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Amayopevetar 1 avtiypoen, omodnkevon kot dwavour g mapodoos epyoaciog, €&
OAOKANPOL M TULOTOG GLTNG, Yo EUmopikd okomd. Emtpémetor povov n dwovoun yio
OKOTO [N KEPOOGKOMIKO, EKTOOEVTIKNG 1 EPELVNTIKNG PVONG, VIO TNV TPovHTAheST Vo
avaQEPETOL N TNy TPOEAELOTG Kot va, dlatnpeitol To mapdv unvopo. Epotmuoata wov
a@opovV Tn YpNom ¢ epyaciog yio KePOOGKOMKO okomd mPEmeEL va amevbivovral
OTOKAEIGTIKA TPOG TOV GLYYPOUPEQ.

Ot amdyelg Kot To GUUTEPAGLOTA TOV TEPIEXOVTOL GE OVTO TO £YYpapo eKPpdlovv Tov
oLYYPAPEN KoL OEV TPEMEL VO EPUNVEVDEL OTL AVTITPOSOTEVOVY TIG emionues BEGEIS TOV
EBvucov Metoofrov TloAvteyveiov.



EYXAPIZTIEZ

Evyopiotd Oeppd tov emiPrémovro kabnynt pov Aovidaun Nuwodiao yia v Ponbeta,
KOl TNV OUEPLOTN EUTIGTOGVVI] TTOV LoV £0E1EE GTN GLYYPOEY TG AUTA®UATIKNG EPYUCTag
pov. Emiong, evyopiotd tov Avocstdcoto AoLAGUN Yo TIg VIOJEIEES TNV COGTH dou,
kaBmg kol v Evayyelio Adumpov yia Tic GUUPOVAES Kot TPOTAGELS TAVM GTNV £PYACIa,
KaBdG 1 oAoKANpwoN ™G epyaciag dev Ba tav dvvatn yopig v Pondeta tovg. Térog,
TPEMEL VO ELVYOPLOTIGM® TOLG YOVEIG HOL YloL TNV GLUTOPACTACT] TOV HOL E£YOLV
TPOCPEPEL GE OLOL TOL YPOVIO, TOV GTOVIDV LLOV.



2rovg Toveig pov, Xpnoto ko Tepéla






I[TEPIAHYH

210%0¢ g mapovoos Awmhopatikig Epyaciag eival n avantuén evog Aoyiopiko
TEGI0V TOTOYPUPIKDOV PETPIGEMY amMOTOTMONG Lie TV ovopacia Little Surveyor™ yia
"¢Eumvec” ovokevég Kvntdv miepodvev (windows phone ovokevég), To omoio
wpoopileTon Yy ¥pNoM HE OAOKANPOUEVOLG YeE®OOITIKOVS oTtafuovs. IlapdAinia,
emdimén eivarl N SLPOPPMOOT £VOG KOAG SOUNUEVOL TPOYPOUUOTIGTIKOD TEPPAAAOVTOG
OTOTEAOVUEVOL OO TIC KOTAAANAEG KAACELS Kol douéG Tov Ba kabiotodv €OKOAN TNV
HEALOVTIKY| ovaBa0pon tov AoyIG Ko .

To xowd 610 omoio amevBHVETOL Yoo Ypriom TO Aoyokd givor kvpiwg Tomoypdepot
Mnyovikoi adAd kou punyoavikoi mopeugepmv edikotitov (IToAtikoi unyovikoi k.T.A.).

[Teptypaen SOLVATOTATOV AOYIGLIKOV:

e Enilvon peboddov molkdv cuvieTaypévov: dnAadn 0 VTOAOYIGUOS TV TPOPLOAIK®Y
CUVTETAYUEVOV KOl VTOAOYICUOG OVTIGTOLY®V TUMKAV GOOUALATOV TOV onueiov
AmOTOTOONG, AETTOUEPELOG.

e Enilvon omcBotopiog kot gumpocshotopiog HEGH YOVIOV KOl OTOGTAGE®MY Yo TOV
TPOGIOPIGUO TMV TPOPOAMKADV GUVIETAYUEVOV GTACEMV Kol ONUEI®V AETTOUEPELOG
avticToya.

e AmO000N OMOTEAEGUATOV UETPNOEMY, omnueimv, Kot oyediocn OovioTHT®V TOov
VILAPYOVY GTOV VIO UEAETT YE®YPAPIKO YDPO, Le VITOPaBpa SOPVPOPIKMOV EIKOVMV.

e AwuocHntiky demapn ypnotn (User Interface), oniadn o ypnotng avtilapupaverot
dpeco péom g mANpng oaomoinong twv duvatotHteov oBoévn AN TMG
YPNOOTOIEITOL 1 EPAPLOYY, EMTPEMOVIOG TNV OWOAN Ypfion ™S o€ vmoaifplo
neptPdAlov. Idwaitepn tpocoyn d6OnKe 6TV ALTOUATY SNUIOVPYIN TOV YPOULDY TOL
oLVOEOLV GLGYETILOMEVE, UETPNUEVE. ONUELD, KOTOPYDOVTOS TNV avAyKn Yo &va
aVToGYES0 VITaifpov 1N GAL®Y eMPPENDOV PEBOO®V TOV YPNOLUOTOOVLVTAL GLVIOMG
010 medio.

e AmoOnkevon oamoteEAECUATOV VTOAOYIGU®V ®¢ apyeio oyediov Dxf mov eivan
ouupato e Ta To YVOOTé AOYICUIKA oyediaong, Kot text apyelo cuvietaypévov Ku
GAAOV OTTOTELECUATOV TOTOYPOUPIKDV LETPTCEWV.

e Avvatomnto  HETOQOPT®OONG Kol omobnkevong tov  apyeiov  dedopévev  og
dadiktvokég vanpeoiec, dnwg OneDrive g Microsoft®.

H avantoén tov Aoywopikov €yve oe mepipdiiov .NET, ypnowonomOnke n yAdcca
npoypappotiopod C#, evd to mepipariov avamtvéng rov to Microsoft Visual Studio
(express 2012) yw. Windows Phone. H ektéleon Olwv tov evepyeldv Paciotnke oe
KOOKA TOV YPAPTNKE EEOAOKANPOL OO TNV apYN].

AéEerg Khewdd :

"E&unvo" TnAépwvo, Toroypapia, Atotdnwon, Amo to [1edio otnv Olokinipwon,
OloxAnpopévos IN'ewdantikdg Ztabuoc, uvtetaylevec.






ABSTRACT

The objective of this thesis is the development of a topographic application named
Little Surveyor™ for conducting surveying measurements with the use of smart mobile
devices (windows phone), intended for use with total stations. Particular attention was
given to following best practices regarding program structuring; taking full use of the
Object Oriented capabilities of the target language (C#) as well as implementing design
patterns where applicable. This guaranteed an easier and shorter development cycle, as
well as a greater potential for future updates and additions to the finished product.

The target audience for this software consists mainly of surveying engineers, but could
also include engineers of other disciplines as well (civil etc...)

The capabilities of the application are the following:

« Method of polar coordinates, i.e. the calculation of projective coordinates and
corresponding standard errors of surveying points.

* Solving resection and intersection through angles and distances to determine the
projective coordinates of station points and detail points respectively.

« Mapping of measurement results, points, and design of entities that are present in the
studied geographical space, on a backdrop of properly positioned satellite images.

« Intuitive user interface (Ul), the user perceives immediately through the windows
phone touch-screen capabilities how the application is used, allowing the smooth use of
the application in an outdoors environment. Particular attention was given to the creation
of lines connecting relevant measured points, removing the need for a sketch pad or other
error prone methods usually employed on site.

» Exporting final result of calculations in Drawing Exchange Format (DXF) which is
compatible with the most popular design software or a simple text file of point details
such as coordinates and topographic measurements.

 Capable of downloading and storing created data files on online services such as
Microsoft® OneDrive.

All work was done with the integrated development environment of Visual Studio
(express 2012), using the .NET framework in C#. The entire body of the final code is
original work.

Key words:

Smartphone, Topography, Field to Finish, Windows Phone, Total Station, Coordinates.
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KEPAAAIO 1
EIXATQI'H

1.1 YvAroyn kot eneéepyacio 'emoaitikddv MeTpNoe®mv LE OMOKANP®OUEVO
vEOMOULTIKO oTadud

H ovveyneg texyvoloywkny eEEMEN éxel emnpedocel CLUVOMKA TO emAyyeApo TOV
Tomoypdeov Mnyavikov, emnpedloviog Evav cuyKekpluévo Touéa, Kot aAldlovtag tov
TPOTO OMOKTNONG KOl UETEMEITO EMEEEPYACING TOV TPOTOYEVAOV dedopévmv. O topéag
avtog €ivor N ovAloyn Tov TomoypagikdVv JOed0UEVOV Kol OmOTEAEL TO KLPIMG
ApoOPAqua mov ovoAvetol otV TapPovoo JdmAmpatiky epyocic. H ovAloyn tov
dedopévov givar cuvnbog pia gpyacio mov mapofrénetal, ®otdco eivar Evag amd Tovg
TOUEIG OTOV UEYAAN OMOTEAECUATIKOTNTA Kot okpifel umopovv va emtevyfoldv e
TOWKIAQ OQEAT.

O KAaoIKOG TPOTOG SIEVEPYELNG LLOG TOTOYPOUPIKNG EPYOCING GE U0 TEPLOYN MEAETNG,
nepthopPavel cuyKeKPUEVES epyaciec mediov, aVTEG €KTEAOVVTOL GE GEPA Yo TNV
amoTOTOON TNG £KTOONG Ko Elvat ot €ENG:

Avayvdpion g TEPLoYNg
2Hvtaén Tov 0vTocyESI0L TEdIOV
"Evtaén g amotdnmong
Eykatdotaom — pétpnon diktvov
Métpron onpeiov Aentopépeiog

Amo ta mpoavoeepBivia Ppato  onpavtikés aAAayEC €OVV  CLVTEAECTEL, &
ONUOVTIKOTEPO TO ALTOGYESO vraiBpov (Kpoki), mTov amotehoVGE GTO TOPEABOV, TOV
HOVO TPOTO GVVOEGNG TMOV TOTOYPOUPIKAOV UETPICEMV TOV TESIOL HE TNV OTOLTOVUEVT
petémeito. enefepyasio oto ypageio. To avtooyédio mediov  (okapipnuo M Kpoki)
amotelel Eva TPOYEPO GYEOAYPALLLLO, TO OTTOI0 CUVTAGGETAL Yiol OAT TNV TEPLOYN AUECHOG
petd v avayvopion. Me eledBepo yépt, yopig KAMpoka Kol QEPEL OTOGINTOTE KATA
TPOGEYYIOT TPOCAVATOACUO, ONAadn Poppd. Xe avtd ametkoviCovtal OAa to. oTotyein
TOV Y®POL 1oV Ba amoTVTWOOVV, GE COGTH GYETIKY| BEo.

Endvo g avtd onuewmvovral:
o Ot 6écoe1g TV onueiov THKVOGNG TOL HIKTHOVL (T.). TOAVYWOVOUETPIKAE onueia).
o Me cvveyn apibunon ta onueio AenTopuépELRG TOL 0PILOVV TA AUPUKTNPLOTIKA

onueln TNG £KTOGNG TOL ATOTVTTAOVETAL.
o Yyola yw T0 KaOe avrikeipevo mov mepAapPavet.
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Ewéva 1.1: Avtooyédio vroifpov (kpoki).

To moapadociakd avtooyédio vraibpov, kpoki (wova 1.1) dedopuévov OTL amartovvTaL
TAEOV TO AEMTOUEPEIS AVATOPACTAGELS TOV TEPLOYDV UEAETNG, KOL GE GLVOVAGUO LE TA
AVGTNPOTEPO YPOVOSIAYPAUUATO TOV TAPUIOTEWV GYedi®V, 6€ £va onUavTikd Babud dev
ypnowonoteitor mwhvrote. Ot péBodol GLAAOYNG TOV TOMOYPUPIKAOV UETPNCEDV E£YOVV
BeAtiwbel mdpa TOAD Kot TNV B€0m TOLG £X0VV avaAdPeL Ta Aeyoueva yEpLoTPLO TEGIOV,
(data collectors) (ewcova 1.2), pe ta eVoOUATOUEVO AOYIGHIKA TTEdI0V, TOTOYPAUPIaG.

[MAéov 10 Acttovpyikd mepifdirov TtV  yepompiov  mediov, mapéyovv o
mleovektuato tov oweiov  “PC” interface, 006vn aogng, 0étoviag pio vymAng
avdAivong, opaty] 6to ¢ tov NAoV VGA 006vn, mov ameikovilel Ypopikd Kot YApTeS e
mevtakaboapn Aemtopépeia KoOmg Kot Eva aptiuntikd TANKTPOAGY10.

Ewodva 1.2: Xepiomipio [ediov pe eykateotnuévo Aoyiopixod Iediov.
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Tnv televtaio 10etion Opwe, 0 ToOAAamAaGIOOUOG TV "EEumvev'' TmAépovev (Smart
phones) 6to gupHTtepPo KOO, Le BLVOTOTNTEG OVTAEIEG EVOC VITOLOYIOTH KOl UEYOADTEPES
evog yelprotpiov mediov, €xel avoi&el véeg gukaipiec yio T GLAAOYN Kol eneEepyacio
YOPIKDOV SEGOUEVOV LE CYETIKA YOUNAO KOGTOG, £V GLYKPIGEL UE Eva YEPLOTNPLO TTEDIOV,
MOV O€ MOAAEC TEPMTAOGCELS Eemepviel TV TN TOL GLUPATIKOV OAOKANP®UEVOL
yemootikod otabpov. Ta "EEvmva" Alpmva dabétovy TALoV 1oYVPOVG emelepyaoTEg
(Oumopnvovg,  TETPATOPNVOVG  K.0.), UEYOADTEPT UVAUN Kol  HEYOADTEPEC KoL
evkpvéotepeg 00oveg kabiotmvtog €tol TV dvvaTdTNTO TNG YPMNOUOTOiNoNG Wiag
TETOLOC GVOKELNG G YPNOULO KOl VYKo TOTOYPaPIKO epyalelo.

H ypfion g teyvikng, omd to medio oty ohokAnpwon (field to finish), onAadn tng
OAOKANPMONG TOV SOOIKACLOV GLALOYNG, ENEEEPYACIAG YEMOUNTIKMOV UETPNOE®Y, KOl
oXeO10GHOD OVIOTHTAOV, OLEAVEL TNV Tapapov 6To Tedlo Katd &va HKPO TOGOGTO
(ewdva 1.3). Avt n avénon oesihetor oV amaitnon yw 6OCTO GYESWCUO NG
ATOTVTMONG, TPOGOIOPICUO CYNUATOV, TPOGHNKNG TEPLYPUPDV GE GLUYKEKPLUEVO CNUETL
K.T.A. H adénon dpwg tov ypoévov oto medio, peunvel Katd €va peydAo mocoostd tov
xpOvo mov ypetdloviat ot epyacies ypagpeiov 6nwg CAD k.4.

HOURS TO COMPLETE SURVEY

70 T r——
] @ CAD WORK
80+ . FIELD WORK
50 4 O TOTAL WORK
40+
HOURS |
30
20 | TOTAL WORK
104 FIELD WORK

CAD WORK
WITHOUT F2F

WITH F2F

Ewova 1.3: Zoykpion Epyatompdv OlokApwong perémg,
Iny7 : Field to Finish and the New Survey Tools in AutoCAD® Civil 3D® 2013, Shawn Herring, Jason
Jenkins.
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[Mopoakdte mopoatiBevior EMYPOUUATIKA TO TAEOVEKTNUOTO TMOV AOYIGHIK®OV TESIWV
EVAVTL TOV 0VTOCYEII®VY LITOOPOUL:

ITicovektnuoto Aoyiemk®v Iediov

Ye mpaypatikd xpovo emPAémovpe v e&EMEN TG amOTHNOONG, TNV EMAPKELD
NG GLAAOYNG TV oNUEi®V AETTOUEPELNG.

Enilvon 1omoypa@ik®v VTOAOYIGUOV OTOTUTMONG KOl SLUVOTOTNTO TOVTOYPOVNG
YOpacng onueiwv.

YpdApoto kot Topoareiyelg pmopovv vo ovakaivedodv vopic Kot vo eheyyfodv
npwv eOyovpe and 1o medio.

Ynapyet n dvvatdtto amoctoAng TV dedopévav pag (apyeio petpnoswv, dxf
apyeio KAT.), 6T0 Ypopeio amd TV mEPLOYN EKTEAEGNC TOV EPYACIDOV OTOTVTTOGCNG,
e€aAelpOVTAG TIC LOKPIVES OMOGTAGELS YPOPEIOV-TTEPLOYNG LEAETG.

O emmdéov ypoévog mov amarteitor o100 7medio ywo vo mpocHicovpe TOvG
KATAAANAOVG K®OWKOVG onueiwv gival PiKpOg, o€ GOYKPIoT e TNV TOGHTNTO TNG
gpyaciag mov Oa yperdlovior 610 ypagelo TO OVEMEEEPYAOTO TOMOYPAUPIKE
dedopéva (raw survey data).

Ev xatox)eior n avtopatorompévn cuAioyn dedouévev Bedtidvel Ty amddoon,
v gveMéia, Kot T por TS epyaciog.

Mewvektiuato Aoyisiik®v Iediov

H pwpn 006vn ¢ ovokevng omv omoio cuvibme ypnNoYLOTolovvIoL To
Aoylopukd mediov, avédvovtag TV OLGKOAMO GTNV JLAKPIoT] KOLUTIOV K.O. Kot
dALoV ototyeimv g dETaPNS TOV AOYIGHKOD.

H amaitmon moAd KaAng yvoong oty xpnion tov Aoyiopkold mediov, yoo v
amo@LYT ThovoH AABOLG EVTOANG KATA TNV Yp1 oM TOL.

Mecwvektinoto Avtocy£orwov Ilediov

AVGKOA  TOWTOYPOVOL  YEIPIGUOD  OAOKANPOUEVOL V.G KOL  EVINUEPMOOTNG
aVTOCYEO10V VTTAOPOVL.

Y mepintwon AdBovg 1 avaxpifelag Tov avtosyEdov Ba avayKaostel 0 LEAETNTNG
VO EMGTPEYEL GTNV TEPLOYT TNG ATOTVTOGCTNC.

[Tpéner va Eeympilovv o1 S1opopeTIKEG OVTOTNTEG TOL TYeddlovTal (PAETE elkdOVa
1.1), va dwmpeitoar kKaboapd, Kol Vo TPOCTOTELETOL OO TIG TEPPOAAOVTIKES
ovvOnkeg (Bpoym, aépag).

OMlot ot tomoypagikoi vmoAoyGHol (VTOAOYIGUOS cuLVTETAYUEVOV  onUeEiV
Aentopépelag, emilvorn 00e00EMV) TPEMEL VO, TPOYUATOTONO0VV UETEMELTO GTO
ypapeio, avEdvovtag v mbavotnta avlpodmivov AdBovg g mBavig avaykng
EMGTPOPNG OTNV TEPLOYN UEAETNG KOL TNV GLVOAIKY] adENOT KOGTOVG KOt YPOVOL
epyociog.
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1.2 Aopn

2V mapodoa epyacio TEPLYPAPOVTOL KOl OVOAVOVTOL Ol ETUEPOVS EVOTNTES YL THV
avamtuén Tov Aoylopukov mediov. EEnyodvran Eeympiotd 1 kGOe TapaUeETPOS YEMONIGIOG
o€ KeQAAOLQ, KOl OVOAVETAL O TPOTOG e TOV Omoio emttevyOnke N petdfoocn mpog tnv
avamTuEn Tov AOYIGHIKOV. XTO TEAOG OVOQEPETOL 1) EQPOPUOYN TOV AOYICUIKOD Yo
TPOYUATIKE TOTOYPaPIKE dedopéva.

YuyKekpéEvVae 6To 2° KeQAato eENyeital N TOTOYPUPIKT TPOGEYYIGT TOV TPOPANLATOG,
070 3° KEQAALO YIVETOL AVAPOPE GTNV TPOYPUUUATIOTIKY] TPOGEYYIOT) TOV TPOPANUATOC
Kot avoAdovior ot pEBodot Kot ot TPOTOL He TOLg omoiovg emitevynke avtd. Xto 4°
KEPAAOLO TTEPLYPAPETUL | EPOPLOYT TOL AOYICUIKOD GE TOTOYPUPIKA OEGOUEVO, EVD GTO
9% KePAAOLO OvOoPEPOVTOL TOPOUOL AOYIGHIKA Tediov mov Olatifevtor 610 gUmdplo.
Téhog 610 6° KEPAAMO OVOPEPOVTAL TO GLUUTEPACLATO TNG TAPOVGOS EpYaciag Kabdg
KOl TPOTAGELS Y10, TTEPULTEP® SLEPEVVT|ON).

1.3 Xxondc tnc Aumhouatikne Epyacioc

YKxomdg NG AUTAOUOTIKNG epyaciog elval 1 HEAETN, KOTOYPOPT), KUl OPYAVMOOT TOV
TOPOUETPOV OV  GLVOETOLV TO TPOPANUE. TG OWOIKAGIOG TMV  TOTOYPUPIKAOV
OTOTUTMCEMY, KOL 1  OWHOPP®OON  €VOC  KOAG SOUNUEVOL  TTPOYPOULOATIGTIKOD
nepPaAlovtog amoteloVevoy amd TS KatdAAnies kKAGoeS kol dopég mov Ba kabioTodv
eOKOAN TNV peAAOVTIKN ovoBdOuion Ttov AOYIoUIKOD, £T61 (OGTE GTN CLVEXEW VO
emtevytel 0 oTOX0C TG AwAmpatikng epyoaciog o omoiog eivar, mn ovémruén piog
epoapuoyng v "gévmva” mAEPmvVA TOv O1ELKOAVVEL TNV GLAAOYN, Kol dpeon
emeepyacio TOV  YEMOOITIKOV UETPNCE®V Kol HETAOEdOUEVOV GTO  medio, amd
OAOKANPOUEVOLS YemdoTIKOVG otaduovg (total stations).

To teMkd amotéAespa gival Eva AOYIGUIKO HECH TOV OTTO{0V:

e Ymohoyilovioaw kot omofnkevovior ot TPOPOAIKEG CUVIETAYUEVES T®V ONUEl®V
AmOTOHTOONG KO TO, OVTIGTOL 0L TUTIKG TOVG COAALATA.

e AmewoviCovtor oce  mpaypatikd ypdévo To.  onueic  amOTHTOONC/YVOCTOV
CUVTETAYLLEVOV KOt GYEIALOVTOL O1 OVTOTNTES TTOL VILAPYOVY GTO TEdio, e LIORadpo
T1G S0PLEOPIKES E1KOVEC TV Bing Maps.

o Emetar omcBotopio ko gumpochotopio HECH YOVIOV KOl ATOCTAGE®V Y10, TOV
TPOGOOPIGHO TV TPOPOMKADOV GUVIETAYUEVOV CNUEIOV OTAGEMV Kol AETTOUEPELNG
avticTotya.

o  AmoOnkeHoviaVMEeTOQOPTOVOVIOL TO OTMOTEAEGLOTO TOV VTOAOYIGUMV ©G OYEOLL
Dxf kot Text apyeia.
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KE®AAAIO 2
TOIIOTI'PA®IKH ANAAYXH

210 kePAAa10 avTtd TapovstdleTon 1 LEH0OOG GLAAOYNG TWV TOTOYPUPIKMOV OEOOUEVOV
amd TNV EQOPUOYN, Ol TOTMOYPOPIKES €VVOLEG, KOlU OVOADOVIOL TO TOTOYPOPUKE.
TPOPANUOTO TTOV EKTEAOVVIOL OO TO AOYICUIKO. ZUYKEKPIUEVQ, OVOALOVTOL OAO TO.
TPOPANUOTA TOTOYPOQPIOG KOU OVAOTEPNG YEMONIGIOG 7oL &ival ovoykoio Yoo TV
avamTuEn Tov AOYICUIKOD, KOOMC Kol OA®V TOV TOPOUETP®V TOL VIEICEPYOVTOL,
CUUUETEYOVV GTO TPOAVAPEPHEVTA TPOPAN LT

2.1 M£00doc Xviroyig kat Opydvoong Pneok@v Agdopévev

Edv emBopodpe v amddoon e€vOc oynuUatog mov Lrdpyxel 610 medio Omwg evOg
TEPLYPAUUOTOC KTIPIOL, M oA Katoypagn LOVO TV KOPLOAOV deV apKel Yoo TNV TANPN
KOl AEMTOUEPESTATN OQMOTUIMON. Ymapyer 1 mbavotmra dnuovpyiag AdOovg, kot
OVYYLONG OTIG LETEMELTO, EPYOGIES YPAPEIOL Y10 TO TOLEG KOPLPEG EVIVOVTOL LE TTOLEG, TLOL
elvar M avéovoa cepd tovg K.4., Yo avtdv Tov AOYo mpémel va mponyndel wdmolo
KOTNYOPLOTOINGT KOl 0PYAVMGT TV OEGOUEVMV, GLUGYETION TV UETPNUEVOV ONUEI®V,
TPV TNV OTOONKEVGT TOLS KOl TNV TEAKN Tapaywyn, eEaywyn evog oxediov 1| apyeiov.

o avtdév Tov AOYO YPNGULOTOOVUE TNV OLOVUGUOTIKE OOUN XOPIK®OV ded0UEVOV,
(vector) (ewodva 2.1) yioo v ymoewokn popen apyeiov oxediov DXF, Ta dtoavoopotikd
O€dOUEVHL EMTPETOVY TV OVATTOPAGTOOT) TG TPOYUATIKOTNTAG TOV YEWYPOAPLIKOD YDPOL
pe onueia, ypappés, ToAdymva 1] GLVOLAGHOVS TV ToPATave. T Tapdadetypa n 6xOn
€vOG moTapov avamaptoTdvetot omd pio ypappn, £va omitt and Eva moAdymvo, K.J..

+q R+ PointID X Y

Points Q 327 456
+7 R 763 195

+s S 227 158

Line Begin End Left Right
ID node node pol o?
11 1 4 P_¥ ;\LY
12 4 2 A
52 2 3 B A
efc ..
Polygon
myg Lines

1
Polygons A 1112525354

B 52,5319, 15,1413

Ewéva 2.1: Avovvopotikd Sedopéva, IInyn: http://www.geo.hunter.cuny.edu.
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[lepimtooers:

e Xnueio: Ta onueion opilovioan amd TIC X,y ovvietaypéveg (my. oTOAOLC,
VYOUETPIKA onpeio K.T.A.)

o ['pauun: Ot ypouuéc opiCovtatl amd chHvVorn oNUEI®V TOV GLVOEOVTOL LETOED TOVG
ue evBvypappo tufpoto (Y. aKToypouur, TAVPd 0600 K.T.A.)

e [loAvywvo: Ta moAlvywva opiloviot amd KAEIGTEG YPOUUEG TTOVL T TEPIPAALOVY
(m.y. xtipro, K.T.1.)

e Mia KAEIOTN UEHOVOUEVN OVTOTNTO, TEPLYPAPETAL OO O KAEIGTH YPOUUT, TO
omoio tvat S1opopeTiKo (#) 0md T0 TOAVYWVO.

Emeidn éva onpeio pmopel va €xel dvo M kot meplocoTepes W10 TES (MY onpeio
TEPLYPAPLOTOS KTIpiov, Kol Tantdypova TUpo apyne eEmteptkod Totyiov), M Kot pio
ypopp pmopel va €xel 600 N Kot TEPIGGOTEPEG WOOTNTEG K.G., EICAYETAL 1] £VVOL0L TOV
aveEaptntov yaptoypoeikov emmédmv, (data layers) (swovo 2.2) avdloya pe tnv
TOMOAOYIKY| TOVG O1A0TAGT, TOV AVVOLV TO TPOPAN A OVTO.

vegetation

contours

land use

!\.\ .::::rf drainage

‘ i = shoreline

>
&

>i

reference map

Ewoéva 2.2: Xaproypagikd Enineda, IInyn: http://www.fao.org.

Apa kataAnEape oty eENg amin néB0d0 GLALOYNG SEQOUEVMV Y10 TV EQAPLOYT LOG,
™G €VeOoNG TV oNUEi®V amoTOTmong pe pio evbeia ypapun, orote ivol avoykaio, Kot
mg Bedpnong o6t kdbe evbeion mov evover dvo onueio eivar Tov 1010V  €ldoVG
YOPTOYPOPIKOV EMITEOOV, HE TO onueia apyng Kot téAovg (mepippoln, 0d06¢ k.a.). Me
avt T HEB0OO EmMTLYYAVETOL TANPESTEPY AMOS0CN €VOG GYNUATOG OV LIAPYEL GTO
nedio (Ktipiov, 0800, mepippaéng, maptépt, K.4.).

SVYKEKPYEVO PE TO TATNUO EVOG TANKTIPOL OTNV EQOAPUOYY), TPV EEKIVIICOVUE TNV
HETPNOM €VOC ONUEIOV, EVEPYOTIOLELTAL 1] GYESTOOT) YPOALUNG TTOL EVAOVEL TO KOTE avE0VoHL
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oelpd petpovpeva onueia, evad divetor kot 1 dvvatdtnTa Kabopiopov and mo onpeio
umopel va EEKVIGEL 1] oYESIOCT LG YPOUUNG, Kol 6€ o Teppatiletol 1 oyedioon g
YPOUUNG, KOOMG Kol TPOETAOYNG TOL YOPTOYPOUPKOD EMUTEIOV TOV YOPIKAOV LG
dedopévov amd Alota.

Onodte otV mepinT®oN €VOG MEPLYPAULOTOS KTIPIOv, €vePYomoleital 1 oyedioon
YPOUUNG LE TO TATNIO EVOG TANKTPOL, EEKIVOVV Ol LETPNGELS od Lo TUY i KOPLPT TOL
KTIPlOv ®G apeTnpio. TOV UETPNOEMV, €V GLUVEXEID OMOTLTAOVOVTOL TO EVATOUEIVAVTO
onUElD TOL TEPLYPALLATOG EVD TOVTOYPOVE GYESIALETOL 1) YPUUU EVOVOVTAG TO. GNUEiD
pag, o0tav mapbet n pETpnon g TeEAELTAING KOPVPTG TOV KTIPIOV EMAEYOVE TO TANKTPO
KAelowo meptypappatog Kot oyedtdletor n ypouun petald tov tehevtaiov onpeiov mov
HETPNONKE KOl TOL TPATOV TTOV ELYOLE MG APETNPLaL.

2.2 Kataypagi Movaomv Métpnong

[Mapaxdto mapatiBevial ot PovAadEeg TOL YPNCLUOTOIOVVTAL GTNV EQAPLOYN MG, KABmG
ndvtote avaykaio PApo oty avamTvEn oG €QApPUOYNS, €lvar M Kataypoen TV
OTOYELMV OV GLUUETEYOVY GTO TPOPANLO TOV ETIAVEL 1] EPOPLOYY], OTAOTOUDVTOG £TCL
v dadikocio ypaeng kootka. Eva amd to ototyeio avtd givat ot povadeg péTpnong Kot
o1 LoONUOTIKEG OXEGES LETAED TOVG.

