0 1 1 0 0 O
G18 666 0 42380399879 0 1 1 0 0 O
G19 661 0 4405019578 0 1 1 0 0 O
G20 808 0 46.00 0290577 0 1 1 0 0 O
G21 795 0 48040310118 0 1 1 0 0 O
G22 722 0 46380467250 0 0 0O O 0 O
G23 794 0 46210284290 0 0 O O O O
G24 734 0 47610212768 0 1 1 0 0 O
G25 777 0 4667 0231571 0 1 1 0 O O
G26 683 0 47100258410 0 1 1 0 1 1

G27 781 0 47530226052 0 1 1 0 0 O



G28 694 0 4558 0276430 0 0 O 1 1
G29 831 0 4507 0344713 0 1 1 0 O
G30 838 0 3313031206 0 2 2 0 O
G31 939 0 27790486723 0 2 2 0 O

G32 839 0 45340270898 0 1 1 0 O

mean MP2 rms : 0.326692 m
total mean elevation : 40.54 degrees
#MP2 obs>10  : 24533
#qcMP2 slips<25: 0
#RvrL1slips<25: 32
#RvrL2slips<25: 32
#qcMP2 slips>25 : 4
#RvrL1slips>25: 6

#RvrL2slips>25: 6

elev (deg) totslps <MP2 rms,m>  5=% 1jm  15=%
85-90 110 0 0.109762 ||
80-85 488 0 0.104930 ||
75-80 784 0 0.119434 ||
70-75 1073 1 0.131883 |||
65-70 1475 0 0.133172 |||
60-65 1385 0 0.135892 |||
55-60 1339 1 0.148877 |||
50-55 1617 0 0.177594 |||
45-50 1597 1 0.207904 |||
40-45 1708 0 0.219369 |||

35-40 1740 0 0.215047 |||

2|m



30-35

25-30

1837

1957

20-25 2521

15-20 2396

10-15 2480

1 0.259534 |||

0 0.333029 |||lIIf

0 0.357008 |||lII

0 0.461573 |||||[IIf

00.749678 {|[lIIMNIINI

5-10 33 0 0.581683 ||/l

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

1100.858  8.918 ###I[[IINTTHHTIT

488 0.407  8.982 ##[|IIIIINTHHTH

784 0.321

1073
1475
1386
1341
1618
1597
1709
1740
1838
1958
2522
2396

2498

0.275
0.234
0.242
0.246
0.226
0.308
0.517
0.398
0.222
0.265
0.507
0.513

0.552

8.989 #[[IINNMHHHHmm

8.992 #[[IINHHHHHrm
8.994 #[II/ I
8.994 # [N
8.993 # [N
8.993 #[[INTHHHrmm
8.947 # I
8.659 #III N
8.136 I
8.010 #{ [

7957 #[NTHrm

7642 ## I

7190 #A I
6.766 # Il

5-10 38 1.224  6.474 eI

110



0-5
<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05

85-90
80 - 85
75-80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30- 35
25- 30
20-25
15- 20

10-15

1100.763  7.927 AN

488 0.493  8.107 ##IIIIINNMNINIHIHI

784 0.309  8.004 #[[[NINIHITHIATI

1073
1475
1386
1341
1618
1597
1709
1740
1838
1958
2522
2396

2498

0.256
0.216
0.351
0.524
0.525
0.473
0.500
0.528
0.578
0.618
0.634
0.725

0.761

7.998 #|[IIHHTHrm
LR TEETHHEATHICY

7.909 #[[NHTHrmi
7632 ## I

7403 ## I
7.230 #A I
6.893 # I
6.553 #AIIINNMNTHm
6.266 ##|[[IIINH
S.7A5 ## NN
5.392 #### I
5.004 #HAIININININ

4.653 sl

5-10 38 0.956 4.289 #H)|I/11111]11

0-5

<0

0 0.000 0.000

0 0.000 0.000

110
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QC of RINEX file(s) : rls01270.110

input RnxNAV file(s) : rls01270.11n

4-character ID :RLSO
Receiver type : LEICA GRX1200 (# = 452161) (fw = 7.80/2.125)

Antenna type : LEIAX1202

Time of start of window : 2011 May 7 00:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4679942.9902 1840182.0268 3910422.6393 (m)
antenna WGS 84 (geo) : N 38 deg 03'21.09" E 21 deg 27' 54.19"
antenna WGS 84 (geo) : 38.055857 deg 21.465054 deg

WGS 84 height : 153.9446 m

|gc - header| position : 34.5409 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 1

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 31004

Possible obs > 10.0 deg: 24673



Complete obs > 10.0 deg: 23651

Deleted obs > 10.0deg: 15

Masked obs < 10.0 deg: 1807
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.281200 m
Moving average MP2  :0.348554 m
Points in MP moving avg : 50
Mean S1 S2 :7.71 (sd=1.05 n=23666) 6.13 (sd=1.35 n=23651)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 33) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 15
|OD or MP slips < 10.0*; 0
|OD or MP slips > 10.0: 18

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 11 5 700:00 11 5 723:5924.00 30 24673 23651 96 0.28 0.35 1314

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  :400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2011 May 7 00:00:00.000
Observations end :2011 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G02 11872222 9322695 930 930 930 930 0 930 930 O
G03 9233591 70646.03 639 639 639 639 0 639 639 O
G04 11732258 9162752 913 913 913 913 0 913 913 0
G05 114524.32 8773022 860 860 860 860 O 860 80 O
G06 87941.72 7594754 670 669 670 669 0 669 670 O
G07 8574142 7384731 738 738 738 738 0 738 738 0
G08 89840.70 78146.05 781 781 781 781 0 781 781 O
G09 85340.67 7334652 648 648 648 648 0 648 648 O
G10 100532.08 6834550 629 628 629 628 0 628 629 O
G11 8494091 72846.89 652 648 652 648 0 648 652 O
G12 9483947 8394395 839 839 839 839 0 839 839 O
G13 93039.27 81744.02 817 817 817 817 0 817 817 0
G14 11702349 9262837 921 921 921 921 0 921 921 O
G15 1097 27.29 73837.88 697 697 697 697 0 697 697 O
G16 11392581 8693227 845 844 845 844 0 844 845 0
G17 11732313 9222807 920 920 920 920 0O 920 920 O
G18 11272633 8013492 647 647 647 647 0 647 647 O
G19 10323147 6854544 625 625 625 625 0 625 625 O
G20 93740.32 8254512 825 825 825 825 0 825 825 O
G21 8984236 78048.01 780 780 780 780 0O 780 780 O
G22 10033268 7044520 704 704 704 704 0O 704 704 O
G23 90141.04 7844643 784 784 784 784 0 784 784 0
G24 8784168 7594743 677 670 677 670 0 670 677 O
G25 9174046 8014560 749 749 749 749 0 749 749 O

G26 9103743 7084723 635 635 635 635 0 635 635 O



G27 9224141 80846.55 729 728 729 728 0 728 729 O
G28 108129.58 6754414 674 674 674 674 0 674 674 O
G29 94240.06 82844.80 828 828 828 828 0 828 828 0
G30 10922745 77536.53 736 736 736 736 0 736 736 O
G31 11862299 9342789 932 932 932 932 0 932 932 0
G32 9524030 8424490 842 842 842 842 0 842 842 O

GO1 9174016 8014526 0 O O 0O O 0 O

Obs below mask ( 10.00 deg) : 37
Obs above maskw/noL1 : 0
Obs above maskw/noL2 : 15
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 15
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 23703
Obs deleted (any reason) : 52

Obs complete . 23651

No. of Rx clock offsets : 0
Total Rx clock drift  : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=% 2|m
85-90 193 0 0.000000
80-85 400 0 0.000000

75-80 889 0 0.000000



70-75 1024 0 0.000000
65-70 1521 0 0.000000
60-65 1443 0 0.000000
55-60 1420 0 0.000000
50-55 1347 0 0.000000
45-50 1718 0 0.000000
40-45 1797 0 0.000000
35-40 1660 0 0.000000
30-35 1724 0 0.000000
25-30 2331 2 0.000000
20-25 1992 7 0.000000
15-20 2108 2 0.000000
10-15 2057 4 0.000000
5-10 32 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
G02 930 0 27070331422 0 0 O 0 O O

G03 639 0 49310239804 1 1 1 0 0 O

G04 913 0 27670316229 0 0 O 0 O O

G05 860 0 3068033865 2 1 1 0 0 O

G06 670 1 51720217273 1 0 O 0 0 O

G07 738 0 4741020892 0 0 O 0 0 O

G08 781 0 46150176647 O 0 O 0 O O

G09 648 0 5057 0204168 O 0 O O O O



G10 629 1 48.30 0.191724
G11 652 4 50.72 0.220317
G12 839 0 44.05 0.186592
G13 817 0 44.11 0.210970
G14 921 0 28.46 0478810
G15 697 0 39.47 0.249070
G16 845 1 32.91 0.313740
G17 920 0 28.19 0.594302
G18 647 0 40.49 0.335134
G19 625 0 48.46 0.301343
G20 825 0 45.21 0.185495
G21 780 0 48.05 0.200693
G22 704 0 45.28 0.222621
G23 784 0 46.53 0.225913
G24 677 7 51.59 0.266426
G25 749 0 47.89 0.222584
G26 635 0 50.94 0.397917
G27 729 1 50.02 0.232321
G28 674 0 44.19 0.238363
G29 828 0 44.98 0.197207
G30 736 0 37.81 0.381028
G31 932 0 27.93 0.462900

G32 842 0 44.90 0.201345

mean MP1 rms : 0.281182m
total mean elevation : 41.77 degrees
#MP1 obs>10  : 23651

#9cMP1 slips<25 : 14



#RvrL1slips<25: 2

#RvrL2slips<25: 2

#qcMP1 slips>25 : 2

#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m  15=%

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

193 0 0.103169 ||

400 0 0.097930 ||

889 0 0.101261 ||

1024
1521
1443
1420
1347
1718
1797
1660
1724
2331
1992
2108

2057

0
0

5

0.121714 ||
0.114081 ||
0.123977 ||
0.136859 ||
0.138223 ||
0.168636 ||
0.170876 ||
0.213045 ||
0.215525 |||
0.299297 |IIll
0.400700 ||l
0.382031 ||l

0.674338 I[NNI

5-10 32 0 0.566310 |||/l

0-5

<0

0 0 0.000000

0 0 0.000000

MP2 RMS summary (per SV):

2|m



slips L1rx L2rx slips L1rx L2 rx
SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 930 0 27070393546 0 0 0 O 0 O
G03 639 0 49310249046 1 1 1 0 0 O
G04 913 0 2767 0350094 0 0 0 0 0 O
G05 860 O 30.68 0400970 2 1 1 0 0 O
G06 670 1 51720499762 1 0 0 0 0 O
GO7 738 0 47410244426 0 0 0 O 0 O
G08 781 0 46150228661 0 0O O O O O
G09 648 0 5057 0252219 0 0 O O O O
G10 629 1 48300370798 1 0 0 O 0 O
G11 652 4 50720351691 1 0 O O O O
G12 839 0 44050230690 0 0 0 O 0 O
G13 817 0 44110272486 0 0 0O O 0 O
G14 921 0 28460385175 4 0 0 O 0 O
G15 697 0 39470391970 0 0 O O 0 O
G16 845 1 3291030545 0 0 0 O 0 O
G17 920 0 28190357281 2 0 0 2 0 O
G18 647 0 404903899% 1 0 0 O 0 O
G19 625 0 48460335195 0 0 0 0 0 O
G20 825 0 45210222344 0 0 0 O 0 O
G21 780 0 48050332378 0 0 O O O O
G22 704 0 4528 0316006 0 0 O O 0 O
G23 784 0 46530229848 0 0 0 O 0 O
G24 677 7 51590483185 0 0 O O 0 O
G25 749 0 4789025537 0 0 O O 0 O
G26 635 0 50940479347 0 0 O O 0 O

G27 729 1 5002025059 1 0 0 0 0 O



G28 674 0 44190315808 0 0 O 0 O O
G29 828 0 44980275298 0 0 O 0 O O
G30 736 0 37810636775 1 0 0 0 0 O
G31 932 0 27930738924 0 0 0 0 O O

G32 842 0 44900234729 0 0 0 0 O O

mean MP2 rms : 0.348542 m
total mean elevation : 41.77 degrees
#MP2 obs>10  : 23651
#qcMP2 slips<25 : 15
#RvrL1slips<25: 2
#RvrL2slips<25: 2

#qcMP2 slips>25 : 2
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1m 15=%  2|m
85-90 193 0 0.113871 ||
80-85 400 0 0.140280 ||
75-80 889 0 0.149547 ||
70-75 1024 0 0.184890 |||
65-70 1521 0 0.163342 |||
60-65 1443 0 0.171294 ||
55-60 1420 0 0.170104 ||
50-55 1347 0 0.180620 |||
45-50 1718 0 0.186815 |||
40-45 1797 0 0.204197 |||

