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Hepidnyn

Ye avutn TNV gpyacia avamtuyOnke Eva AOYIGHIKO Yoo TOV EAEyY0 Kot TN dlayeipion
TV niektpovik®v kapt®v GPS (Global Positioning System) tng ceipdg OEM4 g
etaipiog NovAtel. H kdpta OEM4 eivan évag déktng GPS, o omoiog evoopatdveTot
o€ £VOV DTTOAOYLOTH] KOl ETKOWVOVEL e aVTOV pEGm Bupdv gvpelag xpnong (oelplokn
00pa, USB). Xe cuvdvaoud pe po kepoio Kot Eva opoasovikd KoADSo AEITOVPYOLV
®¢ £V OAOKANpOUEVO GUGTN A TPOGIopIool Béong . 'Eva t€toto chot o vrdpyet
ot0 Epyaocmpio 'ewdaciog kot I'ewminpopopikng oto IMolvteyveio Kpnng, to
omoio dgv vmooTnPloTov Oomd KATOW0 AOYIGHIKO EMKOWVOVIOG Kol €AEYXOL Kol
EMOUEVMG LI PYE M AVAYKT] Y1 T ONpovpyia evOC TETO0V.

Agdopévng autng g EAAEWYNS AOYIGHIKOD Soyelptong kot €AEyyov NG KAPTOG
OEM4, avartoéope 10 Aoywopkd NORD (NovAtel OEM4 Receiver Daemon)
TPOKEWEVOL Vo €EACPOMOTEL 1] EMKOVOVIOL HE TOV VTOAOYLOTH] OAAG Kol 1
OTOHOKPLOUEVT dtoyeipion g Kaptag. To Aoyiopikd mov avamtvydnke amoteAel
amapoitnto gpyaieio yio v omota dwuyeipion tov yemdortukov otabpov GPS amod
TOV (PNOTN.

H Poown dvvatdémto mov moapéyetor pécm tov Aoyiopikov NORD, eivor va
amoONKEVEL OVA YPOVIKA SLOGTAUATO ETIAOYNG TOV XPNOTN, ap)EiD TapATHPNONG Kol
mhonynong GPS oe popeonoinon RINEX (Receiver Independent Exchange Format,
éxdoong 2.11). Me GAla Adyw, to Aoyopikd pog, o€ cvvovacud pe 1o RINEX
‘netappdlel’ ta TPp®TOYEVH d€dOUEVE TTOL AauBdvoviotl amd TNV Kepaio TOL JEKTN
OEM4, ®ote va glval avayvaoyia omd to ypnot.

Emniéov, o ypnotng dvvatol vo Tpomomomacet T Asttovpyieg g kaptag OEM4
avdAoya HE TIG AvAYKEG TOV, OTMG VO ETAVEKKIVIIGEL TNV KAPTA, VO EVEPYOTOMGEL N
va amevepyomomoetl Tig ogplakés/ USB BOpeg tov, 1 akdpo kot va aAAdEel Tig
pvOuiocelg g xepaiag.

EmnpocOeta, n epappoyn NORD mapakorovBel v evoriayn g MAEKTPIKNG
Katdotaong tov akpodéktn RTS (Request To Send) g oepuokng 0dpag
emkowvmviag g kKaptag OEM4 and vyniod og younid dvvapikd Kot avtiotpdéewc. H
evvalayn avtn ovpPaivel KAOe Eva 0eLTEPOLENTO, LUE ATOTEAEGLLO 1] EQAPLLOYT HOG VO

Aertovpyel ko g €va TEAEI0 ypovoueTpo. E@ocov amd ™ (o to AOYIoUIKO o€



ovvepyacio pe 1o Okt Aettovpyel ¢ ¥POVOUETPO Kol omd TNV GAAN eivor €161
avamTuyHEVO dote vo. cuvepydletar pe to Aoyiopkd NTPD (Network Time Server
Daemon) pmopel va mpoopéper oto owadiktvo €vav UTC (Coordinated Universal
Time) xpovo akpifelag e dSAoTNO TOL EVOG OEVTEPOAETTOV.

Mo v avartoén mg epappoyng NORD ypnoiponombnke 1 avTiKeevVosTpoens
yYAdooo mpoypapatiopod C++ oe mepidriov Debian Linux. v enelepyacio tov
dedopévav mov AauPdvel o O0éktng kol oty onuovpyio Tov apyeiov RINEX
ypnowonomdnke n PPAobNkn avorktod Kddka gpstk yio avédivon SopveopIK®OV

dedopévev GPS mov avanthybnke oto mavemiotpio tov Texas oto Austin tov HITA.



IIporoyog

Kof’ 6 An ) dugpketa g ekmdvnong avtg e SUTA®UATIKNG epyaciog HéEypL
™V OAOKANP®ONG ™G, €pYAlOUOVY G EMICTNUOVIKOG GUVEPYATNG GE EPEVVNTIKA
mpoypappoto  tov  Idpdupoatog  Teyvoroyiog wor ‘Epevvag, oto  Epyaotipilo
I'eoweuownc-Aopvpopikng Tniemokdnnong ko ApyoomepiBAAlovioc  Tov
Ivotitovtov Mecoyeiakmv Xrovdadv oto PéBupvo. YrnpEav opiopéva dtopa mov pe

vrooTPEay Kot pe Bondnoov Kot BEA® Vo EKPPACH TIG TPOGSMOTIKEG OV EVYAPIOTIES.

Evyapiotd tov emPrémovia kadnynm k. XtéhMo Meptika tov TToAvteyveiov
Kpnmg ywti pe evooOntonoince ota Bépata Aopvgopikod Eviomicpov kot pov

avéBeose auT TV SWTAMUATIKY EpYOcial.

Evyapioto tov k. Kirill Palamartchouk yio tqv moAbTiun Bonbeia tov ko T1g
YPNOLES GUUPOVAES TOV TAV® GTNV AVATTLEN TOV AOYIGUIKOV KoL TG 1O10UTEPOTNTES

TOV EMCTNUOVIKOV 0pyavev TG Aopuvpopikng I'ewdatsiog.

Evyapiotod toug kabnyntés k. Kovotavtivo Koiaitldkn kot k. Kovotavrtivo
Mmndia tov [ToAvteyveiov Kprtng yia ) cvppetoyr tovg oty emtpont| a&toAdynong

KOL TNV EMGTNUOVIKY a&lOAdYN 0T TNG EPYAGIOG LOV.

Evyapiotd tv kotvotnta Tou ovoryTon KMOKK GTOVS S1APOPOVS OIKTLOKOVS
tonovg  (gpstk.sourceforge.net, http://gpsd.berlios.de, en.wikipedia.org) 7y 11

TPOTAGELG KOL TIG EPWTNGELS TOVS TOV LUE GLVOSELAV GTNV AVATTLEN TOL AOYIGUIKOV.

Téhog, Ba Mbeha va exepdcw TIG evyoaplotieg pov otov AAEEAVOPO
IMavvakion, cuvadeipo oto ITE, yia 11g moAdTipeg Tapatnpnoelg Tov Kot v Mapia

TMovvovddkn yio T EIAOA0YIKT ETUEAELN TOV KEWWEVOD.
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L1
L2
P1
P2
C1

w

<

GPS
NORD

IF
ASCII
RTCA
RTCN
NMEA
CRC
CR

LF
EGNOS
WAAS
SBAS
DC
RTS

ININAKAX XYMBOAQN/ XYNTOMOI'PA®IQN

H npd ovuyvotnta ekmoumig Tmv dopueoptkdv onudtov 1575MHz
H debtepn ovyvot o eKTOUTNG TV d0PLPOPIKAOY onpdtev 1227MHz
Metpnioelg yevdo-amdoTaon S 6Tov Kadika P, atnv L1 cuyvotnra
Metpnoelg Yevudo-amdoTacng oTov Kaowa P, otnv L2 cuyvotnta
Metpnoelc yevdo-amdotaong otov Kadwo C/4, oty L1 cuyvotnrta.
O1 petpnoelg yevdoamdoTaoNG

H andotaon d0pu@opov-0£KTn e LETPNOELG OTN (PACT GE HETPOL

H andotaon dopu@dpov-dEKTn e LETPNOELS OTN PACT] GE KOKAOVG
To punkog xoparog (M= 0,1904m kor A2=0,2443m)

H taydmro to0 pmtog

Global Positioning System

NovAtel OEM4 Receiver Daemon

Radio Frequency

Intermediate Frequency

American Standard Code for Information Interchange

Radio Technical Commission for Aviation Services

Real Time Configuration Node

National Marine Electronics Association

cyclic redundancy check

Carriage Return

Linefeed

European Geostationary Navigation Overlay Service

Wide Area Augmentation System

satellite-based augmentation system

Direct Current

Request To Send



Kepdioro 1

Ewayoy
1.1 Xt0y0c ™s Epyaciog

O otdyoc avtig ¢ Aumhopotikng Epyoacioag eivar n avdmtuén evog Aoyiopikov
dwaxeipong ko eréyyov tov 6éktn GPS OEM4 g etaupiog NovAtel mov Bpioketan
ot0 Epyaompio ['ewdarciog kot I'ewminpopopikng oto [Moivteyveio Kpnmg. Tnv
EMKOVOVIOL e TO O6KTN HECH TG oeplakng Vvpog avarapfdvel 0 VTOAOYIGTNG
MARS mov Bpiokete kot avtd¢ oto gpyostiplo. O oKomdG oVTOL TOL GTAOLOV
(MARS - GPS OEM4) Oa etvor 1 mapoyn dedopévav tov GPS pe v vyniodtepn
axpifeto, aglomotio Kol AKEPALOTNTA.

Apyikd tOo AOYWOHIKO TOL EAEYXE TO OEKTN MTOV OVATTUYHEVO OTN YADOGCO
nmpoypoppoticpod python. H python, av kot puo mapo moAd onuo@iing yAdhooo
TPOYPOUUATIGHOD  pe  TOAAES  PiPilodnkeg kot  peydin evehéila  avimtuéng
EPAPUOYDV, OV KOTAPEPE VO AVCEL ONUAVTIIKA TPOPANUATO ETIKOWVOVIOS TOV
VTOAOYLOTN HE TO OEKTN O®G Kot TG KaTaypapns tov apyeiov RINEX.

H emdoyn mc yAdoooc mpoypappoaticpod C++, pe t Ponbewa g omoiog
avantoynke to NORD, o@eidete ot ypnotipomoinon ¢ Pipriodnkn avoiktov
Kook gpstk v avdivon dopvpopikmdv dedopévav GPS, mov avoantoybnke oto
[Movemoto tov Texas oto Austin tov HITA. H Biiobnkn gpstk eivor viomonpuévn
oe CH++ wxou omotelel éva a&lomoto gpyoieio vy v Kotaypoen apyeiov
mopatnpnong kot tAonynong GPS o poppomoinon RINEX.

To Xoywopkd NORD eréyyov tov oéktn GPS OEM4 ypnoyromotel apylteKTovik|
TOAOTAGY  emmédwv (n-tier) dwywpiloviag €161 Ta 6Tdd1 vAomoinong. To
AOYoHIKO omoteleite amd dVO UEPN, OVTO TOV OLOKOUIGTY| (Server) Kol G€ oVTO TOV
melatn (client). O server onuiovpyel v dlemagn petald TOL OEKTN KOU TOL
vroAoYloTn Kou o client ™ demar| HETAED TOV XPNGTN KoL TOV VTOAOYIGTY.

O1 Aettovpyieg mov voatnpilovrat amd to Aoyiopikd NORD givar ot Ttapaxdto:

o Awemagn ypnotn oto déktn (Web Interface — command line)

o Anovpyia RINEX apyeiov (gpstk - Observation — Navigation Data)



e Network Time Server pe  ypnon tov ntp
e BaOuovounon tov Aékn

1.2 Ileprypaoen s Epyaciag

H epyacia avt avaidel apykd ™ Aettovpyia tov dektadv GPS OEM4 g etaupiog
NovAtel kot v avéntuén Tov AOYICUIKO JlaXEIPIONG TOVG LLE TNV KMOIKN OVopasio
NORD (NovAtel Oem4 Receiver Daemon). Zto endpevo Kepdloo avortocoetor n
Bewpio YOpw amd v te)voroYia dopv@opikol evtomicpov kot vavourioiog GPS
(Global Positioning System), énmov PBacileton kot 1 Agttovpyio Twv dektdv OEM4.
10 1pito Kepdioo meptypdpetor  apyIteKTOVIKY KOl Ol SLVATOTNTES TOV OEKTMV
GPS OEM4 pe wiaitepn EUeaot 610 KOUUATL TV NAEKTPOVIK®V, TOV TEPIPEPELOKDV
KO TNG AEITOVPYIKOTNTAG. AVAOEIKVVETOL 1] AEIOTIOTION EVIOTICUOD KOl 01 OLVATOTNTES
TOPOUETPOTTOINGNG TOV GUGTHUATOG AVAAOYO LE TIG OMOLTNGELS TOV EQPUPLOYDY. XTO
tétapto  Kepdhowo avordetor m pébodoc avamtuéng tov NORD 1y 1
OmOTEAECUATIKY] ANYTM amobnkevorn oedopévav. Emiong eényelton avoAivtikd n
dvvatotra emkovaoviag tov NORD pe eEmteptkoie Kot amopaKpuoUEVOVS YPNOTES

KaBdg kot n eveMéio Tov TepPaiiovtog epyaciog.
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Kepdiaro 2

Hoykéopro Xvotnua Evromopov (GPS)

2.1 Ewsayoyn

To Iayxoopuo Zvotpo Evtomiopov (Global Positioning System/ GPS) avoantoydnke
and 10 Ymovpyeiov E6vikng Apvvag tov HITA kot 1€0nke og mAnpn Aettovpyia to
1994. Ovoudleton emiong kar NAVSTAR GPS ( NAVigation Satellite Timing And
Ranging ). Xpnowonoigiton gupéwg oy mlonynon, oto [ewypagpikd Xvotriuorto
[TAnpogopidv, 6TV ETICTNUOVIKY €PEVLVA KOl GE TOAAES AALEG dPACTNPLOTNTEG TTOV
EXYOLV EQUPLOYEG LE TOV TPOGIOPIGHO BEomg otV empavela g I'mg.

Ot petpnoetg tov GPS yivovtor o¢ €€Nc: 0 0éktng AapPavel SopLEOPIKA GTHOTO Kol
ATOK®OIKOTOIOVTAG T KaBopilel ™MV amdcTaom 00pupOpov — EKTN KaBMG Kol TV
ToyvnTa petaforng tmge. O akpiPng kabopiopds e amdGTACNG ETTVYYAVETAL LE TO
va vtoroyileTat omd 1o dEKTN 0 POVOG PETAOOGNG TOV CTLLATOG ATO TO SOPLPOPO GTO
déktn pe peydAn oaxpifero. Tehwkd, m omdotacn ovt) TPOKLMTEL ONO TOV
TOAMATAQGIOCUO TOV XPOVOL UETAOOGNG TOV CNUATOS LE TNV TAYLTNTO O1AO0GNG TOL
NAEKTPOUOYVITIKOV KOUATOG (TayOTNTO TOV pMTOC).

To GPS amote)eital and tpio tpunpata. To dopveopikd tunqua (space segment), To
o eEAEyyov (control segment) Kot To T xpnong (user segment).

To dopvpopikd Tunua (space segment) amotelovvToV apytkd amd 21 dopvPOPOLS Kol
TPELS OVOTANPOUATIKOVG, o€ €61 Tpoylakd emimedo Vyovg 20.000km mévew amd v
emeavelo, g I'ne. Kabe tpoylokd eminedo éxet khion 55° wg mpog tov 1omuepvo,
oynuatilel yovia 60° pe o erdUEVO TPOYOKS EMIMEdO 6TO EMINESO TOV IGTUEPIVOD
KOl TEPLEYEL TEGOEPLS dOPLPOPOVE KOTOVEUNUEVOLC OTO YDPo o€ Ywvieg 120°. O
TOPATAVE TPOYLUKOS GYEOACUOC TOPEYEL TANPN KAALYT (6 TOLAGYIGTOV d0PLPOPOL
opatol og éva tOmo OAN Vv Nuépa ). And to XenttéuPpro tov 2007 vrapyovv 31

dopvpopotl GPS cg Aettovpyia.
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To Tuqpa eréyyov amotedeiton amd mévie oTaBRoVS EAEYXOV KOl TOPOKOAOVONGNG
TOV 00PLPOPIKMOV CUATOV Kol Eva KOplo otafud edéyyov (Master Control Station)
mov Ppioketon oto Colorado Springs tov HITA. Ot cvvtetayuéveg tov otabucv
TapoKoAoVONoN g etvat YvooTég e ToAD peydn axpifeta kot £To1 Tpocdlopiloviat ot
TPOYLEG TWV SOPLPOPMV. XTN GLVEXELD Ol TANPOPOPIEG AVTEG GTEAVOVTOL GTOV KVPLO
otofud eAEyyov pHe oLVEREIL VO TPOPAETOVIOL Ol OOPLPOPIKES TPOYLES KO TOL

COAALOTO TOV SOPVPOPIKADV YPOVOUETPOV.

To tuqpo yprong mepthapPaver toug dékteg GPS mov @épovv mhoia, agpookdaon,
oyfuato Kot oAA0D ot omoiot AapuPdvovv, emeEepyalovior TO CNUATO KoL
KaTaypdeovv Tig petpnoels. O d€kng amoteleiton amd v kepaia, TOV KuPImG 0EKTN

KOl TOV DTOAOYLGT).

2.2 Apyn Aertovpyiag Tov GPS

>10 6éktn GPS yiveton 1 Aqym ko n avdivon tov AapPavopévonv 6NIaTog Kot LEGM
LLETPNCEMV AMOGTACEMV LETAED S0PLPOPWV-OEKTT, TPOGdopileTar 1 BEomn Tov déKT).
Eneion ouv déxtec GPS dwbétouv katd xavova ypovouerpo younAng m péong
axpifetog kot Oyl atopkd ypovopetpa (povPidiov 1 kaiciov) dTwg o1 SopLPOPOL TOL
OLUGTNUATOC, €KTOG TMV OTULOCPUIPIKMOV YPOVIKOV KOOLOTEPNCEMV E£YOVUE KOl TIG
YPOVIKEG KOOVGTEPNGELS TOV OPEIAOVTOL KUPIMS GTO YPOVOUETPO TOL JEKTY, OAAN Kol
JEVTEPELOVTIMG, TOL doPLPOPOL. ETc1, KaTd TOV TPOGIOPIGE BECNG £VOG dEKTT, OTIC
GyvooTec TOCOTNTEG EKTOC Ao TIG TPEIS cvvtetaypéveg Tov oéktn (X,Y,Z 1 ¢,Ah)
nmpootifetal kol €vag emmAféov dyvwotroc dT, mov aviumrpocwmedel TN YPOVIKN
KaBvoTEPNON TOV YPOVOUETPOL TOL JEKTN GE GYECT UE TO ¥pOVo avapopdg tov GPS.
O ypdvog avapopdac tov GPS éyxer évapén v Oh U.T.C. tg Sng lavovapiov tov
1980. H mpocdropilopevn 0éon (X,Y,Z) avapépetor oto Ilaykocpio Iewkevrpikd
Xvompua Avagopds 1984, yvootd wg WGS84. O petproelg tov GPS dwakpivovran
o€ 000 Pacikéc Katnyoples: oe UETPNOEIS Yevdoomootdoewv (pseudoranges) Kol e
perpnoeg eacewv (phase measurements). And avtéc T dVo akpPéotepes eivar ot
HETPNOELS PAce®V. YThpyovv yevikd 600 néBodotl mpocsdiopicpol Béong, n oTaTIKN)
KOl 1 KIWVNUOTIKY. XTO OTOTIKO TPOGOIoPIoHd 0 OEKTNG €ivol GTAGULOG Kot Ot

TOPATNPNOELS SLOPKOVV amtd Alyo AEMTE HEXPL LEPIKEG DPEC, EVED GTOV KIVIUATIKO O
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déktng Ppioketor oe kivnon AapPdvoviag cuvey®g 10 dopvEopkd onpo. O TPOTOC
nwpocdopiopov Béong pe GPS pmopet va eivar amdAvtog (absolute positioning), 1
oyxetkog (relative positioning). £tov amdAvTo evtomiopnd 1 Béon tov déxtn (X,Y,Z)
VIOAOYILETOL (OC TPOG TO YEMKEVIPIKO GUOTNUO AVOQOPES VD GTO GYETIKO 1 Béom
o0V O0éktn Kabopiletan o oyéon pe kdmolo dArho déktn (AX,AY,AZ). 10 GYeTIKO
EVIOTICUO OVTL TV TPOTOYEVAV TOPATNPNCEDV vl SuvaTO Vo XpNGLLomotnfovy ot
Aeyoueveg dtopopéc (Yevdoamootdoewy, OAcemv), cuvinbmg amAés, OuTAéG N Ko
TPmAEG  O0QPOPEG. XTIC €QPOPUOYEG HE  OMOUTNGELS UHEYAANg axpiPeiog, m.y.
ATOTVTMOCELS OE UEYOAES KMUAKES, YEMIOITIKA dikTVa KABE £id0oVg, YpnoiLoTotovvToL
Ol TEYVIKEC TOL GYETIKOD TPOGOoPIGHoD (dtopopikds eviomcpodg - differential

positioning).

2.3 Xfqpata Navourrolog

Ot dopvpdpotl Tov cvotuotog GPS ekméumovy nAekTpopoyvnTikd Kopato 6€ 30O
pépovoeg ovuyvotnteg (carrier frequencies), v L1 kot L2, mov mapdyovior and v

Bepelmon cvyvotta towv 10,23 MHz:

L1: 154 x 10,23 MHZ = 1575,42 MHz (,,=19,05 cm)
L2 : 120 x 10,23 MHZ = 1227,60 MHz (o= 24,45 cm)

H Sapopomon tov gepovodv cvyvotntov L1 ko L2 (ekmeundpevov onpdtov)
yivetow pe tov Aeyouevo kmdokoe PRN (Pseudo Random Noise Code), o omoiog
amoteleiton omd pia oelpd omd +1 kat -1 mov pordletl tvyaia. Xvykekpluéva vTdpyovy

dwféopot Tpelg kmdikes, ot P, C/A ko D.

a) O mpwtog kddwkag ovopdleton P — axpipng kddwkag — (Precision code). "Eyet
TayvLTNTO PETAPOANG TV Kodikwv (bits) ion pe v Bepelmon cvyvomro =10,23
MHz tov GPS, pnko¢ moApov = 30 m kot emovarapPdaveror kébe mepimov 267
nuépes. O kodkag P petadidetor téso pe v L1 660 kat pe v L2 cuyvomta. ‘Eva
TUNa Tov Kodwa P, dibpkelog 7 nuepmv, ivor arobnkevpévo otn wvinun tov kabe

dopvedpov Ko petadidetal omokAelotikd. To TuRuo ovtd EmOVEKKIVEITOL TO
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pecdvuyta tov Zappatov mpog Kvprokr Oh UT kdBe Boopdda. v mepintwon mov
&xovpe eokeppévn mapépupoon ota onpota tov GPS yu peimon g akpipeiog oty
Kataotaon «un-mopepPoAine» (Anti-Spoofing, AS: mpootocio evaviiov TAACTOV
onudtov — PAéne mopokdtew) o KOdkag P morlamloacidletor pe évav dyvmoto
KOOwa W Kol HETATPEMETOL G £VOL KPUTTOYPAPNUEVO KMOWKO Y, GTOV 0moio £Youv

npdSPacn Lovo eE0VGI000TNUEVOL YPT|OTEC.

B) O debdtepog kddikag ovopdletar kmdwag C/A (Coarse/acquisition code). Eivau
younAotepng akpifetag and tov P (10 popéc yauniotepn), £xel TaydTnTo LETAPOANG
tov kodikov f=1,023 MHz ko erovorapBdvetor kdbe 1 msec. Alopoppavetot Kot

KOTA cVVETELDL peTadidetal povo otn cvuyvotnta L1.

v) O 1pitoc kddwkog ovopdletoan kddwoag D (Data code) v kot pnqvopo vowsurioiog
(navigation message). AmoteAdeitol amd pia oepd omd bits Ko €yl cuyvotrta SOHZ
EVO TAPEYEL TANPOPOPIES Y10 TO ¥POVO EKTOUTNG TOV CNUATOS ATd TO dOPLPOPO OE
KaOe ypovikn otiyun, ywo T SoplDCELS OTIC ATLOGPAPIKES KAOVGTEPNGELS TMV
JOPLPOPIKAOV YPOVOUETPOV, Yo T GTOLXElD TPOYLAS TV dopLEOpwV K.A.T. To kdabe
VOUTIALOKO unvopa epiéyel TAnpoeopia peyébovg 1500 bits, cuvolikng dudpketag 30
sec, Kot puOuo peradoong 50 bps. To unvopa mepiéyel névte tunpota peyébovg 300
bits t0 kaBéva, odpkelag 5 sec 10 kabBéva Kataveunuéva oe tpia block. To kabe
Tunpa £xet 10 «Aé€eio» tv 30 bits and ta omola ta £t bits eivar onjpata eréyyov. Ot
dVo TpmTEG «AéEEIgy KABE TUNHOTOG TOL VOLTIAMOKOD unvAvpatog gtvol ot a) TLM
(Telemetry) mov mepiéyel oToLXElQ Y100 TO GLYYPOVIGUO LE TOV OTOI0 OLEVKOAVVETOL 1|
npoécPacn ota otoryeia g vavowiotog kot f) HOW (Hand Over Word) mov
neplEyeL oTotyela yuo Tov kmoka P ko ivar amapaitmto yio Tov dpeco eviomiopd tov
pépovg tov P kddwo mov AauPdver o oéktng. H doun twv tpuov block mov
TEPIAOUPAVOVTOL GTO GO VOLGITAOTOG TTEPIAALPEvoLV:

1. To block I mepthapPdvel 10 TPOTO TUAUO TOV VOVTIAMOKOD HUNVOUOTOS Kol TEPIEXEL
TANPOPOPIES Y10 TOV TPOTO TEPTYPUPTS TOV YPOVOLETPOL TOV BOPLPOPOV.

2. To block II mepthapPaver ta tuqpata 2 kot 3 Kot TEPIEXEL TIC TOPAUETPOVS TOV
YPNOLEVOVV Y10, TOV VITOAOYIGLO TWV TPOYUDY TV S0PLPOPMV.

3. To block III meprrauPaver o Tunuota 4 kot 5 ko mepi€yel otoyeio yo v
CUUTEPLPOPA TOL YPOVOUETPOL, TIG €PNUEPIdES OA®V TV  S0pPLPOP®V  TOL

ovotpatog GPS kot otoygia yio v ovoseapikr 010pbwon. To peyaidtepo tunpa
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TOV 0Qopa TANpoeopiec Yo eEovorodotnuévoug ypnotec. Kdébe Zdappato ta
pechvoyto 0ol o1 KMAKEG emavarapfavovior amd v oapyn. o kédbe dopvedpo
avtiotolyel emiong pio povadikn doun tov kodwko P. TIpémel va onueidcovpe €dm 0Tt
o okpng kmowkag P dev pumopel va ypnoyomomBel yio mTOMTIKOVG GKOTOVG GE
ovoveyn Paon. Amd v oapyn Aeuwtovpyiog tov 10 GPS ypnowomombnke vy
OTPOTIOTIKOVG OKOTOVG, UE OMOTEAEGUO, EAAYIOTEG NTAV Ol POPEC MOV O OKPPNG

KoOwKag P apnvotav oe elevBepn moAttiky ypnon.

Xapwv cuvtopiag oty cuvE e TG epyaciog opiloviot ot TapAUETPOL:
e PIl: Metpnoelg yeudo-onootdoemy 6tov Kadika P, otnv cuyvotnta L1.
e P2: Metpnoelg yeudo-anootdoemy 6tov Kadika P, otnv cuyvotnta L2.
o (I: Metpnoelg yevdo-amootdsemy otov Kodika C/4, oty cuyvotnrta L1.
o @I, ®2: Merpnoelg @hong amooTdace®mv 6T cuyvotnNteg LI kou L2 avtictoyya

o€ HOVAOEG UKOVC.

2.4 Axpiperwa Evromopov

H axpipela gviomopod evog onpeiov pe m ypnon evog oéxtn GPS e&aptdror and
QLGIKOVG TOPAYOVTEG, OTMOC 1) OKINOT) TOV SEKTMV OO EUTOSLN, 1] TPOTOGPALPIKT] KoL
1N 10VOGQaIPIKTY KOBVGTEPNOT), TOALATAEG OVOKAAGELS E0APOVG, 1 EMAEKTIKN 0160g0m
Kot 1 «amodkpuyn» Tov kodka P (anti-spoofing).

H egmiektikn d1d0gon Tov onparog otnpiletal o dvo pebodovg mapamoinong Tmv
TANPOPOPIOV TNG UETASOOUEVNG epnuepidag, otnv mpodtn HéBodo mpootifevran
CQAALOTO GTIC TOPAUETPOVS TOV YPOVOUETPOV TOL dOPLPOPOL, KAl GTN OEVTEPT] TOL
TPOCTIOEVTAL GPAALATA GTIC TAPALETPOVS TG TPOYLES TOL d0pLEOPOV. Me TOV TPOHTO
avtd, N apykn akpipela tov 15-40 m wov TPOKVHATEL OO YEVOOUTOGTAGELS LEGH TOL
kodka C/A, peidvetar og =100 m (,A) koar =150 m (h). H pébodog g emhektikng
dbeootnTog Yoo T peiwon g akpifelog anevepyonoionke v 1" Moiov 2002
omdte Ko M opykn okpifea mov mpoopépet 1o GPS otov mpocdiopiopd Béonc

BeAtidOnke.
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H pébodog Anti-Spoofing “amokpinter” tov kddwka P, morlamracidlovidg tov pe
KOmolo puoTkd kmotka W. Amotélecpo Tov Topamdved cuvovacuoL givor M
EUPAVION €VOG KPLPOL KOOWKO Y. XVVETDG 0 U €E0VGLOGOTNUEVOS YPNOTNG OEV
pumopet va €xel TpocPacn otov KOdika P pe amotedéopa e5QaAEVOVS VTTOAOYIGHLOVC.
H napapdppwon Adym tov Anti-Spoofing evepyonombnke otig 00:00 UTC otig 31

Iavovapiov 1994 and t1c otpatiwtikég vanpesiec Tov H.ILA. ko mapapéver péypt

O UEPQL.

2.5 Metpnoeis pe 1o GPS

To GPS petpber 1 amoctdoelg peta&d tv d0puedOpOV Kol TOL OEKTN TOL
TPOKVTTOVV amd TIC HETPNOELS TNG OWeopdg oto ypdvo 1 o1 (Acn Tov
EKTEUTOUEVOL KOl TOV AapPavopevou onuatog. Me avtdv tov tpdmo mapdyovrol ot
HeTpNoelg yevdoamootacemy (pseudoranges) otov kmowka (CI, Pl koar P2) kot ot
petpnoelg edong (@1, @2) tov eépoviog kopatos. Emumiéov kataypdeetor kot m
OAOKANPMOOT TOV UETPNCEMV TNG PACNG 0 O£00UEVO YPOVIKO StaoTNUO, 1 OAADG
uetpnoeig Doppler.