O1 petpnoeig mov vAomoovvTot 6TV Yemdoisio etval:
e  Metpnoelg uNKav (KekAMpévov Ko opriovtiov)
e  Metpnoeig yovidv (opilovtimv Kot KaTakOpuemV) Kot
o  MEeTPNGELS VYOUETPIKADV SLOPOPDV.

Nuepa, pe v kobiEpwon kot vioBEon and to mEPLecoTEPE KpATtn ToL AleBvoug
Yvotiuatog Movadwv (System Internationale d’Unites) 1 oe oOviunon Sl, €yet
EMIKPATNGEL TO LETPIKO GVGTNIA LOVAOWV.

e Movadeg 'ovidv (Angle Units)

1 grad (g) yvooto kot wg gradian, gon, grad, (evpog tyudv 0-400 6mov 400 givor évag
TANPNG KOKAOC)
‘Eva grad woovton pe 100c¢, kon 1¢ pe 100cc
m.x. 120.5412 givon 120 grads 54c¢ kot 12cc
(Enpeimon: etvon Thvtote 68 dEKASTKT] LOPPN)

1 degree (0) (evpog tiudv 0-360 TANPNG KOKAOG) SEKASIKNG LOPPTIC.
1 degree MMSS(0) (e0pog Timv 0-360 TARPNG KOKAOC)

Ye auTn TV mepinTwon M yovia fpiokeTal e GUUULYT LOPON

.y 63 32°19” dnAadn 63 poipeg 32 mpdrta kot 19 devtepa

1 rad
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Ot oyéoelg peta&d yoviav sivat:

adeg rees _ agradians _ aradians (2.1)
180 200 I1
2TOVG VTOAOYIGUOVG HOG EVIOS TOL KMOOKO YPNOUYLOTOOVUE TIG HOVAOEG WETPNONG
radians.
Omov: IT: 0 Adyog ToL PNKOVG EVOC KOKAOL TTPOG TN SIAUETPO TOL, ONANOT
IT = 4*atan(1).

e Movaoeg pijkovg (Distance Units)

1 pétpo (m)
1 U.S. Survey Foot (icovton pe : 1200/ 3937 meters)
1 Foot International (1tcovtat pe : 0.3048 meter)

2.3 Kataypagn Xtoreiov Orokinpopévov I'emdartikov
2X100pov ko I'ewoaioiog

[Tavtote oavaykaio Prpo oty avdmtuén oG €PopUoyNs, €ivor M KoTaypoen TV
OTOYELOV KOl TOV GYEGEMV OV GLUUETEXOVV GTO TPOPANUA OV EMAVEL 1 EQPOUPLOYN
aVTY, OTAOTOIOVTOG £Tol TNV dtadikacio ypagns kmdwoa. Tapokdrto mapotiBevror to
otoyyeln, HOOMUOTIKEG OYECELS, MOV VLEEIGEPYOVIOL Kot glvarl omapaitnTol GTovg
TOTOYPOUPIKOVG VTOAOYIGHOVC OO OAOKANPOUEVOLS Yemdortikovg otabuovg (total
stations).

o Eion KotoxkopvQmv YOVI®OV

To Aoyiopikd divel Ty SuvaTOTNTA ETAOYNG TOL EI00VG TNG KOTAKOPLONG YOVIOG:
Cevibuo yovia (zenith angle) 1 yovia Yyovg (altitude angle) (ewova 2.3), n oxéon
Heta& TV 600 180GV Yoviov givat: 90 noipec=100grads=vertical+zenith. (2.2)

|
/]

H, Horizontal distance

Z, Zenith angle

jstance I
g, Slope dis V, Vertical

distance

V, Vertical Angle

Ewoéva 2.3: Anootdoeig kon Fovieg peta&n O.I.Ztabpov kot tdyov.
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o Kiinoka Xaptoypaowig lpofoiy/ Métpo ypopmkig topondépooonc/
Yvuvreieomic Khipaxag (scale factor)

To pétpo ypappIKNG TopapdpE®ONS M 1 GLVIEAESTNG KAIHOKOG ONUEIOL, OTIg
oVPUOPPES TPOPOAEG ivar cuvapTnon Hovo g BEomng tov onueiov, avEAvel ovarloyo pe
T0 TETPAY®VO TNG amdeTacng omd Tov KEVIPIKO peonuPpwvd, dnA Kotd HAKOG Tov
KEVIPIKOV peonuPptvod ta unkn dev aAdoldvovion Kol ameikovifovior og aAndn m=1
0G0 OMOLOKPUVOLOOTE OO TOV KEVIPIKO peonuPpvd m>1 pe péylotn tiun ota OploL g
Covng.

[Mo o opotdpopeN OUMOG KATOVOUN TOPAUOPPOGEMY EVTOG TNG {DOVNG EMAEYETOL IOl
ouikpuvon M ovoymy ™S KMPoKag Topopope®mong onA avti vo €YOVHE UNOEVIKEG
TOPOLUOPPMCELS KOVIO GTOV KEVIPIKO peonuUPpivod emPBArAeTal TeXvNTH TOPALOPPEOON
€101 £Y0oVLE OTOV KEVIPIKO peonuPpivé Mo<I kot Lkpoivovu e avTioTor o Kol 0Tig AKPEG.
(Teoperpikny Tewdooion xor Aiktva, A.Dotiov —E.Apepdrog, Exdocelg Zn,
®eccarovikn 2000).

Yy epappoyn éxet (default) Tyun mov 1oovtan pe 1.000 ko amotteitol o ¥pNoTNG TOV
AOYIOUIKOV va EMAEEEL TNV KOTAAANAN TN TOL GLVTEAEGTI Y10 TO EKAGTOTE GUGTNUA
avapopds Kot 0Eom peréng.

e  M:éco vwoueTpo meproyne nerétne (Mean Height Level)

To péoco VYOUETPO NG TEPLOYNG MEAETNG, OMOTUTMOONG  YPNOULOTOLEITAL YIOL TNV
VoYY TOV PETPNUEVOV amooTacE®mV. XNV gpopuoyn €xet (default) tiun mov wovton
pe Hp=0.000

e  Yvuvreheotne YemoomTikic ud0iaonc (k)

O ovvteleotg yewoartikng o1dbAaong k yapaktnpilel v KOUTLAOTNTO TNG OMTIKNG
axtivag, otav avt) dEpyetar omd To oTpOMOTO NG oTtpudceopas. H omtikn axtiva
KOUTOADVETOL AOY® S1AOA0oNG e OMOTEAECUO TO ONUEID TOL GKOTEVETE VO POIVETOL
ymidtepa omd 0Tt eivon otV Tpaypatikdtnto, dniadn petpiéton prkpdtepn Cevibua yovia
and v mpayuatikn. H twn mov ypnowonoiton oty EAAGde eivon k=0.16
(Epappoopévn T'ewdoroio Evayyelio Adumpov, T'idpyog Tlavtalng, Exdooceic Znmm
2011).

o Axpifsia opyavov

o) F'oviopeTpki axpipera opyavov, Apeparotnta pétpnong dievdiveemv (Angle
Accuracy)

Mmopei va ekppaletat og CC m.y. 15¢C (uovadeg uétpnong grads), devtepa m.y. 10’
(e&nkovtadikn popoen), cuvnbwmg Opmg divetar e TNV deHTEPT LOPPT GTa EYYELPIOLN
0PYAV®V TV KOTAGKEVACTOV.

B) Akpipera pétpnong unkodv (Distance Accuracy)

["a tovg yemdartikovg otadpovg n akpifeto diveton HEG® TOL THTOL TOV
KOTOGKELOOTY):
+amm = b ppm (2.3)
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[Mopaderypa: yoo plo kekApévn amdotaon tov 1520.892 pétpov kot  pHe TOTO TOV
KATOOKELOOT] = 3MM = 2 ppm 10 0avtioTolo CEAAN oL VToAoYileTor Yo TNV
amdGTACT aVTY etvat:

Gsora=(a/1000)"2+(b-S)/1076]"2 (2.4)
sso=+ /(3/1000)"2 + ((2-1520.892) /10°6) "2 =+0.004m

e Eidoc petpnuévev 0moctacsmV

A) Kexkhnévee Anoostdosrc (Slope Distances)

Onmov avoaeépeton 1 KeEKAUEVT 0mOGTOOT ®OC TO 0£dopéVo mov Oo elodyetol G6TO
AOYIOUIKO, TPOYLLOTOTOLEITOL AVTOUATO 1] OVOY@YT TNG KEKAUEVT] amOGTAONG, UE TO EENG
ot

o). Avayoyn omoctaog Aoy® kiiong:
o Edv &yel emieybel €idog kKatakdpveng yoviag (Ceviba) tote N oprldvrtia elvar:

HD(a-8)= SD(a-B)'SINZ(a-B) (2.5)
o Edv é&yel emieybel €i00g Katakdpveng (Yyovia Dyovg) tote 1 opldvtio elva:
HD(a-8)= SD(a-)'COSV (a-B) (2.6)

B). Avaymyn opilovtiag amdotaocng otn yopon tov E.E.IL. (eAhenyoerdég
eK’TEPLOTPOPNC)(KaTA TPpocyyion 6T poo):
S’=-[(HuW)/R] - HD(a-)* HD(a-B) (2.7)

7). Avayoynq amé ™ xopdn 6to t6&o tov E.E.IL. (£xe1 vonua yio 0mootdoelg mive and
8Km kot cuvibw¢ mapodeinetar)

S=S’+S5’"3/24R"2 (2.8)
0). Avaymyn Ay mapapépeeng yopToypapikis Tpofoins (TerMk andcToon):
SABrpoporc=S M (2.9)

e  Xuvovalovtag TO TaPUTAVE TVTOAGYI0 (oTNV TEPiITTMOON Levidmv YoOViav) N
SABmpopori = M-SDa-B)'SINZ(a-)' [-(Hu)/R +1] (2.10)
o YXuvovalovtog TO TUPUTAV® TUVTOAOYI0 (OTNV AEPITTOGT YOVIOV VYOVS) 1
SaBrpopori = M*SD(a-B)'cOSV(a-B)'[-(Hn)/R +1] (2.11)

B) Opwlovriec Aroostacerc (Horizontal Distances)

Onov avaeépetar 1 oplovTa amdCTOCT MG TO OEGOUEVO TOV EICAYETOL GTO AOYIGHIKO,
Oa Tpaypatomoteiton auTONATA 1 AVaYy®YT TG OptLOVTIOG amOGTACTG LE Ta €ENG PrinaTa:

a). Avayoyn opriovtiag andstaong otn xopon tov E.E.IL (ehhenyoerdég
EK’TEPLOTPOPTS), KATA TPocEyyion ot ML.E.O:
S’=-[HWR]-HD -8+ HD(a-B) (2.12)
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B). Avaymyn amé tn xopon 6to t6o Tov E.E.IL. (éxet vonua yio 0mocstdoels méve amd
8Km mov cuvifmg petpodvon eniysia kot cuvidmg TopoaleineTor)

S=S"+5’"3/24R"2 (2.13)
Y). Avayoyn Loy® mapapdpemong yopToypaeiknig tpofoig (tehkn) andéctaon):
SABrpoporic=S"M (2.14)

e 1 SaBrpopori = M"HD @)’ [-HWR +1] , (2.15)
Omnov:

- Z: xataxopouen Leviba yovia, V: kotakdpoen yovia Dyoug.

- M. 0 GLVIEAEGTNG XOPTOYPAPIKNG TPOPoAN|c, (scale factor).

- SD(a-B): M keKMpévn amdotacn peta&d onpeiov otdong A kot onueiov B.
- HD(a-B): n op1lovtia andotaon petald onpeiov otdong A kot onueiov B.
- Hu: 10 péoo vyopetpo g meployng amotHnmong.

Kot R n aktiva g yne.

e 'Ywyoc opyavov Ko 6Toyov

To Vyog opydvov petpréton PeTd TV dladtKacio KEVIp®ONG katl oplovtimong, e v
YPNOT UETPOTOVIOG KATAKOPLOQ OO TO ONUEID KEVIP®ONG MG TO KEVIPO TOVL OPYAVOL
(swova 2.4). H dwdikacio pétpnong tov Yyouvg opydvov mopéyet apfefardotnta tng téng
TOV £2Mm - £5mMm, Kot T0 GEAALN AVTO LETAPEPETOL OKEPOLO GTO GCPAALLL VITTOAOYIGLOV
™m¢ vyouetpiknc dwpopds (Epapuoouévn T'ewdoaicio Evayyehio Adumpov, T'idpyog
Mavtalng, Exdooeig Zqt 2011).

To Vvyog otdYov MOV TOMOOETEITON EMAV®D GE GTLAEO METPieTOnl Omd TNV YOPAYUEVN
KAMPOKO 1oV VITAPYEL EMAVEO GTO GALO TOL GTLAEOD, TAPEXOVTOS £TGL amevBeiog To VYOG
TOV GTOYOV.

Handle locking screw

Point guide
(Point guide type only)\

osectvelens A NN | | [ /XN instrument

Tribrach fxing lever /.

Ewova 2.4: Kévrpo Opyavov, IInyr: Topcon, Instruction Manual Electronic Total Station GTS-230W.
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2.4 Yvotipota Avogopdc g spappoyng Little Surveyor

H epappoyn Little Surveyor™ smidéyOnke va ypnowonotei $Ho cuoTAROTH avapopdc,
10 EI['ZA ’87, xou v maykdouo eykdpota pepkatopikn mpoPforr; (UTM), evd
amewkovilel og mpaypatikd ypdvo to onpeio amotvmwong otov xaptn Bing Maps. O
yépne Bing Maps mapaywyng tg Microsoft Windows® éyet d¢ vroPabpa kupimg
JOPLPOPIKEG EIKOVEG KOL OLEPOPMOTOYPOAPIEG OO OUPOPETIKEG TNYEG, YPNOUYLOTOIEL
eviaio. yopToypaeikn mpoPoAn yw oAdkAinpo tov Koouo, Vv Iaykoouo Eykdpoia
Mepkotopwkry TIpoPoAr (gwova 2.5), n omoia eivor pic cOpopen opdn KLAWVSPIKA
OTEWKOVION).

Ewéva 2.5: Mepratopwn IpoBoin, IInyr:  https://msdn.microsoft.com/en-us/library/bb259689.aspx.

[Tapd t0 yeyovog 0t1 M Mepkatopikn oTpefAmdvel onNUOVTIKA TNV KALOKO Kol TNV
empavelon  (WOwitepa Kovtd otovg mWOAOVLE), £l OVO ONUAVIIKEC 1BOTNTEG 7OV
VIEPKAAVTTTOVV TNV KAILOKO YPOUUIKNG TAPALOPPMONG

e Eivor oOppopen mpoPorr), omAaon ot KAIHOKES YPOUMKNG TAPOUOPPOONG
peonuPpvod kKou mopoiAniov eivor iceg oe kGbe onpeio, mpdypa Tov oNUAivel
OTL dlTnpel To. GYNUATO Yo, OXETIKA pKkpd avtikeipeva. Avtd givor wdwitepa
ONUOVTIKO OTAV  YPNOLOTO0VVTOL  aepoPmToypOapies KabBdg O&lovue va
amopevyfel M oTpPEPA®ON TOV GYNUATOV TOV KTplov, T.Y. TETPAY®VL KTiplo
pEmeL va anetkovifoviot teTpdywva kot oyt opfoydvia.

e Eivonr Kvivopikn amewcovion, mpdypo mov onuaivel 6tt o Poppdg kot o vOTog
etvar mhvto EMGvVO Kol TPOG TO KAT®, Kot 1) dVOT KOl 1| OVOTOAY| givol mavto
aplotepd Ko SeEIA.

Me odedopévo O0TL M UePKOTOPIKT] TTPOPOAN TElveEl 6TO AMEWPO GTOLG TOAOVS, OEV
anewkovilet OAOKANPO TOV  KOGHO. XPNOLOTOIOVTOS MWL TETPAYMVY  OVOAOYioL
SOTAGEWMV Y10, TOV XAPTN, TO UEYIGTO OLVATO YE®YPOEKO TAdTog eivar 85.05 poipeg, Kot
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T0 YEWYPOPIKO unKog kvpaivetor and -180 éwg +180 poipeg, evd yoo amiomoinon twv
VTOAOYIGUAV, YPNOUYLOTOMGOVE TNV GOUIPIKN HOPPN Yoo TNV TPOPOAn Kol Oyl TNV
eEALEVYOEIONC.

Axoua kor av ypnowomoteitoan otovg Bing Maps n ceapikn mpoPoArr, OAeg ot
CUVTETUYUEVEG TTPETEL VO LETATPETOVTOL 6TO Kowvo datum, kot to WGS’84 giva avtd mov
emAéyOnke. To yewypapikd TAdTog Ko unKog kabe onueiov mpénetl va eivan oto WGS’84
y1o. vo amodidetan otovg yaptec Bing Maps.

2.4.1 EAMVIKO YE@OTIKO ocVoTo. avapopag 1987

To EAnvikd T'ewdartikd XZvotnpo Avagopds, yvootd og EIZA’87 (swodva 2.6),
opiletar pe v emhoyn Tov eAdenyoeldovg avagopds GRS 80, to onoio tomobet)Onke pe
TopdAANAN petdbeon wg mpog to BTS (Yo cHotnua avagopdc mov aviikatestddn
apyotepa and to ITRF), étor wote va mpocappootel Kotd tov KaAdtepo TpdmMO GTO
YEWEWEG TOV KAAVTTEL TNV NTEPOTIKY EALGSaL.

Q¢ Agempia T0v cvotNUATOG EMEAEYN TO KeEVIPKO PdOpo Tov Kévpov Aopvpopmv
Awovocov oty Attikr). Ot Ye®KEVIPIKEG GUVTETAYUEVEG TG apeTNpiog Tposkuyay omd
TOPOTNPNOELS SOPLPOP®YV TOADY ETMOV UE GLOTHUATA POTOYPOPIKA, Doppler, kot laser.
H avaykaio yio v mpocoppoyn petdbeon AX, AY, AZ divel TG CLUVTETAYUEVES TOV
KEVTPOL TOL EALELYOE0VS WG TTpog to ITRF kot emopévmg pmopodv va vrtoroyiotodv ot
OLUPOTIKEG CUVTETAYIEVES TNG QPETNPLOC, TOV OTTOI®MV Ol TYHEG GTO EALENYOEIEC Elva:

¢ = 38 poipeg 04’ 33°°,8107
A =23poipec 55’ 51°°,0095
h=481.743 m

N =7.000 m

Kot avtiototryolv og petdbeon (ekkevipotnta):

AX =+199.87 m
AY =-7479m
AZ =-246.62 m

[a ™ epoppoyn tov emAéyOnke mn Eyxdpoia Mepkatopwny [IpoPoir (Traverse
Mercator Projection) ce pio {ovn.

Kevipwog peonuPpwvog eivan m A=24  poipeg, pe xipoxa Ko=0.9996, ot
napapopemcelg oty Hmepotiky EAAGOa eivor puikpés, eved ota dkpo G YDOpag
@Bdvovv ta 1200 ppm, ta Y HETPOVTOL OO TOV ONUEPIVO, VD TO. X EEKvouv omd Ta
500,000 (oTov KOplo peonuPpvo), AGTE VL LNV VITAPYOLY OPVITIKES TILES.
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Ewoéva 2.6: Xaptg EALGSog pe 10 ETTZA’87 o8 KOPTEGLOVEG KOL YEOYPAPIKEG GUVTETOYLEVEC.

Ta Bing maps ovamopiotodv onueio 6tov YGptn Oivoviag TIG YEOYPUPIKES
ovvtetaypéves oe WGS’84, omote amouteiton 0 €€ng HETOoYNUATIOUOS UHeTAlD TOV
ocvotiuatog ETZA’87 yia cvvtopia (A) kou WGS’84 (B) :

{xa,ya}->{oa, a}->{Xa,YAa,Za}->{Xs,YB,Zs}->{@B,AB}

Omov Xa,Ya ot TpoPolikég cuvieTayUEVES G€ LETPO 6TO TPOPOAKS choTUA A , AVTEG
HECH TV £EIGOCEMV AMEIKOVIONG LETATPEMOVIOL GE Pa,AA EAMAELYOEDEIS GLVTETOYUEVES
(yeoypapikd mAGTOG Kot pnkog) oto cvotnua A. Ot @A KOl Aa HETATPETOVIOL OE
YEOKEVTPIKEG GUVTETAYHEVES XA, Y A,ZA TOV 510V datum, avtég ev cuveyeia o XB,YB,ZB
Tov véou datum pe petacynuoticpd Helmert yvooto kot og 7-mopapetpicd (€xet mapet
v ovopacio arnd tov Friedrich Robert Helmert) and ETXA’87 e WGS’84 :

AvoloTtikad:
X1=C +u-R-X (2.16)

l
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Omov: X1 yveokevipikég ocvvretoyuéveg ocvotnuatog B, X yewkevipwés A, C ot
uetabéoelg g apyng tov datum A oe oyéomn pe v apyn tov datum B, R o mivakog
otpoenc Euler pe tic otpoéc yopo amd toug AEOVES, L 0 GLVTEAEGTNG KAILOKAG.

X' AX ril ri2 rl3|| X
Y' (wgs84 =| AY |+ (1+K)-[r21 r22 r23|-|Y |egsa87 (2.17)
Z AZ r31 r32 r33||Z

Omov: AX = -199.723, AY = 74.03, AZ = 246.018 (1o mpéonpa oAAGLoVY Yo TOV
OVTIGTPOPO LETOCYNUATIGUO).

r11 = cosby -cosO; , r12 = cosOx-sind; + sinBx-sinBy-cosH;,
r13 = sinBx-sinf; — cosOx-sinBy-cosb, r21 = -cosby-sind,
r22 = cosbx-cosh; — sinbx-sinBy-cos6; , r23 = sinbx-cosH; + cosHx-sinby-sinb;
r31 =sinfy , r32= -sinfx-cosby , r33 = cosOx-cosby

Omnov: 06X, 0y, 0z, deE6oTpoPeg oTPoPEg mepl TV aovev X,Y,Z avtiotoryo, (IInyn:
Engineering Surveying W.Shofield and M.Breach Sixth Edition. 2007 Published by
Elsevier Ltd).

kot Téhog ot XB, YB, Zp petacynpatifovtal 6e @B, AB, EALELYOELDEIS GUVTETAYUEVES TOV
ocvotipatog B, mov givar kot to {ntodpevo yio v tpoforn twv onpeimv 6toug xdpTeg
Bing maps.

Inuelwon: oy mEPITT®ON TOL LITAPYOVY UOVO ETLPUAVEINKES GUVIETAYUEVES QyVOEITOL
10 yeopetpwd vyouetpo (h=0), kor Oewpeitor 6TL T0 onueio Ppioketor TAVEO GTO
EMEWYOEIES avapopdc, Yopic avtd vo dnuovpyel TPOPANUATO GTOV VTOAOYIGUO TV
YEOIUTIKOV GLUVTETAYHEVAOV (Q,A) YioL LIKPE vy OUETPOL.

2.4.2 Eykapowo pepkatopiki tpopforqy (U.T.M.)

H Haykoéopa Eykdpowe Mepkatopikry IIpofoin — Universal Traverse Mercator
(ewova 2.7) avikel TNV KaTNYopia TV KOAVOPIK®V Ttpofordv. Me tnv mpoBoArn vt n
N €xet xopiotei oe 60 {dveg 1-60 (ewdva 2.7), yemypaeikod pnkovg 6° n kdbe pia pe
puikpéc e€apéoelc yopw oand v NopPnyio ko to ZBdAumapvt. H npotn {dvn Eexva
a6 Tov peonuPpvé tov Greenwich. H EALGda katodapfaver tic (oveg 34 kot 35 apov
TO YEQYPOQIKA UNKN TV dkpov G EAAGSag eivonr A=19° ka1 A=28° (mepimov). To
ocvotnpa ypnoomotel cvvieheot| KAipakag 0.9996 ondte o1 TOPALOPPADGCELS HUEGH GE
kéBe (v oev vrepPaivouy 1o 1:2500. TNa va amopevyBovv apvnTIKEG GUVTETOYUEVEG M
T TOV TETUNUEVOV TV KEVIPIKAOV peonuBpwvov eivar 500.000n. H apyn tov
TeTayUEVOV givon 1 Top] Tov KeEVIPKoD peonuPpivod pe tov onuepvo. To ovotpa
ypnowonolel to Aebvég elhenyoedég tov Hayford odhd onuepa €xet avtikotootadel
a6 1o eAlenyoedéc GRS80. H mpoPfoin elvar cOUpoper, Kot GYNUOTIKG OVTIGTOLYEL
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OTNV ONEWKOVIOT] TOL EAAEWWOEWOVS pe TNV Ponbeta evog KLAIVOpOL (EAAEITTIKNG
SlITopNG) oL £QAnNTETOL 6TOV PLESUPPVO TG Ldvng.

To chotua avtd YpNCIHOTOIEiTOL TAYKOCUIOG Kot €xel vioBetnBel Kuplwg amd TIg
OTPOATIOTIKEG VINPEGIES TOV YOPDOV.

2uyKevIpOTIKQ ototysia [Ipofoinc:

I'eodurtké Xootnpa Avagopag (Datum): E.D. 50, pe apempia to Postdam
ElLewyoerdég avapopas: Hayford

Meyaiog quidéovag errenyoerdovg a: 6378388.155m

Emnlatoven ehlewyoerdovg (1/): 1/297

Yvvreleotic KAipokag K0: 0.9996

AW6TAGELS ZOVAV: 6° 08 YEWYPAPIKO UNKOG

ApOpoc Lovav kaioyng tov EALadikod ydpov: 2 (34" kot 35" {dvn, pe k.p. A=21°
Kol A=27° avtictouya)

Ewéva 2.7: ayxdopo Kédroyn HpoBoicod Tvotipatog UTM.

Ta Bing maps avamapiotodv onueic otov  Xaptn Oivoviog TIS YEWYPOUPIKES
ovvtetaypéves oe WGS’84, omote amouteiton 0 €&ng HETOOYNUATIOUOS HeTAED TOV
ovotiuatog UTM kot WGS’84:

{xutm, yutrm} -> {@wacs's4, Awcssa}

¢ =0 —AE?-T10 + AE*-T11 — AE® -T12 + AE® -T13 (2.18)

L= Ao+ AE ‘T14 — AE®-T15+ AE® -T16 — AE" -T17 (2.19)
Omov: @' péow emavoainnrikov uebddwv (TInyn: The ellipsoid and the Transverse
Mercator projection, Geodetic information paper No 1 2/1998 (version 2.2) Ordance
Survey), kot ot 6pot AE, T (IInyn: The Universal Grids Universal Traverse Mercator
(UTM) and Universal Polar  Stereographic (UPS), Defense Mapping Agency Fairfax,
VA September 1989).
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2.5 EniAvon Hpopinuatov Toroypagiog

O emiyeleg PETPNOEL Ol OMOIEG TPOYLOTOTOOVVTIOL HE TNV YPNON YEDOUTIKMV
opyavev (oAokAnpouévol yemoortikol otabuol), £€xovv ¢ TEMKO OKOMO TOV
TPOGIOPIGUO TNG OPLOVTIOYPAPIKNG Kot VYOUETPIKNG BEong onueiowv 610 Ydpo.

2T1¢ EMOUEVEC TOPOLYPAPOVS TOPOVGIALOVTOL TO TPOPANLLATO KOt O1 KAOE avTOL TPOTOL
TPOGOOPIGHOD  GLVTETAYUEVOY OTO YDpo, Omw¢ omcbotopio, sumpocBotopia, Kot
HUEB0O0G TOAKMOV GUVTIETAYUEVOV, KOOGS amAomoleiton £T61 1) S10d1KAGIN YPAPNS KMOTKAL.

2.5.1 Ewtidvon gpmpocBotopiog pe HETPOVUEVES ATOCTACELS

Otov 1o petpodpeva peyédn eivor ov amootdoelg and dvo yvootd onpeia (T1, T2),
vroAoyifovion o1 eomTEPIKEG OPWLOVTIEC YWVIEG ME TNV €QOAPUOYN TOL VOHOL TOV
ocvvnuitovov oto tpiywvo T1-T2-M (swkdva 2.8):

[Ipwv yiver oawtd o1 amootdoelg avtéc o mpémel var elval oplovTieS Yo vo ElcAyovTat
OTO TOPAKATO TVTOAOYIN:

0=(M-T1-T2)= arcCos [S%r1-Mympopor + SXT1-T2) — SET2-Mympopori)/(2-Sr1-T2) S(T1-Myzpopors)
(2.20)

B=(M-T2-T1)= arcCos [S(T2-Mympopory + SZT1-T2) — S?(T1-Mympoporn]/(2-S(T1-T2):S(T2-Mympoporiy)
2.21)

A v enilvom TpokHATOLY Lo TOAVEG AVGES GLUUETPIKESG MG TTPOG TNV TAgLpd T1-
T2 (ewbdveg 2.8, 2.9), 6ca Kou To. onueio TOUNS TOV 0LO KOKA®V, Otd TIG OTOIEC TPEMEL VoL
EMALYETOL 1) GOOT).

In Ilepintmon:

O péoog 6pog amd ta 0vo yvwotd onueia (T1 ko T2)
Xm=[X11'00B+X12:600-(YT12-Y11)]/(000+05YP) (2.22)
Yv=[YT11:00B+Y 12 000+H(X12-XT11)]/(00QO+0TYP) (2.23)

Ewova 2.8: EunpocBotoptio pe petpodpeveg omootdoels (CUUUETPIKY).
2n Ilepintmon:

O péoog 6pog amod ta d0vo yvootd onpeio (T1 ko T2)
Xv=[XT11°:00B+X12: 000+ YT12-YT11)]/(00QO+0TYP) (2.24)
Yv=[YT11:00B+Y12:000-(XT12-XT11)]/(000+05YR) (2.25)
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Ewova 2.9: EpnpocBotopuio pe HETPOVUEVEG OMOGTACELS (AVTIGUUUETPIKT).
2.5.2 Enihvon eprpocOotopiog pe HETPOOUEVES YOViES

Ot 0p1lO6VTIES AMOGTAGELS, TPOKVTTOVV OO TIG EENG GYECELS:
HDr1-m) = [Sinp/sin(o+P)]-HD(T1-12) (2.26)
HDr2-m) = [Sina/sin(a+p)]-HDr1-12) (2.27)

XV OLVEXEW OVTEC Ol OPWOVTIEC OMOGTACELS UETATPEMOVIOL GE TPOPLOAKEG
OTOCTACEL GOUOMVA LE TO VYOUETPO TNG TMEPLOYNG Kol TNV KAMUOKA YOPTOYPOOIKNG
TOAPALOpP®oNg mov €xovv Kabopiotel ommv cedida pvBuicewv. Ev cuvvexeio Eava
vroAoyilovtor ot yovieg a kot B pe Pdon tg oxéoeig (2.20, 2.21) ko akolovBeiton n
ddocion Kot To TUTOAOYI0 TOV TEPUITOCEMV ONMS OVOPEPETOL GTNV TPONYOVUEVT
TEPIMTOON TOV UETPNUEVOV T06TACE®V (81KOVES 2.8, 2.9).

