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EYXAPIXTIEX

®a NBera va gvyaploTHom OAOVG eKEivoLg Tov e Bondncav otnv ekmovnon

¢ mapovoag Atmlmpatikng Epyaciag.
2VYKEKPIUEVAL:

Evyapiotd v emPrénovoa k.Mapio Tookipn Avaminpotpro Koabnynrpio
tov Topéa Tomoypapiog g Zyoing Aypovopmv kot Tomoypdpwv Mnyavikdv tov
EBvikod Metoofrov [Morvteyveiov, 1 omoia pov TpdTeve va acyoAnd® pe tov Tapov
0épa. Emiong v evyapiotd Oepud yio mv fondetd tng kon tnv vopovn mov 01ébete

o€ OLO TO O1AGTNO TNG GLVEPYUGIOG LLOG.

Axoun Ba MBerla va evyoapiotiow tov k. [wpyo IInviom E.T.E.IL. g
Yyxolc Aypovopwv Toroypdewv Mrnyavikev tov EBvikov Metadfiov TToAvteyveiov,
ywo v moAvTiun Ponfeln kot Tov ¥pOVO TOL APEPMCE KATO TNV Olodkacio
e€okelmong pov pe toug 0éktec GNSS, kabmg kot pe 10 AOYIoUIKO GLAAOYNG Kot

eneEepyaciog Tov dedouévov.

Eniong O MBeha va  evyapiomom tov K. Aviovn Xovin E.T.E.IL g
2yxoc Aypovopwv Toroypdewv Mrnyavikdv tov EOvikod Metoofiov TTodvteyveiov,
v v Bondeta e&owcelmwong pe tovg dékteg GNSS, kabng kot yio v gumietooiivn

kot wapoyn dekt®v GNSS mpokepévou va viomombet Tov Tapdv OEpa.

Evyapiotod wiaitepa tov @ido ko cvpeortn) pov IHoavayudn Mmiképn, v
TNV GLUPOAN TOV GTNV VAOTOINGN TOV UETPNCEDV TNG TOPOoVGOS AUTAMUOTIKNG

Epyaociac.

Téhog Ba Bela Vo ELYOPIGTICM TNV OIKOYEVELD LLOV KOl TOVS PIAOVG [LOL, Yo

NV S10pKN LILOGTNPIEN KO EUTIGTOGVVI OV EMEJEEAY GE KAOE TPOSTAOELY LLOV.



HNEPIAHYH

H pébodog evtomiopod TOU GYETIKOV GTATIKOV EVIOMIGHOD OMOTEAEL TNV
axpiBéotepn uébodo oto ovotiuata GNSS (Global Navigation satellite Systems),
pe v okpifele  mov emrvyydver va givor g TéENG TV AMyo®v YIMOGTOV.
H ypnon g evdeikvutan katd KOp1o Adyo o€ epyacieg mov amattohv vynAn akpipela,
OMWG 0 EAEYXOG LKPOUETOKIVIGE®V TEXVIKMV £PYMV, OALY XPNCLOTOLEITOL KO GTNV

dpvomn SKTOWV.

Oocov apopd v eEEMEN ¢ teyvoroyiag ota cvotinota GNSS, éxovv mhéov
avantuydel moAlol TOTOL deKTOV YOUNAOD KOGTOVG GE GYECT LE TOVG YEMOOLTIKOVG
KO TOTOYPOAPIKOVG OEKTEC. L2GTAGO Y10 TOVS OEKTEG YOUUNAOD KOGTOVLG OOLTEITOL VO
yiveton a&loAdynon o€ oxéon He TV amdS0cT TOV UTOPOVV VO EXTVYOVV OE EPYAGIES
idpuong OIKTO®V Y0 TOMOYPOUPIKEG EPAPUOYEG. ZUVETMC TPEMEL VO EQOPUOCTEL

K010 £100¢ HETPOLOYKOD EAEYXOV TV SEKTMV QLTMV.

[Mveton TpoomdBero dieBvadg yioo v avantuén kotevbouvipliov odny®dv ard
opyaviopovg (m.y I1SO, International Organization for Standardization) yw tov
petporoyikd éheyyo oekt®v GNSS aAld péypt tdpa apopodv Hdvo tov KIvnpatikd
evtomiopd mpayuatikod ypdvov (RTK). TToArhéc ympeg emiong, €xovv mpoTeivel
dounuéveg oadkacieg v tov €leyxo tov dektdv GNSS oto oyetikd ortotikd

EVTOTIGUO OAAG OKOLOL SEV VITAPYEL L0 TUTOTOMUEVT O10OIKAGTAL.

210%0¢ ™G TapovGOS SIMAMUATIKNG epyaciog ivor o éheyyog dektmv GNSS
TOAD YOUNA0D KOGTOVS Y10 GYETIKO OTOTIKO EVIOMIGUO GE TOMOYPUPIKEG EPYOCIES
dpoong Owrtdmv. Olot ot éheyyor omoPAEmovv oTOV OTOTIOTIKO EAEYYXO TNG
a&lomoTiog Tov TOTOYPAPIKOD OIKTVOV KOl GTOV TPOCIOPIcHd TS axpifelag twv

LETPNCEMV, Ol OTTOIEC TPAYUATOTOMONKAV LE CLYKEKPIUEVOVS YEDMOOTIKOVS OEKTEG,.



Ot 8éKTeG YaUnAov KOGTOVG, HLOVIG GLYVOTNTOC, TOV XPNCGILOTOMONKaY NToV
™m¢ etatpeiag U-blox tomov LEA 6T kot NEO 7P og cvvdvoaoud pe yemoortikn
kepaioa. Ot mopotnpnoelg Tov  OKTOOL VAOTOMONKAY OtV TEPOY NG
[Tolvteyvelobmoing Zoypapov. I'vetar cOYKpIon TOV OTOTEAEGUATOV QVTAOV UE T
OVTIOTOT(0. AITOTEAEGLLOTO, TTOV £YOVV TPOKLYEL LE TNV UETPNOT TOL {010V OIKTOLOV UE
yemdartikovg dékteg Trimble 5800 wau Leica 1200+GNSS. Ot éheyyor édei&ov Ot M
axpifelo TOLV SIKTLOL TTOL PETPNONKE pe TOVG OEKTEG YOUNAOD KOGTOVS givol €VTOG
tov opiov péyxpt 15mm opilovtioypagukd kot péxpt 20 mm vyopetpkd yoo 95%

SLAGTNLO EUTIGTOGVVNC.



ABSTRACT

The detection method of relative static positioning is the most accurate method
as far as GNSS systems (Global Navigation satellite Systems) are concerned. The
accuracy achieved is of the order of a few millimeters. Its use is mainly advisable in
tasks requiring high precision, such as the control of micro-shifting in technical

works, but also used in network establishment.

Regarding the evolution of technology in GNSS systems, there have been
developed many types of low-cost receivers in relation to geodesic and topographical
receivers. However, when it comes to low-cost receivers, an assessment in relation to
the performance that can be achieved in network establishment works for
topographical applications. Therefore, some sort of metrological control of such

receivers should be implemented.

An international attempt at developing guidelines by organizations (eg 1SO,
International Organization for Standardization) for the metrological control of GNSS
receivers is being made, but it aims so far solely at the real-time kinematic tracking
(RTK). Many countries have also suggested structured processes for the control of
GNSS receivers in relative static positioning, but a standard procedure does not exist

yet.

The aim of the present thesis is the verification of very low-cost GNSS
receivers in relative static positioning during topographic works for network
establishment. All the inspection procedures aspire to calculating the statistical
reliability of the topographic network and determining the accuracy of the

measurements, which were conducted with specific geodesic receivers.

The low-cost, single-frequency receivers that were used come from u-box
company u-blox, and are type LEA 6T and NEO 7P, combined with a geodesic
antenna. The network observations took place in the area of Zografou, NTUA
Campus. A comparison of the current results with the corresponding results obtained
by measuring the same network with geodesic receivers Trimble 5800 and Leica 1200
+ GNSS, is made. All tests showed that the accuracy of the network measured by the
low-cost receivers is within the limits of up to 15mm horizontal alignment and 20 mm

elevation for a 95% confidence interval.
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Kepdioro 1

Ewayoyn

1.1 Evoayoym

O oékteg GNSS amotedoOv éva ypnolo gpyoieio  yio TOLVG TOMOYPAPOLS
HUNYOVIKOVG, SIELKOADVOVTOG TOVG OTIC TOTOYPOUPIKEG epyacieq. Me v eEEMEN ¢
teyvoloyiag otovg dékteg GNSS yivetanr mpoomdOela Peitiwong Ot povo g TPog
TIG axpifeleg mov PUmopovV va EMTUYOVV, OAAL KOl ©OC TPo¢ To péyebog, Pdpoc ,
Aertovpykdtro kKA. Xto mAaicto avtd €yovv avamtuyfel dékteg GNSS molv
YOUNAOD KOGTOVG KOl HOVAG CLYVOTNTOG, Ol ONOWol EVM £XOVV GYEONCTEL Yo
EQOPUOYEG TAONYNONG EXOVV SUVATOTNTEG VO YPNOCLULOTONOOVV KOl GE TOTOYPOUPIKES

EQUPLOYEG.

INa tov éleyyo dextdv GNSS yemdaitikov tHmov vrdpyovv emionpeg odnyieg ot
omoieg MOTOGO avaeEPOVTAL UOVO GTNV VAOTOINCT UETPNCE®V GTOV KIVNUOTIKO
evtomiopd og mpoyuatiko xpovo (International Organization for Standardition , ISO
17123-8). Avtioctoryeg o0dnyieg OV APOPOLY GTOV GYETIKO GTATIKO EVTOMICUO, TOV
armotedel v akpiPéotepn péBodo eviomicpod ota GNSS, dev vmépyovv and Tov
opyaviopd I1ISO. Avtd 10 kevd TV KOTELOVYVTIPLOY OONYUDY — TPOIAYPUPDV Y10 TOV
OYETIKO OTATIKO EVTOMIGUO, £(0LV KOADWEL Ol 00Nyieg mMov €KOIdOVTAL Omd TOLG
EMIONUOVG YEMOOITIKOVG Qopelg amd ddpopeg ywpeg oOnwg HITA, Avotparia,
Kovaodg, M. Bpetavia, xor Kiva. Xtnv moapovca dumlopatiky epyacio Oa

ypnoomomBovv ot Avotpatiavég odnyieg g ICMS (http:www.iscm.org)

2opeova pe Tig ovyKekpluéveg odnyieg n agloloynon tov dektdv Ba yivel
Bacel TV d0pLPOPIKAOV OESOUEVOV OV TPAYLOTOTOOVVTOL OO TPELS OUAOESG
TEPOUATOV. APYIKA LAOTOIEITOL 1| UNOEVIKY] OOKIUN, OOV YPNGUYLOTOLOVVTOL OO
0€KTEC OV AapPdvouy onuoto amd povayo pia kepaia. 'Enetra, yiveton pétpnon pog
Baong Eexwplotd, TomOBETOVTOC TOV €vov  OEKTN OTO ONueio WHE TIG YVOOTEG
CULVTETOYIEVES KOl TOV OgLTEPO OTO onpeio mov  embupeitar o eviomopds TV
CUVTETAYUEVOV Kl EAEYYETOL 1] EXAVOANYILOTNTO TOV UETPNCEWV HE EVOALAYT TOV
dektmV ota dxpa g Pdong . Téhog, yivovioun petprioeig omd dAa o onueia mpog O

T onpeio Tov  SIKTHOL, EMYELPOVTAG TNV UETEMELTO. GLVOPOMOT TOV SIKTHOL Omd T
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péBodo erayioTmV TETPAYOVOV PE Evav 1 0V0 otabepolc otabpovg avapopds. Ta
OTOTEAEGLLOTO EAEYYOVTAL GTOTIOTIKA Yl 1o TNO EUTIoTOCVVNG 95% Mote petd
ouvopbwon tov SiktHov va damotwdel av 1 afefardTrTa Tov dikTvoL Eivarl pEPL

15mm opilovtiomypagikd Kot pEypt 20Mmm vyopeTpIKa.

1.2 Zkomog TG OUTAMUATIKNG EPYOCIOS

210%0¢ TG TaPoVcaG SUTAMUATIKNG epyaciag eival n aE0AOYNON TOV JEKTOV
GNSS yauniot kdéotovg TG etopiog U-bloX, pe v pétpnon evog d0pLEOPIKOY
dwktoov pe v péBodo tov GyeTIKov oTatikoy gvtomiopov. H pébodog oratuko /
YPNYOPOL GTATIKOD €VTOMIGHOV amantel TV Vmapén evog diktvov otabepdv oTabumv
pe dwpopetikd pnkn Pacewv petald tov onueiov. Ov dwdikacieg vraibpov, ot
TEYVIKEG GLAAOYNG SOPLPOPIKAOV SESOUEVDV, OTIMG Kot o1 péBodot emeepyaciog Tmv
napatnpnoemy &ywvav Pdoel tov Avotpoiloveov tpotinwv. To diktvo 610 omoio
vAomomOnKav o1 puetpnoels, ixe petpnbet oe mpoyevéotepo xpoOvo pe  YE®IUTIKOVS
dékteg GNSS kot emopévmg €ytve Guecn cLYKPION TOV OMOTEAEGUATOV UETOED TMV

JEKTAV YAUNAOD KOGTOVG KOl TV YEMOULTIKMV.

1.3 Aopnj Aumropatikic Epyaciag

H mopovoio dumhopotiky epyacio amotedeiton amd méEVTE KEQAAOO TOV

aVaPEPOVTOL OE:

Kepdrowo 2: 210 kepdloo avtd yivetar meptypoen tov cvotnudtov GNSS,
KaOdc Ko tov pefddwv evtomiopov ota cvotnuate. GNSS. Emiong yiveron
avaPopPd GTOVG dPOPETIKOVS TVTTOVG dékTV GNSS (yemdartikovg, mhonynong,

K.0l.) KOl GTOVG OEKTEC VYNANG evaicOnoiog — yapuniod KOGTOLG

Kegpdarowo 3: Tleprypdoovior otr Poaocikéc €vvoleg Kol  0poAoyieg mov
YPNOUOTOOVVTOL OTIS TPOJAYPAPEG OIKTO®MV  GTOTIKOD EVIOMIGHO. AKOUN
aVaPEPOVTOL Ol TPOIAYPOAPES TOL EXOVV AVATTOEEL OLAPOPES YMDPES Yia. T YPN|oM

dektddv GNSS katd ) ypron tovg o€ gpyacieg LETPNONG SIKTVOV.
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Kepdaharwo 4: ITepirappavel mAnpo@opiec oyeTIKA Le TNV TEPLOYN MEAETNG, TOV
eEomMopd e Tov 0moio vAomomonKay o1 TaPUTNPNCES KOOMDS Kot TANpoPOpieg
OYETIKA HE TO AOYIOHIKE cLAAOYNG Kot eneEepyaciag Twv dedopévav GNSS mov

YPNOLOTOMONKAV 6TV TAPOoHGO SITAMUOTIKY EPYACIL.

Kegarowo 5: EpgaviCovior o amoTeAECUATO LETPOAOYIKMOV TEPOUATMOV TOV
a@opovV TNV a&lomotior TV OeKTOV (UNdeVIKT PBAoT, EmAVIANYN UETPICEDV UE
NV eVOALOYN OEKT®V ) KAOMG Kol TO OMOTEAEGUATO TMV TOPATNPNOEDYV TOV
JKTVOV ¢ TpdekvYav and TV enelepyacia Tov petpioewv. Ta amoteAéopata
avtd aeopovv TOGO TNV E€miAvon TV Pdoemv 000 Kol TOV GLVOPH®UEVOV
amotehecpdrov. Emiong pe mv egayoyn tov cuvoplouéveov omoTeAESUATOV
vAomoteital GLYKPION TOV OTOTEAECUAT®OV OVTOV HE TO OvVTiGTOLYQ
OMOTEAECUOTO OV €YOVV TPOKVLWEL UE TNV HETPNON TOL 1010V OKTOOL UE

YEMOOITIKOVG OEKTEG .

Kepdraro 6: Ilapovoidlovior to TpofAUaTe TOV TOPOLGLOCTNKAY KATO TNV
dtdkacio GLALOYNG Kol EEEEPYATTING TV OESOUEVOV TOPATHPNONG, KADMS Kot
T0. cLVUTEPACUATO TOV TTPONPOaV amd TNV 0EOAOYNON TOV OTOTEAEGUATOV KATH
v odkacio enilvong Kot cuvopbwong twv peTprcemv Tov dktdov. Emiong

nepAapPavel Tpotdoelg mov o NTav GNUAVTIKEG Vo, epeLvNOovY LEAAOVTIKA
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Kepdioro 2
Yvotiuota GNSS

2.1 Ewoayoy

To ke@dAolo avTd €xel KUPLO GKOTO TNV GUVIOUN TEPLYPOAPT] 0’ EVOC TOV
ocvomnuatewv GNSS mov 1on vrdpyovv kot a’ et€pov oto cvotiuate GNSS mov
onuepa ivot vITO PEPTKN AEITOVPYIAL.

INveton emiong cvvomtikn meptypaen TV HeBOOOV oTUTIKOD EVIOTIGHOD TOV
ovotnudtwv GNSS, Tov ceolpdtov Tov E164yoVTal GTIC SOPLPOPIKES TOPATPNCELS
TOV TPOTOL e TOV 0Toio avTd e€aAeipovtat.

Emonuaiveron 611 évog axoun okomdg tov KepoaAaiov givar kol 1 avaoeiln
TOV YOUPOKTNPICTIKAOV, TOV JOKIUOV Kol TEPALATOV TOV €YoV VAoTomOel Yoo v
am6d00mn TV deKTOV YounAov koctovg (OEM Boards, pikpdv GPS/GNSS & dektmv
VYNNG eLOGONGIOG/TAONYNONG) GE GYECT LLE TOVG YEMOOLTIKOVG OEKTEG.

2.2 Zvotqpata GNSS

2.2.1 Xoomnpa GPS (Global Positioning System)

To dopvpopikd cuotnua GPS ofuepa amoteleitor and 31 dopvpopove. '
TNV TANPY AELITOVPYIO TOV GLGTHUATOS OVTOL amatteitol aptBpds dopvPdpwv icog M

Ko LEYOAVTEPOG TV 24.

Me v mnqpn Aertovpyion divetoar 1M dvvatdTMTO. VO TOPOTNPOVVTOL
TaVTOYPOVA €61 £OC OKTM dOPLPOPOL OO OTTOLOONTOTE CNUEID TNG YIVNG EMPAVELNG
pe avoiktd opilovta. Ot dopvPoOpol avtol €ival OUOIOHOPPO KOTAVEUNUEVOL GE 6
Tpoylakd eninedo ovd 60° 610 1onuepvd eminedo Kot yovio kAiong 55° w¢ mpog to
onpuepwod eminedo, mepiodo meproTpoPnc ke dopvpopov 11" 58™M 2,05sec kon oe
amootacn 20189km amd v empdaveio TG yng.

O oyedacpdg avting ™S dtTaéng Tv dopLPOp®VY £xel oav otdyo kdbe onueio g
YAWVNG EMPAVELNG VO £XEL OPATOTNTO TOLAXYIGTOV TPOG 4 d0PLPAPOVE, BewpidvTag OTL
dev mopepuPdiiovior eumddio petafh OEKTN Kot S0pLEOPOV. EMUEIDVETOL OTL ©C
ocvotnua avapopds ypnowponoteitor to WGS84 and 1o cvotmua GPS (dortiov,

[Twep1ddc, 2006).
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2.2.2 Maykospmo Aopvgopiké Xvotnpo IThoyneng GLONASS (Globalnaya
Navigatsionnaya Sputnikovaya Sistema)

To mayxoouo dopveopikd cvotnuo mwronynone ¢ Pwoiog GLONASS
enavoarertovpyel omd to 2011 petd amd TV OAOKANP®OTN TOL TANPT TPOYLKOV

oynuoatiopov tov 24 dopveopwv (https://www.glonass-iac.ru/en/ ).

YNuepa 0 dopveopikd cvotnua Glonass amoteieiton omd 28 dopvPOPOVG
a6 TOLG omoiovg ot 24 Bpiokoviat o€ Kavovikn Agttovpyia. Ot dopupopot avtol givar
foo Katoveunuévol e Tpia TPOYLUKE EMITESD LE OKTM dOPVOOPOLVS GTO KADE TPOYLOKO
eMimedo. Altnpodv oyxeddv KUKAMKN Tpoyld pe kAion 64.8° wg mpog 10 1onuepvo
eminedo, mepiodo meprotporic 11"16™ kot oe amdotacn 19100km and v empdveio

me yne.

O1 d0pLEOHPOL TOV GLOTNUATOG AVTOV GYNUATICOVY TOV AgYOUEVO SOPLPOPIKO
aotepiopd Glonass, 6nmg avtodg eaivetar oty ewova 2.1. To dopveopikd choTh
GLONASS ypnotpomnotel og cvotua avapopds to yemkevipikd PZ-90.02 ( dwrtiov,
[Tpdac, 2006) .

Ewova 2.1 Aopugopikog actepiopog tov Glonass
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2.2.3 Evponaiké Aopvgopikoé Zvotnpa IMhonynong GALILEO

To ocvomuo Galileo avortoybnke ond v Evponaiki Eveoon kot thv
Evponoikn Awaotnukn Yranpeoio (ESA: European Space Agency). AmoteAgitol amod
30 dopvedpovg (2743 epedpikotc), tomobetnévoug o€ Tpio. TPOYLOKE EMimedd o€
péon yAwn tpoyld pe yovio kiiong 56° o¢ mpog To 1oNUEPVO EMimedo, TEPI0d0
TePLoTPoPNc mepimov 14" Ko vyog Tpoyldc mepinov 23600km. Me Tov Tapomtéve
OYEOOOUO EMTLYYAVETOL TO VO €lvol TAVTOTE 0paTOl TOLAGYIOTOV €5l €MG OKTM

dopveodpoL.

Télog 1o Galileo £xer 10 d1k6 ToL cOotnua avoaeopds to GTRF ( Galileo

Terrestrial Reference Frame) 1o 6émoto anotekei pia vAomoinon tov cvotuatog ITRS

¢ IERS (http://www.gsa.europa.eu).

2.2.4 Aopogopiko Xvotnpa IMioniyneng Kivag BeiDou-2/Compass

To dopveopikd cvotnua g Kivag (Compass/BeiDou-2) npofiémeton va
arotereiton amd 35 SopLPOPOVE, €K TV OTOI®V 01 5 dopLPOPOL Ba Efvart YEMOTATIKNG
tpoytdg (GEO) wor ot vmdéAowmor 30 dopvpodpotl Ba givar pecaiov  Vyovg yMvng
tpoyug (MEO).

Ot dopveodpotl ToV cuoTUATOS aVTOV Ba givorl dratetaypévol e 3 TpoylaKA Emimeda
pe yovia kiiong 55° wg mpog 1o 1onuepvo eninedo, pe tpoylakn mepiodo 12 dpeg kon

50 Aemtd.

YNuepa. to BeiDou-2 éxer mave oamd 10 dopveopove kot a&lomoleital o€
TEPLPEPELNKES TTEPLOYES TS Aciag kot Tov Eipnvikov, extipdron de 0tL péypt 1o 2020

Ba etvon TaykooHimG 0E10TOM GO,

To cbomuo avapopdg mov ypnoyomoict To BeiDou-2/ Compass givar to CGS2000
(Compass Geodetic System) ( http://en.beidou.gov.cn/ )

[Mopakdto akorlovbel o mvakag 2.1 pe v chvoyn tov cvotnudtov GNSS:
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Mapaperpog GPS GLONASS GALILEO | Compass/BeiDou
Xopo HITA Poocia Evpamnn Kiva
Yranpeoieg mov | LTpotiotiky | ZTpaTIOTIK/ E , E&ovciodotnpévn/
, , , LITOPIKN ,
TaPEYOVTOL / TToMtuen Epmopwn Eumopikn
Aptpog 31 24 27 27
Aopv@opov
AprOpdg
Tpoyraxmv 6 3 3 3
Emnédov
Kion 55° 64,8° 56° 55°
Tpoyraen 11h 58m 11h 15m 14h 05m 12h 50m
Iepiodog
SvoTua WGS84 PZ-90 GTRF CGS2000
Ava@opag
Tipa L1 1575.42 G1 1602 E1l 1575.42 B1-2 1589,74
, E5a 1176.45 B-1 1561.1
Yoyvotitov | L21227.60 G2 1246
(MH2) L3 1176.45 G3TBD E5b 1207.14 B2 1207.14
' E61278.75 B3  1268.52

[Tivaxoag 2.1: Ztoyyeio cvotudtov GNSS  (nyn:

https://directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cnss)

2.3 Evromopog pe ovotipota GNSS

O1 péBodot mposdropicopov Béong pe ta svotnuate GNSS eEaptdvrol omd Tig

OTTOUTNOELS TNG EPOPUOYNG oL TPémel va vAomomBel kot v akpifera avthg. Ot

péBodot avtég etvar 600, 0 ATOAVTOG Ko 0 GYETIKOG EVIOTICUOG BEoMC.
2.3.1 Améivtog evromonog 0<ong

Me tov 6po amdAVTOC TPOGOOPIoHOS BEonC evvoeital 0 TPOGOHIOPIGUAS TV
ovvtetaypévoy (X,Y,Z,0t) evdg onueiov ypnoLOTOOVTING Evay OEKTN, O Omoiog
LETPAEL TOVTOYPOVO ONOGTAGES TPOS TOVAUYICTOV TEGGEPLS dopLPOPovs. Ot
CULVTETAYIEVES TOV oNUEiOV avToV TPocdlopiloviot amd T EKTEUTOUEVES TPOYLES KO
TIG HETPNOELS TOV amooTdcemVy (yevdoamdotaon). [a tov okond avtd amartovvton
TOVAQYLOTOV TEGGEPIS LETPNOELS MOTE 1) TETOPTN VO XPNGILoTomOel yio TV extipnon
TOV GOAALATOG TOV YPOVOUETPOV TOV OEKTN MG TPOG TO OTOMKE  YPOVOUETPO TOV

d0pLPOP®V.

YNUEPO VTLAPYOLV EPAPUOYEC TOL YPNGLUOTOOVV TNV TE(VIKI OULTH TOL

TPOGOopIooy Béong oe mpaypatikd ypdvo Om®G M TAONYNON Kol VOUoTAoid.
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2y ewkdva 2.2 mopovctdletal 1 S1atacn 00puPOPMV - dEKTN G ATOAVTO EVIOTICUO

0éomnc.

Ewéva 2.2 : Andivtoc Evromopoc 0éomng

2.3.2 Xyetik0g evromopnog 0éong

O oyetiKd¢ TPOGIOPIGHOG BEGNG 0popd TOV TPOGIOPIoUO TG BEong evoc N
TEPIOCOTEP®V ONUEIMV MG PO €va onuelo pe yvootés cuvietaypéves (oTabprog
avagopdg). Ola ta dpyave mapakolovfodv TavTdypove TOvg 1d10VE S0pLEOPOVE

KOTA TNV OLAPKELD TV TOPATNPTCEWDV.

Q¢ amotélecpo TOL OYETIKOD eVTOMIGHOV givan €va  davuoua (AX,AY,AZ)
HETOED TOV ONUEIOV HE YVOOTEG GUVIETAYUEVEG KOl TOV GAA®V AyVOOT®V CNUEI®V.
Ot ovvietaypéveg @V oyvaotov onueiov mpoodopilovtar ov mpootebodv ot
ocuviotdoeg tov kBe dravdcpatog (AX,AY,AZ) otic cuvieTaypéveg Tov 6Tadpov

avaeopdc. To didvuopa avtd (AX,AY,AZ) ovopdaletan Bacn (baseline).

Eme1o Aot o1 déktec mapakorovBovv Tovg id1ovg dopuEOPOLE TOVTOYPOVA, M
EMIOPUOTN TOV TEPICCOTEPOV COUAUATOV (OTUOCPUPIKE, YPOVOUETPO K.0.) Eivar
Kowd og peydho Pabud kol emopéveg To dldvucpo NG oxeTikNg Béomg elvan
OTOAAAYLLEVO GE PEYAAO TOGOOTO OO TOL GOAALATO QVTAL.

H mapadoyn 0t1 to cedipoto eivor kowvd eaptdror amd Ty andcTacT HETOED TMV
onueiov. Av n amdotacn avthy eivar pikpdtepn towv 15Kkm téte 100 atpooceopikd
ocpaipata  (tpomdoearpa, wVOGEAPa) Umopovv va Bewpnbolv kowd Kot va
amodelpOel To HeyoADTEPO PEPOG OVTMV. AV OUMOC Ol ATOCTAGELS HETAED TV oNUEiwV

givon peyaAdtepec tov 15km tote amorteitor vo ypnowyomombodyv  kotdAinia
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povtéla oopbmoemv Twv cPoApdtomv mov emnpedlovv Tig petpnoelg GNSS. Ty

ewova 2.3 paivetal 1 014taEn dopLEOP®V - OEKTN GE OYETIKO EVIOMIGUO BEonC.