2.5.1 MeTp16€15 YEVO0UTOGTAGEMY GTOV KMOIKO,

Ymv Evotmra 2.2 avaeépOnke 0Tt 0 Tpocdlopiopds e amdotaonsg SopueOpov-O£KTN
yivetalr pe v oakpif] péETpnomn Tov ¥poOvov UETASOONG TOL GNUATOS Omd TOV
d0pLEOPO GTOV OEKTN. ALTO EMTLUYYXAVETOL HE TN GLOYETION TOV KOOIKO TOL
€10epYOLLEVOD GNUOTOC PE éva akPPEG OVTLYPAPO TOL KMOWKO OV TOPAYETOL GTO
déKtn. Eme1dn kot o1 300 HOpPEG TOV KMOKO OvVaPEPOVTOL GTO 110 YPOVIKO cVOTN LA
N XPOVIKY] KaBLGTEPNON TOL AMOLTEITAL Y100 TN LEYIOTN GLOYETION v Eval LETPO TOV
YPOVOL HETAOOONG. AV TOALATANGCLAGTEL O ¥POVOC aVTOHG UE TNV TOYOTNTO O1dd00Ng
T0V KOpOTOG (ToyuTnTo ToL ETOG) Kabopiletar 1M AmOSTACT SOPLPOPOL-OEKTY.
Emedn ta xpovOpeTpa Tov S0pueOpov Kol TOV OEKTN LIOKEWTAL 6€ GOAAUATO, T
HETPOVUEVT amOOTOOT KoAgital wevdoamdoroony (pseudorange). H  eficwon

TOPATNPNONG TNG WELOOUTOSTUONG LETAED SOPLPOPOV-OEKTY Elvat:
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P=p+dp+c(dt-dT)+d,, +d,,, +m,+¢&, (2.1)

0oV,
P: YELOOUTOOTOCT GE LOVASEG UNKOVS (M)
£ YEOUETPIKN omOGTOGT d0pLEOPOL — OEKTN (M)

dp: oedlpa oty andctaon e€otiog AavOasUEvav dopuEOPIKOV

epnuepid®V
c: TOYOTNTO TOV POTOS (M / sec)
dt:  o@OAPO TOV SOPLPOPLKOV YPOVOUETPOV (sec)

dT: o@dAua TOV XPOVOUETPOL TOV OEKTN (sec)

d, . oedlpo egoutiog g ovocepapag (m)

d,,,: o@dipa eEutiog g TpondSEUPOS (M)
m,:  o@aipo egoitiog TOAKLASIKOV 0vaKAGGE®Y (M)
g, Tuyxoio cedAipoto (m)

p

H yeopetpkn andctoon p petald sopu@opov-0éktn divetar omd m oyéon:

p=r-R =0, - X))+, -1z -2? (2

OTov,
r(x;,y;,z,;): dtbvocpo Béong Tov dopuEopov

R(X,Y,Z): s1évoopa Béong tov déKTn

2.5.2 MeTp1)o€ig YEvo0umTooTACEMY 6T Pdon

Atdpopot dékteg tov GPS petpodv ™ dweopd @dong HETOED TOV GNUATOG TOL
TOPAYETOL OO TOV OEKTT KOl TOV AAUPAVOUEVOL S0pLEOPIKOD GNLATOG. AVTO YiveTal
otav o kmowKag Exel e€arelpfel and to @épov koua. H eEiomon mapatipnong mg

YELOOATAGTACTG LETAED OPLPOPOV-OEKTN GTN HETPTON TNG PAoNG Etvat:
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O=-A¢g=p+dp+c(di—dT)+ AN -d,, +d,,, +m, +¢&, (2.3)

® : 1 oandotaon (m)

A 7o punkog kopoatog (A= 0,1904m kou A,=0,2443m)

¢ 0 oplBudc KHKA®V TOV GLATOG

N:  noPefardtnro KOKA®V (aképatog aptBpog KOKA®VY).

m,: 10 6QaAL0 eGouTiOG TV TOAVKAASIK®OV AVOKAGGE®V (M)
gy, TaTOYOi0 oQOApaTO (M)

O1 petpnoeig eaong etvat €va HETpo Tov apdpol TV KOKA®V TTov £(ovV TePAGEL Amd
™ oTyun mov o déktng «kAewwoey (locked) oto dopvpopikd onpo cuv KATO0
toyaio apBpd kokAwv. ‘Etol n eicmon (2.3) eivan mapopowa pe v (2.1) ektdg amd
Tov 6po N mov avtimpoownevel v afefardtnta koKAwv. O N glvar o dyvootog
aKEPOLOG aplBdc TV KUKA®V LETAED TOL S0PLEOPOV KoL TOVL OEKTN TN GTIYUN TOV O

J€KTNG KAEIdWOE TO GNLAL.

2.5.3 Metpnoeig Doppler

O 1pitog 1tpoémOg pé€tpnong eivoar m mapatnpnon Tov @awvopévov Doppler, o
VIOAOYIoUOG dNAON TG oTiypaiag HETABEoNS TG GLYVOTNTOS TOL ELGEPYOUEVOL
GPS onpatog. Avti 1 petdbeom opeiletal TNV Kivnom Tov d0pLEOPOL GE GYECT E
TOV O€KTN Ko gtvan £va PéTpo T HetaffoAng g neta&d tovg amodotaons. [Ipémet va
emonuaviel O6tL ot petpnoelg Doppler dev eivar S10POPETIKEG UETPNOELS OAAG
OAOKANPOUEVEG LETPNOELS PAOTG 0 dedOUEVO Ypovikd dtaotnpa. H oyetikn e&icmon
glvat g popong:

D=d(p)/dt+dldp-d,, +d,, +cldt—dT)+m,]/dt + ¢, (2.3)

trop
omov ,

D: o otypaiog puBuog petafoing g andotacng (m/ sec)

g,: ToTUYOio opdipata (m/ sec)
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2.6 Aékteg GPS

Ot dékteg T0v ovotfuatog GPS  Aaufdvovv ta onpota TV S0pLEOP®V Kol GTN
ouvéyela LoAoyilovv TV andoTac LETAED dOpLEOPOL — dEKTN €lTe pe T PETPMON
YELOOOTOOTAGEWS (YpNoN KMIOKA) eite pe ™ p€rpnorn g dagopds Gaong g
QEPOVGOG GLYVOTNTOSC UETOED O0PLEOPOV SEKTN, dNAaon avdioya pe ™ péBodo
LETPNONG TTOL B0l XPTGLLOTOUGOVLLE.

On d¢ékteg tov GPS amotelodvron amd ta e&ng pépn (Seeber, 1993):

e Tnv kepaio TOV LETATPENEL TO NAEKTPOUAYVNTIKO KOO TOV EKTEUTETAL OO
TOV 00pLPOPO GE MAEKTPIKO pedua mov pmopel va emefepyoaotel amd To
NAEKTPOVIKG GUGTILATO, TOV EKTT).

e Tn povada padocuyvotnTag TOV GLVOVALEL TO ELGEPYOUEVO CNUO KE €va
NUTOVIKO G|l TTOL ONUIOVPYEL O TOAAVIMTNG TOV OEKTN YO TNV LETOTPOTY|
™G GLYVOTNTOG TOV EIGEPYOUEVOV CNILOTOG OTN UIKPATEPT) duvOT.

o Tov pkpoeneiepyoosty yoo TV eneEepyacion TOL dOPVPOPIKOD GNUATOG KoL
TNV LOVAdO OTOKMOTKOTOINOMG TOV S0PVPOPIKOV UTVOLLOTOG,.

e Tov talovtwt mov ToPEyEL TO NUITOVIKO GTLLaL.

e Tn povdda mapoyng 1oyHog.

e To cvomnua Kataypoens TV GToL Eimv.

e To cVvomua epeaviong TV cToLyEi®V.

I'evikd vrdpyovv d0o kOpleg katnyopieg dektwv GPS. Ov yewdartikol (geodetic
receivers) Kol ot 0ékteg vovoimAoiag (navigation receivers). Ot ye®OaiTikol OEKTEG
napéyovv OAa ta £idn petpioewv tov GPS (®1, @2, C1, PI ko P2), givol oyetikd
axptPoi (15.000-20.000 doAdpro HITA) xor ypnoipomotodviot yio EQOPUOYES TOV
ATOLTOVV VYNAN aKpifeto eviomopol (LEAETN LIKPOUETAKIVICE®DY, LEAETY] CEIGUIKA
EVEPYDV TEPLOYDV, TPOCYEINMGCN OEPOCKAPDY, YEMOOUITIKES £QAPUOYEC). O dékteg
vavourroiag etvatl cvvnwg povig cvyvotrag (C1, P1, @1), elvar apketd Onvotepot
(500-5.000 dordpro HITA) ko mapéyovv yauniodtepn axpifeio. Xpnoomotohvton

KUPIOG GE EPUPLOYEC TAONYNONG CKOPOV KOl OXNUATOV, KAO®DS Kol 08 YEMOUTIKEG
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epappoyés pkpng kipaxkoag. Ov ocvyypovor oékteg GPS éyovv v dvvatomnta
EVTOMIGLOV aKOLA KoL GE Agrtovpyia anti-spoofing.

H cepd OEM4 xaptdv GPS ¢ NovAtel ypnowonoteital o yemdortikovg otadong
ocav avtd mov &dpedel oto Epyaoctipo Newdarciog kot NewmAnpopopikng oto
[Tolvteyveio Kpntmg kot mdve otov omoio avamtoydnke 1o Aoyispukd NORD.
Boaowd yopakmpiotikd g oeipdc OEM4 givor to pikpo péyebog g kdptag (10cm
x 10cm, ko Quyiler poOAC 56 ypoappapia), ot dvo celplakeg Bupec emkovmviog kot pio
USB , 10 24 xoavéio mopdrinAng moapokorovbnong dopvedpwv GPS kot dAla

TEYVIKA YOPOKTNPIOTIKE TTOVL ol TEPTYPOUPOVV OVOAVTIKA GTO ETOUEVO KEPAALO.
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Kepaiaro 3

Teyvika yopoxtnprotikd kaptav GPS NovAtel ¢ ceipac OEM4

3.1 Ewsayoyn

H ocepd OEM4 givar éva chvoro 1oyvpmdv, TOpaUeTpoTooiumy kaptdv GPS,
Kavov yio ) Aqyn kot tapatipnon LI C/4 kodwka, L1 xor L2 onpdtov ko L2 P
KOO (1 TOV KPLTLTOYPAPNUEVO KOO Y) €mg katl 12 dopupdpwv. Eivar ikavég va
AELTOVPYNOOVV GE TEPLOYES UE LYNAL NAEKTPOUOYVNTIKG OLVOLIKA KOl UE GUYVES
JKOTEG TV onuiTev. Alabfétovv eneEepyaotéc 32-bit Kot pio oepd SIUPOPETIKMV

Bupav €10000V-eEO600V (oelprakmv kot USB) .

Bottom

Zymua 3.1: OEM4-G2 GPSCard
Ta kOpua yapaxtnprotikd g oepdg OEM4 givon ta e€ng:
e 24 xovéio TopdAINAng TopakoAoVOnong dopveopmV

e ['piyopn emavaxKTnom TOL GNUATOS TOV SOPVPOPOV
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o [TAMpog avapadpuicio Aoyiopkd

o  XaunAn Katovalwoon EVEPYELNG

e 20Hz cvuyvotta petapopdg tpmtoyevav dedouévov (20Hz raw data output).
e [lopaxorohbnon onpdtwv otig cuyvotnteg L1/L.2

e Ymootmpin yio SBAS dopbioelg, 0Tmg avtéc mov dnpiovpyovvtal ond To

WAAS xor EGNOS cvotfupata

3.2 Kapteg GPS OEM4

[Ipdkettar  OLVGLOOTIKA  YlOL O MAEKTPOVIKN] TAOKETO HE  EVOMOUOTOUEVT
padtocvyvotta (RF). H Bacikr] cuototyio Asttovpyiag g amotedeiton amd po Tnyn
Tpoodoaiag, po kepaio GPS kot éva cvomuo Anyng 1 petddoong dedopévav. Ta
dvo Paockd povtéda eivar ot kapteg OEM4-G2 xou OEM4-G2L, mov ekto¢ omd
KAmO1Eg O10LPOPEG TOV ALPOopoVVY GTIS BHPEG EMKOVOVING , GTNV KATAVAA®GT EVEPYELNS
Kot 6to péyebog, stval mavopoldtuneg ¢ Tpog TV eneepyastikny Toug tkavotta. [V
avTO TO AOYO £EETALOVTOL KOl TOPOVGLALOVTOL MG U0 CEPA KAPTDV.

To kOpra otoyeia Tov kaptov GPS OEM4 sivou 10 tunua paodiocvyvoryras (RF) kai

TO TUNUO. WHPLOKOV KOKAWUATOV.

3.2.1 Tpqpa Padrocvyvorntac (RF)

O déktng AapPavel éva giktpapiopévo Kot evicyvuévo onua GPS oand v kepaia
nécw opoa&ovikov kKoaAwdiov. To zunua poaoiocvyvortnrog (RF) petoepalel to
ewoepydpevo ofua RF oe éva  IF (intermediate frequency) onuo to omoio
YPNOOTOIEITOL OO TO TUHUA YnPlokwV Kokloudtwv. Tlapéyxel eniong v 16y0 61O
LNA (Low Noise Amplifier) g evepyov kepaiag HEG® TOL OpoaEoviKoD KOAmSiov,
dwtnpovioag povopéva ta kKukiopdto DC (cvveyotg peduatog) kot RF. To tuiua
RF pmopel va amoppiyel éva vymAd eninedo g mbavng mapepPoine, m.y., MSAT
(Mobile telephony Satellite), Inmarsat, koyeloedés ™mAépmvo, kat sub-harmonic

onuoto TV.
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3.2.2 Tpfqpa yn@uuKOV KUKAORATOV

To ynowokd tuqua tov déktn AopPdver éva evioyvpuévo onuoa GPS 10 omoio to
ynoewonolel ko to emeepydleton katdAAnia yoo vo. Bpet poe Avon GPS (6éom,
TayvTNTO Kot xpovog). To ymowakd tunuo amotereiton amd Evav petatponéa A/D
(avaroywkd oe ynowkd), évav emefepyaotn 32bit, o pvApn, KukKAGpoTo
eneepyaciog ONUOTOC, TIG TMEPUPEPEINKEG GLOKEVEG, Ta Pondntikd otoyeio TOL
KUKAMUOTOG KO SIETETOL OO LU0 TOLPOUETPOTOMGIUT AOYIKT EAEYYOV.

To ynoelokd tupo eKTELEL TOLG OTAPAITNTOVS VITOAOYIGHOVS Y10 VO LETOTPEWYEL TO
avaroywd ofuata IF oe a&liomomoyo dedopéva v ) B€om ko Katdotoon tov
dopueopwv. Alayepileton emiong OAeg TIC Aettovpyieg 16600V — e£6d0v (serial ports,

USB) kafmg emiong kot tn Agttovpyio g Kepaiog.

3.2.3 Kepaieg GPS

O okondc g GPS kepaiag elvor vo HETATPOTOVV TOL NAEKTPOLOYVNTIKE KOULOTO TTOV
dwPipalovrar and toug GPS dopvedpovg oe onpata RF. Mo evepyn GPS kepaia
amorteitol yioo vor Aeltovpynost o 0éktng KotdAAnia. H nmiextpikn evépyesio mov
OmOLTEITOL YL TNV KOVOVIKT AELTOvpyio TNG KEPOUOG TOPEXETOL KAVOVIKA OTO TO
oékmn. Evtovtolg, edv ypnowomomBel évag Olopopetikdg TOMOG Kepaiag mTov
Tapovcstalel acLUPATOTNTO HE OLTH TNV TPOPOSOGia, TPEMEL vo. cuvoebel pe o
e€mTEPIKN TTNYN VEPYELOG, ONANOT €1TE HE KATOLN YEVVITPLO PEVUOTOG, €iTE pE Eva

dikTVO NAEKTPOSOTNOTG.
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Zyua 3.2: Asttovpykd dudypappo GPS dékt.
# Heptypagn # Heptypagn
1 2VoKeELOGIN 13 VCTCXO
2 GPS xapta 14 [TpoarpeTicn
Evépysio LNA
3 Tunuo RF 15 Evépysuan
4 Yneaxo Tpnpa 16 Kepato GPS  xot
LNA
5 ‘Eleyyog 17 RF ka1 Evépyera
6 RF-IF Tufpa 18 Enelepyaotg
Agdopévov Kol
INUATOC
7 Eneéepyoaotg 19 COM1
SAUATOC
8 Polot 20 COM2
9 22-Bit CPU 21 COM3
10 Yvomuo Ewcddov / | 22 Xpoviko Mua
EEHOov Eic660v
11 AGC 23 Xpovikd Mo
EEHSov
12 Polot 24 Enwowawvia USB

[Tivaxog 3.1: Yropvnuo Xymudrtog 3.2

24




3.3 Emkowvovia ypfotn pe 10 0£KTn

H emwowvovia pe 1o déktn Paciletor 6Ty amocToA) EVIOA®Y GTO JEKTN UEGH NG
oeplokng Bvpag amd po eEmtepikn ovokevn. Avt o pmopovoe va givon gite Eva
TepUaTIKO gite €vog ovuPatdg NAEKTPOVIKOS DTOAOYIGTIG TOV GUVOEETOL AUECH OTN

oelploKy Bvpa emKow®VIag TOV OEKTN YPNOUYOTOIMVTAG VO GEPLIKO KOAMOL0

RS232.

3.3.1 IIpoemiieypéveg pvBpioeig g osiprakng Ovpog

O 0éKkNG eMKOWVMOVEL HE TOV MAEKTPOVIKO VTOAOYIOTN 1 TO TEPUOTIKO UECH TNG
oeprakng Bvpag. a va ocvuPet avtd, n oeplakn OOHpa Tov dEKTN KoL TOL YEPLOTN
npénetl va. StopopewBodv katoAnimg. Ot oeprakés Obpeg COM1,COM2 kor COM3
TOV OEKTN £XOVV TIG AKOAOLOEG TpOEMIAEYUEVEG PLOUICELC:

e 9600 bps, no parity, 8 data bits, 1 stop bit, no handshaking, echo off
Mo mv aAloyn tov Tpoemdeypévov puBuicewy amatteitor va dobel 1 evioan COM

N omoia £xel T TopoKdT® cHvTadn:

COM [port] bps parity][databits[stopbits|handshake[echo[break]]]]]

H toyomta petapopdg dedopévov mov emdéyetar kabopiler 1o mdso ypryopa
dwpPipalovtiar ot mANpoeopiec amd To OéKTN oTOV VROAOYoT. H mpaypartikn
TOYOTNTO LETUPOPAS TOV OEOOUEVODV €EQPTATAL 0O TOV aPlOUO TOV d0PLPOP®V TOV

mopakoAovBel 0 0EKTNG, TOL GIATPO TOV YPNGUYLOTOLOVVTOL KOl TOV XPOVO OOPAVELHG

tov (idle time).

3.3.2 Emkoiwvovio pe aropaKpospuEvo TEPPRATIKO

M péBodog emkovmviog e To OEKTN givol HECH EVOG OTOLOKPVGLEVOD TEPLLATIKOV.

O oéknc GPS cuvdcetar pe oeplaxd karmdowo oty katdAinin RS232 denaer| pe to
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tepuatikd. o vo emkowvovioel pe 1o TEPUATIKO O OEKTNG, OmoLTEiTOL Vo
¥PNOoTomBohv UdGVo Ol aKPOSEKTEG ANYNG, EKTTOUMNG Kol YEIMONG TNG CEPLOKNG
00pag emkowvoviag RX(Receive), TX(Transmitt) ko GND(yeiwon) avtictorya To

Handshaking 6ev amouteital, av Kot pmopet mpoapetikd va ypnoiponomdei.

3.3.3 Emkoivovio pe nAeKTPOVIKO VTOLOYIOTY

"Evag nAekTpovikOG VTOAOYIGTNG GE GLVEPYAGIN e €vo AOYIGIKO, GOV OVTO TTOV
avantoydnke (NORD), pumopel va mpocBécet peyddn eveléio otn Ay, enelepyacia
Kat amodnkevon tov dedopévaov GPS. Ola ta dedopéva oTéAvoviat amd To OEKTN OF
mpwToYyeEVN popen (raw data) péowm tng oeiplakne 0Hpag emkovomviag Kot ol EVTOAEG

Aappdvovtal oe popen copPforocelpdv (strings).

I
1 o[,

Yymua 3.3: Emkowvovia pe tov Hiektpovikd Ymoloyiot
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# Heprypagn # Heprypagn

1 kapta GPS 9 Nuo  E&mtepkon
Tolavtot)

2 2VOKELAGTN 10 Evépyeuan

3 Kepaia GPS 11 Radio

4 onuo GPS 12 Koartaypapikd

5 onua COM1 13 E€otepukry  mmyn
DC

6 onua COM2 14 Xvokevn USB

7 onuo USB 15 E&mtepucog
Taloaviog

8 onua COM3 16 PC

[Tivaxog 3.2: Yropvnuo Xyfuatog 3.3

3.4 Eekwvavtog ) Aertovpyio Tov déktn GPS

To Moyiopkod tov déktn Bpioketon og pia pviun tomov ROM(read-only memory). O
déktng GPS eléyyet, katd ™ dadIKacGion POPTOONG TOL AOYIGHIKOD TOV, TN CWOTY
Aertovpyio T@V KUKA®UATOV TOL (OVOAOYIKOV - YNOUIK®OV ). X& TEPIMTMOON TOL
VILAPYEL KOTOW0 OQPOAUN gpeoviletar éva punvopo AGBoVS OTIC EMKEPOAIdES TV
unvopdteov tov déktn GPS. Otav o déktng GPS Eexwvdel yio mpd™) @opd dev
petadidetol Kopior TANpoQopios Yo TNV KATACTOGN TOL €KTOG amd TO OVOUO TNG
oeplokng 0Opag emkovoviag mov eival cLVOEdEUEVN He TNV €EMTEPIKT] GLOKELM
eréyyov (vmoAoylotg, tepuatikd). ‘Etot Ba dovpe otnv 006vn éva and to mopakdTm
punvopoo:

[COM1] Av givar cuvdedepévog o vtorloyiotic ot 6vpa COM1

[COM2] Av givarl ocuvoedepévog o vtoloytotig ot Bopa COM2

n
[COM3] Av givar cuvdedepévos o vtoroytotg ot Bvpa COM3

Oleg o1 eviodég pmopotv va e1cayBobv 610 TANKTPOAGYLO TOV TEPUOTIKOV O KOL VO
EKTEAECTOVV OO TO OEKTN, OPOV TIC TEPUOATICOVUE HE TO YOPUKTNPO OAAAYNG

ypoppng(<Enter>).

"Eva mopddstypo:
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[COM2] FIX POSITION 51.11635 -114.0383 1048.2 [Enter]
<OK

H emPePainon ektéleong g evioAng épyetal oty 006vn TOL TEPUATIKOV UE TNV
euepavion tov yopokmpov «<OK» oty mepintoon mov elval emruyng Kot tov

«<Invalid message ID» otnv mepintmon mov vrdpyel KATO0 GEAALLA.

3.5 Myvopata 6éktn GPS

O déxtg GPS yepileton OAa o ewcepyoOpevo Kot eEgpyOHeEVO OEOOUEVO GE TPELS
dpopeTikés popeéc pnvopdtov: Xe ovvietunuévo ASCII, ASCII kot dvadikd
(binary). Avto agnvel meplddpla ypnoiponoinong tov dextdv GPS g oeipdc OEM4
o€ MOAMEG epappoyéc. O 0éktng emmAéov vooTnPilel HOPPEG UNVOUAT®V TOV TUTOV
RTCA, RTCN,CMR ka1t NMEA.

Ortav gwodyeton pia evrodn ASCII mpoxepévov va (et éva pnvopa and to dEKT,
0 TOTOG UNVOUOTOG OV EMOTPEPETOL 6TV 006vn ToL VIoAoyloT KabopileTar amd
TOV KOTOANKTIKO YOPOKTNPO TOV OVOUOTOG TOL pnvopatos. To ‘A’ deiyvel 011 10
uvopa gtvor ASCII ko to ‘B’ dvaducd. 'EAreryn katainktucol yopaxtipo onpaivel

g To punvopa givor cuvtetunuevo ASCII.

O Ilivaxoag 3.3 meptypdeel 100G TOTOVE TOV TEOIOV TOL YPNOUOTOOVVTOL CTNV

neptypagn tov ASCII kot Svadik®dv unvopdtov.
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[Teprypaon

Char 1 O 10mog Char eivon évag axépatog apBudc 8bit pe gvpog Tipdv
and -128 péypr +127.

UChar 1 O tomog uchar givon évog axéparog ympic Tpoonuo 8-bit, pe evpog
Tip®v ord +0 péypt +255.

Short 2 Axéparog 16-bit pe evpog -32768 péxpr +32767.

Ushort 2 16-bit yopic Tpdonuo, pe evpoc amd +0 péypt +65535

Long 4 Axéparog 32-bit pe evpog amd -2147483648 uéypr +2147483647

Ulong 4 Onwc o mponyovuevog tomog Long aAAd diywg mpoonpo, pe
gvpog amd +0 uéyxpr +4294967295

Double 8 64-bits: 1 bit yia to Tpdonuo, 11 bits yia Tov exBétn ko 52 bits
Y10l TO OEKOOIKO UEPOC.

Float 4 32-bits: 1 bit yio 10 mpdéonuo, 8 bits yio tov ekBétn ko 23 bits
Y10 TO OeKAOIKO UEPOG.

Enum 4 4-byte

GPSec 4 H mopdpetpog xpovov yuo tn dvadikr €000 ekppaletal e ms
Kot gfvon Toov long.

Hex n Y& Ovadlkn pope1 elvarl mivaxkoag otafepod UAKOVG N Kol GE
ASCII petatpéneton og 600 (gHyn 0eK0EEAOIKMV YOPOKTPWV.

String n Yvpuporocelpd amd bytes petafAntod pkovg.

[Tivaxoag 3.3: Tomot medimv pnvopaTog 0EKTN.

3.5.1 Mnyvoparta ASCII

Ta unvopata ASCII eivon avayvooipua ard to ypfotn kot amd Tov vroAoylot. Ot

dopég OAmv tov pnvopdtov ASCII akoAovBovv T1g £€Ng Yevikec cuppdoeic:

1.

O apykdc K®dKOg avayvmpions ywo. kabe gyypagn evog unvopotoc ASCII
elvai o ocvpuporo ‘#

Kd&Be pnvopa 1 evtoln eivor petafAntov punkovg avaroya pe to péyebog twv
OEQOUEVMV KOl TOV LOPPOTOMGEMV.

O)ao ta tedio Tov dedopévav ywpilovtor pe kOppa (comma delimited).

Kabe pivopa Ayet o éva dekaeadtkd apBud tov omoiov mponyeiton Evag
aotepiokog kot axorovdet [CR][LF]. Avti n tipn elvon 32 bit CRC yo 6Oha Tl
bytes Tov unvopatog, copmeptrappavopévon Tov ‘# Kot tov ¥,

Mo cvpPorocepd ASCII givar éva medio EVTOg E1G0YMYIKMV

[Mopaderypo:
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#BESTXYZA,COM1,0,72.5,FINESTEERING,1058,404080.000,00000028,06
el,37;SOL_COMPUTED,SINGLE.-
1634502.769,3664601.068,4942471.986,26.3812,34.7726,38.3204,SOL_CO
MPUTED,DOPPLER VELOCITY,0.195,0.496,-
0.254,3.1532,4.1561,4.5802,"AAAA",0.250,0.000,0.000,6,6,0,0,0,0,0,0*958f
e88¢

6. Av 0 déKtng evromicel éva AAO0G KOTA TN GUVTOKTIKY 0VAALGT) TG EVIOANG Oa

eMoTPEYEL pvopo AaBovg.

To pqvopa ASCII dopeiton Omwg meprypdpeton otov [ivaxa 3.4:

[ledio #  Ovoua Tomoc [Tediov [Teprypaon
[1ediov
1 Sync Char XopaKTpag GLYYPOVIGHOD.
2 Message | Char To 6voua ASCII tov unvoparog.
3 Port Char To o6vopa g Bvpoag omd 6mov 71O
unvopo Onpiovpynonke.
4 Sequence | Long Xpnoyonoteiton Yo GYETIKA
# unvopato. Zovibmg givon 0.
5 Idle Float To gAdy16TO0 TOCOGTO TOL YPOVOL TOV
Time 0 enefepyaotig stval adpavng.
6 GPS Enum H moidtta tov ypdvov GPS
Time
Status
7 Week Ulong O opBudc g efdopddag tov ypovov
tov GPS.
8 Seconds | GPSec AgvtepOienta  amd TV opyn NG
eBdopddac GPS.
9 Receiver | Ulong Oxtaynoerog  dekaeladkodg  apiudg
Status OV OVOTTOPLOTO TNV KATAGTAOT) TOL
OEKT).
10 Reserved | Ulong Kpateitan yio ecotepikn ypnon.
11 Receiver | Ulong Ty (0 - 65535) mov deiyver ToOV
S/W apOuod £€kd00mMG TOV AOYIGUIKOVD.
Version
12 ; Char Téhog emke@aMOaC.

[Tivaxog 3.4: Emkepoaiioo ASCII unvouatoc.
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3.5.2 Xvovretpnuéva Mnyvopata ASCII

AVt 1 LOPPOTOINGT UNVOUOTOG EXEL GYEOOOTEL Y10, VO KOTOGTIGEL TNV EICAYWYN KO
v wpofoin TV uNVuUdTOV 0G0 Mo omAn yiveror yio To ypnotn. To dedopéva
avarapiotavtol g aniol yapaktpes ASCII, ympiopévol pe Kevovg YOPOKTNPES 1

KOppoTo Kot tavounpévol pe tétoto Tpdmo, MGTE VoL ival EDANTTOL.

[Mapdderypo evtoing:

log coml loglist
Mnvoua emeTpoeng:

<LOGLIST COMI1 0 69.0 FINE 0 0.000 00240000 206d 0
<4

< COM1 RXSTATUSEVENTA ONNEW 0.000000 0.000000 NOHOLD
< COM2 RXSTATUSEVENTA ONNEW 0.000000 0.000000 NOHOLD
< COM3 RXSTATUSEVENTA ONNEW 0.000000 0.000000 NOHOLD
< COM1 LOGLIST ONCE 0.000000 0.000000 NOHOLD

3.5.3 Avadwkd Mnvoparta

Avtd to unvoparto givol avotnpdg ovoyvootuo povo omd unyovés. Emiong eivon
WOOVIKE Yoo EQOPUOYEG OOV HETOPEPETAL PEYAAOC OYKOC dedopévav. E&outiag g
EYYEVOUG GLUTHKVMOTG TOV dvadikdv o€ oyéon pe too ASCIIL, ta pmvdpota etvon moAy
puepdtepa oe péyebog (bytes). Avtd emrpénetl og éva peyaAvtepo néyebog dedopévav
va petadofovv kot va mwapaineBodv and Tig oeiplakés 00peg emKovmviag Tov dEKT.

H dopn 6@V tev duadik®v unvopdtov akolovdet Tig eENg yevikég cuvOnKec:

1. Baowmn poppomoinon:

Emwcepoiida 3 bytes ovyypovicpov + 25 bytes g TAnpoeopiag g
EMKEPAADOGC.
Agdopéva MetafAnta
CRC 4 bytes
2. Ta 3 bytes cvyypoviopob eivar mhvta:
Byte Hex B Decimal ]
[Ipwto AA 170
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3. To CRC &ivar 32 bit CRC

Ag\tepO

44 68

Tpito

12 18

[Tivaxkag 3.5: 3 byte ehéyyov unvopatog ASCII

4. H emkepoAido eivor o€ popeomoinocrn mov eaiveror otov akoilovbo mivako

(3.6)
[Ted = Ovopa Iediov Tomog [Teprypaon
o # Ilediov
1 Sync Char Aexaelodikoc OXAA 1 0
2 Sync Char Agkaeladikog 0x44 1 1
3 Sync Char Aexoeladkdc 0x12 1 2
4 Header Length | Uchar M¢éyeBog g emke@aAidng 1 3
5 Message 1D Ushort O ap1Buog ID and 1o pnvoua 2 4
6 Message Type | Char Bits 0-4 = Reserved 1 6
Bits 5-6 = Format
00 = Binary
01 = ASCII
10 = Abbreviated ASCII, NMEA
11 = Reserved
Bit 7 = Response
0 = Original Message
1 = Response Message
7 Port Address Char O oapBuog g epdopadog tov | 1 7
xpovov tov GPS.
8 Message Ushort To péyeboc tov ocwpatog Tov | 2 8
Length unvopatog yopic 1o CRC.
9 Sequence Ushort Xpnowonoteitor — yioo  OXETKA | 2 10
unvopato. Zovnwg sivo 0.
10 | Idle Time Char To eldyioto MOcOGTO TOL YPHVOUL | 1 12
mov o  emefepyaoctng  eival
aOPUVIG.
11 Time Status Enum H moidtta tov ypdvov GPS 1° 13
12 | Week Ushort O oplBudc g efdopadag tov | 2 14
ypovov Tov GPS.
13 | Milliseconds GPSec milliseconds am6 v apyn g |4 16
efdopddoc GPS
14 | Receiver Status | Ulong 32 bit opBudg mov avomapotd | 4 20
TNV KATAGTOGT TOL OEKTN
15 | Reserved Ushort Kpateiton yio ecotepikn yprion 2 24
16 | Receiver  s/w | Ushort Twn (0 - 65535) mov odeiyver tov | 2 26
version apBud £kdoong T0LV AOYIGUIKOV

[Tivaxoag 3.6: Moppomnoinomn emkepaAidag pnvOLoTog
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3.5.4 Amokpiceig O£kt

Kavovikd, pe v eloaymyn pog eviolng amd to tepuatikd 6to déktn tov GPS, avtdg
EMOTPEPEL TIO® GTO TEPUATIKO Eva, LNVLUO oOKpPIone. Av eivar emBountd 1n €VIoAn
INTERFACEMODE propet va ypnotponom0et yio va. amevepyomotceL To. LnvOopoTa.
anokpons. H amdkpion tov déktn Ba éxer v 0 popeomoinon pe ekeivn g
EVTOANG IOV €16MXON (SLdIKO E10aYOUEVO = SVASIKT OTAVTNHOT)).
Amdvinon ASCII:
AmoteAeital and TV EMKEPOAMOA TOV PUNVOUATOG, LOVO OV GTO TEAOG TOL
ovopartog mpootifetar to ‘R’ (Response) 0nmg gaiveTal Kot 6To Topdostypa

ILy:
#BESTPOSR,COM1,0,67.0,FINE,1028,422060.400,00000000,a31b,0;"OK"
*b867caad

Avadikn amavtnon:
[Mopopota pe o ASCIT amdvinon pe tn dtagopd 61t 6Tt akolovdel Svadikd

TPOTOKOAAO.

3.5.5 Xpovikn o@payidoo unvopatog

Olo ta pumvopata NovAtel mov mapdyovrar and touvg OEM4 dékteg éxouv pua
YPOVIKN oppayida otnv emikepaiida Tovg. O ypovog GPS avtiotoyel oe UTC ypdvo
ue to onueio avapopds (Undév) va opiletor ta pesdvuyta g 5™ Iavovapiov 1980.
H ypovikn cppayida amoteleitor amd tov aptuod efoopddwv GPS (GPS week) anod to
onueio puNdév Ko Tov aplipd OEVTEPOAENT®V 7OV TEPAGHV OO TNV TEAELTAIN
gBoopdda (0 £mg 603.799). O ypovog GPS dwapépet and to ypovo UTC dedopévou oti
To 0gvtepOAENTA O10pBmong tov déktn NovAtel (leap seconds) mapepfdaiiovrton
nepiotactokd oto ypdvo UTC. EmmAiéov, éva pikpd AdBog (Arydtepo and 1ms) pmopel

va VtapEeL 6To GVYYPOVIGUO HeTaED Tov Ypovov UTC kat tov ypovov avapopds Tov
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GPS. To pvopa TIME avagépet 1o ypdvo GPS kot UTC kot ) dtapopd HETAED TmV
dvo.