2.5.3 OmoOotopio pe peTPoOUEVES 0TOGTAGELS

Otov to petpodpeva peyédn eivar ot opldvrieg amoctdcelg Tpog dV0 YVOoTH onueia
(T1, T2), vroroyilovtar o1 E0MTEPIKEG OPLLOVTIEG YWVIEG LE TNV EPOPLOYY| TOL VOOV TOV
ocvvnuitovov oto Tpiymvo T1-T2-M (ewdva. 2.8):

[Ipwv yiver avtd ot amootdcelc ovtéc Ba mpémer va givon oplloviiee kol va
LETATPETOVTOL GE TPOPOAMKEG OATOCTAGELS GCOULPOVO. LLE TO VYOUETPO TNG TEPLOYNG KOl TNV
KMULOKO YOPTOYPOPIKNG TOPAUOPPOONG Y10 VO ELGAYOVTOL GTO, TOPAUKAT® TVTOAOYOL:

0=(M-T1-T2)= arcCos [S4r1-Mympoporn + SZ(T1-12) = SZT2-Mympoporil/(2-S(T1-T2) S(T1-Mympoponi)
(2.28)
B=(M-T2-T1)= arcCos [S?r2-Mympoponi +S2(T1-T2) = SET1-Mympoporn]/(2:Sr1-12)°S(T2-Mympopors)
(2.29)
Amo v enilvon TpokHmTovy dVo TOAVEG ADGES CLUUETPIKES G TPOG TNV TAevpd T1-
T2, 6ca kol To onueio TouNg T@V dvo KOKA®V, omd TIg omoleg mpémel v, emAeyel 1
oWOoTN.
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2.5.4 Ertilvon omcOotopiog pe peTpodueveg yovieg

2KomO¢ €ivor 0 LVTOAOYIGUOG TV TPoPolkdv cvvieTaypévov X, Y, Tov ornueiov
o0TAoNG OPYAVOL, LECH TOV TAPATNPNOE®V OPLOVTIOV YOVIDV TPOG CMUEIN e YVOOTEG
ovvtetaypéves (Tpryovopetpikd onueia). o voa mpaypoatomrombei o vToAoylopog avtdg
amoutovvtol Kot eldyiotov tpia (3) mapatnpovpeva YvooTd onueia, yio VTOAOYIGUO
Yopig cuvopbwon tov mapatnpioeny (ewova 2.10).

Agdopéva:

1.2vvtetaypéveg X, Y yvootov onueimv okomevoviov, (tpryovouetpikd) (Xrti,YTi,
X12,Y12, X713,Y713).

2. Metpnuéveg oprlovtieg yovieg a, B amd to dyvwoto onueio M.

Znrovpeva: Ipoforkég cuvretaypéves X, Y, onueiov otdaong M (Xm, Ym)

Ynoloyiopnoc pe tn pédooo Cassini

Ewova 2.10: OmeBotopia mpog Tpia yvootd onpeia.

E1=(X11-X12)-(YT11-Y12) 0001 (2.30)
Eo=(Xr13-X12)H(Y13-Y12) 00B (2.31)
Z1=(Y11-Y12) H(X11-XT12) 000 (2.32)
Z=(Y13-Y12)-(X13-X12) 00 (2.33)
A=(E2-E1)/(Z1-Z>) (2.34)
Xn=X12H(E1th-Z2)/(1+1?) (2.35)
Ym=Y 2 H(Xm-X12) A (2.36)
"‘EAeyyoc: tan(o+p)=(B1-A1)/(1+B1-A1) (2.37)
[Ipéner va etvan ioa.
Omnov: A1=(Xt1-Xm)/(YT1-Ym) (2.38)
B1=(X13-XMm)/(Y13-YMm) (2.39)

(Ilmyn: Eoeoppoopévn Tewdasioo Evayyehia Adunpov, INdpyog IMovtalng, Exdooeig
7\ 2011).
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2.5.5 M£0060g TOMKAOV GUVTETAYREVOV

To enduevo mpOPANU TOTOYPOPLOG OMOTEAEL Vo GLVAIVACTIKO TPOPANLW, GTO OO0
vroAoyiCoviar ot mpoPolikég ocuvvtetaypévec Twv onuelov  Asmtopépelag X, Y,
opBopetpiko vyouetpo H, kot ta avtictoryo Tomikd ceAALaTO.

zenithf._,E
rr_.
’ e, @
-—-:;'1 L
riz@

zontal Angjg _>"F. point
He 1w {u... -;{\'E‘E'
B. Point o™

__....L}O
Oce. Point

Ewova 2.11: Zynpatikn Avaropdotoon Anotommong Xnpetov pe O.I . Zradpo.

Agdopéva:

1.ITpoPorkéc Zuvtetayuéves Xo, Yo onueiov otdong opydvov, O cuvtopoypagio yio
Occupation Point (swova 2.11), kot To avVTIGTOY0 TUTIKG TOVS GOAAUATA GXO, GYO.
2.Yyopetpo (opBopetpicd) Ho onpeiov otdong kot 1o avtictoryo Tov GeaApa.

3. H kotokopoen yovia okdémevong tov onueiov F (ewdva 2.11) anotdmwong (Levibuo n
yovio Hyovg)

4."Yyocg Opydvov, "Yyog 6toyov, kot ta avtictorya toug cedipata 6Y.O, oY .

5. H de&iootpoen yovia Ohdong (o) petald tov mAevpdv 6KOTELOTG YVOGTOL onueiov
(Backsight Point) kot dyvootov onpeiov tov onoiov {ntaue tig cuvtetaypéveg (Foresight
Point).

6. Kexhpévn amdotaon SDor (Slope Distance) (to avtiotoyo o@dApo vroAoyileton
amd ToV TOTO TOL KATOUGKEVLOOTY))

Zntovpeva: MpoPorikég cuvretaypéves onueiov F: X, Y, opOopetpikd vyoperpo H,
Tyvmka cpalpata (Standard deviation), 6Xr, oyr, cHF

AxoiovBolv Ta fripota Yo Tov VTOAOYIGHO TV {NTOVUEVOV:

Bipa 1°
Ymnohloyiopog Yyopétpov (opOopetpikov) onueiov amotvnmong F

o Edv éyel emeyel ) Levida yovia To1E:
Hr=Ho+SDo.-r-€05Z0-F+(1-K)-[SD?0.F(SiN’z0.F)]/2:R+Y.0.-Y 2. (2.40)
Kot 10 avrioToyyo Tomké c@dipa tov vyouétpov Hr givat:
oHF=+ [6°H, +[cosz,  +(1—K)-(SD, ¢ -SiN2 2, )/ RI"2-62SD, , +

JI=sin zg o -SDq ¢ + (1—K) - (SD%0¢ -Sin 2, ¢ -€0S 2y, )/ R - 0220 ¢ + 020 +0%vs  (2.41)

o Edv éyel emreyel n yovia Yyovg 101E:
Hr=Ho+SDo.-rsinVo.-r +(1-k)-[SD?0-¢(C0S?Vo.F)]/2:R+Y.0-Y.X (2.42)
Kot 1o avrictoyyo o@aipa tov vyopérpov Hr gtva:
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oHF=/o?H, +[sin Vo  +(1—K)-(SDg_ -COS?V, )/ R]? - 62SD, ¢ +

JIcosVe ¢ - SD, ¢ +(1—K) - (SD%0- - COSVy ¢ - (—SiN Vg ¢))/ R -0%Vg ¢ +07v0 + 07y
(2.43)

Bipa 2°
Avayoyn Kekhpévn aréctaong
e Xuvovaloviag 1o TLTOAOYO TOL KepoAaiov 2.3 (omv mepimtwon Cevibiwv

YOVIOV) | So-rapopory = M- SDo.F- sinzo-r[-(Hu)/R +1] (2.44)
o  Yuvdudlovtag To TVUTOAOY0 TOV KEPUANioOV 2.3 (GTNV TEPIMTMOOT YOVIDV DYOVC)
N So-rapopory = M- SDo.F+ cosvo.r[-(Hu)/R +1] (2.45)

Ot tpoPoAikég cuvTETAYIEVES VTTOAOYILOVTOL OTO TOVG TOPAKAT® TOTOVS LE EPAPLLOYTN
oV 1 Bgpelmdovg TpofAnuotoc:

XF = XO+SO.anoBokﬁg'Sina(O_F) (246)
YF = yO+SO-an0BoM1g'Cosa(O-F) (247)

Onov B givor cuvtopoypagia yuo to onueio omicbookonevong (backsight Point), F ya
onueio amotvnwong (foresight Point), ko O onueio otdong (occupation point).

Y1¢ mopandve oyéoeg (2.46, 2.47) n yovia debbvvong kébe dyvootov onueiov
vmoAoyiletar amd to 3° Oepehddeg, OnAadN:  oo-F=0e-o)t®+1-200-k-400 otV
nepintoon grads, evod omv mepimtoon degrees oo-r=a-0)tw+1-180-k-360 «.d..
(Enpewwoeg Mabnuatog I'ewdaiciog Eicaymyn oy IN'ewdacia, EMIL, ATM, Topéag
Tomoypagiac-Epyactmpro Avatepng I'ewodaciag, AGnva 2007).

Y7moloyl6p6g TUMKOV 6QUANATOV (OXF, GYF)

Zopeova e Tov Voo petadoong ceoiudtov (Enusiwoeig Madnpotog Edikd Oéuata
INewdoaciog ZATM, EMII)

Y& HopeN TIVAK®V EYOVUE!
Vy=Jyx-Vx-Jyx" (2.48)

Onov Jyx o okoPlavoe mivakac, JyX' o avaostpopog Tov, VX 0 TETpaymVIKOS Kot
daydviog Tivakog dactaoemv (5X5):

% 0 0 0 0
0 o’ 0 0 0
VX=1 0 0 oDy O 0 (2.49)
0o 0 0 o025, O
0o 0 0 0 oA
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210V onoio ot povadeg pétpnong etvar 6%0 : M2, 620 : M?, 62SD(0-Frpop : M2, 6°Z(0-F)
rad?, o2oo-r) : rad?,

Ta tomikd ceIApoTO TG OTACNG OpYGvOL GXo Kol oYo &tvar yvwotd, tg Cevibog
yoviag 6Zo-F etvar yvootd, 10 TumKO c@aipa g yovia dievbuvong aor voloyiletat
oo TNV TOPoKAT® Stadikacio:

To opdiua ™ yoviag dievbvvong (Occupation Point - Backsight Point) =

8 8 =[(Ys = Yo)/ S*0-8)]* - 0°%, + (YB = yO)/ S*0-8)]* - 5% + (2.50)
(Xs —%o)/ S%0-8)1* - 07 Yo + (Xg — %o )/ S*0-8))* - 52V,

H yovio ® mov petpiétat yio kabe dyvowoto onpeio mpokvmtel amd tnv o1opopd TV dVo
okomevovtav devbiveewv (Backsight Point) kot (Foresight Point) (o=8(op-rp) —0(0p-BP))
OmOTE TO GOAALO. TOV EVOL: Go= \/525(OP_FP) + 028 0p_gpy =2 028 (2.51)

Omov 60 10 oeaipa LETPNONG TOV OPILOVTIOV YOVIDV LE TOV YEMOOUTIKO GTOOUO.
Apa 10 TeEMKO oA Yoviag dievbuvong yia kabe onpeio vroroyileton amd v oyéon:

i\/O'Za(opfsp) +O'2w (252)

O 1okopravog mivokag tvo:

Jyx= 1 0 sinzgg-sinagy SDgp-Sinay-C0Szyr SD SNz, -COSa, -
0 1 sinz,.-cosa,, SD, -C0Say¢-C0SZyr —SDg-Sinzy-SiNag

(2.53)

KoL 0 avaoTPoPog mivarkag JyX! pe Ypopéc TIC 6THAES TOL JYX Kat avTicTpoa.

To ywopevo Ttovg Jyx-Vx-Jyx' vmodoyiler Tov mivoko — petaPAnToOTHTOC-
CUUUETAPANTOTNTAG JCTACEWDV (2X2) e TPATO GTOXEID TO TETPAYMVO TOL GOAALOTOG
OXF, Ko otoryeio (2,2) To TeETpAy®VO TOL GEAALNTOS CYF, KOl GUUUETAPANTOTNTES OXYF
(1,2) ko (2,1), Snroaodn:

2
Vy = {GX ‘f;y} (2.54)
O-Xy O vy

Omov:

- B givat suvtopoypagia yia to onpeio omobookdnevong (Backsight Point)
- F y1a 10 onueio amotdnwong (Foresight Point)

- O onueio otdong (occupation point).

- Z: xotakopven Cevibia yovia, V: katakOpuen yovio Hyoug

- ki 0 ovvteleotng yemdartikng 61a0Aaonc = 0.16 yio tnv EAAGSa

- M. 0 GLVIEAEGTNG XOPTOYPAPIKNG TPOPOAN|S, (scale factor)

- ooF: M Yovia dtevBuvong amd to onpeio O oto onpeio F

- SD(a-B): M kekApévn amdotaon peta&d onueiov otdong A kat onueiov B
- HD(a-B): n op1lovtio amdotaon petald onpeiov otdong A kot onueiov B
- Hu: 10 péoo vyopetpo g meployng amotinmaong

Kot R n aktiva g yne.
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KE®AAAIO 3
ITPOIT'PAMMATIXTIKH ANAAYXH

210 KEPOAOO OVTO OVOADOVTOL Ol TEYVOAOYIEG TOL YPNCILOTOWONKAV Yoo TNV
avATTLEN TOL AOYIGLUKOV.

3.1 Teyvohoyieg mov ypnoipnoTon|Onkay
3.1.1 H mhateéppo .NET

To Microsoft .NET Framework (mpogépetar dot net) eivar éva IThaicio Aoyicpikov
ov avantoydnke amd v Microsoft Windows® kot tpéyel mpotioTmg o€ AELTOVPYIKA
ovotuato g Microsoft. IMeplopfdver po peydin Piprodnkn kodikomomuévmv
AMGE®V 6T0, KOO TPOPANLOTO TPOYPOLUUOTICUOD, Kot pio bVTodoun Kowng yAmooog (
Common Language Infastructure CLI), mov Odwyepiletoan tv extéleon TV
TPOYPOUUAT®OV OV YPAPOVTOL CLYKEKPIUEVO Yo TO mAaicto. Egappoyés mov éyouvv
yvpaotel yioo .NET framework extelodvion kdtw omd v emifAeyn evog meptBaAioviog
AOYIoUIKOL oL drorxelpiletan TIg AmoTGELS YPOVOL EKTEALECTG TOV TPOYPAUUOTOS. AVTO
10 mePPaiAov givar yvmotd og to Common Language Runtime (CLR), kot givor puo
EPOPLOYN EKOVIKNG UNYOVNG TOL TAPEXEL CNUOVIIKEG VANPECIES, OTMG 1 AGPAAELQ,
dwxeipton pviung kot yepopd e€aipeons. H Piprodnin poli pe 1o CLR  amotedovv
and kowvov to .NET Framework.

C# VB.NET J#
code code code
Compiler Compiler Compiler

pemTT Common Language Infrastructure -------

MET compatible languages compile to a
Common second platform-neutral language called

Intermediate Common Intermediate Language (CIL).
Language

1

Common
Language
Runtime

v

01001100101011
11010101100110

The platform-specific Common Language
Runtime (CLR) compiles CIL to machine-
readable code that can be executed on the
current platform,

Ewova 3.1: Zynuatwn Avaropdotaon s Kowng M'aocag (CLI).
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3.1.2 Tpémog rertovpyiog tne .NET

H mhateoppoa .NET Paciletar oe éva mlaiclo mov KaAVTTEL TO. YOUNAOD ETTEOOV
OTO(EL0L TOV AEITOLPYIKOD GUGTHHOTOC LE O TPOCITES EVIOAEC Yo TO ¥protr. Kapdid
TOL oLOTALOTOG amoteAel To Aeydpuevo Common Language Runtime (CLR), n oviotnta
avt amotelel To managed mepipdAlov péoa oto omoio tpéxovv ot epapuoyés .NET, evd
N Pprodnkn kwdikonomuévov Avoewv ((NET Framework Class Library) mapéyet po
BiPAodNKN edeyuévov, EMAVAYPNOLLOTOOVUEVOL  KMOOIKO, TOL Ol TPOYPOUUOTIOTES
UTOPOVV Vo KAAOHV omtd TIC OKES TOVG EQAPLLOYEC.

VB C++ C# JScript

Common Language Specification

<

g

B

Application Class Libraries & Services g

&

_ z

Base Class Library l'_l'l
Common Language Runtime

Ewova 3.2: Tpomog Aettovpyiag tng .NET

IAcovektnuato tnc tioateoppoc NET

e Avtopatromomuévn Awayeipion Mviung, o€ TOAEG YADOCGEG TPOYPOLUUATIGHLOV,
Ol TPOYPAUUATIOTEG €lvor LTEHOHLVOL Yo TNV KOTOVOUN KOl OOOEGUEVCT) TNG
LVIUNG Kol Yoo To yeplopd dapketag (omng avrikeyévov. e .NET Framework
epappoyés, to CLR mapéyel autéc T1g vanpeoies.

e Eival eyyevov avTikellevooTpopnc TAATOOPLLOL.

e Eivor avefapmto amd YADGGO TPOYPOUUOATICHOV. X& U0 €QAPUOYT £€vag
TPOYPOUUOTIOTNG Umopel va ypapel kmoiko oe C#, Ghlog oe managed C++, kot
dArog oe VB.NET «ot to tpunqpota mov avantoooel o Kafévag va cuvepydlovion
petalh Toug yopic mpofAnparo.

e To .NET Framework mepihappdaver Bipriiodnies yio GLYKEKPIUEVOVS TOWELG

avantoéne epapupoymv, omnwg ASP.NET yw ovamtoén epapuoyodv  web,
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ADO.NET y1a mpdcPaon oe dedopéva, ko Windows Communication Foundation
Y10, SerViCe-mpocovaTOMGUEVES EQAPLOYES.

e H ypnon Pipriodnkadv (assemblies) kdver moAd €0KOAN TNV EnovaypnGILOTOINGY
KOOI

o Jlapéyer moAd €OKOAN €yKATAGTAOT), OPKEL VO AVILYPAWYOLUE TO KATAAOYO TNG
EQOPUOYNG OE €vo GAAOV VDTOAOYIGTH Kot O0TH TPEXEL Queca. Agv vrapyel
installation, dev mewpalet To registry.

o Tlapéyer pia peyddn PipAodnkn kmdkomomuévaov Acemv. Avti va ypetdletot vo
yphyovpe peydieg mocoTTEG KMOKO YOUNAOD EMITESOVL Yo Vo XEPllOUACTE
KOWEG AELTOVPYIES, O TPOYPUUUATIGTEG LTOPOVV VO, YPNCILOTOGOVV Lo, EDKOAN
npoofaoun Piprodnkn kodikomomuévov Avocemv and to .NET Framework
Class Library mov kdvovv v avamntoén kddtko moAd e0KOAN.

e Yypuparomta €kdoong. Me omdviec eEapéoelg, ol €QOPUOYEC TOL  £YOVLV

avamtoybei pe ™ ypnon oG ovykekpuévng ékdoomng tov .NET Framework
UTopovV va TpEEouv ympic kapio tporonoinomn oe vedtepn £KO00M.

Mewvektinato e tioateoppos NET

To .NET éyet 2 perovekmpoto mov agopodv 101K TNV avantuén Pvteomatyvididy Kot
OYL TNV YEVIKN OVATTTUEN EQOPUOYDV:

e Avtopatromomuévn Awaxeipton MvAung, o TPOYPOUUOTIOTNG OV €xel TN
duvatdTnTo draxeiptong e Lvnung pe to BEATIoTO TPOTO.

e To CLR eodyet o kaBouotépnon oty eKTELECT TNG EQUPLLOYNC.

3.1.3 To .NET Framework

To véo Framework to onoio ovopdaleton .NET yia Windows Phone 8 givar ovclaotikd
o ekovyypoviopévn ekdoyn tov .NET Framework 4.5 mpoopiouévo va Aettovpyet
AMOKAEIOTIKA Yoo TNV Véa yevid &&umvav thiepdvav tg Microsoft. To Pooukod
ovotatikd tov .NET yio Windows Phone 8 givar n evompdtmon tov CoreCLR néave amod
10 Windows Phone OS.

To Framework éyer avoaBewpnOei yuo v €kdoon tov Windows Phone 8 , pe
peyoAvtepn avafdaduion va gival n TpooOnkn tov poviéAov mTpoypappaticpuov Async,
Kot aAAayég 1060 610 CoreCLR kon tig BifAodnkeg NET Framework. H Async ékave 10
vtepnovto tov ot C# 5 kot Visual Basic 11 oto .NET Framework 4.5.

37



Ot oAloyég avTég KAVOLV TIG €pappoyéc mov tpéyovv oto. Windows Phone 7.1 va
Eekvovv 600 Qopéc mo ypryopa oe windows phone 8, peidvovtog kot £T61 TV yprion
™mg  umotapiog, OVo0  KPIGWOVG  TOPAYOVTEG Y. TOLG  TEMKOVUG  YPNOTEG.

3.1.4 Windows kaw Windows Phone

[Maporo mov to drakprrikd UX (User eXperience) dev petafAndnke onuoviikd peta&o
tov Windows phone 7 koaw Windows Phone 8, éyouv yivel onuovtikéc ahdayéc Kato omd
mv emedvelo. o tpo™ @opd, Ta Windows Phone eivar ytiopéva emdveo oty id1a
teyvoloyia 6mmg to PCcounterpart tov. Ze avty v evotta, o Teptypdyovpe to Vo
Baowd pépn oG TG GAAAYNG M omold €Yl AVIIKTUTO GTOVG  TPOYPOUUATIOTEG: O
Kowog mupfvog tov Windows, kot 1 viofétnon tov Windows Runtime.

Kowoc Hupnvoc

H mo onuavtikn aAlayn oty apyrtektovikn tov Windows Phone 8 givai i viofétnon
gvog kowvov mupnva pe to. Windows, oAld icwg va avapoTiEsTe Tt £vag "kovog mopfvag"
oNUOiveEl OTNV TPOAYUOTIKOTNTO. ZTNV TPAYHATIKOTNTO, TEPLEYEL OVO  EEYMPLOTEG
CLVIGTOGEC. LTO KAT® UEPOG ival 0 mupnvag tov cvotnuatog twv Windows (windows
core system), pe 1ig mo Pacikég Aettovpyieg Tov Windows OS, cvurepiiappavouévmv
(neta&o alhmv) o NL kernel, to cvomua apysiov NT (NTFS), kot to networking stack.
Avtdg 0 eMY10TOG TLPNVOS Elval TO OMOTEAEGUO TOAADV ETMOV  OPYITEKTOVIKOV
BeAtidoewv, 6TdHY0G TV 0OMOlMV NTAV Vo TAPACKEL Lo, Kown Bdaon mov Ba uropovce va
TPOPOOOTNCEL TOALUTTAEG GVOKEVEG, GLUTEPIAAUPOVOUEVOVY TV "EEuTvaV" ThAEPOV®VY
(smartphones).

[Tave amd 0 mTopniva tov cvotnuatog Twv Windows givar o mobile muprvag (mobile
core), wo oepd and Windows Aertovpyieg mov dgv givar uépog TOL TLPNVA TOL
oLOTNATOG, OAAG e€akorovBel va givar onuavtikd yuo éva "éEvmvo” Aépmvo. Avtd
nepAapPavel cvotatikd onmg ta tolvpéoa, Core-CLR kou Trident, n unyavn rendering
yw tov Internet Explorer. H moapokdtom ewxéve (3.3) mopovoidler opiopévo amd to
Kowoypnota otoryeio mve ota onoio To. Windows kot Windows Phone otnpilovto.
Inuewwote 6tL 0 mobile TopAvog ivar povo o EEYmPLoTH OPYLITEKTOVIKY OVTOTNTO GTO
Windows Phone. Ta Windows mtepiéyovv ta id1a cvuotatikd énwg o mobile mopiva, oArd
elvar pépog evog HeyoADTEPOL GLVOAOL AElTOLPYIKOTNTOC. ALTO amewkoviletal e
StakeKoppEVT Ypouu yop® and ta Poaotkd ototyeior tov mobile Tuprva oto Windows 8
TU O TOV S10Y PAULOTOC.
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Windows 8
Windows Phone Shell Windows Shell
Apps (People, Maps, Email, etc.) User account management
Platform Services CD/DVD File System
Connection Management Remote Desktop
More... More...
IE Trident CoreCLR i IE Trident CoreCLR E
Multimedia DirectX Multimedia DirectX El
Mobile Core .

NT Kernel NTFS NT Kernel

Windows Core System

Windows Core System

Ewova 3.3: Windows ka1 Windows Phone potpélovtot éva koo mopnva, IInyn : Windows Phone 8
Development Internals, Preview 2, Andrew Whitechapel, Sean McKenna, Microsoft Press, June 15, 2013.

O Tlvprvog T0L cvothuatog kat o mobile mupivag avimpoowmehovy HOVO THV
evBuypdapon tov Windows kor Windows Phone, émov ta 800 A&1tovpytkd GUOTHUATA
EKTEAOVV aKpIP®G ToV 1010 Kddwka. Ymapyovv morrég dAdec meployég Omov APIS ko M
ouumEPIPOPE  HopalovTal, OAAL HE EAOQPDOG OLOPOPETIKEG VAOTOMGELS Yol VO
vroAoyilovv ta ddpopo mepPariovta. Ta mapdadstypa, n APl 0éong, ota Windows
Phone evoopotdvel avtouata ta dedopévo oyetikd pe ) Béon tov TOPY®V KNG
miepoviag kor Wi-Fi onueiov mpdcPfaong yia va Peltiwoet v akpifeio tov
uetpnoewv ¢ Béong, wa Pertiotomoinon 1 omoia dgv eivon uépog and ta Windows 8
framework.

Windows Runtime

I tovg yproteg, n o ploonactikn aArayn ota Windows 8 sivat to véo Ul. ' tovg
TPOYPOUUOTIOTES Etvan TO VEO povTéLD Ttpoypappatiopod kot APl set, culdoywkd yvwotd
o Windows Runtime 1 WInRT. [Tapoio mov n Microsoft, éyel ekdmaoet pio oelpd vEmv
TEYVOAOYIOV TTpoypappotiopol yo to. Windows 6ia avtd to ypovia (kvpiog .NET), o
TUPNVOAG TOV TPOYPOUUATIOTIKOD poviélov Windows dev €xel aAldEel onuavTikd edm
kot dekoetiec. To WINRT dev aviimpoomnedel HOVO pio oelpd omd véa YopaKTNPLoTIKG
Kot dvvatdmres, oAAG €vav pilikd Swopopetikd Tpomo yuo. v avamtuén Windows
EQUPUOYDV KOl GLVIGTOGAOV TOV.
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H mhotedppua WINRT Paciletar oe ékdoon tov Component Object Model (COM)
EMOVENUEVO a0 AEMTOUEPT] LETAOEOOUEVO TTOL TTEPLYPAPOVY KAOE GLVIGTM®GA. AVTA TO
petadedopéva 1o kabiotovv amhd yo tig WINRT pebddovg kat tomovg va tpoPaiiovat
oT0 O1APOPa TEPIPAALOVTA TPOYPUULATICHOD XTIGUEVE ETGVE Tov. Xto. Windows Phone,
VIEapyovV dvo tétota TepIPiariovta, £va CoreCLR-based ékdoon tov. NET (C # orVisual
Basic) kot tov kabapod kmdko (C/ C + +).

3.1.5 Trveivar ny C#

H C# &ivar pio avtikellevoostpaens YAOGoo TPOYPALUATICHOD 1) ool dnptovpynonke
and v Microsoft®. Aaveileton ToAlG ototyeia, kot &yl mapdpoto cvvraln, pe tny C++
Kot tnv Java, kévovtog tnv ekpdOnon g oyxetwkd €OxoAn. Eilvalr yAdooo €10kd
oxedaopévn v va vrootpiler to .NET Framework g idwog etopeioc. Baoiko
YOPOKTNPIGTIKO NG €lvatl 6Tt dev avamapdysl amevbeiog kmduco pnyavig ommg n C++,
0ALG éva gvOlapeso KOdka mov otoyevel to .NET.

O1 dnlooelg using oty apyn Tov Tpoypaupatog kabopilovv moteg Piprobnkeg Oa.
YPNOOTOU|COVLE GTNV EPAPLOYT], EVO TO hamespace opilel éva y®po péca 6To omoio
Bo Onuovpyovvtal ot petofAntéc oto mpoypoppa. Xnv CH# OAog 0 KdKAG NG
EPAPLOYNG TTPEMEL Va. glval LEPOG pag KAdong, v avtifeon pe v C++ mov emitpénet v
Onpovpyio KOdKA Kot EKTOG KAAOTS.

H C# vmoompilel tov¢ mapadoctokods THTovg dedopéveov Omme int yio akEPOLOvg
apBuovg, float ywo apBpode kivnme vmodiootodng, String ywo keipevo, char yu
yopokmpes. Emmiéov vroompilel tov tOmo Struct o omoiog emtpénel 610 ¥PNOTN VA
opicel d1kd 10 avTikeipeva.

[Tépo amd avtovg Tovg Pacikovg Tumovg dedouévav, 1 C# vrootpilel Kol T0 TOTO
class. H class pog emitpémel vo opicovpe dkd pag avtikeipeva. Ev ovvtopia, éva
OVTIKEILEVO GE 0L OVTIKEWEVOSTPOPT] YADGGO TPOYPOULUATIGHOD, €ivol (o ovioTnTo
nov yapoktnpileTon and dedopéva kol cupmeprpopd. I'ia mapdaderypa €vo avtokivnto oe
&va aydva ToyuTNTOV Yopoktnpiletor amd 1o YpOUN TOv, TO TOGEG TOPTEG EXEL, TNV
TOYVTNTO TOV, TNV KATEVBLVOT TOV, av EYEL ToYLTNTEG N €lvan avTOUaTo. AVTA glvan Ta
dedopéva Tov eptypdpovy 1o avtikeipevo. EmmAéov pmopovpe va opicovpe kol KAmoleg
Aertovpyieg mov emdpovv Ko dSwyepilovranr tor dedopévo avtd. Mo Asrtovpyion Oa
umopovce va eivon 1 aAdoyn toyxdtnToc, pot GAAN to mhtnuoa ykalov. Ot Asttovpyieg
AVTEG AALALOVV TIG TIES TOV SEGOUEVMV TOV OVTIKELEVO.