S Sz s Sy

B B S

[] >

“Known” “Unknown”

Ewova 2.3 : Zyetkog Evtomiopog 0éong (tnyn: @wtiov kot [Tucpiddg, 2006)

2.3.3 Xpaiporo GNSS

Awxkpiveton pie oepd  GEUAULATOV, GLOTNUATIKOV KLPI®MG  YOpOKTHPO
(systematic errors), mov emnpealovv Ttov TPocdoploud Oéong pe mopoTNPNOELS
GNSS. Ta toyaia cedAipata (random errors), Tov TPoPaVMS EIVOL AVOTOPEVKTO KOTA

NV EKTELEOT TOV PETPNGE®V, ovopdovtal cuviifmg mg 00pvPog (noise).
Ta opdipata GNSS pmopovv va ywpiotodv g Tpelg factké katnyopies:

* 6€ GOAANOTO TOV GYETILOVTOL [LE TOVS dOPLPOPOVS: TO COUALN TNG SOPVPOPIKNG
epnuepidos M Tpoyls, T0 GOAALA TOV YPOVOUETPOV TOV dOPLPOPOL KOl TO COAUALA

NG EMAEKTIKNG StofeG1dTNTOC.

* & CQAANOTA OV GYETICOVTOL e TOLG OEKTEG: TO GOUALO TOL YPOVOUETPOV TOL
O€KTN, T0 GQAALA TNG LETOPOANG TOV KEVIPOL (PACNS TNG KEPALNG, TO TLYOIO COAALLN
wapoatnpnong N o B6pvPog, to opdipa efotiog g afefardTnTag TOL YVEOGTOV

onueiov Katd v emilvon pag Paong.
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* 6g oQdApatTa Tov oyetilovtal pe T S1AO0CN TOV CNUATOS: OTWG TO OTHUOGPOIPIKA
oQAANOTO (TPOTOCOOPIKO KOl 1OVOCOOPIKO COAALN), TO COAALN TOAVOVAKAOONC,

T0 0QAALO TNG OAMGONoNG TV KOKA®V.

2.4 Aékteg GNSS

Ta televtaio ypovia pe v tpdodo g te)voroYiag Tov cvotnudtov GNSS
&xovv kataokevachel dékteg youniod k6otovg TG TéENG TV 100-300 gvpd. Aékteg
yapmAob kdéoTovg pmopet va givar tour OEM-boards 6mov eivar gtnvotepa wot660 0
¥PNOTNG TPémeL vo cuvdéaet TOv mvako OEM pe ta vméAouma e€aptnipata ToV 06K

TPOKEEVOL Va lvar SLVOTA 1 AetTovpYyia TOV OEKTN.

Yndpyovv d00 aKoL KaTyopiesg OEKTAOV YAUNAOD KOGTOVS, Ol dEKTES XEPOS M
wkpa GPS/GNSS 6mwc o1 dékteg g owkoyeveiog Garmin kot ot EKTEC VYNNG

evatcOnoiag (high sensitivity) 6nwg ou dékteg g etapiog U blox.

210, TOPOKAT® VITOKEPAAALN YIVETOL AvaPOPd e EEEIOIKELIEVT] OPOAOYID TOV OEKTMV

YOUNA0D KOGTOLG KOOMG KOl G TEPAUATO TOL £Y0VV 101 LAOTOMOEL pe avtove.

2.4.1 Opolroyia

Xe aut Vv evotnta opiloviol v cuvtopio KAmoleg PacIKES EVVOLES Yol TV

gvacOnoia Kot GAAEG GUVIGTAOGES TNG TOV APOPOVY TOVG OEKTEC VYNANG evatcOnaciag.

Q¢ evaicOnoio opiletar M yaunrotepn oyd Tov cnuatog oe dBM, mov aviyveveton pe

évav 0KT.

o Améxtnon EvowsOnociog (Acquisition Sensitivity): Eivor 1o yopnidtepo
eninedo o100 omoio £€vag OékTng umopel va evtomicel “kAEWOMOOEL” TO
d0pLEOPIKO Gfjo. AVTH N HETPNON Eivol TEPUITEP® KOTAVEUNUEVT GE OLO

vIoKaTNYOpiES:
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o EvaioOnoia andxtmong tov onuotog (Signal acquisition sensitivity):
elval 10 yaunAotepo eminedo oto Oomoio £vog OEKTNG Umopel vo
avayvopicel ow®oTE  £vo  GLYKEKPIUEVO  O0PLPOPIKO GNUO.  OTO

etoepydpevo onua RF péoa oe éva dedopévo ypovikd dtactnpa.

o EvaioOnoio amdéxtnong Béong (Position acquisition sensitivity): 1o
YOUNAOTEPO €Mimedo GTO omoio €vag OEKTNG, £YOVTIOG EVTOTIoEL £val
dopLPOPIKO GNa, UTOPE AEIOTIGTO VO OTOKMIIKOTOGEL T SES0UEVAL
TAONYNOMNG AO TOV EV AOY® 00pLPOPO UECH GE £VOL OEGOUEVO YPOVIKO

dioTn .

MapakorovOnon EvaeOneiog (Tracking sensitivity): givol to yaunidotepo
eninedo 610 omoio £vag OEKTNG, apoL Tapnyaye éva otabepd otiypo, pmopel
vo mopakorovdnoel dopvpopikd onuata aftomote. Omwmg kot pe v

amoOKTNOY Evacnciog, VT N TAPAUETPOC KATUVELETAL GE VO GUVIGTMGEG:

o TMapaxorovOnomn gvoicOneciog BEong (Position tracking sensitivity): to
YOUNAOTEPO €mimedo ©T0 omoio éva €ykvpo otiypo 0B€omg eivon
dwbéopo katd TNV SIpPKEW TOVAAYIOTOV VOGS  GLYKEKPIUEVOL

TOGOGTOV TOV SLOGTILATOS OOKIUNC.

o Xnupo svawcOnoiog mopaxorovdnong (Signal tracking sensitivity): to
YOUNAOTEPO  €MimMed0 ©TO OmoOio O OEKTNG OviveVEL aEIOTIoTO

TOVAQYLGTOV EVOV OOPLPOPO.

Eravaktnon tc evamoOnoiog (Reacquisition sensitivity ): eivor 10
YOUNAOTEPO EMIMEDO GTO OMOI0 €vog OEKTNG, aPOoV mapnyaye &va otabepd
oTlypa, UTOpEl Vo avaKTOEL GUECH TOV EVIOTMICUO CNUOTOC KOl TAONYNONG

HETA Ao Lo, GUVTOUT S1OKOTH TOV OOPLPOPIKOV GNLLOLTOG,.
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e Xpoviké ddcetnpa ywe emidvon fix (Time to Fix (TTF): amotelel o
ONUOVTIKT] TOPAUETPO TNG EMIOOONG TOL OEKTN, KOl APOPd TO YPOVIKO
dtdotnuo mov amarteitan Yoo Tov evromiopd otabepnc 0éong ( fix position).
H gvtoAn avt) pnopet va Eekivnoet gite and tov ypnot gite and tov idto Tov

OEKTN O€ TEPIMTOOT AMMAELNG GNLOTOC.

o Xpovikd ddotnua yro tpmdTn enidvon (Time to first fix (TTFF): Avtin
HETPNOT TOIKIAAEL OC GLVAPTNOT TOV GLVOINKOV TOV GNUATOG KOl TOV

TANPOPOPLOV OV ivar S10OEGILES 6TV UVAUT TOV OEKTN.

o Xpovikd odotnua yuo eravaktnon (Time to reacquisition (TTR): Metd
TNV OTAOAEL CUATOG KATA TNV SLAPKELN TNG KAVOVIKNG AELTOVPYIOG TOV
O€KTN, avtd glval To YPOVIKO SAGTNUO OO TNV GTLYU| TOV TO GYUO

emavaktnOel éo¢ 6tov o déktng divel otabepn Oéon (fix position).

2.4.2 T'emodortikoi déKTeG.

Ot yewoortikol 06KTEG KOl KEPAIEG YPMNOUOTOOVVTIOL GE EPAPUOYEG TOV
amorteitor VYNAN akpifeld TPocsdopiopod. Me tov 0po “yemdaTikOG ££0MMGUOC”

£VVOOVVTOL.

Ot dékteg durhng ovyvotrog (L1,L2) mov elayiotonotohv To 10vosQopiKd
COAALOTO KO ETADOVY TOYVTEPO TIS ACAPEIES PAoNG oL givol amapaitnTo Yo TNV

enitevén akpiPeldv e Taéng yAtostod (Mm).

H yewdoutikn kepaio n omoia eivor fabpovounuévn e t€1o10 TpOTO OGTE VoL
EAY1GTOTOOVVTAL Ol SIUKVUAVGELS TOV KEVIPOL (Aomg TG Kepoiog kabmg kot 1M

EAAYLOTOTOINGN TOV GOAALATOG TOAAATADY SLOOPOUDY 1| COAALN TOAV OVAKAACTG.

Emonuaivetor 0Tt 10 KOGTOG TV YE®OMTIKOV £EOMMOU®Y  €lvarl TOAD VYNAO Kot

Kopaiveton mepirov amd 10.000-30.000 evpd ( www.icl-gnss.ord/2012 ).
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2.4.3 Aékteg Xapunrot Kootovg
2.4.3.1 Aékteg OEM (OEM- boards, Original Equipment Manufacturer)

O1 dékteg OEM-boards sivar 6ékteg povig ovyvotmrog (L1) kot €govv v
duvaTOTNTO EVTOTIGHOV BE0NG e TNV ¥PNON LETPNOE®V GE PEPOVGA (AcT. Mepikég
@opég ot déktec avtoi (OEM-boards) givat 1o 1610 pe tovg 0£KTEG ToUT TO 0010 Elvat
EVOOUATOUEVO OTOVG YEMOOLTIKOVS OEKTEG. QQ0TAOGO TO KOGTOG AVTAV (YEDMIUTIKMV

OEM) givan apketd vymAod kot 0ev amotedel Ao Yo 0EKTEG YOUNAO0D KOGTOLG.

Ot déxtec OEM-boards mopovstdalovv SvoKoAio GTOV YEPIGUO OO TOLG
YPNOTES, APOV Yoo TNV Agrtovpyiol TOV JEKTY OMOLTEITOL 1] COOTH OGVVOEST TOV

OEM pe 10 vTOAOMO GUGTNILA TOV OEKTN.

Y& kwvnpotikd evromopd (RTK) pe v ypnon dektov OEM-boards eivou
dvvatd va emtevyfet axpifela g tééEng Tv 20 ekatootdv 1 kot koAvtepn. Emiong
ot 0ékteg avtol (OEM) og Kivnpatikd eviomiopod Umopovv vo emttuyovy akpifeleg mg
T0ENG TOL €KOTOOTOL (CM) ypnopomoidvtag v puébodo “on-the-fly”. Qotoco n
eMIAVOT TOV OCAPEIDOV PACNS GTNV TapovGo TEPINTOOT Oev glvar a&lOTIOTN APKETA
av kot to cvotnua (dékteg OEM) eivar wavd va mapéyet 1-2 dexauetpa akpipfela
(dm). Xpnowomoidvrag évav drapopetikd OEM déktn (tov iTraxx 03) o dmotog petd
amo SoKIES, damotdbnke 0Tl umopel va mopéyel akpifela e TaENG TOL EKATOGTOD

Yoo pkpég pnkovg Baocetg (Constantin — Octavian Andrei, 2012).

2.4.3.2 Aéxteg ya1pog | pukpa GPS/GNSS.

To pwkpd GPS/GNSS povtéha, 6mmg ot 6ékteg xewpog Garmin, pmopodv va
VAOTOMGOVY UETPNGELS GE KAIKA 1 pEPOVGA PAcn Hovig cuyvotnrag (L1), xor n
axpifelo mov pmopodv va emtdhyovv eivor g Tdéng tov 20cm pe 15 Aemtd
wapoatnpnong kou Scm pe 30 Aemtd mopatipnong. Ov mapoamdve axpifeteg

npoimoBETovy 011 N EMIAVGN TOV AGOEEIOV Gdong sivar paypotiky (float solution).

Qo1060 01 &V MOY® déKTES YaunAoD kootovg ( Garmin) dev éxovv avamtuytel
v axpiPn eviomopd Béong Ko peta-eneEepyacio Twv dedopévev Kabmg dev vTdpyet
duvatdHTTo AToHNKELON TOV TPMTOYEVV®V PETPNGEMV. [0 TNV AVTIHETOMION VTOD

TOV TTPOPANUATOS o Opada epevvnTOV amd o Ivetitovto Mnyavikov Toroypapiog
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kol [ewdancia tov mavemotnuiov tov Nottingham £yel avantdéel Eva Aoyiopikd, 1o
omoio amoKM®AKOTOlEL Ko omodnkevel To aveneEépyaota dedopéva tov déktn Garmin
oe popon Rinex.

Metd amd doxeg mov vAomomOnkay pe dékteg xepdc Garmin dmotdOnke 0Tt o1
Tapamdve akpifelec umopovv va emitevyfodv Hdvo 6TV TEPITTMOT TOL GTUTIKOV
evromiopov. Emiong oty 06xun avt mapatnpnnke 6tt av amopevybel to cedipa
TOV TOAVAVOKAAGEDV Kol YEVIKOTEPA 0 opilovtag eivol avolktog, T0Te 1 akpifeta
pumopel va givar koAOtepn tov 10cm pe v mpodmobeon OTL o1 UETPNOELS
vAomombOnKav ce @épovca @don Kol 1 eneEepyacio £ywve UETA TO TEPUG TMV
petpicemv (peta- emefepyosio). ( Volker SCHWIEGER and Andreas GLASER,
2005)

Ylomombnkav dokipég o évav aldo déktn pkpod GPS/GNSS tng owoyeveiog
Garmin (Garmin GPS25) kot S0KIUAGTIKEG GE TOTOYPUPIKEG EQOPLOYES LUE LETPNOELG
oe pépovca eaon. Ta arotedéopata £0e1&av 0TL N axpifela mov pmopet va emttdyel o
GLYKEKPLUEVOS OEKTNG XEPOS €tvat TG TAENG TOL €KATOGTOV (CM) e TNV TPoHTOHEST
o6tt ov Pdoeig pérpnong eivar pikpod pnkovg (kKatw omd 6km) kot o ypovog

napatipnons tovAdytetov 60 Aemtd. (Constantin — Octavian Andrei, 2012).
2.4.3.3 Aéktec vynMg evateOneiag (High Sensitivity)

O déktec GNSS vynig evoioOnociog mpotpodvTon Yo TG PEATIOUEVEG
SUVOTOTNTEG TOVG GTNV AmOKTNON Kot TopokolovOnon (acquisition and tracking) tov
d0pLPOPIKOD GNUATOG G TTEPLOYES e vroPaduiopévo onpa. Ot dékteg avtol etvan o
Béon va mapéyovv dopLEOPIKEG UETPNOELS Yol OOPLPOPIKA eEocBevnéva onpaTa
nepimov tov 35dB. O okondc evog déktn GNSS eivor va extiunfel n @don kddka
ko Doppler tov eoepyduevov onuatov GNSS, enitpénoviog €161 TOV TPOGOIOPIGHO
™m¢ Yevdoundotacns. Ot YeudoamOGTAGELS YPTCILOTOOVVTOL Y10, VO VITOAOYIGOOVV
TOPAUETPOL OTI®G 1) €M, 1| TOYLTNTA Kot 0 ¥pOVOG ToL OékTn. [ va emtevyBel avtd,
N edon koddwka kor Doppler ektipdror yioo kabe dopvedpo omd pio GuvaptTnon M
omoia. €lvol cvoyeTIoCUEVT UETOED TOVL AQUPOVOUEVOL ONUOTOC KOl TOV TOMIKA

ToPAYOLEVOV CNLLOTOG OO TOV OEKT).

Yrhpyovov 0Ovo TpOTOL Yyl VO EMTEVYXTEL O OCLYYPOVICMOG Kol 1

amok®dkonoinon Tov bit atov oxediooud evog déktn GNSS:
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e 0 TpAdTOG givar n a&lomoinon Ponbeidv amd eEmTepucés TYES Kot

e 0 0e0TEPOG givar 1 ypnoN TV aAyopiBumv Tpocopoimong.

I[Inyn eEotepikng Ponbeto amotedovv ta vroPondoduevo GNSS, ta omoia
BeAtidvouv v omdd00n TOV SEKTN HE TNV TOPOYN TANPOPOPLOV, péEcH Oomd €vo
EVOALOKTIKO KOvAAM emkovoviag. Xto vmofonBovpeva GNSS  amlomoleiton 1
eneéepyacio Tov S0PLPOPIKOD OCNUOTOG KANGTOVTAG TOGO TNV OTOKTNON TOL
dopLPOPIKOD GNHOTOS OG0 Kot TNV Avor Béong kot taydnTag gvkorotepn. Emiong
EAOYIOTOTOEL TNV  MOCOTNTO. T®V  TANPOPOPIOV TOV  OMOLTOOVTOL OO  TOVG

d0pLPOPOLS KABMG Kal TOV XPOVO TOV OIOLTEITOL Y10 TNV ATOKTNGT TOL S0PVPOPIKOV

oM HOTOC.

Ye obOykplon pe évav un-vrofonBodpevo déktn ot vmoPfonbovpevol dEKTEG
GNSS &ivar og Béom va Kavouv TIg LETPNGELS ATO TOVG dOPLPOPOLS YPIYOPU AKOLLNL
KOl 0V TO 00pLPOPIKO oo lvat adHVOO.

Yuvnbwg ot vmofonbovuevor déktegc GNSS pmopodv va  AdPouvv Tic axdAovOeg

TANPOQOpies and Eva deVTEPELOV AGVPUATO OIKTVLO!

e Mnvopo mAONYNONG, €TCL 1 OMOKMOIKOMOINCEL TV UNvoudtov (T.y

ePNUEPIOQ) OO TOL SOPVPOPIKAE GNHOTA OV iVl TAEOV avaryKodoL.

e Exrtiunon g Béong tov ypnot (déxtn), o omoiog pmopel va Pondnoel ot
peimon tov peyéBovg ydpov avalntnong 610 G6TAd0 TNG AmOKTNONG TOL
JOPLPOPIKOD OCNUOTOG KOl EMTOYVLVEL TNV OOKACIL  EVIOMIGUOV TOV

ONUOTOC.

e [IAnpogopieg cuyypovicpod £tol dote 1 Béon TV opiwv bit va propodv va
MeBovv amevbeiog ywpic va amarteiton po dodikocio cuyypovicpov bit, pe
™V TPoHoBeST) OTL 1 aKkpPiBELal TOL GLYYPOVIGLOL gival LEGa G Hon TePiodo

TOV KMOOKO.

e Yriyoia bits dedopévmv TAonynong, To omoia ETLTNPOVY TNV LAOTOINGN TG

dwdwaciog bit wipe off e mpaypatikd ypovo.
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Ewoéva 2.4: Apyrtektovikn evog 0éktn GNSS vymAng evasnoiog pe myv
eEwtepkn vrofonOnon bit. (enyn: Tiantong, 2014).

2.5 Aékteg vynMig svateOneiac/mhonyneng u-blox

O1 dékteg TAONYNONG ATOTEAOVV {10l OO TIC OLKOVOULKOTEPESG ADGELS 0LPOV TO
K60T0G TOLG Kvpoaiveton mepimov amd 100-500 evpd oe oyxéon pe TO KOGTOG TMOV
TOTOYPOAPIKAOV KOt YEOIUTIK®V dekT®V. Emiong ot dékteg mhonynong motdtnTog Héypt
30dB givar mo gvaicOntot kot £tot emtpémovy  VYNAOTEPN SLPEGIUOTNTO. GCHUATOG
GNSS ¢ mepoyég O6mov 10 onpo eivar e£ocBevnpuévo OMOG OOTIKES TEPLOYEG,

QOPAYYLOL AKOLOL KO EGMTEPIKOVS YDPOVG.

H oaxpifeia mov pmopel va emroyovv avtoi ot dékteg givar KaAVTEPN TOL
dexdpetpov (dm) pe tig €€nc mpoimobioels: OtL o1 déKTEC MAONYNONG TOPEXOVLV
duvaTdTNTO. VAOTOINOMG UETPNOCE®V GE QPEPOVCO. GAcn kor M emeepyoacio TV

petpnoewv va vAomom el petd to TEA0G TG S1OIKAGIOG TV LETPTCEMV.

Téhog, mapaxdtm Ba yivel avapopd oe S10pPOPOVS TOHTOVG OEKTMV TAONYNONG
VYNNG evarstneciog g etotpiog U-blox kabmhg kot didpopec dokipég Tov Exovv oM
vAomomBel pe avtoHg TOVg 0EKTEG Yo v €€TAOTEL 1 AITOS0CT TOVG GTO EMIMEDO TNG

axpipeiag.
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2.5.1 Aéktng IMhoynong u-blox LEA 6T
E€omhiopog makétov déktn U-blox LEA 6T

O e€omhiopde tov Takétov U-blox LEA 6T amoteleitan amd tov déktny LEA
6T povrg cuyvotntog (L1), o kepaia (dev vapyetl akpiprg £voelén g 0éong tov

KEVTPOL (pAoMG TG Kepaiag) kat £va kadlmolo dtucvvoeong USB.

To koA®d0 doeVVOESN G  YPNOILOTOLEITOL TOGO Yo TNV TPOPOOOGio TOV
O€KTN, 000 KOl Yo TNV VYNAN ToxOTNTO UETAPOPAS dedOUEV@V. Ol HETPNOELS TTOV
viomotovvton pe tov 0éktn LEA 6T eivar povo oto cvotnua GPS kot 0yt og aAld
GNSS ocvotipote (Glonass, Galileo, BeiDou) kot 1 ovopootiky akpifelo omd tov
Kataokevaotel eivon 2.5m CEP (circular error probable).
Emonuaiveronr de 0tt vmootnpiler dedopéva €£660v oe ovyvomnta SHz ko
wePAapPavel LETPNOELS GE PEPOVGO PAoN LE akpifela entAvong eaong oo KoKAo,

oe kmowa Doppler.

To mokéto avtd meprhapPdver kor éva CD-ROM mov mapéyet 1o mpdypappa
vAomoinong tov petpnoemv pe déktn U-blox ko ovoudleton u-center. Eivor éva
SdPOGTIKO EPYOAEID TOV EMTPENEL TNV SLAUOPPOGCT], TOV EAEYYO, TNV ATEIKOVIOT] KO

NV AVAALGT TV OEOOUEVOV TOV OEKTY).

Yty eikova 2.5 napovoidletar to TokéTo Tov déktn ublox LEA 6T.

Ewodva 2.5 : Aéktng, kepaia, KaAndo dtachvdeong kot CD-ROM tov e€onicpo u-
blox LEA 6T (mmyn: https://www.u-blox.com/en/product/neolea-6t)
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2.5.2 Aéktng IThonynong U-blox NEO 7P

O g&omopdg tov maxétov U-blox NEO 7 amoteleiton amd tov déxtn NEO 7
povig ouyvomrog (L1) pe duvatdmmra pétpnong oe akpipn andivto eviomopod 0omng
(PPP precise point positioning), o kepaio kot évo kaAddto dtacvvoeons USB. 'Exet
v dvvatotnte acvppatng dtacvvoeons uéom blue tooth pe @opntd vmoroyiot)
(laptop), smartphone 7 tablet.

O déktmg NEO 7 g u-blox mapéyer v dSvvatdémra vAiomoinong
nopatnpnoemv 1060 oto cvotnua GPS 6o kot 6t0 pwokd cvotnue Glonass.
H ovopaotikn akpifeia otov evtomopd 8éong amd tov kataokevoot (U-blox) eivat
2.5m CEP oto ovomuo GPS ka1 4m CEP oto cbomuo Glonass. Yrootnpiler v
¢€0do dedopévav oe cuyvotto SHz kor meprhappdvel petprioelc oe popéa pdong,

kmdwa ko Doppler.

Yy ewova 2.6 Tapovoidletar o déktng U-blox NEO 7P.

Ewcova 2.6: Aéktng u- blox NEO 7 Ewoéva 2.6: Aéktng u- blox NEO 7
(nyn:https://www.u-blox.com/en/product/neo-7-series)
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2.5.3 Mlewpapoto dektdv ™G £Tanpiag u-blox

2.5.3.1 Ileipopa déktn LEA 4T g u-blox.

H dokiun avt mepthappdaverl 6 facelg 6Tov 10 UNKOG TV PACEOY KLpOvVETOL
amd 150m émg 7.7km. tov otabud avagopds tomobetninke yemdartikdg dEKTNG EVD

oto vroAouta onpueio. torobetnOnke o déktng LEA 4T.
To melpapa oavtd TepthapPavel dvo Tpovmobécers:
- n mepiodog Twv petpnocmv Ba elxe ddpketa 30 Aemtd Kot

- 1 enefepyacio TV dedonEV@V Ba Yivoviov LETA TO TEPAS TOV UETPNCEDV

(neta-eneEepyocio OEOOUEVOV).

H oxpifela mov enetevydn, petd to téhog g emeepyaciog TV dE00UEVDV,
nrav g TaENS Tov 8C¢m zmepimov yia kébe cvvictdca cvvtetayuévng (X,Y,Z). Xe
TePITTOON OV ATOPELYDEl TO CEAALN TNS TOAVOVAKAMGCT G TOTE N axpifeta Oa givar

KoAVTEPT, INAadN ¢ TaENg v 2¢m yio 20 Aemtd mapathpnong (Schwieger, 2009).

2.5.3.2 Aokyn) mediov Tov déktn U-blox LEA 6T

Atdpopec dokipég mediov vAoTomONKaV Yoo TNV GVYKPLon TS akpifelag Tov
déxn u-blox LEA 6T pe dAhovg yemdartikong 6£KTeG 6TOV MNTPOTOALTIKO YHPO TOL
Elcivkil. Ot dokipéc avtég mepieAdpufovay cOYKpLoTn Tov £0TAGHOD TOV GUGTILOTOS
u blox LEA 6T og oyéon pe tov yemdatikd eE0TMOUO Yoo dtdpopo punkn Pacemv,

1060 G€ GTATIKO OGO KOl GE KIVILOTIKO EVIOTIGUO.

Ta amotehécpato £6e1&ay, HETd TNV VAOTOINGN TOL TOPAUTAVED TEPAUOTOG,
OTL LVIAPYEL O COUPOVIO UETOED YEMOUUTIKMOV OEKTMV KOl TOL OEKTN TAONYNONG
LEA 6T og eninedo axpifeiog g tééng tov exatooton (cm). Iapatmpndnke o6t ta

o@aApata 6Tig TPELS Pacikég cvviotaoes (X,Y,Z) dev vrepPaivovy ta Scm.

Metd amd GAAEG SOKIUES OE GTOTIKO KO KIVILOTIKO EVIOTIGUO OlomioTdOnKe
otL ot dékteg LEA 6T g u-blox pumopodv va emtdyovv axpifeteg g tééng tov
exatootov. H axpifeta avt pmopel va glvarl kaddtepn tov 2¢m gpdcsov o opilovtog

gtvon avouytog (Andrei, 2012).
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2.5.3.3 Aok} ediov tov 6éktny u-blox NEO 7P

Yy epyaocia Tov X100AN K.a. (2015) meprypdpovtan o1 TEWPAUATIKEG EPYATIES
mov mpaypatoromOnkav pe tov 6éktn NEO 7P kot ) diepgvvnon yio 10 Kotd 160

0 0€kNG o TOHG TANPOL TIg TPodaypaés 1ISO 17123:8 yuo petprioeig RTK.

I'a v vAomoinon tov TEPapaTOg XPNoIHOTOMONKE £Vog oTAOUOS OVOPOPAS
(base station) kotr 6vo rover otobupoi (ewova 2.7). Xtov otofud avaeopdg
tomofetnOnKe yemdaTiKOg dEKTNG Ko Kepaio toov Trimble 5800 evd otovg rover
otafuovg tomobetinke o déktng NEO 7P g u-blox xar o kepaio yopmiod

Ko6otovg, Tomov Tallysman TW 2410.