Ta dedopéva ota oOyypova pnvopate (m.y. RANGE, BESTPOS, TIME) eivai
Bacwopéva oe o mEPLOOIKN HETPNON TS WeLdOATOGTAGNS TOL dopvedpov. H
YPOVIKT GPpayida o€ avtd ta unvopata Tpocdtopiletal amd to déktn, o€ ypovo GPS,
™ otiyuq mov yivetar m pérpnomn. ‘Eva ovyypovo pipvopo mov AapPavetor oe
ONTIME 1 pmopet va ypnoyonomBetl amd kowvov pe to 1PPS onua vy va mapéyet
oxetikn okpifela kKadvtepn and 250 ns.

AAlot THmOL UNVLHATOV (0GVYYPOVOL) TPOKAAOVVTOL ATtd £vo eEMTEPIKO YEYOVOS Kot
0 YPOVOG GTNV EMKEPOASO TOVG TLYOV VO U1 UTOPEL VAL GLYYPOVIGTEL GTOV TPEYOVTQ
xpovo GPS. Mnvopuata mov meptéyovy ta 00pupopiKa ototyeio padlo-petadoong (m.y.
ALMANAC, GPSEPHEM) £youv 10 ¥povo petddoong tov terevtaiov subframe tovg
oV emkePoAida. Eviovtolg, 6tav ta achyypova punvopata tpokaiodvior ONTIME,
N XPOVIKN] o@payida avITPoo®REVEL TO YPOVO TOV TO UVLUO TopNyOn Kot Oyt To
YPOVO OV dOONKE ad TO dEGOUEVA TOV.

H vlomoinon g mopandve dwdikaciog kabmg kol Tov GAL®V AELTOVPYUOV TOV

Aoyopikov NORD Oa meprypagolv avaivtikd 61o mapakdto Kepdiato.
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Kepdararo 4

Aoyropiké NORD (NovAtel Oem4 Receiver Daemon)

4.1 Ewoayoyn

To Aoywopukd NORD ehéyyov tov déktn NovAtel avamntdybnke moveo oe o
APYLTEKTOVIKY] TOALOTAGV emumédwv (n-tier) ®ote va eEac@oMleTor 1 avTovouia
avamTuEng TV emmédwv vAomoinong. 'Etot yia omowadnmote aAhayr] 6Tov KOOIKO OV
ypewaletar va Eavaypaetel n epappoyn and v apyn oAAd povo vo oiiaybel to
ovykekpipévo eminedo evioAng (layer). To Aoyiopikd yopiletar oe 600 puépn: og owTod
TOV JlKOpULoTY (server) Kot o€ avtd Tov meAdn (client). O meAdtng gival 0 ATOV TOV
VANPECUDY KO O SIOKOUGTNG OTOVTAEL OTIC OUTHOELS TOV YivovTon omd Tovg “meddrteg”
(client). 'Etol emituyydveton 1 emikowvovio pe tov OEKTN Kot 0 EAEYXOS TOV Omd
eEotepucotg ypnotec. Iopaxdtem Oa meprypagel mn pebodoroyia avamtvéng Tov

Aoyiopukov NORD.

4.2 lleprypa@n] apyLTEKTOVIKNG

To Aoyopkd NORD apykd viomotei éva TCP/IP kopfo emkovoviag yio vo d€xeton
TG OLVOECEL amd Tovg meAdteg. AvdAoyo pe TO TOGOL YPNOTEG GO €va M
TEPLEGOTEPA TEPHOTIKA BEAOVY Vo cuvdeBohV atov déktn NovAtel 1doeg givat kat ot
APLEPMUEVES KOl LTOVOEG GLUVOEGEL TOV avotyovTal yio Ttov kKabe ypnot. Enetta o
YPNOTNG TANKTPOAOYEL KOl AmOGTEAAEL TIG EVTOAEG TTOV BEAEL VO EKTEAEGEL O BEKTNG.
2tnv 006vn TOV TEPLATIKOL TOVL UTOPEL VoL OEL AV 1] EVIOAN EKTEAECTNKE [E EMLTLYIO 1)
oL, Ta TVYXOV AGON oL ékave 1010G Katd TV TANKTPOAGYN O™, 0ALA Kot TNV advuvapio
TOL OEKTN va TNV ekTeAécel. O yp oG EMKOWMVEL e TOV OEKTT, €ite péoa amd o
E101KA SLOLOPOMUEVT] YPOAUUT EVIOADYV, gite amd Ypopikd TePPAALOV OV TOPEYXETOL
amd £vav web browser.

To Loyiopikd NORD dwfalet dedopéva mov mpoépyovial amd 10 OEKTN UECH TNG

oeplokng Bupag emkovoviag tov vroroyioty COMI1, COM2 mov givarl cuvoedepévn
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pe v avtiotoyyn ogpakn 60pa tov déktn. Ta dedopéva avtd amobnkedovtal o
LU tov voAoyioth. ITio cuykekpyéva, To Aoyiokd Aapufavel cuveymg dedouéva
amd 1o 0Kt Kol Tpoomadel vo avayvopicel kdmolo pvopd tov. Otav cvuPel oo,
TO UWNVULLO UTOLVEL GE L0 GELPA OVOLLOVTC.

Suyxpoveg Eexvad o GAAN avtovoun owadwocion 1 omoia agoipel éva éva Ta
unvopato amd v ovpd. Kabdg ta apapel eléyyetl to €100g ToL UNvOLOTOC Kot oV
avtd eivor RANGE 1 RAWEPHEM ypdoet 6to dicko TOL LTOAOYIOT] Kol TO
katdAinia apyeio RINEX oe 0éceic mov €xovv vrodetytel mponyovpuéveos and tov
ypotn. Ovowootikd 10 Aoyispkd NORD viomolel éva poviélo mopaywyov-
KOTOVOA®TY] GTO O0i0 O TPMOTOG TOPAyeEl UNVOLOTA TOL OEKTN KOl O OEVLTEPOS TO
KOTOVOADVEL YPAPOVTOG TOL GE KOO0 OmOONKELTIKO HEGO 1 TO EMICTPEPEL GTOV
YPNOTN GE L0 TLO AVOYVAOGLUT| LOPPT.

[MopdAnia o tpitn avtdvoun dStadikacio mopakoAovBel TV aAloyn KOTAGTOONS
and 0 oe 1 mov ocvpPaivel oto pin 8 CTS (Clear to Send) g oeprakng Bvpag, N
omoio cvpPaivel kabe 1 devteporento axpiPpws. To ofjua 1PPS (Pulse Per Second),
omwg ovopdletat, mpokaieitar amd to déktn NovAtel kot vdpyel n dvvaTdTNTA VO
evepyomomBet M va amevepyomomBel. 'Emerta 1o Aoyiopukd avoroppdver va
EVNUEPMOEL Evav time-server HEGm U Kowng wvnung mov dwbétovv. Mg avtd tov

TPOTO TOPEYETOL OTO JLAOTKTLO EVOG XPOVOS OKPIPELOG EVOG DEVTEPOAETTOV.

YmrohoyioTrg

NORD

ZAua PPS

COM PPS
Aékrne NoVatel GPSTK RINEX .

ﬂt,' RS232 Apyeia MhofAynang| | Apxeia ASCII - NTP
Mapatfipnang MAvupa
Kpdvou

Aebopeva orrd To BEKTN
aTn VAR ToU uttoAoyIaTH

TCPAP TCPUP

XpAaoTngt XpRaTng2 Kprotng3
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Zymua 4.1: Apytektovik) NORD

4.3 Avantoén Aoyikig Kol KOdka Tov Aoytopikov NORD

H yAdoca mpoypoppotico mov ypnoiortomonke yio Ty avamtuén tov AoyIGUIKOD
gtvon 1 C++ ko ot Biprodnkeg ™e. H yAdocso C++ glvon amd to 1990, po amd t1g mo
IO IEG YAMDGGES TPOYPUULOATICHOD KOl OVGLUGTIKA 1) GLUVEXELWD TG YAdocog C pe
TOAMGE emMmALOV YaPOKTNPLOTIKE. Mepikd amd ovTtd OT®G O OVTIKEWWLEVOGTPOPNG
(object-oriented) TPOYPAUUATIOUOS, OL OPNPNUEVOL KOl YEVIKOL TOTOL dedOUEVOV
(Templates, Generics) etvat kot 0 Adyog mov N avantuén tov Aoyispucod NORD éyive
ndvo o’ oavt. H petaylottion (compilation) tov Aoyispukol £€ytve pe tov
UETAYAMTTIOT] ECC OTN TAUTPOPLO TOV AEITOLPYIKOL ocvothiuatog Debian Linux.

[Moapokdteo Bo meprypa@odv oavohvtikd ot  povtiveg Kor ot pébodot mov

YPNOLOTOMONKAVY Yo TNV AVATTLEN TG EQOPLLOYTNG.

4.3.1 Khaon poOpiceov (Configuration Class)

To apyeto pvBuicewv (Configuration file) tov NORD Bpicketon oty tonobecia
“/etc/nord/nord.conf” kot mepi€xel TANPoPopieg Yo ™ GEPlakn Bvpa emiKovmviag,
T otoyyeio ovvdeonc kat Ta apyeio RINEX. "Eva mapdadetypa tov apyeiov pvbuicemv

QOIVETOL TOPAKATO:

#Serial Port Settings

port = /dev/ttySO

baudrate = B19200

#Server Listens

host=localhost

port=6000

#Rinex Files Settings

Obsinterva I= 15

Navinterval = 60

NavFilesPath = /home/gpapadak/diplomatique/prog/c++/Navs/
ObsFilesPath = /home/gpapadak/diplomatique/prog/c++/Obss/
FileProgram = NovaR v1.0

Observer = George Papadakis

Agency = TUC
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To Aoywopkdé NORD  ovclactikd ovoarappdver v ovlyvemon Kot €yypaen Tov

puouicewv 610 oKANPO H1GKO TOL VTOAOYLOTY).

4.3.2 Awayeipnon oeproxig Ovpag emkowvoviog

To Aoyiopikd NORD avoiyet T oeiprokn 00pa emikovaoviog pe tnv akdiovdn pébodo

mg C++.

int fn;

/* File descriptor for the port */

/I fd=open(MODEMDEVICE, O RDWR );

fn = open (port.c_str(), O RDWR | O NOCTTY | O NONBLOCK);

Ye avtd to onueio mapampnnke to e&ng TpOPAnua pe to déktn. Kdébe popd mov
EKTEAOVVTOV M TOPATAVED HEO0JOG Kot SOKIUAlaE Vo YPAWYOULLE 1} VO S1BAGOVLE TN
oelplokn BOpa emkovoviag, o 06KTNG Ekave eravekkivnon (Reset) pe amotéhecpa va
npEneL vo, TepAcovy mepimov 15 devtepdienta péypt va givor £Tolog yuoo €k vEOu
Aertovpyio. Avtd TO YEYOVOG TPOKOAOLGE pia dvcAertovpyia otn OSadwoacio. To

TPOPAN LA AVTILETOTICTNKE LE TN TPOGHN KT TOL TOPAKATO KMOKL:

ioctl (fn, TIOCMGET, &status);
status &= ~TIOCM_RTS;
ioctl (fn, TIOCMSET, &status);

AldCoope dnradn v katdotaon oto pin 4 DTR (Data Terminal Ready) tng
oelplokng 00pag emkovaviog kKot To tomobetovpe oto 0. 'Etot o deiktng apyeiov fn

(file descriptor) ivoun £TOOG Yo EYYPOPT] KO OVAYVOOT).

4.3.3 Aqpuovpyic avtovop®y ypoppov eneéepyaciog (threads)

SUVOMKA OMOVPYOVVTOL TPELS OLTOVOUES YPOUUES emeEepyaciag. Mo yio Tov
ELEYYO TOV TTOPAYOUEVMV YPOVIKOV onpudatmv 1sec tov PPS kot dvo yia ) dwoyeipion
Tov unvopdtov tov oéktn. Ta threadl kou thread2 mov £€yovv TOLG «pOAOLS
Topoy®yoyd — KotavoA®T» (aAyoépiOuog producer — consumer) — avticTouo

pvOuilovtar amd €va khewdl (mutex). AxpiBdg emedn kot to. 00V0 ATOGYOAOVY TOVG
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1d10Vg TOPOLG LVAUNG, TNV OVPA OVOLLOVIG OVGLOGTIKA, KAEWDMVOLV Kol EEKAEWOMVOLY
EVOALGE TO mutex amo@evLYOVTOG £Tol TNV emKOAvy™n oto dedopévov. To thread3
Ommwg mpoavagipape mapakoAovfel v aAlloyn kotdotaong omd 0 oe 1 mov
ocvpPaivel oto pin 8 CTS (Clear to Send) g ceplakrg TOPTAG TOL VLOAOYIGTY| TOV
tpéxel o NORD. 'Emetta to k0p1o vijpa Tov mpoypdppotog oniodn n main() pébodog

TEPYEVEL Y10, GLVOESELG TNG BOpag dikTvov 6To Socket Tov POAG dvolée.

4.3.4 Aqmovpyia Ovpag diktvov (Socket)

Aol EeKIvVGOVY TNV EKTEAEGT TOVG OAOL TOL VLT TO KVPLO VIO TAV® GTO OToio
exteleitor n main() avoiyer po vpa diktvov TCP/IP socket otnv devbuvon IP ko
0vpa, o omoio ddoape apykd péoa amd 1o apyeio pvOuicewv (configuration file).
Otav évag ypnotng avoiyel por obvdoeon pe 10 Aoywopkd NORD, avtépota
onuovpyeitonl o Kovovpyla odvoeon ot 00pa SIKTVOV Kol TOPAUEVEL OVOIKTY|
péypt va Vv teppatiost o ypriotng. Tn Aoywkn Aettovpyiag g BOpag diktdov Kot Twv
ouvdécewv oe avtd viomotel n kKAdon ServerSocket. Katd ) dudpxeia avtg g
oLVOEGNC 0 YPNOTNG OMOGTEALEL KOt OEYETOL UNVOLLOTO OO Kot TPOG Tov 0ékTn. Kotd
TNV OTOGTOAN EVIOMG, G€ Hop®n ocvpPorocelpds, mpog to Oéktn, Tto socket
amofnkevel 1 ovUPOAOCEPA TPOCHOPIVA G o LETOPANTH 1 omoio eAEyyETOL
apyotepa and ™ uéBodo CmdParse(). H pébodog CmdParse() avarapfavel va eAEyEet
av 1N evtoA aAlalel kamola pvhon ot Asttovpyia tov NORD 1 amoterel attnpa
TOL YPNOTN YO KATOWO MNAVOHO Omtd TO OEKTY. XTn OJgLTEPN TEPIMT®ON, N
cupuporocelpd ypdpetal ot ceploky B0pa emkowvmviag Ttov 06K KATAAANAQ
popeomotnpévn. Aeod oAokAnpwbel 1 enefepyasio TG EVIOANG, AmMOCTEAAETAL TIOW

070 XpNoT péca amd TV idto cHvOEST Eva VOO EVILEPMOOTG Y10l TO OTOTEAEGLOL.

4.4 Enelepyocio pnvopotog £kt

O)lo o pnvopata tov déktn NovAtel avayvopilovtor amd 1o Aoyiopuikd NORD pe
BonBeia g KAdong GpsOutC Bdoet TS TANPOPOPING TOV PEPOVV GTIC EMKEPUAIDES
Tovg. Xuykekpipéva to Message ID, medio g emkepaiidac, pog divel tov apBpd tov
unvopotog tov déktn. Ola ta unvopate mov ovayvepilovior amodnkevovior og

etepoyevn ovpd eviohdv. H ovpd ovopdletar etepoyevig ywti 1o kdbe pnvopa
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dpépet omd o OAU MG TPOG TOV TOHTO TV dEGOUEVMV TOV TToL TEPLEYeL. “ETot Oha Ta

UNVOUATO UTOivoUY 6TV 0LPE OVOUOVIG KOTA TN OElpd Tov dafdonkay arnd To

AOYIGLUKO.

Evdwgépov mapovoidlovv to punvopato Tov TEPLEYOLV  OEOOUEVQL

napoatnpnong (observation data) kot vovoimioiog (navigation data) ta omoio eivon

avtd mov ypagpovtar oe apyeio RINEX oto dicko TOL VTOAOYIGTH GE TPUYUOTIKO

xpovo. Ot evioréc mov amattovvtal vo 60000V 610 déktn ival ot «log rangeb ontime

I» won «log rawephemb onchanged» avtictoryo Kou to dedopéva mOL TEPLEYOLV

napovctaloviot 6tovg [ivaxec 4.1 ko 4.2.

. _ Binary = Binary
Field type Data Description Format .
yP p Bites = Offset
1 Header Log header H 0
) 4 obs Number of observations \;Vlth information to Long 4 H
follow
3 PRN GPS satellite PRN number of range UShort 5 Hed
measurement
4 Reserved UShort 2 H+6
5 psr Pseudorange measurement (m) Double 8 H+8
6 per std Pseudorange measur(errrrll)ent standar deviation Float 4 H+16
7 adr Carrier phase, in cycles (accumulated Double 3 H+20
Doppler range)
3 adr std Estimated carrier phase standar deviation Float 4 H28
(cycles)
9 dopp Instantaneus carrier Doppler frequency (Hz) Float 4 H+32
Carrier to noise density ratio C/N, =
+
10 C/Ny 10[log;(S/No)](dB-Hz) Float 4 H+36
1 locktime Number of seconds of continuous tracking Float 4 H+40
(no cycle slipping)
12 Ch-tr-status Tracking status ULong 4 H+44
13 Next PRN offset = H + 4 + (#obs x 44)
H+4
Variable XXXX 32-bit CRC (ASCII and Binary only) Hex 4 (#obs x
44)
Variable [CR][LF] Sentence terminator (ASCII only) - - -

[Tivakag 4.1: EvtoAr Range Log.
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Field Field type Data Description Format Pl;l;}?;z ]glg?zg
1 header Log header H 0
2 pm Satellite PRN number Ulong 4 H
3 ref week Ephemeris reference week number Ulong 4 H+4
4 ref secs Ephemeris reference time (seconds) Ulong 4 H+8
5 subframe 1 Subframe 1 data. Hex 30 H+12
6 subframe 2 Subframe 2 data. Hex 30 H+42
7 subframe 3 Subframe 3 data. Hex 30 H+72
8 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+102
9 [CR][LF] Sentence terminator (ASCII only) - -

[Tivaxkag 4.2: EvtoA} Rawephem Log.

Ola o vroroma unvopato tov 06kt NovAtel arobnkevovian o éva apyeio ASCII
nov opilel o ypnotg N avakatevdvHvovial oty 00dvn 1oL YpNoTN HEcW NG Bvpag

dwktvov TCPAIP socket kot tng oOvdeong petpriioewv GPS mov €yt onpovpynOei.

4.4.1 Agdopéva Tomov Rinex

Ta dedopéva tomov RINEX (Receiver Independent Exchange Format) givat tov tomov
ASCII ka1 ypnowomoteitar debvrg pe okomd T Ovvardotnta enelepyoaciog
OedoUEVOV OO OEKTEG OLPOPETIKAOV ETAUPLOV HE omolodnmote Aoyiopukod GPS. To
NORD £yet ™ dvvatotta petatponng tov dedopévav OEM4 GPS, mopatmpriceov
(observation) kot vavowioiog (navigation), oe apyelo mapatnpnoemv pe RINEX
format. Avtd emrvyydvetor pe ™ ypnon ¢ mAoteopuag GPSTk wor twv
BPpAonkov g H mhatedéppo GPSTk  (dnuovpynbnke amd opdda  tov
navemompiov tov TEXAS tov HIIA) eivar éva oivoro pe Oegpehuddelc xon
e€edkevpévoug aryopibuovg ya v eneEepyacia tov onudtov GPS. Tlpoxeitot yio
EVOL AOYIGUKO OVOLYTOD KMOKO TOV TPOCSOEPEL HETAED GAAwV, PBipiobnkeg Yo v
emkowvovia oe format RINEX, yio tov vmoloyiopd dopu@opik®mv epnuepiowyv, yio

ATHLOCPOIPIKA pLovTéA 0180 aong Kabds kat akyopiBuovg tomofétnong.
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4.5 Anmovpyia evog maipov ava ogvteporento 1PPS (1 Pulse Per
Second) X1po

O 6éktng NovAtel éyet t dvvatdotnto va petapdiet  katdotaon tov RTS pin g
oelplokng Bupog emkovaviog, mov aviotoyeil oto CTS pin g oepaxng Bvpag
EMKOWV®VIOG TOL VTOoAOYLoTH Tov ektedeitan 10 NORD, and 0 oe 1 modpd ke éva

devtepdAento. Avto yiveton divovtag TV eENG EVTOAT GTO OEKTN:

COMCONTROL COM3 RTS TOGGLEPPS

IV avtd 10 Adyo avamtoyOnke pio dwdwkacio (n kAdon ntpshm) 1 omoia divel

npocPacn ot shared memory-segment tov ntpd. [Hopaxdtem @aivetor n dopn oL

TUMHOTOG VIUNG (memory segment):

#define NTPD_BASE 0x4e545030  /* "NTPO" */
#define SHM_UNIT 0 /* SHM driver unit number (0..3) */
#define NTPSHMSEGS4 /* number of NTP SHM segments */

typedef struct {

int mode; /* 0 - if valid set
* use values,
* clear valid
* 1 -if valid set

* if count before and after read of values is equal,
use values

* clear valid
*/

int count;

time t clockTimeStampSec;

int clockTimeStampUSec;

time_t receiveTimeStampSec;

long receiveTimeStampUSec;

int leap;

int precision;

int nsamples;

int valid;

int pad[10];

}shmTime;

Omov NTPD_BASE  0x4e545030 givor 1 O€om pviung tov ntp segment.
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O ntpd eivar évo Aoyiopukd to omoio Owtnpel kot ocvyypoviler v ®po evog
OLOTHATOG PAcN GAA®V YPOVOUETP®Y TO. 0Tola cLVNO®G elvar mTposPdoipa and To
dwdikrvo. Eivan pua vAomoinon tov Network Time Protocol (NTP, version 4). ['a va
éxel o ntpd g ypovopetpo avagopds to onuae PPS tov 8éktn kot v dpa mov
naipvovpe omd 1o OEKTN HEC® NG AmOKmIlKomoinong tov unvopatog TIME,
axolovOnOnie N e€ng dadikacio. Onwg simape to thread3 eAéyyet av n kdbe ahdayn
™m¢  kataotoaong and 0 oe 1 ko avtiotpoea Swapkel €va devTEPOAENTO. XTNV
nePINTOON OV AVTO GLUPAIVEL, EYYPAPOVLE TOV TOPIVO XPOVO GTO TUMLO VUG TOV

ntpd pe tov axoéAovo tpdmo:

#define timediff(x, y) (int)((x.tv_sec-y.tv_sec)*1000000+x.tv_usec-y.tv_usec)
cycle = timediff(tv, pulse[state]);
duration = timediff(tv, pulse[state == 0]);
#undef timediff
cout<<"PPS cycle: "<<cycle<<", duration: "<<duration<<"\n";
if ( 800000 > duration) {
/* less then 800mS, duration too short for anything */
cout<<"PPS pulse rejected too short. cycle: "<<cycle<<", duration:
"<<duration<<"\n";
} else if (cycle > 999000 && cycle < 1001000 ) {
/* looks like PPS pulse */
(void)oNtp.ntpshm_pps(&tv);
} else if (cycle > 1999000 && cycle <2001000) {
/* looks like 2Hz square wave */
(void)oNtp.ntpshm_pps(&tv);
}else {
cout<<"PPS pulse rejected. cycle: "<<cycle<<", duration: "<<duration<<"\n";

}

Andadn otav M petafAnt) cycle (petpdetr Tov amattovpevo xpovo Ge ms, Yo TV
petdPfoon and tov 0 oto 1) maipver Tég amd 1999000 péypt 2001000, mepimov 2
devtepOAETTA, TOTE EILOOTE HEGH GTO OTOLTOVUEVO YPOVIKO SIAGTNLLO V1o Evay TANPN
KOKAo( petdfoon amd 1o 0 oto 1 ko mdAl oto 0). H pébodog mov eyypdopet tov ypdvo
oTO TUNHO PvfuNG Tov ntpd givar n ntpshm_pps(struct timeval *tv). Znv nepintwon mov
vap&etl duohettovpyio (T amdAE vOc KOKAOV), To upvopo TIME log tov dékt
NovAtel épyeton va dopbdoel v wpa. To ypovikd unvopa TIME log oiver v
axppn opa UTC. O ypdvog oty kAipoka UTC petatpénetor o€ Tomkd ¥povo Kot

eyypaoeTal 6To TUNHA LvRunG tov ntpd pe tov akdAovbo tpdmo.

int NtpShm::ntpshm_put(double fixtime)
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/* put a received fix time into shared memory for NTP */

{

shmTime *myshmTime = NULL;
struct timeval tv;
double seconds,microseconds;

if (shmindex <0 ||
(myshmTime = oshmTime[shmindex]) == NULL)
return 0;

(void)gettimeofday(&tv,NULL);
microseconds = 1000000.0 * modf(fixtime,&seconds);

myshmTime->count++;
myshmTime->clockTimeStampSec = (time_t)seconds;
myshmTime->clockTimeStampUSec = (int)microseconds;
myshmTime->receiveTimeStampSec = (time_t)tv.tv_sec;
myshmTime->receiveTimeStampUSec = tv.tv_usec;
myshmTime->count++;

myshmTime->valid = 1;

return 1;

‘Etot amd ™) (o éyovpe éva télelo ypovopetpo NovAtel pe akpifela devteporémntov

Kot amd v GAAn pa axpifny opa g kAipakoag UTC mov dopBdvel v dpa Tov

vroAoylotn 6mote to 1PPS onua advvartei va tn datnpnoet otabepn.
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KE®AAAIO 5

XYMIIEPAXMATA KAI ITPOTAXEIX

Avakepaloidvovtog pmopei va dlatvnwbel 0 1oYuPIGHOG TOG 1) SIMAM®UOTIKY Epyacio
OV TOPOLGLALETOL EKTANP®GE TOV apykd NG okomo. H avantuén tov Aoyiopikon
v ™ oepd OEM4 tov kaptdv GPS NovAtel ohokAnpoOnke pe emtuyio kot £161 ot
KOPTEG ALTEG UmOpPOVUV TAEOV Vo ypnoipomomBovv o avticToreg GuoTOlYiEg
EMGTNUOVIKOV opydvav ywpig mepropiopotc. Kotd ) didpkeio g avantuéng tov
AOYIGLUKOV 1| GLUUETOYY] G€ SIKTLAKOVG TOTOVS cu{ntoewv (forum) yio v €bpeon
Bértiotwv adyopiBumv Ko pedddwv, amédelle moc vapye GUEST avVAYKN amd TNV
TAELPA NG EMGTNHOVIKNG KOWOTNTOS Yo T Agttovpyia tov Kaptov GPS NovAtel
¢ oepdg OEMA4. TIAM00¢ epeuvnTdv Kot UNYovIKOV ornd Stipopovg opyavicHovs
Kuplog Tov e€wtepikov (m.y. amd ™ NASA) &deiéav €viovo evdlopépov Yo v
mopeio TNG epyaciog Kot To TEMKO amOTEAEGIATO TNG EPOPLOYNG TOL AOYIGUIKOV GE
TPOYUOTIKEG GLVONKES.

H oyetwkd oamAn Oemoen €Aéyyov TOL  OEKTN HE TEPUOTIKO  TOL
KOTOOKEVAGTNKE, OV KOl KOAOTTEL OAEC TIC AELTOVPYIEC KOl TIS OLVOTOTNTEG TMV
KOPTOV, EMOEYETOL KATOLEG PEATIOGES OGOV aPOPA TNV AEITOLPYIKOTNTO TNG (OTT™G
.Y M HOPPOTOiNcN TOL GLVOAOL TV amavincewv Tov 0éktn GPS, kabodg kot M
ATOONKEVOT TOV UETEMPOAOYIK®OV OEOOUEVOV TTOV TapEyovtal and ovtdv). Av 6To
HEALOV Yivel EupLTEPN YPTOT TOL AOYIGUIKOV UTOPEL VO TAPOVCIACTEL 1 AVALYKT| Yo
pio T€Tolov €100V¢ «emMOOPOOTIKN» TOPEUPACT GTO AOYICUIKO, YEYOVOC TOL EXEL
poPAEPOel péca oTov KMOKA Kot pumopel va oAokAnpwBet ywpig peydieg SuoKoAies.

Y10 TAGIG10 TG OVOIKTNG EMGTNHOVIKNG GLUVEPYAGLOG GE TOYKOGLLO EMIMESO
TPOPAETETOL M KOTOOKEDT, €VOC 1GTOTOTOV OTOL €vOlaPEPOUEVOL Dol pmopodv va
evnuepmvovtal, Yo T uebdoovg mov ypnoyomomOnKav 6to AOYIoUIKO, Yoo TNV
TPOGOPUOYY| TOV AOYIGUIKOD € dAleg KApteg GPS dektdv, yio mAnpopopieg oyeTikég
pe v avaBadpion tov Kabmg Kot vo TpoTeivouy BEATIOCELS 1| VO ETLGNUAVOLY TUYXOV
dvorettovpyies. Ta moapandveo Bo KoTaoTOOV avaykaio Otav yivel gvphTepn ypnon

TOL AOYIGUKOV OO O1APOPES EMGTIUOVIKES OUAOEC.
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ITAPAPTHMA A
O kodwog ¢ epappoyns NORD og C++.