35-40 1660 0 0.237069 |||



30-35
25-30
20-25
15-20

10-15

1724
2331
1992
2108

2057

0 0.263999 |||||

2 .0.422502 |([[/II

6 0.543581 [l

3 0.552952 (|l

6 0.716255 |[[[IIIIIIIII

5-10 32 0 0.419137 |||

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 05

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

193 0.758  8.725 AN

400 0.624  8.705 ##|I[IINUITHITHTHH

889 0.441

1024
1521
1444
1423
1347
1718
1798
1661
1724
2332
2011
2112

2069

0.514
0.423
0.504
0.548
0.477
0.292
0.224
0.216
0.398
0.758
0.798
0.642

0.642

8.870 ## NN

8.738 ## NN
8.845 Il
8.714 ## NN
8.493 ## NN
8.225 ##| NI
8.045 #[III
8.010 #{ [
7.988 #III I

7.852 #A I
7103 eI

6.696 ### Il
6.489 w1
S.991 NN

5-10 37 1.132  5.676 | |||1111111111111]

10



0-5

<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05

85-90
80 - 85
75 - 80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

193 0.723  7.642#A| NN

400 0.569  7.760 ## Il

889 0.514  7.721 ##||IIINNNIMIHHm

1024
1521
1444
1423
1347
1718
1798
1661
1724
2332
1998
2111

2068

0.494
0.533
0.522
0.485
0.449
0.513
0.538
0.572
0.571
0.768
0.906
0.768

0.847

77T AT
7555 ##| NI
7370 #A I
7.256 ## [N
7.042 ## NN
6.728 #A|IININIHTH
6.468 ##[[IIIINNHI
6197 #A I
5.816 ##| [N
5.156 ###IIIINTINHTIE
4.904 s I
4570 AT
4.186 #HAIININNN

5-10 36 0.979 4.111 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000

110
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QC of RINEX file(s) : span1270.110

input RnxNAV file(s) : span1270.11n

4-character ID : SPAN
Receiver type : LEICA GRX1200PRO (# = 462661) (fw = 3.00/2.121)

Antenna type : LEIAX1202GG (# = 06500017)

Time of start of window : 2011 May 7 00:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4658311.9842 1757810.9761 3973711.6144 (m)
antenna WGS 84 (geo) : N 38 deg 46' 52.70" E 20 deg 40' 26.28"
antenna WGS 84 (geo) : 38.781305deg 20.673966 deg

WGS 84 height : 465.1508 m

|gc - header| position : 31.6997 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 30

NAVSTAR GPS SVs w/o OBS : 1 32

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30014

Possible obs > 10.0 deg: 23789



Complete obs > 10.0 deg: 23467

Deleted obs > 10.0deg: 37

Masked obs < 10.0 deg: 1218
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.302833 m
Moving average MP2  :0.406676 m
Points in MP moving avg : 50
Mean S1 S2 : 7.88 (sd=1.02 n=23504) 5.41 (sd=1.40 n=23467)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 36) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 15
|OD or MP slips < 10.0*; 0
|OD or MP slips > 10.0: 18

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 11 5 700:00 11 5 723:59 24.00 30 23789 23467 99 0.30 0.41 1304

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2011 May 7 00:00:00.000
Observations end :2011 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G02 11852227 9322696 929 929 929 929 0 929 929 O
G03 92535.99 7074617 705 704 705 704 O 704 705 O
G04 11692275 91327.74 910 907 910 907 0 907 910 O
G05 11412456 8753049 871 870 871 870 O 870 871 0
G06 87841.88 76047.61 723 717 723 717 0 717 723 O
G07 8504150 7324740 732 732 732 732 0 732 732 O
G08 8914095 77546.34 773 773 773 773 0 773 773 0
G09 85340.73 7334659 689 689 689 689 0 689 689 O
G10 100532.25 68545.64 683 679 683 679 0 679 683 O
G11 84841.06 72847.01 691 691 691 691 0 691 691 O
G12 94339.71 8344425 834 834 834 834 0 834 834 O
G13 9223962 8104440 810 810 810 810 0 810 810 O
G14 11712350 9282835 923 923 923 923 0 923 923 O
G15 10952751 7343833 720 720 720 720 0O 720 720 O
G16 113526.08 86632.61 856 853 856 853 O 853 856 O
G17 11742312 92528.01 922 922 922 922 0 922 922 O
G18 113326.07 82034.04 774 763 774 763 0 763 774 0
G19 10313169 6874560 682 679 682 679 0 679 682 O
G20 9334051 8214536 821 821 821 821 0 821 821 O
G21 8914240 77548.01 775 775 775 775 0 775 775 O
G22 102131.85 70044.85 700 700 700 700 O 700 700 O
G23 8944127 7764679 773 773 773 773 0 773 773 0
G24 8774179 7604746 727 723 727 723 0 723 727 O
G25 91540.59 8004572 800 800 800 800 0 800 800 O

G26 9193716 7084733 698 697 698 697 0 697 698 O



G27 92041.56 80746.68 806 806 806 806 0O 806 806 O
G28 109029.20 67043.85 669 669 669 669 0 669 669 O
G29 9344037 8224519 822 822 822 822 0 822 822 O
G30 1088 27.71 77236.89 755 755 755 755 0 755 755 O
G31 118323.17 93428.06 931 931 931 931 0 931 931 O

GO1 11742337 9332811 0 0O O O O O O

Obs below mask ( 10.00 deg) : 31
Obs above mask w/noL1 : 0
Obs above maskw/noL2 : 37
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 37
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 23535
Obs deleted (any reason) : 68

Obs complete . 23467

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 192 0 0.000000
80-85 436 0 0.000000
75-80 874 0 0.000000

70-75 1097 0 0.000000



65-70 1335 0 0.000000
60-65 1337 0 0.000000
55-60 1338 0 0.000000
50-55 1263 0 0.000000
45-50 1667 0 0.000000
40-45 1700 0 0.000000
35-40 1595 0 0.000000
30-35 1715 0 0.000000
25-30 2247 0 0.000000
20-25 2044 0 0.000000
15-20 2294 1 0.000000
10-15 2306 14 0.000000 =
5-10 28 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 929 0 27100314690 0 1 2 0 0 O
G03 705 1 46410290132 0 1 2 0 0 O
G04 910 3 27940353315 0 1 1 0 0 O
GO5 871 130700299045 0 2 2 0 0 O
G06 723 6 49730263072 0 1 1 0 0 O
GO7 732 0 475102727119 0 1 1 0 0 O
G08 773 0 46540259207 0 1 1 0 O O
G09 689 0 48820217329 0 1 1 0 0 O

G10 683 4 4606 0254979 2 1 5 0 0 O



G11 691 0 48.93 0.225730
G12 834 0 44.35 0.241909
G13 810 0 44.50 0.268585
G14 923 0 28.45 0.343512
G15 720 0 38.99 0.263604
G16 856 3 32.98 0.457745
G17 922 0 28.15 0.299443
G18 774 11 35.79 0.474954
G19 682 3 46.12 0.308508
G20 821 0 45.46 0.273695
G21 775 0 48.05 0.260733
G22 700 0 44.92 0.351556
G23 773 0 46.93 0.257187
G24 727 4 49.33 0.235370
G25 800 0 45.82 0.230019
G26 698 1 48.01 0.238705
G27 806 0 46.83 0.226053
G28 669 0 43.90 0.270184
G29 822 0 45.28 0.281931
G30 755 0 37.51 0.286654

G31 931 0 28.20 0.637883

mean MP1 rms : 0.302829 m
total mean elevation : 41.00 degrees
#MP1 obs>10  : 23467
#9cMP1 slips<25 : 18
#RvrL1slips<25: 48

#RvrL2slips<25 : 68



#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP1 rms,m>  5=% 1m 15=%  2Jm
85-90 192 0 0.192301 |||
80-85 436 0 0.216819 |||
75-80 874 0 0.192480 |||
70-75 1097 0 0.185417 |||
65-70 1335 0 0.176506 |||
60-65 1337 0 0.193320 |||
55-60 1338 0 0.181416 |||
50-55 1263 0 0.207803 |||
45-50 1667 0 0.212049 |||
40-45 1700 0 0.222780 |||
35-40 1595 0 0.240250 |||l
30-35 1715 0 0.278443 |||
25-30 2247 0 0.324929 |II
20-25 2044 0 0.432937 ||l
15-20 2294 1 0.454683 |||lllI
10-15 2306 17 0.497817 #||/lllI
5-10 28 0 0.347166 |||l
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 # del <elev> MP2 rms [m] <25 <25 <25 >25 >25 >25



G02
G03
G04
G05
G06
G07
G08
G09
G10
G11
G12
G13
G14
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24
G25
G26
G27
G28

G29

929
705
910
871
723
732
773
689
683
691
834
810
923
720
856
922
774
682
821
775
700
773
727
800
698
806
669
822

27.10 0.361349
46.41 0.284570
27.94 0.342703
30.70 0.341823
49.73 0.297725
47.51 0.292558
46.54 0.312419
48.82 0.302352
46.06 1.121944
48.93 0.322895
44.35 0.305987
4450 0.306419
28.45 0.733696
38.99 0.443129
32.98 0.392106
28.15 0.305237
35.79 0.663794
46.12 0.703524
45.46 0.368513
48.05 0.313102
44.92 0.355723
46.93 0.289114
49.33 0.350867
45.82 0.307237
48.01 0.293700
46.83 0.265355
43.90 0.338174

45.28 0.348078

10
1

1



G30 755 0 37510332873 0 2 2 0 O

G31 931 0 28200792243 0 4 4 0 O

mean MP2 rms : 0.406670 m
total mean elevation : 41.00 degrees
#MP2 obs>10  : 23467
#qcMP2 slips<25 : 18
#RvrL1slips<25: 48
#RvrL2slips<25 : 68
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=%  1m  15=%
85-90 192 0 0.163256 |||
80-85 436 0 0.197351 ||||
75-80 874 0 0.198852 ||||
70-75 1097 0 0.277881 ||Ill|
65-70 1335 0 0.237428 |||
60-65 1337 0 0.225888 |||
55-60 1338 0 0.242325 |||
50-55 1263 0 0.250421 |||
45-50 1667 0 0.255281 |||||
40-45 1700 0 0.263672 |||
35-40 1595 0 0.306832 |||l
30-35 1715 0 0.316942 ||||I|
25-30 2247 0 0.382399 ||/l

20-25 2044 0 0.487498 ||

2|m



15-20 2294 1 0.616620 ||[|/|/!I

10-15 2306 17 0.962809 #||[/11I[[I1II]I

5-10
0-5

<0

28 0 0.632922 |l
0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20
10-15
5-10
0-5

<0

1920.759  8.729 AN
436 0.604  8.727 #|I[IINHITHHTHHT
874 0.402  8.913 ##[| I
1097 0.406  8.889 ## I[NNI
1335 0.294  8.966 #([I I
1338 0.315 8952 #[NHNIHHTH
1341-0.409  8.870 ##IINNINIMIHNINIL
1263 0.538  8.635 ## I[NNI
1668 0.457 8210 #IIIIINNIIHIHIT
1700 0.286  8.041 #|[[IININIHIHIIH
1595 0.215  8.001 AN
1717.:0.283  7.950 #|[[NINIHTHIH
2247 °0.528  7.570 ##|[IIIINNHHIIH
20440.508 7144 #4[[IIINTINNTHN
2308 0.608 6.679 #[II [N
2349 0.768  6.138 AN

31 1251 5.968 st

0 0.000 0.000

0 0.000 0.000

100



S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0|5

85-90
80 - 85
75-80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15- 20

10-15

192 0.668

436 0.477

874 0.610

1097
1335
1338
1341
1263
1668
1700
1595
1717
2247
2044
2298

2322

0.701
0.730
0.706
0.657
0.721
0.771
0.788
0.780
0.744
0.707
0.733
0.803

0.966

5-10 31 1.151

0-5

<0

2A72 g I
6.993 ##[[IIIINTHTHH
7057w
7.072 g
7041 eI
6.691 w1
6.505 w11
6.274 w## I
5.869 I[NNI
5.729 ## NI
5.367 I
5.083 ##IIIIINTHNTHN
4728 (NN
4.216 #HAIINNNNN
3.981 sl

3.495 eI

3.516 ] 11

0 0.000 0.000

0 0.000 0.000

100
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QC of RINEX file(s) : vism1270.110

input RnxNAV file(s) : vism1270.11n

4-character ID :VLSM
Receiver type : LEICA GRX1200PRO (# = 462019) (fw = 7.53/2.125)

Antenna type : LEIAX1202 (# = 05470019)

Time of start of window : 2011 May 7 00:00:00.000

Time of end of window : 2011 May 7 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4699990.5883 1765578.4309 3921171.0278 (m)
antenna WGS 84 (geo) : N 38 deg 10'36.61" E 20 deg 35' 20.32"
antenna WGS 84 (geo) : 38.176835deg 20.588977 deg