Ymv C# 1o avtikeipevo AvtokivTo HETAPEPETOL OC:
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public class car

{

private float speed;
private int gear;

public car()

{
speed=0;
gear=0;

}

public void increasespeed(float amount)

{

speed = speed + amount;

}

public void DecreaseSpeed(float amount)

{

speed = speed - amount;

}

public void ChangeGear(int newGear)

{

gear = newGear;

}

3.1.6 Iepiparrov avdmtoEng epappoy®v

Ta epyodielo mOL amoUTOVVTIOL YOO TNV OVATTLEN EQOPUOYDOV CE TAATOOPUO LE
Aertovpykd cvotuoe. Microsoft Windows Phone 8.0 eivon ta e€ng:

1. Microsoft Visual Studio 2012

2. Windows Phone SDK 8.0

3. Windows Phone Emulators | Windows Phone cuokevn

To Visual Studio (ewodva 3.4) givar éva olokAnpopévo TEPIBAAAOV  avATTUENS
Kataokevaopévo and v etapio. Microsoft. Mmopei va ypnoipomombei yioo v
avamtuén  SIKTLOKMOV EQAPUOYDV, OLUOIKTVOKES VENPESIEG, Yo avamtvén console
EQUPUOYDV KAODG KOl YPOPIKOV EPOPUOYDV LE SIETAPT XPNOTN Y10 OAEG TIC TAATPOPLLES
nov vrootnpilovtar omd Microsoft Windows, Windows Mobile, Windows CE, Windows
Phone, .NET Framework, .NET Compact Framework kot Microsoft Silverlight.

Mo ™MV amocARAT®GT Kot ToV EAEYX0 TNG GMOGTNG AEITOLPYING TNG EPAPLOYNG, TO
Visual Studio mepuhappdaver évo debugger. O debugger ypnowomotgitor yio TOV
EVIOTIOUO GOOALATOV GE EPOPUOYES YPOUUEVEG GE OTOLOONTOTE YADGGH VITOoTNPileTon
a6 to Visual Studio. To Visual Studio moapéyel axopa kot tnv duvatdmmta Kabopiopuov
onueiov daxonrng (breakpoints), ta omoia enttpémovy va S1aKomel 1) EKTELECT] TPOCOPIVE
o€ (o KaBopiopévn BEo Tov KOIKO oG,
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M Little Surveyor - Microsoft Visual Studio Express 2012 for Windows Phone Quick Launch (Ctrl+Q) P = & X
FILE EDIT VIEW PROJECT BUID DEBUG TEAM DESIGN TOOLS WINDOW  HELP
F 0~ 8 W P Device - Release - AnyCPU - 0 A e . n

on_Setupaeml # X

<ImageBrush ImageSource="{81 P <arid.Background> +
</Grid.Background> Cl <ImageBrush ImageSource= ,
</6rid.Background>

<Grid. RowDefi,

Bg o

b =m References

b classes

b il lcons

b M Images

b D) AnimatedSplashS:

i dthe b D) Appxaml
=

</Grid.Ro
<Grid.Columnpefinitions>
n W

</6rid.ColumnDef: b D AppRes

<1--TitlePanel c

<stackPanel x
<TextBloc
<TextBlock x

</stackPanel>

Build Action Page
Copyto Out Do not copy
Custom Too MSBuild:Com

</stackpanel> - -

e save_to_dxfxz ¥

Ewodva 3.4: Tlepipdrrov epyaciog Visual Studio 2012.

3.1.7 Xaml (extensible Application Markup Language)

H Xaml eivar po Aotk tHmov yA®coo 1 omoio, XPNOIUOTOlEiTaL Yo v
Kobopicovpe TNV gumelpio TOL XPHOTN TG EPAPHOYNG Hag, mapdpota tov html. Me v
Xaml pmopodue va meptypdyovpe to meptBaiiov diemopng (user interface) oe epappoyéc
Windows 8, Windows Presentation Foundation, Silverlight, kot otnv duthopoatiky pog
Windows Phone.

Ovcwotika pe v Xaml dnuiovpyodpe avtd mov PAEREL 0 ¥pNoTNG, To. d1dPopa
buttons, sikoveg, KTA.

Onog gimape Aowdv, pe v Xaml meprypdoovpe to Tt PAénet o yprotc. Avtd yivetat
og éva apyeio pe v kotainén .xaml. Ta va arokthoet Aettovpykotnta to Ul ,n Xaml
ocuvovaletan pe pia ydwooo mpoypappaticpod (C# oty nepintwon pog) oe éva dAro
apyeio pe to 1010 dvopa Ko v avéroyn katdAnén (.cs). ‘Etot Aowmdv yia éva apyeio
Xaml pe to 6vopa Windowl.xaml 6o vrdapyet kot to avrtictoyo apyeio Windowl.cs pe
Tov kOdka (o C#).

Mieovektipozo Tov Xaml

Me avtdv Tov daywpiopd Asttovpykdtntog Kot meprypaens tov Ul pog éxovpe moArd
TAEOVEKTNLLOLTOL.:
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e Mrmopovv évag designer kot évag developer va Aeitovpynocovv mive oty
KOTOGKELN TNG 1010 EQAPHOYNS, O KOOEVOS GTO SIKO TOV KOLUATL.

e Emiong, vrdpyovv epyodeia kou ywo tig dvo depyaocieg (Visual Studio ya tov
kodwko kot Expression Blend yw to design g epapuoyng pag). Me to
Expression Blend amlomoteitanr onpoviikd o oyedocorog TG EQUPUOYNS MG, Kot
givor ToAD gvkoAo va emikevipmbovue oto design kot va @TidEovue dpopea
YPOQUKd kot animations ywpig va ypayoope KaBOA0U KOSIKA.

3.2 Aopn ¢ E@appoyig
3.2.1 Pon Aerrovpyiog (workflow)

H epoppoyn avty éxer éva ocvykekpiuévo polo otn oladikacioo dtayeiptong v
LETPNOEDV EVOS TOTOYPOAPIKOL £PYOV AMOTUTMONG. XKOTOG €ivar va mapoiapPdvel mg
TpmToYyEVY Oedopéva €10000V TIG TOTOYPOUPIKEG LETPNOELS ONUEI®V, VO EKTEAEGEL TIC
npacelg emefepyociog (VTOAOYIGHOG GUVIETAYUEVOV HE TOMKY, HEB0d0, TLTIKMV
opoludtov, eumpocotopio, omchotopio K.T.A.), Vo To amoONKEVGEL GTNV EPAPUOYN OC
project, kot vo gElyel TO TPMOTOYEVEG VMKO o©g GAAN opyavouévn popen, oniadn
dedopéva €€6dov (output) wavd va ypnoiporombovy and drla mpoypdupoto (CAD,
GIS) ko text apyeia yio meportépo enelepyooia.

Avt 1 Aoy anekovifetar oyediaotikd oty ikova (3.5) pe éva yevikd tpomo, pio
mo Aemtopepéotatn pon Asrrovpyiog amewoviletar ot ewdveg (3.6) wor (3.7). H
YPOUATIGUEVT), LE KITPVO YpdLa, TEPLOY cLUPBOAIeL TO Tedio dpdong ™G EQAPULOYNG.
Ymv ovoia, oplobetel ekelveg TIg evépyeleg mOv eKTEAOVVIOL amd TO TEPPAAAOV TOV
onuovpyndnke vy vo  ekTEAOLVTOL Ol  OamopoitnTeg evEPYEles Olayeiplong Kot
enegepyaociag.

To mpdypappo Pacileton oe éva punyovicpnd mov dwtnpel To ATOTEAECUOTO TOV
YEQOOUTIKMV UETPNOEMV. X OLTO TO UNYOVIGHO ELGAYOVTOL TPAOTO TO OEOOUEVO TNG
otdong Kor G omoBookdmELONG (CLVTETAYUEVES, VYOUETPA, OVTIOTOL(O TULTIKE
oQAOApOTa), €V cuvexela emAEYETOL O AIOTO TO YOPTOYPOPIKO €Mimedo 6to omoio Ba
KOTNYOPLOTTO00VTOL TO, OEGOUEVA OGS ONANOY] 1| OPYAVMOOT] TOV YNOPOKAOV OEOOUEVDV,
HETE LEGM NG EPAPUOYNS TO TPOTOYEVY] OEOOUEVA V1oL TNV UETPNOT KABE Kotvohpylov
onueiov (opldvtio yovio, xotakOpven yovia, KeKAMpEVN omdotact, VWog otdyov,
nePlypaer] onpeiov) 1 ommv mepintwon onueiov pe YvooTég ouvietayuéveg (TLy.
TPLYOVOUETPIKOV) 01 cLVTETAYHEVES X, Y KO 1) TEPTYPOPT] TOL onueiov, TEAOG TavTdYpOVA
Le TNV gl0ay®YN KAOe KotvoHpylov onpeiov 1 610 TEAOG TPOYLOTOTOEITOL O GYEIUCUOG
TOV ovioTNTOV petaéld tov onueiov (ktiplo, dpouol, k.4.). Méoo amd T0 TPOYPOLLLL
pHécm TV KAtdAAA®V KAdcewv vroioyilovtol To otowyeio kdbe Kavovpylov onpeiov
(ovvtetaypéveg, TumIKG GEOAROTO K.T.A)  HECH TOL ETAEYUEVOL VTOAOYICTIKOV

TUNHOTOC.
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YTtoAoyLOTIKO >xed1a0TIKO

Turjpa Tprpo
[MéBoSoc MoAikwv >xeS1A0NOG
SUVTETQYUEVWV OvToTnTWwy

EpmpocBotopia

OmicBotopia

Vwota MeTpnTika
STOLYELX STOLYELD
JUVTETOYHEVEG w
2TACEWV
V,Z
X,Y,H —» —
, SD,HD
TuTika
Spapata  Yyog Ztoxou

Ewova 3.5: T'evikn Pon Aettovpylog epappoyng

"Exovtag katayopnuéva OAa ta 0E00UEVA GTNV EQAPLLOYY, LLag dTveTol 1 duvatdTN T VoL
exteléoovpe TIG Pacikég Asrtovpyies: TPoPoAn TV PETPNOEMY, EMEEEPYNCIO TOVS KOt
emoKkOnMon TG Katdotaons. Méca amd avt) v Swdikacio pmopodue  vo
Ol EPIOTOVE TOL OgdOpéEVO e KOADTEPO TPOTO: vo. emAéEovpe O0co Oéhovpe va
KPOTNGOLLE, Va daypdyovpe 6ca Bempolpe AavBacpéva, dypnoto 1 aveTopKn Kat, €V
TENEL, VAL EEAYOVLE TO TEAKO GUVOVOGTIKO ATOTEAEGLLOL.

H popon €£660v g mAnpogopiog eivar éva apyeio oyediov DXF mov vrootnpileton
oo TO, MEPIGGOTEPQ GYEOAOTIKA TTpoypappata. Avtd 10 apyelo okomevel va givar 10
Bacuko vroPabpo ylo TNV TEMKN GYEOIAOT EVOG TOTOYPAPIKOD SLOYPALUOTOS 0oV Eivat
OTOAAAYUEVO OO TIG TPOPANUOTIKEG UETPNOELS KOL TNV amaitnon ypnoLomoinong
aVTooYEO10V VTTaOpoL, Kol Eva apyelo kewévou Xt pe TIg AemTopépEleg TV oNUEi®V
amotvnmwong (katd avéovto apduog onueiov, mpoPforikég cvvietayuéveg East, North,
Height, avtictoyya tomkd o@dlpata (S.D.) Oeast, ONorth, OHeight, YE®YPOPIKES
ovvtetaypéves WQs’84 ¢, A, tov avtioToo KOOWO/XOPAKTNPIGHO oneiov, Kot TO
YOPTOYPOUPIKO EMIMEDO). TNV GUVEXELD LOG SIVETAL 1] SLVATOHTNTA HECH TOL UNYOVICUOD
Isolated Storage vo alAnAemidpdoovpe pe to ovothua apyeiov twv Windows Phone, va
amoONKELGOVE KOl VO POPTMOCOVLE TIG EPYOUCIES [LOG OTNV GUOKELY).
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KEDPAAAIO 4
HAPOYXIAXH E®OAPMOI'HX

210 KeQPAAO0 avTd TOPOVCIAlOVTOL Kol OVOADOVTAL Ol AEITOVPYIEG TOL AOYIGHIKOD
Little Surveyor™ nov avantoydnke oty mapovca Atmhopatiky Epyacio.

4.1 Kevtpiko Megvov

Mo t1g Pacikég evépyeteg VIAPYEL TO KEVIPIKO peVOy amd 1o omoio pog divovtar ot
emAoyég g 000vng amotdmwong Total Station Mapper, amd to omoio avoiyel pua
Kawvovpylo ceXida (Portrait Page) ywa tmv mpaypatonoinon g anotdnmong, Extras ond
70 omoio pog divetar ) duvorotnTa enilvong omteBotopiog kot epmpocotopiog, Settings
¢ oeAidag pvbuicewv g epappoyne, kot tédoc About kotoydpmong mvevpaTikdV
SKoLOUATOV.

Total Station Mapper

About

License:

Full

Ewova 4.1: Kevtpikd Mevoo.
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4.2 Avvatotnteg O06vng Amotortmong (Total Station Mapper)

Amd v 006vn amotvmwong (Total Station Mapper) mpayupotorolovvrar OAeg ot
OTOUTOVUEVEC EVEPYEIEC YL TNV OTOTUTMOOTN TNG TEPLOYNG MEAETNG MOC, KaB®G Ko
eneepyaciog, Kot opyavmons TV YeEmOTIKOV dedopévov nag. apakdto mapotifevral
01 SLVVATOTNTEG TNG 00OVNG ATOTOTTOGONC.
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Little Surveyor 1.2
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Ewova 4.2: H 006vn ¢ amotonmong/xapm.

Amo v gmAoyn evtog ¢ oelidag Tov TAnktpov (Application bar) "total station
setup" mpocBétovran 6Aa oo oTolKEld TNG oTAONG HOG KOOMG Kol TNG GTAONG
undeviopov, evd amd TNV E€mAOY TOv TANKTpov “point measurement”
npocOétovion tor perpnuéva otoyela yioo kdfe  kovovpylo onupeio  mov
amotutOveTAL (0plovTIa Yovie, KEKAMUEVT amOGTAoT), K.T.A.).

Me v emdoyn tov Tinktpov "Add Known point™ giodyovtotl onueio pe yvootég
TPOPOMKEG CUVTETAYUEVES (TPLYOVOUETPIKA K.(.) KOOMG Ko 1) TEPLYPOAPT] TOL
onueiov (ovopacio, KOSKOGC, K.4.).

Me v emroyr "Remove Point” dwaypdeetar £va cuykekpuévo onueio mov dev
EMOBLUOVUE GTNV ATOTOTMOONG WOG, HE TNV E0AYOYN TOV avEovta aptBpov Tov
onueiov, evd £govpe Kol TNV dLVOTOHTNTA TG OYPUPNG OA®Y TV CNUEI®V TNG
gpyaciog pag and v exthoyn "Remove all Points™.

Me v emhoyr "Remove Line" dtoypd@etotl pio GUYKEKPIUEVT] YPALUN TTOV dEV
embupode OGNV OMOTOTIMOONG HOGC, HE TNV €00y®myn Tov avEovia aplfpuod
onueiov apyng Kot TEAOLG TNG YPOUUNG, €YOLUE Kol TNV OuvatOTNTO TNG



Saypagng OA@V TOV YPOUUOV TG epyaciog pog and tnv emthoyn "Remove all
Lines".

e AvvoroTnNTO ETAOYNG TOV YOPTOYPOEIKOV emmédov (Layer) amd Alota £vidg Tov
OTO10V KOTNYOPLOTOLOVVTIAL, OPYOVAOVOVTOL TO YNeLoKd pog dedopéva (onueia,
YPOUUES) OTOvV  €lohyovion otV gpyacio poc, To Pocikd  emimedo  mov
onuovpynonkav eivar: I'evikdo  (Generic), Opwo (Boundary), Odd6¢ (Road),
Xopatédpopog (Dirt-road), ITelddpopog (Sidewalk), Toixoc (Wall), Toiyoc-
[Metpoytiotog (Stone-wall), Kripro (Building), ITotoudg (River), Inyade (Well),
Aévtpo (Tree), Bpayog (Rock), Kolmva (Column), Zvpuatdémieyuo (Fence-wire).

e Moag divetow m dvvatotnTe. YpNoomoinong Tov pevov  (extra) emidvong
omicOotopiag Kot epnpocbotopiog evtoc g celidag amotvnwong (Total Station
Mapper), elcdyovtog avaroyo Le TNV TEPICTAON OC dEdOUEVA YOViES 1 opllovTiEg
OTOGTAGCELG Y10 TOV TPOGOLOPIGHO TOV KAUVOUPYI®V CNUEI®DV.

e Avvatomto amofnKevong Kot QOPTOONG £pYaciog avd maco GTypn HeE TNV
emloyn Tov TAfkTpov “save/load job".

e Me v emtloyn tov mAnkTpov "Save to Text file" kot "Save to DXF file" pog
dtveton  duvatdTa om0 KELONS TOV JEFOUEVOV HOS MG OPYEIOV KEWWEVOL Kot
Kot apyeiov oyediov.

e AvvatoTnTOo LETOPOPTOONG Kol amofKeLonS TV TpoavapepBiviov apyeimv oe
dadiktvakég vanpeoieg, 6nmg OneDrive g Microsoft® ava méoo otiyun.

[Mapaxdto mopatiBevtor ot Agttovpyieg TV KOLUTIOV TG 000VNG mOTOTWGNG Y10 TOV
OXEO10GLO OVTOTITMV.

Evepyomoteiton n  oyedloon  ypapung
HETOEL TV  KOVOUPYI®V  UETPNUEVOV
GNUEI®V TOL OMOTLTMVOVTOL.

‘EvdeiEn amd v omola evnuUeEPOVOLACTE
OTL M QLTOUATN GYXESIAOT YPOUUNG UETOED
TOV  KOWOUPYI®V  EGAYOLEVOV  OMuEimv
glvan evepyomompuévn.

[Ipaypatonotel to Eekivnuo g oyedioonc
™mg  ypopung (start point) amd éva
GUYKEKPIWEVO omnueio mov vrdpyer Mom
GTNV £PYACiO LLOG OMOTVTMUEVO

[Tpaypotonolel o teleiwpo ¢ oyedioong
™me  ypouung (endpoint) mpog  éva
oLYKEKPIUEVO onueio mov vmdpyel MM
oTNV £PYaCio LOG OTOTVTMUEVO.

[Ipayparonotel o KAgioyo pog ovidtnTog
onAadn tov tEAevtaiov omnpeiov  mwov
petpnnke pe to apykd otav Eexivnoe m
oxediaon e ypapune.
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H meproym tov yaptn, onrodn ta mopdabvpo
AmEKOVIONG 6TV Gvuokevn pog Covpdpet
v omd T0 GUVOAO TV CUEI®V oG TOV
£xovv amotvnmOet.

Meyébuvon /  opikpovon (zoom): H
peyébovvon kot opikpovon pog petokivel
o KOVTd 1 7o poKpld omd TO onpeio-
6TOY0 NG KAUEPOG KOl VAOmOlEiTAL [LE TO
TATUO. TOV KOLUT®V Z00Mm in kot zoom
out, | kol pe v ypnon g touchscreen
oBovng tov  €Evmvov  tAepdvov. To
TATNUO TOL KOLUTIOD ZOOM N pog QEPVEL
MO KOVIA OTIG UETPNOEIS MHOS , EVAD TO
TOTNUO TOL  KOLUTIOV Zoom out oG
OTTOLLOKPOVEL ATTO QVTEG.

4.3 Avvatotnteg Mevo? (Extra)

Mivakag 4.1: Aertovpyieg minktpov (buttons) g 086vg amotdnmong

Amd ™ oehda extra mpoypatomolovviol OAEC Ol €VEPYELES, Yo TNV  EmiAvon
eunpocBotopiog kot omcBotopioc. v mepintmon g epnpochotopiog pog dtvetar M
dUVaTOHTNTO EIGOYWYNG OESOUEVOV YOVIOV, KOl 0eS0UEVAOV 0pllOVIIMV OMOGTAGE®Y 0o
dvo (2) yvwortd onueio, Kol oty GLVEXEW N TPOcHNKN TOL onpeiov otV epyacio

AmOTOTOON HLOG.
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Ewcova 4.3: To pevov g epnpocotopiog.




INa v enilvon g omsbotopiog pog divetar 1 SvVATOTNTA EICAYMOYNG OESOUEVMV
yoviov and tpia (3) yvootd onueie, dedopévav omoctdoemv amd 6vo (2) yvootd
onpeta, ot omoieg amootdoelg Oa mpémet va eivar opllovTIES.

w1 18:05 w0 18:06

using
s Distanc

Point 1

| Distances m 2-newPoint | ,:; Point 3

; : 1 tan(a+b) check
D point below line 1-2 ol ;

, | ’ New Point

New Point

Ewova 4.4: To pevod g omiobotopiag.

4.4 PoOpiceic Aoyiopikov (Settings)

Ao 10 KOplo pevod vrdpyel 1 dSuvatdHTNTO EMAOYNG TOV PLOUIGE®Y TOL AOYIGUIKOD
amd Tov YPNoT. XN oeAida pvOuicewv divetor 1 SLVOTOTNTO ETAOYNG TOV HOVAS®OV
HETPNONG YL TIG OMOCTAGELS, TIG Ywvieg (oplldvTtieg Kot KATOKOPLYES), Kol TIC
avtiotoleg axkpifeleg avtOV TV peTpnUEveov peyebmv, ol omoieg eEaptdvTol Amd TV
axpifelo TOL PETPNTIKOL OPYHAVOL TOL YPTCLUOTOLEITAL, KOL OVOPEPOVTAL GTO EYYELPIO0
TOV KOTOOKEVLOOTH. YZWApYeL Kot 1 OuvoTtoOTNTO  E1I60Y®MYNG TOV  GUVIEAECTN
TOPOUOpEmOoNG yapToypapiknc mpoPfoAng (grid scale factor). O emloyég tov ypro
YPNOOTOOVVTOL YloL OAQ TO. TPOPANUOTE 7OV EMADOVIOL a0 TO AOYIGUIKO, Kol
amofnNKeLOVTAL CVTONOTO, Y10 LEAAOVTIKY XPTOT).
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e 11:02
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|
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‘ - ;rti'cal Angle Type
Ne|HTal il 0.9998

zenith
Distance Accuracy
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Horizontal/Vertical %

Ewova 4.5: Zehida Pubuicewv Aoyiopkov.

Yrmdpyer kot 1 dvvaTdTTO EMAOYNG OO TOV ¥PNOTI TOV  GUOTHUOTOS OVOPOPAS
TPOPOMKOV GUVIETAYUEV®V, Y10 TV OOOTH OMEIKOVIOT TOV GNPEIDOV 6TOVG XapTeg bing
maps. Ta ocvotjuoto mov vrootnpifovrar eivar to ET'XA’87 (Greek Grid) xot n
[Maykoopuo Eykapoia Mepkatopikr| [pofoin (UTM/Universal Traverse Mercator).

i 21:34

eyor 1.0

ordinate Sys
. UTM / Universal Traverse Mercator

UTM longitudinal zone (1-60) al

Hemisphere North 0 Nellita

o State Plane System 1983

State Plane Zone FL EAST

Cl_\AMEST

. British National Grid / OSGB 1936

@ Greck Grid / HGRS 1987

Ewcova 4.6: Zedida Emhoyng Zvothpotog Avapopds.
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4.5 E€aymyn Acdouévav
4.5.1 DXF

‘Eva koo mpdPAnue mov avtipetonilovy €100V €id0vg epapproyég etvar 1 eEaymyn
TV 0edopévev oe pio popen mov vo eEac@oMiel TNV TPAKTIKOTNTO, TV KaBoAMKOTNTA
(vmootpiEN and 6Aa ta Aoywopkd CAD) kot vo ikavomotet Ta maykodsua tpodtuma. To
apyeio DXF (Drawing Exchange Format) xotookevng tng Autodesk (1982), sivar 1
TPOTLTN LOPON OLOKIVIONG YPOPIK®OV OedOUEVOV OMMG KOl TOV TEYVIKOV GYedimv
(tomoypaikdv, apyrtektovik@v KAm.) , 1o dXf apyeio umopel va mepiéyel moAdywva,
oynuota, ypopupés, onueia, kKAn. Eropévag yio v epyacio pog emaéydnie avtd 1o €i60g
apyeiov yio vor eELINPETEL TOVG GKOTOVE UETAPOPAS TOV OEGOUEVOV TNG EQPAPLOYNG OE
AL AOYIOUIKA.

projectl

Ewova 4.7: Atobfkevon-petapodptwon epyaciog o popen dxf.

4.5.2 Apyeio keyuévov

O ypNo¢ ToL AOYIoHIKOD £XEL TNV OLVATOTNTA VO OTOONKEVCEL e Evay EVOALAKTIKO
TPOTO TNV EPYACIO TTOV £YEL TPOYUATOTOWOEL, G LOpP1| apyeiov keyévov (text file). To
apyeio kewévou meprrappdavel tov avcovta aplOud, Tic TPoPOAIKEG GUVIETAYUEVES TWV
ONUEI®V amOTOTMOONG, TO AVTICTOLYO TUTKG COOALOTO, TIG YEOYPUPIKEG GUVIETAYUEVES
Wgs’84, tov avtioToro Koo/ xapakTnpiopid onueiov, Kol TO XUPTOYPUPIKO EMITESO
(layer).
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.
) test - Notepad
File Edit Format View Help

Point East North Height S5TD-E STD-N  STD-H Longitude(wss’ 84) Latitude(wes'84) Description Layer .
1 623284.8490 4107892.964 120.716 0.026 0.021 0.035 25.3802620484166 37.11182852425 0pLO AVTWVH Z. Boundary
2 623751.039 4107756.074 122.55%4 0.025 0.02 0.035 25.3944850431038 37.110533341686 opLO MLYothn Z.  Boundary

Ewova 4.8: Apyeio keylévov ATotonmong.

4.6 Amrodkevon/@optoocn Epyociog

O ypMotg TG €PAPULOYNG €XEL TNV SLVATOTNTO VO, ATOONKEVEL KOl VO POPTMVEL TNV
epyacio Tov, SNAAON TA PETPMUEVO CNUEIN ATOTVTTMOONG OVA TACO, GTIYUN EIGAYOVTOG TO
o6vopa Tov apyeiov e 1o omoio emBupel va amodnkevtel, n emAéyovtag 1o amd v AMota
OV OVOVEDVETAL OVTIGTOLYOL.

W 20:26

e Surveyor 1.2

Load Job

2 Surveyor 1.2

Ewova 4.9: Zehida Amodnkevong kot DOpTmONG EpYACLDV.
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4.7 Mopaoerypa ypiions ™s Eoappoync

Mopaxdto epoappdletar Eva Tapadelyuo HETPHCEMY HECH TOL TLTOAOYIOVL KOl TNG
EQOPUOYNG YO GUYKPIOT OMOTEAEGUATOV, KOl TOPOLGLALOVIOL KOl TEPTYPAPOVIOL TO
Sipopo. mapdbvpa e epoppoyic Little Surveyor™, ka@dc xor o oyediacudc
OVTIOTNTMV:

Eoapuoyn mtopodsiyuotoc LEcm TuToAoYiov:

[Mopaxdto moapatibevtor ot mpoPoAikés cuvvtetaypéves onpeiov oTAoNG KOl TO
aVTIoTO(O. TUTTIKE COAALOTA, Ol TPOPBOAIKES GUVIETAYUEVEG TNG OTACNC UNOEVIGLOV TO
aVTIOTO(O. TUTIKA TOV CEAAUOTO, KOl TO PETPNTIKA otoryeio evog onueiov (oplovia
yovia o, (evibia yovia Z, kekApévn andctaon:

Xop [M] 606137.009 Oxop [M] 0.015
Yor [M] 4105932.102 Ovop [M] 0.01
Xep [M] 606266.325 oxsp [M] 0.02
Ysp [M] 4106159.645 oysp [M] 0.025
SDor-Fp) [M] 250 SD(op-Fr)iM] 0.00304

170.9878 2.685870082
90.4450 1.420706738

a [mm] 3
2
| 5 2.42407E-05
| 5 2.42407E-05
| 9.4807E-09
3.42815E-05
| 0.000103228

‘ 203.888 3.202665215
‘ 32.9002 0.516795133

[ivaxag 4.2: [ivaxag ototyeimv.

Omnov:

OP: onueio otdong (Occupation point)
BP: otdon undeviopov (Backsight point)
FP: onueio oxdmevong (Foresight point)
SD: kexhpévn amootaot (Slope Distance)
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VX

0.000225 0 0 0 0

0 0.0001 0 0 0

0 0 0.00000925 0 0

0 0 0 5.87611E-10 0

0 0 0 0 1.06559E-08

Mivaxog 4.3: [ivaxkag MetafAntomroc.
Jyx

Xo Yo SD Z o
Xs 1 0 -0.060348433 -2.281575918 -246.7285741
Ys 1 -0.986914296 -37.31198622 15.08710819

[Mivaxag 4.4: O lokopravog [Mivaxag.

jyxT
1 0
0 1
-0.060348  -0.986914296
-2.281576  -37.31198622
-246.7286  15.08710819

ITivakag 4.5 Avaotpopog mivakag.

TéNog, Ta TVTTIKE GOAALATO Ox KO Oy:

Jyx-Vx-jyxT
0.0008737  -3.91E-05
-3.906E-05  0.000112

MMivakog 4.6: Tivakag petapfintémmrog-cvppetafAntommog daotdoewy (2X2).

Kot pe omikd cedipota:
oxrp=10.03
oyrp=20.01
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Egappoyn mopadeiypotoc pé€cm Aoyiopkov:

Amo v emhoyn tov TANKTpov Total Station Setup avoiyer o kovoOpyle ceAida
(Portrait Page ewcova 4.10), eviog avtng ELGAYOVTOL TO YVOOTH LoG oTotyElo, OnAadn Tig
npoPolkéc cuvretayuéveg kot opbopetpikd vyouetpo onpeiov otdong (occupation
point) kat ta avtiototya tumikd ceaipoto (Xor, Yor, Hop, 6Xor, 6Yor, oHopr) Dyog
opyavov (Instrument Height) kot avtictoyo tumikd c@diua, kot TEA0G TIG TPOPOMKES
ovVTETAYUEVEG TNG oTdomg undevicpov (backside point) kot to avtictoyo TumiKd TOV
opdApoto (Xep, YBr, 6XBp, 6YBP).

rdinates and Standard Dev)

oX(OP)
vor TR
v ED

-

| x@ep) PN 5.0 E(m)

LN 606137.009 (L) 0.015
AN 4105932.102 ALER) m

BN Northm) BEXCEM S.D N(m)

Ewova 4.10: Zehida [TpocBnkng cuvieToyLEVOV/GOOALATOV GTAOT|G OPYEVOD KOl UNOEVIGHOD.
‘Eva cuveyeia to onueion ovtd pamoptdpovior avtopata otov xaptn bing maps, evo

omv ovvéyeln emléyovpe and v Aota (listbox), to yaptoypoaeikd emimedo TV
dedopévev pog (ewova 4.11).