Apyeio avayvoong/eyypapis TOV TapopiTpoyv TS epappoys NORD
// ConfigFile.h

#ifndef CONFIGFILE_H
#define CONFIGFILE_H

#include <string>
#include <map>
#tinclude <iostream>
#include <fstream>
#tinclude <sstream>

using std::string;

class ConfigFile {

// Data

protected:
string myDelimiter; // separator between key and value
string myComment; // separator between value and comments
string mySentry; // optional string to signal end of file

std: :map<string,string> myContents; // extracted keys and values

typedef std::map<string,string>::iterator mapi;
typedef std::map<string,string>::const_iterator mapci;

// Methods
public:
ConfigFile( string filename,
string delimiter = "=",
string comment = "#",
string sentry = "EndConfigFile" );
ConfigFile();

// Search for key and read value or optional default value

template<class T> T read( const string& key ) const; // call as
read<T>

template<class T> T read( const string& key, const T& value ) const;

template<class T> bool readInto( T& var, const string& key ) const;

template<class T>

bool readInto( T& var, const string& key, const T& value ) const;

// Modify keys and values
template<class T> void add( string key, const T& value );
void remove( const string& key );

// Check whether key exists in configuration
bool keyExists( const string& key ) const;

// Check or change configuration syntax

string getDelimiter() const { return myDelimiter; }
string getComment() const { return myComment; }
string getSentry() const { return mySentry; }
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string setDelimiter( const string& s )

{ string old = myDelimiter; myDelimiter = s; return old; }
string setComment( const string& s )

{ string old = myComment; myComment = s; return old; }

// Write or read configuration

friend std::ostream& operator<<( std::ostream& os, const ConfigFile&
cf );

friend std::istream& operator>>( std::istream& is, ConfigFile& cf );

protected:
template<class T> static string T_as_string( const T& t );
template<class T> static T string_as_T( const string& s );
static void trim( string& s );

// Exception types

public:
struct file_not_found {
string filename;
file_not_found( const string& filename_ = string() )
: filename(filename_) {} };
struct key not_found { // thrown only by T read(key) variant of
read()
string key;
key not_found( const string& key_ = string() )
, : key(key_) {} };
)

/* static */
template<class T>
string ConfigFile::T_as_string( const T& t )

{
// Convert from a T to a string
// Type T must support << operator
std::ostringstream ost;
ost << t;
return ost.str();
}

/* static */
template<class T>
T ConfigFile::string_as_T( const string& s )

{
// Convert from a string to a T
// Type T must support >> operator
T t;
std::istringstream ist(s);
ist >> t;
return t;
}

/* static */
template<>
inline string ConfigFile::string_as_T<string>( const string& s )

{
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// Convert from a string to a string
// In other words, do nothing
return s;

/* static */
template<>
inline bool ConfigFile::string _as T<bool>( const string& s )
{
// Convert from a string to a bool
// Interpret "false", "F", "no", "n", "@" as false

// Interpret "true", "T", "yes", "y", "1", "-1", or anything else as

true
bool b = true;
string sup = s;
for( string::iterator p = sup.begin(); p != sup.end(); ++p )
*p = toupper(*p); // make string all caps
if( sup==string("FALSE") || sup==string("F") ||
sup==string("N0") || sup==string("N") ||
sup==string("@") || sup==string("NONE") )
b = false;
return b;
}

template<class T>
T ConfigFile::read( const string& key ) const

{
// Read the value corresponding to key
mapci p = myContents.find(key);
if( p == myContents.end() ) throw key not_ found(key);
return string_as_T<T>( p->second );
}

template<class T>
T ConfigFile::read( const string& key, const T& value ) const
{
// Return the value corresponding to key or given default value
// if key is not found
mapci p = myContents.find(key);
if( p == myContents.end() ) return value;
return string_as_T<T>( p->second );

template<class T>
bool ConfigFile::readInto( T& var, const string& key ) const
{
// Get the value corresponding to key and store in var
// Return true if key is found
// Otherwise leave var untouched
mapci p = myContents.find(key);
bool found = ( p != myContents.end() );
if( found ) var = string as T<T>( p->second );
return found;
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template<class T>
bool ConfigFile::readInto( T& var, const string& key, const T& value )
const
{
// Get the value corresponding to key and store in var
// Return true if key is found
// Otherwise set var to given default
mapci p = myContents.find(key);
bool found = ( p != myContents.end() );
if( found )
var = string as_T<T>( p->second );
else
var = value;
return found;

template<class T>
void ConfigFile::add( string key, const T& value )

{
// Add a key with given value
string v = T_as_string( value );
trim(key);
trim(v);
myContents[key] = v;
return;

}

#endif // CONFIGFILE_H

// Triplet.h

#tinclude <iostream>

struct Triplet

{
int a, b, c;
Triplet() {}
Triplet( int u, int v, int w ) : a(u), b(v), c(w) {}
Triplet( const Triplet& orig ) : a(orig.a), b(orig.b), c(orig.c) {}
Triplet& operator=( const Triplet& orig )
{ a = orig.a; b = orig.b; c¢ = orig.c; return *this; }
}s

std::ostream& operator<<( std::ostream& os, const Triplet& t )

// Save a triplet to os
0s << t.a << " " << t.b ««
return os;

<< t.c;

std::istream& operator>>( std::istream& is, Triplet& t )
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// Load a triplet from is
is >> t.a > t.b >> t.c;
return is;

}

// ConfigFile.cpp

#include "ConfigFile.h"

using std::string;

ConfigFile::ConfigFile( string filename, string delimiter,

string comment, string sentry )
: myDelimiter(delimiter), myComment(comment), mySentry(sentry)

¢ // Construct a ConfigFile, getting keys and values from given file
std::ifstream in( filename.c_str() );
if( !in ) throw file_not_found( filename );
in >> (*this);

}

ConfigFile::ConfigFile()
: myDelimiter( string(1,'=") ), myComment( string(1,'#"') )
{

}

// Construct a ConfigFile without a file; empty

void ConfigFile::remove( const string& key )

{
// Remove key and its value
myContents.erase( myContents.find( key ) );
return;

}

bool ConfigFile::keyExists( const string& key ) const

{
// Indicate whether key is found
mapci p = myContents.find( key );
return ( p != myContents.end() );
}

/* static */
void ConfigFile::trim( string& s )

{
// Remove leading and trailing whitespace
static const char whitespace[] = " \n\t\v\r\f";
s.erase( 0, s.find_first not of(whitespace) );
s.erase( s.find_last_not_of(whitespace) + 1U );
}

std::ostream& operator<<( std::ostream& os, const ConfigFile& cf )
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// Save a ConfigFile to os
for( ConfigFile::mapci p = cf.myContents.begin();
p != cf.myContents.end();

++p )

{
0s << p->first << " " << cf.myDelimiter << " ";
0S << p->second << std::endl;

}

return os;

std::istream& operator>>( std::istream& is, ConfigFile& cf )

{

// Load a ConfigFile from is
// Read in keys and values, keeping internal whitespace
typedef string::size_type pos;

const string& delim = cf.myDelimiter; // separator

const string& comm = cf.myComment; // comment

const string& sentry = cf.mySentry; // end of file sentry
const pos skip = delim.length(); // length of separator
string nextline = ""; // might need to read ahead to see where

value ends

while( is || nextline.length() > @ )

{

// Read an entire line at a time

string line;

if( nextline.length() > @ )

{
line = nextline; // we read ahead; use it now
nextline = "";

}

else

{
std::getline( is, line );

}

// Ignore comments

line = line.substr( @, line.find(comm) );

// Check for end of file sentry

if( sentry I= "" && line.find(sentry) != string::npos ) return

is;

// Parse the line if it contains a delimiter

pos delimPos = line.find( delim );

if( delimPos < string::npos )

{
// Extract the key
string key = line.substr( @, delimPos );
line.replace( @, delimPos+skip, "" );
// See if value continues on the next line
// Stop at blank line, next line with a key, end of

stream,

// or end of file sentry
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bool terminate = false;

while( !terminate && is )

{
std::getline( is, nextline );
terminate = true;

string nlcopy = nextline;
ConfigFile::trim(nlcopy);
if( nlcopy == "" ) continue;

nextline = nextline.substr( 0,
nextline.find(comm) );

if( nextline.find(delim) != string::npos )
continue;
if( sentry != "" && nextline.find(sentry) !=
string::npos )
continue;

nlcopy = nextline;
ConfigFile::trim(nlcopy);

if( nlcopy != "" ) line += "\n";
line += nextline;

terminate = false;

}

// Store key and value
ConfigFile::trim(key);
ConfigFile::trim(line);
cf.myContents[key] = line; // overwrites if key is

repeated
}
}
return is;
}
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Aopég (Structs) povnuartov (log) oéktn

#ifndef _ OEM4_BINARY_HEADER_H
#define _ OEM4_BINARY_HEADER_H
struct OEM4_BINARY_HEADER

// Standard binary header

// start of packet first byte
// start of packet second byte
// start of packet third byte

Length of the header
Message number
Message type

Address of the data port the

Message length

Sequence #

Idle time

GPS Time Status

GPS Week number
Milliseconds into week
Receiver status word

The 16bit CRC check sum
Receiver software version

Number of observations
packed binary range data

satellite ID number
almanac reference time

{
unsigned char sopl;
unsigned char sop2;
unsigned char sop3;
unsigned char header_length;
unsigned short number;
unsigned char type;
unsigned char port_address;
log was received on
unsigned short length;
unsigned short sequence;
unsigned char idle;
unsigned char gps_stat;
unsigned short gps_week;
unsigned long millisecs;
unsigned long status;
unsigned short crc;
unsigned short version;
}s5
#endif
#include "header.h"
typedef struct
{
OEM4_BINARY_HEADER hdr;
unsigned long iObs; //
unsigned char datal[24]; //
} RANGECMPB_LOG;
#include "header.h"
typedef struct
{
unsigned long ulPRN; //
unsigned long ulTimeWeek; //
weeks
double dTimeSec; //
sec
double dEcc; //
double dRateRA; //
rad/sec
double dRA; //
rad
double dW; //
rad
double dMe; //
rad
double dCAfo; //
sec
double dCAf1; //
sec/sec

almanac reference time

eccentricity
rate of right ascension

right ascension
argument of perigee
mean anomaly

clock aging parameter

clock aging parameter
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double dN;

rad/sec
double dA;

m
double dInclA;

rad
unsigned long ulSVConfig;
unsigned long ulHealthPrn;
unsigned long ulHealthAlm;
int bAntiSpoof;

} ALMANACB_DATA;

typedef struct

corrected mean motion

//
//

semi-major axis

//

angle of inclination

//
//

Satellite Configuration
SV health (subframe 4 or 5)
SV health (almanac)

// Anti-Spoofing On

{
OEM4_BINARY_HEADER hdr;
long INumMessages; // Number of satellite PRN
almanac messages to follow
ALMANACB_DATA data[32];
} ALMANACB_LOG;
#include "header.h"
typedef struct
{
unsigned long prn; // Satellite PRN number
unsigned long ereferweek; // Ephemeris Reference Week
unsigned long erefertime; // Ephemeris Reference Time
unsigned char  subframel[30]; // Ephemeris subframe 1
unsigned char  subframe2[30]; // Ephemeris subframe 2
unsigned char  subframe3[30]; // Ephemeris subframe 3
unsigned short filleril;
unsigned short filler2;
} RAWEPHEM DATA;
typedef struct
{
OEM4_BINARY_HEADER hdr;
RAWEPHEM_DATA data;

} RAWEPHEM_LOG;

#tinclude "header.h"

#define MAXCHAN 24

typedef struct

{
unsigned short svprn;
unsigned short frequency;
GPS)
double psr;
float psrstd;
double adr;
float adrstd;
float dop;
float sno;
float locktime;
unsigned long ch_status;

} RANGEB_DATA;

// Maximum number of signal channels

PRN
Frequency number of GLONASS SV (@ for

pseudo range

pseudorange standard deviation
accumulated doppler

accumulated doppler standard deviation
Doppler

Signal/Noise

time locked

channel status
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typedef struct
{

OEM4_BINARY_HEADER hdr;

unsigned long
RANGEB_DATA
} RANGEB_LOG;

#include

typedef struct

{
unsigned long
unsigned long
double
double
double
float
long
float
float
float
char
float
float
unsigned
unsigned
unsigned
unsigned
char

} OEM4POSB_LOG;

char
char
char
char

iObs;
data[MAXCHAN];

"header.h"

sol stat;

pos_type;

lat;

lon;

hgt;

und;

datum_id;

latdev;

londev;

hgtdev;
ref_station_id[4];
lag;

age;

sats;
gps_11_ranges;
gps_l11 mask_ranges;
gps_12_mask_ranges;
reserved[4];

// BESTPOS log structure

typedef struct
{

OEM4_BINARY_HEADER

OEMA4POSB_L0OG
} BESTPOSB_LOG;

hdr;
data;

// MARKPOS log structure

typedef struct
{

OEM4_BINARY_HEADER

OEM4POSB_L0OG
} MARKPOSB_LOG;

hdr;
data;

// MATCHEDPOS log structure

typedef struct
{

OEM4_BINARY_HEADER

OEM4POSB_LOG

} MATCHEDPOSB_LOG;

hdr;
data;

// PSRPOS log structure

typedef struct
{

OEM4_BINARY_HEADER

OEM4POSB_L0OG
} PSRPOSB_LOG;

hdr;
data;

// Number of observations

Solution status

Position type

Latitude

Longitude

Height above mean sea level
Undulation

Datum ID

Latitude standard deviation
Longitude standard deviation
Height standard deviation
Reference station ID
Differential correction lag
Solution age

Number of matched satellites
Number of GPS L1 ranges used
Number of GPS L1 ranges used
Number of GPS L2 ranges used
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// RTKPOS log structure
typedef struct

{
OEM4_BINARY_HEADER hdr;

OEM4POSB_LOG data;
} RTKPOSB_LOG;
#include "header.h"

#tdefine COM_PASSTHROUGH_MAX (80) // Maximum size of the pass
through log

typedef struct

{

OEM4_BINARY_HEADER hdr;

unsigned long number_bytes; // Number of bytes
to follow

char my_buff[COM_PASSTHROUGH_MAX]; // Message data

} PASSCOMB_LOG;
#tinclude "header.h"

typedef struct

{
OEM4_BINARY_HEADER hdr;
unsigned long ulSolStatus; // Solution status
unsigned long ulPosType; // Position type
unsigned long ulVelType; // Velocity type
unsigned long ulNavType; // Navigation data type
double dDistance; // See the OEM4 manual for a
detailed description of the following fields
double dBearing;
double dAlongTrack;
double dXTrack;
int iEtalWeek;
double dEtaSeconds;

} NAVIGATEB_LOG;

typedef struct

{
unsigned long prn; // Satellite PRN number
double tow;
unsigned long health;
unsigned long iodel;
unsigned long iode2;
unsigned long week;
unsigned long zweek;
double toe;
double a;
double dn;
double mo;
double ecc;
double w;
double cuc;
double cus;
double crc;
double crs;
double cic;
double cis;
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double iQ;
double io;
double wo;
double wo;

unsigned long iodc;

double toc;
double tgd;
double afo;
double afi;
double af2;

unsigned long as;

double n;
double ura;

} RAWEPHEM_DATA;

typedef struct
{

OEM4_BINARY_HEADER

RAWEPHEM_DATA
} RAWEP

hdr;
data;

#include "header.h"

typedef struct

{
unsigned long
unsigned long

bias measurements
unsigned long

ulClockModelStatus;
ulRejectCount;

ulNoiseMillisecs;

addition since Jan 3, 1980

unsigned long
since Jan 3,
double

ulUpdateMillisecs;

dRangeBias;

correction parameters)

double

dRangeBiasRate;

correction parameters)

double
(clock correction
double
double
double
double
double
double
double
double
double

double
(m)

double
measurement (m/s)

unsigned long
(1=yes, ©=no0)

dSAB;
parameters)
dCovXX;

dCovXY;
dCovXZ;
dCovYX;
dCovYY;
dCovYZ;
dCovZX;
dCovzy;
dCovZZ;

dInstRangeBias;
dInstDrift;

ulConstellationChange;

} CLOCKMODELB_BODY;

typedef struct
{

// Clock model status
// Number of rejected range

// GPS time of last noise

// GPS time of last update

// Range bias (clock

// Range bias rate (clock

// Range bias error due to SA
[] =mmmmmmmmmmmme
//

//

//

// The covariance matrix

//

/!
[/ === mmmmmmm e

// Instantaneous range bias
// Instantaneous drift

// Constellation change
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OEM4_BINARY_HEADER hdr;
CLOCKMODELB_BODY body;
} CLOCKMODELB_LOG;
#tinclude "header.h"

enum POS_AVE_STAT

{
OFF_AVE = 0o, // Card is not averaging
INPROGRESS, // Averaging is currently in progress
COMPLETE // Averaging is complete
3
typedef struct
{
OEM4_BINARY_HEADER hdr;
double dLat; // Average WGS84 latitude (degrees)
double dLon; // Average WGS84 longitude (degrees)
double dHgt; // Average height above sea level (m)
float fLatDev; // Estimated average standard
deviation of WGS84 latitude (degrees)
float fLonDev; // Estimated average standard
deviation of WGS84 longitude (degrees)
float fHgtDev; // Estimated average standard
deviation of height (m)
POS_AVE_STAT eSolnstat; // Solution status corresponding to
the POSITION AVERAGING TABLE in the manual
unsigned long ulAvetime; // Elapsed time of everaging (s)
unsigned long ulSamples; // Number of samples in the average

} AVEPOSB_LOG;

#include "header.h"

#define MAX_COMPONENTS 10 // This is the current limit in the
OEM4 card

#define BIN_MODEL_LEN 16

#define BIN_PSN_LEN 16

#define BIN_HWVERSION_LEN 16
#define BIN_SWVERSION_LEN 16
#define BIN_BOOTVERSION_LEN 16

#define BIN_COMPDATE_LEN 12
#define BIN_COMPTIME_LEN 12
#define BIN_MAX_ LEN 16 // The maximum of the above lengths
typedef struct
{
unsigned long comptype; // Component type
char model[BIN_MODEL_LEN]; // Model
char psn[BIN_PSN_LENT]; // Serial number
char hwversion[BIN_HWVERSION_LEN]; // Hardware version
char swversion[BIN_SWVERSION_LEN]; // Software version
char bootversion[BIN _BOOTVERSION_ LEN]; // Boot software
version
char compdate[BIN_COMPDATE_LEN]; // Compile date
char comptime[BIN_COMPTIME_LEN]; // Compile time

} VERSIONB_DATA;
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typedef struct

{

OEM4_BINARY_HEADER hdr;

unsigned long components; // Number of
components in the log

VERSIONB_DATA data[MAX_COMPONENTS];

} VERSIONB_LOG;
#tinclude "header.h"

typedef struct

{
unsigned long vel status; // velocity status (solution status)
unsigned long vel type; // velocity type (Solution type)
float latency; // velocity log latency
float lag; // differential correction age
double hor_speed; // horizontal velocity
double trk_gnd; // direction of travel over ground
double vert_speed; // vertical velocity
float std; // 3d standard deviation

} OEM4VELB_LOG;

// BESTVEL log structure
typedef struct
{
OEM4_BINARY_HEADER hdr;
OEM4VELB_LOG data;
} BESTVELB_LOG;

// PSRVEL log structure
typedef struct
{
OEM4_BINARY_HEADER hdr;
OEM4VELB_LOG data;
} PSRVELB_LOG;

// RTKVEL log structure
typedef struct
{
OEM4_BINARY_HEADER hdr;
OEM4VELB_LOG data;
} RTKVELB_LOG;

#tinclude "header.h"

#define MAXCHAN 24 // Maximum number of signal channels
typedef struct
{

unsigned long wulsol status; // Solution status

unsigned long ulpos_type; // Position type

float ftrack_elev_cutoff; // Tracking elevation cutoff
angle

unsigned long ulnumber_of chans; // Number of hardware channels

with information to follow
} TRACKSTATB_HEADER;

typedef struct
{
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unsigned short ulPRN;
unsigned short ulFrequency;

unsigned long wultracking_status;

double dpseudorange;
float fdoppler_freq;
float fCNo;
ratio (dB-Hz)
float flocktime;
continuous tracking
float fPSR_residual;

pseudorange filter (m)

// Satellite PRN number

// Glonass Frequency index
// Channel tracking status
// Pseudorange (m)

// Doppler frequency (Hz)
// Carrier to noise density

// Number of seconds of

// Pseudorange residual from

unsigned long ulPSR_range_reject_code; // Range reject code from

pseudorange filter (m)

float fPSR_Filter_weight;

} TRACKSTATB_DATA;

typedef struct

{
OEM4_BINARY_HEADER hdr;
TRACKSTATB_HEADER header;

TRACKSTATB_DATA data[MAXCHAN];

}TRACKSTATB_LOG;
#tinclude "header.h"

typedef struct

{

unsigned long ulClockModel;

double dGPSOffset;
time

double dOoffsetStd;
Receiver Clock Offset

double dUtcOffset;
time

long lUtcYear;

unsigned char ucUtcMonth;
unsigned char ucUtcDay;
unsigned char ucUtcHour;
unsigned char ucUtcMin;
long lUtcMillisec;
int bUtcStatus;

} TIME_DATA;

typedef struct

{
OEM4_BINARY_HEADER hdr;

TIME_DATA body;
} TIMEB_LOG;

#tinclude "header.h"

#tdefine MAXSVCHAN 24
at one time

typedef struct
{

double dReservedl;
unsigned long ulNumSats;

// Pseudorange filter weighting

ClockModelStatus
Receiver Offset in seconds from GPS

Instantaneous Standard Deviation of

Offset in seconds of GPS time from UTC

uTcC
uTC
uTC
uTC
uTC
uTcC
uTC

Year

Month

Day

Hour

Minutes
Milliseconds
Status

// Maximum number of SVs that we track

// number of satellites
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} SATXYZB_HEADER;

typedef struct

{
unsigned long ulPRN; // SV PRN
double dx; // SV X coordinate (metres)
double dy; // SV Y coordinate (metres)
double dz; // SV Z coordinate (metres)
double dClkCorr; // SV clock correction
double dIonCorr; // ionospheric correction
double dTropCorr; // tropospheric correction
double dReserved2; // reserved
double dReserved3; // reserved

} SATXYZB_DATA;

typedef struct

{
OEM4_BINARY_HEADER  oem4hdr;
SATXYZB_HEADER header;
SATXYZB_DATA data[MAXSVCHAN];

} SATXYZB_LOG;

#tinclude "header.h"
#tdefine MAX_NUM_SAT 50

typedef struct
{

int bSatVis; // Is satellite visibility valid?
int bCompAlm; // Was complete almanac used?
unsigned long ulNumSat; // Number of satellites with

information in log
} SATVISB_HEADER;

typedef struct

{
short sPrn; // Satellite PRN number
short sReserved;
unsigned long ulHealth; // Satellite health
double dElev; // Satellite elevation (degrees)
double dAz; // Satellite azimuth (degrees)
double dTrueDop; // Theoretical doppler of satellite
double dAppDop; // Apparent doppler of satellite

} SATVISB_DATA;

typedef struct

{
OEM4_BINARY_HEADER hdr;
SATVISB_HEADER header;
SATVISB_DATA data[MAX_NUM_SAT];

} SATVISB_LOG;
#tinclude "header.h"

#tdefine MAXSTATS 4 // Maximum number of status codes contained in the
log

typedef struct
{

unsigned long ulError; // Reciever Error
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unsigned long ulNumStats;
} RXSTATUSB_HEADER;

typedef struct
{
unsigned long
unsigned long
Mask
unsigned long
Mask
unsigned long
Mask
} RXSTATUSB_DATA;

ulRxstat;
ulRxstatPri;

ulRxstatSet;

ulRxstatClear;

typedef struct

{
OEM4_BINARY_HEADER hdr;
RXSTATUSB_HEADER header;
RXSTATUSB_DATA data[MAXSTATS];

} RXSTATUSB_LOG;

/7
//

//
//

// Number of Status Codes

Reciever
Reciever

Reciever

Reciever

Status Word
Status Priority

Status Event Set

Status Event Clear
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Apyeio viomoinong Socket

// Definition of the ServerSocket class

#ifndef ServerSocket_class
#tdefine ServerSocket_class

#tinclude "Socket.h"

class ServerSocket : private Socket
{
public:
ServerSocket ( int port );
ServerSocket (){};
virtual ~ServerSocket();

const ServerSocket& operator << ( const std::string& ) const;
const ServerSocket& operator >> ( std::string& ) const;

void accept ( ServerSocket& );

}s

#endif
// Implementation of the ServerSocket class

#include "ServerSocket.h"
#include "SocketException.h"

ServerSocket: :ServerSocket ( int port )

{
if (! Socket::create() )
{
throw SocketException ( "Could not create server socket." );
}
if ( ! Socket::bind ( port ) )
{
throw SocketException ( "Could not bind to port." );
}
if (! Socket::listen() )
{
throw SocketException ( "Could not listen to socket." );
}
}
ServerSocket: :~ServerSocket ()
{
}

64



const ServerSocket& ServerSocket::operator << ( const std::string& s )
const

¢ if ( ! Socket::send (s ) )
¢ throw SocketException ( "Could not write to socket." );
}
return *this;
}

const ServerSocket& ServerSocket::operator >> ( std::string& s ) const

{
if (! Socket::recv ( s ) )

{

throw SocketException ( "Could not read from socket."” );

}

return *this;

}

void ServerSocket::accept ( ServerSocket& sock )
if (! Socket::accept ( sock ) )
{

throw SocketException ( "Could not accept socket." );

}
}

// Definition of the ClientSocket class

#ifndef ClientSocket_class
#define ClientSocket_class

#tinclude "Socket.h"

class ClientSocket : private Socket

{

public:

ClientSocket ( std::string host, int port );

virtual ~ClientSocket(){};

const ClientSocket& operator << ( const std::string& ) const;

const ClientSocket& operator >> ( std::string& ) const;

¥
#endif

// Implementation of the ClientSocket class

#include "ClientSocket.h"
#include "SocketException.h"
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ClientSocket::ClientSocket ( std::string host, int port )

{
if (! Socket::create() )

{

throw SocketException ( "Could not create client socket." );

}

if ( ! Socket::connect ( host, port ) )

{
throw SocketException ( "Could not bind to port." );

}

const ClientSocket& ClientSocket::operator << ( const std::string& s )
const

¢ if ( ! Socket::send (s ) )
¢ throw SocketException ( "Could not write to socket."” );
}
return *this;
}

const ClientSocket& ClientSocket::operator >> ( std::string& s ) const

{
if (! Socket::recv ( s ) )

{

throw SocketException ( "Could not read from socket." );

}

return *this;

}

// Definition of the Socket class

#ifndef Socket_class
#define Socket_class

#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netdb.h>
#include <unistd.h>
#include <string>
#include <arpa/inet.h>

const int MAXHOSTNAME = 200;
const int MAXCONNECTIONS = 5;
const int MAXRECV = 500;

class Socket
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{
public:
Socket();
virtual ~Socket();
// Server initialization
bool create();
bool bind ( const int port );
bool listen() const;
bool accept ( Socket& ) const;

// Client initialization
bool connect ( const std::string host, const int port );

// Data Transimission

bool send ( const std::string ) const;

int recv ( std::string& ) const;

void set_non_blocking ( const bool );

bool is_valid() const { return m_sock != -1; }
private:

int m_sock;

sockaddr_in m_addr;

}s

#endif
// SocketException class
#ifndef SocketException_class
#define SocketException_class
#include <string>
class SocketException
{
public:
SocketException ( std::string s ) : ms (s ) {};
~SocketException (){};
std::string description() { return m_s; }
private:
std::string m_s;
}s

ttendif
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Apyeio khaocewv NORD

#ifndef _ BUFFER_HPP

#define _ BUFFER_HPP

#include <string.h>

#include <limits.h>

#include "Defines.h"

#include "ncexcept.hpp”

#tdefine BUFFER_MAX SIZE (8192) // The maximum size of buffer that
can be given

enum BUFFER_SET_RETURN
{
BUFFER_SET_GOOD, // All the data has been taken
BUFFER_SET_NOT_ENOUGH_ROOM, // Not enough room in the serial input.
Call Set again before destructing the ucBuf_ data.
BUFFER_SET_REMAINS

}s

enum BUFFER_GET_RETURN

{
BUFFER_GET_GOOD, // All the data has been given
BUFFER_GET_EMPTY // There is not enough data to be taken

}s

class nBuffer
{
protected:
unsigned char ucBuff[BUFFER_MAX SIZE * 2]; // Double the size character
buffer

int iOffset; // The offset marked by the user

int iBuffStart; // Where the data begins

int iBuffEnd; // Where the data ends

long 1TotalSize; // The sum of all the reads

bool bMyWrapped; // Indicates 1lTotalSize has wrapped
public:

nBuffer ();

// Fill the buffer
BUFFER_SET_RETURN Set (unsigned char *ucBuf_, int iSize_ );

// This method makes the requested number of bytes available to be

// // written to by the caller. This method does
NOT set the data,

// // it simply sets aside the requested
space in nBuffer's internal buffer,

// // and returns a pointer to the
start of the buffer area set aside.

// // Returns NULL if there is

not enough space to be set aside.
unsigned char *SetRequestBufSpace (int iSizeRequested );
// Fill the buffer with a string (also copy the nul)
BUFFER_SET_RETURN Puts (char *szStr );
// Read from the buffer, if ucBuf_ is NULL no data is transfered
BUFFER_GET_RETURN Get (unsigned char *ucBuf_, int iSize );
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BUFFER_GET_RETURN Get (unsigned char *ucBuf_, int iSize_, unsigned char
ch, short *iNumBytes); // Read up to ch

// What is the current offset?

long Tell ();

// Record the offset into ucBuff

void SetSync ();

// Go back to the offset into ucBuff

void Sync ();

// Go to the next character to find data to decode

void ReSync (int iSize = 1);

// Clear the buffer and stats

void Clear ();

// Get the amount in the ucBuff

int iAmount ()

{

return (iBuffEnd - iBuffStart);

}
}s
tendif

// Filename: NDefines.h

#ifndef _ NDEFINES_H
#define _ NDEFINES H

LIT1I7I7T7 0707777700077 7770707770707 0770 70707 7077777717777771771771717177
// Standard Types

LTI ITTT PP 77707777 r i 707 77777077077077777777077770707777777177
typedef signed int INT; // Signed Machine word size (Assume to
be no larger than 16 bit)

typedef unsigned int  UINT; // Unsigned Machine word size (Assume to
be no larger than 16 bit)

// Defined by microsoft

typedef char CHAR; // Signed 1-byte

typedef unsigned char UCHAR; // Unsigned 1-byte

typedef signed short  SHORT; // Signed 2-byte (Unsuported for the T-
805)

typedef wunsigned short USHORT; // Unsigned 2-byte (Unsuported for the T-
805)

typedef signed long LONG; // Signed 4-byte

typedef unsigned long ULONG; // Unsigned 4-byte

typedef float FLOAT; // Single precision - IEEE floating point
32 bits
typedef double DOUBLE; // Double precision - IEEE floating point
64 bits

typedef 1long double LDOUBLE; // Extended double precision - 8@ bits

typedef int BOOL ; // BOOL (TRUE or FALSE)
typedef unsigned char BOOLCHAR;// BOOL (TRUE or FALSE) 1-byte

LITTITT7T7 0707777077707 07 i 77 r7r77770770770777777770777777177177177177
// Other Global Types

LITTIITTIIIT TP 7 I 7777777707707 707770777777777177777
typedef DOUBLE GPS_TIME; // Time in seconds
typedef LDOUBLE BTIME; // Big Time in bigger seconds
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[1717711717777171177117777177
// BOOLEAN Values

[1T171777771771717171117177

#tdefine TRUE (1)
#tdefine FALSE (9)
#tdefine YES (1)
#tdefine NO (0)
#tdefine ON (1)
#define OFF (9)
#define GOOD (1)
#tdefine BAD (0)

[IT11717177777777777777777

// NULLs

I11117777711771177171117177

#ifndef NULL

#tdefine NULL (9) // Pointer
#endif

#ifndef NUL

#define NUL (9) // End of String
#endif

#define DBL_EQUAL(x,v) ((fabs((DOUBLE) (x) - (DOUBLE) (v) )) < DBL_EPSILON)

// Make character upper case
#tdefine TOUPPER(ch) ((ch) >= "a" && (ch) <= 'z' ? (ch)-"a'+'A"'" : (ch))

// Convert an ASCII hex character to a nibble
#define CHARTOHEX(ch) ((ch) >= "A"' ? ((ch) - 'A")+10 : (ch) - '@")

// 08/12/1999 [CEL] I added a char in front of the definition for
HEXTOCHAR as

// it was generating compiler errors in the form of

// significant figures may be lost due to conversion.