WGS 84 height : 450.4048 m

|gc - header| position : 31.9998 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 1

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 30947

Possible obs > 10.0 deg: 24634



Complete obs > 10.0 deg: 23397

Deletedobs > 10.0deg: 0

Masked obs < 10.0 deg: 1237
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.259533 m
Moving average MP2  :0.304105 m
Points in MP moving avg : 50
Mean S1 S2 : 7.74 (sd=0.95 n=23397) 6.21 (sd=1.25 n=23397)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11444 ffffff
Report gap >than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (:21) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
|IOD slips> 10.0deg : 7
|OD or MP slips < 10.0*; 0
|IOD or MP slips > 10.0: 11

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 11 5 700:00 11 5 723:5924.00 30 24634 23397 95 0.26 0.30 2127

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips ~ :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2011 May 7 00:00:00.000
Observations end :2011 May 7 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G02 118822.16 93226.89 890 890 890 890 O 890 890 O
G03 90336.98 7094623 709 709 709 709 0 709 709 O
G04 11712269 91327.70 830 830 830 830 O 830 80 O
G05 11412452 8733051 726 726 726 726 0 726 726 O
G06 8824179 7634755 762 762 762 762 0 762 762 O
G07 8524145 7334737 687 687 687 687 0 687 687 O
G08 89540.77 7774621 733 733 733 733 0 733 733 O
G09 85740.58 7364644 735 735 735 735 0 735 735 O
G10 9973256 6864575 686 686 686 686 O 686 686 O
G11 85241.06 73246.99 731 731 731 731 0 731 731 O
G12 94739.52 8394397 828 828 828 828 0 828 828 O
G13 92739.38 8134420 797 797 797 797 0 797 797 O
G14 11712343 9282826 884 884 884 834 0 834 834 0
G15 10942753 7133926 644 644 644 644 0 644 644 O
G16 113526.05 8623269 639 639 639 639 0 639 639 0
G17 117623.02 9242794 881 881 881 831 0O 881 831 0
G18 113126.08 8153416 770 770 770 770 0O 770 770 O
G19 10243194 6884570 687 687 687 687 0 687 687 O
G20 93840.30 8254513 820 820 820 820 0 820 820 O
G21 8944232 7774795 734 734 734 734 0 734 734 O
G22 101532.04 70144.88 653 653 653 653 O 653 653 O
G23 8974114 77946.62 739 739 739 739 0 739 739 O
G24 8814167 7634734 761 761 761 761 0 761 761 O
G25 9194042 8034554 803 803 803 803 0 803 803 O

G26 8873853 7114723 710 710 710 710 0 710 710 O



G27 9254135 81046.52 810 810 810 810 0 810 810 O
G28 108729.22 67043.88 626 626 626 626 0 626 626 O
G29 93940.15 82545.00 810 810 810 810 0 810 810 O
G30 108727.74 76137.34 634 634 634 634 0 634 634 0
G31 118423.09 93328.00 857 857 857 857 0 857 857 O

G32 9514032 8404498 821 821 821 821 0 821 821 0

Obs below mask ( 10.00 deg) : 30
Obs above mask w/noL1 : 0
Obs above maskw/nolL2 : 0
Obs above maskw/noP1|CA : 0
Obs above maskw/noP2|L2C: 0
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 23427
Obs deleted (any reason) : 30

Obs complete . 23397

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 192 0 0.000000
80-85 430 0 0.000000
75-80 861 0 0.000000

70-75 1089 0 0.000000



65-70 1496 0 0.000000
60-65 1434 0 0.000000
55-60 1426 0 0.000000
50-55 1331 0 0.000000
45-50 1737 0 0.000000
40-45 1761 0 0.000000
35-40 1660 0 0.000000
30-35 1758 0 0.000000
25-30 2316 0 0.000000
20-25 2118 0 0.000000
15-20 2052 2 0.000000
10-15 1710 5 0.000000
5-10 25 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G02 890 0 27600249581 0 0 O 0 O O
G03 709 0 46320499138 0 0 0 0 0 O
G04 830 0 29230287929 1 0 O 0O O O
G05 726 0 34020481908 0 0 O 0 0 O
G06 762 0 47650511783 0 0 O 0 O O
G07 687 0 49750179466 0 0 O 0 0 O
G08 733 0 48300.155981 1 0 O 0O O O
G09 735 0 46600148580 0 0 O 0 O O

G10 686 0 4586 0167617 0 0 O 0 0 O



G11 731 0 47.15 0.161349
G12 828 0 44.50 0.158724
G13 797 0 44.86 0.200869
G14 884 0 28.98 0.277583
G15 644 0 42.48 0.184184
G16 639 0 39.07 0.333372
G17 881 0 28.73 0.293796
G18 770 0 35.41 0.446847
G19 687 0 45.87 0.176876
G20 820 0 45.44 0.158229
G21 734 0 50.03 0.226021
G22 653 0 47.24 0.192665
G23 739 0 48.44 0.153358
G24 761 0 47.55 0.159615
G25 803 0 45.64 0.159122
G26 710 0 47.39 0.372240
G27 810 0 46.61 0.201550
G28 626 0 46.00 0.197983
G29 810 0 45.72 0.201449
G30 634 0 42.61 0.595828
G31 857 0 29.40 0.388310

G32 821 0 45.75 0.165462

mean MP1 rms : 0.259547 m
total mean elevation : 42.21 degrees
#MP1 obs>10  : 23397
#9cMP1 slips<25 : 10

#RvrL1slips<25: 0



#RvrL2slips<25: 0

#qcMP1 slips>25: 0

#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=%

85- 90
80 - 85
75- 80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30- 35
25- 30
20 - 25
15 - 20

10-15

192 0 0.090788 ||

430 0 0.094927 ||

861
1089
1496
1434
1426
1331
1737
1761
1660
1758
2316
2118
2052

1710

0 0.095406 ||

0
0

4

6

0.105089 |
0.121872 ||
0.122592 ||
0.130751 ||
0.131041 ||
0.152115 ||
0.167142 ||
0.191167 ||
0.199501 |||
0.238202 |
0.246831 ||l
0.446223 Il

0.741446 I[N

5-10 25 0 0.239495 |||

0-5

<0

0 0 0.000000

0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2rx

2|m



SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G02 890 0 27600285907 0 0O O O O O
G03 709 0 46320313422 1 0 0 0 0 O
G04 830 0 29230344900 1 0 0 0 0 O
G05 726 0 3402 0471469 0 0 O O 0 O
G06 762 0 47650578595 0 0 0 O 0 O
G07 687 0 49750201977 0 0 O O O O
G08 733 0 48300190368 1 0 0 0 0 O
G09 735 0 4660 0240185 0 0 0 O 0 O
G10 686 0 4586 0257514 0 0 O O O O
G11 731 0 47150223321 0 0 O O O O
G12 828 0 44500226273 0 0 0 0 0 O
G13 797 0 44860204370 0 0 O O O O
G14 884 0 28980589125 0 0 O O O O
G15 644 0 4248 0264045 0 0 O O 0 O
G16 639 0 39.07 030932 1 0 0 O 0 O
G17 881 0 2873040986 0 0 0 0 0 O
G18 770 0 35410549113 1 0 0 O 0 O
G19 687 0 45870215189 0 0 O O 0 O
G20 820 0 4544 0220670 3 0 0 O 0 O
G21 734 0 50030238533 1 0 0 0 0 O
G22 653 0 47240244273 0 0 O O 0 O
G23 739 0 4844 0201606 0 O O O O O
G24 761 0 47550228694 1 0 0 O 0 O
G25 803 0 4564 0181689 0 0 O O 0 O
G26 710 0 47390579481 0 0 O O 0 O
G27 810 0 4661029173 0 0 O O 0 O

G28 626 0 46000250314 0 0 O 0 O O



G29 810 0 45720327735 0 0 O 0O O O
G30 634 0 42610241195 0 0 0O 0 O O
G31 857 0 29400278621 1 0 0 0 0 O

G32 821 0 45750192429 0 0 O 0 O O

mean MP2 rms : 0.304105m
total mean elevation : 42.21 degrees
#MP2 obs>10  : 23397

#qc MP2 slips<25 : 11
#RvrL1slips<25: 0
#RvrL2slips<25: 0

#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 ms,m>  5=% 1lm 15=%  2m
85-90 192 0 0.135010 |||
80-85 430 0 0.122087 ||
75-80 861 0 0.159329 |||
70-75 1089 0 0.153703 |||
65-70 1496 0 0.162355 |||
60-65 1434 0 0.166166 |||
55-60 1426 0 0.179120 |||
50-55 1331 0 0.176728 |||
45-50 1737 0 0.215650 ||||
40-45 1761 0 0.204311 ||||
35-40 1660 0 0.200005 |||

30-35 1758 0 0.234805 |||||



25-30
20-25
15-20
10-15
5-10
0-5

<0

2316 0 0.261940 |||

2118 0 0.320069 |||
2052 4 0.460379 [l|IlI|
1710 7 0.830626 [N
25 0 0.305360 |l

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 - 85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15- 20
10- 15
5-10

0-5

1920.770  8.688 #HA#IIIIIINNNTNIIHIIL
430 0.607  8.723 #[IIIIINNNIUTHHHH
861 0.501  8.787 ##|IIIIININIHIHmi
1089 0.519 8717 #IINIMNINIHHIII
1496 0.496  8.729 #IIINNNNIMIHNINI
1435 0.545 8.560 ##|[[IIINHTHTHHHIE
1429 0.541 8411 #ININMMTMIHIIIL
13310451 8183 ##AIIIMNNIMIHIHIT
1737 :0.288  8.043 #|[[IININIHTHIIH
1762 :0.226  8.007 #|[[ININIHTHHH
1661 0.243  7.974 #[ININIHHIHT
1759 0.439 7799 # I
2316 0.500 7310 ##[[IIIHTHIHHTHH
2118 .0.407  6.941 #4I[IIIINNMHININL
2053 0.636  6.488 ##(IIIIINNINNINII
1728 0.602  5.983 # I

30 1.165  5.767 sl

0 0.000 0.000

1l0



<0

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05

85-90
80 -85
75- 80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

192.0.715  7.682 #A| NN

430 0.558  7.763 (I

861 0.508  7.739 ##[|IIINNIMIHIIII

1089
1496
1435
1429
1331
1737
1762
1661
1759
2316
2118
2053

1728

0.522
0.536
0.522
0.490
0.459
0.528
0.529
0.552
0.560
0.582
0.659
0.759

0.768

7.669 #A I
7515 #A I
737 #A T
7.269 ## (I
7.059 ##A I
6.676 # I
6.461 #(IIIIINNTH
6.160 I[NNI
5.795 NI
S.A451 ##A I
5.060 #1111
4736 ##A (I

4219 I

5-10 30 0.947 4.000 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000

10
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QC of RINEX file(s) : atal1270.120

input RnxNAV file(s) : atal1270.12n

4-character ID - ATAL
Receiver type : ASHTECH UZ-12 (# = PRODUCTIONO5) (fw = CNOQ)

Antenna type :NOV533 (# = 32871)

Time of start of window : 2012 May 6 00:00:00.000

Time of end of window : 2012 May 6 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4591115.9425 1948781.0041 3962409.6410 (m)
antenna WGS 84 (geo) : N 38 deg 39' 11.06" E 22 deg 59' 58.78"
antenna WGS 84 (geo) : 38.653073 deg 22.999661 deg

WGS 84 height : 153.9422 m

|gc - header| position : 32.5987 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 32

NAVSTAR GPS SVs w/o OBS :

NAVSTAR GPS SVs w/o NAV : 24

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2874



Epochs repeated ;0 (0.00%)
Possible obs > 0.0 deg: 31062
Possible obs > 10.0 deg: 24793
Complete obs > 10.0 deg: 22653

Deleted obs > 10.0 deg: 45

Masked obs < 10.0 deg: 2042
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.163813 m
Moving average MP2  :0.278381 m
Points in MP moving avg : 50
Mean S1 82 :0.00 (sd=0.00 n=0) 0.00 (sd=0.00 n=0)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11809 ffffff
Report gap >than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 286) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips < 10.0deg* : 3
IOD slips> 10.0deg : 128
|OD or MP slips < 10.0%; 4
|OD or MP slips> 10.0: 139

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 12 5 600:00 12 5 623:59 23.95 30 24793 22653 91 0.16 0.28

163



Processing parameters are:

Receiver tracking capability ~ : 12 SVs
Maximum ionospheric rate (L1)  :400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise forL2  : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCII summary plot ~ : 72

Data indicators on summary plot : yes

Do ionospheric observable . yes

Do ionospheric derivative . yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  : yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips ;yes

Do plot file(s) Jyes



Observations start : 2012 May 6 00:00:00.000
Observations end :2012 May 6 23:59:30.000

Observation interval : 30.0000 second(s)

SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G31 11762323 9362792 884 882 884 832 0 882 834 0
G02 11852237 9312712 879 879 879 879 0 879 879 O
G05 115123.97 8892956 827 825 827 825 0 825 827 O
G30 11122620 8273346 762 760 762 760 O 760 762 O
G12 9433952 83444.04 797 794 797 794 0 794 797 O
G21 9084236 79247.84 729 727 729 727 0 727 729 O
G25 9104060 7944581 757 754 757 754 0 75 757 O
G29 94339.94 8234505 772 770 772 770 0 770 772 O
G18 113426.01 81834.06 688 686 683 686 0 686 688 O
G06 86641.83 74847.65 648 648 648 648 0 648 648 O
G22 9583543 7194623 654 653 654 653 0 653 654 O
G16 11472540 8893131 793 793 793 793 0 793 793 0
G03 97733.33 6924577 608 607 608 607 O 607 608 O
G15 11162624 8093421 744 741 744 741 0 741 744 O
G19 106829.51 67243.83 590 589 590 589 0 589 590 O
G14 11752357 9202875 845 844 845 844 0 844 845 0
G11 83940.69 72046.60 623 622 623 622 0 622 623 O
G32 9474043 8374509 790 789 790 789 0 789 790 O
GO1 8494142 7304736 633 632 633 632 0 632 633 O
G20 93040.62 8174555 779 778 779 778 0 778 779 0
G28 106531.04 6914536 632 630 632 630 0 630 632 O

G23 9144095 7994613 740 740 740 740 O 740 740 O



G17
G13
G04
G07
G10
G08
G26
G27

G09

G24*

11732323 9222820 873 870
93039.46 81844.17 765 765
1176 22.37 9242713 868 867
87040.54 7314744 663 0663
1004 32.18 684 45.57 601 601
90540.62 7894586 727 725
92336.73 7034729 612 610
9194156 80546.74 768 765
84940.76 73046.60 647 0644

0000 0000 O 0 O

* = SV with no NAV info

Obs below mask ( 10.00 deg) : 809

Obs above mask w/ no L1 0

Obs above maskw/nolL2 : 45

Obs above maskw/noP1|CA : 0

Obs above mask w/no P2 | L2C: 45

Obs above mask w/lowL1S/IN : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 23507

Obs deleted (any reason) : 854

Obs complete . 22653

No. of Rx clock offsets : 0

Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

873 870
765 765
868 867
663 663
601 601
727 725
612 610
768 765
647 644

0 0 O

0
0
0
0
0

0

870
765
867
663
601
725
610
765
644

0

873
765
868
663
601
727
612
768

647

0
0

0



elev (deg) tot slps <ION rms, m> 5% 1m 15=% 2|m
85-90 185 0 0.000000
80-85 361 0 0.000000
75-80 899 0 0.000000
70-75 1073 0 0.000000
65-70 1321 0 0.000000
60-65 1456 0 0.000000
55-60 1390 1 0.000000
50-55 1473 3 0.000000
45-50 1585 12 0.000000 =
40-45 1880 16 0.000000 =
35-40 1657 23 0.000000 ==
30-35 1737 35 0.000000 ====
25-30 2300 19 0.000000 =
20-25 2094 11 0.000000 =
15-20 1731 4 0.000000
10-15 1480 4 0.000000
5-10 2 0 0.000000

0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx
SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G31 884 2 2877 0176683 5 2 2 3 0 O
G02 879 0 28110177799 3 2 3 5 0 O
G05 827 2 3073016521 2 3 3 0 0 O

G30 762 2 35090207373 2 8 8 3 0 O



G12
G21
G25
G29
G18
G06
G22
G16
G03
G15
G19
G14
G11
G32
GO1
G20
G28
G23
G17
G13
G04
G07
G10
G08
G26
G27

G09

797
729
757
772
668
648
654
793
608
744
590
845
623
790
633
779
632
740
873
765
868
663
601
727
612
768

647

G24* 807

3

45.62 0.128175
50.60 0.165809
47.55 0.123931
47.10 0.099150
38.01 0.201301
52.44 0.189545
48.99 0.360350
33.33 0.281242
49.85 0.213344
35.89 0.161698
47.83 0.217442
30.28 0.223817
51.61 0.155299
46.92 0.134749
52.41 0.108691
47.21 0.127749
48.17 0.124772
48.52 0.102675
29.16 0.172055
46.21 0.121449
28.04 0.189853
50.53 0.111122
49.80 0.144085
48.49 0.113435
52.19 0.128773
48.41 0.155147

50.98 0.136409

2 0.00 0.122211



* = SV with no NAV info

mean MP1 rms : 0.163815m
total mean elevation : 42.68 degrees
#MP1 obs>10  : 23458

#qc MP1 slips<25 : 28
#RvrL1slips<25 : 40
#RvrL2slips<25 : 67

#qc MP1 slips>25 : 115
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m  15=%
85-90 185 0 0.042751 |
80-85 361 0 0.055285 |
75-80 899 0 0.053512 |
70-75 1073 0 0.071018 |
65-70 1321 0 0.083662 ||
60-65 1456 0 0.077955 ||
55-60 1390 1 0.086456 ||
50-55 1473 3 0.099724 ||
45-50 1585 12 0.094436 #]
40-45 1880 17 0.112930 #]
35-40 1657 24 0.145106 ##|
30-35 1737 37 0.159141 #Hi=
25-30 2300 21 0.212695 #]||
20-25 2094 15 0.242522 #]|||

15-20 1731 5 0.253571 |||||

2|m



10-15 1480 4 0.349616 ||]|||
5-10 2 0 0.131393 |||
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2rx

SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G31 884 2 28770274452 5 2 2 3 0 O
G02 879 0 28110334308 3 2 3 5 0 O
G05 827 2 30730289285 2 3 3 0 0 O
G30 762 2 35090238061 2 8 8 3 0 O
G12 797 3 4562024123 0 1 1 4 0 O
G21 729 2 50600217194 1 2 2 4 0 O
G25 757 3 47550218198 0 0 2 4 0 O
G29 772 2 47100228792 1 0 1 4 0 O
G18 688 2 38010488902 0 2 8 4 0 O
G06 648 0 5244 0253754 0 1 1 4 0 O
G22 654 1 48990580770 0 1 1 3 0 O
G16 793 0 33330938039 1 3 5 3 0 O
G03 608 1 49850221265 0 1 3 4 0 O
G15 744 3 35890231814 1 1 2 3 0 O
G19 590 1 4783020962 0 0 1 4 0 O
G14 845 1 30280244106 0 0 2 4 0 O
G11 623 1 51610239481 0 0 3 4 0 O
G32 790 1 46920258734 0 1 1 4 0 O
GO1 633 152410184219 0 0 1 4 0 O

G20 779 1 47210214782 0 0 1 4 0 O



G28 632 2 4817 0175943 0 0 1 4 0
G23 740 0 48520204897 0 0 1 4 O
G17 873 3 29160329114 2 1 2 4 0
G13 765 0 46210214195 1 2 2 4 0
G04 868 1 28.04 0329313 5 2 2 3 O
G07 663 0 50.53 0168709 0 1 1 4 0
G10 601 0 49800197925 0 1 1 4 0
G08 727 2 48490197926 0 1 1 4 O
G26 612 2 52190195492 0 0 1 4 0
G27 768 3 48410221599 0 1 1 4 0
G09 647 3 5098 0201435 0 2 2 4 O
G24* 807 2 0000246918 4 1 1 0 O

* = SV with no NAV info

mean MP2 rms : 0.278377 m
total mean elevation : 42.68 degrees
#MP2 obs>10  : 23458
#qcMP2 slips<25 : 28
#RvrL1slips<25: 40
#RvrL2slips<25 . 67

#qc MP2 slips>25 : 115
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1jm  15=%
85-90 185 0 0.133587 |||
80-85 361 0 0.138700 |||

75-80 899 0 0.132155 |||

2|m



70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20
10-15
5-10
0-5

<0

1073 0 0.186943 |||
1321 0 0.180192 |||
1456 0 0.173867 |||
1390 1 0177187 |||
1473 3 0.197968 |||
1585 12 0.192322 #|||
1880 17 0.214639 #|||
1657 24 0.221565 ##|
1737 37 0.214557
2300 21 0.324952 #|||||

2094 1

($)]

0.409321 #lIl
1731 5 0.508466 |||l
1480 4 0.683213 [l
2 0 0.404570 [/l

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55

45 - 50

0 0.000 0.000
0 0.000 0.000
0 0.000 0.000
0 0.000 0.000
0 0.000 0.000
0 0.000 0.000
0 0.000 0.000
0 0.000 0.000

0 0.000 0.000

100



40- 45
35-40
30-35
25-30
20 - 25
15- 20
10-15
5-10
0-5

<0

S/N L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean

85-90
80 - 85
75-80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40- 45
35-40
30- 35
25-30
20 - 25

15-20

0
0

0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000

0 0.000 0.000

0 0.000 0.000

0 0.000 0.000

0 0.000 0.000

0 0.000 0.000

0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0)5

110



10-15 0 0.000 0.000

5-10 0 0.000 0.000

0-5 0 0.000 0.000

<0 0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : kasi1270.120

input RnxNAV file(s) : kasi1270.12n

4-character ID : KASI
Receiver type : LEICA GRX1200PRO (# = 465462) (fw = 5.10/3.013)

Antenna type : LEIAX1202GG (# = 06500008)

Time of start of window : 2012 May 6 00:00:00.000

Time of end of window : 2012 May 6 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4616588.4641 1674445.5085 4056458.7861 (m)
antenna WGS 84 (geo) : N 39 deg 44'46.79" E 19 deg 56' 8.90"
antenna WGS 84 (geo) : 39.746332deg 19.935806 deg

WGS 84 height : 139.3906 m

|gc - header| position : 38.1494 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 24

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 31060

Possible obs > 10.0 deg: 24689



Complete obs > 10.0 deg: 23888

Deletedobs > 10.0deg: 3

Masked obs < 10.0 deg: 1611
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.212535 m
Moving average MP2  :0.245130 m
Points in MP moving avg : 50
Mean S1 S2 : 8.22 (sd=0.84 n=23891) 6.54 (sd=1.31 n=23888)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11809 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 56) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
|OD slips < 10.0deg* : 21
|IOD slips > 10.0deg : 1
|OD or MP slips < 10.0*%: 27
IOD or MP slips > 10.0: 2

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 12 5 600:00 12 5 623:5924.00 30 24689 23888 97 0.21 0.25 11944

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) :10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2012 May 6 00:00:00.000
Observations end :2012 May 6 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #fcompl L1 L2 P1 P2 CA L2C
G01 8574166 7404747 712 712 712 712 0 712 712 O
G02 11852230 9342695 880 880 880 880 O 880 830 O
G03 95135.01 7014644 676 676 676 676 0 676 676 O
G04 116622.80 91427.72 867 867 867 867 0O 867 87 0
G05 11392466 87630.56 830 830 830 830 O 830 830 O
G06 8734224 75747.96 730 730 730 730 0 730 730 O
G07 9893494 7144724 714 714 714 714 0 714 714 O
G08 8864126 77246.62 772 772 772 772 0 772 772 0
G09 85640.72 7384644 708 708 708 708 0O 708 708 O
G10 98533.53 69446.23 665 665 665 665 0 665 665 O
G11 8454123 72847.06 703 703 703 703 0O 703 703 O
G12 9343992 8254453 825 825 825 825 0 825 825 O
G13 91739.97 80544.85 805 805 805 805 0 805 805 O
G14 11742349 9302836 869 869 869 869 0 869 89 0
G15 11042711 77636.32 736 736 736 736 0 736 736 O
G16 113726.14 8753245 834 834 834 834 0 834 834 0
G17 117623.08 9312785 876 876 876 876 0 876 876 0
G18 11492519 8603194 717 716 717 716 0 716 717 O
G19 105530.60 68344.72 652 651 652 651 0O 651 652 O
G20 9254090 8144579 814 814 814 814 0 814 814 O
G21 8904237 7754793 775 775 775 775 0 775 775 O
G22 10203230 7024536 702 702 702 702 0O 702 702 O
G23 8974148 78346.80 783 783 783 783 0 783 783 O
G25 91040.77 7974584 794 794 794 794 0 794 794 O

G26 8973822 7124731 688 687 688 687 0 687 688 O



G27 9224166 81146.68 811 811 811 811 0 811 811 0
G28 108929.71 6754438 675 675 675 675 0 675 675 0
G29 9284045 8094571 809 809 809 809 0 809 809 0
G30 109927.04 8033510 760 760 760 760 O 760 760 O
G31 11702364 9302846 884 884 884 884 0 884 884 0
G32 93540.85 8254563 825 825 825 825 0 825 825 0

G24 9274108 8164599 0 0 O 0O O 0 O

Obs below mask ( 10.00 deg) : 2017
Obs above maskw/nolL1 : 0
Obs above maskw/noL2 : 3
Obs above maskw/noP1|CA : 0
Obs above maskw/no P2 |L2C: 3
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 25908
Obs deleted (any reason) : 2020