Little Surveyor 1.2

ey [~ [] [~] [3]

100 Meters

© ® O

Ewova 4.11: Ztdom opydvov Kot 6Téon Undevicpov.
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Me 10 KMkdpiopo tov onueiov (skova 4.12) avtdv kot kde dAlov onpeiov g
ePYACiog EVNUEPOVOUACTE AVA TAGO GTIYUT LLE TO GTOLYELD TOV GNUEIOV, GUVTETAYUEVEG
K.G... Evd otnv cuvéyela gvepyomolovpe v oyediocn YPOoUUnG HETOED TV KOVOOPYI®V

onueiov.
w7 13:54 w7 13:54

Total Station: Occupation Point Total Station: Backside Point
East:606137.009 North:4105932.102 East:606266.325 North:4106159.645

Height:85.25

Ewcova 4.12: Kl otdong opydvov Kot 6Tédong Undevicpov.

Amd v emloyn tov TAKTpoL POINt measurement avoiyetl po. Koavodpylo ceLida
(Portrait Page swova 4.13), otnv onoia glodyovtal To. LETPNTIKG pag dedopéva, yio kabe
Kavovpylo onueio Eexmpiotd: opldvtia yovia o, Cevibia/katakdpoen yovia, KekMPEv
andoTact Kot Vyog otdyov, pali pe pa meptypaen tov onpeiov Point Description

w7 13:59

e )

0,4450

Iemh/a/"'u., 1ennh/a,,”% ’
",
%5 P2
d:

9 tal Ang

F. Point | W"lar;a e . F-Point
| 3

forori—

| <©

18.Point !] o =, S -

| Sot® S

| Occ. Point ' y t ) L}

Ewova 4.13: Zelida Ynoroyiopod Znueiov ATOTOT®GONG Kot E160YWOYT] OESOUEVOV.
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Ev ovveyela 1o kavodpylo onueio pomoptdpetal avtopoto 6tovg xapteg Bing Maps,
pali pe 1o otoyela tov Omwg avéoviag apBuoc, IlpoPoiikég ovvietayuéveg,
OpBopetpikd YyoueTpo, Kot To avTicTol o TUTIKA o@aipata (eikova 4.14).

®% 14:00 L 21:43

Little Surveyor 1.2

Generic
Point: 1 East:606121.922+0.03
North:4105685.377+0.011
Height:122.183+0.031 Code:test

Ewova 4.14: Anewcoévion Znpeiov AToTOTOONG Kol GTOLEIWV.

2TV oLYKPION TOV OMOTEAECUATOV VTOAOYIGU®MV TLTOAOYiOL Kot aAydpiBpov Tov
KOOKo Yoo To onueio pe avgovto apBud éva (1), mapatnpioape 0Tt SV VIAPYOLY
JPOPES, Apa 0 KOJKAG elvar ypappévog cmatd xwpig cedipata kot Aabn. Ev cuveyeia
elodryovran ta ototyeio devtepOL (2°) onueiov, evd oyedALETOL CVTOUATO 1] YPOUUN TOV
evaovel to 1° kot to 2° onpeio g anothnwong (ewova 4.15).

9 14:00 w0 14:00

Little Surveyor 1.2

Generic

195,5414

215

Computed Point (Foresight)
East+S.Dev. North+S.Dev.

zenith/ap,
| 2
| [, @
| 9 pomrtione, 557
18. Point m

9\5‘3\'\(' <
S @
Occ. Point  \ ]

Ewova 4.15: Agdtepo onpeio AToTonmong Kot 1 Zyedioomn Ypoppns.
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Ev ovveyela eiodyovion ta ototyeia tpitov (3°°) onueiov, oyedidletar avtépato 1
ypapp mov evevet 1o 2° kot 1o 3° onpeto g anotdnwong (ewdva 4.16).

[Ca] s 14:02

Little Surveyor 1.2

Generic

H+S.Dev.

| aenithyy,
| it
e, ?
porizoE2 Andle : F. Point

] o
B. Point o

Occ. Point

Ewova 4.16: Tpito onpeio ATotdmmong Kot 1 Xyedicon ypopung.

‘Eva. cuveyela eicdyovion tar otoryeio té€toprov kot mEUmMTOL onpeiov, oyedaletan
avToOpATO YPOoUU| Tov evavel To 3° pe to 4° ko 1o 4° pe to 5° onpeio g amoTHTOONG
(ewova 4.17).

w7 14:04

Little Surveyor 1.2

Generic

Ewova 4.17: Térapro kot [Téumto onueio Amotdnmwong kat 1 Lyedioon ypopungs.
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Ev cuveyela emdéyetan To mAKTPO KAEIGIHO OVTOTNTAG, KOl GYESALETOL VPO HETAED
TOV TEAEVTOLOV E1GAYOUEVOL oNUEiOL 5% Kot TOL TPMTOL EIGAYOUEVOL CNUEIOL HETE OO
TNV EMAOYN TOL TANKTPOL GYedlOGT YPOUUNG , ONAaomn tov 1°° (eikdva 4.18).

w7 14:04

Little Surveyor 1.2

Gen%ric @

Ewova 4.18: To kAgioylo TG OVIOTNTOG UE TV ETAOYTH TOL TANKTPOL KAgioyo ovtotntag (close entity).

Ev cvveyela eiodyovror ot av&ovteg apBpoi tov dvo tuyaiov onueiov mov embopodue
v oxediaom ypapung neta&d tovg (eikova 4.19).

w3 14:05 W) 14:06

Point: 2 East:606051.375+0.024 Point: 4 East:606111.077+0.021
North:4105753.35+0.014 North:4105789.383+0.011
Height:90.249+0.031 Code:6plo Height:88.776+0.031 Code:éplo

Ewova 4.19: Ztoryeio onueiov 2 kot 4.
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Yyedialetar avtopaTo 1 YPOUUN TOV EVAVeL To 2° pe 1o 4° onueio g omoTOTMOONG, TOV
yaptoypopikod emmédov Opo (boundary). Koi m epyacio pog givar €royun yuo
amoffkevon, petapdptwon, kot eEaywyng og text kot dxf apyeiov (ewodva 4.20).

% 14:06 % 14:06

Little Surveyor 1.2 Little Surveyor 1.2

Generic Generic @

% 100 Meters

Ewova 4.20: Zyediaon I'poppng Meta&d onpeimv 2 kot 4 Kot To GOVOAO TOV ONUEI®V TNG £pYACiOC.
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KEDPAAAIO S
EMIIOPIKO AOI'TXMIKO

210 KEPAAMIO 0VTO TOPOVGLALETOL EVOEIKTIKA EUTOPIKO AOYIGHKO TTediov omd etonpieg
mov 10 Owbétouvv.  Avoeépovior Kot Topovoldloviol  EVOEIKTIKG  OplouéVa
YOPOKTNPIOTIKA OV S1BETOVY, Y10 VO KOTOAVONGOLUE TIS AELTOVPYIEC OV TOPEYOLV
OTOVG YPNOTEC TOMOYPAPOLS, KOOMG Kol TG SLVOTOTNTEC TOV €YEL TO OKO HOG Yo
HEALOVTIKY] ovaBAOLIoT TOV AEITOLPYIDV TOL.

5.1 Aoyropko Ilediov
5.1.1 Aoywopké Iediov FieldGenius

To Aoyiopkd mediov ovAroyfg dedouévov Field Genius éxdoong tng etonpiog
MicroSurvey Software Inc. meptypdoetar o¢ 16xvPO Kol TAPUYOYIKO OO TNV €V AOY®
etapio. Amoyn n omoia cupE®veiToL amd EUAS LETA Ad YPNON TOV AOYIGUIKOV LE OmAO
Kotoypapuo (data collector) g hp ipag.

FieldGenius Project Manager Ty @
CHProgram Flesvicrosurey Wicra Survey FleldGenis\Fa
Prrajectsy,

Projcct Datc o
| 818/2006

mccain airport pickup §N 712006

gps demo §n 62006
wyZimpornt & 02006

gpsdemuo 832006

offset shot TR28f2006
Tomscreek? TI25I2006 bt
o o |8 pﬁi’a r?rem%; Eat

Ewova 5.1: To pevov évapéng g epyaciag.

H évopén g epyaciog amotvnmwong, yapaéng, k.¢.. oto FieldGenius eivot dpeon kot
amin. Me v ekxivinon g epapuoyng FieldGenius, divetar 1 dvvatdtta avolypoarog
[Open] g veiotdpevng epyaciog, M M emdoyn upag kowvovpylag [New Project]
TANKTpoAOYOVTOC £va vEo ovoua (PAéme Ewova 5.1). Tote {nreiton vo. emdeybei éva
npétumo apyeio (Automap Template) 1 éva yapaktpiotikd apyeio (future list file),
ovopdaletar 1o apyeio mpwrtoyevov dedouévov (raw file), 1 ypnolwomoleitar to
npoemAeyuévo ovopa gpyooiag. Emiéyovtag [Tpomomoinon IMAnpogopidv Epyaciog]
HOG EMTPENETAL VO, EICAYOVUE TO PEAN TOV GLVEPYEIOL OMOTVTTMOONG, TO. TOTOYPOUPIKA
opyava pe tovg aplBuovs oepds, v Bepuokpacio, TNV mEoT, Kot GAAEG XPNOULES
TANPOPOPIES, ONAON LETAOEOOUEVAL.
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2V ocuvéyelo HEco TG 000vng pubuicemv emAEYOVTOL Ol LOVADES KOl 1] LOPON TV
TANPOPOPLOV, EV GLVEXEID TO GVOTNUA OVOPOPAS cuvTeTayuévomy. TToAAd and avtd Ta
ototyeia yperdletar va 16ay0ovv Hovo o popa yio Ty £pyacia.

Amo ekel, odnyobvtor o o 006vn eMAOYNG Ye®mOOITIKOD oTafuovy, o1V omoia
ava@épovtol oyedov OAeg Ol HAPKES Kol TO UOVTEAX €EOTAMGLOV TOV TOYKOCUIWG
YVOOTOV etoipldyv. o mopddetypo, otnv Aloto tov otafumdv cvumeptiapfdavovtal
Geodimeter, pue Teyvoroyieg Laser, Leica, Nikon, Pentax, Sokkia, South, Topcon,
Trimble xou Zeiss. Xtov vrootnpilouevo eEomond GPS mepilapfavovron Leica
Novatel, Sokkia, Topcon, Trimble kot dAhec NMEA-wavég povadeg GPS, vrootipién
yioo RTN eivar &wbéowa vy Leica, Altus, Magellan, Sokkia o1 Javad.

| ®\2 ;;')|ﬁ@ ﬁ?"|ft}| ki
:2 NT SideShet

HT: 0.0

EF bt *_

@ - 5|n| oL >
Mesxchk 10

r" “Hao Desc=
|| 5

.

Ewova 5.2: H 006vn g amotommong/yapt.

MoMg tomoBetnBel 0 oTabud pag og éva YvmoTd onueio GLVTETOYUEV®V, TO AOYICUIKO
nog el ot Aqym og backsight uétpnong (fomoebookdénevon™). To wpdypoppo sivar
o€ Béon va grooyBel alipovOiog kat va amobnkevbel To onueio onicOiag 6yng, 1 Hropovv
va  ypnowonomBodv 000 yvoord onpeio cvvtetoypuévov, oTdong Kot GTAGNG
"undevicpon”.

Metd agov opioteil | omioBookodnevon (backsight), tapoveialeton n 006vn tov yépn,
6mov 10 peyoAdtepo pépog ¢ epyaciag emrvyyovetoar (PAéme Ewdva 5.2). Tnv
ovyKekpéEVN 000vn emAéyovtor to €idog g okdmevong mov emboupel 0 ypHoTNS VA
napBei, 1 pOOUION TOV VYOVS TOV GTOHYOV, N Enesepyacio TG TEPLYPOUPNS CNUEI®VY, KOl 1)
ektéleon AoV oyxetik®v Asttovpyidv. Iatdviac [Evapén] o ypnotng odnysitan oto
KOplo pevol, Omov eivor oe Béom va Ppel Tig pvbuicelg g epyaciag, T cTOoKElN
yopdéemv, TAnpoeopiec odomotiog, EVIOAES eloaymYNG / eEaymyNng Ko AALES AerTovpyieg.
[Matdvtog [[Ipofoin xaptn] o xpHotng emotpépel oty 006vn Tov Xaptn. Mo ypopuun
EPYOAEIOV KOTO PNKOC TOV KAT® HEPOVS TNG 000VNG mepthapPdavel Kovumid yio Tov
OLTOLOTOTOUUEVO OYESIAGLUO YPOUUU®DV, TEPLYPUOOV Kot apBpod onueiov. Eva kovumi
[Aettovpyio. pérpnong] emttpémel v emAoyn TG OKOMEVONG ONUEIOL AETTOUEPELOG,
6dgvong, offset, | moALATAOV TEPLOS®V PETPNONG YOVIOV, KOOGS Kot omicHotopiag.
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H MicroSurvey oyediace 10 TANKTPO HETPNONG UEYOADTEPO OO OTOLOONTOTE GALO
TMKTpO, KabotOviag TNy pétpnon evog onueiov o amAn  Odikaocio, Kot
KOTOANYOVTOG LOG OTO GUUTEPAGHO OTL 1] 006V TOL YAPTN EYEL LEYAAT AEITOLPYIKOTNTA,
elval KoAd oyedlaoéVT KOl TOKTOTONIEVT).

Setings 2 @
1 Program fi Fiasding
D iz @ Pl

3 Instrument Selection b eybioard Shorbouks

Conrdingts Fo5tem Profect Infiof mation

! Il s Wi @ Fiera Home

Ewova 5.3: To pevod vmoAoyioumy.

H povtiva ydpatng mepiéxelt OAeg T1G €VIOAEC MOV avapéVOvVTOL amd €va TANP®G
eComlopévo  Aoyiopikd ovAioyng dedopévov. Emoyéc ydpaing mepthappdvovv
pepovouéva onueio, Alota omd onueion 1 ypoupéc, evbvypaupiocslg (Tpdypoppa
odomotiog) kol emedveleg. Oplovtieg kol KAOETEG UETATOMICES ®G TPOS TIG
evBuypappicetg, kobmng kot yapdéelg kiicewv vrootnpilovral. To Aoyopikd emTpémet
v onuovpyio aVTOV TV OVIOTHTOV o©T0 7edio 1 TNV ypnollomoinon g
Aertovpywodmroag LandXML yio v eioayoyn and éva mpdypoupa CAD. Emiong
umopovv va. elcayovtar AUtOCAD DXF apyeia kabmg kot apyeio swcovag. H eicaywyn /
eCayoyn tov onuelov prnopet va mpaypoatonombei oe tomomompévn popen ASCII, kot
OAa ta otorxeion Bo pmopovv va e€aybovv dueco wc Autodesk Fieldbook (.fbk),
SmartDraw (.sdr) 1| apyeia LandXML, Shapefiles r} DXF apyeia.

Ot edkéc povtiveg vmoroyloudv oto FieldGenius, pe v cvvropoypaeioo COGO
(Coordinate Geometry), dniadr, kKabe ypoupn Exel LETPNGEIS TOV TNV TEPLYPAPOVY, UIO
evBeia ypopun €xel por 01evHBovvon Ko éva unkog, po optidvtior KoumHAn €xel axtiva,
yovia, piKog TOEov K.T.A., QVTEG OL LETPNGELS AMOTELODV TNV YEMUETPIO. GUVIETAYUEVOV
N oAM®g TG edkég povtiveg vmoroyiopumyv COGO. Avtég ot poutiveg sivar daitepa
WOYVPEC GE GLYKPLON HE To GAAG AOYiGHKE cvAloyng dedopuévov (PAéne Ewodva 5.3).
Emtpénovv 10ov vmoAoyioud eumpocHotopmdv pe PBdon mmv amdoTOoN, TIC YOVIEC 1|
0TO10ONTOTE GLVOLAGHO aVTMOV. [daitepa ¥POIUOG Elvar KAl O VTOAOYIGUOS optloVTING
KOaumTOANG oty odomoua. To mpodypappa meptlopupdvel emiong kot £vov UETATPOTEN
ocuvtetaypéveoy o omolog gival oe 06om Vo TPAYLOTOTOMGEL UETATPOTES UETOED TMOV

SPOP®Y GLGTNUATOV GLVTETOYUEVOVY, cuureptlopfavouévaov Tov kpatikov NAD’27,
NAD’83, UTM27, UTM83, tov Kavadd kot tng Avotpaiiog.
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Towg n o a&oonueimtn dapopd petac&d tov Aoylopkod mediov FieldGenius ko
GAAOV LOYIoCUIKMV TTEGTOV €lval 1 AVTOUATOTONUEVT] GYEOLAOT] POVTIVAOV YPOUUdV. AVTi
va ypetaleton va Bopdtot o ypnotg kmdikovg 1 apBuovg (BCS, FL6, EP10, kin), eiva
oe Béon va Eekvnoetl wa ypouur amkd matovtag to kovumi [[papun] ko Aappdvoviog
po okomevon. Avti 1 ypappq oxedtdleTor ovtopata oty endpevn okdémevon. Otav
TEAELDOVEL PE TNV Ypapuun, amhd Eovamatdel o kovuni [Ipoaupn] yo va v teleldosL.
Mmopel 10te 6T cvvEyela va AdPet o pétpnon onueiov mélovrag to mAnkTpo [Shot] 7
va Eekvnoet pa véa ypapuun, totoviag [[papun] ko otn ovvéyeto [Shot]. AAlalovtog
™V TEPLYPOPT] TOV onueiov doev emmpedletor n oVTOUATN OYXESINON TNG YPOUUNC.

Extoég amd v oyedlaon omidv YPOoUU®V, TO AOYIGHKO TOPEYEL TNV OLVOTOTNTO
oyedtoone KAmBoewovg kot kKukAMkov ToEov. Me v kKlmBoedng oyedtaletor tOE0
OLUVOPUOYNG, KOu  To  KukMkd 16&a  eivor  omdhd  tO&o  TpidV  omueiwv.

KAkdpovtag ™ ypopun, epeaviCetor m epyoietokn ypapuns. Avty n ypouun
epyorelVv EMTPENEL GTOV YPNOTN VO YPNCLULOTOMGCEL gpyareio OmmG peTpotarvia, 1M
omoio, TOV EMITPEMEL VO GYESIACEL EVOL OKITGO, YPNOULOTOIOVTAG TIC YPOUUES (1] Ta onuein)
T0. omoia €xEl AMOTVRAGCEL. AtvovTog TV duvaTOTNTA TNG HETPNONG EVOG GLTION KO TNG
oxedlaong tov amevbeiog oto YEPLOTNPO TEdiOV OvVTL 6TO aVTOoYESI0 Kpoki. To
YOPOKTNPLOTIKO aVTO TPOCOEPEL TN SLVATOTNTA YO ONUAVTIKY e€otkovounot ypdvov,
1660 6710 TEdI0 OGO KOt GTO YPAPELo.

5.1.2 Aoywopké Iediov Carlson SurvCE

To Moyiopukd mediov Carlson SurvCE eivor éva oAokANpopévo cOGTNIO GLAAOYNG
JEBOUEVOV Y10 TPOYLOTIKOD KIvNUATIKOD ¥povoy yemdartikovg dékteg (RTK GPS) kot
yvewdortikovg otabuovg (Total Stations) pe dvvotdTNTEG YEMUETPING GUVIETAYUEV®V.
Yrnootpiler to egvphtepo @dopa TV yemdoutik®dv dektdv GPS kot yemdoitikdv
otafumv kot eivar emiong cupPotd Pe POUTOTIKOVS YEMONITIKOVG GTAOOVC,.

SurvCE 4.0 yopoktnprotikd wepriappavooy:

e Ynootpiler v €060 avdivong petpnoewv GNSS

e EvkoAia ot ypnon, xépig ot Pacsiopévn oe TABS doun tov pevoo.

e [TAovo1a Ypapikd pe TavtdYPovn GLALOYT oTOLKEI®V OO TN 006V YPOUPIKNG

OTEIKOVIOTNC.

o Awyeipton mOAA®OV GUGTNUATOV AVAPOPAG Kot TPOPOADY Kot dNpovpyic VEOV.

e AvvoTOTNTO LETAGYNUOTIGLOV GE TOMIKO GUGTILLOL.

o [TAnpng oepd AettovpyldV yio omoTOTOo™ Kot Xapaln).

o [TAnpng oepd 101G poutiveg vmoroyiopudv COGO (Inverse, Touég, Eppadov,
[TpoPoAir, onpeiov x.a..).
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o XApa&n YPOUUNG Kot TUPAAANANG OE QTN V.

o [TAnpeg mpdypappa TPIEIAGTATNG 000TOUNG [LE SLVATOHTNTO EIGOYWYNG OESOUEVOV aTTO
apyeio DXF.

e Yrnoothpi&n norarmimv format ko diaitepa tov DXF, ASCII, SHP kot LandXML.

e AvvatdtTnTo GUVOESNC e TOVE TEPLEGATEPOLS ['emdanTikoHg Ztafovg Kot Aopupopikd
Yvotuota GPS 0Amv tov eToipiov.

e AvvotdTTO OV TOUATNG OYXEOTAONG TOV LETPNUEVOV GTOLYEIDV LLE TN YPTOT KOIKDOV
OAAG Ko TEPOLTEP® GYEDINOT Y10 TOPAY®YN ETOIU®V oYedimv TOmov DXF.

Ev GTO

Mevob mov PBaciletar og cvotuo kapteddv (PAéne Ewdva 5.4). Oleg o1 evtorég sivat
opatéc o€ KOBe PeVOD, AMOTPETOVTIOS TV OVAYKN Yo TAVM/KAT® KOAoN Yo TV B€oon
TOV ETAOYDV.

£, J0B:SURVCE

IE Equip | Survey | COGO | Road |
1Job 6 Data Transfer (&) |
2 Job Settings 2o | ZImport/Export 3
3 Points i= | 8 Delete Job %5,
4 Raw Data &1 | 9 write Note Y 4
5 Feature Code List (] | 0Exit ¥l |

Ewova 5.4: Mevod pe cOoTnue KapTELDV.

H 0086w ypapik®dv amotedel T0 0VGLOGTIKO HEPOG TOV cuoTiaToc. Katd tn cuAioyn
TOV 0ed0UEVOV, To onueia epeaviCovtar otny 006vn, 6Tmg avtd cuArEyovtol. Ta onueio
emonpaivovtal pe tov aplud tov onueio, To VYog Kot TV mePrypaen. Kdabe éva and
OVTA TO YOPOKTNPIOTIKA UTopel va yivel opatd 1 OxL, avaAoyo pe TV epyacio Kot o
mAnpoeopia eivor yprioun. Avtd, coe cuvovacud pHe TO O00EGIHO TAVAPIoUO KOl TIG
dvvatotreg peyéBuvong, mapéyet Eva vynid Babuod ypnodmroc.
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File | Equip & GPS Base

‘Y GPS Rover
1 Centerline Editor J 6 Draw Template <%

2Draw Centerline (& | 7 Utilities P
3 Profile Editor 1 | 8Store Sections £}
4 Draw Profile 12: | 9 Stake Slope 2R
5 Template Editor — | 0 Stake Road [}

Ewova 5.5: Alhayn Tomoypagucod opydvov — SUurvCE kpatdet apyeio yia kGbe 6pyavo, dote 1 evailayn
peta&d Tovg va etvor ypryopn kot €OKOAN.

Beitwopéva I'poorka

YuAAéyovton o onpeia oty ypagtkry 006vn, xaptrn. Enueio oyxedialovtal otnv 006vn
poMg mapBel n pétpnon, N ko 6tav glcdyovrol. Agv vdpyet Kopio avaykn yio evoiioyn
peta&d Tmv 000vav, Koptelmv Yo tnv B€aon tov onueimv.

Q —— N : ft AE
&\ RS
QR SNk [@
7 2

R

A

) K 2

pt: [1194‘ De§c:|| HT:[0
BR|iri2rse5412* zar9203432* 501765400

Ewcova 5.6: Zvlhoyn| onpueiov oty ypoaeikr 006vr.

Otov évag apBuog onueiov ypetdleton va ypnotpomombel g omocbBookodmeLON
(backside), | onueio otdong, N onueio yapa&ng, wmopei o ypHoTNG €ite Vo EIGAYEL TOV
apOuo tov, gite vo emAétel To onpeio and o AMota, 1 va o StAeEEeL amd v 006v.
Edv, katd v emhoyn evog onueiov and v oB6vn Ppicketor e otevn yertviaon pe
Ao onuela, T0Te aVTA ToL onueio epeavioviar o pio Mota ylo TNV TEAKY ETA0YN TOL
owoTov onpeiov mov embuvpel 0 ypoTNG.
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H ypagikn ameikdvion evnuepodvetal cuvexms yuo. va Ogiel m Béom tov oT1d)OL.
Xpnowonowwvtoag to GPS 11 poumotikotg yemdortikovg otabuote, n evnuépmon eivor
duvapukn, ONAadn To €KOVIS0 TOL 6TOYOL Kiveital otnv 006V, OT®MG 0 GTOXOPOPOG
Kwveltoaw el Tov €0GQovs. Me v xpnon GLUPATIKGOV OAOKANPOUEVOV YEMOOITIKMY
otabumv, n 006vn evnuepdveTal pe KaOe PoAr.

AwBaler Land XML

e Ynoompiler LandXML onueia, DTM, pnkotopéc Kot S1otopéc.

H oloxkMpwon peydhov £pyov cvyvl Omaltel Tn oLVEPYOCIO TOAADV TEXVIKOV
ypapeiov. Avtd pmopel vo amattel ) ypHon apyeiwv Spop®mv THTOV TOL TPETEL VA
aVTOAAGGGOVTOL HETAED TOL AOYIGUIKOU 7oL ypnoiponotel drapopetikés popeés. To
SurvCE mapéyet avt tnv SNUAVTIKY IKOVOTNTO, KoL TO opyElo. LTopodV Vo LETATPOTOVY

a6 TerraModel, LandDevelopment, TDS, SDR ka1 LandXML.

To mo onuavtikd and avtd to Aoyioukd ivar to LandXML. Avth i popor| apyeiov
elval vd avdmtuén yoo TeplocOTEPO amd Tpio XPOVIOL KO KAVEL TN HETAPOPE apyeiwv
petad tov mTpoypoppdtov éva aepakt. H popeny LandXML e€oleiper to épyo g
AVATTUENG HETOPPACT®V 6€ GALN TPoidvTa. AVTi owToD, KAOE TPOYPOUUUATICTAS WITOPEl
VO OVOTTOGOEL TO TPOYPAUHatd Tov Yo va dwfdlovv kor vo Ypaeovv e HOPON

LandXML.

Action

ST Begin Line

EL End Line

PC Arc PC

PT Arc PT

CLO | Close Figure
SMO | Smooth Line

JPN | Join Point

Geopak (SC DOT) [4]
InRoads (NV DOT

X

m

-

RECT | Close Rectangular

OH Offset Horizontal

ov Offset Vertical

Carlson _vJ Code: IPC Accept I

Ewova 5.7: Kodwoi Inpeiov.
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o

= Job Settings |V H
EEZEEN units | Format| Options | Stake |

™ Prompt for First Pt ¥ Prompt for Units

{— I” Use Last Job Localization

[T attach Last Control Data
[ ™ Load Previous Cutsheets
fi ™ Use Template DXF

|

[__
l Define Job Attributes |

Ewdva 5.8: Pubuiceic epyoacioc-Ilpocappolopeva layers, ypdpota, Teptypapéc, K.o.

COGO povtivee

To SurvCE mepiéyet 11g Pacikég COGO Aettovpyieg: Inverse, Topég onpeiov, Eppaddv,
doTowpmacelg gubeldv, Tpofoin onueiov (1 TPoPoin evoc onueiov 6e GYEoN He pid
evbeio ypopun 1 v kédbetn ypopuun amd évo onueio o oyéomn pe pia gvbeia ypopuun),
amofnkevon otaduod (n Béon evdc onueiov kabopilovtag v Béomn Tov oTAOHOD Kot pia
amocToon amd o vont evbeio ypoppn) Kot TOAADV HETACYNUATICUOV (UeTATOMION,
TEPIOTPOPT KO AALOYT KALOKOG, O1 OTTOlEG LTOPOVV VO TPAYUATOTO 000V 6€ OAGKAN PO
TO GUVOAO T®V OEGOUEVOV) K.CL.

5.1.3 Aoyropko Ilediov TopSURV

To Moywoukd mediov TOPpSURV g etarpiag Topcon Positioning Systems Inc. éyet
oxedlaotel e PAon TG avAyKeS TOL ¥PNOTN 6To MEdi0, YWPig MTOAOTAOKN HEVOD Kot
TPOGPEPEL YPAPIKEG ATMEIKOVIGELS Y10 TIG TEPLGTOTEPES AE1ToVpYieg Tov. Yootnpilel OAa
TO. GUOTNUOTO OVOPOPAS Kol TPOPOANG 7OV YPNGUOTOOVVTOL 6Tov EAladwkd ot
Kvnpuoko ydpo (ETTA’87, Cassini kKAT.) Kol EMTPENEL TNV EIGAYOYN TOYKOOUIOV 1)
TOTIK®V HOVIEA®MV YEMEWOVS YloL TNV OVOy®YN TOV YEOUETPIKOV LWYOUETP®OV GCF
opBopetpkd otig RTK epyaoies.
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Zak

{

ﬂ 3[3? 0.661 1314 ﬁg

e i

i Topol Data I Map | Offsetsl

Ewova 5.9: Tpogik anewcdvion Aoyiopuod mediov TopSury.

Méow mvikov kot ypaeikov aneikovicewv, To TOPSURYV divel mAnpn avagopd tov
TaPAUETPOV oXeOAGHOD (SrabecoTnTa dopLEdpwV, peyédn DOP, alinobOia kot yovieg
Vyoug SopuEdpmV, ¥EpTNn oVPaVOD Kot AOY® EVTACE®MG GNUOTOC PO BOpLPo Yo Kabe
d0pLPOPO), EVM EMTPEMEL TV TANPN POOLON TOV TOPAUETPOV TOV UETPNCEDV TOGO V10!
RTK 660 ka1 yro Post-processing pefodovg.