Rover Point 2

Base Point

Ewoéva 2.7: Adtaén dikthov melpdpotog

Metd to mépag TV TapaTnpNoE®V Kot TV eneepyacio avt®v, o déktng NEO
7P g u-blox dwmotdOnke 611 TANpoi tov petporoykd €reyyo katd ISO 17123

napdypaeog 8 Kot Katatdooetal oty katnyopio RT1.
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Kepararo 3

Ipoowaypa@és AkTOOV XTaTikov Evromiopov

3.1 Ewoayoyn

INo tov éleyyo dextdv GNSS yemdartikod tOmov vrdpyovv emionpeg odnyieg ot
omoieg MOTOGO avaEEPOVTAL UOVO GTNV VAOTOINGY UETPHCEWV GTOV KIVNLOTIKO
evtomiopd og mpoyuatiko xpovo (International Organization for Standardition , I1ISO
17123-8). Avtictolyeg odnyieg MOV 0POPOVV GTOV GYETIKO GTOTIKO EVIOMIGUO, TOV
amotedel v  akpPéotepn puébodo evromopod ota GNSS, dev vrdpyovv amd tov
opyaviopd I1ISO. Avtd 10 kevd TV KOTELOLVTHPLOY OINYIOV — TPOIAYPUPDOV Y10 TOV
OYETIKO GTOTIKO EVIOMIGUO, £XOLV KOAVWEL Ol 00nyieg mov ekdidoviar amd Tovg
emionpovg yewdoutikovg @opeic amd dwapopeg yopes omwg HITA, Avotpairia,
Kovaddg, M. Bpetavia, «otr Kiva. Xty mopovoa dmlopotikny —epyosio o

ypnoonomBovv ot Avotparavég odnyieg e ICMS (http:www.iscm.org)

3.2 Ipodwaypapéc Atktvov Xtatikov Evromonov g Avotpoiiog
Yopeova pe Tig mpodlaypaeis, 1 afefardtra (o epyaciog idpvong dwtHov Le
dopLEOoPIKEG HEBBOOVG OTATIKOD EVIOMGUOV TEPLYPAPETOL HE TNV TOPOUKAT®
oporoyia (http://www.icsm.gov.au/publications/spl/Standard-for-Australian-Survey-
Control-Network_v2.1.pdf)

ABeBordnra Tomoypaeknc Epyaciog (SU): eivor n akpifeto v opiloviioypapikdv

KOl DYOUETPIKAV GUVIETAYUEVOV TV onpeimv tov diktdov, n oémowa axpifeta eivan
OTOALQYLLEVT] OTTO TOL COAALATO TOV CLGTHHOTOG OVOPOPEGS. L2¢ ek TovTOL M aKpifela
(SU) avtavokAd tnv okpifelo, T@v HETPNOEMVY, TNG YEMUETPIOG TOV SIKTVOV KOl TOV
TEPLOPIGU®V TTOV €yovv Tebel. O Tpotevopevog TpOTOG exTipmong g akpipetog (SU)

etvar  péBodog TV eAayicTOV TETPAYOVOV U eMinedo epumoTosvvng 95%.

APefardomnro  Oécewc (PU): eivan m  axpifela tov optloviloypaoikdv Kot

VYOUETPIKADV GUVIETAYUEVOV TV CNUEI®V TOV O1KTOOL 1 omoin Opm¢ e€apTdTon amod
10 vrdpyov ocvommua ovoeopds. H apePardtmra (PU) ocvumepriapfdver v
afePfardmra SU xor n mpotewvouévn pébodog extiunong eivar - puébodog twv

eMaloTOV TETPOYDOVOV [ EMNESO EUMIGTOGVVNG 95%.
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Xyetkn ABefordtnta (RU): H axpifeia twv opilovtioypa@ikdv Kol VYOUETPIKOV

CUVTETAYUEVOV OTOL0ONTOTE  OVO onueimv Tov oktvov. H oyetikn afefordotnta

Umopel vo. EKQPAGTEL Yo S100TNO EUTIETOSVVNG 95% M| 6€ avahoyik poper| (Ppm).

Tomwkn APeBardotnra (LU) eivar o pécog 0pog g oxetikng apefardmroc tov

opllovVTIOYPOPIKAOV 1] VWYOUETPIKAOV GLVIETAYUEV@OV, €VOC OnUeElo oE GYEoMN HE TO

napakeipeva onueia . H afePoardomra ekppaletar pe eninedo epmotosivng 95%.

Ov mopoamdveo afefordtntes exppalovior oe emimedo eumotoovvng 95%

YPNOUOTOIDVTOS Ll OTOL0ONTOTE ol TIC akOAovOeg nehodovg:

o  Tomkn andxAion
o  Tomkd ceaipa EAAenync / EMAenyoeld0vG.

o  Opildvtia meployn KVKAKNG EUTIGTOGVVNG

H 1w oandkhon 7y enimedo  eumotoodvng 95%, vmoroyiletor pe tov
TOAMATAOGLOGHO TNG EKTYWMUEVNG TUMIKNG amokAlons (1o) amd Ttov cuvieheoTt

k=1.960.

To tomkd ocedipa EAAetync/eAlenyocdovg ywoo  emimedo  gumictochvng 95%
voAoYileTON pE TOV TOAAOTAOGLOGUO TOV EKTIUOUEVOV 0EOVOV IE TOV GUVIEAECTY

K=2.448.

H wovkhkn meproyn epmotocivng yuo eminedo epmotosvuvng 95% vmoloyileton pe

TOALOTAQGLOG O TV EKTILOUEVOV 0EOVOV LE ToV cuvtereot K=2.796.
H axtiva r g xukhkng Teployns RmoTtochvG vroAoyileTon pe Toug €1g TOTOLG:

r=axKi(3.3)
C= b (3.4)
a

K =¢,+0,C +q,C*+q,C*, (3.5)

g, =1.960790, g, =0.004071, q, =0.114276, q, =0.371625
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Omov a,b o xvplog kot devtepwv Nui- d€ovag g EAAEIYNC GOAMLOTOS, Ol OTOIEG
EKTILOVVTOL amd TV cLVOPHP®GN TOL SIKTLOL Kot TG a-POSteriori Tég Tov Tivaka

peTafANTOHTNTOC GUUUETARANTOHTNTOG.

To mapokdtw oynua mov akoAovBel (Zynuo: 3.1) deiyver v oyxéon g
afefortdtroc tomoypapikng epyaciog (SU) pe tov ypdvo mapatipnong. Edd
avtiototyiCovtal ot ddpopeg texvikéc mapotpnons GNSS mov vadpyovv, pe tov
avtiotoryo ¥pdvo mopatnpnong Kot divete n ofefoatdTra TOTOYPUPIKNG EPYOCIOG

(SU) mov emitvyydver n kébe pio omd anTég TIG TEYVIKEC.

General
Positioning
and Navigation
{out of scope)

High Reliability
Positioning and
Navigation

(out of scope)

Differential
GNSS

1
{
|
5.000 s i
3\
>
\
0.500 — = <
|  General Purpose
Single Relerence 7 Control and other
Station RTK surveys
0.050 —

Survey uncertainty (metres)

\, Datum Control
[ Surveys

0.005 —

Datum
Definition

1 second 1 mnute 1 hour 1 day 1 woo Cortnuous
Observation time 14-8480-1

Yyua 3.1: GNSS Teyvikég 'Epevvog

(mnyn: http://www.icsm.gov.au/publications/sp 1/Guideline-for-Control-Surveys-by-
GNSS_v2.1.pdf)

Bdoer ¢ mapondve swovoag 3.1 eEdyeston to ovpmépacpo 6Tl Yoo TV
vAomoinom tov EAeyxov TV dekTtdV GNSS Hdvo dVO TEYVIKEG TANPOLV TIC ATOLTOELG

oe pkpn afepordtnTo:
- 0 6TATIKOG EVTOTIGUOG KoL

- 0 YPMYOPOG OTATIKOG EVTOTIGUOG,.
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Q61060 GTNV YPNON TOL YPNYOPOL GTOTIKOD EVIOTICUOV OMOLTEITOL TPOGOYT

0TO UNKOG TV UETPOVUEVOV BACEWV, KOOMS O YPIYOPOS GTOTIKOS EVIOTICUOG Eivor

L0 TEYVIKT TOPOLOL0L LE TOV OTATIKO EVIOTIGHO. Alapopd TOVG TO UNKOG TV BAcemV,

npémel va givorl pikpotepo amd 10km kot o ypdvog mapatnpnong eivol KpOTEPOG GE

oY£01M UE QLTOV TOV GTATIKOD EVIOMIGHOV, OAAG emttuyyavel Ta. ol emineda SU pe

TOV OTATLKO.

3.2.1 llpodwypagég EComiopov kat Teyvikov Hapatipnong GNSS.

O mopokdto mivakog TopafETEL TIG GLVIGTMOWUEVES TEYVIKEG TAPOTIPNONG

GNSS yuo oToTiKG Kot Yp1yopo GTATIKO EVIOMIGHO KATA TN XP1OT TOVG GE EQPAPLOYES

HETPNONG TOTOYPOPIKAOV OIKTVOV (OoTE Vo emtevyfodv cvykekpuéva emimeda

axpipelag .

SU<15mm yia opilovtioypapikn 6éom
SU<20mm yuo yeopetpikd vyOUETPO

SU<30mm yw opilovtioypa@ikn 0€om
SU<50mm ywa yeopetpkd vyouetpo

Teyvikég

2toatikog Evromopog

2tatikog Evromopog & I'pryopog Xtotikog
Evtomiopndg yia Bacelg unKovg pkpotepeg
tov 10yAN.

Agéxtng

I'ewdartikol d€ktec OUTANG cLYVOTNTOG KO EVIOTIGUO PAGNC.

Kepaieg

I'ewdartikég tomov Choke ring.

\ I'ewdorticég (ITowvtnta Epyociog).

Y yning modtntag tpimodo, Tpinoda Le OMTIKN KEVIPOON

Xpovog [opatnpnong

6-24 Qpec efaptdtor amd T0 PNKOC TOV
Bacewv.

Ztatikdc: 1 g 6 opeg eaptdrtal amd To
pnkog tov Pdoswv. Zvvictdtor  lopa
TOLAGYIGTOV Kol 5 AemTd emumAgov ylo KAOe

IyAp

I'pnyopog  Ztotkdg:  XvOTAGES  TOV
KOTOOKELOOT] YL TNV  €milvon TV
AGOPELOV Yo, 0edopévo  PnKog PBdong ko
aplOud S0pLPOPWV.

Méyioto Xpovikd Avdotnua Kataypaong

30 devtepdienta

Zroatikd: omd 15 émg 30 devtepoOrenta
I'pyopog Ztatikog: 5 €wg 15 devtepdienta
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AlAG

[Ipotewvopeveg AveEdptntec [apammpnoeic ( Me kevo dtdomnua 30 Aemtdv Kot
emoveKKivnon g kepaiog, edv eival oe Tpimodo).

[TpocavatoMopudc kepoiag pe OmOKAOT S HOP®OV Ao TOV TPAYLATIKO Boppd.

To choTHa OVaPOPA TPETEL VO GUVOEETOL LLE TOVAAYLGTOV OLO GNUEiD EAEYYOV, TO OTTO1N
0o Ppickovtotl 610 VdpPyoV diKTLO.

[Mivaxag 3.1 : TIpodiaypapéc EEomhiopon kot Teyvikav [Mopatpnong GNSS (anyn:
http://www.icsm.gov.au/publications/sp1/Guideline-for-Control-Surveys-by-
GNSS_v2.1.pdf)

3. 2.2 MIpoowaypapéis AoyropkoV Eneéepyacio Iapatnpiocswv GNSS.

[Tpokeévov va emrevyBovv 0EOMOTEG EKTIUNGELS Yo TIG PACELS KO TIC
ofefoardmreg avtdv mpémer va  xpnopomomnBovv  OAOKANPOUEVA  AOYIGUIKA

enefepyaociag

O katackevaotés GNSS mpocepépouy o TotKiAio. AOYIGHIK®V TOV £XOVV
oYEJOTEL e OTOYO UETPNOELS VYNNG axpifeiag pe emAoyn g nebodov g petd

eneepyaciog 0E00UEVMV.

O mopaxdto mivakag amopfuel T cuvict®oes oladkocieg emeEepyaciog
GNSS v v enitevén tov vroynelov emnédov SU  yio ototikd Kot ypryopo

OTATIKO EVIOMIGUO.

SU<15mm yia opilovtioypapikn 6o SU<30mm ywa opilovtioypapikn 0éom
SU<20mm yuo yeopetpikd vyoOUETpO SU<50mm ywo yeopetpikd vyOUETPO

Aoyiopiko Enegepyaciog GNSS

Ikavomta [1pocdiopiopod Xvvtedeot) uoyétiong ylo Kabe pétpnon

Tomog Kepaing GNSS

IGS/NGS \ [Tapexdpevo Aoyiopikd
Eopnuepideg Aopvpdpav
Tehég, Ipnyopecnp TloAv T'pryyopeg
Tehkég Epnuepideg (Final) Eonuepideg 1 Exnepnopevn Epnuepideg
(Broadcast)

[Tivaxag 3.2 Ipodwaypapéc Aoyiopkod Eneéepyacia [Mapatnpnoemv GNSS (mnyn:
http://www.icsm.gov.au/publications/sp1/Guideline-for-Control-Surveys-by-
GNSS v2.1.pdf)
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O petpnoeig mov AopPavovror amd ta cvotiuato. GNSS ommg kol pe
omoladNmote GAAN tEYVIKN pETpnong mepiEyel afefardotnra. H ofefoardomnra avty
umopel vo. opeidetal otov oyedlOGHO SIKTVOV, GTNV JIIPKELD  TOPUTHPNONG, OTNV
amooToon HETAED TV oNUEl®V EAeYYOV €VOG SIKTVOV KOOMG KOl 6€ TEPPOAAOVTIKES
emppoéc. o Tov 6moTd MTPOGOIOPIGUO TOV CLVTETOYUEVOV Kol TV ofefatoTTtmv

avtov and petprioelg GNSS ypnowonoteitonr 1 HEB0SOC TV EAAYICTOV TETPAYDOVOV.
3.3 lIpoodwypa@éis Ahhov XOpov

[Tpodiaypaés yio tomoypaeikd diktva GNSS £xovv avamtHéel yopeg OTmG M
Kolpdpvia kar to Hong Kong, kabmg kot tpodiaypagég KaANg xpnong TV SEKTmV
GNSS.

3.3.1 podwypapéic Karpdopviag

2T1¢ TPodypaPEg Yo To, dikTva 0pllovtiov EAEYYOL XPNOLUOTOOVVTOL VO
pébodor evtomiopov GNSS, o otatikdg kot ypyopog otatikdg eviomopndc. Emiong
oOUPOVO e TG TPodwypapés ovtéc  Ta  diktva  oplovtiov  €leyyov
Katnyopromotovvtan o€ tpag taéng (first order), devtepnc téénc (second order)
ko Tpitng Taéng (third order) avéloyo pe v axpifeia mov amarteiton KOs opd, Kot
TEPLYPAPOVTOL Ol avaykaieg mpoimobécelg mpokeévou vo emrevydel avt n

axpifew(http://csrc.ucsd.edu/docs/CLSA _CSRC_GNSS_Standards_and_Specificatio
ns_v1.1.pdf).

Ta véa mpdétoma g Kolpodpvia mpoPfAémovv OTL yia Tnv extiunon twv
akpeldv oplovTloypapikng kol LYOUETPIKNG B¢ong Ba ypnowonoteital eminedo
eumotoovvng 95%. H opilovtioypagikn okpifelo avo@épetor oG T0 UNKOS TNG
axtivag vog kKukAov, 6mov N ekTindpevn B€om tov onpeiov Ba £xel mBavoTTa 95%
va gival péca otov KOkAo avto. [Hapodpowa yio tnv vyoueTpikn akpifela avapipeTo
®¢g M andotacn +/- and v eKTH®PEVT BEom Tov onueiov, mov Ba £xel mBavoTH T

95% va gtvon péoa, Onwg eaivetar oto oynua 3.2.
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_

Semi-Major Axis

Radius of
95% Confidence

—K

yua 3.2: Extipnon axpifetog optlovtioypagikd Kot VYOUETPIKA. Y10, S1doTnio
eumotToovvng 95%

AVTa T TPOTLTIOL KOl Ol TPOJYPOUPES KATELOVVOLY GTNV KATNYOPLOTOiNnoN
™G optlovTIOYPaPIKNG KOl LYOUETPIKNG okpifelag amd 0,5cm £€woc 10cm. Ot
Katnyopieg ta&vopmong pkpotepeg N ioeg Tov 2mm 1 peyaAvtepeg omd 100mm,
Bewpovvtar 611 glvar extdg TOL TEGIOV EPUPUOYNS OVTAOV TOV TPOTLI®V KOl

TPOJLOYPAPAOV KOl O EK TOVTOV deV YIVETOL AVOPOPE GE AVTES TIC KATYOPIES.

O mopaxdre mvakog tagvounong axpifelog aeopd Tov yemootikd EAEYYO

1060 G€ OpLOVTIOYPOAPIKNG OGO KOl GE VYOUETPIKY| Oom.
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1mm <0.001 EKTOG oKoToU aAUTWV TWV
2mm <0.002 npoSLaypoduwv
0.5cm <0.027 ,
Tafwvounon
lem <0.065 0p1LOVTIOYPAPIKNS Kalt
2cm <0.130 vopeTplkn akpiBelag mou
5cm <0323 nepllappavovral o ’aU'EEq ule
npodlaypadeg
10cm <0.655
2dm <0.2
5dm <05 , o
1 <1 EktdG oKoToU auTWV TWV
m = npodlaypadpwv
2m
5m <5

[Tivaxag 3.3: OptlovTioypapikn Kot VWOUETPIKN axpifeia cOLQVa LE TIG
mpodroypapés s Katipdpvia
(mnyn:.(http://csrc.ucsd.edu/docs/CLSA_CSRC_GNSS_Standards_and_Specifications
_vl1.1.pdf)

3.3.2 Mpodwaypagés Hong Kong

Ot petporoyikéc mpodiaypapés mov €xel vobetioel to Hong Kong etvor
xpon g ThENg oe  opwlovtia kot  vyopetpwkd oiktva  €leyyov  GNSS
(https://www.geodetic.gov.hk/data/specifications/Accuracy%20Standards%200f%20
Control%20Survey%?20-%20Version%202.0.pdf )

[Mopakdto akohovBoOV TIVAKES LE TIC TPOILOYPOAPES AVTES:
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Téaén

[eprypagn Taéng

To vmwolomo amd oplovTieg

GUVIGTAGES NG  YPOUUNG
Baong (Vlat, Vlong) mpénet
va givor pikpotepn amnd 26
omov o =./a’+(b*L)* ka
L= to punkog g Bdong
GH1 Hspuparpalmcé Simno’ eAEYYOV a =3 mm b=0.01pmm
otofu®v Yo v ohvdeon ue
debvég ocvoTnuo avapopd
GH2 | Aiktvo ctabuadv avaeopds yio. Tov a =3 mm b=0.2pmm
EVTOTIGUO S0PLPOPIKNG BEaNC.
GH3 | GNSS oiktva eréyyov / otabuoi a=3mm b=1pmm
TPLYOVIGULOV
GH4 | KbOpiog €heyyog déhevoneg/ Mikpéc a=5mm b=1pmm
dEhevong ELeyyOvL.
GH5 | Xtafpoi éleyyov GNSS (tdéng 5) a =10mm b=3pmm

[Tivakag 3.4: Metporoykég [Tpodiaypapéc GNSS tov Hong Kong yia diktva
oplovtiov €Aeyyov.

To volouro and oplovTieg

Tadn Heprypagn Tagng GUVIGTMGEG TNG YPAUUNS
Baonc (Vlat, Vlong) npémet
va givon pikpotepn and 26
6mov o =4/a’+(b*L)* ko
L= o pirog g Pdong
GH1 Hapups,pataK(') 6,i1<wo skéyxo}) a=9 mm b=0.03 pmm
oTafu®V Yoo TNV cVVIEST He debvég
GUGTN O OVOPOPEL
GH2 | Aiktvo otabudv avagopdc yio. Tov a=9mm b=0.6 pmm
EVTOTIGULO O0PLPOPIKNG BEaMC.
GH3 | GNSS Jdiktva eléyyov / otabpol a=9mm b=3 pmm
TPLYOVIGHOV
GH4 | Koprog €leyyog diéhevong Mikpéc a =15 mm b=3 pmm
dtEhevong Eleyyov.
GH5 | ZtoBuoi éleyyov GNSS (taéng 5) a =30mm b=9pmm

[Tivaxag 3.5: Metporoywkég [Ipodwaypapés GNSS tov Hong Kong ya diktva
VYOUETPIKOV EAEYYOV.
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Kepdiaro 4
Epyoaociec YraiOpov
4.1 Evoayoym

To xepdroo avtd meprypdopet TIC OdIKoGieG GLAAOYNG Oedouévav Kot
OCLYKEKPIUEVOL TNV TEPLOYN UEAETNG OmOL Tpaypotomombnkay ot UETPNOELS, TOV

eEomMo o Kol TO AOYIGUIKO TTOV YPNGLULOTOONKE Y10 TV GLAALOYN TOV HUETPNGEWMV.
4.2 Ileproyn Merétng

H meproyn perétng 6mov viomombnkav OAEG O TOPATNPNOELS Elval 1| TEPLOYN
g [ToAvteyverovmoing Zaypdoov. o cvykekpéva ta faBpa mov aglomomdnkav
Yl TOV OPIGHO TOL SIKTVOV EAEYYOV, £0pALOVTOL OTIC TOPATOES TOV £ENG KTIPI®MV TNG
[TolvteyvelobmoAng: 10 Pabpo tov  KTIpiov Adapmadopiov TV  Aypovoumv
Tonoypdowv Mnyavikov EMII, 10 Babpo tov ktipiov duvoikng, to Pdabpo tov
I'evikdov Eopodv kot 1o BaBpo otig moroés Poumtikés Eotiec. Axolovbwg

TOPOLGLALETAL [0l EWKOVA TNG TEPLOYNG UEAETNG.

X OAR XK W)
MhxaV KV
IMaBnpaTikwy Kat... = S ,..%'

Ewoéva 4.1: Tleproyn Merétng (TInyn Google Map)
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H a&iomoinon tov Babpov autdv tov KTipiov TpoceEPEL TO TAEOVEKTNLO OTL
KaTé TV SAPKED TOV TOPATNPNGEDY, 0 opilovtag glvar ovorytdg Kol OV VIAPYOLV
eUTOdI Kovid ota PBdfpa dote vo €10dyoviol GOUALOTO TOALOVAKAGONG N VO

VILAPYEL OTMOAELD TOV CTLOTOG TMV TAPOTNPTCEMV.

Ta téooepa PaBpa ypnoyomomOnKay yio Tov oYNUATICHO Kot pETpnon 6
Bacewv, pe to pnKog tev Phoemv avt®dv va kopaivetor tepinov and 110m £wg 380m.
To pkpd pnkog tev PBdoewmv avtodv mapéxel t0 TpotéPnua, Ot N akpifeld mov
EMITUYOUVETOL OO TIG WETPNOELS E€lval IKOVOTOMTIKN HE OYETIKA HIKPO YPOVO
napatipnons (30-40min). Emiong mpéner va avagepbel 0Tl yoo tar té00€pa ovTA
Babpa tov diktvov yvmpilovpe TOAD KOAG TG AMOAVTEC GUVTETOYUEVES OO OAAES
dmlopoatikés  (Ilayovvdodkng 2015), dpo pmopel vo  yiver oOykpion TV
CULVTETAYUEVOV TTOV B0 TPOKOWOLV amd TIC UETPNOELS LE TIC CLUVTETAUEVES TOL 10T

yvopilovue.

v ovvéyelo Topovotdlovtol ot BAcES TOV SIKTOOV EAeyyOL KOOMDC Kol To UAKN

aVTOV TOV PACEW®V.

BN X OAN XK W)
h'Anxavmwv

Mre‘nuunxwv wal..

' -7
“x‘m pg k

Ewova 4.2: Baoeig tov diktvov ‘Ereyyov. (ITnyn Google Map)
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BaBpa Baong Baon Mrkog
Ktipiov Aapradapiov & Aopmadapiov  DortnTik®OV 165m
Ktipiov ®ortntikov Eotuomv Eotidv (Lamg_Esties)
Ktipiov Aauradapiov & Aopmadapiov  Dvoikng 300m
Ktipiov dvoikng (Lamg_Fysikis)
Ktipiov I'evikadv Edpov & I'evikadv Edpov _ @ourtntikdv 350m
Kripiov dormmrtikov Eotidv Eotidv (Gen_Esties)
Kripiov I'evikadv Edpov & I'evikadv Edpov_ Ducikng 110m
Ktipiov dvoikng (Gen_Fysikis)
Kripiov I'evikayvv Edpov & | T'evikov Edpov  Aapmadapiov 320m
Ktipiov Aaumradapiov (Gen_Lamg)
Kripiov Porntrikodv Eotiov | Poumrtikov Ectiov . duoikrg 380m
& Kripiov Puoikrg (Esties_Fysikis)

[Tivaxog 4.1: Mnkog Tov facemy Tov dIKTOOV

4.3 E€othopnoc kot Yromoinon tov [llopatnpiosmv

H ovykexpipévn evommro  avoeepetor  TOG0  OTIC  TOPATNPTGE TOV
viomomOnKav 660 kol otV HEBOSO VAOTOINGNG OVTOV TOV TAPATNPCEDMY KOl TOV

eEomMapol Tov ypnopomomOnke.

4.3.1 E€omMopdg yia Ty VA0TOiN 01 TOV TAPATPNGEOV

Mo v viomoinon TV TapaTNPNoE®Y YPNCLLOTOMONKE 0 £ENG EEOMAMGOG:

e Avo Laptop ywo v kataypoen kot v omoffKevon TV OedoUEVOV
TOPATNPNONG.

e Avo dékteg g etanpiag ublox (u blox LEA 6 T/NEO 7P).

e Avo kepaieg tomov Javad Positioning System/ JPS Legant W/Flat Graund.

4.3.1.1 Xpiijon ®opntod Yroroyroti) (Laptop) og cvokevn €£660v TAnpogoprdv
Kol 000N KeVoNG HEd0pEVOV.

o v viomoinon twv mopatnpNoE®Y HE TNV YPNON OEKTOV VYNANG
evalctnciog, omotteitol 0md ToV ¥PNoTN VO KATEYXEL KATOW0, GLOKEVT €£000V (popnTO

H/Y, tablet k.0.) tov amotelecpdtov kabdg kot Ty amobfkevon avtov. H cvuokevn
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€€000v vt pmopei va. givon popnroi vroroyiotég (Laptop), 6mov 1 ovvdeon peta&y
TOV POopNTOV VITOAOYLoT Kot TV dektdv LEA 6T & NEO 7P viomnoteiton pe Kolddio
dwovvdoeong USB. Emiong o déktmg vyming evaicOnociog NEO 7P umopel va
vAomomoet acHppatn dlacvvdeon pécw blue_tooth pe smart-phone 1 tablet.

2TV TopOoVcH SITAMUATIKY TPOTIUHONKE 1) XPNOT SVO POPNTAOV VITOAOYIGTMV,
évav oe KaBe onueio g Pdong dote vo vAomomBovv ot mapatnpnoes. O Adyog
EMAOYNG TOV QOPNTOV VITOAOYIGT®V avti Smart-phone 7 tablet éywve dote va pmopet
vo vAomom el enonTIKOg ELEYXOC TOV OEGOUEVMOV TOPATIPNONG O TPAYLATIKO YPpOVO
(ap1Bpog dopvedpwv Kot Tov Ypdvov mapotpnong, PDOP k.a.) kot 1 e&ac@diion

EMOPKOVS VNG Y10 TNV aoONKEVLGT TOV OEOOUEVAV.

Ewéva 4.3: BadBpo ktipiov Pucikng, ypnon eopntod LTOAOYIGTH LE O10cHVOEDT
kaAwdiov USB pe tov déktn.
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4.3.1.2 Xpion dextdv ¢ etapiag U-blox (LEA 6T/NEO 7P)

O déxktmg LEA 6T (https://www.u-blox.com/en/product/neolea-6t) eivor
nohodtepog amd tov NEO 7P (https://www.u blox.com/en/product/neo-7p) ot
viomotel mapatnpnoels povo oto cvotnua GPS evd o déktng NEO 7P pmopei ko
viomotel mopatmpnoelg 1000 oto cvotnua GPS d6co kar Glonass. ‘Etot yio tov
oynuatiopd tov Bloemv pumopodv vo ypnoyoromfodv HOVo ol TopaTHPNONG GTO

KOWO d0pueopiKd GVGTNUA, ONAAdT 6TV TPOKEiLeVN TtepinTmon oto cvuotnuo GPS.

4.3.1.2a Aéktng u-blox LEA 6T

e Eivou 6éktng povng ovyvornrag (L1) .

e H viomoinon mopatnpnoewv pe tov déktn LEA 6T yivete pdévo oto cvotnua
GPS.

e  Ovopootikny akpifelo amd Tov katackevootn ivor 2.5m CEP (circular error
probable).

*  Ymoompiletl dedopéva £600V 6g cuyvoTTa SHZ.

¢ Ylomoigl TapatnpioElg o€ PEPovGa PAcT, o Kmdwka kot Doppler.
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4.3.1.2p Aéktng ¢ eTropiag u-blox NEO 7P

e Eivou 6éktng povng cvyvotnrag (L1) .

e H vhonoinon mapatnprcewv pe tov 6ékt NEO 7 6ta Sopvpopikd cuotipota
GPS & Glonass.

e  Ovopootikn axpifeia amd tov Katackevaoth eivan 2.5m CEP oto cHomua
GPS kot 4m o0 cvotua Glonass.

*  Ymoompiletl dedopéva £600V 6g cuyvoTTa SHZ.

e Y)omotel TapatnpioElg o€ PEPOLGO Phon, o KMdwka kot Doppler

Ewova 4.5: Babpo krtipiov Aaww&ocpin, smng u-blox NEO 7T.
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4.3.1.3 Xpion kepardv tomov Javad Positioning System/ JPS Legant W/Flat
Graund.