Obs complete . 23888

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 196 0 0.000000
80-85 465 0 0.000000

75-80 810 0 0.000000



70-75 1298 0 0.000000
65-70 1360 0 0.000000
60-65 1291 0 0.000000
55-60 1479 0 0.000000
50-55 1325 0 0.000000
45-50 1700 0 0.000000
40-45 1743 0 0.000000
35-40 1661 0 0.000000
30-35 1753 0 0.000000
25-30 2370 0 0.000000
20-25 2070 0 0.000000
15-20 2263 0 0.000000
10-15 2084 1 0.000000
5-10 1972 20 0.000000 ==
0-5 30 1 0.000000 ======

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
GO1 712 0 4896 0.154753 0 1 1 0 0 O

G02 80 0 27800216032 0 1 1 0 0 O

G03 676 0 4776 0220144 0 1 1 0 0 O

G04 867 0 28510222603 0 1 1 0 0 O

GO5 830 0 31540250529 0 1 1 0 O O

G06 730 0 49310179943 0 1 1 0 0 O

GO07 714 0 47240185997 0 0 O 0O O O

G08 772 0 46620218259 0 0 O O O O



G09 708 0 48.00 0.162159
G10 665 0 47.82 0.181131
G11 703 0 48.42 0.179680
G12 825 0 44.53 0.215522
G13 805 0 44.85 0.188194
G14 869 0 29.31 0.209334
G15 736 0 37.66 0.422635
G16 834 0 33.40 0.262699
G17 876 0 28.77 0.231978
G18 717 1 35.79 0.304546
G19 652 1 46.40 0.206165
G20 814 0 45.79 0.174491
G21 775 0 47.99 0.195948
G22 702 0 4541 0.261582
G23 783 0 46.80 0.170046
G25 794 0 46.07 0.162076
G26 688 1 48.70 0.167691
G27 811 0 46.78 0.198219
G28 675 0 44.38 0.224971
G29 809 0 45.71 0.188396
G30 760 0 36.35 0.214653
G31 884 0 29.19 0.227509

G32 825 0 45.63 0.184501

mean MP1 rms 0 0.212541 m
total mean elevation : 41.52 degrees
#MP1 obs>10 : 23888

#9cMP1 slips<25: 2



#RvrL1slips<25: 21
#RvrL2slips<25 . 24
#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP1 rms,m>  5=% 1m 15=%
85-90 196 0 0.111532 ||

80-85 465 0 0.120987 ||

75-80 810 0 0.108714 ||

70-75 1298 0 0.125711 |||

65-70 1360 0 0.129718 |||
60-65 1291 0 0.155969 |||

55-60 1479 0 0.168775 |||
50-55 1325 0 0.181020 ||||
45-50 1700 0 0.174525 |||
40-45 1743 0 0.182430 |||
35-40 1661 0 0.182308 ||||
30-35 1753 0 0.222877 ||||
25-30 2370 0 0.237774 |||||
20-25 2070 0 0.251192 |||||
15-20 2263 0 0.313175 |||
10-15 2084 2 0.328047 |||
5-10 1972 23 0.794823 ##|||//IIII
0-5 30 1 0.670470 #HHH#H]]||l|

<0 0 0 0.000000

MP2 RMS summary (per SV):

2|m



slips L1rx L2rx slips L1rx L2 rx
SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
G01 712 0 4896 0215051 0 1 1 0 0 O
G02 880 0 27.800.185421 0 1 1 0 0 O
G03 676 0 47.76 0228902 0 1 1 0 0 O
G04 867 0 28510237365 0 1 1 0 0 O
G0O5 830 0 31540232999 0 1 1 0 0 O
GO6 730 0 49310332875 0 1 1 0 0 O
G07 714 0 4724019166 0 0 0 0 0 O
G08 772 0 4662 0183520 0 0 O O 0 O
G09 708 0 48000173662 0 1 1 0 0 O
G10 665 0 47820191301 0 1 1 0 0 O
G11 703 0 48420224896 0 1 1 0 0 O
G12 825 0 44530212047 0 0 O O 0 O
G13 805 0 44850214974 0 0 0 O 0 O
G14 869 0 29310499914 0 1 1 0 0 O
G15 736 0 37660289149 0 1 1 0 0 O
G16 834 0 334003286 0 1 1 0 0 O
G17 876 0 2877 0199231 0 1 2 0 0 O
G18 717 1 35790409210 1 2 3 0 0 O
G19 652 1 46400286524 0 1 1 0 0 O
G20 814 0 45790224428 0 0 0 O 0 O
G21 775 0 47990315089 0 0 O O 0 O
G22 702 0 45410212555 0 0 O O O O
G23 783 0 46.80 0197687 0 0 0 O 0 O
G25 794 0 46.07 0191599 0 1 1 0 0 O
G26 688 1 48700213389 1 1 2 0 0 O

G27 811 0 46780216079 0 1 1 0 0 O



G28 675 0 44380216052 0 0 O 0O O O
G29 809 0 45710225216 O 0 O O O O
G30 760 0 36350280793 0 1 1 0 0 O
G31 884 0 29190229034 0 1 1 0 0 O

G32 825 0 45630218182 0 0 O 0 O O

mean MP2 rms : 0.245132m
total mean elevation : 41.52 degrees
#MP2 obs>10  : 23888
#qcMP2 slips<25 : 2
#RvrL1slips<25: 21
#RvrL2slips<25 : 24
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1m 15=%  2Jm
85-90 196 0 0.121069 ||
80-85 465 0 0.120343 ||
75-80 810 0 0.140581 ||
70-75 1298 0 0.159245 ||
65-70 1360 0 0.161973 ||
60-65 1291 0 0.170414 ||
55-60 1479 0 0.189306 |||
50-55 1325 0 0.204641 |||
45-50 1700 0 0.208056 ||||
40-45 1743 0 0.208189 |||

35-40 1661 0 0.217067 ||||



30-35
25-30
20-25
15-20

10-15

5-10 1972 27

0-5

<0

1753
2370
2070
2263

2084

30

0 0.202167 ||||

0 0.217598 ||||

o

0.380548 ||||ll|]

0 0.394759 ||lIIII

2 0.350092 ||IlIf

0.785576 ##|[lIIINIII

10.690484 #HHH)|]]]]]

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20
10-15

5-10

196 0.752 8735 #A(IIIIINNNIHTHL

465 0.505  8.888 ##[|IIII 1N

810 0.385  8.937 ##[[IIIIINNHTHTHHI

1299
1360
1291
1483
1325
1700
1743
1663
1753
2370
2070
2270

2093

0.283
0.260
0.262
0.255
0.297
0.368
0.536
0.381
0.234
0.245
0.491
0.500

0.540

8.975 #|INHHHr
8.985 #{[III I
8.987 # [N
8.983 # [N
8.965 #[[[II N
8.896 #[[III I
8.563 #(III NN
815 AN

8.009 #[[III N

7.965 #|[HHTHrmi
7.694 ## [N

7.062 ## NI
6.682 ## I

1978 0.766 6175 (Il

110



0-5 39 1.167 5.821 A=A NN

<0

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05

85-90
80 - 85
75-80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30- 35
25- 30
20- 25
15- 20
10-15
5-10
0-5

<0

196 0.763  8.306 ###[ NN

465 0.491

810 0.331

1299
1360
1291
1483
1325
1700
1743
1663
1753
2370
2070
2269

2091

0.309
0.239
0.319
0.500
0.541
0.492
0.521
0.543
0.571
0.626
0.584
0.794

0.724

8.095 ## I
8.021 #[INIHHTmmr

8.042 #[[ININTHHTHm
7.984 #|[INITHTHrmm

7.938 #|[NIHTHrmi
7.695 ## [N

7424 I
7214 AN
6.871 #AIININIH
6.503 Il
6.203 ##|[IIIINHHim
S.753 ###| NI
5.400 ##[[IIITNTINTTHI
4.934 NN

4.578 NN

1974 0.898  4.222 ###|)|1/11111]

39 0.961

3.846 #1111

0 0.000 0.000

10
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QC of RINEX file(s) : kipo1270.120

input RnxNAV file(s) : kipo1270.12n

4-character ID - KIPO
Receiver type : LEICA GMX902GG (# = 120160) (fw = 3.017)

Antenna type - LEIAX1203+GNSS NONE (# = 09320143)

Time of start of window : 2012 May 6 00:00:00.000
Time of end of window : 2012 May 6 23:59:30.000
Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4705443.0901 1745140.2832 3923290.2289 (m)
antenna WGS 84 (geo) : N 38 deg 12' 11.51" E 20 deg 20' 55.16"
antenna WGS 84 (geo) : 38.203196 deg 20.348655 deg
WGS 84 height : 158.1201 m
|gc - header| position : 40.0610 m
Observation interval : 30.0000 seconds
Total satellites w/ obs : 55
NAVSTAR GPS SVs w/o OBS : 24
NAVSTAR GPS SVs w/o NAV :
GLONASS SVs w/o OBS :
GLONASS SVsw/oNAV: 7 8 13 14222324 1 217 3 18
111219 420 51516 6 9 10 21
Rx tracking capability : 26 SVs
Poss. # of obs epochs : 2880

Epochs w/ observations : 2880



Epochs repeated .0 (0.00%)
Possible obs > 0.0 deg: 31026
Possible obs > 10.0 deg: 24779
Complete obs > 10.0 deg: 23818

Deleted obs > 10.0 deg: 22

Masked obs < 10.0 deg: 939
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.216904 m
Moving average MP2  :0.234160 m
Points in MP moving avg : 50
Mean S1 82 : 8.34 (sd=0.80 n=23840) 6.59 (sd=1.32 n=23818)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11809 ffffff
Report gap >than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events :0(:42) {expect~=1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 17
|OD or MP slips < 10.0%; 0
|OD or MP slips> 10.0: 20

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 12 5 600:00 12 5 623:59 24.00 30 24779 23818 96 0.22 0.23 1191



Processing parameters are:

Receiver tracking capability ~ : 26 SVs
Maximum ionospheric rate (L1)  :400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise for L1 : 0

Minimum signal to noise forL2  : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCII summary plot ~ : 72

Data indicators on summary plot : yes

Do ionospheric observable . yes

Do ionospheric derivative . yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  : yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips ;yes

Do plot file(s) Jyes



Observations start : 2012 May 6 00:00:00.000
Observations end :2012 May 6 23:59:30.000

Observation interval : 30.0000 second(s)

SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
G31 11742336 9302820 916 916 916 916 0 916 916 O
G02 119022.11 93626.76 914 914 914 914 0 914 914 0
G05 11422444 8723045 841 841 841 841 0 841 841 0
G30 10992692 7933531 726 723 726 723 0 723 726 O
G12 94639.36 83643.88 830 830 830 830 0 830 830 O
G21 9004224 78347.81 756 755 756 755 0 755 75 O
G25 92040.30 8054534 783 781 783 781 0 781 783 O
G29 9413991 8194514 809 809 809 809 0 809 809 O
G18 11472522 8453240 805 804 805 804 O 804 805 O
G06 88042.02 76147.83 729 728 729 728 0 728 729 O
G22 99533.34 7084561 655 654 655 654 0 654 655 O
G16 11382593 8703236 839 839 839 839 0 839 839 0
G03 92236.17 70546.39 668 664 668 664 0 664 668 O
G15 110127.05 75936.82 692 689 692 689 0 689 692 0
G19 104530.78 68544.67 647 647 647 647 0 647 647 O
G14 11812321 9282822 904 904 904 904 0 904 904 O
G11 85341.12 7324711 696 694 696 694 0 694 69 O
G32 94740.33 8374498 828 828 828 828 0 828 828 O
GO1 8634145 7444729 705 705 705 705 0O 705 705 O
G20 93740.38 8254518 810 809 810 809 0 809 810 O
G28 1077 30.04 68044.56 633 633 633 633 0 633 633 O

G23 90841.06 79246.34 776 775 776 775 0 775 776 0



G17 118022.88 93027.70 908 908 908 908 0 908 908 O
G13 9293943 8164420 804 804 804 804 O 804 804 O
G04 11722257 91627.50 903 903 903 903 0 903 903 0
GO7 94736.65 7214723 674 674 674 674 0 674 674 O
G10 96634.19 69646.27 654 653 654 653 0 653 654 O
G08 89740.81 78146.13 759 758 759 758 0 758 759 O
G26 8354112 7154718 676 676 676 676 0 676 676 O
G27 9314124 8174629 790 790 790 790 0O 790 790 O
G09 8634040 7424618 710 710 710 710 0 710 710 O
RO7* 0000 0000 O O O O O O O O
ROg* 0000 0000 O O O O O O O O
R13* 0000 0000 O 0 O O O O O O
R14* 0000 0000 O 0 O O O O O O
R22* 0000 0000 O O O O O O O O
R23* 0000 0000 O O O O O O O O
R24* 0000 0000 O 0O O O O O O O
RO1™* 0000 0000 O O O O O O O O
R02* 0000 0000 O O O O O O O O
R17* 0000 0000 O 0 O O O O O O
RO3* 0000 0000 O O O O O O O O
R18* 0000 0000 O O O O O O O O
R117* 0000 0000 O 0 O O O O O O
R12 0000 0000 O O O O O O O O
R19* 0000 0000 O 0 O O O O O O
R04* 0000 0000 O 0 O O O O O O
R20* 0000 0000 O O O O O O O O
R05* 0000 0000 O O O O O O O O