To TopSURV odiver emmiéov v odvvarotnta ydpoing onueiov, gvbuypapudv,
Kaumolov, onueiov offset aAld kot evoldpuecmv oNUEIOY TOV TOPUTAV® GTOYEIDY, EVD
gmtpénel Ty anobnkevon tov dedopévov og omowadnmote popen (ASCII, dxf, dwg, shp,
xml, kAzw.), ahAd kou o€ Format tng emdoyng tov ypnot (Custom Format).

e Avvorotnto Xapaéne Enueiov, evbvypoppudv, Kourdrlov, onueiov offset adid
KOl EVOLAUECOV CNUEI®V TOV TOPATAVED CTOLYEIWV.

e Avvaromto mapakolovdnong odabeciudmrag dopveodpwv, upeyédn PDOP,
alyovfia, kol yovieg VYovg SopLEOPMV, YAPTN OVLPAVOL KOl AOY® EVIAGENG
onuatog mpog BopvPo yu kébe dopveopo. ITApn pvOon mopapéTpov TOV
uetpioemv 1060 yro. RTK 660 kat yia Post-Processing pefddovc.

e Avvoromnto Ewsayoyng/E&aywyng apyeiov g popeng ASCII, dxf, dwg, shp,
xml, khw, oG ko oe Format tg emhoyng tov ypnotn (Custom Format).

e Avvatdémra Ewsayoyng/E€ayoyng apyeimv g popeng ASCII, dxf, dwg, shp,
xml, kKAz , 0AAG ko o€ Format g emhoyng tov yprot (Custom Format).

e Avvorotnto sloaymyng opyeiov g popeng geotiff , tiff,jpeg,bomp yuo ypion
®G YOPTOYPOPKO VILOPabpo.

o [legpiéyer e1dkéc povtiveg (CoGO) yo Tov
VTOAOYIGUO EUPAd®V, TOUNG EVOEIDY, EVOIIUECOV CNUEI®V KOUTLADY, KA.

e Avvortotntog evioddv Offset mpokeévou va emtvyeTe LETPHOELS ATPOCITOV
onueiov.

e Avvatomnta elsaymyng Kot xpnons PPAoO KN KmdKdV.

e Avvatomnta sloaymyng Kot xapoaing Pnolakdv Movtédwv Eddeovg DTM.
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AwneOnTikn dleToOn YP1oTH

To TopSURYV 8 diatnpet 10 owkeio, Sounpévo pe peydio eikovidto PeVoD, yia ypinyopn
Kol €0KOAN mAOynon aens. Ymootnpilovtal GLGKELES, XEPLoTHPLo TEdIOV, LE 00OV™
noptpétov kat landscape. H ypagikn diemopn tov AoYIGHKoD £XEL GYEOINGTEL Yo Yp1ioN
pe 006veg apns. ‘Exetl peydio eikovidia mov pmopovv €0KOAN VoL TEGTOVV LE TO dGYTLAO,
Kot M ypoaida dev eivor amapaitntn. To Aoyiopikd mpoceépel odnyieg ypHoews oe
TPAYHaTIKO ¥pdvo. Meumvovtog €161 Tov apliud Tov Gopav Tov 0 YPNOTNG TPEMEL Vi
OTOMOTNOEL Kot va avatpééel 610 gyxepidto oonywv. To kot avadtato Oplo eivol
TEGGEPA LOVO KAIK 1] EMAOYEC, TOL OTALTOVVTOL, Y10, VO PTAGEL O YPNOTNG GE OTOL0ONTOTE
HEPOG TOV AOYIOUIKOV, TTOL eMBVEL Vo £xel TpOSPacT. AAAa 0@éAN mepthapupdvouy v
Tayeio ovalnTnomn mov eMTPEMEL 6TOVG ¥PNoTEC Vo enelepydlovtan To dEGOUEVO TOVG.

i e

A
TG W

Confgure - ;_n. )
{ J. “l <\/}\S (s s} Mo Coreme tiory
2 N Surve
Ecit “L( Edit Roads Y

TE
—~, [\
b (OGO Moo Cormecton:
Job

Ewcova 5.10: AtousOntikn| diemapn ypnotn.

Xnueio perdfaonc yapatng

O avoytdg d1dAoyos Yo TG povTives xapacng 000V Kot KAGNG, TPOCOEPEL EMAOYES
Yo TV TN G€ SLAPOPa. oNUEin LETAPOONC, KATA TNV JLAPKELD TOV GYESOCHOV, TOGO
v 0ptlOVTIOYPOPIKA KOt VWOUETPIKA KPIGLESG BETELS.
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G | Road | [TopsurvLane ][ |

=] ss |o+00.000 | usr
T a20 USH X =20 USh
N . HT

[B Transition Points ]
HR 0.000 Usft

I—Stake Report

Not set! L]“ Next >> ]

Ewova 5.11: Enueio petafoong, yapoaing.

Xaptnc - based Tonroypaoia

To TopSURV 8 mpocépet o eEoupetikry B€aon xaptn, Tov EMTPENEL GTO YPNOTN Vo
LLETPNGEL KOl VO EIGAYEL KOIKOVG, EVA OglyVEL TNV TPEYOLGA BEGT TOVG GE TPYUOTIKO
xpOVO.

Ieprocotepn opat) TEPLOYN YGAPTN

Me Vv mpocOnKn TTVGGOUEVOV YPAUUADV EPYOULEIDV, EIKOVOV POUTOTIKOV OPYOVEOV,
kot gikovidiov fovp, o TopSURYV 8 yaptnc mapéyel meptocoTePN 0pOTn TEPLOYN.

b | r

+ o o\
OE_agl— \|&
# Meas Data Map omeu-

Ewcova 5.12: Opatn meployn yopn.
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Oploneva oo To ypNeTn N OETOOn YAPUENC

H y&pa&n vmootpiler péypt kot mévte SPOPETIKEC Oedoel Yoo ™ ypOEIKN
TANPOQOpia TOV eRPaVIETaL.

[Ip6cBetn mpocappoyn pmopel va yivel pécm kabopllopevmy amd Tov ¥pNoTn ETIKETOV
OEdOUEVDV.

V-l Stake oM |
MI:ZOLE& A || eom | S
. [« | (-
® 1 Normal View [—J
st . ‘n r
Overhead View ® ’
cut 1.251 | ¥ M3P View @J
awp 48101 =~
ToCl L g34 ™ Section .
Elev 5998.5667 7 | e®
Pt: 0473.104 -o--ﬂ-o- :‘;“Q[ ;
2 0425, -

x|

Ewova 5.13: Aenaen ybpaing.

‘OyKol 000 ETVQAVEIDY

To TopSURV emtpénet 610 ¥pnotn va omodnKedoel o HETPNUEVN EMPAVELD KATA
mv yapaén evog DTM, xor mapéyst tn ovvatdmro va vmoioyilovror dvo dykot
empavelmv otig povtiveg COGO.

Yvunepacpatikd to Aoylopkd mediov TopSURV, dwoyepileton OAec T1G TEYVIKES KO
Aentopépeteg ot ypron TV cvokevdv GPS kot yewdoutikdv otabudv yio vo cuAAEEEL
TO. TOMOYPOPIKA dedouéva, TPAYHOTOTOlEl £AEYYO MOLOTNTOG TWV  TOTOYPOUPIK®V
OedoUEVMY, EKTEAEL OVTOCYEOIOVG VLTOAOYIGHOVG oTO medlo, €xel T duvatdTnTo
OTOGTOANG OEGOUEVOV GTO YPOPELD Y10 TEPAUTEP® OVAALGT, dTaY TO GYEA0 ivarn £TOO
dtvel v duvatdTTA Y10 TPOYLATOTOINOT| YAPAENG.
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KE®AAAIO 6
XYMIIEPAXMATA

6.1 Xopunepaopato

Ao v OAn dadikacion avaTTVENG TG EPOPLOYNG, EYIVOV OPKETEG TOPOTPNOELS V1o
TNV AEITOVPYIKOTNTO EVOG GLUGTNUATOS GLVOVOAGHOV EELTVOL TNAEPDVOL KO YEMOOLTIKOV
oTaOHoV, OAAG Kot Yol TNV TANPOTNTO Kol OPYAVMOT TOV LETPNTIKMV OTOTEAEGUATMOV.

Y10 Eexivnua g epyaciog elyape B€oetl Evav Pactkd 6tOY0, 0 0TOI0¢ HTOV 1 AVATTVEN
plog epappoyng  ywo "é€vmva TAEPOVO TOL SIELKOAVVEL TNV GLAAOYY|, KOl GECT|
eneepyacio TOV TOMOYPAPIKAOV UETPNCGEMV GTO MEd(0, amd YEWOUTIKOVG GTAOUOVG,
avTOG 0 0TOYOG G€ OAN TN JAPKELN TNG EKTOVIONG TNG Lo KaBodnyovoe, Kol pTdvovTag
ot0 onueio ovtd, UmopovUE Vo TOVHE OTL TOV EKTANPOCOUE L€ EMTLYIN OTO
TPOCPEPOUEVA YPOVIKE TANIGLO LLOG SITA®UOTIKAG EPYOTTOG.

To yevikdtepo cuumépacio Tov TPOKVTTEL €lvar OTL 01 SLVOTOTNTES KATOYPOUPNG Kot
opybveoong g TANPoopioc HEGH £VOG AOYIGHIKOD TEdIon, €xEl G HOVOLG PPOAYHODS
TNV ONUIOVPYIKOTNTO TOV TPOYPOUUOTIGTI/EMGTILOVE, KOl TO TEAMKO mpoidv oprobetel
éva KOVOTOHO TPOMO  OlEKTEPAIOONG TOV TOTOYPUPIKMOV EPYACIOV, TO OMOI0 UE
peAlovtiky] meportépm Pektioon Bo eivar Katd mOAD MO AMOTEAECUATIKO OMO TIG
KMo IKES YVOOTEG HeBdSouG.

H evoopdtwon g avtdpamg oxediaong ovioTTtov 6To AOYIGUIKO HoG OmoTeAEL Evav
¢Eumvo Kot TOPAAANAO KOVOTOMO TPOTO GLAAOYNG Kol amdO0oNG TOV GYNUATOV TOL
VIApYovV ©t1o medio, vtV TV Asrtovpyion Alyo Aoywopikd mediov tov  dabBéTovv,
avTIOETMG YPNOLUOTOIOVV KMOKOVS Y10, TNV GYESIOCT YPULUDV KOl OYNUATOV.

H mpoPoin tov onueiov kot twv oviottov otnv o86vn amotdnmong pe vrdfadpa
d0PLPOPIKAOV EKOVMOV vl TOAD YPNOIUN Yo TV GUECST EMOTTEID TNG KOTAGTOONGS, TNG
emapkelag onueiov, €dpeon mBovod AdbBove, kol oV  S1ELVKOAVVOT GYEOIGLOV
OVTOTITM®V.

Eniong mapovcidletor 10 @ovopevo va unv ival yvootd 6to €upiTEPO KOO TV
Tomoypdowv Mnyavikdv 1 xp1on AOYIGHIKOV TESI®V LE OAOKANPOUEVOLS YEDMOOTIKOVG
otafpove, (sEaipeorn amotehodv ot 0.Y.0. pe evompatopévn 006vn kar Windows CE «.a.)
LE OMOTEAEGHOL VO UMV EXTOPEAOVVTOL OA®V TV TAEOVEKTNUATOV TOL TPOGPEPOVY KO
Ta opaxtnpifovv.

"Etotl vépyovv ot yepég PBacelg yio tnv TANPN ovATTUEN VOGS LEALOVTIKOV TTPOTOVTOC,
mov 0o ovTopaTOTOMCEL TANPOG TG KoOnuepwég povtiveg evog  Tomoypdpov
Mnyovikod, kot B Tov amaALaEel amd yxpovoPOpeg Kot Omapyot®dUEVES OUOIKAGIES, TOV
dev avnkovv o610 kaBopd emoTNUOVIKO TTEdI0 TOL TOTOYPAPOL (OPYAVMOOT WYNOLOKNG
TAnpoopiag, petapopd, owpbmon, enefepyasio K.T.A.), AVEAVOLY TOV POPTO £PYACTIOG
Kot tov ypdévo OoAoOKANpmOoNG MG HEAETNG, ov&avouv v mBavotnta  Adbovg,
TOPAAELYTG KO TOV TEAIKOV KOGTOVS £PYACIAG.

6.2 IIpotdoeis yio mepartépm Pertioon
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‘Eva onuavtikd medio mov dev gpevvnOnke, ftav 1 duvatdtnto cHvoeons EEvmvou
TNAEQDOVOL Kol OAOKANP®UEVOD YemdorTikoy otabpod (total station) péom acvpaptng
emkovoviag Bluetooth, kat aneikdviong Tov HETPNCEDV GE TPAYLOTIKO ¥pOVOo. AToTENEL
pio ovoykaio peAAovtikn PBeAtioon kobong eCaleipel v avaykn TANKTPOAGYNONG TOV
TPMOTOYEVDV OES0UEVOV.

"Eva dAAo medio mov dev KaAODPONKE amd TV EQOPUOYT NTOV O CLTOUATOS VTOAOYICUOG
Kot amdd00n TOV 1600YOV KOUTOA®Y oo T0 VYOUETPIKA dedopéva mov vroloyilovrot
vy Ka0e onueio amotvmmwong. 'Eva mpoPinua to omoio givor obvleto kot mpoimobétet
TEPLGGATEPT EPELVA

Axoua oto péALovV Ko 10€a Ba ftav vo vmootnpilovrol Kot GALES Aettovpyieg OTMG
emilvon 0dedoem®V Kol TOPOLGIOONG TV amotelecudtov omevdeiag, oAAE Kot vo
vrootnpiloviol TEPIGGHTEPO CLGTHUOTO OVOPOPAC omd TNV epapuoyn O6mwg to Hatt
(moAond datum), pG Kot YPNOIUOTOLOVVIOL OKOUO KOTd KOPOV  TOTOYPUPIKA
SlypApLOTO Kot OEGOUEVO TOV GUYKEKPYLEVOD GUGTILLOTOS OVOPOPAG.

Emiong avaAvovtog T1g Aertovpyieg KATOI®V EVOEIKTIKMOV EUTOPIKOV AOYIGUIKOV TEGIOV
nmov dwtifevtal oV ayopd, TOPATNPOLUE OTL TO Aoyiopkd pmopel va avoPadpictel
nepetaipm Ocov apopd Tig €0kég povtiveg (CoGo, Coordinate Geometry) ywo tov
VIOAOYIoUO EUPASDV, TOUNG EVOELDV, EVOLALECOV OTUEI®V KAUTVADV, K.AT.

AMN o Pedtioon  pmopel va  elvar M vmoompiEn  vroPabpwv  KOV@V
(agpopmToypapics, dopveopikés ewoveg) mov Ba Eyovv dnuovpyndel, ewcaybel amd tov
YPNOTI, LE OVTOV TOV TPOTO 0 ¥PNOTNG deV eEapTaTaL amd TNV aKkpiBeEln TOV EIKOVOV TNG
TopexOpevng vanpeciog Bing Maps mov umopei v punv kodvmtel Ty axpipela, avivon
mov embopel, avtd OBo mpolmobBitel o1 €KOVEC OVTEG VO €XOVV YED®OAVOPOPA TPV
gloayBovv 6To AOYIGHIKO.
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Hopaptnpae: IInyeiog Koodowag

Point_Measurement.xaml.cs
using System;

using System.Windows;

using System.Windows.Controls;
using Microsoft.Phone.Controls;

namespace Little_Surveyor

{

public partial class Point_Measurment : PhoneApplicationPage

{

Settings Settings_Page
Bing_Map_Page Map_Page

new Settings(); //new instance of class Settings
new Bing Map_Page();

public appsettings settings = new appsettings(); // a new instance of the
class appsettings called settings

string selectedlayer;

public Point_Measurment()

{

InitializeComponent();

}

protected override void OnBackKeyPress(System.ComponentModel.CancelEventArgs
e)
{

base.OnBackKeyPress(e);

e.Cancel = true;
NavigationService.Navigate(new Uri("/Bing_Map_Page_Total_station.xaml",
UriKind.Relative));

}

public void TextBox_GotFocus(object sender, RoutedEventArgs e) //Handle the
UIElement.GotFocus event, and in the handler, clear the text. You'll also want to
remove the handler, so that if you click on the TextBox a second time you don't
lose what you've already entered.
{
TextBox tb = (TextBox)sender;
tb.Text = string.Empty;
tb.GotFocus -= TextBox_GotFocus;

}

public void TextBox_GotFocusl(object sender, RoutedEventArgs e) //Handle the
UIElement.GotFocus event, and in the handler, clear the text. You'll also want to
remove the handler, so that if you click on the TextBox a second time you don't
lose what you've already entered.
{
TextBox tb = (TextBox)sender;
tb.Text = string.Empty;

}
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private void button9_Click(object sender, RoutedEventArgs e) //earth button
clicked to calculate coordinates, STD.

{
try

{

//the global variables which have already been converted to meters from the

total station page cs.
double xoccupation = (App.Current as App).x_op;
double yoccupation = (App.Current as App).y_op;
double STD_xOP = (App.Current as App).std_xop;
double STD_yOP= (App.Current as App).std_yop;

double xbackside = (App.Current as App).x_bp;
double ybackside = (App.Current as App).y_bp;
double STD_xBP = (App.Current as App).std_xbp;
double STD_yBP = (App.Current as App).std_ybp;

double HA = (App.Current as App).h_op;

double dev_HA = (App.Current as App).std_hop;

double h = (App.Current as App).instrument_height;

double dev_h = (App.Current as App).std_inst_target_height;

//the data thats entered at the second page

double measured_horizontal_angle = double.Parse(textBox5.Text.Replace(",",
".")); //horizontal right (6e£§160tpodn) measured angle

double D = double.Parse(textBox6.Text.Replace(",", ".")); //slope
distance

double t = double.Parse(textBox14.Text.Replace(",", ".")); //target
height

double v_z = double.Parse(textBox13.Text.Replace(",", ".")); //vertical
angle

Units convert_measurements = new Units();
if (Settings_Page.radioButtonl.IsChecked == true) //if meters are selected
{
D=0D* 1;
t=1t*1;
}
else if (Settings_Page.radioButton2.IsChecked == true) //if us feet are
selected
{
D = convert_measurements.US_feet2meters(D);
t = convert_measurements.US_feet2meters(t);
}
else if (Settings_Page.radioButton3.IsChecked == true) //if int feet are
selected
{
D = convert_measurements.Int_feet2meters(D);
t = convert_measurements.Int_feet2meters(t);

double xb, yb; //the calculated coordinates
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point new_point = new point(); //new instance of class point
new_point.compute_Height(HA, dev_HA, D, v_z, h, dev_h, t, dev_h);
double Height_new_point = new_point.H;

double dev_Height = new_point.standard_dev_H;

Units height = new Units();
if (Settings_Page.radioButtonl.IsChecked == true) //if meters are selected
{
Height_new_point = Height_new_point * 1;
dev_Height = dev_Height * 1;
}
else if (Settings_Page.radioButton2.IsChecked == true) //if us feet are
selected, so the calculated height is converted to us feet
{
Height_new_point = height.meters2US_feet(Height_new_point);
dev_Height = height.meters2US_feet(dev_Height);

else if (Settings_Page.radioButton3.IsChecked == true) //if int feet are
selected
{
Height_new_point = height.meters2Int_feet(Height_new_point);
dev_Height = height.meters2Int_feet(dev_Height);

}

if ((App.Current as App).x _op == @ || (App.Current as App).y op == 0 ||
(App.Current as App).x_bp == @ || (App.Current as App).y bp == @ )
{

MessageBox.Show("No Station and Backsight Data has been Given!");
NavigationService.Navigate(new Uri("/Total_Station_Setup.xaml",
UriKind.Relative));

}

else if (Settings_Page.radioButton4.IsChecked == true &
measured_horizontal_angle > 400 || Settings Page.radioButton4.IsChecked == true &

measured_horizontal angle < @ || Settings Page.radioButton4.IsChecked == true &
v_z < @ || Settings Page.radioButton4.IsChecked == true & v_z > 400)

{

MessageBox.Show("Please enter valid angle data (©-400 gradians)!");

}

else if (Settings_Page.radioButton5.IsChecked == true &
measured_horizontal angle > 360 || Settings Page.radioButton5.IsChecked == true &
measured_horizontal _angle < @ || Settings Page.radioButton5.IsChecked == true &
v_z < @ || Settings_Page.radioButton5.IsChecked == true & v_z > 360)

{

MessageBox.Show("Please enter valid angle data (©-360 degrees)!");
}

else if (Settings_Page.radioButton6.IsChecked == true &
measured_horizontal_angle > 360 || Settings_Page.radioButton6.IsChecked == true &
measured_horizontal _angle < @ || Settings Page.radioButton6.IsChecked == true &
v_z < @ || Settings_Page.radioButton6.IsChecked == true & v_z > 360)

{

}

MessageBox.Show("Please enter valid angle data (©-360 degrees)!");

// if the data inserted is correct
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else if (Settings_Page.radioButton4.IsChecked == true &
measured_horizontal_angle < 400 & measured_horizontal_angle > 0 & v_z < 400 & v_z
> @ || Settings_Page.radioButton5.IsChecked == true & measured_horizontal angle <
360 & measured_horizontal angle > @ & v_z < 360 & v.z > O ||
Settings_Page.radioButton6.IsChecked == true & measured_horizontal_angle < 360 &
measured_horizontal_angle > 8 & v_z < 360 & v_z > 9)

{

double horizontal_angle = @; //initialize of horizontal_angle

Units angle_horizontal = new Units();
if (Settings_Page.radioButton4.IsChecked == true) //petatponn
opilovtiag ywviag oe aktivia yia ywvieg gradians.
{
angle_horizontal.grad2rad(measured_horizontal_angle);
horizontal_angle = angle_horizontal.r;
¥
else if (Settings_Page.radioButton5.IsChecked == true) //petatponi
opilovtiag ywviag oe aktivia yia ywvieg degreesdecimal.
{
angle_horizontal.degreesdecimal2rad(measured_horizontal_angle);
horizontal_angle = angle_horizontal.r;

else if (Settings_Page.radioButton6.IsChecked == true) //petatponi
opillovtiag ywviog oe aktivia yia ywvieg degreesmmss.

angle_horizontal.degreesmmss2rad(measured_horizontal_angle);
horizontal_angle = angle_horizontal.r;

Line line_occupation_point_new_point = new Line();

line_occupation_point_new_point.compute_projective_distance_from_Slope_distance(D,
v_z);

double projective_distance =
line_occupation_point_new_point.projective_distance; //calculated projective
distance in meters which is used to calculate the coordinates of the final new
point.

Line line_backside_point_occupation_point = new Line();

line_backside_point_occupation_point.computeazimuth(xbackside,
ybackside, xoccupation, yoccupation);

double gonia_dieythinsis_backside_point_occupation_point =
line_backside_point_occupation_point.gonia_dieythinsis_se_rad;

double equation_part =
gonia_dieythinsis_backside_point_occupation_point + horizontal_angle + Math.PI;

double gonia_dieythinsis_occupation_point_new_point = equation_part -
(int)(equation_part / 2 * Math.PI) * (2 * Math.PI);

xb = xoccupation + projective_distance *
Math.Sin(gonia_dieythinsis_occupation_point_new_point);

yb = yoccupation + projective_distance *
Math.Cos(gonia_dieythinsis_occupation_point_new_point);

new_point.computeSTD_xy(xoccupation, yoccupation, STD_xOP, STD_yOP,
xbackside, ybackside, STD_xBP, STD_yBP, D, v_z,
gonia_dieythinsis_occupation_point_new_point);
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double STD_x = new_point.STD_x;
double STD_y = new_point.STD_y;

double longitude_ foresight = 0;

double latitude_foresight = 0;

if (Settings_Page.radioButtonl2.IsChecked == true) //if UTM is
selected at the settings page

{
UTM foresight = new UTM();
foresight.UTMXYToLatLon(xb, yb);
longitude_foresight = foresight.Longitude;
latitude_foresight = foresight.Latitude;

}

else if (Settings_Page.radioButtonll.IsChecked == true) //if GGRS87 is
selected at the settings page

{
GGRS87 foresight = new GGRS87();
foresight.GGRS87XYToLatLonWGS84(xb, yb);
longitude_foresight = foresight.Longitude;
latitude_foresight = foresight.Latitude;

}

else if (Settings_Page.radioButtonl5.IsChecked == true) //if 0SGB36 is
selected at the settings page

{
0SGB36 foresight = new OSGB36();
foresight.0SGB36XYToLatLonWGS84(xb, yb);
longitude_foresight = foresight.Longitude;
latitude_foresight = foresight.Latitude;

}

else if (Settings_Page.radioButtonl16.IsChecked == true) //if SPCS is
selected at the settings page
{
State_Plane foresight = new State_Plane();
for (int i = 0; 1 < 8; i++)
if (Settings_Page.zones.SelectedIndex == i ||
Settings_Page.zones.SelectedIndex == 10) //if California III is selected ©
index, or FL NORTH is selected
foresight.toLatLnglLambertConic(xb, yb);

else if (Settings_Page.zones.SelectedIndex == 8 ||
Settings_Page.zones.SelectedIndex == 9 || Settings Page.zones.SelectedIndex == 11
|| Settings_Page.zones.SelectedIndex == 12 || Settings Page.zones.SelectedIndex ==

13)
foresight.toLatLngFromTransverseMercator(xb, yb);

longitude_foresight = foresight.Longitude;
latitude_foresight = foresight.Latitude;

}

// the converion to the units is done after the conversion to wgs84
because only meters can be given for the wgs84 conversion.

Units output = new Units();

if (Settings_Page.radioButtonl.IsChecked == true) //if meters are
selected , its not necessery

{
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xb = xb * 1;

yb = yb * 1;
STD_x = STD_x * 1;
STD_y = STD_y * 1;

}
else if (Settings_Page.radioButton2.IsChecked == true) //if us feet

are selected, so the calculated height is converted to us feet
{
xb = output.meters2US_feet(xb);
yb = output.meters2US_feet(yb);
STD_x = output.meters2US_feet(STD_x);
STD_y = output.meters2US_feet(STD_y);

else if (Settings_Page.radioButton3.IsChecked == true) //if int feet
are selected

{
xb = output.meters2Int_feet(xb);
yb = output.meters2Int_feet(yb);
STD_x = output.meters2Int_feet(STD_x);
STD_y = output.meters2Int_feet(STD_y);
}

this.textBox17.Text = Convert.ToString(Math.Round(xb, 3)) + "+" +
Convert.ToString(Math.Round(STD_x, 3));// converts the double to string so it can
show up in the textbox // Math.Round(syntetagmeni_x, 3) otpoyuAAomoinon oto tpito
6ekadikd Ynodio.

this.textBox18.Text = Convert.ToString(Math.Round(yb, 3)) + "+" +
Convert.ToString(Math.Round(STD_y, 3)); // converts the double to string so it can
show up in the textbox // Math.Round(syntetagmeni_x, 3) otpoyuAlomoinon oto tpito
6ekad1kd Yndio.

this.textBox19.Text = Convert.ToString(Math.Round(Height_new_point,
2)) + "+" + Convert.ToString(Math.Round(dev_Height, 2)); // converts the double to
string so it can show up in the textbox // Math.Round(syntetagmeni_x, 3)
otpoyuAdonoinon oto tpito dekadikd Ynoio.

SharedInformation.Longitude_foresight point = longitude_foresight;
SharedInformation.Latitude_foresight_point = latitude_foresight;

if (SharedInformation.Latitude_foresight_point < 90 &
SharedInformation.Latitude_foresight_point > -90 &
SharedInformation.Longitude_foresight_point < 180 &
SharedInformation.Longitude_foresight_point > -180)

{
(App.Current as App).number_of_foresight_points++; //increase the
number # of the observed points (foresight).

(App.Current as App).from_point_measurment_page++; //av&non tou
pETPNTN yla TNV oeAida point measurement

if ((App.Current as App).list_of_points.Count != @)
(App.Current as App).current_number_of point++;

else

{
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(App.Current as App).current_number_of point = 1;

}

//add the new point by filling in the data for the point
information to the global list type class Points.

(App.Current as App).list of_points.Add(new point() {
Number_of_point = (App.Current as App).current_number_of_point, X = Math.Round(xb,
3), Y = Math.Round(yb, 3), H = Math.Round(Height_new_point, 3), Stdx =
Math.Round(STD_x, 3), Stdy = Math.Round(STD_y, 3), StdH = Math.Round(dev_Height,
3), Longitude = longitude_foresight, Latitude = latitude_foresight, Description =
textBox20.Text, layer = selectedlayer });

}

NavigationService.Navigate(new
Uri("/Bing_Map_Page_Total_station.xaml", UriKind.Relative));

}

catch (Exception)

{

MessageBox.Show("Please fill in valid data!");

}

protected override void
OnNavigatedTo(System.Windows.Navigation.NavigationEventArgs e)

{
base.OnNavigatedTo(e);

ListBoxItem listBoxItem = Map_Page.lLayers.SelectedItem as ListBoxItem;
if (listBoxItem != null)
{

}

selectedlayer = listBoxItem.Name.ToString();
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Resection.xaml.cs

using System;

using System.Windows;

using System.Windows.Controls;
using Microsoft.Phone.Controls;

namespace Little_Surveyor

{

public partial class Resection : PhoneApplicationPage
{
Settings application_settings = new Settings(); //new instance of class
Settings
double syntetagmeni_x;
double syntetagmeni_y;
double elegxos_a;
double elegxos_b;

public Resection()

{

InitializeComponent();

}

public void TextBox_GotFocus(object sender, RoutedEventArgs e) //Handle
the UIElement.GotFocus event, and in the handler, clear the text. You'll also want
to remove the handler, so that if you click on the TextBox a second time you don't
lose what you've already entered.