// Convert a nibble to a ASCII hex character

#tdefine HEXTOCHAR(hx) char((hx) >= @x0A ? (hx) + 'A'" - @x0A : (hx) + '@")

// Convert a nibble to a ASCII hex character
#define ISHEX(hx) (((hx) >= '@' && (hx) <= '9') || (TOUPPER(hx) >= 'A' &&
TOUPPER(hx) <= 'F'))

// Return the smallest of the two values
#tdefine MIN(x,y) ((x)<(y) ? (xX) : (y))

// Return the largest of the two values
#define MAX(x,y) ((x)<(y) ? (y) : (x))

// Return the square value
#tdefine SQR(x) ((x)*(x))

// Compare DOUBLES
#define COMPARE_REAL(X, Y, D) ((fabs((X)-(Y)) < (D)) ? 1:0)

// Conversion factors

#tdefine M2INM ((double) (©.00053995680)) /* INM - International
nautical mile */

#tdefine M2FT ((double) (1.0/0.3048))

#define M2MILE  ((double) (0.00062137119))

#define MBAR2KPA ((double) (1.0/10.9))
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#tdefine MBAR2INI ((double) (1.0/33.8639))
#define MBAR2MM ((double) (1.0/1.33322))
#define MBAR2PSI ((double) (1.0/68.94757))

// Hex conversion routines; definition ONLY. Must include "hexconv.cpp" to
use.

unsigned long htol( const char *pszStringIn );

void htoArray( const char *pszStringIn , char* array, int iMaxNum);

void Arraytoh( const char *ArrayIn , char* pszStringOut, int iNumBytes);

#tendif

//filename GpsOut.hpp
#ifndef _ GpsOut_HPP
#tdefine __ GpsOut_HPP

#include "Defines.h"
#include "Buffer.hpp"
//#include "DBgps.hpp"

enum LOG_TYPE // Used by iType
{
UNKNOWN_LOG_TYPE, // Unknown logs type
NOVATEL_ASCII, // Novatel ASCII logs
NOVATEL_BINARY, // Novatel Binary logs
NOVATEL_OEM4_ASCIT, // Novatel ASCII logs
NOVATEL_OEM4_BINARY, // Novatel Binary logs
NOVATEL_OEM4_ABBREVIATED_ASCII, // Novatel Abbreviated ASCII logs
NMEA, // National Marine Electronics Association
logs
RINEX, // Rinex ASCII log
CARD_RESPONSE, // GPSCard response statement
ERROR_PROMPT, // Prompt for an error message
ACK_PROMPT, // Prompt for acknowledge messages (eg. <OK)
STANDARD_PROMPT
}s
#tdefine MAX_NOUT_SIZE (8192) // Maximum size of a NovAtel log

buffer (ALMANACA logs are big!)
#tdefine NOUT_LARGE_UNKNOWN (20) // Consider "large" unknown if bigger than
this

// 111l Make sure that when you add a new log, it is between the
LOGS_START and LOGS_END entries of the appropriate derived parsing class
// // V1111 When changing this table make sure changes are also made to

g_astLogMap in NoutUnknown.CPP
enum NOUT_ID

{
UNKNOWN,

LOGS_START,
ACPA,
AGCA,
ALMA,
ATTA,
BATA,
BSLA,
CALA,
CDSA,
CLKA,
CLMA,
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COM1A,
COM2A,
CONSOLEA,
CORA,
CTSA,
DCSA,
DIRA,
DOPA,
ETSA,
FRMA,
FRWA,
GALA,
GCLA,
GEPA,
GROUPA,
GRPA,
HDRA,
IONA,
ISMRA,
KPHA,
LPSTATUSA,
META,
MKPA,
MKTA,
MPMA,
MSGA,
NAVA,
OPTA,
P20A,
PAVA,
PDCA,
PDCDBG1A,
PDCVERA,
PNTA,
POSA,
PROJECTA,
PRTKA,
PSNA,
PXYA,
PVAA,
RALA,
RASA,
RBTA,
RCCA,
RCSA,
REPA,
RGEA,
RNGA,
RPSA,
RT20A,
RTCA,
RTCMA,
RTCM16T,
RTKA,
RTKOA,
RVSA,
SATA,
SBLA,
SBTA,
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SCHA,
SFDA,
SITELOGA,
SNOA,
SPHA,
STATUSA,
SVDA,
TM1A,
UTCA,
VERA,
VLHA,
WALA,
WUTCA,
WBRA,
WRCA,

ACPB,
AGCB,
ALMB,
ATTB,
BATB,
BSLB,
CALB,
CDSB,
CLKB,
CLMB,
COM1B,
COM2B,
CONSOLEB,
CORB,
CTSB,
DCSB,
DIRB,
DLLB,
DOPB,
ETSB,
FRMB,
FRWB,
GALB,
GCLB,
GEPB,
GROUPB,
GRPB,
HDRB,
IONB,
ISMRB,
KPHB,
LPSTATUSB,
METB,
MKPB,
MKTB,
MPMB,
MSGB,
NAVB,
OPTB,
P20B,
PAVB,
PDCB,
PDCDBG1B,
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PDCVERB,
POSB,
PROJECTB,
PRTKB,
PSNB,
PVAB,
PXYB,
RALB,
RASB,
RBTB,
RCSB,
REPB,
RGEB,
RGEC,
RGED,
RPSB,
RT20B,
RTCAB,
RTCMB,
RTKB,
RTKOB,
RVSB,
SATB,
SBLB,
SBTB,
SCHB,
SFDB,
SITELOGB,
SNOB,
SPHB,
STATUSB,
SVDB,
TM1B,
UTCB,
VERB,
VLHB,
WALB,
WUTCB,
WBRB,
WRCB,
SSOBSL1L2,
SSOBSL1,
SSOBSGISMO,
TAGB,
DICB,

GPALM,
GPGGA,
GPGLL,
GPGNS,
GPGRS,
GPGSA,
GPGST,
GPGSV,
GPRMB,
GPRMC,
GPVTG,
GPZDA,
GPZTG,
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GLALM,
GLGGA,
GLGLL,
GLGNS,
GLGRS,
GLGSA,
GLGST,
GLGSV,
GLRMB,
GLRMC,
GLVTG,
GLZDA,
GLZTG,
GNALM,
GNGGA,
GNGLL,
GNGNS,
GNGRS,
GNGSA,
GNGST,
GNGSV,
GNRMB,
GNRMC,
GNVTG,
GNZDA,
GNZTG,

PTNL_GGK,

XO0BS,
XOHD,
XNHD,
XNAV,

ZMESB,
ZPOSB,
ZEPHB,
ZSTNB,
ZCFGB,
ZTAGB,

TESTBED_TIMEA,

TESTBED_TESTIDA,
TESTBED_REPORTA,
TESTBED_MIRRORA,
TESTBED_TIMEB,

TESTBED_TESTIDB,
TESTBED_REPORTB,
TESTBED_MIRRORB,

// OEM4
CLOCKMODELA,
CLOCKMODELB,
VERSIONA,
VERSIONB,
AVEPOSA,
AVEPOSB,
BESTPOSA,
BESTPOSB,
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BESTVELA,
BESTVELB,
MARKPOSA,
MARKPOSB,
MATCHEDPOSA,
MATCHEDPOSB,
NAVIGATEA,
NAVIGATEB,
PASSCOM1A,
PASSCOM1B,
PASSCOM2A,
PASSCOM2B,
PASSCOM3A,
PASSCOM3B,
PSRPOSA,
PSRPOSB,
PSRVELA,
PSRVELB,
PROPAGATEDCLOCKMODELA,
PROPAGATEDCLOCKMODELB,
RTKPOSA,
RTKPOSB,

RANGEA,

RANGEB,
RANGECMPA,
RANGECMPB,
RAWEPHEMA,
RAWEPHEMB,
RAWGPSSUBFRAMEA,
RAWGPSSUBFRAMEB,
REFSTATIONA,
REFSTATIONB,
RXCONFIGA,
RXCONFIGB,
RXSTATUSA,
RXSTATUSB,
SATSTATA,
SATSTATB,

TIMEA,

TIMEB,
TRACKSTATA,
TRACKSTATB,
ALMANACA,
ALMANACB,
TIONUTCA,
IONUTCB,
CHANDEBUGA,
CHANDEBUGB,
UNKNOWNOEM4A, // Unknown but valid OEM4 ASCII log
UNKNOWNOEM4B, // Unknown but valid OEM4 binary log

POINTOBS, // Point format NCObservation
POINTEPH, // Point format NCOrbit

PASHR_POS, // Ashtech
LOGS_END,
// End of log types
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// Start of Card responses
FSU_TUNED,

FSU_DETUNED,
TRANSPARENTMODE_ON,
TRANSPARENTMODE_OFF,

COM1_PROMPT,
COM2_PROMPT,
COM3_PROMPT,
COM1_PROMPT_LF,
COM2_PROMPT_LF,
COM3_PROMPT_LF,
CONSOLE_PROMPT,
CRLF_PROMPT,

INVALID_COMMAND_NAME,

INVALID_NUMBER_OF_ARGUMENTS,

INVALID DATA_LOGGER_TYPE,
INVALID_COMMAND_OPTION,
INVALID_IN_DATA,

INVALID CHANNEL_NUMBER,
INVALID_SATELLITE_NUMBER,
INVALID _DOPPLER,
INVALID_DOPPLER_WINDOW,
NVM_ERROR,

OK_ACK,

// End of Card responses

// All identities flag (IMPORTANT: These should always be last in the

enum)
MAX_NOUT_ID,
ALL_NOUT_ID
¥

class NOutUnknown

{

public:
// Returned by NOutUnknown:
enum RETURN

{
START, //
OKAY, //
EOFILE, //
EMPTY, //
RESYNC //
}s
NOutUnknown (); //

virtual ~ NOutUnknown ();

:Read

Start of Nout

Everything is peachy keen
End of file encountered
Needs data

Moving to the next byte

Constructor
// Destructor

// Give new data to serial buffer
BUFFER_SET_RETURN Set (unsigned char *ucbuf, INT iSize);
// Get the log buffer. The Read is usually in the derived class

UCHAR *Get ();

// Defaults to returning the last log read identity as a string, log id

may be specified.

const char *szIdStr (UINT iLogId = ALL_NOUT_ID)

{
return GetIDStr (iLogId);

77



}

// Return a printable synopsis of the logs read.

// void PrintSum (NCString * ncStr);

void Clear ();

// Return the number of unidentified bytes.

LONG Unknown ();

// Return the number of blocks of unidentified bytes.
ULONG ulNumLargeUnknownBytes ()

{

¥
// Return the number of logs of id read.

INT iNumber (INT iId = ALL_NOUT_ID);

return ulMyNumLargeUnknownBytes;

// Information functions

LOG_TYPE Type (void); // Type of log

NOUT_ID Id (void); // Return the identity of the last read
log

INT Size (void); // Return size of last read buffer

LONG TotalSize (); // Return total size.

LONG Tell () // Return the local buffer offset

{

}
INT iBytesInRxBuf () // Number of unread bytes in serial buffer

are in the internal buffer

{
}

ULONG ulGetiNumNOut (ULONG nId)
{

}

// Return the identity of the (usually) user entered log
static NOUT_ID elIdStr (CHAR * szId);

return SerDat.Tell ();

return SerDat.iAmount ();

return iNumNOut[nId];

// Return the identity of the last read log
// static NCString eIdStr (NOUT_ID eld);

// Resync to the next byte
void ReSync (int iSize = 1);

protected:

// DATA

nBuffer SerDat; // Serializes blocks of data/memory

RETURN OldNoutReturn; // If the last read was good

NOUT_ID iId; // Identity of the last log

UCHAR ucBuf[MAX_NOUT SIZE]; // Where the log is kept

INT m_iSize; // The size of the last log

LOG_TYPE iType; // The type of the last log

// DATA (statistical), not publicly accessible from this base class.

ULONG ulUnknownBytes; // Number of unknown bytes encountered

ULONG ulLastUnknownBytes; // Number of unknown bytes encountered
before the last log

ULONG ulMyNumLargeUnknownBytes; // Number of large unknown bytes
encountered

LONG m_1TotalSize; // The total accumulated size
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INT iNumNOut[MAX_NOUT_ID]; // Number of times each LogID has been
read.

// FUNCTIONALITY
INT CopyStr (nBuffer & dat); // Copies Ascii characters from the file

void DecodeAscii (); // Identify Ascii log type, NovAtel or
NMEA

void DecodeOEM4Ascii ();// Identify OEM4 Ascii log type

void DecodeBinary (); // Identify Binary log type

void DecodeOEM4Binary (); // Identify Binary log type

const char *GetIDStr (UINT uiLogID = ALL_NOUT_ID);

private:
// Helper function for PrintSum
// void PrintSum_AddLog (NOUT_ID eId_, NCString * nsDestination_);

// Array of string representations of nOutId (from NOutUnknown.hpp).
char **m_ppszId;

}s
class NXOut:public NCException
{
public:
enum XCode
{
FunctionNotSupported = NXOUT_INDEX, // Function is not supported by the
parser
InvalidID, // This is the original invalid id used by
Point
InvalidlLogld, // This is what used to be the NExcept of Test
EntryNotFound, // Not in the table
ReadForwardTwice // I guess this isn't allowed
}s
// constructors
NXOut (XCode ExCode, char *szFile, int nLine, char *szDate,
char *szTime):NCException (ExCode, szFile, nLine, szDate, szTime)
{
}
NXOut (XCode ExCode, char *szFile, int nLine, char *szDate, char *szTime,
char *szMsg):NCException (ExCode, szFile, nLine, szDate, szTime,
szMsg)
{
}
}s

#tendif // GpsOut

//GpsOutC. hpp

#ifndef _ GpsOutC_HPP

#tdefine __ _GpsOutC_HPP

#include "GpsOut.hpp"

#include "logtypes.h"

#tdefine OEM4_CRC_SIZE (4) // Number of bytes that makes up the CRC
#include "logheaders/range.h"

#include "logheaders/almanac.h"

#include "logheaders/satvis.h"
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#include "logheaders/rawephem.h"
#include "logheaders/time.h"
#include "ncrc32.hpp"

#include "Stack.hpp"

#include <boost/any.hpp>

// GPSTk

#include <iostream>

#include <fstream>

#include <iomanip>

#include <time.h>

#include <string>

#include <map>

#include <math.h>

//#include "src/CommandOption.hpp"
//#include "src/CommandOptionWithTimeArg.hpp
//#include "src/CommandOptionParser.hpp"

#include "gpstk/src/DayTime.hpp"
//#include "src/NovatelStream.hpp"
//#include "src/NovatelData.hpp"
#include "gpstk/src/Exception.hpp”
#include "gpstk/src/EngEphemeris.hpp"
#include "gpstk/src/FFStream.hpp"
#include "gpstk/src/RinexNavData.hpp"
#include "gpstk/src/RinexObsData.hpp"
//#include "src/NovatelStream.hpp"

#include "gpstk/src/RinexObsStream.hpp"
#include "gpstk/src/RinexNavStream.hpp"
#include "gpstk/src/RinexObsHeader.hpp"
#include "gpstk/src/Triple.hpp"

using namespace std;
using namespace gpstk;

using
boost::any_cast;

class

NOut:

public

NOutUnknown
{
public:

// Read a log from the internal buffer

NOutUnknown: :RETURN Read ();

void PopItems ();

// fill header initially
void InitializeHeaders(RinexObsHeader& roh, RinexNavHeader& rnh);
//Fill ObsRinex with data
void RinObsData( RinexObsData& rnod , RANGEB_LOG Log);
//Fill NavRinex with data
void RinNavData( RinexNavData& rnnd , RAWEPHEM_LOG Log);
//Update Header

int UpdateHeader(string& TempFile, string& OutputFile, RinexObsHeader&

//Callculate Utc Time
time_t NOut::UtcTime();

rh);
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//Constructor

Nout();

//Calculate Rinex File Names
void RinObsFileCalculate();
void RinNavFileCalculate();

L1117 177077777777777777777777777777777777/GPSTK
int ndt[9];

double bestdt[9];

// epochs

DayTime CurrEpoch,PrevEpoch,FirstEpoch;

// table of PRN/#obs

map<RinexPrn,vector<int> > table;

map<unsigned long,int> AlmanacAntiSpoof;

vector<int> totals;

// Command line input

bool help,Debug;

DayTime BegTime,EndTime;

string NovatelFile, RinexObsFile, RinexNavFile;

string InputDirectory;

// header fields

bool FillOptionalHeader;

Triple HDANntPos,HDAntOffset; // TD

vector<string> HDcomments;

vector<RinexObsHeader: :RinexObsType> OutputTypes;

long gpsWeek;

bool debias;

bool RinexNavFileFlag;
short ObsFileDay;
short ObsFileYear;
short NavFileDay;
short NavFileYear;
bool AntiSpoof;

int Obsstart_hour;
int Obsstart_min;
int Obsinterval;
int Obscurr_hour;
int Obscurr_min;
int Obsnow;

int Obsstart;

int Obscurr_mod;
int Obsprev_mod;
bool ObsIsClosed;
bool ObsStartInit;
bool IsClosed;

int Navstart_hour;
int Navstart_min;
int Navinterval;
int Navcurr_hour;
int Navcurr_min;
int Navnow;

int Navstart;

int Navcurr_mod;
int Navprev_mod;
bool NavIsClosed;
bool NavStartInit;
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int NavPrevInternval;
int ObsPrevInternval;
string NavFilesPath;
string ObsFilesPath;
string TempFilename;

ofstream myFile;

// other global data
string ObsFileName;
string NavFileName;

//NovatelStream instr;
RinexObsStream rostr;
RinexNavStream rnstr;
RinexObsHeader roh;

// used in CommandLine

// indexes for the std obs types in the header
int inC1,inP1,inlL1,inD1,inS1,inP2,inlL2,inD2,1inS2;

RinexNavHeader rnh;
RinexNavData rnd;
RinexObsData rod;

/*Ntp Time*/
struct tm ntp_time;
double ntp_secs;

protected:
void
DecodeOEM4Binary ();
void DecodeOEM4Ascii();
Stack <
boost::any >
st;

}s

ttendif

// Identify Binary log type

// Identify OEM4 Ascii log type

82



/7

Filename:

#ifndef _ LOGTYPES_H
#tdefine _ LOGTYPES_H

enum BINARY_LOG_TYPE

{

*/

is

*/

POSB_LOG_TYPE
CLKB_LOG_TYPE
TM1B_LOG_TYPE
MKTB_LOG_TYPE
MKPB_LOG_TYPE
SPHB_LOG_TYPE
DOPB_LOG_TYPE
NAVB_LOG_TYPE
DCSB_LOG_TYPE
RTCM_LOG_TYPE
RNGB_LOG_TYPE
SATB_LOG_TYPE
RCSB_LOG_TYPE
REPB_LOG_TYPE
RALB_LOG_TYPE
IONB_LOG_TYPE
UTCB_LOG_TYPE
ALMB_LOG_TYPE
CTSB_LOG_TYPE
EPHB_LOG_TYPE
SVPB_LOG_TYPE
KPHB_LOG_TYPE
RQGB_LOG_TYPE
CMSB_LOG_TYPE
PXYB_LOG_TYPE
GGAB_LOG_TYPE
SVCB_LOG_TYPE

CONSOLEDATA_LOG

COM1DATA_LOG_TYPE
COM2DATA_LOG_TYPE

RGEB_LOG_TYPE

RGEC_LOG_TYPE
smaller */
VLHB_LOG_TYPE

RT20B_LOG_TYPE

SVDB_LOG_TYPE

P20B_LOG_TYPE

RTCAB_LOG_TYPE =

CDSB_LOG_TYPE
MONB_LOG_TYPE

RTCM3_LOG_TYPE =
RTCM9_LOG_TYPE
RTCM16_LOG_TYPE =

RTCM59_LOG_TYPE

PVLB_LOG_TYPE
DDSB_LOG_TYPE
VXYB_LOG_TYPE
ETSB_LOG_TYPE
PVAB_LOG_TYPE
PAVB_LOG_TYPE

VLoOoNOATUVTE, WNBR

[y
N R O « v v v v v v
)

) /*

)

=
w

J
14,
15,
16,
17,
18,
19,
20,
21,
22,
24,
25,
26,
27,
28,
TYPE

/*
/*

30,
31,

29,
/*
/*
/*

32,

33, /*
34,
= 35,
36,

/*
/*
/*

/*

LogTypes.

h

obsolete */

obsolete */
obsolete */

/* bin logs to support */

pass through data logging */
by P. Fenton Mar 94 */
new rngb that has new cstatus and is smaller

new compressed rngb that has new cstatus and
velocity, latency, heading */

matched obs rt20 (posb) */
another sat ECEF and other related range data

new version of CMSB with RTCA */
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CLMB_LOG_TYPE = 51,

RBTB_LOG_TYPE = 52, /* Raw navigation data */

SBTB_LOG_TYPE = 53, /* strange numbers for compatibility with GSV */
FRMB_LOG_TYPE = 54,

WBRB_LOG_TYPE = 55,

RVSB_LOG_TYPE = 56,
DLLB_LOG_TYPE = 57,
VERB_LOG_TYPE = 58,

BSLB_LOG_TYPE = 59,

RPSB_LOG_TYPE = 60,
RTKB_LOG_TYPE = 61,
RTKOB_LOG_TYPE = 62,
PRTKB_LOG_TYPE = 63,
OPTB_LOG_TYPE = 64,
RGED_LOG_TYPE =

RASB_LOG_TYPE = 66,

WRCB_LOG_TYPE = 67,

SNOB_LOG_TYPE = 68,
RTCM1819_LOG_TYPE = 69,
RTCM2021_LOG_TYPE = 70,

RTCM22_LOG_TYPE = 71,
ATTB_LOG_TYPE = 72,

SBLB_LOG_TYPE = 73,

AGCB_LOG_TYPE = 74, // hidden
ACPB_LOG_TYPE = 75, // hidden

FRWB_LOG_TYPE = 79,

// LogPak PDC specific logs
PDCB_LOG_TYPE = 76,
PDCDBG1B_LOG_TYPE = 1999,

// WAAS specific

WALB_LOG_TYPE = 81,
WUTCB_LOG_TYPE = 82,
CORB_LOG_TYPE = 83,

MPMB_LOG_TYPE = 95,
CRLB_LOG_TYPE = 96,
SFDB_LOG_TYPE = 98,
// ISM Specific
ISMRB_LOG_TYPE = 124,
MSGB_LOG_TYPE = 1024,
HDRB_LOG_TYPE = 1025,
GRPB_LOG_TYPE = 1026,
DIRB_LOG_TYPE = 1027,

SCHB_LOG_TYPE = 1028,
LPSTATUSB_LOG_TYPE = 1029,
SITELOGB_LOG_TYPE = 1030,
METB_LOG_TYPE = 1031,
BATB_LOG_TYPE = 1032,
PSNB_LOG_TYPE = 1033,
PDCVERB_LOG_TYPE = 1034,
STATUSB_LOG_TYPE = 1035,

65, // Same as RGEC with a coded

pseudorange SD
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PROJECTB_LOG_TYPE = 1036,
GROUPB_LOG_TYPE = 1037,

DICB_LOG_TYPE
TAGB_LOG_TYPE

15400,
15401,

// Add new logs here synchronizing numbers with GPSCARD (MINOS1&2) tree

// leaving the type number for the old RBT, SBT, and FRM binary logs the
same.
IRBTB_LOG_TYPE
ISBTB_LOG_TYPE
IFRMB_LOG_TYPE

102, /* Raw navigation data */
103, /* strange numbers for compatibility with GSV */
104,

// Softsurv format observation blocks
SSOBS_L1L2 LOG_TYPE = 20001,

SSOBS_L1 LOG_TYPE = 10001,
SSOBS_GISMO_LOG_TYPE = 10000, // now obsolete

// GLONASS logs

GEPB_LOG_TYPE = 77,
GALB_LOG_TYPE = 78,
CALB_LOG_TYPE = 87,
GCLB_LOG_TYPE = 88,

// OEM4 logs

IONUTCB_LOG_TYPE = 8 | 0x20000,
CLOCKMODELB_LOG_TYPE = 16 | ©x20000,
RAWGPSSUBFRAMEB_LOG_TYPE = 25 | 0©X20000,
CHANDEBUGB_LOG_TYPE = 32 | ©x20000,
VERSIONB_LOG_TYPE = 37 | ©x20000,
RAWEPHEMB_LOG_TYPE = 41 | 0x20000,
BESTPOSB_LOG_TYPE = 42 | 0x20000,
RANGEB_LOG_TYPE = 43 | 0x20000,
PSRPOSB_LOG_TYPE = 47 | ©x20000,
SATVISB LOG_TYPE = 48 | 0x20000,
PROPAGATEDCLOCKMODELB_LOG_TYPE = 71 | ©x20000,
ALMANACB_LOG_TYPE = 73 | 0x20000,
RAWALMB_LOG_TYPE = 74 | ©x20000,
TRACKSTATB_LOG_TYPE = 83 | ©x20000,
SATSTATB_LOG_TYPE = 84 | ©x20000,
RXSTATUSB_LOG_TYPE = 93 | 0x20000,
RXSTATUSEVENTB_LOG_TYPE = 94 | 0x20000,
MATCHEDPOSB_LOG_TYPE = 96 | 0x20000,
BESTVELB_LOG_TYPE = 99 | 0x20000,
PSRVELB_LOG_TYPE = 100 | 0x20000,
TIMEB_LOG_TYPE = 101 | 0x20000,
RANGEPNB_LOG_TYPE = 126 | 0x20000,
RXCONFIGB_LOG_TYPE = 128 | ©x20000,
RANGECMPB_LOG_TYPE = 140 | ©x20000,
RTKPOSB_LOG_TYPE = 141 | 0x20000,
NAVIGATEB_LOG_TYPE = 161 | ©x20000,
AVEPOSB_LOG_TYPE = 172 | ©x20000,
REFSTATIONB_LOG_TYPE = 175 | 0x20000,
PASSCOM1B_LOG_TYPE = 233 | ©x20000,
PASSCOM2B_LOG_TYPE = 234 | 0x20000,
PASSCOM3B_LOG_TYPE = 235 | 0x20000,
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// OEM4 commands
FIX_CMD_TYPE = 44 | 0x20000,

// Zeiss logs supported
ZMESB_LOG_TYPE = 201,
ZPOSB_LOG_TYPE = 202,
ZSTNB_LOG_TYPE = 203,
ZCFGB_LOG_TYPE = 204,
ZEPHB_LOG_TYPE = 205,
ZTAGB_LOG_TYPE = 206,

};

typedef enum BINARY_ LOG_TYPE BINARY LOG_TYPE;
#endif

// Filename:  NCRC32.hpp

#ifndef _ CRC32_HPP
#define _ CRC32_HPP

#tinclude "ndefines.h"

class Crc32
{
private:
static const unsigned long ulCrcTable[256]; // One copy of the
table is used by all instances of this class

public:
unsigned int Test( char *ucBuf_ ); //
ASCIT
unsigned int Test( unsigned char *ucBuf_, int iSize_); //
Binary

unsigned long CalculateCRC32( unsigned char *ucBuf_, int iSize); //
Calculate and return the CRC32 for a binary buffer

s

ftendif

// Filename: NDefines.h
#ifndef _ NDEFINES_H
#define __NDEFINES_H

LITTITI7T7 0077777077777 r 707777777707 70770777777771777777177177177177
// Standard Types

[ITT11TTT7707 7770777707777 777777777777 7777777777777771777771777717777177

typedef signed int INT; // Signed Machine word size (Assume to
be no larger than 16 bit)
typedef unsigned int  UINT; // Unsigned Machine word size (Assume to

be no larger than 16 bit)

// Defined by microsoft

typedef char CHAR; // Signed 1-byte

typedef unsigned char UCHAR; // Unsigned 1-byte

typedef signed short  SHORT; // Signed 2-byte (Unsuported for the T-
805)

typedef wunsigned short USHORT; // Unsigned 2-byte (Unsuported for the T-
805)
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typedef
typedef

typedef
32 bits
typedef
64 bits
typedef

typedef
typedef

signed long LONG; // Signed 4-byte

unsigned long ULONG; // Unsigned 4-byte
float FLOAT; // Single precision - IEEE floating point
double DOUBLE; // Double precision - IEEE floating point

long double LDOUBLE; // Extended double precision - 80 bits

int BOOL; // BOOL (TRUE or FALSE)
unsigned char BOOLCHAR;// BOOL (TRUE or FALSE) 1-byte

LITTITITT7 0077770777 r7 i r7 077777707 7077077777777077077077077177177177
// Other Global Types

[ITT717T7707 7770777777 777777777777777777777717777777777777171777177171777

typedef
typedef

DOUBLE GPS_TIME; // Time in seconds
LDOUBLE BTIME; // Big Time in bigger seconds

1171717777717 77717777717717
// BOOLEAN Values

[117777777717777711717111777

ttdefine
t#tdefine
t#tdefine
t#tdefine
#define
ttdefine
ttdefine
t#tdefine

TRUE (1)
FALSE (0)
YES (1)
NO (0)
ON (1)
OFF (0)
GOOD (1)
BAD (0)

[1IT1717777717771711717111777

// NULLs

[I11777717177777771717177

#ifndef
#define
tendif
#tifndef
t#tdefine
f#tendif

ttdefine

// Make
#tdefine

NULL
NULL (@) // Pointer

NUL
NUL (9) // End of String
DBL_EQUAL(x,v) ((fabs((DOUBLE) (x) - (DOUBLE) (v) )) < DBL_EPSILON)

character upper case
TOUPPER(ch) ((ch) >= "a" && (ch) <= 'z' ? (ch)-"a'+'A"'" : (ch))

// Convert an ASCII hex character to a nibble

t#tdefine

CHARTOHEX(ch) ((ch) >= 'A' ? ((ch) - 'A')+10 : (ch) - '@")

// ©8/12/1999 [CEL] I added a char in front of the definition for
HEXTOCHAR as

/7
//

it was generating compiler errors in the form of
significant figures may be lost due to conversion.

// Convert a nibble to a ASCII hex character

#tdefine

HEXTOCHAR(hx) char((hx) >= @x0A ? (hx) + 'A'" - @x0A : (hx) + '@")

// Convert a nibble to a ASCII hex character

t#tdefine

ISHEX(hx) (((hx) >= '@' & (hx) <= '9") || (TOUPPER(hx) >= 'A' 8&&

TOUPPER(hx) <= 'F'))
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// Return the smallest of the two values
MIN(x,y) ((x)<(y) 2 (x) = (¥))

#tdefine

// Return the largest of the two values
MAX(X,y)  ((x)<(y) ? (y) : (X))

t#tdefine

// Retur
ttdefine

// Compa
#tdefine

// Conve
ttdefine
nautical
#define
#define
ttdefine
ttdefine
f#tdefine
#tdefine

// Hex conversion routines; definition ONLY.

use.

n the square value

SQR(x) ((x)*(x))

re DOUBLES
COMPARE_REAL(X, Y,

rsion factors

M2INM ((double)
mile */

M2FT ((double)
M2MILE ((double)
MBAR2KPA ((double)
MBAR2INI ((double)
MBAR2MM  ((double)
MBAR2PSI ((double)

D)

(0.

(1.
(@.
(1.
(1.
(1.
(1.

((fabs((X)-(Y)) < (D)) ? 1:0)

00053995680)) /* INM - International

0/0.3048))
00062137119))
0/10.0))
0/33.8639))
9/1.33322))
0/68.94757))

unsigned long htol( const char *pszStringIn );
void htoArray( const char *pszStringIn , char* array, int iMaxNum);
void Arraytoh( const char *ArrayIn , char* pszStringOut, int iNumBytes);

#tendif
//filena

#tifndef

f#tdefine

#include
#tinclude
#tinclude
#tinclude
#tinclude

t#tdefine
*/
#tdefine

t#tdefine
t#tdefine
#tdefine

typedef
int

me ntpshm.hpp

__ntpshm_HPP

__ntpshm_HPP
<iostream>
<sys/time.h>
<sys/ipc.h>
<sys/shm.h>
<math.h>

PPS_MAX_OFFSET

PUT_MAX_OFFSET

NTPD_BASE ©0x4e545030

SHM UNIT  ©
NTPSHMSEGS 4

struct {

100000 /* microseconds the PPS can 'pull’

500000 /* microseconds for lost lock */

/* "NTPQ" */
/* SHM driver unit number (0..3) */
/* number of NTP SHM segments */

mode; /* @ - if valid set
* use values,

* X X X ¥

clear valid
1 - if valid set
if count before and after read of values is equal,
use values
clear valid

Must include "hexconv.cpp" to
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int count;
time_t clockTimeStampSec;
int clockTimeStampUSec;
time_t receiveTimeStampSec;
long receiveTimeStampUSec;
int leap;
int precision;
int nsamples;
int valid;
int pad[1@0];
}shmTime;
class NtpShm
{
public:
shmTime *getShmTime(int unit);
void ntpshm_init();
int ntpshm_alloc();
bool ntpshm_free(int segment);
int ntpshm_put(double fixtime);
int ntpshm_pps(struct timeval *tv);
NtpShm();
bool enable_ntpshm;
int shmindex;
int shmTimeP;
bool shmTimePPS;
protected:

shmTime *oshmTime[NTPSHMSEGS];
bool shmTimeInuse[NTPSHMSEGS];

}s
#tendif

//filename: ntpshm.cpp
#include "ntpshm.hpp"

using namespace std;
NtpShm: :NtpShm()
/*Constructor*/
{
int i;
shmindex=-1;
shmTimeP=-1;
for(i=0; i<NTPSHMSEGS;i++)
shmTimeInuse[i]=false;
shmTimePPS=false;
}
shmTime* NtpShm::getShmTime(int unit)
{
int shmid=shmget ((key_t)(NTPD_BASE+unit),
sizeof (shmTime), IPC_CREAT|@644);
if (shmid == -1) {
cout<<"shmget failed\n";
return NULL;
} else {
shmTime *p=( shmTime *)shmat (shmid, @, ©);
/*@ -mustfreefresh */
if ((int)(long)p == -1) {
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cout<<"shmat failed\n";
return NULL;
}
cout<<"shmat(%d,0,0) succeeded\n";
return p;
/*@ +mustfreefresh */

}

void NtpShm::ntpshm_init()

/* attach all NTP SHM segments. called once at startup, while still root
*/

{

int i;

for (i = @; 1 < NTPSHMSEGS; i++)

oshmTime[i] = getShmTime(i);
memset(shmTimeInuse,@,sizeof(shmTimelnuse));
shmTimePPS = true;
enable_ntpshm = true;

}

int NtpShm::ntpshm_alloc()
/* allocate NTP SHM segment. return its segment number, or -1 */

{

int i;

for (i = @; i < NTPSHMSEGS; i++)
if (oshmTime[i] != NULL && !shmTimeInuse[i]) {
shmTimeInuse[i] = true;

memset((void *)oshmTime[i],0,sizeof(shmTime));
oshmTime[i]->mode = 1;

oshmTime[i]->precision = -1; /* initially 0.5 sec */

oshmTime[i]->nsamples = 3; /* stages of median filter */
coutc<"index:"<<i;

return i;

}

return -1;

}

bool NtpShm::ntpshm_free(int segment)
/* free NTP SHM segment */

{
if (segment < @ || segment >= NTPSHMSEGS)
return false;
shmTimeInuse[segment] = false;
return true;
}

int NtpShm::ntpshm_put(double fixtime)
/* put a received fix time into shared memory for NTP */
{

shmTime *myshmTime = NULL;

struct timeval tv;

double seconds,microseconds;
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if (shmindex < 0 ||
(myshmTime = oshmTime[shmindex]) == NULL)
return 0;

(void)gettimeofday(&tv,NULL);
microseconds = 1000000.0 * modf(fixtime,&seconds);

myshmTime->count++;

myshmTime->clockTimeStampSec = (time_t)seconds;

myshmTime->clockTimeStampUSec = (int)microseconds;

myshmTime->receiveTimeStampSec = (time_t)tv.tv_sec;
myshmTime->receiveTimeStampUSec = tv.tv_usec;

/* setting the precision here does not seem to help anything, too
hard to calculate properly anyway. Let ntpd figure it out.
Any NMEA will be about -1 or -2.

Garmin GPS-18/USB is around -6 or -7.