R15* 0000 0000 O O O O O O O O



R16* 0000 0000 O 0 O O O O O
Ro6* 0000 0000 O O O O O O O
R09* 0000 0000 O O O O O O O
R10* 0000 0000 O 0 O O O O O
R21* 0000 0000 O O O O O O O

* = SV with no NAV info

Obs below mask ( 10.00 deg) : 19235
Obs above mask w/noL1 : 0
Obs above mask w/nolL2 : 22
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 22
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 43075
Obs deleted (any reason) : 19257

Obs complete . 23818

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) totslps <IONrms,m>  5=% 1jm  15=%
85-90 212 0 0.000000
80-85 399 0 0.000000
75-80 818 0 0.000000

70-75 1136 0 0.000000

2|m



65-70 1449 0 0.000000
60-65 1378 0 0.000000
55-60 1482 0 0.000000
50-55 1351 0 0.000000
45-50 1716 0 0.000000
40-45 1768 0 0.000000
35-40 1683 0 0.000000
30-35 1729 0 0.000000
25-30 2386 0 0.000000
20-25 2103 0 0.000000
15-20 2268 12 0.000000 =
10-15 1910 5 0.000000
5-10 5 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
G31 916 0 28550405826 0 2 2 0 0 O
G02 914 0 2722024808 0 2 2 0 0 O
GO5 841 03126023327 0 2 2 0 0 O
G30 726 3 37690257141 2 2 5 0 0 O
G12 830 0 44220176043 0 1 1 0 0 O
G21 75 1 49230213971 0 1 1 0 0 O
G25 783 2 4646 0172807 O 1 1 0 0 O
G29 809 0 4556 0.191408 1 0 2 0 0 O

G18 805 133410273532 0 2 2 0 0 O



G06
G22
G16
G03
G15
G19
G14
G11
G32
GO1
G20
G28
G23
G17
G13
G04
G07
G10
G08
G26
G27
G09
RO7*
RO8*
R13*
R14*
R22*

R23*

729
655
839
668
692
647
904
696
828
705
810
633
776
908
804
903
674
654
759
676
790
710
996
1021
941
921
930

958

0

0

49.42 0.180326
48.31 0.199759
33.19 0.261092
48.45 0.173935
39.53 0.223239
46.61 0.195043
28.74 0.332438
49.06 0.206148
45.45 0.193112
49.25 0.180780
45.95 0.190722
46.95 0.166834
47.22 0.207092
28.18 0.245494
44.79 0.178473
27.83 0.208959
49.76 0.193076
48.50 0.179194
47.30 0.209401
49.22 0.167883
47.53 0.184371

47.78 0.166381

6 0.00 0.000000

0 0.00 0.000000

1

1

0.00 0.000000

0.00 0.000000

0.00 0.000000

0.00 0.000000

0

0

0
0

2

2

3
2

2

1

0



R24* 862 6 0.00 0.000000
RO1* 898 5 0.00 0.000000
R02* 731 2 0.00 0.000000
R17* 754 1 0.00 0.000000
RO3* 755 2 0.00 0.000000
R18* 824 0 0.00 0.000000
R11* 804 4 0.00 0.000000
R12* 898 1 0.00 0.000000
R19* 803 1 0.00 0.000000
R04* 672 0 0.00 0.000000
R20* 683 1 0.00 0.000000
R05* 576 7 0.00 0.000000
R15* 689 1 0.00 0.000000
R16* 722 0 0.00 0.000000
R0O6* 753 0 0.00 0.000000
R09* 754 1 0.00 0.000000
R10* 674 0 0.00 0.000000
R21* 610 6 0.00 0.000000

* = SV with no NAV info

mean MP1 rms : 0.120143 m
total mean elevation : 41.64 degrees
#MP1 obs>10  : 43000
#9cMP1 slips<25 : 20
#RvrL1slips<25 : 100
#RvrL2slips<25 : 102
#9cMP1 slips>25: 0

#RvrL1slips>25: 0



#RvrL2slips>25: 0

elev (deg) totslps <MP1 rms,m>  5=% 1jm 15=%  2|m
85-90 212 0 0.082083 ||
80-85 399 0 0.079489 ||
75-80 818 0 0.080515 ||
70-75 1136 0 0.085969 ||
65-70 1449 0 0.089687 ||
60-65 1378 0 0.102861 ||
55-60 1482 0 0.110799 ||
50-55 1351 0 0.128922 |||
45-50 1716 0 0.143374 |||
40-45 1768 0 0.160251 |||
35-40 1683 0 0.181673 ||||
30-35 1729 0 0.196265 ||||
25-30 2386 0 0.225927 |||||
20-25 2103 0 0.270579 |||l
15-20 2268 12 0.340921 #|||I|
10-15 1910 8 0.437373 ||l
5-10 5 0 0.281038 |||/||
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2 rx
SV obs>10 #del <elev>MP2 rms[m] <25 <25 <25 >25 >25 >25
G31 916 0 28550240072 0 2 2 0 0 O

G02 914 0 27220247118 0 2 2 0 0 O



G05
G30
G12
G21
G25
G29
G18
G06
G22
G16
G03
G15
G19
G14
G11
G32
GO1
G20
G28
G23
G17
G13
G04
G07
G10
G08
G26

G27

841
726
830
756
783
809
805
729
655
839
668
692
647
904
696
828
705
810
633
776
908
804
903
674
654
759
676

790

31.26 0.331588
37.69 0.296515
44.22 0.167570
49.23 0.262754
46.46 0.188376
45.56 0.249467
33.41 0.472600
4942 0.241254
48.31 0.304136
33.19 0.277627
48.45 0.207151
39.53 0.217267
46.61 0.200847
28.74 0.247852
49.06 0.180281
45.45 0.213748
49.25 0.190853
45.95 0.194760
46.95 0.186786
47.22 0.182551
28.18 0.291054
44.79 0.202473
27.83 0.251572
49.76 0.189342
48.50 0.207446
47.30 0.198274
49.22 0.199023

47.53 0.178829



G09

RO7*
RO8*
R13*
R14*
R22*
R23*
R24*
RO1*
RO2*
R17*
RO3*
R18*
R11*
R12*
R19*
R04*
R20*
RO5*
R15*
R16*
RO6*
R09*
R10*

R21*

710
996
1021
941
921
930
958
862
898
731
754
755
824
804
898
803
672
683
576
689
722
753
754
674

610

0 47.78 0.177026

6

0 0.00 0.000000

1

1

0
6

0.00 0.000000

0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000
0.00 0.000000

0.00 0.000000

* = SV with no NAV info

mean MP2 rms

: 0.129701 m

1
0
0
0
0

2
2
2

2



total mean elevation : 41.64 degrees
#MP2 obs>10  : 43000
#qcMP2 slips<25 : 22
#RvrL1slips<25: 100
#RvrL2slips<25 : 102
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) totslps <MP2 rms,m>  5=% 1jm  15=%
85-90 212 0 0.103242 ||
80-85 399 0 0.118399 ||
75-80 818 0 0.112037 ||
70-75 1136 0 0.104803 ||
65-70 1449 0 0.130170 |||
60-65 1378 0 0.149737 |||
55-60 1482 0 0.129637 |||
50-55 1351 0 0.148802 |||
45-50 1716 0 0.155031 |||
40-45 1768 0 0174731 |||
35-40 1683 0 0.187019 ||||
30-35 1729 0 0.204360 |||
25-30 2386 0 0.226428 |||
20-25 2103 0 0.278201 |||/l
15-20 2268 13 0.338724 #||||||
10-15 1910 9 0.496850 |||[[III]I
5-10 5 0 0.143261 |||

0-5 0 0 0.000000

2|m



<0

0 0 0.000000

SIN L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 05

85-90 212 0.724  &.759 ###(IIIINNINNIMIMIIIII

80-85 399 0.544 8.867 ##[lIIINININITHIIT

75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15- 20
10-15
5-10
0-5

<0

818 0.380  8.940 ##[[IIIIINTHTHTHIHI

1136
1450
1379
1484
1352
1716
1768
1685
1729
2386
2103
2280

1943

0.297
0.262
0.252
0.249
0.270
0.282
0.448
0.523
0.407
0.207
0.429
0.808

0.871

8.974 #|[INHHHrm
8.981 AN
8.988 #[[IIINHHHHrm
8.987 # [N
8.980 # [N
8.961 AN
8.800 I
8.361 ##| NN
8.145 NI
7993 #|[NITHHrm

7.805 ##| I
7.336 A I

7012 AN

6 2.875 5.667 #HHH|[]]]1]1]

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 0|5

85-90 212 0.741

8.292 AN

80-85 399 0.539 825 ## NN

110

1l0



75-80 818 0.422 8100 ##AINNIMNIMIHIHHII

70-75
65-70
60 - 65
55 - 60
50 - 55
45-50
40 - 45
35-40
30-35
25-30
20-25
15-20
10-15
5-10
0-5

<0

1136
1450
1379
1484
1352
1716
1768
1685
1729
2386
2103
2271

1930

0.327
0.280
0.406
0.467
0.533
0.495
0.538
0.531
0.619
0.641
0.708
0.952

0.896

8.046 #[[INIHTHHrm
7959 #[NTHTHrmi
7854 ## [N
7764 ## I
7399 ## I
7.264 ## I
6.937 ##A I
6.512# [N
6. 139 ## I
S.997 NN
5.304 ###IIIINTINHTIE
5.087 s

4.528 AN

6 2.098 4.000 #HHH)|]]]]]

0 0.000 0.000

0 0.000 0.000



kkkkkkkkkkkkkkkkkkkkk

QC of RINEX file(s) : klok1270.120

input RnxNAV file(s) : klok1270.12n

4-character ID : KLOK
Receiver type : LEICA GRX1200PRO (# = 463363) (fw = 4.03/2.122)

Antenna type : LEIAT504 (# = 103396)

Time of start of window : 2012 May 6 00:00:00.000

Time of end of window : 2012 May 6 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4564754.2487 1845643.1074 4040952.8888 (m)
antenna WGS 84 (geo) : N 39 deg 33'53.10" E 22 deg 00' 52.93"
antenna WGS 84 (geo) : 39.564751deg 22.014702 deg

WGS 84 height : 164.3799 m

|gc - header| position : 37.5976 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 24

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 31114

Possible obs > 10.0 deg: 24734



Complete obs > 10.0 deg: 21576

Deleted obs > 10.0deg: 25

Masked obs < 10.0 deg: 3133
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.204603 m
Moving average MP2  :0.240792 m
Points in MP moving avg : 50
Mean S1 S2 :7.90 (sd=1.14 n=21601) 6.67 (sd=1.65 n=21576)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11809 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 69) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 28
|OD or MP slips < 10.0*; 0
|IOD or MP slips > 10.0: 35

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 12 5 600:0012 5 623:5924.00 30 24734 21576 87 0.20 0.24 616

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2012 May 6 00:00:00.000
Observations end :2012 May 6 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
GO01 8494157 7324742 608 607 608 607 O 607 608 O
G02 11842240 9322712 599 581 599 581 0 581 599 0
G03 9773353 6934597 591 590 591 590 0 590 591 0
G04 11712257 92027.38 832 830 832 830 0O 830 832 0
G05 11472423 88729.87 801 801 801 801 O 801 801 0
G06 86641.98 74947.78 631 630 631 630 0 630 631 O
G07 95736.58 7244743 724 724 724 724 0 724 724 0O
G08 89541.01 78046.31 779 779 779 779 0 779 779 O
G09 84840.88 73046.69 610 610 610 610 0 610 610 O
G10 1004 32.39 6854579 584 584 584 584 0 584 584 O
G11 83940.81 72046.74 609 609 609 609 0 609 609 O
G12 93639.85 8274444 792 791 792 791 0 791 792 O
G13 92139.85 81044.62 807 807 807 807 0 807 807 O
G14 11772355 9242867 543 543 543 543 0 543 543 0
G15 11132652 8063463 714 714 714 714 0 714 714 0
G16 11442567 88631.68 802 802 802 802 O 802 802 0
G17 11732325 9272810 540 540 540 540 0O 540 540 O
G18 11392576 83933.13 636 636 636 636 0 636 636 0
G19 106829.75 67544.06 572 572 572 572 0 572 572 0
G20 9244090 8134580 717 717 717 717 0 717 717 O
G21 8994248 7844798 782 782 782 782 0 782 782 0
G22 9933379 7124592 712 712 712 712 0 712 712 O
G23 9044132 7914651 791 791 791 791 0 791 791 O
G25 90640.83 7924599 661 661 661 661 0 661 661 O