H ypnion yemdoitikdv kepordv Mrav amopoitntn oty vAOToinon TV
TopATNPNoE®V dESOUEVOL OTL 01 KEPaies mov mapeiyav ta makéta g eTopiog U-blox
KOL Y10, TOUG 0vo Oéktec LVYNANG evatstnoiog (LEA 6T & NEO 7P) dev frav
aElIOMOMGOUEG Y10t EQOPUOYEG  UETPOAOYIKOL  €Aeyyov, Ady® NG  €AAenyng
TANPOPOPLOV amd TNV €Tarpio yo TV B€6M TOL KEVIPOL (ACT TV KEPOL®V. AKOUN
npémet vo. avapepbel 0TL ot kepaieg ¢ etaupiog U-blOX ypnoyomotovvtal Kupimg yia
vovomAoio kol dgv evogikvovtal yuo. otatikd gviomicpd. . Emopévag, oty epyacio
VT ypnopuonomdnkay ot yewdotikés kepaieg tomov Javad Positioning System/ JPS
Legant W/Flat Graund.

Ewova 4.6: BaOpo ktipiov duoikng, kepaio tomov Javad Positioning System/ JPS
Legant W/Flat Graund Bidouévn méve o cidepévia faor).
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4.3.2 Yromoinon tov Hopatnpriccov

O €&1 Paoeic mov avaeéptnkay Topamdve eival TOVTOoIEG e EKEVEG TTOV
elyav petpnei og mpoyevéstepo Ypovo pe yewdartikong oékteg (Iayovodkng, 2015),
wote va glvar dvvarr 1 cOYKPIoT TOV ATOTEAECUATOV HETAED OEKTMV YEMOUITIKNG
axpifelog Kot dekT®V VYNANG gvausOnciag. Avti 1n ovyKplon eivar dOKUN, S1OTL
péom avtng pmopet vo eoybel ocopmépacpa yio v akpifelo Tov dekT®V VYNNG

evacOnoiag.

Ot petpnoelg tov €61 Paoewv viomombnkav oe dvo pépeg (30/11/15 won
1/12/15) 6mov ot kapikég cuvOnkeg NTov Wavikéc. To ypovikd dtotne vAoToinon
TOV Topatnpnoev ovd Baon kopdvinke and 30-40 Aentd (xpdvog mopatnpnong),
eV TO KeVO ypovikd dudomnuo peTta&d NG VAOTOINOTNG TOPATNPNCEDV TNG
TPONYOOUEVNC KoL TNG emOpeVNS Paong ftav mepimov 20 AEnTA, TPOKEWEVOL VOl EXEL

aALGEEL 1] HOPLEOPIKY YEMUETPIAL.

Eniong oe xéBe Pdon tov diktHov yvdtay Kotoypapn OmapottHTOV GTOEI®V TO

ypewalovtat kot oty enegepyacio TV Oed0UEVOV TOPATHPNONG OTMG:

e Xtd0m onueiov O6mov vAomolovvtor ot mapatnpnoelg (mwy. Lamg v
Aopumodaplo)

e T¥mog tov déktn 670 GVYKeEKPLEVO onpeio (U-blox LEA 6T/ NEO 7P)

e Yyog kepaiog and tnv avatepn (ynrotepn) empaveio tov PdOpov

e  Ovopa apyeiov amobkevong

‘Evapén kot [1épag tov Tapatnpnoewmv
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30/11/2015 | Lamg-Esties | Lamg | COM5_151130 084331 | LEA 6T 24,4 10:46 2:47
Esties | COM5 151130 105819 | NEO 7P 25,5 1:58 2:35
30/11/2015 | Lamg-Fysiki Lamg | COM5 151130 084331 | LEA 6T 24,4 10:46 2:47
Fysiki | COM5 151129 213430 | NEO 7P 25,6 12:40 1:20
1/12/2015 Gen-Fysiki Gen COM8_ 151201 083007 | LEA 6T 26 10:48 12:31
Fysiki | COM6 151130 194234 | NEO 7P 22,6 10:48 11:28
1/12/2015 | Gen-Lamg Gen COM8 151201 083007 | LEA 6T 26 10:48 12:31
Lamp | COM6 151130 194240 | NEO 7P 24,4 11:51 12:31
1/12/2015 | Gen-Esties Gen COM8 151201 114432 | LEA 6T 26 2:06 2:36
Esties | COM6_151130 194329 | NEO 7P 25,1 2:.06 2:36
1/12/2015 | Fysiki-Esties | Fysiki | COM6 151130 194249 | NEO 7P 22,9 3:38 408
Esties | COM8 151201 133707 | LEA 6T 25,1 3:37 4.08

[Twakag 4.2: ZuvonTiKn TapovGiosT) TV OmapaitTOV 6Tol EimV 6To Tedio
LLETPNGELS

Extég oamd v pétpnon avtdv tov €6l Pdoswv, viomomOnkav kot GAAeg

UETPNOELG UETPOAOYIKOV YOPOKTNPO TPOKEWEVOD va aloAoynel n a&lomotio TV

deKTAV LVYNANG evarcstnoiag. Ot petpnoelg avtés givar ot e€ng:

A&oloyeitan 1 ETOVOANTTIKOTNTO TG AVONG Ue TV pétpnon e Bdong dvo
eopéc pe evalhayn tov dektov (U-blox LEA 6T & NEO 7P) pe v
npobmdBeon Ott mpémer va €xel oAAGEEL KOl M SOPLPOPIKY| YEMUETPIOL.
To ypovikd Odotnuo amoyng HETAED TV 000 TOPUTNPNCE®V UE EVUAAUYN
TV OekTOV TPEMEL va. eivan TovAdytotov 1 dpa kot 30 Aentd dote vo Exel
aAAGEEL | SOpPLPOPIKT YEOUETPIOL.

H Béion mov emdéybnie nrov avt tov fabpov Aaurnadapiov kot PortnTikdv
Eotiov. Ov mopatnpioelg viomomOnkav otig 21/12/2015 wou 15/1/2016.
H omoyn avt) petald autdv Tmv dvo HEPDV TOpOTPNONS 0QeiAeTOl GTO OTL
T0 éva omd TO OVO Opyelo pe TIC omoOnKevuéveg TOPATNPNCES MNTOV

KOTEGTPOUUEVO KOl PO U1 EXEEEPYATLLO.

48




21/12/2015 | Lamg-Esties Lamg | COM8 151221 083922 LEA 6T 24,4 10:40 11:55
Esties | COM5 151220 185734 NEO 7P 25,5 11:15 11:55
15/1/2016 | Lamg-Esties Lamg | COM10 160115 113048 NEO 7P 24,4 1:45 2:35
Esties | COM8_151221 152038 LEA 6T 25,1 1:45 2:35

[Mwvakag 4.3: Ztotyeio TOV TOPATNPNCEDV LETPOLOYIKOD YOPUKTNPO LLE EVOALAYT
TOV OEKTAOV.

e M GAAN petporoyikn dokiun otnv omoia téfnkav ot dV0 SEKTEC LYMANG
evooOnoiog etvar n doxun pndevikng Pdong. TomobBenOnke po kepaio
tomov Javad Positioning System oto BaBpo tov Aaumadapiov (Lamy) kot pe
éva splitter (ewdva 4.7) mpaypotomodnke 1 oHvoeon TG KEPAING LE TOVG
déxteg LEA 6T ko NEO 7P. H dibipkela Tov Topatnpioemy ouT®dv dlopKovV
Kovovikd 24 dpeg. Av 10 UNKOG TG SLYKEKPEVNS Pdong mov oynuatilovv
ot dvo oékteg vynAng evawcOnoiog (LEA 6T wor NEO 7P) petd v
eneepyacio TV mapatnpioemy dev Eemepva Ta 3 ¥IAMOoTA, TOTE GE £vay €K

TOV OO0 SEKTMV SEV VITAPYOVY GLGTNUATIKA GOAALATOL.

14/1/2016 Lamy | pc windows 7 | COM7_151221 152813 | LEA 6T 11:36(14/1/16) | 23:29(14/1/16) | (11h54min)

pc windows
Xp COM9_160114 093551 | NEO 7P | 11:36(14/1/16) | 13:00(15/1/16) | (25h 25min)

[Twékog 4.4: Zrovyeio TV 24 ©p®V TOPATNPTCEDV.
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Ewova 4.7: Splitter cuvdeong g kepaiag Javad Positioning System pe tovg dékteg
LEA 6T & NEO 7P

TéhOg M TEYVIKN TOPOATAPNONG 7OV YPNCHOTOMONKE O OAEC QVTEC TIG

TOPOTNPNOELS €lvaL O OYETIKOG OTOTIKOG €VIOMIGUOC. Amotedel v okpiBéotepn

TEYVIKN OTOTIKOV EVIOMIGLOV, 0pov oynuatiCovtal BAcElS e TapatnpioeElS ¢ TPOG

KOWwoUg S0puEOPOVS, LE OMOTEAEGUO TO WEYOADTEPO TUNUA TOV OTHLOCOUPIK®OV

oQOALATOV  (1oVOsQOPa, TPOMOGPALPO) KOl COOAUATOV TOV  YPOVOUETP®V

eCaleipovral.

4.3.3 Illpofmjpata katd Tv Lviroyn Acdopévav [apatipnonc.

Kotd v duwpkeidr ™G OLAAOYNAG TV Oed0UEVOV  TOPOTHPNONG
TOPOVGLACTNKAY KATOES OVOKOAIEG. AVTEG Ol OVGKOAIEG TOPOVCIACTNKOV KOTA TNV
dadasion VAOTOINGNG TG UETPOAOYIKNG OOKIUNG TS UNOEVIKNG Pdong kabm¢ kot
KaTA TV dldpKEL VAOTTOINGN TV Tapatnpnoewv 6to Badpo twv I'evikav Edpodv Tov

OkTOOV.
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SVYKEKPIUEVO G OTL QPOPA TNV UETPOAOYIKT OOKIUN TNG MUNOEVIKNG Paong,
evd M ddpkeln TV mapatnpioswy Ba  Emnpene vo gival 24 opeg ( evomrto 4.3.2),
®wotd660 Omwg Qaiverar otov mvaka 4.3 0 €vag amd TOLG OEKTEG CTOUATNCE Vo

Kkataypaest 11 dpeg kot 54 Aemtd pHetd amd v Evapén TV TopATPNCEDV.

Yeg OTL agopd TNV OLGKOAIM 7OV TOPOVOIACTNKE KOTd TNV OldpKeln
vAomoinomng tev mapatnpioe®v Yo to diktvo, Ntav oto PBdfpo Tov KTipiov TV
I'evikdv Edpav. To cvykekpiiévo Babpo dev giye enimedm emeaveld TpoKeEVOL va
eopatmBbel n Pdon g kepaiag Kot va vAoTonBovv ot amapaitnteg petproeis. H Abon
NG CLYKEKPLUEVNC OLOKOMOG elye dVO GKEAN, TO TPMOTO NTOw Vo, Ppefodv KatdAinia
eminedo avtikeipeva (emineda xoppdrtio poppdpov) @ote va onpovpyndel o
eminedn emavel kat va vAomoinBovv ot mtapatnpfcelc. To de0TeEPO GKELOS OPOpPA TNV
e€ao@dAion OTL Ol HETPNOELS VAOTOMONKOV GMOOTA He TNV UETPNON TOL VWYOUG
Kkepaiag-faong mpwv v €vopén TOV TAPOTNPNCE®V KOl UETO TO TEPAG OVTOV.
AxorovBel gvdeiktikd pia ewova 4.8 mov mapovoidlel v Katdotaon tov BdOpov
010 Ktipro TV 'evikdv Edpdv kabdg kot Tov TpOTo aVTIHETMOTIONG TOL TPOPANLULATOG

ovTov.

Ewova 4.8: BdOpo 'evikadv Edpov.
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4.4 Aoywopiké viomoinong napatnproemwv U-Center

o v vlomoinon 7TV moOpATNPNOE®V Kol TNV OmOONKELON TOLG

ypnowonomdnke to Aoywouké U Center version 8.2  (https://www.u-

blox.com/en/product/u-center-windows) g etoupiag U-blox xor avoBaduilovton

oLVEYMG OAEG 01 EKOOGELG OLTOV TOV AOYICUIKOD TOGO Y10 POPNTOVS VITOAOYIOTEG OGO

ko yio tablet ko smart phone.

To mpéypappo g u-blox (U Center) eivon éva dadpactikd epyoreio mov
elval €0KkoAO otV YpNOoTN KOl TOPEYEL TOAAEC TANPOPOPIES OYETIKA HE TIC

TOPATNPNCELS.

INo v évapén tov tapatnpiocwv avoiyetoar o npodypappe (U Center) to
omoio apywd givor 6e adpaveln ywpic va vAomolel Tapatnpncels. Apov &xel cuvoehel
0 0KTNG LE TNV GLOKELT 5000V (T.Y. POPNTOC VITOAOYIGTNG) TPEMEL VAL Yivel cvVIEDN

TOV OEKTN LE TO TPOYPOLLLO DCTE VAL 0PYIGEL 1] VAOTOINGT TOV TAPATNPTCEDV.

A u-center B20 T [ ——
“File Edit View Player Receiver Tools Window Help
0= - = 2B B0 E@DO~- @E-E-- EE SO E S e

o[- e - | vy - =

* Disconnect Ctrl-0

Disconnect Receiver o Disconnected |u-blox6 Mo file open Protocol [00:08:17 |UTC

Ewova 4.9: TTpoypappa U Center mpiv v 6OVOEST HE TOV OEKTT).

Onwg gaivetar and v gwoéva 4.9 apykd To TPOYPOLUE OTOV avoiyel dev
VILAPYEL KATOLO OPACTNPLOTNTA, OPOV OV €IVOL GLUVOEOEUEVO TO TPOYPOLLOL LE TOV

déKTN, ®OTOcO &xel ovayvopion o6tt ommv ovvdeon COMIL vrmdpyst o Séknc.
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Eméyovtag v obvdeon pe v Bvpa COML oty cuykekpluévn mepintmor, 0mov
elvar ouvoedeuévog o Oéktng T0te vAomoteiton M ovvdoeon kot apyilovv ot

TOPOTNP|CELS.

File Edit View Flayer Receiver Tools Window Help
DEH@E~- 2Ry 0@ aBaBn D0 m- M-
A EH || &[> K |

PN PR

Ewova 4.10: To mpoypappo U Center eitvat cuvoedeptévo e Tov SEKT.

Inuovtikd etvor va emonpaviel 0Tt 0tov yivel 1 cLVOESN Kot apyicovv ot
TOPOTNPNOELS TPETEL VO OPLOTEL TO apyElo amodnkevong, 6to 6moto Ha amobnikevtovy

OTNV GLVEYELD OAOL TOL OEGOUEVO TTOPATHPNONG HEXPL TO TELOG QLTAOV.

E&ioov onuavtikd mpv v €vopén TV TopaTnpnoE®Y VOl VO OpIGTOVV Ot
TOPAUETPOL 01 OTTO101 KaBopilovv ev pépel TV TOOTNTA TOV Topatnpioewv. Kdmoteg
amod TIG TOPUPETPOLS OVTEG €lvar 1 €AdYIOTN Yovio OTOKOTNG Kot O YpOvOg
TOPOTPNONG (GLYVOTNTO LETPNCEWDV).

Avoiyovtog to mpoypappa U Center smdéyovpe v evioln amd pevov View
> Configuration Table, exel mapéyetor 1 dvvatdTTa OPIGHOD TOAADV TOPOUETPMV
Ao TOV YPNOTN Y10 TNV VAOTOINGCT TOV TOPATNPHCE®V, OTMOG O YPOVOS TOPUTPONG

Kot 1 EAayioTng Yyoviag amokomig K.o. Omwg gaivetal kot otny gwova 4.11.
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File FEdit [View| Player Receiver Tools Window Help
‘DHEG Packet Console F6 I@‘[g“g.‘v.-.v‘
Binary Console /7
Text Console F8

EELIEOEECE
P —————————— W kPSR Sse

go v

Messages View

Configuration View

JANT (Antenna Seitings)
CFG (Configuration)
DAT (Datum)
Recent Table Views DOSC (Disciplined Oscillator)
DVNSEED (Dynamic Seed)
EKF (EKF Settings)
s ESEGWT (Gyro+ Wheektick)
Recent Map Views ESRC (External Source Cenfig)
Chart View FIXSEED (Fixed Seed)

FXN (Fix Now Mode)
Fecent Chartfiews GEOFENCE (Geofence Config) Cortrol Signal [
" i GNSS (GNSS Config) Shert Cicuit Detection | 0
Recent Hl_mgmm View [NF (nf Messages) Open Cicuit Delection | 25
Camera View TTFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)
MSG (Messages)
Sky View NAVS (Navigation 5)
NAVXS (Navigation Expert 5)
NMEA (NMEA Protocol)
Toolbars 0ODO (Odometer/Low-Speed COG filter)
PM (Power Management)
PM2 (Bxtended Power Management)
PMS (Power Management Setup)
PRT (Ports)
PWR (Power)
RATE (Rates)
RINV (Remote Inventory)
RST (Reset)

Ei’,|;< | @“sm é@'unu |5 |8 =]

Statistic View
Table View

UBX - CFG (Config) - &NT [Antenna Settings)

[ Enable supply valtage control signal
[V Enable short circuit detection

1% Enable short circuit power down logic
™ Enable automatic shart circut recovery

Map View

™ Enable open ciicuit detection

Histogram View

Deviation Map

Docking Windows

Ewova 4.11: Metapintég Configuration Table

Xpbdvog mapotipnong etvar to ypovikd Odotnpo mov amorteitonl yio v
emovaAnymn g pétpnongs. o tov opiopd avtg e TopapnéTpov Onms anstkovileton
omv ewovo 4.12 gmdéyeton amd tov Configuration Table n mopduetpogc RATE
(Rates).

[
ANT (Antenna Settings) - .

— | UBX-CFG [Config) - RATE [Rat
CFG (Configuration) [Eorfig] [Rates)
DAT (Datum) Times .
DOSC (Disciplined Oscillator) i Souizs -
DYNSEED (Dynamic Seed) Measurement Period 1000 [ms]
EKF (EKF Settings)

M it Fi 1.00 H

ESFGWT (Gyro+Wheektick) easurement Frequency Hz]

ESRC (External Source Cenfig) Wavigation Fiate 1 [eyel]

FIXSEED (Fixed Seed) -

FXN (Fix Now Mode) Navigation Frequency 1.00 [Hz]
GEOQFEMCE (Geofence Config)

GMSS (GMSS Config)

INF (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)

MSG (Messages)

MNAVS (Navigation 5)

MNAWVXS (Navigation Expert 5)

MNMEA (NMEA Protocol)

0DO (Odometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PMS (Power Management Setup)

PRT (Ports)

PWR (Power)

RATE (Rates)

RINV {Remote Inventory)

RST (Reset)

(@ | % | Esnd ol [ | @

Ewova 4.12: Opiopog ypdvov mopatipnons Kot cuyvotntog.
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Opilovtag tov ypdvo moapathipnone oe millisecond opiletar kot n cvyvoTTaL
mopatipnong avtopata. Onmg eaivetor otnv ewova 4.12 av opiotel cav ypovog
nopatipnong 1000ms (dniadr emavainyn pétpnong ava 1 sec) tote n cvyvotnta

vAomoinong Tev mapoatnpnoemy ivor 1Hz.

Mo aKOHO CIILOVTIKY TTOPAUETPOG TOV TPETEL VO EAEYXETAL Y10L TV VAOTOINOT)
TOV  mopoTnpnoeny, givar 1 yovio amoxonng (elevation mask). O opiopdg g
TOPOUETPOV VNG Yivetar péow tov Configuration Table > NAV5 (Navigation 5)

onmg eaivetol oty eikova 4.13.

[€ Configure - Navigation 5 E@

Cenfiguration)

CFG
AT (Datum)

( (Disciplined Oscillator)
DYNSEED (Dynamic Seed)
EKF (EKF Settings)

ESFGWT (G A
ESRC (Extern,

eeltick)

rce Config)

INF (Inf Messages)
ITFM {Jamming/Interference Monitor)

rigation Expert 5)

A Protocol)
lometer/Low-Speed COG filter)
er Management)

(Extended Power Management)
{(Power Management Setup)

T (Ports)

IATE (Rates)
RINV (Remote Inventary)
RST (Reset)

GHRS oY e

LB - CFG [Config) - NAYS [Mavigation 5]

Navigation Modes

Dynamic Modsl |0 - Portable -
Fix Mode 3-Au0 20430 v

UTC Standard |0 - Automatic <

FIXSEED (Fixed Seed) ,TDD
FXM (Fix Now Mode)

- 1.00
GEOF Geofence Config) L
GINSS Config) T

Navigation [nput Filters

[Min 5 Etevation 15 [dea |

LOGFILTER (Log Settings) CAND Threshold ’—U vl
ssages)
(Navigation 5)] 0 [dbHz]

Mavigation Output Filters

DR Timeout [ 0H
PDOP Mask | &0
TOOP Mask T

P e Mask [ 100 [m
F A0 ADR Mask | 10000 [m]

T Acc Mask 300 [m)

Static Hold Threshold 000 [ms]

ANT {Antenna Settings) - g

m

Ewéva 4.13: Opiopog yoviag amokomng.

Yy mopapetpo NAVS tov Configuration Table pmopei va yiver elooywyn g
emMOLUNTC YOVIOG OTOKOTNG 0o ToV Ypfoth, oto mtedio Navigation Input Files> Min
SV Elevation.

Aol 0p1oTOVV 01 amOPAiTNTEG TAPAUETPOL amd TOV ¥pNotn to TPOYpappa (U

Center) eivat TAE0V £TOUO Y100 TNV DAOTOINGON TOV TOPATPHOEDV.
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Koatd v évapén ko didpkela tov mapotnpnoemv to npdypappo U Center mapéyet

TOKIAEG TANpOPOpiEC OTTMC:

o  Tov apBuod dopvedpwv.

e To yewypapikd mAdtog Kot pKog g B€ong mov elvar TomofeTnuévog
0 O€KTNG.

e Tov ypdvo mapatnpnong Kabdg Kot To Gvoue Tov apyeiov 6To 0moio
amoOnKevLOVTAL Ol TAPATNPNCELS.

o  OtTiég g dopveoptkng yempetpiog PDOP.

oM 31201133707 ==t === = e
- i
File Edit View Player Receiver Tools Window Help
DE = ~ & &Sl s PO O @B-E-m - RS EEE S
o= o v | A - m |13 - K

AR(E 11406 THHHE fa T8 HEB T BAE-FE |

Ready == COMI1 9600 u-blox 6 EH coms_151201 133707 |UBX 00:00:06 |13:36:49

Ewéva 4.14: TTAnpogopieg Tov mpoypappatog U-Center kotd tnv didpkela tov
TOPATNPNCEDV.
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Emniong to mpodypappa (U center) mopéyet mv duvototnto UEAVIONG TVOKO LE TO

OTOU(ELN TV TOPATNPNGEDV TOV EVOLOPEPOVY TOV YPNOTH.

File Edit View Player —Receiver

Tools Window Help

D=~ &G4 2R &

AR ED IO @

R RS ST R R A T
B2 - =8 Ecn
Index | Lat | Lon | PDOP | -
55 37.97388... 23.78094... 1.3
56 3797388... 23.78094... 1.2
57 37.97388... 23.78094... 1.3
58 37 97388... 23.78094... 1.2
59 3797388... 23.78094... 1.2
60 37.97388... 23.78094... 1.3
61 3797388... 23.78094... 1.2
62 3797388... 23.78094... 1.3
63 37.97388... 23.78094... 1.3
64 3797388... 23.78094... 1.2 EI
65 3797388... 23.78094... 1.3 -
=+ ~ = =

Ewova 4.15: ITvakog mapovcioons dedopévev ava Topatnpnon).

Emumiéov €xel duvatotnta vo avoiel 1o apyelo TV mapatnpnoemy, MGTE Vo YiveTaol

EAEYYOC TV OESOUEVOV KOl LETA TO TEPOS TMV TAPOTNPTCEDV.

poov e SIS

File Edit View Player Receiver

Tools Window Help

DHEF~-EEF 2R

AR DD EE-E-E-

S w MU w

< % & [ [=Tm

|® | >~

Ewova 4.16: Mevoo emavainyms tov 0eS0UEVOV TOPATHPNONG.
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4.5 Aoyvopika Eneepyaoio IHapatnpriccov

[a v vAomoinom g emeepyaciog TV TAPATNPNCEMV YPNCILOTOMONKOV
dvo Aoywoukd RtkLIB & Trimble Business Center (TBC). To mpdto Aoyiouiko
(RtKLIB) ypnoyomombnke mPoKeEWEVOL TO OpXElD. TOV  TOPATNPHCEDV VO
petatpénovv and UBX oe popen RINEX wote va  eivon avayvopicypua ond to
Loyiopkéd ene€epyasiag (TBC). To devtepo hoyicpuko (TBC) a&lomombnke yio thv
dnuovpyia tov Phoswv péom tov moapotnprioewv (Apysic RINEX) kot v

oLvOpHpmoT AVLTOV.

4.5.1 Aoyropké RtkLIB

Onoc mpoavaeépOnke 10 OCLYKEKPUEVO AOYICUIKO amotedel “epyoieio”
LLETATPOTY| LOPPNG €VOG apyeiov 6e GAAN. Avth 1 petatponn givar avaykoio TOAAES
QOPES O10TL ToL AOYIoUIKA eme€epyaciog HmTopovV va avayvmpicovy Kol Vo l60YoVV
apyelo mopatnpnong ovykekpuévng popens. H mowo yvoot| poper apyeiov
napatnpnong eivar ta apyeio RINEX.

Qo1060 10 TPOYpOUU LE TO OTolo VAomomOnkav ot mapatnpioelg (U Center)
amofnkevel ta dedopéva Tapatnpnong o€ O tov popeny UBX, mov dev elvan
duvatév va  aglomomBel amd 1o Tpdypappa enegepyasioo TBC, apov 1o mpdypappa

enefepyaciag dev avayvopilet apyeia UBX.

[Ma tov wpoavapepBévio AOYO eivar €mTOKTIKN 1 ¥PNON TOL TPOYPAULOTOS
RtkLIB ywo v petatpom tov apyeiov mapatnpnoeg ond popery UBX oe RINEX.
[Mapaxdtm akolovBobv 0dnyieg yio TV ypron tov Aoyioukon RtkLIB.

To Loyiopukd RtKLIB givar avoiktod thmov dnAadn mapéyete dmpedv mpog kabe

xpotn kot etvor  gdkoho  va  yivet Aqym  tov  PECHO®  TOL  1GTOTOTOV

(http://www.rtklib.com/). Tw v viomoinomn ¢ petatpomng olomombnke n

televtaio ékdoon avtod Tov Aoyioukod ( RtkLIB 2.4.2).

Epdoov viomombei n Ajyn tov Aoyiouikod RIKLIB, avoiyeton o ¢dkelog
RtkLIB xor otnv ocvvéyela avoiyetoar o @dxelog pe ovoua bin ko emiéyete n
epapuoyn rtkconv.exe. Me v emloyn avTG TG EQOPUOYNG avoiyel Eva TAOIGLO

OT®G QoiveTal GTNV TAPUKAT® gwova 4.17.
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Time Start (GPST) 7 Time End {GPST) ? Interval [ | Unit

2

|zn|:|nfu1fu1 | : |n|:|:n|:|:n|:| | : |znn|:|fu1fn1 | : ||:|n:|:|n:|:|n | : |1 -

24 |H

RTCM, RCV RAW or RINEX OBS ¢
C:\MeasurementiMeasurement_1_12_2015\Gen_Lamp'\Lamp\COME_151130_ - El E]
Output Directory Faormat

Ci\MeasurementiMeasurement_1_12_2015YGen_LampiLamp E] u-hlox -
RIMEX OBS/MAV/GNAY/HNAY/QNAYLNAY and SBS
C:\MeasurementiMeasurement_1_12_2015\Gen_Lamp'Lamp\COME_151130_1 £ E]

C:\MeasurementiMeasurement_1_17_2015\Gen_LampiLamp\COME_151130_1 £ E]
|:||C: MeasurementiMeasurement_1_12_2015VGen_LampiLampiCOME_151 13III_1| I:I D
|C: MeasurementiMeasurement_1_12 2015\Gen_LampiLampiCOME_151 13III_1| O D
|:||C: {Measurement\Measurement_1_12_2015\Gen_LampiLampiCOME_151 13EI_]| O D
|:||C: {Measurement\Measurement_1_12_2015\Gen_LampiLampiCOME_151 13EI_]| O D

C:\MeasurementiMeasurement_1_12_2015VGen_Lampilamp\COME_151130_1| ] D
?

| pot.. || Process.. | | options... | covert || Bkt |

Ewova 4.17: Epapuoyn petotponig apyeiov mopatipnong rtkcon.exe

Apyika emdéyetan 10 apyeio mapatipnong mov embopel o ypnotng vo  petatpomet
KaODG KoL TNV APYIKN LOPPT TOL opyeiov TapaTnpNnong Onme aivetal oty ekdva
4.18.

|
=

Time Start (GPST) 2 Time End (GPST) ? Interval [ | Unit

2000/01/01 |==|00:00:00 |== |2000/01/01 |—|00:00:00 |= |1 -|s |24 H

RTCM, RCVY RAW or RIMNEX OBS 2
C:'\WMeasurementiMeasurement_1_12_2015\Gen_LampiLampiCOME_151130_ -~ E m

Output Directory Forma-t

C:'\Measurement\Measurement_1_12_2015\Gen_LampiLamp u-hlox - i
RINEX OBS/MAV/GMNAY/HMAY/QMAV/LMAY and SBS
C:\Weasurement\Measurement_1_12_2015\Gen_LampiLamp\COME_151130_1 E] E]

C:\WMeasurementiMeasurement_1_12_2015\Gen_LampiLampCOME_151130_1 E1 E]
|:|| C:'\WMeasurementiMeasurement_1_12_2015\Gen_LampiLampyCOME_151 13l2|_1| (| I:I
| C:'\WMeasurementiMeasurement_1_12_2015\Gen_LampiLampyCOMG6_1511 3D_I| (| I:I
|:|| C:'\WMeasurementiMeasurement_1_12_ 2015\Gen_LampiLampyCOMS6_1511 3D_I| | D
|:|| C:'\WMeasurementiMeasurement_1_12_ 2015\Gen_LampiLampyCOMS6_1511 3D_I| | D
| C:¥\WeasurementMeasurement_1_12 2015YGen_LampiLampiCOMG6_1511 30_1| (| I:I

£

Piot... || Process.. | [ options.. | | comwert |[  mat

Ewoéva 4.18: Elcaywyn apyeiov mapatipnong kot v Hopen avtov.