*/

myshmTime->count++;

myshmTime->valid = 1;

return 1;

/* put NTP shared memory info based on received PPS pulse */

int NtpShm::ntpshm_pps(struct timeval *tv)
{
shmTime *myshmTime = NULL, *myshmTimeP = NULL;
time_t seconds;
double offset;
long 1 _offset;

if (shmindex < @ || shmTimeP < @ ||
(myshmTime = oshmTime[shmindex]) == NULL ||
(myshmTimeP = oshmTime[shmTimeP]) == NULL)
return 0;

/* check if received time messages are within locking range */

1 offset = myshmTime->receiveTimeStampSec - myshmTime-
>clockTimeStampSec;

/*@ -ignorequals @*/
1 offset *= 1000000;
1 offset += myshmTime->receiveTimeStampUSec - myshmTime-
>clockTimeStampUSec;
/*@ +ignorequals @*/
if (labs( 1 _offset ) > PUT_MAX OFFSET) {
cout<<"ntpshm_pps: not in locking range: "<<(long)l offset<<"\n";
return -1;
¥
/*@ -ignorequals @*/
cout<<"tvusec: "<<tv->tv_usec<<"other:"<< (1000000 - PPS_MAX_OFFSET);
if (tv->tv_usec < PPS_MAX_OFFSET) {
seconds = (time_t)tv->tv_sec;
offset = (double)tv->tv_usec / 1000000.0;
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} else {
if (tv->tv_usec > (1000000 - PPS_MAX_OFFSET)) {
seconds = (time_t)(tv->tv_sec + 1);
offset = 1 - ((double)tv->tv_usec / 1000000.0);
}
if (tv->tv_usec > (1000000 - PUT_MAX_OFFSET)) {
seconds = (time_t)(tv->tv_sec +1);
offset = 1 - (double)tv->tv_usec / 1000000.0;

}else {
myshmTimeP->precision = -1; /* lost lock */
cout<<"ntpshm _pps: lost PPS lock\n";
return -1;

}

}

myshmTimeP->count++;

myshmTimeP->clockTimeStampSec = seconds;
myshmTimeP->clockTimeStampUSec = 0;
myshmTimeP->receiveTimeStampSec = (time_t)tv->tv_sec;
myshmTimeP->receiveTimeStampUSec = tv->tv_usec;

myshmTimeP->precision = offset != @ ? (int)(ceil(log(offset) / M_LN2))

-20;
myshmTimeP->count++;
myshmTimeP->valid = 1;

cout<<"ntpshm_pps: clock: "<<(unsigned long)seconds<<" @ "<<(unsigned

long)tv->tv_sec<<"."<<(unsigned long)tv->tv_usec<<", precision
"<<myshmTimeP->precision<<"\n";

return 1;
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//Filename:

NOem4Hdr . h

#ifndef _ NOEM4HDR_HPP
#define _ NOEM4HDR_HPP

typedef struct OEM4_BINARY_HEADER

{

unsigned char sopl;

unsigned char sop2;

unsigned char sop3;

unsigned char header_length;
start of packet )

unsigned short number;

unsigned char type;

unsigned char port_address;

log was received on

unsigned short length;
header or CRC)

unsigned short sequence;
unsigned char idle;
unsigned char gps_stat;
unsigned short gps_week;
unsigned long millisecs;
unsigned long status;
unsigned short Reserved;
unsigned short version;

} OEM4_BINARY_HEADER;

enum TIME_STATUS

{

}s

GPSTIME_UNKNOWN =
GPSTIME_USER,
GPSTIME_USERADJUSTING,
GPSTIME_COARSEADJUSTING,
GPSTIME_COARSE,
GPSTIME_COARSESTEERING,
GPSTIME_FINEADJUSTING,
GPSTIME_FINE,
GPSTIME_FINESTEERING,
GPSTIME_FREEWHEELING,
GPSTIME_SATTIME,

9,

enum PORT_NAME

{

NO_PORTS = O,
COM1_ALL = 1,
COM2_ALL = 2,
COM3_ALL = 3,
USB_ALL = 4,

THISPORT_ALL =
ALLPORTS = 8,
CoM1 = 32,
CoM1_1,
CoM1_2,
CoM1_3,
coM1_4,
CoM1_5,
COM1_6,

6,

// Standard binary header

start of packet first byte
start of packet second byte
start of packet third byte
Length of the header ( From

number

type
of the data port the

Message
Message
Address
Message length (Not including
Sequence #

Idle time

GPS Time Status

GPS Week number

Milliseconds into week
Receiver status word

Receiver software version
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coM1_7,
CoM1_8,
CoM1_9,
COM1_10,
CoM1_11,
coM1_12,
COM1_13,
COM1_14,
COM1_15,
COM1_16,
CoM1_17,
COM1_18,
COM1_19,
COM1_20,
coM1_21,
COM1_22,
COM1_23,
COM1_24,
COM1_25,
COM1_26,
CoM1_27,
COM1_28,
COM1_29,
COM1_30,
COM1_31,
coM2 = 64,
comM2_1,
com2_2,
com2_3,
comM2_4,
CoM2_5,
CoM2_6,
com2_7,
com2_8,
comM2_9,
com2_10,
com2_11,
com2_12,
comM2_13,
comM2_14,
ComM2_15,
com2_16,
com2_17,
comM2_18,
comM2_19,
CoM2_20,
com2_21,
com2_22,
com2_23,
CoM2_24,
CoM2_25,
CoM2_26,
com2_27,
com2_28,
comM2_29,
comM2_30,
com2_31,
COM3 = 96,
CoM3_1,
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COM3_2,
COM3_3,
COM3_4,
COM3_5,
COM3_6,
CoM3_7,
COM3_8,
COM3_9,
CoM3_10,
CoM3_11,
COM3_12,
COM3_13,
COM3_14,
COM3_15,
COM3_16,
COM3_17,
COM3_18,
COM3_19,
COM3_20,
COM3_21,
COM3_22,
COM3_23,
COM3_24,
COM3_25,
COM3_26,
COM3_27,
COM3_28,
COM3_29,
CoM3_30,
COM3_31,
USB = 128,
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USB_29,
USB_30,
USB_31,
THISPORT = 192,
THISPORT 1,
THISPORT 2,
THISPORT 3,
THISPORT 4,
THISPORT 5,
THISPORT 6,
THISPORT 7,
THISPORT 8,
THISPORT 9,
THISPORT 10,
THISPORT 11,
THISPORT 12,
THISPORT 13,
THISPORT 14,
THISPORT 15,
THISPORT 16,
THISPORT 17,
THISPORT 18,
THISPORT 19,
THISPORT 20,
THISPORT 21,
THISPORT 22,
THISPORT 23,
THISPORT 24,
THISPORT 25,
THISPORT 26,
THISPORT 27,
THISPORT 28,
THISPORT 29,
THISPORT 30,
THISPORT 31,
MAX_PORT

}s
#endif
//filename buffer.cpp

#include "Buffer.hpp"
nBuffer: :nBuffer ()

{
Clear (); //Zero all the variables

}

void

nBuffer::Clear ()

{
iBuffStart = 0;
iBuffEnd = 0;
i0ffset = 0;
1TotalSize = ©;
bMyWrapped = FALSE;

}

// Fill the buffer with a string
BUFFER_SET_RETURN nBuffer::Puts (char *szStr_ )
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{
}

// Fill the buffer with a string
BUFFER_SET_RETURN nBuffer::Set (unsigned char *ucBuf_, int iSize_)

{

return Set ((unsigned char *) szStr_, strlen (szStr_) + 1);

int
iNew;
int
iCallerBuff; // Up to where the data was read

// Do we need to shift up?
if (ioffset != 0)
{
if (LONG_MAX - 1TotalSize <= iOffset)
{
// 1TotalSize Wrapped
bMyWrapped = TRUE;
}

if (!bMyWrapped)
1TotalSize += iOffset; // Add the size of the buffer just read to
the total size

iBuffStart -= iOffset; // Start is where the Get will continue
from

// Move any data remaining to the start of the private buffer
for (iNew = ©@; iOffset != iBuffEnd;)
ucBuff[iNew++] = ucBuff[iOffset++];

ioffset = 0; // This is the last sync location
iBuffEnd = iNew;
}

if (iBuffEnd + iSize_ > BUFFER_MAX_SIZE * 2)
return BUFFER_SET_NOT_ENOUGH_ROOM;

iCallerBuff = 0; // Reset the offset into the callers buffer

// Copy the callers data, our internal buffer is twice as big as the max
while (iSize_--)

ucBuff[iBuffEnd++] = ucBuf_[iCallerBuff++];
return BUFFER_SET_GOOD; // All the data has been taken

}
/7

3k >k ok >k >k ok >k >k ok >k >k ok >k >k ok ok >k ok ok >k 5k >k %k ok >k %k ok ok >k 5k >k >k 5k >k >k 5k >k >k ok >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k >k %k >k >k >k %k >k %k *k kk
*

// Read from the buffer
// If ucBuf is NULL no data is output
//

%k >k ok ok >k ok ok >k ok >k >k ok >k >k ok >k >k ok >k >k ok >k >k 5k >k %k ok >k >k ok ok >k ok >k >k ok >k >k ok >k >k 5k >k >k 5k >k >k ok >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k %k 5k >k >k 5k >k >k 5k %k >k 5k *k %

BUFFER_GET_RETURN
nBuffer::Get (unsigned char *ucBuf_, int iSize )

{

int iCaller;
int iStart;
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if (iBuffStart + iSize > iBuffEnd)
return BUFFER_GET_EMPTY;

iStart = iBuffStart;

// See if we got it all
for (iCaller = ©; iSize_ ; iSize --)

{
// Does the caller want this data or should be skip over it?
if (ucBuf))
{
// She wants the data
ucBuf_[iCaller++] = ucBuff[iStart];
}
++iStart;
}
iBuffStart = iStart; // Save for next time in

return BUFFER_GET_GOOD;
}

//

3k >k 5k ok >k ok ok >k ok >k >k ok >k >k ok >k >k ok ok >k ok >k %k ok >k %k ok ok >k 5k >k >k 5k >k >k 5k >k >k ok >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k >k %k >k >k >k %k >k 5k *k kk
*

// Give the current offset into ucBuff

/7

3k 3k ok 3k 3k 3k 3k sk sk ok 3k 3k sk sk ok ok 3k 3k sk ok sk sk 3k 3k sk sk ok ok 3k 3k Sk sk sk ok 3k 3k Sk sk ok sk sk 3k sk sk sk sk 3k 3k sk sk ok ok sk 3k sk sk sk sk 3k 3k Sk sk ok ok >k >k 3k sk sk sk >k >k sk sk ok
k
LONG nBuffer::Tell ()

return 1TotalSize + (LONG) iBuffStart;

//

3k 3k 5k 3k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k ok 5k >k 3k 3k 3k 5k 3k 3k 3k Sk sk ok 3k 3k 3k Sk 3k 5k 5k 3k 3k Sk Sk 5k 3k 3k 3k 3k 3k 5k 5k >k 3k Sk sk ok 3k 3k >k Sk Sk 5k 3k >k 3k Sk ok ok 3k >k >k sk ok ok k >k k ki ki k
*

// Record the offset into ucBuff
//

3k 3k 5k 3k 3k 3k 3k 3k 3k 5k 3k 3k 3k 5k ok 5k >k >k Sk ok 5k 3k 3k 3k Sk sk ok 3k 3k 3k 3k 3k 5k 5k >k 3k Sk 5k 5k 3k 3k 3k 3k 3k 5k 5k >k 3k Sk sk ok 3k 3k >k Sk Sk 5k 3k >k 3k Sk 5k 5k 3k >k >k sk ok ok %k >k >k kk ok
*

void
nBuffer::SetSync ()
{
iOffset = iBuffStart;
}

//

3k 3k 5k 3k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k ok 5k 3k >k 3k ok 5k 3k 3k 3k Sk sk ok 3k 3k 3k 3k 3k 5k 5k >k 3k Sk 3k 5k 3k >k 3k 3k 3k 5k 3k >k 3k Sk sk ok 3k 3k >k Sk Sk 5k 3k >k 3k Sk 5k 5k 3k >k >k 3k ok ok %k >k k ki ki k
*

// Go back to where we were
//

3k 3k ok 3k 3k 3k 3k ok sk ok 3k 3k sk sk ok ok 3k 3k Sk ok sk sk 3k 3k Sk sk ok ok 3k 3k Sk sk sk ok 3k 3k Sk sk ok ok 3k 3k sk sk sk sk 3k sk sk sk ok ok 3k 3k Sk sk sk sk 3k 3k sk sk ok ok 3k >k sk sk sk sk 3k sk sk kok
*

void

nBuffer::Sync ()
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iBuffStart = iOffset;
}

/7

ok o oK oK oK ok ok ko o oK oK oK ok ok ok o ok oK oK oK ok sk ok ok o oK oK oK ok ok ok ok o oK oK oK ok sk o ok o oK oK oK ok ok ok ok oK oK oK oK ok sk ok ok ok oK oK oK ok sk ok ok ok K K K ok sk ok ok
*

// Go to the next character to find data to decode
//

3k 3k 5k 3k 3k >k 3k 3k 3k 5k 3k 3k Sk 3k ok 5k 3k >k Sk ok 5k 3k 3k 3k Sk sk ok 3k 3k 3k Sk 3k 5k 5k 3k 3k Sk Sk 5k 3k >k 3k 3k 3k 5k 5k >k 3k Sk sk ok 3k 3k >k Sk Sk 5k 3k >k 3k Sk >k 5k 5k >k >k 3k ok ok %k >k ko k ki k
*

void

nBuffer::ReSync (int iSize)

}

iBuffStart = iOffset + iSize;

// Filename: NCRC32.cpp

#include <math.h>

#tinclude <stdlib.h>
#include <string.h>
#tinclude <stdio.h>

#include "ndefines.h"
#include "ncrc32.hpp"

/
Crc32::ulCrcTable[256] was generated with the following
standard code:

printf("const unsigned long Crc32::ulCrcTable[256] =\n");
int n, k;
unsigned long c;

printf("{\n");
for (n = @; n < 256; n++)
{
¢ = (unsigned long) n;
for (k = @; k < 8; k++)

if (c & 1)
c = 0xedb88320L ~ (c >> 1);
else

c=2c¢C>1;

}
printf("%s0x%08xL,", n%6 ? " " : "\n ", C )3

¥ X X X X X X X X X X X X X X X ¥ X X X ¥ ¥

}
printf("};\n");

*

*/
const unsigned long Crc32::ulCrcTable[256] =
{

0Xx00000000L, ©x77073096L, Oxee@e6l2cL, Ox990951bal, Ox076dc419L,
0x706af48fL,

oxe963a535L, ©x9e6495a3L, Ox0edb8832L, Ox79dcb8a4lL, Oxe@d5e9lel,
0x97d2d988L,
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0x09b64c2bL,
Ox6ab020f2L,
oxf3b97148L,
0x83d385c7L,
0x136c9856L,
0x63066cdIL,
oxfadf3d63L,
Oxa2677172L,
0x3c0e3e4dllL,
Ox42b2986¢CL,
oxdbbbc9od6lL,
@xabd13d59L,
ox26d930aclL,
ox56b3c423L,
Oxcfba9599L,
oxb1obe924L,
ox2f6f7c87L,
ox01db7106L,
0x98d220bclL,
0xe8b8d433L,
0x7807c9a2l,
ox086d3d2dL,
0x91646¢c97L,
oxf262004el,
0x6c0695edL,
ox12b7e950L,
ox8bbeb8eal ,
oxfbd44ce5L,
ox4db26158L,
0x3dd895d7L,
Oxaddlc4edlL,
oxda60b8doL ,
0x44042d73L,
0x270241aal,
oxbeoblololL,
oxce6le49flL,
ox5edef9vel,
Ox2eb40d81L,
Oxb7bd5c3blL,
0x74bld29al,
Oxead54739L,
0x94643b84L,
oxoded6a3el,
0x7d079ebll,
oxfeefo344L,
0x806567cbl,
0x196c3671L,
ox67dd4acclL,
oxf9bodfefL,
Oxaldl937el,
0x38d8c2c4lL,
0x48b2364blL,
oxd8ed2bdal,
0xa867df55L,
ox316e8eefl,
0x5268e236L,
Oxccoc7795L,
Oxb2bdob28L,

Ox7ebl7cbdL,
0x84bedldel,
0x646ba8cOL,
ox8des8edfsL,
0x4bo4d4a47L,
Oxacbcf9o40oL,
0x51de003al,
oxb8bda5efL,
0x58684c11lL,
oxefd5102alL,
oxefeof934L,
0xe6635c0O1L,
0x1b01a57blL,
Oxfcb9887cL,
ox3ab551cel,
oxd3de6f4fblL,
0x33031de5L,
0xc90c2086L,
0x29d9c998L,
oxcObabeadl,
ox9dd277afL,
©x7a6a5aa8L,
0x8708a3d2L,
0x6e6bo6e7L,
ox8ebeeffIlL,
oxafdff252L,
Oxaf0alb4clL,
ox4669be79L,

oxbbeb4703L,

0xe7b82d0O7L,
Oxladad47dL,
oxfde2f97alL,
0x3b6e20c8L,
oxd2ed85fdL,
0x32d86¢ce3L,
oxc8d75180L,
0x2802b89%%el,
oxcl6lldabl,
0x71b18589L,
0x9609a88elL,
Ox6b6b51f4L,
0x8208f4cllL,
ox62ddiddfL,
Oxa3bcoo74L,
0x4369e96al,
Oxaala4c5fL,
0x5768b525L ,
0xb0de9822L,
oxedb88320L,
0x04db2615L,
Oxe40@ecfobl,
Ox1le0@1f268L,
oxfed41b76L,
0x17b7bed3L,
oxd1bb67f1L,
0x36034af6L,
Oxcb61b38clL,

0x220216b9L,

Px90bf1do1L,
ox6dddedebl,
Ox8a65c9eclL,
0x4c69105elL,
©xa50ab56bL,
ox45df5c75L,
oxbfde611e6L,
0x5f058808L,
oxb6662d3dL,
0x06b6b51fL,
0xel0e9818L,
Ox1lc6c6162L,
oxf50fc457L,
0x15da2d49L,
Oxd4bb30e2lL,
0x346ed9fclL,
oxdded7ccIoL,
0x206185b3L,
Oxc7d7a8b4lL,
0x9abfb3b6L,
0x73dc1683L,
0x9309ffodL,
ox6906c2fel,
0x89d32be0L,
0x60b08ed5L ,
©xabbc5767L,
Ox41047a60L,
oxbc66831al,

@x5505262fL,

ox1db71064L,
oxf4d4b551L,
0x14015c4fL,
oxd56041e4L,
Ox35b5a8fal,
oxdcdeodcflL,
0x21b4f4b5L,
Oxc60cdob2L,
ox76dc4190L,
ox9fbfedasL,
ox7f6a0dbbl,
0x856530d8L,
0x65b0d9oce6L,
ox8cd37cf3L,
Ox4adfas541L,
Oxad678846L,
0x5005713cL,
oxb966d409L ,
0x59b33d17L,
ox03b6e20cL,
Oxe3630b12L,
0x0a0lae27L,
oxf762575dL,
oxleda7a5al,
oxded6a3e8L,
ox3fb5e6ddL,
oxdfeeefc3L,
ox256fd2a0L,

oxc5ba3bbel,
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0x2bb45a92L,
Ox5bdeaeldlL,
ox9b64c2bolL,
oxebBe363fL,
Px72076785L,
0x0cb61b38L,
0x92d28e9blL,
oxfld4e242L,
ox68ddb3f8L,
0x18b74777L,
0x88085ae6L,
oxf862ae69L,
Ox616bffd3L,
0x3903b3c2L,
Oxa7672661L,
oxd9de5adclL,
ox40dfebeelL,
Ox30b5ffe9Il,
oxbdbdf21icL,
oxcdd70693L,
ox54de5729L,
0x2a6f2b94l,
oxb4ebbe37L,

s

Ox5cb36a04L,
Oxec63f226L,
0x05005713L,
0xe5d5be0odL,
ox1fda836elL,
oxffofea7oL,
0x166ccf4a5L,
0xde6016f7L,
0x37d83bfoL,
Oxcabac28al,
0x23d967bfL,

Oxc30c8eall,

oxc2d7ffa7L,
©x756aa39clL,
0x95bf4a82L,
0x7cdcefb7L,
0x81lbel6cdL,
0x66063bcal,
Oxab0ae278L,
0x4969474dL,
Oxa9bcae53L,
0x53b39330L,
oxb3667a2el,

0x5a05dfiblL,

oxb5docf31L,
0x026d930al,
0xe2b87al4lL,
ox0bdbdf21L,
0xf6b9265bL,
0x11010b5cL,
oxd7edd2eel,
ox3e6e77dbL,
Oxdebb9ec5L,
0x24b4a3a6L,
oxc4614abs8lL,

0x2d02ef8dL

// Calculate and return the CRC32 for a binary buffer

unsigned long

Crc32::CalculateCRC32(
unsigned char* ucBuf_,

iSize )

int
{
unsigned long crc = 9;
for (int n=0; n<iSize_; n++)
crc =
return crc;
}

0x2cd99e8bL,
0x9c0906a9L,
Ox7bbl2bael,
ox86d3d2d4L,
ox6fbo77ellL,
ox8f659effL,
0x4e048354L,
Oxaedl6adal,
Ox47b2cf7fL,
Oxbade3605L,

0x5d681b02L,

ulCrcTable[(crc ~ ucBuf_[n]) & @xff] ~ (crc >> 8);

// Verify that the given binary log has the correct checksum

unsigned int
Crc32::Test(

unsigned char* ucBuf_,

int

iSize )

if( ucBuf_[0] != OxAA )

FALSE;

// The crc-32 of a buffer containing a valid crc-32 will be @.

return (CalculateCRC32( ucBuf_, iSize_ ) ? FALSE

}

: TRUE);

// Verify that the given OEM-4 ascii log has the correct checksum

unsigned int
Crc32::Test(

char *pcBuf_

{

char*

unsigned long

)

szCheckCrc32;

ulCrc32;

// Location of the Crc32

// Log's Crc32
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int dataSize; // Length of data used to

compute crc-32

int bufSize; // Size of buffer including
crc-32

int crcSize;

unsigned char* willy; // Temporary buffer

containing binary crc32 appended to guts of pcBuf_

}

unsigned int crcStatus;

if( pcBuf_[0] !'= "#' )
return( FALSE );

szCheckCrc32 = (char *)strrchr((const char*)pcBuf_, "*');

if ( !szCheckCrc32 )
return( FALSE );

// Convert the ascii crc32 to a binary value
if( sscanf( szCheckCrc32+1, "%x ", &ulCrc32 ) == 0)
return( FALSE );

// Make a copy of the log with the '#' and '*' wrapper removed

crcSize = sizeof(ulCrc32);

dataSize = (int) szCheckCrc32 - (int) &pcBuf_[1];
bufSize = dataSize + crcSize;

willy = (unsigned char *) malloc(bufSize);

memset( willy, @, bufSize);
memcpy( willy, &pcBuf_[1], dataSize);

// Append the reported CRC to the data in the buffer
memcpy (&willy[dataSize], &ulCrc32, crcSize);

// The crc-32 of a buffer containing a valid crc-32 will be @.
crcStatus = CalculateCRC32( willy, bufSize ) ? FALSE : TRUE;

// ...I had to work too hard for this joke...
free( willy );

return crcStatus;

//filename GpsOutC.cpp

#include "GpsOutC.hpp"

/*#include "logheaders/range.h"
#include "logheaders/almanac.h"
#include "logheaders/satvis.h"
#include "logheaders/rawephem.h"*/

struct BINARY_HEADER // Standard binary header
{
unsigned char
sopl; // start of packet first byte
unsigned char
sop2; // start of packet second byte
unsigned char
sop3; // start of packet third byte
unsigned char
crc; // the 8 bit CRC check sum
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unsigned long

id; // Message Id
unsigned long
length; // length of packet

s
NOut: :NOout(){

AntiSpoof=false;

BegTime = DayTime::BEGINNING_OF_TIME;
EndTime = DayTime::END_OF_TIME;
FirstEpoch = DayTime::BEGINNING_OF_TIME;
ObsIsClosed=true;
ObsStartInit=true;
NavIsClosed=true;
NavStartInit=true;
IsClosed=true;
RinexNavFileFlag=false;
Obsinterval=15;

Obscurr_mod=-5;

Navcurr_mod=-5;

Obsprev_mod=1;

Obsstart=0;

Navinterval=60;
NavPrevInternval=0;
ObsPrevInternval=0;
NavFilesPath="/tmp";
ObsFilesPath="/tmp";
TempFilename="0Obstemp.tmp";

FirstEpoch = DayTime: :BEGINNING_OF_TIME;
CurrEpoch = DayTime::BEGINNING_OF_TIME;

myFile.open(("Ascii/ascii.log"),ofstream::out | ofstream:

)
}
NOutUnknown: : RETURN // Return error status

NOut::Read () // Read from the internal nBuffer
{
// nTestXor testxor; // Check the checksum

Crc32 testcrc; // Check the OEM4 crc
// TESTXOR_RETURN eTestXorResult; // enum returned from nXor Test
class

bool eCrcResult; // enum return from Crc test class

int NoutReturn; // Return error status

// Zero the number of unknown bytes before the next known bytes
ulLastUnknownBytes = OL;

iId = UNKNOWN;
iType = UNKNOWN_LOG_TYPE; // Set the grouping to unknown

for (;) // Do this until we find a log
if (OldNoutReturn == EMPTY)
{

SerDat.Sync (); // Back to where we were

:app
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OldNoutReturn = OKAY;
}

else

{

SerDat.SetSync (); // Save where we are in the serial data

}

if (SerDat.Get (&ucBuf[@], 1) == BUFFER_GET_EMPTY) // Get a
character to identify the log

{
return OldNoutReturn = EMPTY;
}
switch (ucBuf[@]) // Try to identify the log type
// Novatel OEM4 ASCII?
case '#':
{
NoutReturn = CopyStr(SerDat); // Copy up to the end of a
string
if (NoutReturn == RESYNC) // Did we not find a string?
{
continue; // Can't figure out what the
data is
}
else
{
if (NoutReturn == EMPTY)
{
return OldNoutReturn = EMPTY;
}
}
eCrcResult = testcrc.Test((char*)ucBuf); // Test the
checksum

// Bad Checksum or wrong function used
if( eCrcResult != TRUE )

{
ReSync(); // We're lost, resync

continue;

}

DecodeOEM4Ascii(); // Try and identify the ascii log
iNumNOut[iId]++; // Count it
m_lTotalSize += m_iSize;

break;

}

case OxAA:
{

// Get the other sync bytes

if (SerDat.Get (&ucBuf[1], 2) == BUFFER_GET_EMPTY)
return OldNoutReturn = EMPTY;

if (ucBuf[1] == 0x44)
{
if (ucBuf[2] == @x12) // OEM4 binary log
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// Read in the rest of the header
if (SerDat.
Get (&ucBuf[3],
sizeof (OEM4_BINARY_HEADER) - 3) ==
BUFFER_GET_EMPTY)
return OldNoutReturn = EMPTY;

// Is the header size valid?

if (((OEM4_BINARY_HEADER *) ucBuf)->header_length !=
(unsigned long) sizeof (OEM4_BINARY_HEADER))
{
ReSync (); // Mark this as the place to start
continue;

}

// Is the total size reasonable?

if (((OEM4_BINARY_HEADER *) ucBuf)->length +
(unsigned long) sizeof (OEM4_BINARY_HEADER) >
MAX_NOUT_SIZE)
{
ReSync (); // Mark this as the place to start
continue;

}

// Coerce the long to an int
m_iSize = (int) ((OEM4_BINARY_HEADER *) ucBuf)->length;

// Read the rest of the log
if (SerDat.Get (ucBuf + sizeof (OEM4 BINARY_HEADER),
m_iSize + OEM4_CRC_SIZE) ==
BUFFER_GET_EMPTY)
return OldNoutReturn = EMPTY;

// We want the size of the whole log
m_iSize += sizeof (OEM4_BINARY_HEADER) + OEM4_CRC_SIZE;

// Verify the checksum
eCrcResult = testcrc.Test (ucBuf, m_iSize);

// Bad Checksum or wrong function used or no checksum (not

binary)
if (eCrcResult != TRUE)
{
ReSync (); // Mark this as the place to start
continue;
}

iType = NOVATEL_OEM4_ BINARY; // Assume NovAtel binary
DecodeOEM4Binary (); // Identify log type

else

{
ReSync (); // Cleanup

continue;

}
iNumNOut[iId]++; // Count it
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m_lTotalSize += m_iSize;

break;
}
}
case 'C':
{
NoutReturn = CopyStr(SerDat); // Copy up to the end of a
string
if (NoutReturn == RESYNC) // Did we not find a string?
{
continue; // Can't figure out what the
data is
}
else
{
if (NoutReturn == EMPTY) // There is no more data
{
if (!strncmp((const char*)&ucBuf[1], "oml>", 4))
{
iType = STANDARD_ PROMPT;
iId = COM1_PROMPT_LF;
m_lTotalSize += m_iSize;
break;
}
else if (!strncmp((const char*)&ucBuf[1], "om2>", 4))
{
iType = STANDARD_PROMPT;
iId = COM2_PROMPT_LF;
m_lTotalSize += m_iSize;
break;
}
else
{
return OldNoutReturn = EMPTY;
}

}

if (m_iSize == 7 && !strncmp((const char*)&ucBuf[1],
"om1>\r\n", 6))
{
iType = STANDARD_PROMPT;
iId = COM1_PROMPT;
}
else if (m_iSize == 6 && !strncmp((const char*)&ucBuf[1],
"om1l>\n", 5))
{
iType = STANDARD PROMPT;
iId = COM1_PROMPT_LF;

else if (!strncmp((const char*)&ucBuf[1], "oml>", 4))
{
iType = STANDARD_PROMPT;
iId = COM1_PROMPT_LF;
SerDat.ReSync(5); // Mark this as the place to
start
m_iSize = 5;
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}
else if (m_iSize == 7 && !strncmp((const char*)&ucBuf[1],

"om2>\r\n", 6))
{
iType = STANDARD_PROMPT;
iId = COM2_PROMPT;
}
else if (m_iSize == 6 && !strncmp((const char*)&ucBuf[1],
"om2>\n", 5))
{
iType = STANDARD_PROMPT;
iId = COM2_PROMPT_LF;
}
else if (!strncmp((const char*)&ucBuf[1], "om2>", 4))
{
iType = STANDARD_PROMPT;
iId = COM2_PROMPT_LF;
SerDat.ReSync(5); // Mark this as the place to
start
m_iSize = 5;
}
else if (m_iSize == 9 && !strncmp((const char*)&ucBuf[1],
"onsole>\n", 8))

{
iType = STANDARD_PROMPT;

iId = CONSOLE_PROMPT;

}
else if (m_iSize == 10 && !strncmp((const char*)&ucBuf[1],

"onsole>\r\n", 9))

{
iType = STANDARD_PROMPT;

iId = CONSOLE_PROMPT;
}

else

{
ReSync(); // Mark this as the place to start

continue;

}
m_lTotalSize += m_iSize;

break;

}

case '\r':

{

NoutReturn = CopyStr(SerDat); // Copy up to the end of a

string

if (NoutReturn == RESYNC) // Did we not find a string?