G26 93036.58 7044736 596 596 596 596 0 596 596 0



G27 9164177 80446.89 669 669 669 669 0 669 669
G28 107830.47 6854502 684 684 684 684 0 684 684
G29 9344029 8154547 814 814 814 814 0 814 814
G30 110926.46 82433.84 738 737 738 737 0 737 738
G31 11742343 9342817 850 850 850 850 O 850 850

G32 93940.75 8304545 813 813 813 813 0 813 813

Obs below mask ( 10.00 deg) : 28
Obs above mask w/noL1 : 0
Obs above maskw/nolL2 : 25
Obs above maskw/noP1|CA : 0
Obs above mask w/no P2 |L2C: 25
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 21629
Obs deleted (any reason) : 53

Obs complete . 21576

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 196 0 0.000000
80-85 339 0 0.000000
75-80 943 0 0.000000

70-75 1218 0 0.000000

0
0
0
0
0
0



65-70 1308 0 0.000000
60-65 1375 0 0.000000
55-60 1424 0 0.000000
50-55 1363 0 0.000000
45-50 1689 0 0.000000
40-45 1809 0 0.000000
35-40 1646 0 0.000000
30-35 1722 0 0.000000
25-30 1637 4 0.000000
20-25 1458 0 0.000000
15-20 1631 5 0.000000
10-15 1789 19 0.000000 ==
5-10 26 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms[m] <25 <25 <25 >25 >25 >25
GO1 608 1 53330221840 4 6 6 0 1 1
G02 599 18 30.63 0333907 3 5 5 5 8 7
G03 591 1 5070 0.118463 0 0 O 0 2 1
G04 832 2 28420229319 2 3 3 0 1 1
G05 801 0 31210211936 0 1 1 0 1 1
G06 631 1 53130169173 0 0 O 0 1 1
GO7 724 0 47430148868 0 0 O 0 0 O
G08 779 0 4646 0151133 1 2 2 0 0 O

G09 610 O 5216 0.154011 0 0 O 0O 1 1



G10 584 0 50.53 0.178393
G11 609 0 51.79 0.134635
G12 792 1 45.95 0.166179
G13 807 0 44.85 0.154877
G14 543 0 33.84 0.217465
G15 714 0 36.89 0.327773
G16 802 0 33.20 0.298281
G17 540 0 32.91 0.217955
G18 636 0 39.62 0.297324
G19 572 0 48.76 0.134606
G20 717 0 49.59 0.151050
G21 782 0 48.14 0.218958
G22 712 0 45.96 0.176666
G23 791 0 46.61 0.172292
G25 661 0 51.21 0.140054
G26 596 0 52.57 0.152250
G27 669 0 52.33 0.141995
G28 684 0 45.07 0.246466
G29 814 0 45.61 0.176093
G30 738 1 35.76 0.318081
G31 850 0 29.26 0.199948

G32 813 0 46.25 0.339302

mean MP1 rms : 0.204601 m
total mean elevation : 43.57 degrees
#MP1 obs>10  : 21576
#9cMP1 slips<25 : 29

#RvrL1slips<25 : 57



#RvrL2slips<25 : 57
#qcMP1 slips>25: 6
#RvrL1slips>25: 29

#RvrL2slips>25 . 27

elev (deg) tot slps <MP1 rms, m> 5% 1m  15=%
85-90 196 0 0.078665 ||
80-85 339 0 0.090521 ||
75-80 943 0 0.088348 ||
70-75 1218 0 0.091204 ||
65-70 1308 0 0.092752 ||
60-65 1375 0 0.094042 ||
55-60 1424 0 0.099523 ||
50-55 1363 0 0.111488 ||
45-50 1689 0 0.113107 ||
40-45 1809 0 0.133079 |||
35-40 1646 0 0.146667 |||
30-35 1722 1 0.154488 |||
25-30 1637 5 0.232239 |||||
20-25 1458 0 0.233575 |||||
15-20 1631 7 0.374183 |||||l|
10-15 1789 22 0.473762 ##||||
5-10 26 0 0.572854 ||[|IIII
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

slips L1rx L2rx slips L1rx L2 rx

2|m



SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
GO1 608 1 53330255405 3 6 6 0 1 1
G02 599 18 3063 0599543 3 5 5 5 8 7
G03 591 1 5070 0140728 0 0 0 O 2 1
G04 832 2 28420344239 2 3 3 0 1 1
GO5 801 0 31210245559 0 1 1 0 1 1
G06 631 1 5313015706 0 0O O O 1 1
G07 724 0 47430155091 0 0 O O 0 O
G08 779 0 4646 0133765 1 2 2 0 0 O
G09 610 0 52160183621 0 0 O O 1 1
G10 584 0 5053 0290354 1 2 2 0 2 2
G11 609 0 51790137923 0 0 O O 1 1
G12 792 1 45950147647 0 2 2 0 0 O
G13 807 0 44850149866 0 2 2 0 0 O
G14 543 0 33840197297 0 1 1 0 0 O
G15 714 0 3689 0461111 1 2 2 0 1 1
G16 802 0 33200397%6 3 5 5 0 1 1
G17 540 0 32910191971 0 1 1 0 0 O
G18 636 0 3962 0408718 0 1 1 0 0 O
G19 572 0 48760128974 0 0 O O 1 1
G20 717 0 4959 0164581 0 0 O O 1 1
G21 782 0 48140239109 9 11 11 0 0 O
G22 712 0 45960274999 0 0 0 O 0 O
G23 791 0 4661 0129%5 0 1 1 0 0 O
G25 661 0 51210160365 0 0 0 0 2 2
G26 596 0 5257 0151048 0 0 O O 1 1
G27 669 0 5233 0.162528 1 1 1 0 1 1

G28 684 0 4507 0168672 1 1 1 0 0 O



G29 814 0 45610145932 0 1 1 0 0 O
G30 738 1 35760601955 2 3 3 0 1 1
G31 850 0 2926017809 0 2 2 0 2 2

G32 813 0 46250341611 2 4 4 0 0 O

mean MP2 rms : 0.240799 m
total mean elevation : 43.57 degrees
#MP2 obs>10 : 21576
#qcMP2 slips<25 : 29
#RvrL1slips<25: 57
#RvrL2slips<25 : 57
#qcMP2 slips>25: 5
#RvrL1slips>25: 29

#RvrL2slips>25 . 27

elev (deg) totslps <MP2 rms,m>  5=% 1m 15=%  2|m
85-90 196 0 0.086261 ||
80-85 339 0 0.092662 ||
75-80 943 0 0.092186 ||
70-75 1218 0 0.087491 ||
65-70 1308 0 0.093833 ||
60-65 1375 0 0.100767 ||
55-60 1424 0 0.097098 ||
50-55 1363 0 0.112413 ||
45-50 1689 0 0.109594 ||
40-45 1809 0 0.117122 ||
35-40 1646 0 0.141763 |||

30-35 1722 1 0.290395 ||||||



25-30
20-25
15-20
10-15
5-10
0-5

<0

1637

1458

1631

1789

4 0.458056 |||/l

0 0.225350 |||||

7 0.372532 ||||If

22 0.631766 ##||]||//!|

26 0 0.473696 |||/l

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85- 90
80- 85
75- 80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40- 45
35- 40
30-35
25- 30
20-25
15-20
10-15
5-10

0-5

196 0.748  8.745 AN

339 0.659  8.670 ##AIIIIINNIIHHIHIT

943 0.414 8.894 ||l

1218
1309
1375
1427
1364
1689
1810
1647
1726
1669
1458
1633

1798

0.380
0.320
0.301
0.313
0.485
0.498
0.346
0.213
0.628
0.917
0.448
0.563

0.572

8.906 [N
8.950 AN
8.960 #{ [/
8.950 AN
8.761 ## [N
8.288 ##[[ Il

8.088 #[[[I/

7.999 #[IIN Ny
7787 AN

782 AT
6.861 ##|[IIINHTH
6.269 ## I[N
S.761 ## [N

28 1.188  5.321 st

0 0.000 0.000

1l0



<0

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05

85-90

196 0.778  8.622##A(IIIIINNITHTIIL

80-85 339 0.652  8.696 Il

75- 80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

943 0.564  8.406 ##[[[III 1NN

1218
1309
1375
1427
1364
1689
1810
1647
1724
1647
1458
1632

1798

0.553
0.516
0.417
0.243
0.453
0.533
0.573
0.625
0.863
0.943
0.702
0.695

0.805

8.444 [N
8.302 ## I
8142 ## NN

8.003 #[[[NIHHHmrmm
7793 ## I

7422 ## I
7.067 ## I
6.673 #A|IININMH
6.007 NN
5.210 ##HAIIIININTIIE
4.848 #H#(IIINNTTIN
4433 AN

4.049 # NN

5-10 28 0.957 3.786 #HH|1/111I]

0-5

<0

0 0.000 0.000

0 0.000 0.000

110
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QC of RINEX file(s) : lemn1270.120

input RnxNAV file(s) : lemn1270.12n

4-character ID :LEMN
Receiver type : LEICA GRX1200GGPRO (# = 351610) (fw = 5.00/3.013)

Antenna type : LEIAX1202GG

Time of start of window : 2012 May 6 00:00:00.000

Time of end of window : 2012 May 6 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4434471.0839 2084893.7193 4069322.2055 (m)
antenna WGS 84 (geo) : N 39 deg 53' 50.06" E 25 deg 10' 51.06"
antenna WGS 84 (geo) : 39.897238 deg 25.180851 deg

WGS 84 height : 130.6673 m

|gc - header| position : 34.1548 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 24

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 26 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 31263

Possible obs > 10.0 deg: 24753



Complete obs > 10.0 deg: 24715

Deletedobs > 10.0deg: 0

Masked obs < 10.0 deg: 836
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.184289 m
Moving average MP2  :0.267895 m
Points in MP moving avg : 50
Mean S1 S2 : 8.10 (sd=0.89 n=24715) 6.15 (sd=1.33 n=24715)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11809 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
othermsec mp events :0(:2) {expect~= 1:50}
|OD signifying a slip : >400.0 cm/minute
IOD slips< 10.0deg* : 0
IOD slips> 10.0deg : 0
|OD or MP slips < 10.0*; 0
|IOD or MP slips > 10.0: 1

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 12 5 600:0012 5 623:5924.00 30 24753 24715100 0.18 0.27 24715

Processing parameters are:



Receiver tracking capability ~ : 26 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1 : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2012 May 6 00:00:00.000
Observations end :2012 May 6 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
GO1 94836.37 7164719 716 716 716 716 0 716 716 0
G02 11792272 9242762 923 923 923 923 0 923 923 O
G03 101531.45 68045.05 679 679 679 679 0 679 679 O
G04 11732241 92527.08 923 923 923 923 0 923 923 O
G05 115723.72 90229.02 900 900 900 900 0O 900 900 O
G06 90539.04 7344734 733 733 733 733 0 733 733 O
G07 8704090 7364756 736 736 736 736 0 736 736 O
G08 90340.83 7904595 790 790 790 790 0 790 790 O
G09 87739.07 7154710 715 715 715 715 0 715 715 0
G10 103330.72 6724484 671 671 671 671 0 671 671 O
G11 82440.16 70646.04 705 705 705 705 0O 705 705 O
G12 93339.99 8244462 824 824 824 824 0 824 824 O
G13 92339.83 8134453 813 813 813 813 0 813 813 0
G14 116924.00 9162929 914 914 914 914 0 914 914 0
G15 11292565 8443259 841 841 841 841 0 841 841 0
G16 11522513 90330.66 901 901 901 901 0 901 901 O
G17 11662366 9182872 916 916 916 916 0 916 916 0
G18 112326.74 7993544 796 796 796 796 0 796 796 O
G19 10882854 7144052 704 704 704 704 O 704 704 O
G20 9174111 8044618 804 804 804 804 0 804 804 O
G21 9084261 79547.95 795 795 795 795 0 795 795 O
G22 9503627 T2446.67 724 724 724 724 0 724 724 0
G23 9114118 7994626 799 799 799 799 0 799 799 O
G25 8954110 7794648 779 779 779 779 0 779 779 O

G26 9743437 6904716 689 689 689 689 0 689 689 O



G27 9044199 7904733 789 789 789 789 0 789 789 0
G28 106231.70 6994587 699 699 699 699 0 699 699 O
G29 9374028 8194537 819 819 819 819 0 819 819 0
G30 11232568 8533220 850 850 850 850 O 850 850 O
G31 11762329 9392792 937 937 937 937 0 937 937 0
G32 93940.85 8314551 831 831 831 831 0 831 831 0

G24 9144131 7984658 0 0 0 0 O 0 O

Obs below mask ( 10.00 deg) : 40
Obs above maskw/nolL1 : 0
Obs above maskw/nolL2 : 0
Obs above maskw/noP1|CA : 0
Obs above maskw/noP2|L2C: 0
Obs above mask w/low L1S/N : 0