{
TextBox tb = (TextBox)sender;
tb.Text = string.Empty;
tb.GotFocus -= TextBox_GotFocus;
}

private void buttonl_Click(object sender, RoutedEventArgs e) //resection
with distances

{
try
{
double x1 = double.Parse(textBoxl.Text.Replace(",", "."));
double yl1 = double.Parse(textBox2.Text.Replace(",", "."));
double x2 = double.Parse(textBox3.Text.Replace(",", "."));

double y2 = double.Parse(textBox4.Text.Replace(",", "."));
double distl = double.Parse(textBox7.Text.Replace(",", "."));
double dist2 = double.Parse(textBox8.Text.Replace(",", "."));

Resections point_unKnown = new Resections(); //new instance of
class Resection

Units Distance = new Units();
if (application_settings.radioButtonl.IsChecked == true) //if
meters are checked

{
x1 = x1 * 1;
yl =yl * 1;
X2 = x2 * 1;
y2 = y2 * 1;
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dist1l
dist2

distl * 1;
dist2 * 1;

}
else if (application_settings.radioButton2.IsChecked == true)//if

us survey feet are checked

{

x1 = Distance.US_feet2meters(x1);

yl = Distance.US_feet2meters(yl);

x2 = Distance.US_feet2meters(x2);

y2 = Distance.US_feet2meters(y2);

distl = Distance.US_feet2meters(distl);

dist2 = Distance.US_feet2meters(dist2);
}

else if (application_settings.radioButton3.IsChecked == true) //if
international feet are checked

{
x1 = Distance.Int_feet2meters(x1);
yl = Distance.Int_feet2meters(yl);
x2 = Distance.Int_feet2meters(x2);
y2 = Distance.Int_feet2meters(y2);
distl = Distance.Int_feet2meters(distl);
dist2 = Distance.Int_feet2meters(dist2);
}

point_unKnown.compute_coordinates_m_from_distances(x1, y1, x2,
y2, distl, dist2);

if (checkBox1.IsChecked == true)

{
syntetagmeni_x = point_unKnown.xm_below;
syntetagmeni_y = point_unKnown.ym_below;

else if (checkBox1l.IsChecked == false)

{
syntetagmeni_x = point_unKnown.xm_above;
syntetagmeni_y = point_unKnown.ym_above;

}

//the output to the textboxes has to be in the units that are
chosen in the settings, example us feet, meters, or, int feet.
if (application_settings.radioButton2.IsChecked == true)//if us
survey feet are checked
{
syntetagmeni_x = Distance.meters2US_feet(syntetagmeni_x);
syntetagmeni_y = Distance.meters2US_feet(syntetagmeni_y);
}
else if (application_settings.radioButton3.IsChecked == true) //if
international feet are checked
{
syntetagmeni_x = Distance.meters2Int_feet(syntetagmeni_x);
syntetagmeni_y = Distance.meters2Int_feet(syntetagmeni_y);

}

this.textBox9.Text = Convert.ToString(Math.Round(syntetagmeni_x, 3));
// converts the double to string so it can show up in the textbox //
Math.Round(syntetagmeni_x, 3) otpoyuAlomoinon oto tpito Sekadikd Yndio.
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this.textBox10.Text

// converts the double to string so it can show up in the textbox

}

catch (Exception)

{

MessageBox.Show("Please fill in valid datal!");

}

= Convert.ToString(Math.Round(syntetagmeni_y, 3));

// if the computed coordinates are going to be used as a station point

for point measurments.

if (textBox9.Text.Trim().Length != @ || textBox1@.Text.Trim().Length

1= 0)
{

MessageBoxResult m

resulting coordinates a

if (m =
{
(Ap
(Ap
(Ap

Uri("/Total_Station_Setup.xaml”,

¥
¥
}

private void button2_Click(object sender, RoutedEventArgs e) //Resection

with angles

{

try

double
double
double
double
double
double
double
double
Resecti
class Resections

p.Current as App).x_op =

MessageBox.Show("Do you want to use the
s a station point", "Alert",
= MessageBoxResult.OK)

MessageBoxButton.OKCancel);

syntetagmeni_x;

p.Current as App).y_op = syntetagmeni_y;
p.Current as App).from_resection_page++;
NavigationService.Navigate(new

px1
pyl
px2
py2
px3
py3 =

ons

double.
double.
double.
double.
double.
double.

UriKind.Relative));

Parse(textBox11.
Parse(textBox12.

Parse(textBox13

Parse(textBox14.

Parse(textBox15

Parse(textBox16.

Text.
Text.
.Text.
Text.
.Text.
Text.

Replace(",
Replace(",
Replace(",
Replace(",
Replace(",
Replace(

double.Parse(textBox17.Text.Replace(",", "

‘II)).
double.Parse(textBox18.Text.Replace(",", ".

))s
))s
));
))s;
))s
))s

"));

point_unKnown = new Resections(); //new instance of

Units Distance = new Units();

if (application_settings.radioButtonl.IsChecked ==

meters are checked
{

px1

pyl

px2

py2

px3

py3

px1
pyl
px2
py2
px3
py3

% ¥ X ¥ ¥ %
PR RRLRPRPR
e e o e

e W

true) //if
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}
else if (application_settings.radioButton2.IsChecked == true)//if

us survey feet are checked

{
px1 = Distance.US_feet2meters(px1);
pyl = Distance.US_feet2meters(pyl);
px2 = Distance.US_feet2meters(px2);
py2 = Distance.US_feet2meters(py2);
px3 = Distance.US_feet2meters(px3);
py3 = Distance.US_feet2meters(py3);

}

else if (application_settings.radioButton3.IsChecked == true) //if
international feet are checked

{
px1l = Distance.Int_feet2meters(pxl);
pyl = Distance.Int_feet2meters(pyl);
px2 = Distance.Int_feet2meters(px2);
py2 = Distance.Int_feet2meters(py2);
px3 = Distance.Int_feet2meters(px3);
py3 = Distance.Int_feet2meters(py3);

}

point_unKnown.compute_coordinates_m_from_angles(pxl, pyl, px2,
py2, px3, py3, a, b);

syntetagmeni_x = point_unKnown.xm;
syntetagmeni_y = point_unKnown.ym;

//the output to the textboxes has to be in the units that are
chosen in the settings, example us feet, meters, or, int feet.
if (application_settings.radioButton2.IsChecked == true)//if
us survey feet are checked
{
syntetagmeni_x = Distance.meters2US_feet(syntetagmeni_x);
syntetagmeni_y = Distance.meters2US_feet(syntetagmeni_y);

else if (application_settings.radioButton3.IsChecked == true)
//if international feet are checked
{
syntetagmeni_x = Distance.meters2Int_feet(syntetagmeni_x);
syntetagmeni_y = Distance.meters2Int_feet(syntetagmeni_y);

}

elegxos_a
elegxos_b

point_unKnown.elegxos_a;
point_unKnown.elegxos_b;

this.textBox19.Text = Convert.ToString(Math.Round(syntetagmeni_x,
3)); // converts the double to string so it can show up in the textbox //
Math.Round(syntetagmeni_x, 3) otpoyuAlomoinon oto tpito Sekadikd Yndio.

this.textBox20.Text = Convert.ToString(Math.Round(syntetagmeni_y,
3)); // converts the double to string so it can show up in the textbox

this.textBox5.Text = Convert.ToString(Math.Round(elegxos_a, 6));
// converts the double to string so it can show up in the textbox //
Math.Round(syntetagmeni_x, 3) otpoyuAAomoinon oto tpito Sekadikd Yndio.

this.textBox6.Text = Convert.ToString(Math.Round(elegxos_b, 6));
// converts the double to string so it can show up in the textbox
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}

catch (Exception)
{

}

MessageBox.Show("Please fill in valid datal!");

// if the computed coordinates are going to be used as a station point
for point measurments.
// if the computed coordinates are going to be used as a
station point for point measurments.
if (textBox19.Text.Trim().Length != @ || textBox20.Text.Trim().Length
1= 09)
{
MessageBoxResult m = MessageBox.Show("Do you want to use the
resulting coordinates as a station point", "Alert", MessageBoxButton.OKCancel);
if (m == MessageBoxResult.OK)
{
(App.Current as App).x_op = syntetagmeni_x;
(App.Current as App).y_op = syntetagmeni_y;
(App.Current as App).from_resection_page++;
NavigationService.Navigate(new
Uri("/Total_Station_Setup.xaml", UriKind.Relative));
}
}

Resection.xaml.cs

using System;

using System.Windows;

using System.Windows.Controls;
using Microsoft.Phone.Controls;

namespace Little_Surveyor

{

public partial class Intersection : PhoneApplicationPage

{

Settings application_settings = new Settings(); //new instance of class
Settings

double syntetagmeni_x;

double syntetagmeni_y;

public Intersection()

{
}

InitializeComponent();
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public void TextBox_GotFocus(object sender, RoutedEventArgs e) //Handle
the UIElement.GotFocus event, and in the handler, clear the text. You'll also want
to remove the handler, so that if you click on the TextBox a second time you don't
lose what you've already entered.

{
TextBox tb = (TextBox)sender;
tb.Text = string.Empty;
tb.GotFocus -= TextBox_GotFocus;
}

private void buttonl_Click(object sender, RoutedEventArgs e)
//intersection with distances

{
try
{
double x1 = double.Parse(textBoxl.Text.Replace(",", "."));
double yl = double.Parse(textBox2.Text.Replace(",", "."));
double x2 = double.Parse(textBox3.Text.Replace(",", "."));

double y2 = double.Parse(textBox4.Text.Replace(",", "."));
double distl = double.Parse(textBox5.Text.Replace(",", "."));
double dist2 = double.Parse(textBox6.Text.Replace(",", "."));

Intersections point_unKnown = new Intersections(); //new instance
of class Intersection

Units Distance = new Units();
if (application_settings.radioButtonl.IsChecked == true) //if
meters are checked

{

x1 = x1 * 1;

yl =yl * 1;

X2 = X2 * 1;

y2 = y2 * 1;

distl = distl * 1;

dist2 = dist2 * 1;
}

else if (application_settings.radioButton2.IsChecked == true)//if
us survey feet are checked

{
x1 = Distance.US_feet2meters(x1l);
yl = Distance.US_feet2meters(yl);
x2 = Distance.US_feet2meters(x2);
y2 = Distance.US_feet2meters(y2);
distl = Distance.US_feet2meters(distl);
dist2 = Distance.US_feet2meters(dist2);
}

else if (application_settings.radioButton3.IsChecked == true) //if
international feet are checked

{

x1 = Distance.Int_feet2meters(x1l);

yl = Distance.Int_feet2meters(yl);

x2 = Distance.Int_feet2meters(x2);

y2 = Distance.Int_feet2meters(y2);

distl = Distance.Int_feet2meters(distl);

dist2 = Distance.Int_feet2meters(dist2);
}
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point_unKnown.compute_coordinates_m_from_distances(x1, y1, x2,
y2, distl, dist2);

if (checkBox1l.IsChecked == true)

{
syntetagmeni_x = point_unKnown.xm_below;
syntetagmeni_y = point_unKnown.ym_below;
}
else if (checkBoxl1l.IsChecked == false)
{
syntetagmeni_x = point_unKnown.xm_above;
syntetagmeni_y = point_unKnown.ym_above;
}

//the output to the textboxes has to be in the units that are
chosen in the settings, example us feet, meters, or, int feet.
if (application_settings.radioButton2.IsChecked == true)//if us
survey feet are checked
{
syntetagmeni_x = Distance.meters2US_feet(syntetagmeni_x);
syntetagmeni_y = Distance.meters2US_feet(syntetagmeni_y);
}
else if (application_settings.radioButton3.IsChecked == true) //if
international feet are checked
{
syntetagmeni_x = Distance.meters2Int_feet(syntetagmeni_x);
syntetagmeni_y = Distance.meters2Int_feet(syntetagmeni_y);

this.textBox7.Text = Convert.ToString(Math.Round(syntetagmeni_x,
3)); // converts the double to string so it can show up in the textbox //
Math.Round(syntetagmeni_x, 3) otpoyuAlomoinon oto tpito Sekadikoé Yndio.

this.textBox8.Text = Convert.ToString(Math.Round(syntetagmeni_y,
3)); // converts the double to string so it can show up in the textbox

}
catch (Exception)
{
MessageBox.Show("Please fill in valid datal!");
}

}

private void button2_Click(object sender, RoutedEventArgs e)
//intersection with angles
{
try
{
double px1 = double.Parse(textBox9.Text.Replace(",", "."));
double pyl = double.Parse(textBox10.Text.Replace(",", "."));
double px2 = double.Parse(textBox11l.Text.Replace(",", "."));
double py2 = double.Parse(textBox12.Text.Replace(",", "."));
double a = double.Parse(textBox13.Text.Replace(",", "."));
double b = double.Parse(textBox14.Text.Replace(",", "."));
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Units Distance = new Units();
if (application_settings.radioButtonl.IsChecked == true) //if
meters are checked

{
px1l = px1 * 1;
pyl = pyl * 1;
px2 = px2 * 1;
py2 = py2 * 1;
}

else if (application_settings.radioButton2.IsChecked == true)//if
us survey feet are checked

{
px1l = Distance.US_feet2meters(pxl);
pyl = Distance.US_feet2meters(pyl);
px2 = Distance.US_feet2meters(px2);
py2 = Distance.US_feet2meters(py2);
}

else if (application_settings.radioButton3.IsChecked == true) //if
international feet are checked

{
px1l = Distance.Int_feet2meters(pxl);
pyl = Distance.Int_feet2meters(pyl);
px2 = Distance.Int_feet2meters(px2);
py2 = Distance.Int_feet2meters(py2);
}

Intersections point_unKnown = new Intersections(); //new instance
of class Intersection
point_unKnown.compute_coordinates_m_from_angles(pxl, pyl, px2,

py2, a, b);

if (checkBox2.IsChecked == true)

{
syntetagmeni_x = point_unKnown.xm_below;
syntetagmeni_y = point_unKnown.ym_below;

}

else if (checkBox2.IsChecked == false)

{
syntetagmeni_x = point_unKnown.xm_above;
syntetagmeni_y = point_unKnown.ym_above;

}

//the output to the textboxes has to be in the units that are
chosen in the settings, example us feet, meters, or, int feet.
if (application_settings.radioButton2.IsChecked == true) //if us
survey feet are checked
{
syntetagmeni_x = Distance.meters2US_feet(syntetagmeni_x);
syntetagmeni_y = Distance.meters2US_feet(syntetagmeni_y);
}
else if (application_settings.radioButton3.IsChecked == true) //if
international feet are checked
{
syntetagmeni_x = Distance.meters2Int_feet(syntetagmeni_x);
syntetagmeni_y = Distance.meters2Int_feet(syntetagmeni_y);
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this.textBox15.Text = Convert.ToString(Math.Round(syntetagmeni_x,
3)); // converts the double to string so it can show up in the textbox //
Math.Round(syntetagmeni_x, 3) otpoyuAlomoinon oto tpito Sekadikd Yndio.

this.textBox16.Text = Convert.ToString(Math.Round(syntetagmeni_y,
3)); // converts the double to string so it can show up in the textbox

}
catch (Exception)
{
MessageBox.Show("Please fill in valid data!");
}
}
}
}
GGRS87.cs

using System;

namespace Little_Surveyor

{
class GGRS87

//Fields declaration

// public double Latitude, Longitude; //the lattitude (mAdtog ¢) and
longitude (pAkog ¢) in decimal degrees.

public double[] latlon = new double[2];

public double lat, 1ng;

public double Latitude { get; set; }

public double Longitude { get; set; }

double pi = 4 * Math.Atan(1); // o ap1Bpog p=3.14....
private double sm_a = 6378137.0;
private double sm_b = 6356752.314;

Settings application_settings = new Settings(); //new instance of class
Settings

private double FootpointLatitude_for_GGRS87(double y)
{
double y_, beta_, gamma_, delta_, epsilon_, n;
double result;

/* first eccentricity ep2_first */
double ep2_first = (Math.Pow(sm_a, 2.9) - Math.Pow(sm_b, 2.0))
/ Math.Pow(sm_a, 2.0);

/* Precalculate n (Eq. 10.18) */

//n=el

n = (1 - Math.Pow((1 - ep2_first), ©.5)) / (1 + Math.Pow((1 -
ep2_first), 0.5));
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/* Precalculate alpha_ (Eq. 10.22) */
/* (Same as alpha in Eq. 10.17) */

double M =y / 0.9996;

y_=M/ (sm_a * (1 - (ep2_first / 4) - (3 * Math.Pow(ep2_first, 2)) /
64 - (5 * Math.Pow(ep2_first, 3)) / 256));

/* Precalculate y_ (Eq. 10.23) */

//y_ = mu

/* Precalculate beta_ (Eq. 10.22) */
beta_ = (3.0 * n / 2.0) + (-27.0 * Math.Pow(n, 3.9) / 32.0)
+ (269.0 * Math.Pow(n, 5.0) / 512.9);

/* Precalculate gamma_ (Eq. 10.22) */
gamma_ = (21.0 * Math.Pow(n, 2.0) / 16.0)
+ (-55.0 * Math.Pow(n, 4.9) / 32.0);

/* Precalculate delta_ (Eq. 10.22) */
delta_ = (151.0 * Math.Pow(n, 3.0) / 96.90)
+ (-417.0 * Math.Pow(n, 5.0) / 128.9);

/* Precalculate epsilon_ (Eq. 10.22) */
epsilon_ = (1097.0 * Math.Pow(n, 4.9) / 512.9);

/* Now calculate the sum of the series (Eq. 10.21) */
result = y_ + (beta_ * Math.Sin(2.0 * y ))

+ (gamma_ * Math.Sin(4.0 * y ))

+ (delta_ * Math.Sin(6.0 * y_))

+ (epsilon_ * Math.Sin(8.0 * y ));

return result;

private double[] MapXYGGRS87TolLatLon(double x, double y, double lambda®)
{

double phif, ep2_first, ep2_second, cos_phif;
double ko = 0.9996;
double FE = 500000;

/* Get the value of phif, the footpoint latitude. */
phif = FootpointLatitude_for_ GGRS87(y); //¢'

/* first eccentricity ep2_first */
ep2_first = (Math.Pow(sm_a, 2.0) - Math.Pow(sm_b, 2.0))
/ Math.Pow(sm_a, 2.9);

/* second eccentricity ep2_second */
ep2_second = (Math.Pow(sm_a, 2.0) - Math.Pow(sm_b, 2.0))
/ Math.Pow(sm_b, 2.0);

/* Precalculate cos (phif) */
cos_phif = Math.Cos(phif);
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/* radius of curvature in the meridian */
double r = (sm_a * (1 - ep2_first)) / Math.Pow((1 - ep2_first *
Math.Pow(Math.Sin(phif), 2)), 1.5);

/* radius of curvature in the prime vertical */
double u = sm_a / Math.Pow((1 - ep2_first * Math.Pow(Math.Sin(phif),
2)), 0.5);

double t = Math.Tan(phif);
double h = ep2_second * Math.Pow(cos_phif, 2);

double t_2 = Math.Pow(t, 2);
double t_4 = Math.Pow(t, 4);
double t_6 = Math.Pow(t, 6);
double h_2 = Math.Pow(h, 2);
double h_3 = Math.Pow(h, 3);
double h_4 = Math.Pow(h, 4);
double h_6 = Math.Pow(h, 6);

/* Precalculate T10 */
double T10 =t / (2 * r * u * Math.Pow(ko, 2));

double T11 =t * (5+3 *t 2+ h -4*h2-9*t2*h)/ (24 *r *
Math.Pow(u, 3) * Math.Pow(ke, 4));

double T12 = t * (61 + 90 * t 2 + 46 * h + 45 * t 4 - 252 * t 2 * h -
3% h2+100 *h3-66*t2*h2-98%*t4*h+88*h4+225*%t4*h2+
84 % t 2% h 3 -192 %t 2*hd4)/ (720 * r * Math.Pow(u, 5) * Math.Pow(ke, 6));

double T13 = t * (1385 + 3633 * t_2 + 4095 * t_ 4 + 1575 * t_6) /
(40320 * r * Math.Pow(u, 7) * Math.Pow(ko, 8));

double T14

1/ (u * cos_phif * ko);

double T15
Math.Pow(ko, 3));

1*((1+2*t2+h)/ (6* Math.Pow(u, 3) * cos_phif *

double T16 =1 * (5 +6 *h +28 * t 2 -3 *h 2+ 8*t2*h+24*
t4-4*h3+4*t2*h2+24*+t2*h_3)/ (120 * Math.Pow(u, 5) * cos_phif
* Math.Pow(ke, 5));

double T17 = 1 * (61 + 662 * t 2 + 1320 * t 4 + 720 * t_6) / (5040 *
Math.Pow(u, 7) * cos_phif * Math.Pow(ke, 7));

double DE = x - FE;

//the latitude and longitude below are computed in rads

/* Calculate latitude */

latlon[@] = phif - Math.Pow(DE, 2) * T10 + Math.Pow(DE, 4) * T11 -
Math.Pow(DE, 6) * T12 + Math.Pow(DE, 8) * T13;

/* Calculate longitude */

latlon[1] = lambda® + DE * T14 - Math.Pow(DE, 3) * T15 + Math.Pow(DE,
5) * T16 - Math.Pow(DE, 7) * T17;

return latlon;

}
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private double DegToRad(double degrees)

return (degrees / 180.0 * pi);

private double RadToDeg(double radians)

return (radians / pi * 180.0);

public void HelmertTransform_GGRS87(double px, double py, double pz,

double ks, double rw, double rf, double rk, double
latitude_from_coordinate_system, double lng_from_coordinate_system)

lat = latitude_from_coordinate_system * Math.PI / 1890;
Ing = 1lng_from_coordinate_system * Math.PI / 180;
double e2 = (Math.Pow(sm_a, 2) - Math.Pow(sm_b, 2)) / Math.Pow(sm_a,

2);

var v = sm_a / Math.Sqrt(1 - e2 * (Math.Sin(lat) * Math.Sin(lat)));

var X = v * Math.Cos(lat) * Math.Cos(lng);

var Y = v * Math.Cos(lat) * Math.Sin(lng);

var Z = (v * (1 - e2)) * Math.Sin(lat);

var cl = Math.Cos(rw);

var c2 = Math.Cos(rf);

var c3 = Math.Cos(rk);

var sl = Math.Sin(rw);

var s2 = Math.Sin(rf);

var s3 = Math.Sin(rk);

var D11 = c2 * ¢3;

var D21 = -c2 * s3;

var D31 = Math.Sin(rf);

var D12 = s1 * s2 * ¢3 + cl * s3;

var D22 = -s1 * s2 * s3 + cl * c3;

var D32 = -s1 * c2;

var D13 = -cl * s2 * ¢c3 + sl * s3;

var D23 = cl * s2 * s3 + sl * c3;

var D33 = cl * c2;

var X1 = px + ks * (D11 * X + D12 * Y + D13 * Z);

var Y1 = py + ks * (D21 * X + D22 * Y + D23 * Z);

var Z1 = pz + ks * (D31 * X + D32 * Y + D33 * Z);

lng = Math.Atan2(Y1, X1); //

var lat® = Math.Atan2(Z1, Math.Sqrt(X1 * X1 + Y1 * Y1));

e2 = (Math.Pow(sm_a, 2) - Math.Pow(sm_b, 2)) / Math.Pow(sm_a, 2);

while (Math.Abs(lat - lat@) > ©.0000000001)

{

var No = sm_a / Math.Sqrt(1 - e2 * Math.Sin(late) *

Math.Sin(lat@));

var h = Math.Sqrt(X1 * X1 + Y1 * Y1) / Math.Cos(lat@) - No;
lat = 1lato;
late = Math.Atan(z1 / Math.Sgrt(X1 * X1 + Y1 * Y1) * (1 / (1 - e2

* No / (No + h))));
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public void GGRS87XYToLatLonWGS84(double x, double y)
{

double cmeridian;
cmeridian = DegToRad(24);

double[] latlon = MapXYGGRS87TolLatLon(x, y, cmeridian);

double latitude_ggrs87 = RadToDeg(latlon[0]);

double longitude_ggrs87 = RadToDeg(latlon[1]); /*the calculations are
right until here*/

//compute the longitude and latitude for the wgs84 system threw
helmert transfor (analytical method).

HelmertTransform_GGRS87(-199.723, 74.03, 246.018, 1, 0, 0, O,
latitude_ggrs87, longitude_ggrs87);

this.Latitude = RadToDeg(lat);
this.Longitude = RadToDeg(lng);

Intersection.cs
using System;

namespace Little_Surveyor

{

public class Intersections
//Fields declaration

public double px1, pyl, px2, py2, distl_m, dist2_m, xm_above, ym_above,
xm_below, ym_below; //coordinates of the occupation point, and the measurments
horizontal distannce and azimuth.

double a, b;

private double distl_m_projective, dist2_m_projective;

Settings application_settings = new Settings(); //new instance of class
Settings

public void compute_coordinates_m_from_distances(double point_x1, double
point_yl, double point_x2, double point_y2, double distancel_m, double
distance2_m)

{

px1
pyl

point_x1;
point_y1;
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px2 = point_x2;
py2 = point_y2;
distl m = distancel_m;
dist2_m = distance2_m;

Line linel_2 = new Line();//new instance of class Line called linel_2

linel_2.compute_projective_distance_from_coordinates(px1l, pyl, px2,
py2); //umoAoyilopdg opildoviiag omoéoTaong yvwotwv onueiwv 1-2

double distancel_2 = linel_2.projective_distance;

Line linel_m = new Line();//new instance of class Line called linel_m

linel_m.compute_projective_distance_from_Horizontal_distance(distl_m);

distl_m_projective = linel_m.projective_distance; //umoAoyilouog
0p1dOvTlag amooTaonG YVWoTtwy onueiwv 1-m

Line line2_m = new Line();//new instance of class Line called line2_m
line2_m.compute_projective_distance_from_Horizontal_distance(dist2_m);
dist2_m_projective = line2_m.projective_distance;

a = Math.Acos((Math.Pow(distl_m_projective, 2) +
Math.Pow(distancel_ 2, 2) - Math.Pow(dist2_m_projective, 2)) / (2 * distancel_2 *
distl_m_projective)); // umoAoyo1lpoG Ttwv SUO ECWTEPTIKWY YWVWV TOU TPlyWVoU OE
rads.

b = Math.Acos((Math.Pow(dist2_m_projective, 2) +
Math.Pow(distancel_ 2, 2) - Math.Pow(distl_m_projective, 2)) / (2 * distancel_2 *
dist2_m_projective));

xm_above = (px1 * (1 / Math.Tan(b)) + px2 * (1 / Math.Tan(a))
(py2 - pyl)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a)));

ym_above = (pyl * (1 / Math.Tan(b)) + py2 * (1 / Math.Tan(a))
(px2 - px1)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a)));

+

+

xm_below = (px1 * (1 / Math.Tan(b)) + px2 * (1 / Math.Tan(a))
(py2 - pyl)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a)));

ym_below = (pyl * (1 / Math.Tan(b)) + py2 * (1 / Math.Tan(a))
(px2 - px1)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a))); // owotd

}

public void compute_coordinates_m_from_angles(double point_x1, double
point_yl, double point_x2, double point_y2, double angle_a, double angle_b)

{
px1l = point_x1;
pyl = point_y1;
px2 = point_x2;

py2 = point_y2;

a = angle_a;

b = angle_b;

Units angle_esoteriki_a = new Units();

Units angle_esoteriki_b = new Units();

Line linel_2 = new Line();

linel_2.computeazimuth(pxl, pyl, px2, py2);

double gonia_dieythinsisl_2 = linel_2.gonia_dieythinsis_se_rad;

//peTatpony Twv ywviwv 6edopEvwv mou prikav o€ radians
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if (application_settings.radioButton4.IsChecked == true) //if gradians
are checked
{
angle_esoteriki_a.grad2rad(a);
a = angle_esoteriki_a.r;
angle_esoteriki_b.grad2rad(b);
b = angle_esoteriki_b.r;

else if (application_settings.radioButton5.IsChecked == true) //if
degrees are checked

{
angle_esoteriki_a.degreesdecimal2rad(a);
a = angle_esoteriki_a.r;
angle_esoteriki_b.degreesdecimal2rad(b);
b = angle_esoteriki_b.r;

}

else if (application_settings.radioButton6.IsChecked == true) //if
degreesmmss are checked

{
angle_esoteriki_a.degreesmmss2rad(a);
a = angle_esoteriki_a.r;
angle_esoteriki_b.degreesmmss2rad(b);
b = angle_esoteriki_b.r;

}

linel_2.compute_projective_distance_from_coordinates(px1l, pyl, px2,

py2);
double projective_distancel_2 = linel_2.projective_distance;

double horizontal distance_1 _m= (Math.Sin(b)/Math.Sin(a +
b))*projective_distancel_2;

double horizontal distance_2 m = (Math.Sin(a) / Math.Sin(a + b)) *
projective_distancel_2;

Line line_1_m = new Line();

line_1_m.compute_projective_distance_from_Horizontal_distance(horizontal_distance_
1m);
double distl_m_projective = line_1_m.projective_distance;

Line line_2_m = new Line();

line_2_m.compute_projective_distance_from_Horizontal_distance(horizontal_distance_
2.m);
double dist2_m_projective = line_2_m.projective_distance;

//UTMOAOY10pOG TwV ywvlwv a Kal B oUpdwva PE T1G QMOCTACELG TOU
urnoAdoyiotnkav pe Pdon kAipaka mapapdpowong kat uPOpeTpo.

a = Math.Acos((Math.Pow(distl_m_projective, 2) +
Math.Pow(projective_distancel_2, 2) - Math.Pow(dist2_m_projective, 2)) / (2 *
projective_distancel_2 * distl m_projective)); // umoAoyolpdg twv SUO E0WTEPLKWV
YWV1WwV TOU TPlywvou o€ rads.

b = Math.Acos((Math.Pow(dist2_m_projective, 2) +
Math.Pow(projective_distancel_2, 2) - Math.Pow(distl_m_projective, 2)) / (2 *
projective_distancel_2 * dist2_m_projective));

xm_above = (px1 * (1 / Math.Tan(b)) + px2 * (1 / Math.Tan(a)) - (py2 -
pyl)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a)));
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ym_above = (pyl * (1 / Math.Tan(b)) + py2 * (1 / Math.Tan(a)) + (px2 -
px1)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a)));

xm_below = (px1 * (1 / Math.Tan(b)) + px2 * (1 / Math.Tan(a)) + (py2 -
pyl)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a)));

ym_below = (pyl * (1 / Math.Tan(b)) + py2 * (1 / Math.Tan(a)) - (px2 -
px1)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a))); // owotd

Resection.cs
using System;

namespace Little_Surveyor

{

public class Resections

{

//Fields declaration

public double px1, pyl, px2, py2, px3, py3, distl m, dist2_m, xm_above,

ym_above, xm_below, ym_below, xm, ym, Al, Bl, elegxos_a, elegxos_b;
//coordinates of the occupation point, and the measurments horizontal distannce
and azimuth.

double a, b;

private double distl_m_projective, dist2_m_projective;

Settings application_settings = new Settings(); //new instance of class
Settings

public void compute_coordinates_m_from_distances(double point_x1, double
point_yl, double point_x2, double point_y2, double distancel_m, double
distance2_m)

{
px1l = point_x1;
pyl = point_y1;
px2 = point_x2;

py2 = point_y2;
distl_m = distancel_m;
dist2_m = distance2_m;

Line linel_2 = new Line();//new instance of class Line called linel_2

linel_2.compute_projective_distance_from_coordinates(px1l, pyl, px2,
py2); //umoAoylopdg opildovriag amdotoonG YVWoTwv onpeiwv 1-2

double distancel_2 = linel_2.projective_distance;

Line linel_m = new Line();//new instance of class Line called linel_m

linel_m.compute_projective_distance_from_Horizontal_distance(distl_m);

distl_m_projective = linel_m.projective_distance; //umoAoyilouog
0p1lovTiag améoTaonG YVWOTWY onueiwv 1-m
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Line line2_m = new Line();//new instance of class Line called line2_m
line2_m.compute_projective_distance_from_Horizontal_distance(dist2_m);
dist2_m_projective = line2_m.projective_distance;

a = Math.Acos((Math.Pow(distl_m_projective, 2) +
Math.Pow(distancel_2, 2) - Math.Pow(dist2_m_projective, 2)) / (2 * distancel_2 *
distl_m_projective)); // umoAoyo1lpoG Ttwv SUO ECWTEPTIKWYV YWV1WV TOU TPLYWVOU OFE
rads.

b = Math.Acos((Math.Pow(dist2_m_projective, 2) +
Math.Pow(distancel 2, 2) - Math.Pow(distl_m_projective, 2)) / (2 * distancel_2 *
dist2_m_projective));

xm_above = (px1 * (1 / Math.Tan(b)) + px2 * (1 / Math.Tan(a))
(py2 - py1)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a)));

ym_above = (pyl * (1 / Math.Tan(b)) + py2 * (1 / Math.Tan(a)) +
(px2 - px1)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a)));
xm_below = (px1 * (1 / Math.Tan(b)) + px2 * (1 / Math.Tan(a)) +

(py2 - pyl)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a)));
ym_below = (pyl * (1 / Math.Tan(b)) + py2 * (1 / Math.Tan(a))
(px2 - px1)) / ((1 / Math.Tan(b)) + (1 / Math.Tan(a))); // owotd

}

public void compute_coordinates_m_from_angles(double point_x1, double
point_yl, double point_x2, double point_y2, double point_x3, double point_y3,
double angle_a, double angle_b)
{
px1l = point_x1;
pyl = point_y1;
px2 = point_x2;
py2 = point_y2;
px3 = point_x3;
py3 = point_y3;

Units angle_esoteriki_a = new Units();
Units angle_esoteriki_b = new Units();

//petatpony twv ywviwv 6edopEvwv mou prrikav o€ radians
if (application_settings.radioButton4.IsChecked == true) //if gradians
are checked

{
angle_esoteriki_a.grad2rad(angle_a);
a = angle_esoteriki_a.r;
angle_esoteriki_b.grad2rad(angle_b);
b = angle_esoteriki_b.r;
}

else if (application_settings.radioButton5.IsChecked == true) //if
degrees are checked

{
angle_esoteriki_a.degreesdecimal2rad(angle_a);
a = angle_esoteriki_a.r;
angle_esoteriki_b.degreesdecimal2rad(angle_b);
b = angle_esoteriki_b.r;
}
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degreesmmss

Bing

else if (application_settings.radioButton6.IsChecked == true)

are checked
{
angle_esoteriki_a.degreesmmss2rad(angle_a);
a = angle_esoteriki_a.r;
angle_esoteriki_b.degreesmmss2rad(angle_b);
b = angle_esoteriki_b.r;
}
double E1 = (px1 - px2) + ((py2 - pyl) * (1 / Math.Tan(a)));
double E2 = (px3 - px2) + ((py3 - py2) * (1 / Math.Tan(b)));
double Z1 = (pyl - py2) + ((px1 - px2) * (1 / Math.Tan(a)));
double Z2 = (py3 - py2) + ((px2 - px3) * (1 / Math.Tan(b)));

double 1 = (E2 - E1) / (Z1 - Z2);

xm=px2+( (E1+1*Z1)/(1+Math.Pow(1,2)));
ym=py2+(xm-px2)*1;

Al
Bl

(px1 - xm) / (pyl - ym);
(px3 - xm) / (py3 - ym);

elegxos_a = Math.Tan(a+b);
elegxos_b= (B1 - A1) / (1 + B1 * Al);

Map Page.cs

using
using
using
using
using
using
using
using
using
using
using
using

System
System
System
System
System
System
Micros
Micros
System
System
Micros
System

5

.Ling;

.Xml.Ling;
.Windows.Controls;
.Windows;
.Windows.Media;
oft.Phone.Controls;
oft.Phone.Controls.Maps;
.Device.Location;
.I0.IsolatedStorage;
oft.Phone.Shell;
.Windows.Media.Imaging;

namespace Little_Surveyor

{

public partial class Bing_Map_Page : PhoneApplicationPage

{
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priv
#end

/* g

ion Consts
<value>Default map zoom level.</value>

//if

ate const double DefaultZoomLevel = 8.0;
region
eneral array declaration: string[] stringArray = new string[6]; */



MapLayer station_backside_layer = new MaplLayer();

MapLayer pushpin_layer = new MapLayer(); // a new map layer called
pushpin_layer for the pushpins at the bing maps.