{

continue; // Can't figure out what the

data is

}

else

{
if (NoutReturn == EMPTY)

{
}

return OldNoutReturn = EMPTY;



}

if (m_iSize == 2 && !strncmp((const char*)&ucBuf[1], "\n", 1))

{
iType = CARD_RESPONSE;
iId = CRLF_PROMPT;
}
else
{
ReSync(); // Mark this as the place to start
continue;
}

m_1TotalSize += m_iSize;

break;
}
case '\n':
{
NoutReturn = CopyStr(SerDat); // Copy up to the end of a
string
if (NoutReturn == RESYNC) // Did we not find a string?
¢ continue; // Can't figure out what the
data is
}
else
{
if (NoutReturn == EMPTY)
¢ return OldNoutReturn = EMPTY;
}
}
if (m_iSize == 3 && !strncmp((const char*)&ucBuf[1], "\r\n",
2))
{
iType = CARD_RESPONSE;
iId = CRLF_PROMPT;
}
else
{
ReSync(); // Mark this as the place to start
continue;
}
m_lTotalSize += m_iSize;
break;
}
case 'F':
{
NoutReturn = CopyStr(SerDat); // Copy up to the end of a
string
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string

string

string

19))

}
else if (!strncmp((const char*)&ucBuf[1], "SU DeTuned", 10))
{
iType = CARD_RESPONSE;
iId = FSU_DETUNED;
}
else
{
ReSync();
continue;
}
break;
}
case 'I':
{

if (NoutReturn == RESYNC)

{
continue;
}
else
{
if (NoutReturn == EMPTY)
{
return OldNoutReturn = EMPTY;
}
}

if (!strncmp((const char*)&ucBuf[1], "SU Tuned", 8))

iType = CARD_RESPONSE;
iId = FSU_TUNED;

// Invalid Command Name

// Copy up to the end of a

NoutReturn = CopyStr(SerDat); // Copy up to the end of a

if (NoutReturn == RESYNC)

{
continue;
}
else
{
if (NoutReturn == EMPTY)
{
return OldNoutReturn = EMPTY;
}
}

if (!strncmp((const char*)&ucBuf[1], "nvalid Command Name",

{
iType = CARD_RESPONSE;
iId = INVALID_COMMAND_NAME;
iNumNOut[iId]++; // Count it
}

// Copy up to the end of a
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else if (!strncmp((const char*)&ucBuf[1],
Arguments", 26))

{
iType = CARD_RESPONSE;
iId = INVALID_NUMBER_OF_ARGUMENTS;
iNumNOut[iId]++; // Count it
}

else if (!strncmp((const char*)&ucBuf[1],
Datatype", 22))
{
iType = CARD_RESPONSE;
iId = INVALID DATA LOGGER_TYPE;
ANumNOuUt[iId]++; // Count it

else if (!strncmp((const char*)&ucBuf[1],
Option", 21))

{
iType = CARD_RESPONSE;
iId = INVALID_COMMAND_OPTION;
iNumNOut[iId]++; // Count it
}

else if (!strncmp((const char*)&ucBuf[1],
Number", 21))

{
iType = CARD_RESPONSE;
iId = INVALID_CHANNEL_NUMBER;
ANumNOuUt[iId]++; // Count it
}

else if (!strncmp((const char*)&ucBuf[1],
Number", 23 ))

{
iType = CARD_RESPONSE;
iId = INVALID_SATELLITE_NUMBER;
iNumNOut[iId]++; // Count it
}
else if (!strncmp((const char*)&ucBuf[1],
14))
{
iType = CARD_RESPONSE;
iId = INVALID_DOPPLER;
ANumNOuUt[iId]++; // Count it
}

else if (!strncmp((const char*)&ucBuf[1],
Window", 21))
{
iType = CARD_RESPONSE;
iId = INVALID_DOPPLER_WINDOW;
iNumNOut[iId]++; // Count it
}
else if (!strncmp((const char*)&ucBuf[1],
{
iType = CARD_RESPONSE;
iId = INVALID_IN_DATA;
ANumNOut[iId]++; // Count it
}

else

{
ReSync();
continue;

"nvalid Number of

"nvalid

Logger

Command

"nvalid

Channel

"nvalid

Satellite

"nvalid

"nvalid

Doppler",

"nvalid

Doppler

"nvalid", 6))
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}

break;
}
case 'N':
{
// NVM Error - Unable To Save
NoutReturn = CopyStr(SerDat); // Copy up to the end of a
string
if (NoutReturn == RESYNC) // Copy up to the end of a
string
{
continue;
}
else
{
if (NoutReturn == EMPTY)
¢ return OldNoutReturn = EMPTY;
}
}
if (!strncmp((const char*)&ucBuf[1], "VM Error - Unable To
Save", 25))
{
iType = CARD_RESPONSE;
iId = NVM_ERROR;
ANumNOut[iId]++; // Count it
}
else
{
ReSync();
continue;
}
break;
}
case '<':
{
// Abbreviated ASCII
NoutReturn = CopyStr(SerDat); // Copy up to the end of a
string

if (NoutReturn == RESYNC)

{
continue;
}
else
{
if (NoutReturn == EMPTY)
{
return OldNoutReturn = EMPTY;
}
}

if (!strncmp((const char*)&ucBuf[1], "ERROR:", 6))
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iType = ERROR_PROMPT;
iId = INVALID_IN_DATA;
ANumNOut[iId]++; // Count it

}
else if (!strncmp((const char*)&ucBuf[1], "OK", 2))

{
iType = ACK_PROMPT;
iId = OK_ACK;
ANumNOut[iId]++; // Count it
}
else
{
iType = NOVATEL_OEM4 ABBREVIATED ASCII;
iId = UNKNOWN;
ANumNOut[iId]++; // Count it

}

break;
}
default:
{
m_lTotalSize++;
ulUnknownBytes++;
ullLastUnknownBytes++;
continue;
}
}
// Is this a lot of unknown bytes?
if (ulLastUnknownBytes > NOUT_LARGE_UNKNOWN)
ulMyNumLargeUnknownBytes++; // Count it

return (OKAY);
, }
LITIITI7TT TP 7 7777777070007 0770777777070 707707777777777077771771771717
11111717117
void
NOut: :DecodeOEM4Ascii() // member function to identify log, and set iType

and iId appropriately

{
iIld = UNKNOWN; // Guess UNKNOWN so we don't need trailing

'else' clauses below
iType = NOVATEL_OEM4 ASCII;

/*
// Fill the ncstring with the string up to the comma
NCString nsLogId((char *)&ucBuf[1], ',');

// Use the first character to narrow the search.

switch(ucBuf[1])
{
case 'A':
{
if (nsLogId == "ALMANACA")
{
iId = ALMANACA;
}
else if (nsLogId == "AVEPOSA")
{
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iId = AVEPOSA;

¥
break;
}
case 'B':
{
if (nsLogId == "BESTPOSA")
{
iId = BESTPOSA;
}
else if (nsLogId == "BESTVELA")
{
iId = BESTVELA;
}
break;
¥
case 'C':
{
if (nsLogId == "CLOCKMODELA")
{
iId = CLOCKMODELA;
}
else if (nsLogId == "CHANDEBUGA")
{
iId = CHANDEBUGA;
}
break;
}
case 'I':
{
if (nsLogId == "IONUTCA")
{
iId = IONUTCA;
}
break;
}
case 'M':
{
if (nsLogId == "MATCHEDPOSA")
{
iId = MATCHEDPOSA;
}
else if (nsLogId == "MARKPOSA")
{
iId = MARKPOSA;
}
break;
}
case 'N':
{
if (nsLogIld == "NAVIGATEA")
{
iId = NAVIGATEA;
}

113



break;

}

case 'P':

{
if (nsLogId == "PSRPOSA")
t iId = PSRPOSA;
ilse if (nsLogId == "PSRVELA")
¢ iId = PSRVELA;
ilse if (nsLogId == "PASSCOM1A")
¢ iId = PASSCOM1A;
ilse if (nsLogId == "PASSCOM2A")
¢ iId = PASSCOM2A;
ilse if (nsLogId == "PASSCOM3A")
t iId = PASSCOM3A;
else if (nsLogId == "PROPAGATEDCLOCKMODELA")
¢ iId = PROPAGATEDCLOCKMODELA;
}
break;

}

case 'R':

{
if (nsLogId == "RANGEA")
¢ iId = RANGEA;
ilse if (nsLogId == "RANGECMPA")
¢ iId = RANGECMPA;
ilse if (nsLogId == "RAWEPHEMA")
t iId = RAWEPHEMA;
ilse if (nsLogId == "RAWGPSSUBFRAMEA")
¢ iId = RAWGPSSUBFRAMEA;
ilse if (nsLogId == "REFSTATIONA")
¢ iId = REFSTATIONA;
ilse if (nsLogId == "RTKPOSA")
¢ iId = RTKPOSA;
}
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else if (nsLogId == "RXCONFIGA")
{

}
else if (nsLogId == "RXSTATUSA")

{
}

break;

iId = RXCONFIGA;

iId = RXSTATUSA;

}

case 'S':

{
if (nsLogId == "SATSTATA")
{

}

break;

iId = SATSTATA;

}

case 'T':

{
if (nsLogIld == "TIMEA")
{

}
else if (nsLogId == "TRACKSTATA")

{
}

break;

iId = TIMEA;

iId = TRACKSTATA;

}

case 'V':

{
if (nsLogId == "VERSIONA")
{

}

break;

iId = VERSIONA;

}

default:
{

}

break;

}
*/
// Unlike OEM3 we will accept OEM4 logs due to the tight CRC

myFile.write ((char*) ucBuf,m_iSize );
//cout.write((char*) ucBuf,m_iSize);

if (iId == UNKNOWN)
{

}

iId = UNKNOWNOEM4A;
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void

NOut: :DecodeOEM4Binary () // Member function to identify the log

{
ULONG ulOem4Id; // Converted message id from OEM4 logs

iType = NOVATEL_OEM4_BINARY; // Assume NovAtel binary
iId = UNKNOWN;

//Calculate the message id
ulOem4Id = ((OEM4_BINARY_HEADER *) ucBuf)->number;

// Map the log id into the tlog id
switch (ulOem4Id | ©x0©20000L)
{
case ALMANACB_LOG_TYPE:
{
iId = ALMANACB;
ALMANACB_LOG myLog;
myLog = (ALMANACB_LOG &) ucBuf;
st.push (myLog);

break;
}

case AVEPOSB_LOG_TYPE:
{
iId = AVEPOSB;
break;
}

case BESTPOSB_LOG_TYPE:
{
iId = BESTPOSB;
break;
}

case BESTVELB_LOG_TYPE:
{
iId = BESTVELB;
break;
}

case CLOCKMODELB_LOG_TYPE:
{
iId = CLOCKMODELB;
break;
}

case CHANDEBUGB_LOG_TYPE:
{
iId = CHANDEBUGB;
break;
}

case IONUTCB_LOG_TYPE:
{
iId = IONUTCB;
break;
¥

case MATCHEDPOSB_LOG_TYPE:
{
iId = MATCHEDPOSB;
break;
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}
case NAVIGATEB_LOG_TYPE:

{
iId = NAVIGATEB;
break;

}
case PASSCOM1B_LOG_TYPE:

{
iId = PASSCOM1B;
break;
}

case PASSCOM2B_LOG_TYPE:
{
iId = PASSCOM2B;
break;
¥

case PASSCOM3B_LOG_TYPE:
{
iId = PASSCOM3B;
break;
}

case PSRPOSB_LOG_TYPE:
{
iId = PSRPOSB;
break;
}

case PSRVELB_LOG_TYPE:
{
iId = PSRVELB;
break;

}
case PROPAGATEDCLOCKMODELB_LOG_TYPE:

{
iId = PROPAGATEDCLOCKMODELB;
break;

}
case RANGEB_LOG_TYPE:

{
iId = RANGEB;
RANGEB_LOG myLog;
myLog = (RANGEB_LOG &) ucBuf;
st.push (myLog);
break;
}
case RANGECMPB_LOG_TYPE:
{
iId = RANGECMPB;
break;
}
case RAWEPHEMB_LOG_TYPE:
{
iId = RAWEPHEMB;
RAWEPHEM_LOG mylLog;
myLog = (RAWEPHEM_LOG &) ucBuf;
st.push (myLog);
break;

}
case RAWGPSSUBFRAMEB_LOG_TYPE:

{
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iId = RAWGPSSUBFRAMEB;
break;

}
case REFSTATIONB_LOG_TYPE:

{
iId = REFSTATIONB;
break;

}
case RTKPOSB_LOG_TYPE:

{
iId = RTKPOSB;
break;

}
case RXCONFIGB_LOG_TYPE:

{
iId = RXCONFIGB;
break;

}
case RXSTATUSB_LOG_TYPE:

{
iId = RXSTATUSB;
break;

}
case SATSTATB_LOG_TYPE:

{
iId = SATSTATB;
break;

}
case SATVISB_LOG_TYPE:

{

//1iId = SATVISB;

SATVISB_LOG myLog;

myLog = (SATVISB_LOG &) ucBuf;
st.push (myLog);

break;

}
case TIMEB_LOG_TYPE:

{

double seconds,microseconds;

iId = TIMEB;

TIMEB_LOG myLog;

myLog = (TIMEB_LOG &) ucBuf;

ntp_time.tm_year = myLog.body.lUtcYear-1900;
ntp_time.tm_mon = myLog.body.ucUtcMonth-1;
ntp_time.tm_mday = myLog.body.ucUtcDay;
ntp_time.tm_hour = myLog.body.ucUtcHour+2;
ntp_time.tm_min = mylLog.body.ucUtcMin;

ntp_secs = modf(myLog.body.lUtcMillisec/1000,&seconds);

ntp_time.tm_sec=(int)seconds;

ntp_time.tm_isdst = -1;

break;

}
case TRACKSTATB_LOG_TYPE:

{
iId = TRACKSTATB;

break;

}
case VERSIONB_LOG_TYPE:
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{

iId = VERSIONB;

break;

}
default:

{

iId = UNKNOWNOEM4B;

break;
}

}
}

void

NOut: :PopItems (){

int i=0;

if (Ist.empty ()){
if (st.top().type () == typeid (RANGEB_LOG)){

Range data

obs data object

String File Name

roh);

RANGEB_LOG PoplLog;
PopLog = any _cast < RANGEB_LOG > (st.pop ());//Pop

RinexObsData rod;
RinObsData( rod, PoplLog);//put data to the gpstk rinex

if (ObsStartInit){
Obsstart = Obsstart_hour * 60 + Obsstart_min;
ObsStartInit = false;
}
Obsprev_mod = Obscurr_mod;
Obsnow = Obscurr_hour * 60 + Obscurr_min;
if(Obsnow-0Obsstart<e)
Obsnow+=1440;
Obscurr_mod = Obsnow%0Obsinterval;
cout<<"c:"<<0Obscurr_mod<<"-p:"<<0Obsprev_mod;
if(Obscurr_mod<Obsprev_mod){
ObsIsClosed=true;
}
if( ObsPrevInternval!=0Obsinterval && !ObsIsClosed){
//rostr.close();
ObsIsClosed=true;
ObsPrevInternval=0bsinterval;

}

try{
if (ObsIsClosed){

InitializeHeaders(roh, rnh);//Initialize header
RinObsFileCalculate(); //create Obs Rinex

ObsFileName = ObsFilesPath + ObsFileName;

if(rostr &% !IsClosed){
cout<<"Close:"<<ObsFileName;
rostr.close();
UpdateHeader(TempFilename, ObsFileName,

}

rostr.open(TempFilename.c_str(), ios::out);

//open new Obs file

rostr.exceptions(ios::failbit);
FirstEpoch = rod.time;
rostr << roh;//put Rinex Obs Data to the file
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else

String File Name

if(!IsClosed)
ObsStartInit=true;

IsClosed=false;

ObsIsClosed=false;

}

rostr << rod;

}
catch(FFStreamError& e)

{
cout <<"Exception:"<<e;
exit(1);

catch(Exception& e)

cout <<"Exception2:"<<e;
exit(1);
}

if (st.top().type () == typeid (RAWEPHEM_LOG)){
RAWEPHEM_LOG Poplog;
PopLog = any cast < RAWEPHEM_ LOG > (st.pop ());

RinexNavData rnd;
RinNavData( rnd, PoplLog);
if (NavStartInit){
Navstart=Navstart_hour * 60 + Navstart_min;
NavStartInit=false;
}
Navprev_mod = Navcurr_mod;
Navnow = Navcurr_hour * 60 + Navcurr_min;
if(Navnow-Navstart<o)
Navnow+=1440;
Navcurr_mod = Navnow%Navinterval;
cout<<"c:"<<Navcurr_mod<<"-p:"<<Navprev_mod;
if(Navcurr_mod<Navprev_mod){
NavIsClosed=true;

}

if( NavPrevInternval!=Navinterval && !NavIsClosed){

NavIsClosed=true;
NavPrevInternval=Navinterval;
}

try{
if (NavIsClosed){

InitializeHeaders(roh, rnh);//Initialize header

RinNavFileCalculate(); //create Nav Rinex

NavFileName = NavFilesPath + NavFileName;
if(rnstr){
cout<<"Close:"<<NavFileName;
rnstr.close();

}

rnstr.open(NavFileName.c_str(), ios::out);

//open new Nav file

rnstr.exceptions(ios::failbit);

120



rnstr << rnh;

//put Rinex Nav Data to the file
NavIsClosed=false;
NavStartInit=true;

rnstr << rnd;

}
catch(FFStreamError& e)
{
cout <<"Exception:'"<<e;
exit(1);
}
catch(Exception& e)
{
cout <<"Exception2:"<<e;
exit(1);
}

}
else if (st.top ().type () == typeid (ALMANACB_LOG)){

//ALMANACB_LOG PoplLog;
ALMANACB_LOG Poplog;
PopLog = any_cast < ALMANACB LOG > (st.pop ());
if(!AlmanacAntiSpoof.empty())
AlmanacAntiSpoof.clear();
for(i=0;i<PopLog.1NumMessages;i++){
AlmanacAntiSpoof.insert(
make_pair(PopLog.data[i].ulPRN,PopLog.data[i].bAntiSpoof) );
cout<<"Anti-"<<PopLog.data[i].ulPRN<<"-
"<<PopLog.data[i].bAntiSpoof<<"-\n";

}
else if (st.top ().type () == typeid (SATVISB_LOG)){

//SATVISB_LOG PoplLog;

SATVISB_LOG Poplog;

PopLog = any_cast < SATVISB_LOG > (st.pop ());

printf (“"SATVIS - HEADER->>%d,%d,%lu\n",
PopLog.header.bSatVis,

PopLog.header.bCompAlm, PoplLog.header.ulNumSat);

for (int i = @; i < (unsigned long)
PopLog.header.ulNumSat; i++){

printf ("SATVIS - -DATA-
>>%d,%d,%ul,%1f,%1f,%1f,%1f\n",

PopLog.data[i].sPrn,
PopLog.data[i].sReserved,

PopLog.data[i].ulHealth,
PopLog.data[i].dElev,

PopLog.data[i].dAz,
PopLog.data[i].dTrueDop,

PopLog.data[i].dAppDop);

//
insdb.insToSatvis(PopLog.data[i].sPrn,PopLog.data[i].sReserved,PopLog.data[
i].ulHealth,PoplLog.data[i].dElev,PopLog.data[i].dAz,PopLog.data[i].dTrueDop
,PopLog.data[i].dAppDop);

}
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}

void NOut::InitializeHeaders(RinexObsHeader& roh, RinexNavHeader& rnh)
{
DayTime CEpoch;
CEpoch.setlLocalTime();
// observation header
if(!OutputTypes.empty())
OutputTypes.clear();
roh.version = 2.1;
roh.fileType = "Observation";
roh.system = systemGPS;
roh.fileProgram = "NovaR v1.0";
roh.fileAgency = "Che";
roh.date = CEpoch.printf("%04Y/%02m/%02d %02H:%02M:%02S") ;
roh.markerName = string(" ");
roh.markerNumber = string(" ");
roh.observer = string("George Kirill");
roh.agency = string("TUC");

roh.recNo = " ";

roh.recType = "Novatel";

roh.recVers = "OEM4"; // defined later by data
roh.antNo = " ";

roh.antType = 5
//roh.system = systemGPS;

roh.antennaPosition = Triple(0.0,0.0,0.0);
roh.antennaOffset = Triple(0.0,0.0,0.0);
roh.wavelengthFactor[@] = 1;
roh.wavelengthFactor[1] = 1;

// must keep track of indexes - for use in table
if(Debug) cout << "Output obs types and indexes:";
inCl = inP1 = inlLl = inD1 = inS1 = inP2 = inlL2 = inD2 = inS2 = -1;

OutputTypes.push_back(RinexObsHeader::Cl);

inC1=0;
OutputTypes.push_back(RinexObsHeader::D1);
inD1=1;
OutputTypes.push_back(RinexObsHeader::D2);
inD2=2;
OutputTypes.push_back(RinexObsHeader::L2);
inL2=3;
OutputTypes.push_back(RinexObsHeader::L1);
inlL1=4;
OutputTypes.push_back(RinexObsHeader::P2);
inP2=5;

OutputTypes.push_back(RinexObsHeader::S1);
inS1=6;

OutputTypes.push_back(RinexObsHeader::S2);
inS2=7;

if(Debug) cout << endl;
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roh.obsTypelList

roh.interval

OutputTypes;

10.; // defined later by data

roh.firstObs = CEpoch; // defined later by data
systemGPS;
//roh.firstSystem = 1;
roh.lastObs = CEpoch; // defined later by data

roh.firstSystem

roh.valid = RinexObsHeader::allvalid21l;
roh.valid |= RinexObsHeader::commentValid;

// navigation header

rnh.version = 2.1;
rnh.fileType = "Observation";

rnh.fileProgram

rnh.valid

roh.fileProgram;
rnh.date = CEpoch.printf("%04Y/%02m/%02d %02H:%02M:%02S");

RinexNavHeader::allValid21;

rnh.valid |= RinexNavHeader::commentValid;

}

//0Observation Data

void NOut::RinObsData( RinexObsData& rnod , RANGEB_LOG Log){

// all OEM4 obs records

int i,j;
int 11i;
int ssi;
short temps;
//long nobs;
2/PRN: L1 and L2)
RinexPrn sat;
//RinexObsData
RinexObsData:
RinexObsData:
RinexObsData:

rnod;
RinexDatum rd;
RinexPrnMap: :iterator satit;
RinexObsTypeMap: :iterator obsit;
map<unsigned long,int>::iterator itr;
DayTime FileEpoch;

// number of observation records (may be

// this will be returned

/*Times to Calculate FileName*/
//FileEpoch.setANSI(UtcTime());
// put timetag into rnod

rnod.time

DayTime(Log.hdr.gps_week,double(Log.hdr.millisecs)/1000.);

rnod.epochFlag = 0;
rnod.clockOffset = 0.0;

FileEpoch=rnod.time;
Obsstart_hour=FileEpoch.hour();
Obsstart_min=FileEpoch.minute();

cout<<Obsstart_min<<"@";

// don't have it ?

Obscurr_hour=FileEpoch.hour();
Obscurr_min=FileEpoch.minute();

/*Information for the header update*/

PrevEpoch
CurrEpoch

//nobs

9;

CurrEpoch;
rnod.time;
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>> 5);

//memmove (&nobs, &Log.iObs, 4);

//intelToHost(nobs);

rnod.numSvs = 0;

for(i=0; i<Log.iObs; i++) {
unsigned short prn,reserved;
unsigned long TrackStatus;
float PrStd,PhStd,Doppler,SNR, locktime;

double Pr,Ph;

// break out the
int TrackState =
int Channel =

bool PhaselLock
bool CodelLock
int Frequency =

>> 21); // ©:L1 1:1L2
// CodeType is OCA 1P 2Pcodeless

>> 23);

reliable

< 36)

< 39)

< 42)

< 45)

< 48)

< 51)

int CodeType =

bool HalfCycle

TrackStatus
int( Log.data[i]
int((Log.data[i]

bool(Log.data[i]
bool(Log.data[i]
int((Log.data[i]
int((Log.data[i]

bool(Log.data[1i]

//Check Sats for AntiSpoof

itr=AlmanacAntiSpoof.find(Log.data[i].svprn);

if(itr!=AlmanacAntiSpoof.end() && itr->second!=0)
AntiSpoof=true;

else

AntiSpoof=false;

11i=0;
ssi=0;

//if(!PhaselLock || !CodelLock) continue;

//LLI

if (!Phaselock)

11i=11i+1;

if (HalfCycle)

11i=11i+2;

if (AntiSpoof)

//SSI

11i=11i+4;

if(Log.data[i].snho < 33)

ssi=1;

else if(Log.data[i].sno >= 33

else

else

else

else

else

ssi=2;

if(Log.data[i].sho

ssi=3;

if(Log.data[i].sno

ssi=4;

if(Log.data[i].sho

ssi=5;

if(Log.data[i].sho

ssi=6;

if(Log.data[i].sno

.ch_status
.ch_status

.ch_status
.ch_status
.ch_status

.ch_status

.ch_status

&&

&&

&&

&&

&&

&&

Ox0000LO1FL);
Ox0000PO3EQL )

0x00000400L ) ;
0x00001000L) ;
0x00600000L )

0x03800000L )

0x10000000L ) ;

// data is not

Log

Log

Log

Log

Log

Log

.data[i].

.data[i].

.data[i].

.data[i].

.data[i].

.data[i].

sno

sno

sno

sno

sno

sno
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< 54)

sat

ssi=7;
else if(Log.data[i].sno >= 51 && Log.data[i].sno

ssi=8;
else if(Log.data[i].sno >= 54)
ssi=9;

// fill RinexObsData rnod

sat = RinexPrn(Log.data[i].svprn,systemGPS);

satit = rnod.obs.find(sat); // find the sat
if(satit == rnod.obs.end()) { // not there - add this

RinexObsData: :RinexObsTypeMap rotm;
rnod.obs[sat] = rotm;

rnod.numSvs++;

satit = rnod.obs.find(sat); // now find it

}

RinexObsData: :RinexObsTypeMap& obs = satit->second;
if(Frequency == 0) { // frequency = L1
rd.ssi = ssi;
rd.11i = 11i; rd.data -Log.data[i].adr;
obs[RinexObsHeader::L1] = rd; // L1

rd.ssi = ssi;
rd.1l1li = 11i; rd.data
if(CodeType == 0)
obs[RinexObsHeader: :C1]

Log.data[i].psr;

rd; // C1
else
obs[RinexObsHeader: :P1]

rd; // P1

rd.ssi = 0;
rd.11i = 0; rd.data Log.data[i].dop;
obs[RinexObsHeader::D1] = rd; // D1

rd.ssi = 0;
rd.11i = 9; rd.data

Log.data[i].sno;

obs[RinexObsHeader::S1] = rd; // S1
}
else {
rd.ssi = ssi;
rd.11i = 11i; rd.data = -Log.data[i].adr;
obs[RinexObsHeader::L2] = rd; // L2
rd.ssi = ssi;
rd.11i = 11i; rd.data = Log.data[i].psr;
obs[RinexObsHeader::P2] = rd; // P2
rd.ssi = 0;
rd.11i = @; rd.data = Log.data[i].dop;
obs[RinexObsHeader::D2] = rd; // D2
rd.ssi = 0;
rd.11i = @; rd.data = Log.data[i].sno;
obs[RinexObsHeader::S2] = rd; // S2
}
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//} // end RANGE record
}

}
//Navigation Data

void NOut::RinNavData( RinexNavData& rnnd , RAWEPHEM_LOG Log){
int i,j,k;
long templ;
EngEphemeris eeph;
DayTime FileEpoch;

try{

//Navigation Data Follow
// parse data
short prn,track=1;
long gpsSOW;

// get PRN and timetag
prn = short(Log.data.prn);
// convert the 3 subframes and create EngEphemeris
long subframe[10];

k=0;
for(i=0; i<10; i++){
subframe[i] = (Log.data.subframel[k] <<
22)+(Log.data.subframel[k+1] << 14)+(Log.data.subframel[k+2] << 6);
k += 3;
}

if(!eeph.addSubframe(subframe,Log.data.ereferweek,prn,track)){
cout << "Failed to convert RAWEPH subframe " << j+1 << ",

prn " << prn

<< at time <<

Log.data.erefertime << endl;

}

k=0;
for(i=0; i<10; i++){
subframe[i] = (Log.data.subframe2[k] <<
22)+(Log.data.subframe2[k+1] << 14)+(Log.data.subframe2[k+2] << 6);
k += 3;
}

if(!eeph.addSubframe(subframe,Log.data.ereferweek,prn,track)){

cout << "Failed to convert RAWEPH subframe " << j+1 << ",

<< Log.data.ereferweek <<

prn " << prn

<< at time <<

Log.data.erefertime << endl;

}

k=0;
for(i=0; i<10; i++){
subframe[i] = (Log.data.subframe3[k] <«
22)+(Log.data.subframe3[k+1] << 14)+(Log.data.subframe3[k+2] << 6);
k += 3;
}

<< Log.data.ereferweek <<

if(!eeph.addSubframe(subframe,Log.data.ereferweek,prn,track)){
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prn

cout << "Failed to convert RAWEPH subframe " << j+1 << ",

<< prn

<< at time " << Log.data.ereferweek << <<

Log.data.erefertime << endl;

}

}

cout<<"NavWeek: "<<Log.data.ereferweek<<"*\n";

rnnd=gpstk: :RinexNavData(eeph);
//FileEpoch.setANSI(UtcTime());
FileEpoch=rnnd.time;
NavFileDay=FileEpoch.DOYday();
NavFileYear=FileEpoch.DOYyear();
Navstart_hour=FileEpoch.hour();
Navstart _min=FileEpoch.minute();
cout<<Navstart_min<<"@";
Navcurr_hour=FileEpoch.hour();
Navcurr_min=FileEpoch.minute();
}
catch(gpstk: :FFStreamError& e){
cout << e;
exit(1);
}
catch(gpstk: :Exception& e){
cout << e;
exit(1);
}

void NOut::RinObsFileCalculate(){

//Calculate the Name of the new Rinex Observation File
stringstream ss;

string station;

string DOY;

string f("abcdefghijklmnopgrstuvwxyze");

string year;

string minute;

string FileType;

station="tucl";

ss<<FirstEpoch.DOYday();

DOY=ss.str();

ss.str("");

ss<<FirstEpoch.DOYyear();

year=ss.str();

FileType="0";

ss.str("");

ss<<FirstEpoch.minute();

minute=ss.str();

if(FirstEpoch.minute()<10)
minute="0" + minute;

if (Obsinterval>=60 && Obsinterval<1440)
ObsFileName=station + DOY + f[FirstEpoch.hour()] + "." +

year.substr(2) + FileType;

else if(Obsinterval==1440)
ObsFileName=station + DOY + "@" + "." + year.substr(2) +

FileType;

else
ObsFileName=station + DOY + f[FirstEpoch.hour()] + minute +
+ year.substr(2) + FileType;
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}
void NOut::RinNavFileCalculate(){

//Calculate the Name of the new Rinex Navigation File
stringstream ss;

string station;

string DOY;

string f("abcdefghijklmnopgrstuvwxyz");

string year;

string minute;

string FileType;

station="tucl";

ss<<NavFileDay;

DOY=ss.str();

ss.str("");

ss<<NavFileYear;

year=ss.str();

FileType="n";

ss.str("");

ss<<Navstart_min;

minute=ss.str();

if(Navstart_min<10)
minute="0" + minute;

if (Navinterval>=60 && Navinterval<1440){
NavFileName=station + DOY + f[Navstart_hour] + "." +

year.substr(2) + FileType;

else if(Navinterval==1440)
NavFileName=station + DOY + "@" +

+ year.substr(2) +
FileType;

else

NavFileName=station + DOY + f[Navstart_hour] + minute + "

year.substr(2) + FileType;
}
int NOut::UpdateHeader(string& TempFile, string& OutputFile,
RinexObsHeader& rh){

rh.firstObs = FirstEpoch;

rh.lastObs = PrevEpoch;

// re-open the file and replace the header
RinexObsHeader rhjunk;
RinexObsStream InAgain(TempFile.c_str());
RinexObsStream ROutStr(OutputFile.c_str(), ios::out);
InAgain.exceptions(fstream::failbit);
ROutStr.exceptions(fstream::failbit);

InAgain >> rhjunk;
ROutStr << rh;

RinexObsData robs;
while(InAgain >> robs)
ROutStr << robs;

//InAgain.clear();
InAgain.close();
//ROutStr.clear();
ROutStr.close();

// delete the temporary
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/*if(remove(TempFile.c_str()) != 0) {
cerr << "Error: Could not remove existing temp file:
endl;
return -1;
y*/
//else if(Debug) cout << "Deleted temporary file

<< TempFile <<

<< TempFile << endl;

return 0;

}

time_t NOut::UtcTime(){
time_t curr=time(®9);// current local time
tm local=*gmtime(&curr);// convert curr to GMT, store as tm
time_t utc=(mktime(&local));// convert GMT tm to GMT time_t
return utc;

}

//filename GpsOut.cpp

#include "GpsOut.hpp"
//#include "nxor.cpp"

struct NLogTypeRecord

{
NOUT_ID eID; // The ID as specified in NOutUnknown.hpp.
char *szName; // The ASCII version of the ID.
char *szDesc; // Brief description of the log type.