Obs above mask w/low L2S/N : 0

Obs reported w/ code | phase : 24755
Obs deleted (any reason) : 40

Obs complete . 24715

No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms

Rate of Rx clock drift : 0.000000 ms/hr

elev (deg) tot slps <ION rms, m> 5% 1m 15=%  2|m
85-90 160 0 0.000000
80-85 420 0 0.000000

75-80 891 0 0.000000



70-75 1088 0 0.000000
65-70 1336 0 0.000000
60-65 1396 0 0.000000
55-60 1343 0 0.000000
50-55 1576 0 0.000000
45-50 1594 0 0.000000
40-45 1768 0 0.000000
35-40 1651 0 0.000000
30-35 1893 0 0.000000
25-30 2075 0 0.000000
20-25 2439 0 0.000000
15-20 2473 0 0.000000
10-15 2584 0 0.000000
5-10 37 0 0.000000
0-5 0 0 0.000000

<0 0 0 0.000000

MP1 RMS summary (per SV):
slips L1rx L2rx slips L1rx L2 rx

SV obs>10 #del <elev> MP1 rms [m] <25 <25 <25 >25 >25 >25
GO1 716 0 47310172425 0 1 1 0 0 O

G02 923 0 27.72026%10 0 1 1 0 0 O

G03 679 0 451501590 0 1 1 0 0 O

G04 923 0 27200193868 0 2 2 0 0 O

GO5 900 0 29150.155285 0 2 2 0 O O

G06 733 0 47430193232 0 1 1 0 0 O

GO7 736 0 475601232199 0 0 O 0 0 O

G08 790 0 46050142871 0 1 1 0 0 O



G09 715 0 47.21 0.170021
G10 671 0 45.01 0.157418
G11 705 0 46.20 0.189269
G12 824 0 44.72 0.143227
G13 813 0 44.53 0.141915
G14 914 0 29.42 0.286806
G15 841 0 32.76 0.184571
G16 901 0 30.75 0.160570
G17 916 0 28.84 0.273867
G18 796 0 35.57 0.212313
G19 704 0 41.06 0.178976
G20 804 0 46.18 0.164781
G21 795 0 48.01 0.154497
G22 724 0 46.71 0.162262
G23 799 0 46.36 0.159898
G25 779 0 46.59 0.183376
G26 689 0 47.33 0.158348
G27 789 0 47.48 0.175690
G28 699 0 45.98 0.162152
G29 819 0 45.47 0.141097
G30 850 0 32.35 0.168517
G31 937 0 28.04 0.329979

G32 831 0 45.61 0.166253

mean MP1 rms : 0.184291 m
total mean elevation : 40.32 degrees
#MP1 obs>10  : 24715

#9cMP1 slips<25: 1



#RvrL1slips<25: 37
#RvrL2slips<25 . 37
#qcMP1 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP1 rms, m> 5% 1m 15=%
85-90 160 0 0.071691 |
80-85 420 0 0.071505 |
75-80 891 0 0.072389 |
70-75 1088 0 0.074812 |
65-70 1336 0 0.079174 ||
60-65 1396 0 0.086855 ||
55-60 1343 0 0.096855 ||
50-55 1576 0 0.110782 ||
45-50 1594 0 0.116136 ||
40-45 1768 0 0.133613 |||
35-40 1651 0 0.167271 |||
30-35 1893 0 0.176608 ||||
25-30 2075 0 0.222183 ||||
20-25 2439 0 0.240630 |||l
15-20 2473 0 0.251305 |||l]
10-15 2584 1 0.329080 |||||I|
5-10 37 0 0.271916 |||||
0-5 0 0 0.000000

<0 0 0 0.000000

MP2 RMS summary (per SV):

2|m



slips L1rx L2rx slips L1rx L2 rx
SV obs>10 #del <elev> MP2 rms[m] <25 <25 <25 >25 >25 >25
GO01 716 0 47310212150 0 1 1 0 0 O
G02 923 0 27720310911 0 1 1 0 0 O
G03 679 0 45150262872 0 1 1 0 0 O
G04 923 0 27200261350 0 2 2 0 0 O
G05 900 0 29150209837 0 2 2 0 0 O
G06 733 0 47430247282 0 1 1 0 0 O
G07 736 0 4756 0155596 0 0 O O O O
G08 790 0 46.050155372 0 1 1 0 0 O
G09 715 0 47210246555 0 1 1 0 O O
G10 671 0 45010219183 0 1 1 0 0 O
G11 705 0 4620020945 0 1 1 0 0 O
G12 824 0 44720207389 0 1 1 0 0 O
G13 813 0 44530178542 0 0 0 O 0 O
G14 914 0 29420372348 1 4 4 0 0 O
G15 841 0 3276 0382605 0 2 2 0 0 O
G16 91 0 30750301301 0 2 2 0 0 O
G17 916 0 2884 0331285 0 2 2 0 0 O
G18 796 0 3557 0500397 0 1 1 0 0 O
G19 704 0 4106 0404547 0 2 2 0 0 O
G20 804 0 4618 0282069 0 0O O O O O
G21 795 0 48010729982 0 0 O O O O
G22 724 0 46710237212 0 0 O O 0 O
G23 799 0 46.36 0150755 0 1 1 0 0 O
G25 779 0 4659 0215067 0 1 1 0 0 O
G26 689 0 47330222278 0 1 1 0 0 O

G27 789 0 47480266891 0 1 1 0 0 O



G28 699 0 45980167218 0 1 1 0 0 O
G29 819 0 4547 0161770 0 1 1 0 0 O
G30 850 0 3235021814 0 2 2 0 0 O
G31 937 0 28.04 0241215 0 2 2 0 0 O

G32 831 0 45610188061 O 1 1 0 0 O

mean MP2 rms : 0.267900 m
total mean elevation : 40.32 degrees
#MP2 obs>10  : 24715
#qcMP2 slips<25 : 1
#RvrL1slips<25: 37
#RvrL2slips<25 : 37
#qcMP2 slips>25: 0
#RvrL1slips>25: 0

#RvrL2slips>25: 0

elev (deg) tot slps <MP2 rms, m> 5% 1m 15=%  2|m
85-90 160 0 0.067851 |
80-85 420 0 0.086779 ||
75-80 891 0 0.089564 ||
70-75 1088 0 0.100794 ||
65-70 1336 0 0.096884 ||
60-65 1396 0 0.107816 ||
55-60 1343 0 0.113130 ||
50-55 1576 0 0.121652 ||
45-50 1594 0 0.139479 |||
40-45 1768 0 0.156683 |||

35-40 1651 0 0.189371 |||



30-35

1893

25-30 2075

20-25 2439

15-20 2473

10-15 2584

0 0.213293 ||||

0 0.289277 |||

0 0.288559 |||l|

0 0.357592 |||||If

1-0.664172 Il

5-10 37 0 0.514796 |[||I[[II

0-5

<0

0 0 0.000000

0 0 0.000000

S/N L1 summary (per elevation bin):

elev (deg) tot SN1sig mean 0|5

85-90
80 -85
75-80
70-75
65-70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30-35
25-30
20-25
15-20

10-15

160 0.793 8775 AN

420 0.549  8.848 ##|I[IIIINNUHTHHTHT

891 0.377  8.935 ##[[IIIIINMHTHm

1088
1337
1397
1344
1578
1594
1769
1651
1894
2075
2439
2475

2603

0.336
0.302
0.295
0.301
0.350
0.470
0.537
0.315
0.238
0.413
0.547
0.484

0.544

8.951 AN
8.961 # [N
8.963 #[[IINHHrm
8.961 #[[IINMHHrm
8.916 #[[ININNHHrmr
8.774 #AIIIINHHHm
8.452 #AIII NN
8.059 #[III M
7.986 #|III 1N
7.830 ## I
7521 ## I
7.025 #A [T
6.642 # I

5-10 40 1.148  6.375 NN

100



0-5

<0

0 0.000 0.000

0 0.000 0.000

SIN L2 summary (per elevation bin):

elev (deg) tot SN2 sig mean 05

85-90
80 - 85
75-80
70-75
65- 70
60 - 65
55 - 60
50 - 55
45 - 50
40 - 45
35-40
30- 35
25- 30
20-25
15- 20

10-15

160 0.645  7.931 AN

420 0.489 7.881 ##IIIIINNNMNINIIMHIHII

891 0.412 7.879 ##|IIIINNMINIIITHIHI

1088
1337
1397
1344
1578
1594
1769
1651
1894
2075
2439
2475

2603

0.479
0.517
0.537
0.515
0.423
0.479
0.528
0.589
0.614
0.623
0.690
0.666

0.730

7.768 #A NN
7.658 ## [N

7462 ## I
7315 #A TN
710 AT
6.839 # (I
6.490 #AIIIIINTNTH
6.234 #A I
S.815 ## NI
S.421 #A [N
S.A07 eI
4.668 A NN

A.274 I

5-10 40 1.105 3.900 #1111

0-5

<0

0 0.000 0.000

0 0.000 0.000

10
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QC of RINEX file(s) : noa11270.120

input RnxNAV file(s) : noa11270.12n

4-character ID : NOA1 (# = 12620M001)
Receiver type : LEICA GRX1200PRO (# = 462590) (fw = 7.53/2.125)

Antenna type (LEIAT504  LEIS (# = 103326)

Time of start of window : 2012 May 6 00:00:00.000

Time of end of window : 2012 May 6 23:59:30.000

Time line window length : 23.99 hour(s), ticked every 3.0 hour(s)
antenna WGS 84 (xyz) : 4599646.9474 2034859.1264 3909910.6159 (m)
antenna WGS 84 (geo) : N 38 deg 02'49.59" E 23 deg 51' 51.63"
antenna WGS 84 (geo) : 38.047109 deg 23.864341 deg

WGS 84 height : 563.8831 m

|gc - header| position : 37.1239 m

Observation interval : 30.0000 seconds

Total satellites w/ obs : 31

NAVSTAR GPS SVs w/o OBS : 24

NAVSTAR GPS SVs w/o NAV :

Rx tracking capability : 12 SVs

Poss. # of obs epochs : 2880

Epochs w/ observations : 2880

Epochs repeated ;0 (0.00%)

Possible obs > 0.0 deg: 31056

Possible obs > 10.0 deg: 24824



Complete obs > 10.0 deg: 24755

Deletedobs > 10.0deg: 0

Masked obs < 10.0 deg: 69
Obs w/ SV duplication : 0 (within non-repeated epochs)
Moving average MP1  :0.210478 m
Moving average MP2  :0.303081 m
Points in MP moving avg : 50
Mean S1 S2 : 7.92 (sd=1.08 n=24755) 6.55 (sd=1.66 n=24755)
No. of Rx clock offsets : 0
Total Rx clock drift : 0.000000 ms
Rate of Rx clock drift : 0.000 ms/hr
Avg time between resets : Inf minute(s)
Freq no. and timecode : 2 11809 ffffff
Report gap > than  : 10.00 minute(s)
epochs w/ msec clk slip : 0
other msec mp events : 0 (: 185) {expect ~= 1:50}
|OD signifying a slip : >400.0 cm/minute
|OD slips < 10.0deg* : 71
IOD slips> 10.0deg : 10
|OD or MP slips < 10.0*; 81
|OD or MP slips > 10.0: 12

* or unknown elevation

firstepoch lastepoch hrs dt #expt #have % mp1 mp2 o/slps

SUM 12 5 600:00 12 5 623:59 24.00 30 24824 24755100 0.21 0.30 2063

Processing parameters are:



Receiver tracking capability — : 12 SVs
Maximum ionospheric rate (L1)  : 400.00 cm/min
Report data gap greater than ~ : 10.00 min
Expected rms of MP1 multipath  : 50.00 cm
Expected rms of MP2 multipath  : 65.00 cm
Multipath slip sigma threshold  : 4.00 cm

% increase in MP rms for C/A | A/S : 100.00 %
Points in MP moving averages  : 50
Minimum signal to noise forL1  : 0

Minimum signal to noise for L2 : 0

Elevation mask (cutoff) : 10.00 degrees
Elevation comparison threshold  : 25.00 degrees
Orbit path spline fit sample time : 10 min

SVs w/ code data for position try : 5

Width of ASCIl summary plot 72

Data indicators on summary plot : yes

Do ionospheric observable ;yes

Do ionospheric derivative ;yes

Do high-pass ionosphere observable : no

Do multipath observables . yes

Do 1-ms receiver clock slips  :yes
Tolerance for 1-ms clock slips  : 1.00e-02 ms
Do receiver LLI slips . yes

Do plot file(s) :yes

Observations start : 2012 May 6 00:00:00.000
Observations end :2012 May 6 23:59:30.000

Observation interval : 30.0000 second(s)



SV #+hor <ele> #+mask <ele> #reprt #compl L1 L2 P1 P2 CA L2C
GO1 8484129 7294723 7