‘Emerta. emAéyetonr  0éon amobrjkevong avtov tov apyeiov (Output Directory)
KaBmg ko To apyeio mov givor emBountd va dSnpovpynBovv pe v OAOKANP®GN NG

petatponns. Ta mapandve nedia ansikoviCovratl oty gwdva 4.19.
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% RTKCONV ver.2.4.2 e |

[| Time Start (GPST) ¢ [| Time End (GPST) ? [ tnterval [ | Unit
2000/01/01 [==(00:00:00 (== |2000/01/01 |==|00:00:00 |= |1 s |24 H

RTCM, RCV RAW or RIMEX OBS 7
C:'\Measurement\Measurement_1_12_2015\Gen_Lamp'LampiCOME_151130_ - =] E]
Qutput Directory Format

u-blox -

C:\Measurement\Measurement_1_12_2015\Gen_LampiLamp\COME_151130_1 =1 E]
C:\Measurement\Measurement_1_12_2015\Gen_LampiLampiCOME_151130_1 =1 E]
Ci'MeasurementiMeasurement_1_12 2015\Gen_LampiLampiCOMe_151130 1 (...

||:| C:'\MeasurementMeasurement_1_12_ 2015%Gen_LampiLamplCOME_151130_1 [ |...
CiMeasurementiMeasurement_1_12 2015\Gen_Lamp'LampiCOMG_151130 1 (...
C:\MeasurementiMeasurement_1_12 2015\Gen_Lamp'iLampiCOMS_151130 1 [ {...
|:| C:MeasurementiMeasurement_1_12 2015\Gen_Lamp'iLampiCOMS_151130_ 1 [ [«

7

[ Flot... H Process... ] [ Options... ] [ Convert ” Exit ]

Ewova 4.19: Emhoyn 0éong amodnKevong Tov HETATPETOUEV®VY apyEimV KOOMG Kot
Ta apyeio mov Bo dnuovpynbovV pe TV petTaTpom.

4.5.2 Aoywepké Trimble Business Center

Avti ) evoTTa £Y€L 00V GKOTO Vo, avapepOel 6To Aoyiopikd encéepyaciog g
Trimple, otic mapap€Tpovg mov TPEMEL Vo, 0ploTovy KOOMEC Kot To PrjpoTa mov
axolovOnOnKay Yo TV gloaymyn kot eneEepyacio Tmv dedopévav Kot TV eEaymyn

TOV TEMKAOV OTOTEAEGUATOV.

To Aoyiopikd avtod éxel avamtvytel and v Trimble yo v eneéepyacio Tov
dedoUEvmV TOpATPNONG, TOV SYNUOTIoNd PBacemv kol TV cvvopbpwon avtmdv

(www.trimble.com/Survey/trimble-business-center.aspx).

Avoiyovtag to Aoyiopkd g Trimble (Trimble Business Center TBC) mapovoidletan

TO apyKO peVOD TOv Aoyiopkov. (ewova 4.20).
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http://www.trimble.com/Survey/trimble-business-center.aspx

Stthage|

Welcome to Trimble Business Center!

Common tasks

. Start a new project

o Open an existing project

BH Check for updates

# Trimble Access Services

Learning aids
@ online Help (F1)
prd Tutorials

EI » Workflows Guides

Ewoéva 4.20: Apywcd pevov Aoyiopkod Trimble Business Center.

Xe o0TO TO 0pPYIKO PEVOD TTaPEXETOL 1| SLVOTOTNTA GTOV YPNOTN VA AVOiEEL Eva
vrdpyov project | va Eekvnogt véo project. Ttnv mepintmon 0mov o ypnotng embopel
vo. avoiel véo project emleyei v evtoln Start a new project. Emiéyoviog tnv

évapén véov project o Aoyiopikd {ntd amod tov yprotn va opicet To datum move oto

TBC on the Internet

® TBC Support
T MPIBC News
E!.;."'"..;.!I Video demos on Facebook

D video demos on YouTube

Support documents
T Read Me

ﬂ Release Notes

Shao

omoo Ba viAomomBel OAn 1 enelepyacio TV dedouévav (eikova 4.21).

A&ilel va onpewwbei 6t av emtheyei oto mpdtumo (Template) to kevd mpdTumo (Blank

Template) tote To Datum mov €xet o avtd T0 TPOTLTO Eivan 10 WGS84.

61



Template Read Only Default
<Blank Template: Read Only Default
International Foot
M etnc
US Survey Foot
Elr=a '87

Set Az Default
Delete
| ok || Clese

Ewova 4.21: Emoyn Datum

Epdoov opiotei to mpdtumo (Template), avoiyet to kvplo pevod kot vrdPadpo
00 Aoywopikov tng Trimble ndvew oto Omoo Oo viomomBel m ecaywyn Kot
eneepyacioa tov dedopévov. Onmg mapatnpeiton ko oty ewkdvo 4.22 eivon
avorypévo to voPabpo emelepyaciog To omoio apyKa ival avmvupo pEYPL OTOV Vo

oplotei To Gvopa Tov apyeiov amobfKeveng Tov project.
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© Unnamed - Trimble Business Center

¢ File Edit Wiew Project Select Point Line Surface Corridor Draftng Image Survey Reports Tools TCC Window Help
i A EHBBRAA L0 E SRR R B EIE| s vyFiter R k= e I ol
inelX ¥ ARSI BBEE GBS BV D S8
imE e o L
%3 Project Explorer X | SiatPage  PlanView | x
= =] Unnamed | |
20 Paints |
{2 Impotsd Files | \ \ | \
| \ 1 | \
| \ 1 | \
soo0 Lo L N S B
| \ 1 | \
| \ 1 | \
| \ 1 | \
RN B d EI— A —
\
I
\
I
\
!
s000 |
________ e e e T s
2000m 1
! ! 1 ! !
gl g | \ ol gl
=3 = | : =3 S
i kil =] @] hall
Snap Meter Local o 530165 m, 237 660 m (]

Ewova 4.22 YroPabpo enetepyacio tov Aoyiopkod TBC

Axépo ko 0tav o ypnomg ewcaybel oto kHpo pevov Kot o610 VIOPabpo
eneepyaciag Tov AOyloUKOV, €xel TNV duvatdtnto vo. aAraéel to Datum tov
VOPabpov KaOMOG Kol Vo opicel dIAPOPES TAPAUETPOVS GYETIKESG e TNV emeEepyacio

TV Bacemv Kot TV cuvOPOMOT AVTMV.

H oaAloyn tov mopapétpov avtdv viomoieitor uéco tov pevov> Project> Project

Settings 6mwg answoviletar ko oty gwkova 4.23.
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© Unnamed - Trimble Business Center

! File Edit View PrujecthSelect Point Line Surface Corridor Drafting Image Survey

2 Layer Options

i [) 2 W& Propet Setiings.. &5 @5 e e (&6
= =L i e I o.n a - x -
2wy | ¢ s Related Files P o | F PV h e 2 2P
. — | ¢ Change Coordinate Systern
e eI N
. Proect Exnlore # Local Site Settings
2 T T0ISCLEAROTST i F'Ian'\-"iew|
@ Compute Project F4 ! !
S Pairts — ' !
=) Imported F @ Datum Gridding | |
s Geoid Sub-Gridding i i
#° Snap Mode i i
i Mew Layer ! i

Ewova 4.23: Opiopdg mapapétpov Datum, enelepyacioc fdocmv kot cuvopbwong.

Y& avtn Vv evioln (Project Setting) vdpyovv TOAEG TAPAUETPOL OYETIKG, LE TO

Datum, tv eneéepyocio Tov doemv kot TV cuvopOwon dTwS TPpoavaPEpONKE.

AxolovBolV  evOEIKTIKO KATOlEG €KOVEG MOV  AVAPEPOVTOL O  OULTEG  TIG

TOPAUETPOVG.
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w Project Settings

21 General Information
= | Coordina e
- Draturn Transfarmation
- Geoid Model
- Local Site
- Hetwork, Adjustment Transfor
- Projection
- Shift Grid
- Site: Calibration
s Wertical Daturn
23 Units
23 VWiew
21 Computations
(21 Baseling Processing
2 Metwork Adjustment
(23 Default Standard Ermrars
(21 Feature Code Processing
(23 Abbreviations

< 11} ]

Coordinate system group:

Default

Zore;

Default

Dratunn tranzformation:

WES 1984 [MoDatumCorverszion]

Geoid model:

Mone

> Change ...

[ ok

J[ Cancel ]

Ewova 4.24: Opioloc GUGTNUATOV GUVIETAYUEVOV

= Project Settings

_1 General Infarmation

Z1 Coordinate System

232 Units

0 View

(23 Computations

‘=3 Baseline Processing
- General

= Quality

i G atellites
(23 Metwork, Adjustment
Z3 Default Standard Erars
(Z3 Feature Code Processing
(Z1 Abbreviations

Solution type:

Fixed

Frequency:

Multiple Frequencies

Generate reziduals:

Yes

Proceszing interval:

Uz all data

[ ok

J[ Cancel ]

Ewéva 4.25: Tlopdpetpor enidvong Bdoeswv
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& Project Settings

(21 General Infarmation

Acceptance critena
_1 Coordinate Systerm p

g d’;‘ij Flag P Fai >
(23 Computations IF harizantal precizion > |U-U5U i+ 1.0 ppm | |U-1 00 + 1.0 ppm |
(33 Baseline Processing If vettical precision > [0100m+1.0ppm | [0.200m+10ppm |

[] Use optional acceptance criteria.

Z1 Abbrevistions

IF RMS (dual frequency) » [0005m+05pem | [0.015m+05pm |

[ aF. J [ Cancel

= T g =
] : 5

Ewova 4.26: Opiopdc opimv avektod c@aALaTog Katd Ty enilvon tov
Baoewv.

- Satelites Optional acceptance criteria
Z3 Metwark Adjustment |
(C3 Drefault Standard Errars Flag P Fal L
(0 Feature Code Processing IF RMS (L1 anl) > [0010m+10pem | [0.030m+10ppm |

Rlalalal

= Project Settings

21 General Information

(23 Computations
/20 EBaseline Processing L2 G 20

- General b3 G2l

) G4 G222
-F'roc,essmg G5 G2n
Hualty GE G24

3 G7 G5

Ga G226
(23 Default Standard Errars G9 G 27
|23 Feature Code Processing G0 G 28
(L1 Abbreviations G111 G239

[ G12 [ G 30
[ G13 [ G 31
[+ G4 7 G3
[ G1s
[ G16
¥ G17
= G183

Elewvation mask: 10.0 deg
23 Coordinate Systenn | |
(23 Units GPS | GLONASS | Galileo
"ig
- G1 G139 Al

L ak J [ Cancel

Ewéva 4.27: Emdoyn dopupopwv mov Bo coppetéyovv oty enilvon tov Bacemv
KOl TNV YOVio, 0ToKOmNG.
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Jries

® Project Settings

I3 Compuitations

General

Covaniance Display

Tranzformations
23 Default Standard Emors B
|23 Feature Code Processing
123 Abbreviations

k. ] [ Cancel

| [=] =]
— w

30

1
| |

Ewova 4.28: Emhoyn topapétpmv cuvopdmaong.

Epocov opiotovv dhec ot amapaitnteg mopaueTpotl and Tov xpnotn Omms oavTog
emBopet va viomomoet v enelepyacio Tov Pacemv Kot cuvoplwong, akorlovdel n
gl00y®Y TV Oedopévayv, onladn tov oapyeiov Rinex kat tov Sopveopikmv
EPMUEPId®V TOV MUEPADV KOl POV TOL VAomomOnKay ot petprioeic. H gviodn mov
YPNOLLOTOLEITAL Y10l TNV EICAYOYN TOV OPYEI®V LE TIG LETPNOELS OO TO KVPLO UEVOL

Tov Aoylopkov: File>Import (swcova 4.29)

© WGS84 imports - Trimble Business Center

i |File | Edit “iew Project Select Point Line Surface Corridor Dr

MNew Project...

Open Project...

Close Project

DG

Save Project
Save Project as...
Save Project As Template...

Archive Project...

P> FF

Import

Export

Ewova 4.29: Evtoln Import yio v gilcayoyn tov dedopévev mpog encsepyasia.
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tandard Settings B
23 Units g Hew
123 Wiew

[[elelslel



Emiléyovtag v gvtoAn import avoiyet éva mapdbupo avalntnong tav apyeiov Tov

Oa ewooybel (ewcova 4.30).
3 Import

Pl Pt o B
-

Import Folder
| C:ADocumentz and Settingz"GDATo &yypopd pouhTrimble Buziness Cente ABaze_Lampadario w |Q

e

select File{s)
File Mame File Tupe[2]

COMS_151130_024331 . nav Ephermeriz
I COrE_151130_024331.0bs FRIME >

COrE_ 1511300284337 .ubx
teazurement_30_11_2015_ 2 pdf

COMS5_151130_084331_nav

Ephemeriz
22/2/20016 11:14:46 np. 26 KB

Cloge command afker import

o
-~

Settings

L& |

[ Imnpork ] [ Close

Ewova 4.30: Ewcoyoyn apyeiov tapommprioenv Rinex.
Katéd v ecoyoyn tov apyeiov mopotnpnioelg 1o Aoyiopukd g Trimble
(TBC) {ntd and tov ypnotn va opicel KATOEG TOPAUETPOVS CYETIKA LE TO apyEio
EI00ymYNG, Omms: dvopa onueiov, HYog Kepaiog, TOMOC Kepaiag kol TOTOG OEKTN

(ewova 4.31).
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4 Receiver Raw Data Check In

Antenna Yiew
Irpart Paint ID File Mame M anufacturer Tupe tethod Height
b Lamp CORE_ 1511300 Javad Positioning  JPS Legant w/Flat Groundpl  Antenna Phase Center 0.244m

Point | Antenna | Feceiver

Ewova 4.31: Opiopodg TapopeTpmv oYETIKA Le TO oNpeio Tov apyeiov Tapatnpnong.

Me v eloayoyn Ohov tov opyeiov mopoatipnong to Aoywoukd (TBC)
oynuatiCer mpooeyylotikd TG Pdoeic mivew oto vrdfabpo evd aplotePd TOL
napadpov eneEepyaciog VIAPYOLY TANPOPOPIES CYETIKA Le Ta onpeia, TiG Pdoelg kot

T0 dedopéva elcoymyng (ekova 4.32).

© WGS84 imports - Trimble Business Center
i Filz Edit View Project Select Point Line Surface Corridor Draftng Image Survey Reports Tools TCC Window Help
iD2AABRIAL AL DR SIE D E B E [E] ] e YV [Eanme -
inelX Haf,d/  HERHSEHEEIY e R
ER TR Rl
s Project Explorer o x Plan View |
= 1=] WGES84 imports v
=89 Paints
& Esfies
@ Fysiki
& Gen
@ Lamp
=-F Sessions
& Lamp - Fysiki [B2)
& Lamp - Esties [B1)
& Gen - Fysiki [B5)
&~ Gen - Lamp [BE)
& Gen - Esties (B4)
o Estigs — Fysiki (B3]
(=) Imparted Files
[# COMB_151130_084331.0bs
[# COMB_151130_105819.0bs
@ COMBE_151129_213430.0bs
COMB_151201_133707.0bs
COME_151130_194249.0bs
COME_151130_194329.0bs

B
B
B
[} COME_151201_114432 cbs
B
5]
B

COME_151130_134234.obs
COME_151201_0B3007.obs
COME_151130_194240 obs

G B B B B

Snap Meter Laocal 0 176.119m, 91.726 m O

Ewéva 4.32: Zymuatiopoc mpocseyyloTikav Bacewy.
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Qo10060 Yoo v enilvon tov Pdoswv (processing baseling) amouteiton kot m

EICAYOYN TOV EPNUEPIO®V TOV d0PLEOP®V TNV NUEPA KAl DPO. TNG LAOTOINONG TOV

napatnpioewv. To Aoylopkd €xel v dvvatdtto vor AdPet epnuepideg amd To

dadikTvo pécm TG EVIOANG amd to KOplo pevov: File> Internet Download. (swova

4.33 & 4.34).

© WGS84 imports - Trimble Business Center

E FiIelEdit View Project Select Point Line Surface Corridor Drafting

-
&

I

MNewy Project..,

Cpen Project...

Close Project

Save Project
Save Project As...
Save Project As Template. ..

Archive Project...

Import

Export

P Ewd Py

Internet Download

<
&

Ewova 4.33: Ewcaymyr| $0pueopik®v epnuepidmv Hécm 51001KTHOoV.

Import Format Editor
Export Format Editor
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& [nternet Download

el N = R

Start

=12 Reference Stations

Trirble Reference Station List
= Q Precize Orbits

IG5 Final Orbits

IG5 Rapid Orbitz

1G5 UltraR apid Orhits [hour 12]

1G5 UltraR apid Orbits [hour 00)

IG5 Final Glonass Orbits

1G5 Final Glonass Orhitz ["C" format)

Daily Broade hemeris with lono Model
= Q Control Coordinates

MGES Data Sheet [all control paintz)

MGS Data Sheet [ary horizontal control]

MGS Data Sheet [any vertical contral)
=53 GNSS Almanac Files

Idako State University, The GIS Center

Update Trimble Planning Almanac

|Select the source of the data o b

[ Automatic ” t arual ]

Cloze

Ewova 4.34: Ewcaymyn dopueopik®dv epnuepidmv

210 0TAd10 OVTO NG EIGAYOYNG OOPVPOPIKAV EPNUEPIO®V TO AOYIGLUKO
g Trimble (TBC) mapéyet v duvotdtta 6T0 ¥pNotn Vo EMAEEEL TNV TOLOTNTA.
TOV  J0PLEOPIKOV epMuepidwv mov Ba ypnoyomomcel (epnuepida MUEPNCLOC
TPOPAEYNG, TOAD YP1YOPN TPOYLA, YPNYOPT TPOYLAL KO TEAMKT TPOYLAL.).

Emiong moapéyer v dvvatdtnta 610 ypnoTn vo opicel avtdg TO YPOVIKO
dtonuo (Muepounvia Kot dpa) tov entbvpel vo AdPeL TIc avtioToreg S0pLEOPIKES
ePNUEPIdEG, EMAEYOVTOC TO TOTO NG S0pLEOPIKNG epnuepidag (swova 4.34) ko

gmAéyovtag Tnv evioAr; Manual.

Q061660 10 AOYIOTIKO aVTO TaPEYEL TNV dvvatdTNTA Vo AAPEL oVTOUATO TIG
dOPLEOPIKEG  €PNUEPIdEG OV amauTovvVTOL av emAeyel 1 evroAn; Automatic.(swdva
4.35)
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&= Reference Stations

“ Trimble Reference Station List
EIQ Frecize Orbitz

~ IG5 Final Orbitz

- 135 Ray
= 1@5 Ul
= 1@5 Ul
-~ &5 Fing
= 1@5 Fin

EIQ Cortral H

= MGS D3

Download Parameters

Tirme Span - Expanded ta 48 hours

Sezzion: [start ime

| Froject time span - 29.4

Ov|

- duration in biours]

Start time: | A0A1/2015

| [1o4z08m 2 |

End time: | 111202015

| | 4006w 2 |

OF.

] [ Cancel ]

[ Automatic _” bl arwial

Ewova 4.35: Avtopat eilcaymyn 60puQoptkadv eprUepiowmV.

‘Exovtag mhéov elodysr OAa to omapaitmta apyeic oto vrdPabdpo Tov

AoyiopIKoL, endpevo Prpa etvan n enelepyacio Tov facewv.

[Ipwv v enefepyasio tov Pdocwv umopel va opiotel KGmowo amd to onueion Tov

diktHov g otabepd — onueio Eleyyov (control point) apkei vo givar yvootég ot

OLVTETAYUEVEG TOVL onueiov avTov. (eikdva 4.36, 4.37, 4.38)
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© WGS84 imports pin - Trimble Business Center

: File Edit Yiew Project Select Point Line Surface Corridor Drafting Image Survey Reports Tools TCC Window Help
iDARAEA S L L0 iDE s E DT E S B[] wFie YV [alaneer
i el X B/ I BBRESSIRIVE oS

I

Start Fage  PlanView x

1
i
|

& Fusiki '
Gien ‘l_
=& Em !

T Sessions !

o° Lamp — Fyzki [B2) |

o Lamp - Esties [B1) !

& Gen - Fysiki [B5] |

o Gen - Lamp [BE) 100 !

i o Gen - Esties (B4) ——— - H

oo Esties - Fysiki (B3] !

=) Imported Files !

[ COMS_151130_08433.abs !

[# COMS_151130_105819.0bs H

| COME_151129_213430.0bs !

[# COME_151201_133707.abs o o ﬁ

[# COMB_151130_194249.cbs T I Previous Selection

i
|
|
|
|
i
L
|
|
i
|
i
|

=)

[ COME_151130_194329.0bs

Clear Select
1) COME_151201_114432.cbs mar Selartion

|
1 Selection Explorer
|
!

[# COME_151130_194240 cbs Delete

] brdc3340.15n
|3 brdc3350.15n

! Remove Media Files
i Foint Derivation Repart

Properties

500

—--—r— T T T - oo

= 2
= o
il |

o 200

O

Snap Meter Laocal t 704181 m, 521.721 m

Ewova 4.36: Emdoyn otabepov onpeiov

“-; Add Coordinate

el N = |

3

Faint |0

|Larnp

Coordinate type:

Grid -
Grid

Local

Marthing:
L:|0s3z |

Elevation:

L2 |z57.005 |

Status:

| Enabled - |

Local:

L atitude: MN37BE'30. 74197
Longitude: E23°46'48.37481"
Height: 257.005 m

Global:

L atitude: MN37BE'30. 74197
Longitude: E23°46'48.37481"
Height: 257.005 m

£

[ Ok ] [ Cancel

Ewéva 4.37: Elocaywyn ovvtetaypévav otabepov onpeiov.
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r;  Add Coordinate

|

Paint 10

| Lamp

Coordinate type:

| Gilobal

Latitude:

L= |Na7sesn ey

Longitude:

L |E234548 329117

Height:

Survey Quality

L2 245743

Fapping Quality

Status:

v Unknown Quality

|Enabled

v

Grid:

E azting:
Marthing:
Elewation:

Loczal:
Latitude:
Longitude:
Height;

0.074 m
0.438 m
246,743 m

M37"58%30. 7831 7"
E23°46'48.32911"

246,743 m

[

[ ok ][ camce L

Ewova 4.38: Opiopog onpeiov og onpeio EAeyyov Tov StkTvoL.
Me 10ov opiopud tov onueiov €leyyov n oAAdayn oto vVIORabpo Tov AoyioHKOD
etvar gpoavig, aeov to onueio mov €xel opiobel wg onpeio €leyyov and KvkAkd

OYNMHO TTOV EIYE APYIKA LETATPETETOL GE TPLYMVIKO, OT®G Qaivetal otnv ikdva 4.39.

Ewéva 4.39: Opiopog tov Lamp wg onpeio Ereyyov.

74



Emopevo Prjna eivon n enidvon tov Bdoswv (processing baseline). Emiléyovtac amd 1o

uevov: Survey> Process Baseline (swova 4.40).

© WGS84 imports pin - Trimble Business Center

i File Edit “iew Project Select Point Line Surface Corridor Drafting Image

Nt RABALLLEL DRSIBEERES

SurveyiRepDrts Tools TCC ‘Wine

Process Feature Codes h

0 X B QFE/ I BEBRE SRRV eV

Process Baselines |

P o A

L
=2,

Clear Processing Results

GRSS | ann Clasre

Ewova 4.40: Emhoyn evtolng enthivong Pdacewv.

Me to mépag g emilvong Tov PAocemv To AOYICUIKO TOpEYEL TANPOPOPia

OYETIKA [e TNV enilvon TV Pdoemv KaBdOS Kat Le reports mov avaeEPovy avaALTIKA

Ta ototyeio emidivong ya kabe Paom. (skova 4.41 ko 4.42).

“ Process Baselines

Save

Larnp
Lamp

Esties

REEEEE

Fusikj -
Larnp -~

Gen -

Obzervation
- Estias
- Fugik
Gen
Gen
- Esties
- Fugiki

Proceszsing Resultz
Solution | Horiz., Precision  Vert, Precizion |

Fied 0.002 0.003
Fixed 0.0o02 0.0z
Fixed 0002 0.00z
Fied 0002 0.003
Fixed 0.002 0.003
Fixed 000z 0.004

RS
0006
0.004
nomao
0003
0.006
0005

Length
165,205
300,263
111,273
320,541
350,332
322 562

Setftings ...

E of B proceszsed

Fressz «Saver to save proceszsing results.

E ohzervationz zelected for zaving

Ewova 4.41: Zvvontikn mopovciaon omoteAesaToVv enilvong PAcewy.

Mo ™mv eugdvion avalvtikov ekbécewmv (baseline reports) oyetikd pe v

enilvon tov Pdoswv emieyovpe and 10 KOplo pevov: Reports> Report Baseline

Processing.
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Me v olokApwon g emilvong tov Pacemv okoAovbel 10 TEAELTAIO
tunua g enegepyasioc mov eivor n cvvopbBwon tov dwktvov. H cuvdpbBwon tov

dktHov yiveton amd to KOpro pevov: Survey> Adjust Network.( ewcova 4.42).

© WGSB4 imports pin - Trimble Business Center

i File EBdit Wiew Project Select Point Line Surface Corridor Orafting Image WRepDrts Tools TCC Win
i 2HABRERIA AL A0 IDEe|F P EB B ES Froess Featre Codes
P o (X M E R E RN a8 | Process Baselines
= T T P i B % Clear Processing Results
H s — —
4 Project Explorer Plan View = GMNSS Loop Closure
=-[Z] WGESE4 imports pin ! !
=99 Points ! ! - -
@ Esties | || adjust Network
@ Fyski o ! I

Ewova 4.42: Emioyn evtoAng cuvoplmong dtktvov.

Kotd ™mv ocuvopBoon o ypnomg umopel va opicer PBapn (swova 4.43). Epdcov
optebobv tao Bapn emAéyeton n evrodn Adjust kot viomotgital 1 cuvOpHpwon Kat

enpaviovtar ot eAAelyelc opdpatog (ewdva 4.44 & 4.45).

:'ﬁ':&m

| Fised Eooldinates| ‘weighting |Hesults|

>

Ref Factor | * |Scalar

Postprocessed vectors:

(164 | [1.00 |

>

| | i | |

Status: Adjustment successful

| £

Azt
[ ok ] [ Cancel ]

| £

Ewoéva 4.43: Opiopog Bapaov cuvopbmonc.
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>

| Fized Coordinates ” Weighting| Results l

Reference factor: 1.00

Chi Square test [95%): Fazzed

Degrees of freedom: 9

AllO) -
(i) Infarmation

Select a point or an obzervation to view individual results.

Status: Adjustment successful

[ Ok ] [ Cancel ]

%

Ewova 4.44: Anotedéopota cuvopbwonc.

Ewova 4.45: EAdelyelg cooipdtov.

Metd to mépag ™S cLVOPH®ONG 0 YPNOTNG UTOPEL VO EL TNV AVOALTIKY| £kOgom Yo

Vv enilvon g cvvopbmong, pécm Tov KHplov pevov: Reports> Report Adjustment
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Kepdarawo 5

Hapovoiaon Anotereopdtov Eneepyociog MeTpricemv

5.1 Ewoayoyn

210)0¢ TOV KEPAAAIOV ALTOV €lval M TAPOLGINGCT TOV ATOTEAECUATOV TNG
emilvong TV PAce®V TOL Ye®OUTIKOL OIKTHOL KOl TOV OTOTEAECUATOV TNG
ocvvopbwong avtav. Tlapovoidleton emiong kot N aloAdyNoN TOLVG GOUPMOVO LE TIC

KATNYopieg OIKTO®V oL avapEpONKaY 610 KEPAAato 3.