¥

static const NLogTypeRecord g_astlLogMap[] = {

{UNKNOWN, "UNKNOWN", "This identifier is for unknown logs"},
{ACPA, "ACPA", "Description not available"},
{AGCA, "AGCA", "Description not available"},
{ALMA, "ALMA", "Description not available"},
{ATTA, "ATTA", "Description not available"},
{BATA, "BATA", "Description not available"},
{BSLA, "BSLA", "Description not available"},
{CALA, "CALA", "Description not available"},
{CDSA, "CDSA", "Description not available"},
{CLKA, "CLKA", "Description not available"},
{CLMA, "CLMA", "Description not available"},
{COM1A, "COM1A", "Description not available"},
{COM2A, "COM2A", "Description not available"},
{CONSOLEA, "CONSOLEA", "Description not available"},
{CORA, "CORA", "Description not available"},
{CTSA, "CTSA", "Description not available"},
{DCSA, "DCSA", "Description not available"},
{DIRA, "DIRA", "Description not available"},
{DOPA, "DOPA", "Description not available"},
{ETSA, "ETSA", "Description not available"},
{FRMA, "FRMA", "Description not available"},
{FRWA, "FRWA", "Description not available"},
{GALA, "GALA", "Description not available"},
{GCLA, "GCLA", "Description not available"},
{GEPA, "GEPA", "Description not available"},
{GROUPA, "GROUPA", "Description not available"},
{GRPA, "GRPA", "Description not available"},
{HDRA, "HDRA", "Description not available"},
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{IONA, "IONA", "Description not available"},
{ISMRA, "ISMRA", "Description not available"},
{KPHA, "KPHA", "Description not available"},
{LPSTATUSA, "LPSTATUSA", "Description not available"},
{META, "META", "Description not available"},
{MKPA, "MKPA", "Description not available"},
{MKTA, "MKTA", "Description not available"},
{MPMA, "MPMA", "Description not available"},
{MSGA, "MSGA", "Description not available"},
{NAVA, "NAVA", "Description not available"},
{OPTA, "OPTA", "Description not available"},
{P20A, "P20A", "Description not available"},
{PAVA, "PAVA", "Description not available"},
{PDCA, "PDCA", "Description not available"},
{PDCDBG1A, "PDCDBG1A", "Description not available"},
{PDCVERA, "PDCVERA", "Description not available"},
{PNTA, "PNTA", "Description not available"},
{POSA, "POSA", "Description not available"},
{PROJECTA, "PROJECTA", "Description not available"},
{PRTKA, "PRTKA", "Description not available"},
{PSNA, "PSNA", "Description not available"},
{PXYA, "PXYA", "Description not available"},
{PVAA, "PVAA", "Description not available"},
{RALA, "RALA", "Description not available"},
{RASA, "RASA", "Raw Almanac Set ASCII log"},
{RBTA, "RBTA", "Description not available"},
{RCCA, "RCCA", "Description not available"},
{RCSA, "RCSA", "Description not available"},
{REPA, "REPA", "Description not available"},
{RGEA, "RGEA", "Description not available"},
{RNGA, "RNGA", "Description not available"},
{RPSA, "RPSA", "Description not available"},
{RT20A, "RT20A", "Description not available"},
{RTCA, "RTCA", "Description not available"},
{RTCMA, "RTCMA", "Description not available"},
{RTCM16T, "RTCM16T", "Description not available"},
{RTKA, "RTKA", "Description not available"},
{RTKOA, "RTKOA", "Description not available"},
{RVSA, "RVSA", "Description not available"},
{SATA, "SATA", "Description not available"},
{SBLA, "SBLA", "Description not available"},
{SBTA, "SBTA", "Description not available"},
{SCHA, "SCHA", "Description not available"},
{SFDA, "SFDA", "Satellite Failure Detection"},
{SITELOGA, "SITELOGA", "Description not available"},
{SNOA, "SNOA", "Description not available"},
{SPHA, "SPHA", "Description not available"},
{STATUSA, "STATUSA", "Description not available"},
{SVDA, "SVDA", "Description not available"},
{TM1A, "TM1A", "Description not available"},
{UTCA, "UTCA", "Description not available"},
{VERA, "VERA", "Description not available"},
{VLHA, "VLHA", "Description not available"},
{WALA, "WALA", "Description not available"},
{WUTCA, "WUTCA", "Description not available"},
{WBRA, "WBRA", "Description not available"},
{WRCA, "WRCA", "Description not available"},
{ACPB, "ACPB", "Description not available"},
{AGCB, "AGCB", "Description not available"},
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{ALMB, "ALMB", "Description not available"},
{ATTB, "ATTB", "Description not available"},
{BATB, "BATB", "Description not available"},
{BSLB, "BSLB", "Description not available"},
{CALB, "CALB", "Description not available"},
{CDSB, "CDSB", "Description not available"},
{CLKB, "CLKB", "Description not available"},
{CLMB, "CLMB", "Description not available"},
{CcoM1B, "COM1B", "Description not available"},
{com2B, "COM2B", "Description not available"},
{CONSOLEB, "CONSOLEB", "Description not available"},
{CORB, "CORB", "Description not available"},
{CTSB, "CTSB", "Description not available"},
{DCSB, "DCSB", "Description not available"},
{DIRB, "DIRB", "Description not available"},
{DLLB, "DLLB", "Description not available"},
{DOPB, "DOPB", "Description not available"},
{ETSB, "ETSB", "Description not available"},
{FRMB, "FRMB", "Description not available"},
{FRWB, "FRWB", "Description not available"},
{GALB, "GALB", "Description not available"},
{GCLB, "GCLB", "Description not available"},
{GEPB, "GEPB", "Description not available"},
{GROUPB, "GROUPB", "Description not available"},
{GRPB, "GRPB", "Description not available"},
{HDRB, "HDRB", "Description not available"},
{IONB, "IONB", "Description not available"},
{ISMRB, "ISMRB", "Description not available"},
{KPHB, "KPHB", "Description not available"},
{LPSTATUSB, "LPSTATUSB", "Description not available"},
{METB, "METB", "Description not available"},
{MKPB, "MKPB", "Description not available"},
{MKTB, "MKTB", "Description not available"},
{MPMB, "MPMB", "Description not available"},
{MSGB, "MSGB", "Description not available"},
{NAVB, "NAVB", "Description not available"},
{OPTB, "OPTB", "Description not available"},
{P20B, "P20B", "Description not available"},
{PAVB, "PAVB", "Description not available"},
{::PDCB, "PDCB", "Description not available"},
{PDCDBG1B, "PDCDBG1B", "Description not available"},
{PDCVERB, "PDCVERB", "Description not available"},
{POSB, "POSB", "Description not available"},
{PROJECTB, "PROJECTB", "Description not available"},
{PRTKB, "PRTKB", "Description not available"},
{PSNB, "PSNB", "Description not available"},
{PVAB, "PVAB", "Description not available"},
{PXYB, "PXYB", "Description not available"},
{RALB, "RALB", "Description not available"},
{RASB, "RASB", "Raw Almanac Set Binary log"},
{RBTB, "RBTB", "Description not available"},
{RCSB, "RCSB", "Description not available"},
{REPB, "REPB", "Description not available"},
{RGEB, "RGEB", "Description not available"},
{RGEC, "RGEC", "Description not available"},
{RGED, "RGED", "Description not available"},
{RPSB, "RPSB", "Description not available"},
{RT20B, "RT20B", "Description not available"},
{RTCAB, "RTCAB", "Description not available"},
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{RTCMB, "RTCMB", "Description not available"},
{RTKB, "RTKB", "Description not available"},
{RTKOB, "RTKOB", "Description not available"},

{RVSB, "RVSB", "Description
{SATB, "SATB", "Description
{SBLB, "SBLB", "Description
{SBTB, "SBTB", "Description
{SCHB, "SCHB", "Description

not
not
not
not
not

available"},
available"},
available"},
available"},
available"},

{SFDB, "SFDB", "Satellite Failure Detection"},

{SITELOGB, "SITELOGB", "Description not available"},

{SNOB, "SNOB", "Description not available"},
{SPHB, "SPHB", "Description not available"},

{STATUSB, "STATUSB", "Description not available"},
{SVDB, "SVDB", "Description
{TM1B, "TM1B", "Description
{UTCB, "UTCB", "Description
{VERB, "VERB", "Description
{VLHB, "VLHB", "Description
{WALB, "WALB", "Description

not
not
not
not
not
not

available"},
available"},
available"},
available"},
available"},
available"},

{WUTCB, "WUTCB", "Description not available"},
{WBRB, "WBRB", "Description not available"},
{WRCB, "WRCB", "Description not available"},

{SSOBSL1L2, "SSOBSL1L2", "Description not available"},
{SSOBSL1, "SSOBSL1", "Description not available"},
{SSOBSGISMO, "SSOBSGISMO", "Description not available"},

{TAGB, "TAGB", "Description not available"},
{DICB, "DICB", "Description not available"},

{GPALM, "GPALM",
{GPGGA, "GPGGA",
{GPGLL, "GPGLL",
{GPGNS, "GPGNS",
{GPGRS, "GPGRS",
{GPGSA, "GPGSA",
{GPGST, "GPGST",
{GPGSV, "GPGSV",
{GPRMB, "GPRMB",
{GPRMC, "GPRMC",
{GPVTG, "GPVTG",
{GPZDA, "GPZDA",
{GPZTG, "GPZTG",
{GLALM, "GLALM",
{GLGGA, "GLGGA",
{GLGLL, "GLGLL",
{GLGNS, "GLGNS",
{GLGRS, "GLGRS",
{GLGSA, "GLGSA",
{GLGST, "GLGST",
{GLGSV, "GLGSV",
{GLRMB, "GLRMB",
{GLRMC, "GLRMC",
{GLVTG, "GLVTG",
{GLZDA, "GLZDA",
{GLZTG, "GLZTG",
{GNALM, "GNALM",
{GNGGA, "GNGGA",
{GNGLL, "GNGLL",
{GNGNS, "GNGNS",
{GNGRS, "GNGRS",
{GNGSA, "GNGSA",

"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description
"Description

not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not

available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
available"},
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{GNGST, "GNGST", "Description not available"},
{GNGSV, "GNGSV", "Description not available"},
{GNRMB, "GNRMB", "Description not available"},
{GNRMC, "GNRMC", "Description not available"},
{GNVTG, "GNVTG", "Description not available"},
{GNZDA, "GNZDA", "Description not available"},
{GNZTG, "GNZTG", "Description not available"},
// Timble NMEA.

{PTNL_GGK, "PTNL_GGK", "Description not available"},

{X0BS, "XOBS", "Description not available"},
{XOHD, "XOHD", "Description not available"},
{XNHD, "XNHD", "Description not available"},
{XNAV, "XNAV", "Description not available"},
{ZMESB, "ZMESB", "Description not available"},
{ZP0OSB, "ZPOSB", "Description not available"},
{ZEPHB, "ZEPHB", "Description not available"},
{ZSTNB, "ZSTNB", "Description not available"},
{ZCFGB, "ZCFGB", "Description not available"},
{ZTAGB, "ZTAGB", "Description not available"},
{TESTBED_TIMEA, "TESTBED_TIMEA", "Description not
{TESTBED_TESTIDA, "TESTBED TESTIDA", "Description
{TESTBED_REPORTA, "TESTBED_REPORTA", "Description
{TESTBED_MIRRORA, "TESTBED_MIRRORA", "Description
{TESTBED_TIMEB, "TESTBED_TIMEB", "Description not
{TESTBED_TESTIDB, "TESTBED_TESTIDB", "Description
{TESTBED_REPORTB, "TESTBED REPORTB", "Description
{TESTBED_MIRRORB, "TESTBED_MIRRORB", "Description
// Card response category.

available"},

not available"},
not available"},
not available"},
available"},

not available"},
not available"},
not available"},

{FSU_TUNED, "FSU_TUNED", "Description not available"},

{FSU_DETUNED, "FSU_DETUNED", "Description not available"},
{TRANSPARENTMODE_ON, "TRANSPARENTMODE_ON", "TRANSPARENTMODE ON command"},
{TRANSPARENTMODE_OFF, "TRANSPARENTMODE_OFF", "TRANSPARENTMODE ON

command"},
// NovAtel propmt category.

{COM1_PROMPT, "COM1_PROMPT", "Receiver COM1 prompt"},
{COM2_PROMPT, "COM2_PROMPT", "Receiver COM2 prompt"},
{COM3_PROMPT, "COM3_PROMPT", "Receiver COM3 prompt"},

// Some prompts end in only a line feed.

{COM1_PROMPT_LF, "COM1_PROMPT_LF", "Description not available"},
{COM2_PROMPT_LF, "COM2_PROMPT_LF", "Description not available"},
{COM3_PROMPT_LF, "COM3_PROMPT_LF", "Description not available"},
{CONSOLE_PROMPT, "CONSOLE_PROMPT", "Description not available"},
// NovAtel likes to spit out extra CR/LFs every now and then.
{CRLF_PROMPT, "CRLF_PROMPT", "Description not available"},

{INVALID_COMMAND_NAME, "INVALID_COMMAND_NAME",
"An invalid command was entered"},

{INVALID_NUMBER_OF_ARGUMENTS, "INVALID_ NUMBER_OF ARGUMENTS",

"The command had an invalid number of arguments"},
{INVALID DATA LOGGER_TYPE, "INVALID DATA LOGGER_TYPE",
"An invalid log was requested"},
{INVALID_COMMAND_OPTION, "INVALID_COMMAND_OPTION",
"A command was used incorrectly"},
{INVALID_IN_DATA, "INVALID_ IN_DATA",
"Some sort of \"Invalid\" message was received"},
{INVALID_CHANNEL_NUMBER, "INVALID_ CHANNEL_NUMBER",
"The specified channel number was invalid"},
{INVALID_SATELLITE_NUMBER, "INVALID_ SATELLITE_NUMBER",
"The specified satellite number was invalid"},
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{INVALID_DOPPLER, "INVALID DOPPLER", "The specified doppler was
invalid"},
{INVALID_DOPPLER_WINDOW, "INVALID DOPPLER_WINDOW",
"The specified doppler window was invalid"},
{NVM_ERROR, "NVM_ERROR", "NVM Error - Unable To Save"},
{OK_ACK, "OK_ACK", "OK Acknowledge - Command entry okay"},
// OEM4
{CLOCKMODELA, "CLOCKMODELA", "OEM4 clock model data"},
{CLOCKMODELB, "CLOCKMODELB", "OEM4 clock model data"},
{VERSIONA, "VERSIONA", "OEM4 version information"},
{VERSIONB, "VERSIONB", "OEM4 version information"},
{AVEPOSA, "AVEPOSA", "Position Averaging"},
{AVEPOSB, "AVEPOSB", "Position Averaging"},
{BESTPOSA, "BESTPOSA", "Best OEM4 position available"},
{BESTPOSB, "BESTPOSB", "Best OEM4 position available"},
{BESTVELA, "BESTVELA", "Best OEM4 velocity available"},
{BESTVELB, "BESTVELB", "Best OEM4 velocity available"},
{MARKPOSA, "MARKPOSA", "OEM4 Marked Position Log"},
{MARKPOSB, "MARKPOSB", "OEM4 Marked Position Log"},
{MATCHEDPOSA, "MATCHEDPOSA", "Time matched OEM4 position log"},
{MATCHEDPOSB, "MATCHEDPOSB", "Time matched OEM4 position log"},
{NAVIGATEA, "NAVIGATEA", "User Navigation Data"},
{NAVIGATEB, "NAVIGATEB", "User Navigation Data"},
{PASSCOM1A, "PASSCOM1A", "OEM4 Pass-Through Log"},
{PASSCOM2A, "PASSCOM2A", "OEM4 Pass-Through Log"},
{PASSCOM3A, "PASSCOM3A", "OEM4 Pass-Through Log"},
{PASSCOM1B, "PASSCOM1B", "OEM4 Pass-Through Log"},
{PASSCOM2B, "PASSCOM2B", "OEM4 Pass-Through Log"},
{PASSCOM3B, "PASSCOM3B", "OEM4 Pass-Through Log"},
{PSRPOSA, "PSRPOSA", "OEM4 Pseudorange Position"},
{PSRPOSB, "PSRPOSB", "OEM4 Pseudorange Position"},
{PSRVELA, "PSRVELA", "OEM4 Pseudorange Velocity"},
{PSRVELB, "PSRVELB", "OEM4 Pseudorange Velocity"},
{PROPAGATEDCLOCKMODELA, "PROPAGATEDCLOCKMODELA",
"OEM4 Propagated Range Variance & Bias"},
{PROPAGATEDCLOCKMODELB, "PROPAGATEDCLOCKMODELB",
"OEM4 Propagated Range Variance & Bias"},
{RTKPOSA, "RTKPOSA", "Short OEM4 position log"},
{RTKPOSB, "RTKPOSB", "Short OEM4 position log"},
{RANGEA, "RANGEA", "OEM4 range log"},
{RANGEB, "RANGEB", "OEM4 range log"},
{RANGECMPA, "RANGECMPA", "OEM4 compressed range log"},
{RANGECMPB, "RANGECMPB", "OEM4 compressed range log"},
{RAWEPHEMA, "RAWEPHEMA", "OEM4 raw ephemeris data"},
{RAWEPHEMB, "RAWEPHEMB", "OEM4 raw ephemeris data"},
{RAWGPSSUBFRAMEA, "RAWGPSSUBFRAMEA", "Description not available"},
{RAWGPSSUBFRAMEB, "RAWGPSSUBFRAMEB", "Description not available"},
{REFSTATIONA, "REFSTATIONA", "OEM4 Reference Station Position and
Health"},
{REFSTATIONB, "REFSTATIONB", "OEM4 Reference Station Position and
Health"},
{RXCONFIGA, "RXCONFIGA", "OEM4 receiver configuration information"},
{RXCONFIGB, "RXCONFIGB", "OEM4 receiver configuration information"},
{RXSTATUSA, "RXSTATUSA", "OEM4 Receiver Status log"},
{RXSTATUSB, "RXSTATUSB", "OEM4 Receiver Status log"},
{SATSTATA, "SATSTATA", "Description not available"},
{SATSTATB, "SATSTATB", "Description not available"},
{TIMEA, "TIMEA", "OEM4 Time Data"},
{TIMEB, "TIMEB", "OEM4 Time Data"},
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{TRACKSTATA, "TRACKSTATA", "OEM4 Tracking Status log"},
{TRACKSTATB, "TRACKSTATB", "OEM4 Tracking Status log"},
{ALMANACA, "ALMANACA", "OEM4 Almanac data"},

{ALMANACB, "ALMANACB", "OEM4 Almanac data"},

{IONUTCA, "IONUTCA", "Description not available"},
{IONUTCB, "IONUTCB", "Description not available"},
{CHANDEBUGA, "CHANDEBUGA", "OEM4 debug log"},

{CHANDEBUGB, "CHANDEBUGB", "OEM4 debug log"},
{UNKNOWNOEM4A, "UNKNOWNOEM4A", "Unknown OEM4 log"},
{UNKNOWNOEM4B, "UNKNOWNOEM4B", "Unknown OEM4 log"},
{POINTOBS, "POINTOBS", "Point NCObservation"},

{POINTEPH, "POINTEPH", "Point NCOrbit"},

// Ashtech PASHR,POS log.

{PASHR_POS, "PASHR_POS", "Description not available"},
{LOGS_START, "NA", "Simply an ENUM marker"},

{LOGS_END, "NA", "Simply an ENUM marker"},

{MAX_NOUT_ID, "MAX_NOUT_ID", "Description not available"},
{ALL_NOUT_ID, "ALL_NOUT_ID", "Description not available"},

}s

NOutUnknown: :NOutUnknown ()

{
m_ppszId = NULL; // This table only has to be built once forever
Clear (); // Clear everything
}
NOutUnknown: : ~NOutUnknown ()
{
if (m_ppszId != NULL)
{
delete m_ppszld;
m_ppszId = NULL;
}
}
void
NOutUnknown: :Clear ()
{
memset (iNumNOut, ©, sizeof (INT) * MAX_NOUT_ID); // zero the log counter
iId = UNKNOWN; // zero the last log ID
iType = UNKNOWN_LOG_TYPE; // zero the last log type
m_iSize = 0; // zero the size of last
ulUnknownBytes = OL; // zero the number of unknown bytes

ulMyNumLargeUnknownBytes = @L; // zero the number of large unknown bytes

m_lTotalSize = OL; // zero the total size count
OldNoutReturn = START; // let last return = START

SerDat.Clear (); // Empty the serial data buffer.
}
void
NOutUnknown: :ReSync (int iSize)
{

m_lTotalSize += iSize;
ulLastUnknownBytes += iSize;
ulUnknownBytes += iSize;

// We're lost, resync
SerDat.ReSync (iSize);
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}

INT
NOutUnknown: : CopyStr(
nBuffer& dat)

{
for (m_iSize=1; m_iSize<MAX_ NOUT_SIZE-1; m_iSize++)
{
// Get a character to identify the log
if (dat.Get(&ucBuf[m_iSize], 1) == BUFFER_GET_EMPTY)
return EMPTY;
if (ucBuf[m_iSize] == '\n' || (ucBuf[m_iSize] < 31 || ucBuf[m_iSize]
> 126) && ucBuf[m_iSize] != 13)
break;
}
// Did we find a line feed?
if (ucBuf[m_iSize] != '\n' || m_iSize == MAX_NOUT_SIZE-1)
{
ReSync(); // We're lost, resync
return(RESYNC);
}
ucBuf[++m_iSize] = '\@'; // Let's be nice to the user
return(OKAY);
}

BUFFER_SET_RETURN
NOutUnknown: :Set (unsigned char *ucbuf, INT iSize)

{
BUFFER_SET_RETURN SetRet; // The flag returned by the Set

SetRet = SerDat.Set (ucbuf, iSize);

return (SetRet);
}

NOUT_ID NOutUnknown::Id (void) // Return the identity of the last read
log
{

}

return iId;

const char *
NOutUnknown: :GetIDStr (UINT uilLogID)
{
//if we haven't already built it, build the m_ppszId array, based on the
map
// <g_astLogMap>.
if (NULL == m_ppszId)
{
// Get the total number of elements in the map.
size_t uMapSize = sizeof (g_astlLogMap) / sizeof (g_astLogMap[@]);

// Allocate sufficient memory.
m_ppszId = new char *[uMapSize];
if (!m_ppszId)

nxthrow (NCException, BadAlloc);
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// Build the array, based on the map.
for (INT iEnumIndex = ©; iEnumIndex < MAX_NOUT_ID; iEnumIndex++)

{
m_ppszId[iEnumIndex] = NULL;

// Find the corresponding element in the map
for (UINT uMapIndex = 0;
(uMapIndex < uMapSize) && (m_ppszId[iEnumIndex] == NULL);
uMapIndex++)
{
if (g_astLogMap[uMapIndex].eID == iEnumIndex)
m_ppszId[iEnumIndex] =
const_cast < char *>(g_astLogMap[uMapIndex].szName);

}

// If we couldn't find it, ClassLib is screwed up. Throw an

exception.

}

if (NULL == m_ppszId[iEnumIndex])
nxthrow_msg (NXOut, InvalidLogId,
"g_astLogMap is not mapping correctly");

}

// Is it the default or the last record?
if (ALL_NOUT_ID == uilogID)
uilLogID = iId; // return that

// Validate given iId.
if (uiLogID >= MAX_NOUT_ID)
nxthrow_msg (NXOut, InvalidLogId, "NTOut::szIdStr() invalid log id");

return m_ppszId[uilLogID]; // return the log specified

//filename oem4d.cpp

#include <stdio.h> /* Standard input/output definitions */
#include <string.h> /* String function definitions */
#tinclude <unistd.h> /* UNIX standard function definitions */
#include <fcntl.h> /* File control definitions */

#tinclude <errno.h> /* Error number definitions */

#include <sys/ioctl.h>

#include <sys/termios.h>

#include <sys/time.h>

#include <pthread.h>

#include "Buffer.hpp"

#include "GpsOutC.hpp"

#include "ntpshm.hpp"

#include "ConfigFile/ConfigFile.cpp"

#include "socket/Socket.h"

#include "socket/ServerSocket.h"

#include "socket/SocketException.h"

//#include "ConfigFile/Triplet.h"

//#define INITSTRING "\r\nunlogall\r\nlog rxstatusb once\r\nlog rawephemb
onchanged\r\nlog rangeb ontime 30\r\nlog bestposb ontime 600\r\nlog
rxconfiga once\r\nlog versionb once\r\n"

//#define INITSTRING "\r\nunlogall\r\nlog rawephema onchanged\r\nlog
almanaca onchanged\r\nlog rangea ontime 5\r\n"
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//#define BAUDRATE B9600
//#define MODEMDEVICE "/dev/ttyse"

pthread_cond_t* cond;
pthread_mutex_t* mutex;

struct termios oldtio, newtio;

void *read_function (void *null);
void *pop_function (void *null);
void *gpsd_ppsmonitor (void *null);
time_t mkgmtime(struct tm *t);

void Tokenize(const string& str,vector<string>& tokens);
void trim(string& str);

string CmdParse(string& cmd,int fn);
ConfigFile config( "Novatel.conf" );
string port;

int baudrate;

int fd;

NOut clParser;

NtpShm oNtp;

void read_conf(void){
config.readInto( port, "port" );
config.readInto( baudrate, "baudrate" );
clParser.Obsinterval = config.read<int>( "Obsinterval"
clParser.ObsPrevInternval=clParser.Obsinterval;
clParser.Navinterval = config.read<int>( "Navinterval"
clParser.NavPrevInternval=clParser.Navinterval;
config.readInto( clParser.ObsFilesPath, "ObsFilesPath"
config.readInto( clParser.NavFilesPath, "NavFilesPath"

}

int

open_port (void)

int fn;
/* File descriptor for the port */
int status;
// fd = open(MODEMDEVICE, O_RDWR );
fn = open (port.c_str(), O _RDWR | O_NOCTTY | O_NONBLOCK);
if (fn == -1)
{
/* * * Could not open the port. * */
puts ("open_port: Unable to open /dev/ttySe - ");
exit(1);
}
// else
//Hardaware Reset
[I11171777771777777777171777
ioctl (fn, TIOCMGET, &status);
status &= ~TIOCM_RTS;
ioctl (fn, TIOCMSET, &status);

// fcntl(fn, F_SETFL, 0);
fcntl(fn, F_SETFL, 0);
cfsetispeed(&newtio, baudrate);
cfsetospeed(&newtio, baudrate);
tcgetattr(fn, &newtio);
newtio.c_cflag &= ~PARENB;
newtio.c_cflag &= ~CSTOPB;
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newtio.c_cflag &= ~CSIZE;
newtio.c_cflag |= CS8;
newtio.c_cflag |= (CLOCAL | CREAD);
newtio.c_1flag &= ~(ICANON | ECHO | ECHOE | ISIG);
newtio.c_oflag &= ~OPOST;
newtio.c_iflag = IGNPAR;
// newtio.c_oflag = 0;
//newtio.c_lflag = 0; //ICANON;
// newtio.c_iflag & ~(IXON | IXOFF | IXANY);
// newtio.c_cc[VMIN] = 1;
// newtio.c_cc[VTIME] = 400;
//
// tcflush (fn, TCIFLUSH);
tcsetattr (fn, TCSANOW, &newtio);

/*
tcgetattr (fn, &oldtio);
// newtio.c_cflag = BAUDRATE | CRTSCTS | CS8 | CLOCAL | CREAD;
newtio.c_iflag = IGNPAR;
// newtio.c_oflag = 0;
// newtio.c_lflag = ICANON;
newtio.c_cc[VMIN] = 1;
newtio.c_cc[VTIME] = 400;
// set the options
// tcflush (fn, TCIFLUSH);
*/
puts("Port Initialized...");
return (fn);
}
int
close_port (int fn)
{
tcsetattr (fn, TCSANOW, &oldtio);
if (close (fn) == -1)
puts ("Error");
}

int main ()
{
cond = (pthread _cond_t*)malloc(sizeof(pthread cond t));
mutex = (pthread_mutex_t*)malloc(sizeof(pthread_mutex_t));
pthread cond_init(cond, NULL);
pthread mutex_init(mutex, NULL);
pthread_t threadl;
pthread_t thread2;
pthread_t thread3;
int fa;
ServerSocket server ( 30000 );
// pthread_mutex_init (&BUF.mutex, NULL);

read_conf();
fd = open_port ();
// write (fd, INITSTRING, strlen (INITSTRING));
oNtp.ntpshm_init();
if (oNtp.enable_ntpshm)
oNtp.shmindex = oNtp.ntpshm_alloc();
if (oNtp.shmindex >= © && oNtp.shmTimePPS){
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if ((oNtp.shmTimeP = oNtp.ntpshm_alloc()) >= 0)
pthread_create (&thread3, NULL, gpsd_ppsmonitor,
NULL);
}
if(pthread_create(&threadl, NULL, read_function, NULL) != 0){
puts("Could not create producer thread");

pthread_mutex_destroy(mutex);
pthread_cond_destroy(cond);

return(EXIT_FAILURE);

}

if(pthread_create(&thread2, NULL, pop_function, NULL) != 0){
puts("Could not create consumer thread");

pthread_mutex_lock(mutex);
//context.error = 1;
pthread_mutex_unlock(mutex);
pthread_cond_signal(cond);

pthread_join(threadl, NULL);

pthread_mutex_destroy(mutex);
pthread_cond_destroy(cond);;

return(EXIT_FAILURE);
}
//pthread_create (&threadl, NULL, read_function, NULL);
//pthread_create (&thread2, NULL, pop_function, NULL);

//write (fd, INITSTRING, strlen (INITSTRING));
while ( true ){
ServerSocket new_sock;
cout<<"ss";
server.accept ( new_sock );
try{
while ( true ){
// pthread_mutex_lock( &mutexl );
// cout<<"main locked";
std::string data;
// std::string command;
new_sock >> data;
// command="\r\n"+data+"\r\n";
new_sock <<CmdParse(data,fd);
//cout<<"-";
//cout<<data;
//new_sock << data;
// pthread mutex_unlock( &mutexl );
//cout<<"main unlocked";
}
}
catch ( SocketException& e) {
cout << "Exception was caught:"
"\nExiting.\n";

}

<< e.description() <<
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}

pthread_join(threadl, NULL);
pthread_join(thread2, NULL);

pthread_mutex_destroy(mutex);

pthread_cond_destroy(cond);

free(cond);

free(mutex);

close_port (fd);

return 0;

void * send_message(void *null){

}
void *
read_function (void *null)
{
//int fd;
int nbytes = 0;
int i=0;

}

//fd = (int) ptr;

unsigned char buff[255];
string log;
pthread_mutex_lock(mutex);
while (1)

{
//cout<<"fun locked";
nbytes = read (fd, buff, 255);
clParser.Set (buff, nbytes);

// Process all the logs that came in in that packet

while (clParser.Read () == NOut::O0KAY){

if (clParser.Id () < LOGS_END)

printf ("Found Log: %s\r\n", clParser.szIdStr ());

log.assign(clParser.szIdStr ());

if (log=="TIMEB"){

oNtp.ntpshm_put(mktime(&clParser.ntp_time));

}
}

pthread_cond_signal(cond);

pthread_cond _wait(cond, mutex);

pthread_mutex_unlock(mutex);

void * pop_function (void *null){

}

//pthread_mutex_lock( &mutexl );
pthread _mutex_lock(mutex);
while (1){
clParser.PopItems();
pthread_cond _signal(cond);

pthread_cond_wait(cond, mutex);

}

pthread_mutex_unlock(mutex);
//pthread_mutex_unlock( &mutexl );

void *gpsd_ppsmonitor(void *null)
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//struct gps_device_t *session = (struct gps_device_t *)arg;
int cycle,duration, state = 0, laststate = -1, unchanged = ©;
struct timeval tv;

struct timeval pulse[2] = {{0,0},{9,0}};

int pps_device = TIOCM_CTS;

/* wait for status change on the device's carrier-detect line */
while (ioctl(fd, TIOCMIWAIT, pps_device) == 09) {
(void)gettimeofday(&tv,NULL);
/*@ +ignoresigns */
if (ioctl(fd, TIOCMGET, &state) != 0)
break;
/*@ -ignoresigns */

state = (int)((state & pps_device) != 0);

if (state == laststate) {
if (++unchanged == 10) {
cout<<"TIOCMIWAIT returns unchanged state, ppsmonitor
terminates\n";
break;
}

} else {
cout<<"pps-detect (CTS) on /dev/ttySe changed to "<<state<<"\n";
laststate = state;
unchanged = 0;

}

/*@ +boolint @*/

#tdefine timediff(x, y) (int) ((x.tv_sec-y.tv_sec)*1000000+x.tv_usec-
y.tv_usec)
cycle = timediff(tv, pulse[state]);
duration = timediff(tv, pulse[state == 0]);
#undef timediff
cout<<"PPS cycle: "<<cycle<<", duration: "<<duration<<"\n";
if ( 800000 > duration) {
/* less then 800mS, duration too short for anything */
cout<<"PPS pulse rejected too short. cycle: "<<cycle<<",
duration: "<<duration<<"\n";
} else if (cycle > 999000 && cycle < 1001000 ) {
/* looks like PPS pulse */
(void)oNtp.ntpshm_pps(&tv);
} else if (cycle > 1999000 && cycle < 2001000) {
/* looks like 2Hz square wave */
(void)oNtp.ntpshm_pps(&tv);
} else {
cout<<"PPS pulse rejected. cycle: "<<cycle<<", duration:
"<<duration<<"\n";

¥
/*@ -boolint @*/

pulse[state] = tv;
}
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return

}

NULL;

time_t mkgmtime(struct tm *t)
/* struct tm to seconds since Unix epoch */

{

int year;

time_t

result;

const int cumdays[12] =

{e, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334};

/*@ +matchanyintegral @*/

year =
result
result
result
result
result
result
result
result
result
result
result

1900 + t->tm_year + t->tm_mon / 12;
= (year - 1970) * 365 + cumdays[t->tm mon % 12];
+= (year - 1968) / 4;

-= (year - 1900) / 100;

+= (year - 1600) / 400,

+= t->tm_mday - 1;

*= 24;

+= t->tm_hour;

*= 60;

+= t->tm_min;

*= 60;

+= t->tm_sec;

/*@ -matchanyintegral @*/

return

}

(result);

void trim(string& str)

{

string::size_type pos
if(pos !=

= str.find_last _not_of(' ');
string::npos) {

str.erase(pos + 1);
pos = str.find_first_not_of(' ');

if(pos
}

I= string::npos) str.erase(@, pos);

else str.erase(str.begin(), str.end());

}

void Tokenize(const string& str,vector<string>& tokens)

{

string delimiters = ;
// Skip delimiters at beginning.

string::size_type lastPos = str.find_first_not_of(delimiters, 0);

// Find first "non-delimiter".

string::size_type pos = str.find_first_of(delimiters, lastPos);

while (string::npos != pos || string::npos != lastPos)

{

// Found a token, add it to the vector.

tokens.push_back(str.substr(lastPos, pos - lastPos));

// Skip delimiters. Note the "not_of"

lastPos = str.find_first_not_of(delimiters, pos);
// Find next "non-delimiter"

pos = str.find_first_of(delimiters, lastPos);

}

string CmdParse(string &cmd,int fn){
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int i=0;
vector<string> tokens;
trim(cmd);
Tokenize(cmd, tokens);
string obsinterval;
string almanac="\r\nlog almanacb onchanged\r\n";
if(tokens.size()>0){
if(tokens.at(0)=="exit")
exit(1);
else if (tokens.at(@)=="test")
{
cmd="\r\nlog unlogall\r\nlog almanacb onchanged\r\nlog
rangea ontime 30\r\nlog rangeb ontime 30\r\nlog rawephemb onchanged\r\nlog
rawephema onchanged\r\nlog gpsephema onchanged\r\n";
write (fn, cmd.c_str(), strlen (cmd.c_str()));
return "Wrote Command To Receiver : test";

}
else if (tokens.at(@)=="testnav")

{
cmd="\r\nlog unlogall\r\nlog rawephemb onchanged\r\nlog
rawephema onchanged\r\nlog gpsephema onchanged\r\n";
write (fn, cmd.c_str(), strlen (cmd.c_str()));
return "Wrote Command To Receiver : testnav";
}
else if(tokens.at(@)=="R"){
cmd="\r\n"+cmd.substr (2,cmd.length())+"\r\n";
if(tokens.size()>2){
if(tokens.at(2)=="rangeb")
write (fn, almanac.c_str(), strlen
(almanac.c_str()));

write (fn, cmd.c_str(), strlen (cmd.c_str()));
return "Wrote Command To Receiver : " + cmd;
}
else if(tokens.at(0)=="P"){
if(tokens.at(1l)=="set"){
if(tokens.at(2)=="obsinterval"){
obsinterval=tokens.at(3);

clParser.Obsinterval=atoi(obsinterval.c_str());
return "Wrote Command To Receiver : " +
cmd;

}

return "Please Recheck The Command!";

//filename oem4.cpp

#tinclude "socket/Socket.h"

#include "socket/ClientSocket.h"
#include "socket/SocketException.h"
#include <iostream>

#include <string>
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int main ( int argc, int argv[] )

{
try{
ClientSocket client_socket ( "localhost", 30000 );
std::string reply;
std::string command;
char string[100];
while(true){
try{
std::cout<<"OEM4 >>";
//std::cin >> command;
std::cin.getline(string,100, '\n');
//command="log 1 2 3";
//std::cout << string;
client_socket << string;
client_socket >> reply;
//std::cout<<reply;
}
catch ( SocketException& ) {}
std::cout << reply << "\n";
}
}
catch ( SocketException& e )
{
std::cout << "Exception was caught:" << e.description() << "\n";
}
return 0;
}
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