AxoloO0m¢ yiveTal cUYKPION TOV OMOTEAECUATOV TOV TPOKVTTOVV OO TNV
enelepyooio ToV TopaTNPHoE®V HETAED TV dEKT®V VYNNG evatctnciag U-blox kat
TOV YEOSUITIKOV OeKTdV SmANg ovyvomrag Trimble 5800 kou Leica 1200+GNSS

KoODE Kot TOV YEOIATIKOV deKTOV povng ovyvotntog Trimble 4600Is.

Ta omoteléopato mOL aKOAOLVOOLV OTO TOPAKAT® VTOKEPAAMLN TOV

KeQaAaiov 5 &yovv emAvBel e Vv xpnon TPoPAETOUEVOV TPOYLOKADV EPMUEPTO®V.

5.2 Metporoyika Iepdparta.

5.2.1 Mnodeviki] Paon

H mpodm perporoyikny dokiun oty omoia té€Onkav ot dVo OEKTEG LYNANG
evatoOnoiog ¢ u-blox (LEA 6T kot NEO 7P) givar 1 dokyun undevikng Pdonc.
Katd tov éheyxo avtd ot d0o dékteg cuvdédnkav pe v yemdortikn kepaio (Javad
Positioning System/ JPS Legant W/Flat Graund) pe tv ypfion ocvvdéopov (splitter)
670 OVTIKO PAOpo Tov KTIpiov Aoumadapiov.

To xpovikd S14oTNUA TOV KOWVOV TOPOTNPNCEDV TV OVO OEKTOV NTav 12 dpeg Ko N

eneEepyaocio Tov peTpHosv £yve and to Aoytopkd Trimble Business Center.

Youpwvo pe TIc mpodtaypapés (Www.icsm.gov.au/publications/spl/Standard-
for-Australian-Survey-Control-Network _v2.1.pdf) n cvvictauévn tov dtavoopdtmv
AX, AY, AZ g Baong mov oynuatiCovv ot dvo dékteg dev mpémet va Eemepvd Ta

3mm, dote va BewpnBel 6TL 01 dVO OEKTEG OEV E1GAYOVV GLGTNUOATIKA GOAALATO OTIG

TOPUTNPNCELS.
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Ta amoteléopata petd v eneéepyosio Tov 120pov KOwmdv dedopévov givol ta

egig:

Mné&evikn Baon oto WGS84
Bdon AX(m) AY(m) AZ(m) | oax(m) | oav(m) | oaz(m)
Lamy_Lamy 0,000 0,000 0,000 0,000 0,000 0,000

[Tivaxoag 5.1: AnoteAéopata Enegepyaciog undeviknig Pdong yio toug dEKTEG TG U-
blox LEA 6T kot NEO 7P .
[Mopatpovtag tov mivaka 5.1 pmopel vo eEaybel to copnépacua 6Tt Kot ot
V0 OEKTEC UE TOLG Omoiovg LVAOTOMONKAY o1 PeETPNoElS €ivar a&ldOmGTol Ko Oev

€160YOVUV GLGTNUATIKE GOAALLATO.

5.2.2 Evadiray] 0gkT®V Yo TV pdon «Aapraddplo - ®ovtntikég Eotieg»

Onwg éxer mpoavagepfel 010 ke@AAao 4°, M emavaANyn UETPNCE®V NG
Baong «Aapmaddpro - dortntikéc Eotieg» (Lamg - Esties), pue v evolhayn tov
dektdv VYNNG evouctneciog (U-blox LEA 6T & NEO 7P) kot pe v mpodndbeon Ot
npénel va £xel oAAAEEL I dopvopikn Yeouetpia. To petporoykd meipopo avtd €xel
ocov otoyo Vv afloAdynon G TOWTNTOC TOV  UETPNCE®V  UECEO NG

EMAVOANYILOTNTAS TOVG (ecmTEPIKT aKpifeia).

Ytov mivaka mov akoAovBel (5.2), divovion Ta dwavoopota g Pdong t6co
oto koptestavd cvotnua WGS 84 (AX,AY,AZ) 660 kou otnv wpoforr tov EI'XA 87
(AXx,Ay,Ah).

IXETIKEG TuvTeTaypéEveG oTo WGS84 IXETIKEC JUVTETAYHEVEC OTO EMNZA 87
(Aéxtec U-blox) (Aéktecg U-blox)

Bdon AX (m) AY(m) AZ(m) Ax(m) Ay(m) Ah(m)
Lamg-Esties 73,869 115,745 -99,053 75,749 -148,506 29,130
Esties -Lamg | -73,872 -115,745 99,047 -75,748 148,504 -29,136
AlB)-A(Be) A(AX) A(AY) A(AZ) A(Ax) A(Ay) A(AH)

-0,003 0,000 -0,006 0,001 -0,002 -0,006

RMS 0,002 0,001 0,004 0,001 0,003 0,003

[Mivaxag 5.2: Atotelécpata petpnoemy omd Ty evailayn dektadv U-blox e Bdong

«Lamg - Esties» (WGS84 kot mpofoin tov ETXA 87)
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‘Eywve ovykpon tov mopomdveo omotelecpdtov  (mivokag 5.2) pe o
OVTIOTOl(O. ATOTEAECUATO TOV LETPNOEMVY IOV 1YoV DAOTOMBOEL LE TOVG YEDMOUTIKOVG
déxtec  Trimble 5800 «or Leica 1200 GNSS  (IToyovvddkng, 2015).
Yy amAopotikn epyacio tov ITayovuvddkn (2015) n ovykekpyévn Paon (Lamg-
Esties) eiye pupetpnbel mepiocotepeg oamd o @opd oe  kabe evarAaym.
Ymv gpyooia avtr, devepynnke o vIOAOYIOCHOG TOV HEGOL Gpov KABe Pdong mpwv
NV 6OYKPIoN TOV amoTeAespdtov Tov [livaka 5.2. O tapokdto ITivakeg 5.3 ko 5.4
TaPoVCIALoVV TO AMOTEAECUOTO TMV YEMOOUTIKOV OeKT®V Kol otov Ilivaka 5.5.
yivetal 1 cOYKPIoN TOVE LE Ta ovTioToYo omoTEAEopata TV U-bloX dektdv.

Trimble 5800
WGS84 ErzA 87
Bdon AX(m) AY(m) AZ(m) Ax(m) Ay(m) Ah(m)
Lamg-Esties 73,870 115,745 -99,047 75,749 -148,502 29,140
Lamg-Esties 73,869 115,747 -99,050 75,751 -148,505 29,140
M.O. 73,870 115,746 -99,049 75,750 -148,504 29,140
Esties-Lamg -73,870 -115,747 99,049 -75,751 148,505 -29,140
Esties-Lamg -73,871 -115,746 99,046 -75,750 148,502 -29,140
M.O -73,871 -115,747 99,048 -75,751 148,504 -29,140
A(Bus)-A(Ave) A(AX(m)) | A(AY(m)) | A(AZ(m)) | A(Ax(m)) | A(Ay(m)) A(Ah(m))
-0,001 0,000 -0,001 -0,001 0,000 0,000

[Tivaxag 5.3: Anoteléopata petpioemv g Paong «Lamg-Esties» pe v evaiiayn
dextav Trimble 5800 (TTayovvddxng, 2015)

Leica 1200 + GNSS
WGS84 EMZA 87

Bdon AX(m) AY(m) AZ(m) Ax(m) Ay(m) Ah(m)
Lamg-Esties 73,866 115,743 -99,054 75,748 -148,505 29,130
Lamg-Esties 73,863 115,743 -99,051 75,749 -148,500 29,130
M.O. 73,865 115,743 -99,053 75,749 -148,503 29,130
Esties-Lamg -73,866 -115,748 99,053 -75,748 148,507 -29,130
Esties-Lamg -73,867 -115,742 99,055 -75,744 148,503 -29,130
M.O. -73,867 -115,745 99,054 -75,746 148,505 -29,130
A(AX(m)) | A(AY(m)) | A(AZ(m)) | A(Ax(m)) | A(Ay(m)) | A(Ah(m))

A(Ae)-A(Are)
-0,002 -0,002 0,001 0,002 0,002 0,000

[Tivaxag 5.4: Anoteléopata petpioemv g Pdong «Lamg-Esties» pe v evaiiayn
dextav Leica 1200 (IToyyovvdaxng, 2015)
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5.3 Apyikéc XovreTaypéves AtkTO0V

Onwg mpoavapépbnke oto Keediowo 3, €ywvav petpnoelg oe 4 Pabpa tov
dktvov g [ToAvteyvelobnoing Zmypdoov pe tovg dékteg U-blox. Ta anoteléouata
TOV HETPNGEMV OVTMOV B cLYKPIBOLV UE TO ATOTEAECUATO OVTIGTOL(®MV LETPNOEDV
amo yemOouTikovg dékteg OmAng cvyvotntog ([ayovvddakng, 2015) kot yemdortikong

déxteg povng ovyvotrag (Invidg, 2000).

O emdpeveg evoNTEG TOPOVCIALOVV GUYKPICELS LE OMOTEAEGILOTO TMV SEKTAOV
OuANG oLXVOTNTOS €VM Ol GLYKPIGEIS UE TO OMOTEAECUATO TOV OEKTAOV HOVIG

ovyvotntag divovtar oto [Hapdptnuoa B.

Ta vyOUETPa KO OL VYOUETPIKES SLAUPOPES GTOVS TTIVAKEG TOV AKOAOVOOVV NG

npoPoig  tov EIZA 87 s&ivon  yeopetpwd kot Oyt opBopetpikd.

Ytov Ilivaka 5.5 mapotiBevior or Guvietaypéveg TV KOPLO®OV TOL OIKTLOV TOV

Bempovvtar «opBicy Yo TIg cLYKpicEIS TOL OKOAOVOOVV.

ApxIKEG Zuvtetayueves Kopudpwyv oto WGS 84, | Apxkég Zuvtetaypéveg Kopudwv oto EMZA
(LEA 6T & NEO 7P) 87, (LEA 6T & NEO 7P)
X(m) Y (m) Z(m) x(m) y(m) h(m)
Lamg 4609602,298 2029974,995 3903427,339 480537,981 4202800,211 246,510
Fysiki 4609394,955 2030123,782 3903585,544 480758,129 4203004,147 241,577
Gen 4609419,075 2030217,187 3903529,898 480833,654 4202923,382 254,427
Esties | 4609676,167 2030090,739 3903329,293 480613,729 4202651,710 275,664

EI'ZA 87 (ITaxouvodkmg, 2015)

[Tivaxkag 5.5: Apyikéc Xvvtetaypéves Kopvpwv oto WGS 84 kot otnv mpofoirn tov
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5.4 Emidvon Paceov d1kTO0V
Y1ovg mivokeg 5.6 ko 5.7 dlvovron to davdcpato TV PAcCE®V  pHE TIS
avtiotoyeg afePardtnTéc Toug omod Ti¢ petpnoelg U-blox, tdéco oto cvotnuo WGS84

660 Kot otV Tpofoin tov EI'ZA 87.

WGS 84 ( LEA 6T & NEO 7P)
Bdon AX (m) AY (m) AZ(m) OAX (m) OAY (m) OAz(m)
B1 Lamg-Esties 73,869 115,744 -99,046 0,001 0,001 0,001
B2 Lamg-Fysiki -207,343 148,787 158,205 0,001 0,001 0,001
B3 Esties-Fysiki -281,216 33,039 257,25 0,002 0,001 0,001
B4 Gen-Esties 257,098 -126,447 -201,604 0,001 0,001 0,001
B5 Gen-Fysiki -24,116 -93,406 55,648 0,001 0,001 0,001
B6 Gen-Lamg 183,223 -242,192 -102,559 0,001 0,001 0,001
[Tivakag 5.6: Atavoouata tov Bdoewv oto WGS 84
ETZA 87 ( LEA 6T & NEO 7P)
Baon Ax(m) Ay(m) Ah(m) OaX (m) OAY (m) Oh(m)
B1 Lamg-Esties 75,748 -148,501 29,134 0,001 0,001 0,001
B2 Lamg-Fysiki 220,148 203,936 -4,933 0,001 0,001 0,001
B3 Esties-Fysiki 144,398 352,439 -34,071 0,002 0,001 0,001
B4 Gen-Esties -219,927 -271,674 21,223 0,001 0,001 0,001
B5 Gen-Fysiki -75,528 80,764 -12,845 0,001 0,001 0,001
B6 Gen-Lamg -295,673 -123,171 -7,917 0,001 0,001 0,001

[Tivaxoag 5.7: Awavoopata tov Bdoemv oty mpofoir tov ETZA 87.

AxoiovBovv ot ITivaxec 5.8 kot 5.9 ot omoiot divovv ta dStavdGpaTe TOV 1010V
Baoewv OmmG kor mopomived oAAG Om®G VTOAOYIOTNKOV HE HETPNOELS TWV
veodartikov dektov (Trimble 5800 kou Leica 1200+GNSS). H ovykpion twov
OWVUGUATOV  OLTOV e TO OVTIOTOUO OMOTEAECUATO TV  OEKTMOV  LYNANG

evatoOnoiog yivetar otovg wivaxeg 5.10 o 5.11.
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WGS 84 Trimble 5800 ErzZA 87 Trimble 5800

Bdon AX (m) AY(m) AZ(m) Ax(m) Ay(m) Ah(m)
Bl Lamg-Esties 73,870 115,747 -99,048 75,750 -148,504 | 29,140
B2 Lamg-Fysiki -207,343 | 148,787 158,205 220,150 | 203,937 -4,920
B3 Esties-Fysiki -281,217 33,040 257,254 144,400 352,444 -34,050
B4 Gen-Esties 257,092 | -126,446 | -201,620 | -219,924 | -271,685 21,190
B5 Gen-Fysiki -24,123 -93,406 55,639 -75,523 80,725 -12,850
B6 Gen-Lamg 183,222 | -242,193 | -102,566 | -295,675 | -123,175 -7,930

[Tivaxog 5.8: Atavdcpata Bacewv oto WGS 84 kan otnv tpooin ET'XA 87 and
petpnoelc yemdartikod déktn Trimble 5800 (IMayovvddakng, 2015)

WGS 84 Leica 1200+GNSS ErZA 87 Leica 1200+GNSS

Baon AX (m) AY(m) AZ(m) Ax(m) Ay(m) Ah(m)
Bl Lamg-Esties 73,866 115,744 -99,054 75,747 -148,504 29,130
B2 Lamg-Fysiki -207,329 | 148,789 158,206 220,146 203,929 -4,910
B3 Esties-Fysiki -281,207 33,045 257,252 144,402 352,975 | -34,040
B4 Gen-Esties 257,107 | -126,440 | -201,599 | -219,925 | -271,680 | 21,220
B5 Gen-Fysiki -24,109 -93,405 55,649 -75,531 80,757 -12,830
B6 Gen-Lamg 183,194 | -242,205 | -102,591 | -295,673 | -123,178 | -8,020

[Tivakag 5.9: Atavoouata Bdoewv oto WGS 84 kot oty tpofoin ET'XA 87 and
petpnoelc yemdartikod déxtn Leica (IToyovvddxng, 2015).

Awadopég Trimble vs (LEA 6T | Atadopég Trimble vs (LEA 6T
& NEO 7P)oto WGS 84 & NEO 7P) oto ElZA 87
Baon AXT-AXY | AYT-AYY | AZT-AZY | AXT-AxVY | AyT-AyY | AhT-ARY
B1 Lamg-Esties 0,001 0,003 -0,002 0,002 -0,003 0,006
B2 Lamg-Fysiki 0,000 0,000 0,000 0,002 0,001 0,013
B3 Esties-Fysiki -0,001 0,001 0,004 0,002 0,005 0,021
B4 Gen-Esties -0,006 0,001 -0,016 0,003 -0,011 -0,033
B5 Gen-Fysiki -0,007 0,000 -0,009 0,005 -0,039 -0,005
B6 Gen-Lamg -0,001 -0,001 -0,007 -0,002 -0,004 -0,013

[Mivaxag 5.10: Atapopéc dtovvuopdtov tov dektov Trimble 5800 ko u-blox.
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AwadopéEg Leica vs (LEA BT & Aladopég Leica vs (LEA 6T &
NEO 7P) oto WGS 84 NEO 7P) oto ElZA 87

Bdon AXS-AXY | AYS-AYY | AZ-AZY | AxS-OAxY | Ay-AyY | Aht-AhY

Bl Lamg-Esties -0,003 0,000 -0,008 -0,001 -0,003 -0,004

B2 Lamg-Fysiki 0,014 0,002 0,001 -0,002 -0,007 0,023

B3 Esties-Fysiki 0,009 0,006 0,002 0,004 0,536 0,031

B4 Gen-Esties 0,009 0,007 0,005 0,002 -0,006 -0,003

B5 Gen-Fysiki 0,007 0,001 0,001 -0,003 -0,007 0,015

B6 Gen-Lamg -0,029 -0,013 -0,032 0,000 -0,007 -0,103

[Mivaxag 5.11: Atapopéc dtavvopdtov tov dektmv Leica 1200 +GNSS ka u-blox.

[Mopatmpovrtag tovg mivokeg 5.10 ko 5.11, dwwmotdveTonr Tt Ot dPOopPES
ueta&d tov yewdoartikov déktn Leica 1200+GNSS kot tov dektdv g u-blox (LEA
6T & NEO 7P) givor moAd peyaddtepec o€ oxéon LE TIG OL0POPES LE TOV YEMOOLTIKO
déktn Trimble 5800. Avto dAlwote eixe Swmotwbel ko otV gpyocio OV

[Moyovvdaxn (2015).

5.4.1 Kieiowyo Bpoyymv

"Evog amdog €heyyoc mov pmopei va tpoypotonmoindel ota dtavocpata Bdoewv
eVOG YE®OTIKOD O1KTVLOL €lval T0 KAgioo Bpdyymv. Katd to kAeicio tov Bpoyywv
pmopei va dtamotmBel av vapyel | Oyt KATO10 YOVOPOELDESG CPAALLO OTIS LUETPNOELS

7OV £Y0LV VAOTOMOEL.

To Khelowo tov Bpdywv eivar por amdn padnuatiky oyéon, yo Ty omoio
woyveL 011, t0 GBpotopa kdbe cuvictocog (AX,AY,AZ) Tov dtovucpaTiKOV Bacewmv
(ZEAX,ZAY,EAZ) Ba mpémer va givor undév, OGOV T0 GYNUO TOV OVUGUATIKOV
Baoewv givar kAewotd Ko M agetpio and v émota abpoileTar To TPAOTO ddvucua

tavtiletan pe 1o TEpag Tov TeEdevtaiov afpotldpuevon davOiGHATOC.
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Onwg mapoatnpeiton oty mapakdto ekoéva 5.1, oynuatiCovror tpia KAEGTA

oynuota (2 tpiyova kol €vo TETPATAELPO), APO. O EAEYXOS TOV GCOAALATOC

KAeloipatog Ppoyymv pumopel va vAomombel kat yio To Tpict avTd KAEIGTE GYNLOTOL.

o Exdes

& Fysie

o Cien

Ewdva 5.1: Atdraén diktvov 610 vrdPabpo tov Aoyiopiko eneepyaciog Trimble
Business Center (kAipoko oyediov 1/5500).

AxoilovBovv ot wivakec 5.12 émg 5.14 pe ta Khesipata tov pdyxwv 1660 yio

(LEA 6T xar NEO 7P) 600 kot yio. TOUG
yemdartucovg dékteg (Trimble 5800 ko Leica 1200 + GNSS), kabdg kot ypaenpozo.

TOUG OEKTES

vynAg evaicOnoiog

TOL  AVOPEPOVTOL OTO O0gdOpUEVOL TV TvaKov ovtov. o tov mivaka 5.12

nopaTnpeitar 0Tl T0 6EAANN KAEGipaTog TV Bpdyywv C to omoio dev vaepPaivetan

oo To GPAALOTO KAEIGIHATOG TV cuVIcTOoOV: Z(AX), Z(AY), X(AZ) oto WGS 84.

WGS 84 (LEA 6T & NEO 7P) EFSA 87 (LEA 6T & NEO 7P)
, , Sbapo KAeLol
KAeiowo Bpoyxwv ¢°‘)‘§géy))‘;ft(':‘at°c saX) | say) | osaz) | osax) | say) | s(ah)
(Loop) S [S(AX)HE(AY)+5(AZ)2] 2 (m) (m) (m) (m) (m) (m)
Lamg-Fysiki-Gen-Lamg 0,0046 0,004 | 0,001 | -0,002 | 0,003 | 0001 | -0,005
Fysiki_Gen_Esties_Fysiki 0,0035 0,002 | -0,002 | -0,002 | -0,001 | 0001 | -0,003
Lamg'Fys'L';'rf;”'ESt'es' 0,0030 0,002 | 0,002 | -0001 | 0001 | -0,001 | 0,001

[Mivaxag 5.12: KAgiowo Bpdyywv oto WGS 84 ko ETZA 87, yia tovg dékteg U-blox.
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WGS 84 (Trimble 5800) ErZA 87 (Trimble 5800)
2(AX 2(AY 2(AZ 2(A (A >(Ah
Kheiouio Bpoyxwv (Loop) (AX) (m) (AY) (m) (AZ)(m) (Ax)(m) (Ay)(m) (Ah)(m)
Lame.Fysiki-Gen-Lamg 0,002 0,000 0,000 | -0,002 | 0,037 0,000
Fysiki_Gen_Esties_Fysiki -0,002 0,000 -0,005 -0,001 0,034 -0,010
Lamg-Fysiki-Gen-Esties-Lamg 0,002 0,000 -0,006 -0,001 0,031 -0,020

[Mivakag 5.13: Kieiowo Bpoyywv oto WGS 84, yia tov yemdaitikd 6€kn

Trimble 5800.

WGS 84 (Leica 1200+GNSS) ErZA 87 (Leica 1200+GNSS)
Kheloto Bodyywy (Loop) Z(AX) (m) | Z(AY) (m) | Z(AZ)(m) | Z(Ax)(m) | Z(Ay)(m) | Z(Ah)(m)
Lamg-Fysiki-Gen-Lamg -0,026 -0,011 -0,034 0,004 -0,006 -0,100
Fysiki_Gen_Esties_Fysiki 0,009 0,010 0,004 0,008 0,538 0,010
Lamg-Fysiki-Gen-Esties-Lamg 0,021 0,010 0,012 0,005 -0,004 0,010

[Tivakag 5.14: Kieiowo Bpoyymv ato WGS 84, yia tov yemdaitikd d€ktn
Leica 1200+ GNSS.

004

Alapopic
=]

003

0,02 -

{2%) {m) z;m;ﬁ £(AZ){fn]

(LEA ST & NEO 7P)
[Trimble 5800)
(Leica 1200+GNSS)

[paonpa 5.1: KAieioyo Bpdyyov <<Lamg-Fysiki-Gen-Lamg>> Y10 TOVG TPELS TOTOVG
dektav oto WGS 84 .
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004
803

002 4

DAL | J‘ w (LEAGT & NEO 7P)
o ,—_I — : ml—‘— B (Trimbie 5800)
SAX)(m)  EAY)(m)  Z(8%m) iy
opt 4 m [Leica 1200+GN35S5)

Alapopic

002 4
003 4

0,04

Ipaonpa 5.2 Kieioyo Bpdyyov << Fysiki_Gen_Esties_Fysiki >> Y10 TOVG TPELS TOTOVG
dextwv oto WGS 84.

004 -

083 =

002

oo1 - = [LEAGT & NEQTP)

B (Trimble 5800)
m} w (Leica 1200+GNSS)

IAX) (m)  I(AYi(m) E

Alagopeg
=]

003 -+

[paonpa 5.3: Kieioyo Bpdyyov << Lamg_Fysiki_Gen_Esties_Lamg >> y10. TOVG TPELS
TOomovg dektdv oto WGS 84.

[Mopatmpdvtag Tov mivakeg 5.12 éwg 5.14, kobng Kot Ta ypaeruata 5.1 €og
5.3 dmoTd@veTor 0Tl amd TOVG YEMOUITIKOVG O€KTEG, 0 déktn Trimple 5800 &ivon mo
aflomotog oe oyéon pe avtov g Leica 1200+GNSS. Emopévag otig emdueveg
oLYKpioelg mov akoAoVOOVY HETAED YEMOUTIKOV OeKT®V Kot dekt®dv U-bloX, Ba.

xpnoponomBovv povo to dedopéva amd tovg dékteg Trimble 5800.
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5.4.2 11060670 d0PLPOPOV TOV NTAV KAT® GO TNV YOVIO 0TOKOTIG.

To moGooTO TV JdOPLEOP®V TOL GULUUETEIYOV OTIC UETPNOEIS KOl OV

elonyayav cedipata 7 vtovo 06pvPo elvar o omd T1g evoeitelg e moldtnTog TV

JOPLPOPIKDV SEGOUEVMV KOl KOT® ETEKTOCT) KOL TNG ETIAVONG TOV SESOUEVMV.

To Aoyouké ene€epyaciog Trimble Business Center oto report exilvong yuo

Kk@0e Paon mapéyel Tov aptBpd TV dopLEOPWV AALY KOl TO TOGOGTO ML TOV YPOVOL

TOPATNPNONG, OOV 0 SOPLPOPO NTAV GE YOUUNAITEPT YOVIL ATd TNV YOVIO ATOKOTNG

(Below Elevation Mask).

AxoiovBel evdewtikd o mivakag 5.15 mov meprapfdverl tov aplBpd TtV

d0pLEOP®V, TNV TEPLOSO TNG TAPATIPTONG, KO TO TOGOGTO TOV YPOVOL TOPATHPNONG

61OV 01 0PLPAPOL NTOV YAUNADTEPO OO TNV YOVIN OITOKOTG.

Mocootd Tou Xpovou
mapatnpnong Omou o
AplBuog Aopudopou Sopudopog ntav
XONAGTEPO Qo TNV
ywvia amokomnng

G1 0%

G3 55%

G8 0%

G10 100%

G11 0%

Gl14 0%

G16 77%

G16 86%

G18 34%

G18 35%

G19 98%

G19 93%

G21 99%

G21 94%

G22 0%

G27 0%

G28 97%

G32 0%

[Tivakoag 5.15: ApBudg Sopuedpwv Kot T0G0GTH YPOHVOL TOPATHPNCNS OTTOL Ot

dopvedpot \Tay yapmAdtepa amd TV yovia arokomc g Pdong BS (Gen-Fysiki).
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Onw¢ mapamnpeiton otov mapomdve wivaka 5.15 vadpyovv ToAlol dopvedpot
ol omoiol OgvV GULUUETEYOLV OTIS TOPATNPNOES O10TL €lodyovv BOpvPo  oTIC
napatnphoels. Extdg and v mAnpoeopio. oYETIKA e TO TOGOGTO €Ml TOV YPOVOL
TOPATNPNONG OOV Ol JOPLEOPOL MTAV YOUNAOTEPO TNG YOVIOG  OTOKOMNG, TO
Loyiopkéd eneepyaciog Trimble Business Center mapéyst otov ypnotn pécw TV

reports ta. cpaipota Tov £16ayet o kabe dopvedpog (Residuals).

Evéewktikd oty ewkdéva 5.2 mapovcidaletanr o dopvpopoc G18 yia v Pdon
I'evikéc 'Edpec - dvowkn (Gen-Fysiki), o omoiog av cvuueteiye otnv emnilvon g
Baong Ba sonyoye mEPIGGOTEPO GOAAUATO TTOPA TAPOUTNPNOES OTNV ETIALGN TNG
Baonc. T'o tov mpoavagepbévia Aoyo o dopveodpoc G18 emhéybnke va pnv

GLUUETEYEL TNV emilvon.

Mean=-0001m Std. Dey =0.012m Min. =-0.040m Max = 0071 m

008
a6

and

10:45-16 mp
10:50:28 np.
054:40 np.
T0:SE52 np
N 0378 np
10715 np
27 np
M5 np
IRESIE
112402 np
12614 np

n

G186
122015 10046:16 np - 17122015 11:2814 np

Ewova 5.2: Yroroura toapatnpncewv dopvpopov G18.

AxOUO O EUPAVIAG M TOPATAVE  SATIGTMOOT), ATOTEAEL TO LEGO TETPOUYOVIKO

opdipa (RMS) mov vmoAdyioe to Aoywopkd emeepyaciog yio kdbe Pdon tov

OKTVOV.
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Axolovbel o TTivakag 5.16 mov divel To HEGO TETPAY®VIKO COAALD Yo KOOE
Baon. X Pdon B5 (Gen _Fysiki) n tun tov RMS ywpic v ovupetoyn tov
dopvpopov G18 omv emidvon g eivar 0,008m, evd pe TN CLUUETOYN TOL

OLYKEKPLILEVOL dopLPOpOoL atny emilvon 1 Tun Tov RMS @Bdver to 0,01m.

Bdon RMS(m)
Bl Lamg-Esties 0,006
B2 Lamg-Fysiki 0,004
B3 Esties-Fysiki 0,005
B4 Gen-Esties 0,006
B5 Gen-Fysiki 0,008/0,010
B6 Gen-Lamg 0,003

[Tivaxog 5.16: Méco TeTpay®vikd cpiiio TV BACEDY TOV SIKTLOV.

5.5 Amoteréopata ovvopOmong pe Eva otabepod onueio.

Ymv evomta avt) Bo  yivel mapovciaon TV OMOTEAECUATOV NG
ouvopbwong pe éva otabepd onueio. Emiong Oa yiver ohykpion tov emAdcewv g
owvopboong Tev dektdv VYNANG evatodnciog (LEA 6T kot NEO 7P), pe tic tehixég

oLVopO®UEVES YE®OUTIKEC cuvTeTayuéveS Tov déktn Trimble 5800.

5.5.1 Tehkég Xovretaypéveg XovopOmong

2tov mivoka 5.17 divovtan ta facikd ototyeia g cuvopOoTG.

Jtolela Zuvopbwong

e
minedo 95% (20)
Eprmotoouvng
A priori akpiBela 1,64
BaOpol
EAeuBepiag 9,00

[Tivaxog 5.17 : Bacwad otoryeia tng cuvopbmong
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H a priori akpifeio dev givar toyaio Tiun (1.64), eivan n mpotevouevn U amd 1o

Moyiopkd eneéepyaciog (TBC), dote vo eivar emtoynuévn 1n OAOKANP®ON NG

drdkaciog tng cuvopBwonc.

TeAkég Zuvtetayuéveg oto WGS84 (LEA 6T & NEO 7P)

Inueio X (m) Y(m) Z(m) Ox(m) | Oy(m | Oz(m)
Lamg (otaBepd) | 4606902,298 2029974,995 3903427,339 - - -

Fysiki 4606694,955 2030123,780 3903585,544 0,003 | 0,002 | 0,002

Gen 4606719,073 2030217,187 3903529,898 0,003 | 0,002 | 0,002

Esties 4606976,169 2030090,740 3903328,293 0,003 | 0,002 | 0,002

[Tivaxkag 5.18: Tehkég ovvtetaypéves OTmg Tposkuya amd TV cuvopOmon
[ctaBepn kopven Lamg pe cvvtetaypéveg and [ayovvodkn (2015)]

5.5.2 Xvuykpiceig

Ot tég tov Ilivoka 5.18 ovykpivovtor HE TIC OVTIIOTOWYES TIUES TOV

CUVTETAYUEVOV TTOV TPOEKLYOV Otd TN cLVOPOOGN LETPNCEDV YEMOUITIKMOV OEKTMV

dumting ovyvotntog Trimble 5800 (IMTayovvddakng, 2015) kot YE®OUTIKOV SEKTOV

novng ovyvomrag Trimble 4600l1s (TInvidng, 2000).

TeAkég Mlewdarttikég Zuvtetayuéveg oto WGS84 (Trimble 5800)
Znueio X (m) Y(m) Z(m) Oop(m) | Ouo.(m)
Lamg(otaBepo) | 4606902,298 2029974,995 3903427,339 | 0,007 | 0,005
Fysiki 4606694,958 2030123,780 3903585,542 | 0,007 | 0,005
Gen 4606719,067 2030217,183 3903529,893 | 0,007 | 0,005
Esties 4606976,166 2030090,738 3903328,287 | 0,007 | 0,005

[Mivakag 5.19: Tehkég cvvtetaypéveg cuvopHOUEVOV LETPCEDV YEMIOITIKOD JEKTN
Trimble 5800 (. TToyovvddxng, 2015)
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Aadopeg Tedkwv Zuvtetaypuévwy (Trimble 5800 vs (LEA 6T &
NEO 7P)) oto WGS 84
Snueio AXTrimple_p xUblox AYTrimple_pyUblox A\ZTrimple_p7Ublox
Lamg(otaBepo) 0,000 0,000 0,000
Fysiki 0,003 0,000 -0,002
Gen -0,006 -0,004 -0,005
Esties -0,003 -0,002 -0,006

[Mivaxag 5.20: LOykpion yEOIAITIKOV GUVTETAYUEVOVY and uetpioelg U-blox kot
Trimble5800

ocuvopbopévav  ocuvvtetaypévov oto EIZA 87 e

Ytov Ilivaxa 5.21 mapovsialovton

Aopmadapiov amd IInviotng 2000.

0 OMOTEAECLOTOL

OPYIKES  GUVTETUYUEVEC

TV

TEMK®OV

ErZA 87 (LEA 6T & NEO 7P)
X(m) Y(m) H(m) Oxm) | Oym | OH(m)
Lamg 480537,217 4202800,617 208,100 - - -
Fysiki 480757,365 4203004,554 203,167 0,001 0,002 0,003
Gen 480832,893 4202923,79 216,015 0,001 0,001 0,003
Esties 480612,966 4202652,114 237,236 0,001 0,002 0,003

[Tivokag 5.21: Tehkég ovvtetayuéveg cuvopbwong oto EI'ZA 87 pe apykég
ocvvtetaypéves Aapmadapiov amd IInvintn 2000.

AxoiovBel o [Tivakag 5.22 pe T1c suvopBmpéves GuVTIETAYUEVES GTNV TPOROAY

tov ETZA 87, 0mwg avtég vmoloyiotnkay yio to Kowvé onueion Tov dikthov otnv

Autdopatikn Epyacio tov [Invid (2000).

ErzA 87 Trimble 4600ls
X(m) Y(m) h(m)
Lamp - - -
Fysiki 480757,357 4203004,469 241,681
Gen 480832,884 4202923,731 254,541
Esties 480612,95 4202652,059 275,741

[Mivaxag 5.22: Tehikég ovvietaypuéveg yewdortikov déktn Trimble 46001s (TInvidtg
2000).
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Alopopég TeAkwv Zuvtetayuévwy (Trimble
4600Is vs (LEA 6T & NEO 7P)) oto ElZA 87
AxTrimpIe_ AYTrimpIe_ AhTrimpIe_
Axublox AYUbon AhUbon
Lamg - - -
Fysiki -0,008 -0,085 -
Gen -0,009 -0,059 -
Esties -0,016 -0,055 -

[Tivakag 5.23: Zoykpion yeodoutik®v cvvietaypévov Invidm (2000) pe tig telkég
GUVTETOYUEVES TOV OEKTMV VYNANG gvalcOnciog

5.5.3 Yroroyiwopog Tomoypagikiic ABeparotnrog (SU) ywa to suvopdmpevo

0iKkTVO pg évav 6Ta0pd otadepo.

Ot tég ¢ tomoypaeikng afePoardotnrag (SU) vmoloyiothkay péEC® TOV

Loyiopkov eneEepyaciog Trimble Business Center katd to otadio e cuvopbmong.

Axolovfel 10 TLTOAOYIO TOL YPNGWOTOMONKE YL TOV VIOAOYICUO TNG
afefordtroc 1060 optloviioypapikd kot vyouetpikd (SU)  d6co kat tpiodidotata
(C. Radius).

SUEe=0,003m,
SUn=0,002m

SU,p=0,002m

SU,,. =+/SUZ +5U7

sU,,.. =SU,,

vyou.

C.Radius = /SU 2+SUZ +SUZ,
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YrioAoylopog afefatotntag (m)
Inueio | SUE | SUn | SUy SUopuz. SU vyop. C. Radius
Lamg - - - - -
Fysiki 0,003 | 0,002 | 0,002 0,004 0,002 0,004
Gen 0,003 | 0,002 | 0,002 0,004 0,002 0,004
Esties | 0,003 | 0,002 | 0,002 0,004 0,002 0,004

[Tivakag 5.24: Yrnoloyiopnog afefotdtnroc.

2Oppova pe TG AVGTPAAOVES TPOSLUYPAPES TOTOYPOUPIKMOV OIKTVMOV EAEYYOV
(Kepdrao 3) n apepardmra (SU) oprloviioypapikd mpémel vo eivor pikpotepn Tmv
15mm kot vyopetpikd pikpoOTEPN TOV 20MM GTOV HETPOAOYIKO EAEYXO GTATIKOV

EVIOTGLLOV.

[Mopatmpeitor amd 10 mivaka 5.24 06T TANPOVVIOL Ol GUYKEKPLUEVEG

TPOSYPAPES Y1 TO SIKTLO TO 0010 PETPNONKE pE Tovg dékTeC U-bloX.

5.5.4 Yrnoloyiopiog Kavovikov Yroloinwv

Endpevo Prpa eivar o vmoAoyiopdg twv oYeTIK®V TEMKOV (cuvopBopévav)
Kot apykov (un cvvopbopévav) dtavoopatov AX, AY, AZ yu kd0e Bdon kabmg Kot
mv dweopd avtov (Tivakag 5.25). Axdun yivetar VIOAOYIGUOG TOV KAVOVIKOV
vroAoinmv Yo eminedo eumotoovvig 95% yia kdbe cuvicT®OoN (KAVOVIKO VITOAOUTO

katd X,Y,Z) tov Bacewv (ITivaxog 5.26 ko 5.27) .

WGS 84 Tehwa (ZuvopBwuéva) WGS 84 Apxikd (Mn ZuvopOwpévay)

AXsyn- | AYsyn- AZsn -
BdO’I’] AX(m) AY(m) AZ(m) AX(m) AY(m) AZ( m) AXMH_ZYN AYMH_ZYN AZMH_ZYN

B1 | Lamg-Esties | 73,871 115,745 -99,046 73,869 115,744 -99,046 0,002 0,001 0,000
B2 | Lamg-Fysiki | -207,343 | 148,785 158,205 -207,343 148,787 158,205 0,000 -0,002 0,000
B3 | Esties-Fysiki | -281,214 33,040 257,251 -281,216 33,039 257,25 0,002 0,001 0,001
B4 | Gen-Esties | 257,096 | -126,447 -201,605 257,098 -126,447 | -201,604 | -0,002 0,000 -0,001
B5 Gen-Fysiki -24,118 -93,407 55,646 -24,116 -93,406 55,648 -0,002 -0,001 -0,002
B6 Gen-Lamg 183,225 | -242,192 -102,559 183,223 -242,192 | -102,559 0,002 0,000 0,000

[Tivakoag 5.25: TeEMK®V Kol 0py KOV GYETIKMOV GUVIETAYUEVAOV KO TNV GUYKPLOT)
peta&d Toug.
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AXrenika- AYrenika- Tum.
B(IXO'I'] AXApxn(A AYAP)(H(A Zd)(l}\ K.Y (X) K.Y. (Y)
B1 Lamg-Esties 0,002 0,001 0,002 1,00 0,50
B2 Lamg-Fysiki 0,000 -0,002 0,001 0,00 -2,00
B3 Esties-Fysiki 0,002 0,001 0,002 1,00 0,50
B4 Gen-Esties -0,002 0,000 0,001 -2,00 0,00
B5 Gen-Fysiki -0,002 -0,001 0,002 -1,00 -0,50
B6 Gen-Lamg 0,002 0,000 0,001 2,00 0,00

[Tivakag 5.26: Yrnoroyiopuog Kavovikadv Yroroinmv yia tig cuviotdoeg X,Y yio Tig

Baoelg Tov dikTLOV

Baon AZtenka-DZapxika | Tutt. Zdar. | K.Y (2)
Bl Lamg-Esties 0,000 0,002 0,00
B2 Lamg-Fysiki 0,000 0,001 0,00
B3 Esties-Fysiki 0,001 0,002 0,50
B4 Gen-Esties -0,001 0,001 -1,00
B5 Gen-Fysiki -0,002 0,002 -1,00
B6 Gen-Lamg 0,000 0,001 0,00

[Tivaxog 5.27: Yroloyiopog Kavovikav Ymoloinwv yio Tig GuvieT®oeg Z Y10 TG

Baoelg Tov dikTLOV

[Mapampovtag tov mivake 5.26, 10 KOvOViKO VROAOWTO O©E KATOLEG

TEPWTAOCELS elval peyaAdtepo Tov £ 1.96 mov eivon n peyiotn emrpenduevn T yo

eMimedo eumotoovvne 95%. Q01060 Ol amokAcelS avTég OempovvTol OplaKES Ko

Gpol o1 LETPNGELS OEV TTEPLEXOVV YOVIPOELDT CPAALLATAL.

Yvvopbopévev) tov mivaka 5.25.

AxolovBovv daypaupate Baciopéva otig dpopés (Xvvopbopévav — Mn
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Bl Lamp_Esties

o004 -

0003

oooz
B Bl Lamp_Esties

0,000 i
Al AN AlAY) AlAT)

Anpopéc

-0.001
-000z2
0,003

0,004

Ipaonpua 5.4: ZOykpion GYeTIKOV cLVTETAYUEVOV Zuvopbopuévav Mn
ovvopbouévav g Pdong B1 (Lamg_Esties) and tov mivaxa 5.25.

B2 Lamp_Fysiki
0,004 -
o003 7
o002

000l

0,000 7 T T | W EZ Lamp_Fysiki
ALAK) MIAT)
-0,001 +

4,002

Aopopés

0002 -

-0,004 -

Ipaenua 5.5: Zoykpion oyeTik®v cuvteTayuévov Zovoplopévov Mn
ovvopbopévav g Baong B2 (Lamg_Fysiki) ord tov wivaka 5.25



B3 Esties_Fysiki

] . B B
- - : — H 83 Esties_Fysiki

AiAK) AIAY) AlAT)

diagopig
=
=]
[wr]

0002 7
-0,003 -

0004 -

[pbonpa 5.6: ZHykpion oxeTikdV cuvieTtaypévav uvopbopévay kot Mn
ovvopbopuévav g Pdong B3 (Esties_Fysiki) aro tov mivaka 5.25

B4 Gen_Esties

o,o0ug o
0003 7
0,042 -+

0,001

0000 T T ] —i H B4 L:-El‘l_B'-.IES
l A ay] -

Lpopig

0,001
0,002 |
0,003 |

-0,004

[pbonpa 5.7: ZHykpion oxeTik®V cuvieTaypévav uvoplopévay kot Mn
ocvvopbopévav g Baong B4 (Gen_Esties) and tov mivaxa 5.25



B5 Gen_Fysiki
0,004
0,003 1
o,nor 4

4,001 7

CIJI:I-:I 0 n T — HBS G EI‘I_F‘,-E-il:i
-0,002 1

-0,003

Miapopég

o004 -

Ipaoenuoa 5.8: ZVykpion GYeTIKOV GLVTETAYUEVOV Zuvopbopévav Kot Mn
ocvvopbopévav g Baong BS (Gen_Fysiki) aro tov wivaka 5.25

B6 Gen_Lamp

004

0003 7

a,002 1

4,001 l

0000 T 7 7 i B B6 Gen_Lamp
A AK| ALY Moz

Mapopég

0,001
0,002 |

4,008 |

Ipdonua 5.9: Zoykpion GYeTIKOV CLVTETAYUEVOVY Zvvoplopévey Kot Mn
cuvopbBopévev g Bacng B6 (Gen_Lamg) and tov mivoka 5.25



5.5.5 EAlkeiyerg Xoaipoatog Mg Eva XtabBepo Inueio

Yy enilvon mov €yet yivel pe 1o Aoywospukd Trimble Business Center éyovv
ypnopomomOei o1 ehdylotec eEmTEPIKEG OEGUEVGELS LE TOV OPIOUO TOV Aoumadopiov
(Lamg) ¢ otabepd onueio tov dikTvov. ATO TV ovvopbwon vroloyilovtarl Ta

oToElN TOV aTOAVTOV EAAEIWYEDYV COAALOTOC.

Ot devbiveelg tov KupLOV aovev g EALeyNC elval ol d1evBiveell mov
aVTIOTOYYOVV GTO UEYIGTO KO EANYIOTO GPAApN BEong Tov onueiov, evd To peyeim
TOV KOPLOV NUAEOVOV glval ot TIHEG TOV PEYITTOV Kot EAAYLGTOV TLTIKOD GOAALOTOG.
To péyebog kot o mpocavatoAlopds Tov KOplwv a&dvev g EAAeYNS eEapTdvTOL
poévo amd ta ototyeio tov mivako HETAPANTOTNTOC — GULUUETOPANTOTNTOS OTMG
Qoivetor kol oTlg €EI0MOEIS TOL aKoAoVOOLY Kot dev aALGlel Timota €dv yivet

OmOLOONTOTE HETAOESN 1] GTPOPT TO®V 0EOHVMOV TOV GLGTIATOG GUVTETAYLEVMV.

tan(20) = % (5.1)
Ox — Oy

tan(2a) = fGXY _ (5.2)
Oy —Ox

O e&lomoetg 5.1 ko 5.2 dtvouv v kvupla d1ev¥BVVON (TPOGAVATOAIGUO) TV KOPLWV

Nuagovev g EAAeYNg GOAALOTOC.

1
Ot =5 (@2 + o))+ (0T oD +40, | (53)
2_l 2 2_\/2_2242 5.4
O-min_z (ox +oy)—(ox —0y)" +40oyy (5.4)
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Evo ot e€lomaoeig 5.3 ko 5.4 apopohv ToV VTOAOYIGUO TOV HEYAAOL Kot LKPOD

nuagova g EALENYNGC GOAALATOG .

O mopamdve eElodoelg OmmG mpoavaPEPOnKe 0E0TO0VY TO GTOXEID TOV
nivako petafintémrog — coppetafintomrag. Qot660 10 Aoylopikd emeepyaciog
¢ Trimble ( TBC) mapéyer poévo to tehkd otoyeio tov elkeiyemv amd v

ocuvopbwon.

Ytov Ilivaka 5.28 divovtar o mpocavatolopdg Kot 1o péyebog tov eAdocova Kot

KOplov Nua&ova g EALEWYNG.

, Kvpro ELdcomv .
Inpsto Huuiéoﬂ’ugg (m) Hma&ovag (M) AGotbuo (°)
Esties 0.002 0.002 149°
Fysiki 0.002 0.002 163°
Gen 0.002 0.002 153°

[Tivaxag 5.28: Ztoyeio amdAvt@V eEAAelYe®V GOAALATOG

O mpocavotolopds mov akolovbobv ot eddeiyelg eivor 1 yovia (o) tng
elomong 5.2, pe tov d&ova y va mpocavatoAleTar mpog Tov Poppd Kot BETIKN Qopd
mv oplotepootpon. Emiong mapatmpeitor 611 to péyebog tov KHplov kot Erdccova
nudéova tavtiCovrar (mivaxag 5.28), dpo ot elkeiyelc o@dluatog givar TEAKA

KOKAOL GOAALLOTOG,

>mv Ewéva 5.3 mov akoAovBel divovtotl ypaeikd ot Tapamdved KOKAOL GOAALOTOG.
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Ewova 5.3:: EMeiyelg Zoalpuotog og mpog 1o yvooto onueio Aouraddapto (Lamg)
(kKAipoko oyediov 1/3000 kon kAipoko edeiyewv (2/1))

Ov mopomdve eAAelYel; GEAALOTOS GULVOEOVTOL WE GCLYKEKPLUEVE  EMIMEO
eumotoovvng (Mmorodnquov, 2009). Xtov mivaka 5.29 divovior ot eAlelyelg
CQAOALOTOS Yol SICTNUO EUMIGTOGVUVNG 95%. Xpnoomolidviag TS TopoKATe
oX£6€1C LAOTOLEITOL VTTOAOYIGUOG TOL KUKAOL EUMIGTOGUVNG, OOV I 1 aKTive TOL
KOUKAOV EUMIGTOGHVNG OV TPOKVTTEL At TO YIVOUEVO TOV KOplov nuidEova (o) pe Ttov

ovvteheot K ( K=2.45) yw eninedo epmotoocivng 95%.

r=axK(3.5)
b
C=— (36
- (36)
K =q,+C+0,C*+q,C?, (3.7)

g, =1.960790, g, =0.004071, q, =0.114276, g, =0.371625
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Omov a,b o kbplog kat eEddocmv nuidéovag g EMelyYNG oOAAUATOC.

Kvpuog ELdcomv
Ynueio | Hmdéovog | HuaEovog C K r
(m) (m)
Esties 0,002 0,002 1 2,450762 | 0,0049
Fysiki 0,002 0,002 1 2,450762 | 0,0049
Gen 0,002 0,002 1 2,450762 | 0,0049

[Tivaxa 5.29: YRoAoyiopog KOKAOL eumiotocivng yio 95% ddotn o EPmeTosuvnG

5.6 Amoteléopato ovvopOmoNg O1KTVOV nE 6V0 6Tadepd onueia.

5.6.1 Tehkég Lovretaypéveg XovopOwongc.

H ocuvvopbwon avty yiveronr dote va damotodel eqv n eotepik] okpifela Tov

SkTHOL glvor cuuPatn LE TIC TPOSAYPOPES.

JToleia Tuvopbwong

Eninedo
Eumiotoolvng 95%
BaBuog EAeuBepiag 10
A priori akpipela 1,63

[Tivaxoag 5.30: Baowd otoryeia tng cuvopbwong, cuvtetaypéves otadepdv onpeiov
( Lamg ko Esties).
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WGS 84 (LEA 6T & NEO 7P)

Inueio X(m) Y(m) Z(m) Oy (m) | Oy(m) | Oz (m)
Lamg (otaBepd) 4606902,298 2029974,995 3903427,339 - - -

Fysiki 4606694,954 2030123,779 3903585,545 0.003 | 0.003 | 0.003

Gen 4606719,072 2030217,186 3903529,898 0.003 | 0.003 | 0.003
Esties (otaBepd) 4606976,168 2030090,740 3903328,292 - - -

[Mivaxag 5.31: Tehkég ovvtetayuéves amod v cuvopbwon (dékteg U-blox).

WGS 84 Trimble 5800
Inueio X Y Z O Oy you
Lamg 4606902,298 2029974,994 3903427,34 0,007 0,005
Fysiki 4606694,953 2030123,781 3903585,545 0,007 0,005
Gen 4606719,075 2030217,187 3903529,905 0,007 0,005
Esties 4606976,168 2030090,741 3903328,291 0,007 0,005

[Tivaxoag 5.32: Tehkég ouvtetayuéveg and v cuvopbwon (Iayovvdding,

2015)

WGS 84 (Trimble 5800 vs. (LEA 6T & NEO 7P))
Snpeio | AXTrimble pxUBIox | AyTrimble_pyUBlox | A7ZTrimble_p7UBlox
Lamg 0,000 -0,001 0,001
Fysiki -0,001 0,002 0,000
Gen 0,003 0,001 0,007
Esties 0,000 0,001 -0,001

>tov [Tivaka 5.34 divovrtar ot afefardmreg SU, oOuemva e TO TUTOAOYLO TNG
evomrog 5.5.3.

[Tivakag 5.33: Z0yKpion cuVIETAYUEVOV

103




YrioAoylopog Tomoypadikng apefatotntag (SU)

Inueio | SUg | SUN | SUup | SUopi | SU uyop. C. Radius
Lamg - - - - - -
Fysiki 0,003 | 0,003 | 0,003 | 0,004 0,003 0,005
Gen 0,003 | 0,003 | 0,003 | 0,004 0,003 0,005
Esties - - - - - -

[Tivokas 5.34: ABefardtreg SU

[Mopatnpavrtag tov mivaxo 5.34 BAEémovpe Ot o amoteAEGHOTO Elval €VTOG

TOV AVGTPoAOVOV Tpodtaypap®my, dnAadn 1 afefardmra (SU) opldvtioypapikd

elvan pikpotepn tov 15mMmm kot vyopeTpikd eivon pikpdtepn twv 20mm.

5.6.2 Yroloyiopiég Kavovik@v Yrohoitwv

Endpevo P eivor 0 vToAOyIoHOC TV GYETIKOV TEMKOV (cuvopBopévav) Kot

apywov (un ocvvopbouévav) cuvietaypévav yuo kabe fdon Kot Tov VTOAOYIGUO TV

KAVOVIKOV VTOAOIT®V.

WGS 84 TeAika (ZuvopBwong) WGS 84 Apywa (Mptv ZuvopBd)
, AXsyn.- AYsyn - AZsyn -
Bao AX AY iVA AX AY
M AXmu_syn | AYmu sy | AZmn_syn

Lamg-Esties | 73,870 115,745 | -99,047 | 73,869 | 115744 | -99,046 | 0,001 | 0,001 | -0,001
Lamg-Fysiki | -207,344 | 148,784 | 158,206 | -207,343 | 148,787 | 158,205 | -0,001 | -0,003 | 0,001
Esties-Fysiki -281,214 33,039 257,253 -281,216 33,039 257,250 0,002 0,000 0,003
Gen-Esties | 257,096 | -126,446 | -201,606 | 257,098 | -126,447 | -201,604 | -0,002 | 0,001 | -0,002
Gen-Fysiki | -24,118 93,407 55,647 | -24,116 | 93,406 | 55648 | -0,002 | -0,001 | -0,001
Gen-lamg | 183226 | -242,191 | -102,559 | 183,223 | -242,192 | -102,559 | 0,003 | 0,001 | 0,000

[Tivakag 5.35: TeAucéc Kot apykég GYETIKOV CUVTETAYUEVOV TV OEKTMV (LEA 6T &

NEO 7P) kat UTtOAOYLOMOC TwV SLadpopwv Toug.
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Tur.

Bdon AXveaxa-DXapxika | AYteaxa-BYapxika | ZHOA. K.Y (X) K.Y. (Y)
B1 Lamg-Esties 0,001 0,001 0,002 0,50 0,50
B2 Lamg-Fysiki -0,001 -0,003 0,001 -1,00 -3,00
B3 Esties-Fysiki 0,002 0,000 0,002 1,00 0,00
B4 Gen-Esties -0,002 0,001 0,001 -2,00 1,00
B5 Gen-Fysiki -0,002 -0,001 0,001 -2,00 -1,00
B6 Gen-Lamg 0,003 0,001 0,001 3,00 1,00

[Tivakag 5.36: YroAoyiopuog Kavovikav Ynoloinwv otig cuviotwoeg X,Y Yo Tig

Baceig Tov diktHov

Bdon AZrenika-BDZapxika | TuTt. oA, K.Y (2)
B1 Lamg-Esties -0,001 0,002 -0,50
B2 Lamg-Fysiki 0,001 0,001 1,00
B3 Esties-Fysiki 0,003 0,002 1,50
B4 Gen-Esties -0,002 0,001 -2,00
B5 Gen-Fysiki -0,001 0,001 -1,00
B6 Gen-Lamg 0,000 0,001 0,00

[Tivaxkag 5.37: Yroroyiopog Kavovikdv Ymoloinwv oTic cuvict®oes Z yia Tig BAcEls

TOV SKTVLOV.

[Mapampovtag tovg mivokeg 5.36 ko 5.37 dwmiotdveror OTL VIAPYOLV

LEULOVOUEVEG TEPITTAOGELG OTOV TO KOVOVIKO LITOAOUTO givar peyaAvtepo tov 1.96 10

omoio elvar M peylomn emrTpemdUeEVn T TOL KOVOVIKOD VTOAOImOL Yoo emimedo

eumotoovvng 95%. Zvykekppuéva otig Paoeig N'evikég 'Edpec - Aaumaddplo kot

Aoaumadaplo - dvowkn 1 andkAion elval peyaivtepn xotd 1.04 and 1o 6pto tov 1.96.

AVt delyvel 0TL To Op1o Yo AVTEG TIS PAcElS €xel vepekTuBel ®G TPog to PAPOC

7OV TOVG TéONKE GtV cVVOPOBMOT Kot Oyl OTL TEPLEXOVY YOVOPOELON COAALLOTAL.
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AxolovBovv dwaypaupote  Poaciopéva  otic dwpopés (Zvvopbopéveov — Mn

>vvopbopévav) Tov mivaka 5.35.

B1 Lamp_Esties

0,004
0003

0,002

§ 0,001 . .
& 0000 T— - . . mEl Lamp_Esties
3 el 2AK) ALY I

0002 1

0,003 +

0004 -

Ipaenua 5.10: ZOyKpion GYETIK®V GUVIETAYUEVOV XuvopOouévey kot Mn
ovvopbopévav g Baong B1 (Lamg_Esties) aro tov mivoka 5.35.

B2 Lamp_Fysiki
0,004 -
0,003 +

0,002

w 0,001
: P
‘éﬂ.ﬂﬂﬂ T — — — B B2 Lamp_Fysiki
5 n A[AT)

0,001 -

0,002 +

0,003 +

0,004 -

Ipaenuo 5.11: ZOyKpion oeTK®V GLVIETAYUEVOV ZuvopOouévey kot Mn
ovvopbopévav g Baong B2 (Lamg_Fysiki) and tov mivaka 5.35.
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B3 Esties_Fysiki

0,004

0,003 7T

o.002 -
0,000 . . — W33 Sctics Fysiki

AAH) ALY AlLT)

faopopis

-0,001
-00% 7
-0,003 -

0,004 -

Ipaenuo 5.12: ZOyKpion oYETIK®V GUVIETAYUEVOV ZuvopOouévey kot Mn
ovvopbopévav g Baong B3 (Esties_Fysiki) amo tov mivaka 5.35.

B4 Gen_Esties

0,004 —
0,003

.00z

o001 7

0.000 5 T . T — B B4 Gen_Esties
-0,001 _l - l

-0,001 =

0,003 -+

Apopig

0,004

Ipaenua 5.13: Zoykpion oxetik®dv cvvtetaypévav Zuvopbouévov kot Mn
ovvopbopévav g Baong B4 (Gen_Esties) and tov mivakoa 5.35.
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B5 Gen_Fysiki
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0,003 |
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0004 -

Ipaenua 5.14: ZOyKpion GYETIKOV GUVIETAYUEVOV XuvopOouévey kot Mn
ocvvopbopévov g Paong B5 (Gen_Fysiki) and tov mivaxa 5.35.

B6 Gen_Lamp

0003 1
o002 |
w0001
z P
= — : : . B B5Gen_Lamp
=]
& _ ALax|

A[aY) Alnz|

Ipaenua 5.15: oykpion oxetik®dv cvvtetaypévav Zuvopbouévov kot Mn
ocuvvopbopévav g faong B6 (Gen_Lamg) and tov mivaka 5.35
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5.6.3 Elleiyaig Zodipatos Mg Avo Xtabepa Xnueia

O mivaxog 5.38 divel Ta facikd ototyeio Tov eAlelyemv GQAALATOG Kat 1) EKOVa 5.4

Otvel T Ypapikn Lope1) TV EAAEIYEMV.

. Kvprog EAldoomv . o

Inpeio Hma&ovag (M) Hwmagovag (M) AGodbio (%)
Fysiki 0.004 0.004 19°
Gen 0.004 0.003 55°

[Mivakag 5.38: toyeio amdAvtwv eEAheiyewv o@Aipatog, yio. cuvopbwon pe dvo
ot0bepovc otabpove (Lamp ko Esties).

, f;'
\\\.;;
Lamp

Ewoéva 5.4: EXelyeig Todipatog [otabepd onueia Aapmaddapo (Lamg) ko
doutikég Eotieg (Esties)], khipaka oyediov 1/3000 kot kAipoako eAdeiyemv (1/2).
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O KOKAOg gumoTOcLYNG Yo ddotnpa 95% odivetar otov Ilivaxa 5.39 pe 1o TvmoAdY10

oL TEPLYPAPNKE GTNV EvOTNTO 5.5.5.

Kvprog Elaoowv
Ynueio | Hmaéovog | Hudéovag C K r
(m) (m)
Fysiki 0,004 0,004 1 2,450762 | 0,0098
Gen 0,004 0,003 0,75 2,184903 | 0,0087

[Tivaxa 5.39: YroAoyiopog KOKAOL EUMIGTOGUVNG Y10 TO G UELR TOV SIKTVOV.
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Kepahiaro 6: Xopnepdopata - [Ipotdoeig

6.1 Ewcayoyn

YKOmOG TG TapovooS SMAMUATIKNG epyociog eivar n a&loAdynon JdekTdv
GNSS moAd youniod K6GTOVG e PETPNOELS YEMIALTIKOD O1kTHOL pe TV uéBodo Tov
otatikoy evromicopov. H afloddynon oty emetedydn péow g oVYKPIONG TOV
OTOTEAECUATMOV TOV TPOEKLYAV OO TIG METPNOELS UE TOVG OEKTEC YOUNAOD KOGTOVG
(U-blox LEA 6T kot NEO 7P) pe ta amoteléopata yemdartikmv dektmv (Trimble
5800).

To diktvo awtd amoteleiton amd Técoepa PdOpa ta dmown €dpalovtar ota
Ktipla tov oxohdv g meployng IloAvteyvelovmoing Zoypdaeov. Ot dékteg mOL
YPNOLOTOWONKAY Y10 TNV DVAOTOMOEL TV Tapatnpioemy ntav ¢ gtaipiog U-blox

Kot ouykekpuéva ot dékteg Tomov LEA 6T xar NEO 7P.

Yg OTL aQopd TIC LETPOAOYIKES TPOdLAYpaPES Yo TV HEB0OO TOv GYETIKOD
oTaTIKOL  eviomopoy o opyoviopdg ISO  (International  Organization  for
Standardsation) odev mpoteivel Kamowov  €idovg mpodioypopic. Qotdoo  oe
aventuypéves yopeg [omwg HITA (Kaigpopvia), Avotpario ko Kiva (Xovyk Kovyk]
oTOV KAAO0 Tomoypapiag, £(ovv Beomicel SIKEG TOVG UETPOAOYIKES TPOSIALYPAPES V1o
mv ypnon g HeBOdoL OYETIKOD OTATIKOV EVTOMIGUOV. XTIV €PYOCI0 0T
epapuOGONKaY 01 TPOdIAYPAPES TNG AVGTPAAAG Yol T OTKTVA EAEYYOV LE LETPNCELS

GTOTIKOV EVTOTIGHLOD.

6.2. Xvihoyn ko Enelepyacio Aopv@opikav Agdopévov

Koatd cvAloyn kol v amobfikevon tov dedoUEVOV  TOPOTPNONG OEV NTAV
dvvatdv va dmiotmbel av 1o kdbe apyeio NTav alomoMGIHo KaTd TO GTAO TNG

eneEepyaociog.

Yvuykekpévo Kotd v Odpkelo petpiicemv g Pdong Aaumadapiov-
dormtikdv Eotiov evo oeénydnoav ov petpnoelg yopis «dmowo mwpdfinua, to
apyeio (Rinex) tov mapatnpioemv amd tov 6éktn tov dortntikov Eotidv frav

111



KOTOOTPEUUEVO Kot dgv NTav dvvotd vo ewcaybel oto Aoyioukd emelepyacio
(Trimble Business Center) . I'io v enilvon owtod Tov TpoPARHATOC, VAOTOONKOY

Eavd o1 LETPNOELG TNG GLYKEKPIUEVTG BAonc date va umopet va. yivel 1 enegepyasia.

Katé 10 otddio g eneepyasiog tov petpioewv oto Aoyicpukd Trimble
Business Center mapovoidotnke SVGKOAIL KOTE TNV EI00YOYN TOV TPOXLUK®OV
dedopévav amod Tig epnuepidec. Otav yvotav sloaymyn tov teMkav (Final Orbits) 1
ypryopowv tpoyxiowv (Rapid Orbits), m enilvon mov mpdekvmte 0O TO AOYICUIKO
enefepyooio pe T mopomave tpoyEg nrav arotvynuévo (Failed). H avtipetdmion
TOV TPOPANUATOS NTOV 1) ELGAY®YN TPOPAETOUEVOV EENUEPIOOV dOPVPOPIKTG TPOYLAG
(Broadcast Orbit).

6.3 AZ1oA0yNon ATOTEALECPATOV KOl ZUUTEPACRATA

Mo ™mv o&oAdynon tov SekT®V YOUNAOL KOGTOVS £YVaV UETPOAOYIKEG
JOKIHEG UNOEVIKNG PAONC, €MOVAANYT TOV LETPNGE®V UIAG BACNC HE EVOAAAYT TOV

JEKTAV, KOOMOG Kot 1 LETPNGN SIKTVOV EAEYYOV TECTAPMY KOPLPMDV.

INo kd0e po doxun Tapabétovral To GYETIKA GLUTEPAGLOTO

6.3.1 A&woroynon Mnoevikig Baong

Amo 10 melpapa g undevikng Paong dwomotdbnke Ot 01 dEKTES YOUNAOD
k6otoug (LEA 6T kot NEO 7P) dev €166 Y00V GUGTNUOTIKG GOAALATO, OTIG LETPTOELS
TOVC. ZVYKEKPEVA, Yo 12 ®peg KOOV TOpATNPCGEMY, Ol GLVIGTOGES TOV
dwavdopatog Paong Mrav AX=0,000m, AY=0.000m, AZ=0,000m, amd TG OmOiES
mpokvmTEL 6Tl S= (AX*+AYHAZ?)Y?=0,000m 10 omoio &ivar pkpdTEPN TOV 3MM

(cOHP®VA pE TIG TPOSUYPAPEG).

6.3.2 A&woroynon Metporoyikov Mepapatog Evairayng AekTav.

To melpapo ™ eVOALAYNG TOV OEKTMOV EQPAPUOCTNKE Yol TNV Pdom
To0v diktvov Aoumaddpro  DPoumrikég Eotieg (Lamg_Esties) pe tovg dékteg g

u-blox. Ot drpopég Yo Tig cuvicT®oeg KGbe Paong dev NTOV PEYOADTEPEG TOV 6MM.
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Yvykekpyéva, ot dwpopéc (oto WGS84) ntav AX=0,003m, AY=0.000m,
AZ=0,006m Kol To ovtiotoyo péco TeETpayovVikd oedipota RMS  ftav
RMSanax)=0,002m , RMSanav)=0,001m, RMSanz=0,004m. Apo e&dyetor t0
CLUUTEPOCUO. OTL 1 EXOVOANTTIKOTITO TOV UETPNCEDV TOV OEKTAOV QVTAOV £lval TOAD

KaAN, pe akpiela g Taéng TV Aymv YIAM0oTOV.

6.3.3 A&roroynon Anotedeopdtmv Enidvong ko ZovopOmong Awktvov.

H enelepyoasio tov petpnuévov Bacewmv kot 11 suvopdmon Tov dIKTHOL £yve
ue 10 Aoyiopkd enefepyaciag Trimble Business Center. H ovykpion tov
OTOTEAECUATOV £YIVE LE TO OVTIOTOLYM OMOTEAEGLOTO TOGO OO YEMOUITIKOVG OEKTES
dumAng ovyvotrag (Trimble 5800) 6c0 kot omd yem®OMTIKODS OEKTEG HOVNG
ovyvotrag (Trimble 4600Is).

>V ocuvopbwon pe Evav otabepd oTabd Tov dIKTLOV EMAEYONKE O GTAOUOG
0V Aapmadopiov pe Tic eAdylotes eEmTEPIKEG OECUEVONG LE EMIMESO EUTIGTOGVVNG
95%. ENUavTiKh TapdAnyn Tov Aoyiopkow givar | EMAenym g aposteriori axpiPeiog

KaOAdG Kot Tov TvaKa HETaPANTOTNTOG — GLUUETARANTOTNTOC.

Ov eldyoteg kot péywoteg (amdivteg) O@opés TV  cuvopbopévaov
AMOTEAEGUATOV, UETAED TOV YEMOOITIKOV deKT®V dmAng cuyvotnrag Trimble 5800
Kot 8eKTOV younAov koéotovg ¢ U-blox (LEA 6T kat NEO 7P) oto WGS 84 ftav

kot AX oo 3-6mm,, katd AY amd 0-4mm kot katd AZ amd 2-6mm.

Ov eldyoteg ko  péyloteg (omdALTEG) O10POPES TV  GLVOPOHOUEVODV
ATOTEAECUATOV, HETAED TOV YEOMIUTIKMOV deKTOV Lovig cuyvotntag Trimble 46001s
Kot SeKT@V Youmiov kéotovg g U-blox (LEA 6T xat NEO 7P) otmv mpofoin tov
EI'XA87 ftav katd AX amd 9-16mm,, katd Ay amd 5-8cm. Ot dtopopéc mov
TPOKLATOVV Eivol APKETA UEYAAEG TG TAENG TOV UEPIKDOV EKATOGTMV. To yeyovdg
avtd opeihetanr mBavOV GTo OTL 1| GUYKPIOT VLAOTOLEITOL GTO TTPOROAKO CVGTNUO
avagopds EI'ZA 87 mov eiodyst apketd cedApato petacynuaticpov. Emiong dev
VILAPYEL VWYOUETPIKY] CLYKPION O10TL TO LYOUETPO. TOV £YOLV LTOAOYIGTEL PE TOV
déxtn Trimble 4600Is eivar yeopetpikd (mov ovAPEPOVTOL GTO UETATOTIGUEVO
eMewyoedéc tov EI'ZA 87) evd ta avtictorya vyouetpo oto EI'ZA 87 pe toug

déxtec ¢ U-blox eivon opbopetpikd. kot dpo dev duvaTov vo. GLYKplBoHY OGOV
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dev etvarl yvoot M axping TG TS OmoXNG TOL YEWEWOVG N 0T CLYKEKPILEVN
TEPLOYN.

Oo0 agopd v afePardtnta (SU) tov petpnuévou diktvov pe v uéBodo tov
OYETIKOV OTOTIKOD EVIOMIGHOV, JOMoTOONKE OTL eivan evidg TV TpoPAenduevev
oplwv copeova pe Tig e&etaldpeveg mpodiaypagés. [a dAha ta onueia Tov duktHov N
afePardmra 0éong (SUop) kar m vyopetpwkn afePoardmta (SUuvyop) OmOC
VIOAOYIOTNKAY OO TIC TUMIKEG OMOKMOES TV GLVOPHOUEVOY  KAPTECIAVAOV

GUVTETAYUEVOV, Elval puKpOTEPES TV 15Mm kot 20mm avtictoyo.

2mv ovvopbwon pe 000 oTabepovg 6TaOUOVE TOV JIKTVOV EMAEYONKAV Ol
otafpol tov Aapmadopiov koar tov Pormrik®v Eotidv pe 1o diktvo va sivon
OOCINTOTE OPIOUEVO e eminedo eumiotoovvng 95%. Ov péyloteg kou eAAYIOTES
dpopés Twv cuvopbopévev amotelecudtov (oto WGS84) petad tov yemdattikmv
dektv dimng ovyvomrog Trimble 5800 pe tovg 6ékteg yauniov k66TOLE TG U-blOX
Kopaivovtal oto Alya YIAlooTd. Xuykekpipéva, kotd AX ard 0-3mm,, katd AY oo 1-

2mm kol kotd AZ amxd 0-7mm.

Ooco agopd v apepatdtnta (SU) tov diktvov, dtomotdbnke 0Tt eivar evtog
tov eEetalopevov mpodaypaedv o 6ha to onueio Tov dktvov 1 afefatdoTnTa
0éong (SUopiz) ko n vyopetpikn afefordmmra (SUpyop) elvar pikpotepeg tov 15mm

Kol 20mm avtictoyo.

6.4 IIpotaoceig

Ot Tpotéoelg Tov UropoHv va Stum®wOovy e GKOTO TV TEPALTEP® £EETOOT

TOV OEKTAOV YAUNAOD KOGTOVG GE EPYOGIEC LETPNOEDV TOTOYPAPIKOV OIKTO®V Elval:

e O dékrteg yaunrov koctovg ¢ etatpiog U-blox (LEA 6T & NEO 7P), givon
dékteg povng ovyvomtog (L1). Oa mpémer va yiver 1 dOKUN TOV OEKTAOV
avt®V o€ diktvo pe Pdoeig unkovg émg 15km, omov eivar to Bswpnrikd
HEYIGTO UNKOG BAGNC TOL HUITOPOVV VAL LETPNGOVV 01 OEKTEG LOVNG LY VOTNTOG,
YOPIG TNV E10AYMYY OTHLOCPUPIKMOY COUAUATOV Bemp®VTAG TO 1OVOCOUIPIKY

KOl TPOTOCOUIPIKA COUALLOTA KOWVA.
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Na yivovv petpnoelg oto 1610 diktvo ([ToAvteyvelovmoin — Zwypdpov) mov
vAOTOMONKOV 01 LETPNOELS TNG TAPOVCOS IIMAMUATIKNG EPYACING, LE KEPAIEG

™m¢ etarpiag UbloX kot Oyt pe yemdaTIKEG KEPAIES (YVMOTO KEVIPO GACTC)

Qot6c0, 0o mpémel va Tponyndei fabuovounocn tov Kepoidv avtdv BAoel Tov
npodlaypa®dv  Pabuovounong  yewdortikdv  kepaidv  (NOAA
http://www.ngs.noaa.gov/ANTCAL/) d10tt ot pun yemdortikég kepaieg eivan

EVAAMTEG OE OQAAUATO EKTOG TOV KEVIPOL @ACNG Kol G OVTA AOY®

TOALOVAKANCTG ONUATOC.
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A.1 Apyikég AmTOAVTEG LUVTETAYREVEG AIKTVOV

Apykég Zuvietaypéves Kopvoov oto

Apyicég Zovietaypévee Kopvoov 6to

WGS 84(LEA 6T & NEO 7P) EI'zA 87 (LEA 6T & NEO 7P)

X Y Z X Y Ho
Lamg | 4609602,544 | 2029974,263 | 3903427,800 | 480537,217 | 4202800,617 | 208,100
Fysiki | 4609395,201 | 2030123,050 | 3903586,005 | 480757,366 | 4203004554 | 203,167
Gen | 4609419,321 | 2030216,455 | 3903530,359 | 480832,892 | 4202923789 | 216,017
Esties | 4609676,413 | 2030090,007 | 3903328,754 | 480612,966 | 4202652115 | 237,234

[Tivaxag A.1 : Apykéc Zuvtetaypéves Kopvomv oto WGS 84 kot ETXA 87 pe
YVooTég ovvtetaypéves Aopmadapiov, and tov I'. [Invid.

A.2 Tyetikég TovteTaypévov AKTO0V.

WGS 84(LEA 6T & NEO 7P)

Bdon AX AY AZ o | o | Ou
Bl | Lamg_Esties | 73,869 115,744 -99,046 | 0,001 | 0,001 | 0,001
B2 | Lamg_Fysiki | -207,343 148,787 158,205 | 0,001 | 0,001 | 0,001
B3 | Esties_Fysiki | -281,216 33,039 257,251 | 0,002 | 0,001 | 0,001
B4 | Gen_ Esties | 257,098 -126,447 | -201,604 | 0,001 | 0,001 | 0,001
B5 | Gen_ Fysiki | -24,116 -93,406 55,648 | 0,001 | 0,001 | 0,001
B6 | Gen lamg | 183,223 -242,192 | -102,559 | 0,001 | 0,001 | 0,001

[MTivaxag A.2 : Zyetkég Xvvietaypéves Bacewv oto WGS 84, dékteg viomoinong
nopotnpnoswv (LEA 6T xat NEO 7P)

EI'XA 87 (LEA 6T & NEO 7P)
Bdon AX AY AZ Oxx | Oay Oz
Bl Lamg_Esties 75,749 -148,502 29,134 0,001 | 0,001 | 0,001
B2 Lamg_Fysiki 220,149 203,937 -4,933 0,001 | 0,001 | 0,001
B3 Esties_Fysiki 144,399 352,441 -34,071 0,002 | 0,001 | 0,001
B4 Gen_Esties -219,928 -271,676 21,223 0,001 | 0,001 | 0,001
B5 Gen_Fysiki -75,528 80,765 -12,845 0,001 | 0,001 | 0,001
B6 Gen_Lamg -295,675 -123,172 -7,917 0,001 | 0,001 | 0,001

[Tivaxog A.3: Zyxetikég Zovietayuéveg Bacewv oto ETXA 87, dékteg vAomoinong
napatnpnoewv (LEA 6T ka1t NEO 7P)

121



Awadopég Trimble vs (LEA 6T | Aladopég Trimble vs (LEA 6T
& NEO 7P)oto WGS 84 & NEO 7P) oto ElZA 87
Baon AXT-AXY | AYT-AYY | AZT-AZY | AXT-AXY | AYT-AYY | AhT-AhY
B1 Lamg_Esties | 0,001 0,003 -0,002 0,001 -0,002 0,006
B2 Lamg_Fysiki 0,000 0,000 0,000 0,001 0,000 0,013
B3 Esties_Fysiki | -0,001 0,001 0,003 0,001 0,003 0,021
B4 Gen_Esties -0,006 0,001 -0,016 0,004 -0,009 -0,033
B5 Gen_Fysiki -0,007 0,000 -0,009 0,005 -0,040 -0,005
B6 Gen_Lamg -0,001 -0,001 -0,007 0,000 -0,003 -0,013

[Mivakag A.4: Alpopéc oxeTIKOV GuvTETOypEVOY Tov dektmv Trimble 5800 & (LEA
6T ko NEO 7P).

Awadopeg Leica vs (LEA 6T & | Aladopeg Leica vs (LEA 6T &
NEO 7P)oto WGS 84 NEO 7P)oto ElZA 87
Baon AX-AXY | AYSAYY | AZS-AZY | AXS-AXY | AYS-AYY | ARS-ARY
B1 | Lamg_Esties | -0,003 0,000 -0,008 -0,002 -0,002 -0,004
B2 | Lamg_Fysiki | 0,014 0,002 0,001 -0,003 -0,008 0,023
B3 | Esties_Fysiki | 0,009 0,006 0,001 0,003 0,534 0,031
B4 Gen_Esties 0,009 0,007 0,005 0,003 -0,004 -0,003
B5 Gen_Fysiki 0,007 0,001 0,001 -0,003 -0,008 0,015
B6 Gen_lamg | -0,029 -0,013 -0,032 0,002 -0,006 -0,103

[Mivaxag A.5: Atapopéc oxetik®v cvvtetayuévov tov dektov Leica 1200+GNSS kot

(LEA 6T kot NEO 7P).
A.3 Kieiowo Bpoymv
WGS 84 (LEA 6T & NEO 7P) ErZA 87 (LEA 6T & NEO 7P)
KAelowo Bpoxwv (Loop) 3(AX) 3(AY) 3(AZ) 3(AX) 3(AY) 3(Ah)
Lamg_Fysiki_Gen_Lamg -0,004 0,001 -0,002 0,002 0,000 -0,005
Fysiki_Gen_Esties_Fysiki -0,002 -0,002 -0,001 -0,001 0,000 -0,003
Lamg_Fysiki_Gen_Esties Lamg | 0,002 0,002 -0,001 0,000 -0,002 0,001

[Mivaxag A.6: Kieiowo Bpoyyov oto WGS 84 kot ETZA 87, yia toug 6ékteg ublox
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A.4 Anoteréopota cuvopOmong pe £va 61a0gpo onueio

Xoykpion Aurhocuyvov dektiy Trimble 5800 vs (LEA 6T kex NEO 7P)

TeAkég Zuvtetayuéveg oto WGS84 (LEA 6T & NEO 7P)

Inuelo X Y VA Oy oy Ot
Lamg 4606902,544 2029974,263 3903427,800 - - -
Fysiki 4606695,201 2030123,048 3903586,006 0,003 | 0,002 | 0,002

Gen 4606719,319 2030216,455 3903530,359 0,003 | 0,002 | 0,002
Esties 4606976,415 2030090,008 3903328,754 0,003 | 0,002 | 0,002

[Tivaxag A.7: Telkég ovvietaypéveg Omms mposkuyay arnd TV cuvopHmaon Tov
hoyiopukov g Trimble oto WGS 84 pe apyikég cvvietaypéveg Aapmadapiov omd
[Inviot T'. (2015)

EFSA 87 (LEA 6T & NEO 7P)
X Y Ho oy oy Oh
Lamg 480537,217 | 4202800,617 | 208,100 | - - -
Fysiki 480758,365 | 4203004,554 | 203,167 | 0,001 | 0,002 | 0,003
Gen 480832,893 | 4202923,790 | 216,015 | 0,001 | 0,001 | 0,003
Esties 480612,966 | 4202652,114 | 237,236 | 0,001 | 0,002 | 0,003

[Tivakag A.8: TelMkég GLVTETAYUEVEG OTIMG TPOEKLYAY OO TNV GVVOPOMGT GTO

ETZA 87 pe apykéc ovvietaypéveg Aapmadapiov omd Inviot I'. (2000).

Yoykpion Movocuyvov dexktiy Trimble 4600Is vs (LEA 6T & NEO 7P)

Awadopeg Tehkwyv Zuvtetaypevwy (Trimble 4600Is
vs (LEA 6T & NEO 7P)) oto ElSA 87

AxTrimpIe_AXubon AyTrimpIe_AYUblox AhTrimpIe_AhUbon
Lamp - - -
Fysiki -0,008 -0,085 -
Gen -0,009 -0,059 -
Esties -0,016 -0,055 -

[Tivaxag A.9: Zuykpion cvvietaypévov and [Inviotn (2000) pe tig Telkég
CUVTETAYUEVEG TV deKTOV U-bloX



Ytov mivaka A.9 dev vmapyel ovyKplon yio to vyopetpa tov EI'ZA 87 16T ta

vyouetpo mov mapéyel o mivokoae B.10 eivar opbouetpikd (H), eved omd v

dumhopatikn epyacio tov IInvidt (2000) ta vyduetpa givar yeopetpikd (h). Eniong

dev  vmdpyel TANpoopia Yo MV amoyf] Tov Yemewovg (N) otnv meploy OoTe va

elval ouVATOV Vo LTOAOYIGTOVV TOL VYOUETPO GE KON Empdvela avapopds ( M.X.O

v 0pOOUETPIKA, EAAELYOEIDES OLVOLPOPAGS Y10 T YEMUETPIKA) Kol Vo GuYKPLOoHV.

A.5 Yrohoyiopog Kavovik@v Ymoroinmyv

WGS 84 TeAwkad (JuvopBwanc) WGS 84 Apyika (Mptv ZuvopB)

AX(x)- | AY(r)- | AZ(x)-

Bdon AX AY AZ AX AY AZ AX(a) | AY(a) | AZ(a)

B1 | Lamg_Esties 73,871 115,745 -99,046 73,869 115,744 -99,046 0,002 0,001 0,000
B2 | Lamg_Fysiki | -207,343 148,785 158,206 -207,343 148,787 158,205 0,000 | -0,002 0,001
B3 | Esties_Fysiki | -281,214 33,040 257,252 -281,216 33,039 257,251 0,002 0,001 0,001
B4 | Gen_Esties 257,096 -126,447 | -201,605 257,098 -126,447 -201,604 -0,002 | 0,000 -0,001
B5 | Gen_Fysiki -24,118 -93,407 55,647 -24,116 -93,406 55,648 -0,002 | -0,001 -0,001
B6 | Gen_Lamg 183,225 -242,192 | -102,559 183,223 -242,192 -102,559 0,002 0,000 0,000

[Tivakag A.10: TEMKOV Kot apyIKdV GYETIKOV GUVTETAYLEVOV KOl TNV GOYKPLoN
peta&h Toug, OTMS TPOEKLYAV e OPYIKEG GLVIETAYUEVES Y10 Aaumaddplo amd

[Imvid T°.(2000).
Tur.
Bdon AX(1)-AX(a) | AY(D)-AY(a) |  Zdo. KY(X) | KY.(Y)
B1 | Lamg_Esties 0,002 0,001 0,002 1,00 0,50
B2 | Lamg_Fysiki 0,000 -0,002 0,001 0,00 -2,00
B3 | Esties_Fysiki 0,002 0,001 0,002 1,00 0,50
B4 | Gen_Esties -0,002 0,000 0,001 -2,00 0,00
B5 Gen_Fysiki -0,002 -0,001 0,002 -1,00 -0,50
B6 Gen_Lamg 0,002 0,000 0,001 2,00 0,00

[Tivakag A.11: Yroroyiopdc Kavovikov Ymoroinwv yia tig cuvicotdces X, Y yua T1g
Bdoelg Tov d1KTVOV UE aPYIKEG CLVTETAYUEVES Yot TO Aapmadapto amd IInviot T
(2000)
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Bdaon AZ(t)-AZ(a) | Tum. ZdaA. K.Y (2)
Bl | Lamg_Esties 0,000 0,002 0,00
B2 | Lamg_Fysiki 0,001 0,001 1,00
B3 | Esties_Fysiki 0,001 0,002 0,50
B4 | Gen_Esties -0,001 0,001 -1,00
B5 | Gen_Fysiki -0,001 0,002 -0,50
B6 | Gen_Lamg 0,000 0,001 0,00

[Tivaxag A.12: Yroloyiopdg Kavovik®mv Ymoloinwy yia i GUVIGTOGES Z Y10, TIG
Baoceig Tov diktHov pe apykés cvvtetaypéves yio To Aapmaddpto amd I'. TInviot

A.6 XUyKpon emAvcemv BAoemc Kol TOL GVVOPOMOUEVOV OIKTVOV

WGS 84 Tehwa (XuvopBwong) WGS 84 Apywa (Mptv ZuvopBd)
Baon AX AY AX AY AZ
B1 | Lamg_Esties 73,871 115,745 -99,046 73,869 115,744 -99,046
B2 | Lamg Fysiki | -207,343 | 148,785 | 158,206 | -207,343 | 148,787 | 158,205
B3 Esties_Fysiki | -281,214 33,040 257,252 -281,216 33,039 257,251
B4 Gen_Esties 257,096 | -126,447 | -201,605 257,098 -126,447 | -201,604
B5 Gen_Fysiki -24,118 -93,407 55,647 -24,116 -93,406 55,648
B6 Gen_Lamg 183,225 | -242,192 | -102,559 183,223 -242,192 | -102,559

[Tivakog A.13: ZyeTikéC CLUVTETUYUEVES LETA Kot TPV TNV cuvOpBmon e apyikég
ocvvtetaypéveg Aapmadapiov and I'. IInviot (2000).

A.7 Anoteréopota cuvopOmong pe 6vo ctabepd onueia

WGS 84 (LEA 6T & NEO 7P)

Inueio X Y VA Ox Oy Oy
Lamg 4606902,544 2029974,263 3903427,800 - - -
Fysiki 4606695,201 2030123,046 3903586,005 0.003 | 0.003 | 0.003
Gen 4606719,319 2030216,452 3903530,359 0.003 | 0.003 | 0.003
Esties 4606976,413 2030090,007 3903328,754 - - -

[Tivaxog A.14:TeMkég KapTeGIOVES GUVTETUYUEVEG OTTMOC TPOEKLY OV OO TNV
ouvopbmaon, cuvietaypéveg otabepdv onueiov ( Lamp kot Esties) and IInvio T

(2000)
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