MapLayer polyline_layer = new MaplLayer();

MapLayer occupation_foresight_line_layer = new MapLayer();

string selectedlayer;

// Our isolated storage settings
IsolatedStorageFile isolatedStore_for_pushpins =
IsolatedStorageFile.GetUserStoreForApplication();

public appsettings settings = new appsettings(); // a new instance of the
class appsettings called settings
Settings application_settings = new Settings(); //new instance of class
Settings
// Bing_Map_Page Map_Page = new Bing_Map_Page();

// Constructor, Page constructor is performed only once BEFORE page is
loaded(after tombstoning it also needs to be loaded again).
public Bing_Map_Page()
{
InitializeComponent();
mapl.CredentialsProvider = new ApplicationIdCredentialsProvider("");

mapl.Children.Add(polyline_layer);

PhoneApplicationService.Current.ApplicationIdleDetectionMode =
IdleDetectionMode.Disabled; // stop Windows Phone application from going to
dormant/tombstone mode when the phone screen is locked.

}

// yia va pnv KAe1bwvel n obovn.

public void TextBox_GotFocus(object sender, RoutedEventArgs e) //Handle
the UIElement.GotFocus event, and in the handler, clear the text. You'll also want
to remove the handler, so that if you click on the TextBox a second time you don't
lose what you've already entered.

{
TextBox tb = (TextBox)sender;
tb.Text = string.Empty;
tb.GotFocus -= TextBox_GotFocus;
}

private void zoom_extents_click(object sender, EventArgs e) //zoom to
extents button clicked
{
if (App_Session.pushpin_list.Count > 1) //if the list of pushpins isnt
empty, has more than two elements (pushpins)
{

var firstPin = App_Session.pushpin_list[0];

LocationRect myRect = new LocationRect(firstPin.Location.Latitude,
firstPin.Location.Longitude, firstPin.Location.Latitude,
firstPin.Location.Longitude);

foreach (var pin in App_Session.pushpin_list)

{

myRect.East = (pin.Location.Longitude > myRect.East) °?
pin.Location.Longitude : myRect.East;
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myRect.West = (pin.Location.Longitude < myRect.West) ?
pin.Location.Longitude : myRect.West;

myRect.South = (pin.Location.Latitude < myRect.South) ?
pin.Location.Latitude : myRect.South;

myRect.North = (pin.Location.Latitude > myRect.North) ?
pin.Location.Latitude : myRect.North;

}

mapl.SetView(myRect);

}
}
private void zoomIn_click(object sender, EventArgs e)
{

mapl.ZoomLevel++;
}
private void zoomOut_click(object sender, EventArgs e)
{

mapl.ZoomLevel--;
}

private void Remove_all PushPins_click(object sender, EventArgs e)

{
MessageBoxResult m = MessageBox.Show("All Points will be deleted",
"Alert", MessageBoxButton.OKCancel);
if (m == MessageBoxResult.OK)
{
pushpin_layer.Children.Clear();
// polyline_layer.Children.Clear();
Array.Clear((App.Current as App).point_information, 9,
(App.Current as App).point_information.Length); //clear the contents of the array
with the point information
(App.Current as App).list_of points.Clear(); //clear all the
contents of the list

(App.Current as App).number_of_ foresight_points = @; // the
number of foresight points are set back to zero

(App.Current as App).number_of_random_points = 0; // the
number of random points are set back to zero

App_Session.pushpin_list.Clear(); //clear the list of pushpins
in the class App_Session

}

private void back_to_main_menu_click(object sender, EventArgs e) // remove
pushpin page

{
NavigationService.Navigate(new Uri("/MainPage.xaml",
UriKind.Relative));
}

private void back_to_extra_menu_click(object sender, EventArgs e) //
remove pushpin page

{
}

NavigationService.Navigate(new Uri("/extras.xaml", UriKind.Relative));
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private void Remove_PushPin_click(object sender, EventArgs e) // remove
pushpin page

{
NavigationService.Navigate(new Uri("/Remove_pushpin.xaml”,
UriKind.Relative));
}

private void Remove_Line_click(object sender, EventArgs e)

{
NavigationService.Navigate(new Uri("/Remove_line.xaml",
UriKind.Relative));
}

private void Remove_all Lines_click(object sender, EventArgs e)

{
MessageBoxResult m = MessageBox.Show("All Lines will be deleted",
"Alert", MessageBoxButton.OKCancel);
if (m == MessageBoxResult.OK)

{
polyline_layer.Children.Clear();

(App.Current as App).list_of_lines.Clear(); // the number of
foresight points are set back to zero

(App.Current as App).number_of_lines = 0; // the number of
random points are set back to zero

App_Session.line_list.Clear(); //clear the list of pushpins in the
class App_Session

}
}
private void save_to_txt(object sender, EventArgs e) // save to text file
page
{
NavigationService.Navigate(new Uri("/save_to_txt.xaml",
UriKind.Relative));
}
private void save_to_dxf(object sender, EventArgs e) // save points to dxf
file.

{
if ((Application.Current as App).IsTrial)

{
NavigationService.Navigate(new Uri("/MainPage.xaml",

UriKind.Relative));

}

else

NavigationService.Navigate(new Uri("/save_to_dxf.xaml",
UriKind.Relative));

}

private void TotalStationSetup_click(object sender, EventArgs e) // total
station page setup

{
NavigationService.Navigate(new Uri("/Total_Station_Setup.xaml",
UriKind.Relative));
}
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private void PointMeasurments_click(object sender, EventArgs e) // point
measurement page

{
NavigationService.Navigate(new Uri("/Point_Measurment.xaml",
UriKind.Relative));

}

private void Add_Random_Point_click(object sender, EventArgs e) //add
random page

{
NavigationService.Navigate(new Uri("/Choose_my_position.xaml",
UriKind.Relative));

}

private void Save_lLoad_Job_click(object sender, EventArgs e) //load and
save your job

{
NavigationService.Navigate(new Uri("/load_save_project.xaml",
UriKind.Relative));

}

protected override void
OnNavigatedFrom(System.Windows.Navigation.NavigationEventArgs e) //for saving the
pushpins in isolated storage.

{
base.OnNavigatedFrom(e);

// mapl.Children.Clear();
station_backside_layer.Children.Clear();
pushpin_layer.Children.Clear();
polyline_layer.Children.Clear();

// to remove the gestureEventArg for each pushpin when we navigate away
from the bing map bage, that way the gestureEventArg isnt added on the same
pushpins more than once on each pushpin.

if (App_Session.pushpin_list.Count >= 1) //if the list of pushpins isnt

empty
{
foreach (var pin in App_Session.pushpin_list)
{
pin.Tap -= new
EventHandler<System.Windows.Input.GestureEventArgs>(foresight_Tap);
}
}

if (App_Session.station_backside_list.Count >= 1) //if the list of
stastion backsight isnt empty

{
foreach (var pin in App_Session.station_backside_list)
{
pin.Tap -= new
EventHandler<System.Windows.Input.GestureEventArgs>(occupation_backside_Tap);
}
}

} //end of ONNavigatedFrom
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protected override void
OnNavigatedTo(System.Windows.Navigation.NavigationEventArgs e) //navigating to the
page (performed all the time when you navigate to the bing map page).

// if the app is a trial version it allows the placement until two (2)
points total, one (1) foresight point and one (1) random point.

if ((Application.Current as App).IsTrial &
application_settings.settings.max_number_of_foresight_points_for_trial version ==

"3" || (Application.Current as App).IsTrial &
application_settings.settings.max_number_of_known_points_for_trial_version == "2")
{

MessageBoxResult m = MessageBox.Show("You Trial version expired",
"Alert", MessageBoxButton.OK);

NavigationService.Navigate(new Uri("/MainPage.xaml",
UriKind.Relative));

}

else //if its a full version of the app

//zoom at the last point that was inserted
if (App_Session.pushpin_list.Count != @ & (App.Current as
App) .from_choose_point_page != 1 & (App.Current as App).from_total station_page !=
1 & (App.Current as App).from_point_measurment_page != 1) // if a cancel button is
pressed the map centers over the last pushpin that was entered

{
int i = App_Session.pushpin_list.Count;
Pushpin pushpin = App_Session.pushpin_list.ElementAt(i-1);
mapl.Center =pushpin.LlLocation;
mapl.ZoomLevel = 15;
}

else if ((App.Current as App).from_choose_point_page == 1) // start of
adding known point

{

Pushpin Known_point = new Pushpin();
Known_point.PositionOrigin = PositionOrigin.BottomCenter;
Known_point.Style = this.Resources["PushpinStyle"] as Style;

Known_point.Location = new
GeoCoordinate(SharedInformation.Latitude_random_point,
SharedInformation.Longitude_random_point);

Known_point.Tag = Convert.ToString((App.Current as
App).list_of_points[(App.Current as App).list_of_points.Count-1].Number_of_point);

Known_point.Content =

Convert.ToString((App.Current as
App).list_of _points[(App.Current as App).list_of_points.Count-1].Number_of_point)
//1list . count gets the numbere of elements

+ " East:" + Convert.ToString((App.Current as
App).list_of_points[(App.Current as App).list_of points.Count-1].X)

+ " North:" + Convert.ToString((App.Current as
App) .list_of _points[(App.Current as App).list_of_points.Count-1].Y)

+ " Code:" + (App.Current as App).list_of points[(App.Current
as App).list_of_points.Count-1].Description;
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to the List.

App_Session.pushpin_list.Add(Known_point);

mapl.Center = Known_point.Location;

pushpin when it is inserted

pushpin

application_settings.settings.max_number_of_known_points_for_trial_version =

//apx1komoinon tou
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mapl.ZoomLevel = 15;

//add the pushpin

//center the map at the

//define the zoom level over the random

(App.Current as App).from_choose_point_page -= 1;
//apxikomoinon tou petpntd yia tnv oeAida choose my position oto pnbev

if ((Application.Current as App).IsTrial)

{

}

} //end of if for known points.

nons

//*** start of if for total station setup and backside point.

if ((App.Current as App).from_total_station_page == 1)

(App.Current as App).from_total station_page -= 1;
peTpNTA yia tnv oeAida total station oto pndev

double
double
double
double
double

Units output =
if (application_settings.radioButtonl.IsChecked == true) //if
meters are selected , its not necessery

{

xop_clickon
yop_clickon
hop_clickon
xbp_clickon
ybp_clickon

xop_clickon
yop_clickon
hop_clickon
xbp_clickon
ybp_clickon

new

(App.Current as App).x_op;

= (App.Current as App).y_op;
= (App.Current as App).h_op;
= (App.Current as App).x_bp;
= (App.Current as App).y_bp;

Units(

xop_clickon
yop_clickon
hop_clickon
xbp_clickon
ybp_clickon

)5

* ¥ %X ¥ %
PR RRPR
Ce e e e o

else if (application_settings.radioButton2.IsChecked == true)
//if us feet are selected

{

}

xop_clickon
yop_clickon
hop_clickon
xbp_clickon
ybp_clickon

output.
output.
output.
output.
output.

meters2US_feet(xop_clickon);
meters2US_feet(yop_clickon);
meters2US_feet (hop_clickon);
meters2US_feet (xbp_clickon);
meters2US_feet(ybp_clickon);

else if (application_settings.radioButton3.IsChecked == true)
//if int feet are selected

{

xop_clickon
yop_clickon
hop_clickon
xbp_clickon

output.
output.
output.
output.

meters2Int_feet(xop_clickon);
meters2Int_feet(yop_clickon);
meters2Int_feet(hop_clickon);
meters2Int_feet(xbp_clickon);



ybp_clickon = output.meters2Int_feet(ybp_clickon);

}

Station occupation_point = new Station();
occupation_point = new Station

{
Number = Convert.ToString((App.Current as
App) .from_total_station_page),
X = Convert.ToString(xop_clickon),
Y = Convert.ToString(yop_clickon),
H = Convert.ToString(hop_clickon),
Description = "Occupation Point",

}s

Station backside_point = new Station();
backside_point = new Station
{
Number = Convert.ToString((App.Current as
App) .from_total_station_page),
X = Convert.ToString(xbp_clickon),
Y = Convert.ToString(ybp_clickon),
H=o"o,
Description = "Backside Point",

1

//occupation point pushpin.
Pushpin op = new Pushpin();
op.PositionOrigin = PositionOrigin.BottomCenter;

op.Style = this.Resources["PushpinStyle2"] as Style;

//backside point pushpin.
Pushpin bp = new Pushpin();
bp.PositionOrigin = PositionOrigin.BottomCenter;

bp.Style = this.Resources["PushpinStyle3"] as Style;

op.Location = new
GeoCoordinate(SharedInformation.Latitude_occupation_point,
SharedInformation.Longitude_occupation_point);

op.Tag = occupation_point.Description;

op.Name = "total_station_setup";

op.Content = occupation_point.Description + " East:

occupation_point.X +
occupation_point.H;

North:" + occupation_point.Y + " Height:" +

App_Session.station_backside_list.Add(op); // add
occupation point to the List of the static class

(App.Current as App).current_occupationpoint = op;

bp.Location = new
GeoCoordinate(SharedInformation.Latitude_backside_point,
SharedInformation.Longitude_backside_point);
bp.Tag = backside_point.Description;
bp.Name = "total_station_setup"”;
bp.Content = backside_point.Description + " East:"
" North:" + backside_point.Y;
App_Session.station_backside_list.Add(bp); // add
point to the List of the static class

backside_point.X +

the

the

backside
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/*the code below is to be able to zoom automatically to the
occupation point and backside point within the screen view.*/

double north, west, south, east;

north = SharedInformation.Latitude_backside_point;

east = SharedInformation.Longitude_backside_point;

south = SharedInformation.Latitude_occupation_point;

west = SharedInformation.Longitude_occupation_point;

if (north < SharedInformation.Latitude_occupation_point) north
= SharedInformation.Latitude_occupation_point;

if (west > SharedInformation.Longitude_backside_point) west =
SharedInformation.Longitude_backside_point;

if (south > SharedInformation.Latitude_backside point) south =
SharedInformation.Latitude_backside_point;

if (east < SharedInformation.Longitude_occupation_point) east =
SharedInformation.Longitude_occupation_point;

mapl.SetView(new LocationRect(north, west, south, east));

/*end of setting the view to occupation and backside point.*/

} // *** end of if for total station setup and backside point.

//start of if for foresight point.
else if ((App.Current as App).from_point_measurment_page == 1)
{
(App.Current as App).from_point_measurment_page -= 1;
//apxikomoinon tou peTpnT yla tnv oeAida point measurement oto pndev

if ((Application.Current as App).IsTrial)

application_settings.settings.max_number_of_foresight_points_for_trial version =
ngns
}

Pushpin foresight = new Pushpin(); //new foresight pushpin

foresight.PositionOrigin = PositionOrigin.BottomCenter; // in
windows 8 phone its used like this: foresight.PositionOrigin = (0.5, ©.86); since
(0,0) is upper left corner, (0.5,1) bottom center

foresight.Style = this.Resources["PushpinStyle"] as Style;

foresight.Location = new
GeoCoordinate(SharedInformation.Latitude_foresight_point,
SharedInformation.Longitude_foresight_point);

foresight.Tag = Convert.ToString((App.Current as
App) .list_of _points[(App.Current as App).list_of_points.Count-1].Number_of_point);

foresight.Content =

Convert.ToString((App.Current as

App).list_of_points[(App.Current as App).list of_points.Count-1].Number_of_point)

+ " East:" + Convert.ToString((App.Current as
App) .list_of _points[(App.Current as App).list_of_points.Count-1].X)

+ "+" + Convert.ToString((App.Current as
App).list_of_points[(App.Current as App).list_of points.Count-1].Stdx)

+ " North:" + Convert.ToString((App.Current as
App).list_of_points[(App.Current as App).list_of points.Count-1].Y)
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+ "t" + Convert.ToString((App.Current as
App).list_of_points[(App.Current as App).list_of_points.Count-1].Stdy)

+ " Height:" + Convert.ToString((App.Current as
App) .list_of_points[(App.Current as App).list_of_points.Count-1].H)

+ "+" + Convert.ToString((App.Current as
App).list_of_points[(App.Current as App).list_of_points.Count-1].StdH)

+ " Code:" + (App.Current as App).list_of points[(App.Current
as App).list_of_points.Count-1].Description;

App_Session.pushpin_list.Add(foresight); // add the foresight
point to the List of the static class

/*the code below is to be able to zoom automatically to the
occupation point and foresight point within the screen view.*/

double north, west, south, east;

north = SharedInformation.Latitude_foresight_point;

east = SharedInformation.Llongitude_foresight_point;

south = SharedInformation.Latitude_occupation_point;

west = SharedInformation.Longitude_occupation_point;

if (north < SharedInformation.Latitude_occupation_point) north
= SharedInformation.Latitude_occupation_point;

if (west > SharedInformation.LlLongitude_foresight_point) west =
SharedInformation.Longitude_foresight_point;

if (south > SharedInformation.Latitude_foresight_point) south
SharedInformation.Latitude_foresight_point;

if (east < SharedInformation.Longitude_occupation_point) east
SharedInformation.Longitude_occupation_point;

mapl.SetView(new LocationRect(north, west, south, east));

/*end of setting the view to occupation and foresight point.*/

MapPolyline Line_occupation_point_foresight _point = new
MapPolyline();
Line_occupation_point_foresight_point.Stroke = new
SolidColorBrush(Colors.Blue);
Line_occupation_point_foresight_point.StrokeThickness = 2;
Line_occupation_point_foresight_point.Opacity = 0.7;
Line_occupation_point_foresight_point.Locations = new
LocationCollection() {
(App.Current as App).current_occupationpoint.Location,
foresight.Location };

occupation_foresight_line_layer.Children.Add(Line_occupation_point_foresight_point
)
mapl.Children.Add(occupation_foresight_line_layer);

}//end of if for foresight point.

else if ((App.Current as App).from_load_save page == 1) //loading
chosen Job

{
(App.Current as App).from_load_save_page -= 1; //apxikomoinon
TOU PETPNTH yla tnv oeAida point measurement oto undev
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//clear the map and array for the loading job
pushpin_layer.Children.Clear();
polyline_layer.Children.Clear();
occupation_foresight_line_layer.Children.Clear();
station_backside_layer.Children.Clear();
mapl.Children.Clear();

for (int i = @; i < (App.Current as App).list_of_points.Count;
i++) //for points.
{
Pushpin pushpin = new Pushpin(); //new pushpin
pushpin.PositionOrigin = PositionOrigin.BottomCenter; //
in windows 8 phone its used like this: foresight.PositionOrigin = (0.5, 0.86);
since (0,0) is upper left corner, (0.5,1) bottom center
pushpin.Style = this.Resources["PushpinStyle"] as Style;

pushpin.Location = new GeoCoordinate((App.Current as
App) .list_of_points[i].Latitude, (App.Current as
App).list_of_points[i].Longitude);

pushpin.Tag = (App.Current as
App) .list_of_points[i].Number_of_point;

pushpin.Content = Convert.ToString((App.Current as
App).list_of_points[i].Number_of_point) + " East:" + Convert.ToString((App.Current
as App).list_of_points[i].X) + "+" + Convert.ToString((App.Current as
App).list_of_points[i].Stdx) + " North:" + Convert.ToString((App.Current as
App).list_of_points[i].Y) + "z" + Convert.ToString((App.Current as
App).list_of_points[i].Stdy) + " Height:" + Convert.ToString((App.Current as
App).list_of_points[i].H) + "z" + Convert.ToString((App.Current as
App).list_of_points[i].StdH) + " Code:" + Convert.ToString((App.Current as
App).list_of_points[i].Description);

App_Session.pushpin_list.Add(pushpin); // add the
foresight point to the List of the static class

}

for (int i = @; i < (App.Current as App).list _of_lines.Count;
i++) //for lines.
{
MapPolyline Line= new MapPolyline();
Line.Stroke = new SolidColorBrush(Colors.Yellow);
Line.StrokeThickness = 2;
Line.Opacity = 0.7;

Line.Locations = new LocationCollection() {
App_Session.pushpin_list.ElementAt((App.Current as
App).list_of_lines[i].begin_node-1).Location,
App_Session.pushpin_list.ElementAt((App.Current as
App).list_of_lines[i].end_node-1).Location};

}
} //end of loading job

//selected layer in listbox
ListBoxItem listBoxItem = Layers.SelectedItem as ListBoxItem;
if (listBoxItem != null)

{
}

selectedlayer = listBoxItem.Name.ToString();
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//line design

if ((App.Current as App).line_design == true) //needs more

{

var brush = new ImageBrush();

brush.ImageSource = new BitmapImage(new Uri(@"Icons/final.png",

UriKind.Relative)); //correct image for button.
buttonl.Background = brush;

(App.Current as App).i_for_line++;

if ((App.Current as App).i_for_line == 1)

//

if ((App.Current as App).number_of_start_point_for_line != 0

) //av €xel yilvel mpoemidoyni apxng onpeiou ypappng.
{

(App.Current as App).number_of_lines++;

//xaboplopdg index of startpoint

int index_of_startpoint_in_point_list = 0;

foreach (var p in (App.Current as App).list_of_points)

{

if (p.Number_of_point == (App.Current as

App) .number_of_start_point_for_line) //(App.Current as

App) .number_of_start_point_for_line is the number of the end point we gave.

{

index_of_startpoint_in_point_list = (App.Current

as App).list_of_points.IndexOf(p);
based.
break;

}

(App.Current as App).list_of lines.Add(new Line() { ID

(App.Current as App).number_of_lines, begin_node = (App.Current as
App).list_of_points[index_of_startpoint_in_point_list].Number_of_point, end_node =

(App.Current as App).list_of points[(App.Current as App).list_of_points.Count -

1].Number_of _point, x1 = (App.Current as

App).list_of_points[index_of_startpoint_in_point_list].X, y1
App).list_of_points[index_of_startpoint_in_point_list].Y, z1
App).list_of_points[index_of_startpoint_in_point_list].H, x2

(App.Current as
(App.Current as
(App.Current as

App).list_of_points[(App.Current as App).list_of_points.Count - 1].X, y2 =

(App.Current as App).list_of points[(App.Current as App).list_of_points.Count -

1].Y, z2 = (App.Current as App).list_of_points[(App.Current as

App).list_of_points.Count - 1].H, layer = selectedlayer });

MapPolyline Line_previous_point_next_point = new

MapPolyline();

Line_previous_point_next_point.Stroke

SolidColorBrush(Colors.Yellow);

= new

Line_previous_point_next_point.Tag = (App.Current as

App) .number_of_lines;

Line_previous_point_next_point.StrokeThickness = 2;
Line_previous_point_next_point.Opacity = 0.7;

int index = 1;

foreach (var p in App_Session.pushpin_list)

{

//Note that indexes in C# are 0
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if (p.Tag.ToString() == (App.Current as
App).list_of_points[index_of_startpoint_in_point_list].Number_of point.ToString())

{
index = App_Session.pushpin_list.IndexOf(p);
//Note that indexes in C# are © based.
break;
}

Line_previous_point_next_point.Locations = new
LocationCollection() {
App_Session.pushpin_list.ElementAt(index).Location,
App_Session.pushpin_list.ElementAt((App.Current as
App) .list_of_points.Count - 1).Location };

App_Session.line_list.Add(Line_previous_point_next_point);

(App.Current as App).number_of_start_point_for_line = 0;
//apxikomoinon api1Opou kabopilopoUu oapxAG YPAUMAG.
}

} // end of i_for_line==1

if ((App.Current as App).i_for_line == 2) //no start or end
point has been chosen

{

(App.Current as App).number_of_lines++;

(App.Current as App).list_of_lines.Add(new Line() { ID =
(App.Current as App).number_of_lines, begin_node = (App.Current as
App).list_of_points[(App.Current as App).list_of_points.Count -
2].Number_of_point, end_node = (App.Current as App).list_of_points[(App.Current as
App).list_of_points.Count - 1].Number_of_point, x1 = (App.Current as
App).list_of_points[(App.Current as App).list _of_points.Count - 2].X, yl =
(App.Current as App).list_of_points[(App.Current as App).list_of _points.Count -
2].Y, z1 = (App.Current as App).list_of points[(App.Current as
App).list_of_points.Count - 2].H, x2 = (App.Current as
App).list_of_points[(App.Current as App).list_of_points.Count - 1].X, y2 =
(App.Current as App).list_of points[(App.Current as App).list_of_points.Count -
1].Y, z2 = (App.Current as App).list_of_points[(App.Current as
App).list_of_points.Count - 1].H, layer = selectedlayer });

MapPolyline Line_previous_point_next_point = new
MapPolyline();
Line_previous_point_next_point.Stroke = new
SolidColorBrush(Colors.Yellow);
Line_previous_point_next_point.Tag = (App.Current as
App) .number_of_lines;
Line_previous_point_next_point.StrokeThickness = 2;
Line_previous_point_next_point.Opacity = 0.7;
Line_previous_point_next_point.Locations = new
LocationCollection() {
App_Session.pushpin_list.ElementAt((App.Current as
App).list_of_points.Count - 2).Location,
App_Session.pushpin_list.ElementAt((App.Current as
App).list_of_points.Count - 1).Location };
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App_Session.line_list.Add(Line_previous_point_next_point);

(App.Current as App).i_for_line--;
}//end of no start or end point has been chosen

}
//end of line design

// Add a GEstureEventArg to each pushpin
if (App_Session.pushpin_list.Count >= 1) //if the list of pushpins

{

isnt empty

foreach (var pin in App_Session.pushpin_list)
{
pin.Tap += new
EventHandler<System.Windows.Input.GestureEventArgs>(foresight_Tap);
}
b
if (App_Session.station_backside_list.Count >= 1) //if the list of
pushpins isnt empty

foreach (var pin in App_Session.station_backside_list)
{
pin.Tap += new
EventHandler<System.Windows.Input.GestureEventArgs>(occupation_backside_Tap);

}
¥

}//end of else if the app is the full version

}//end of OnNavigateTo

private void foresight_Tap(object sender,
System.Windows.Input.GestureEventArgs e) //tapping on the foresight point
{
Pushpin pushpin = (sender as Pushpin);
mapl.Center = pushpin.Location; // center the map at the pushpin that
is taped.

MessageBox.Show("Point:
with the pushpin information.

}

+ pushpin.Content); //show the messagebox

private void occupation_backside_Tap(object sender,
System.Windows.Input.GestureEventArgs e) //taping on the occupation point or
backside point

{
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Pushpin pushpin = (sender as Pushpin);
mapl.Center = pushpin.Location; // center the map at the pushpin that
is taped.

MessageBox.Show("Total Station:
messagebox with the pushpin information.

}

+ pushpin.Content); //show the

private void mapl_Loaded_1(object sender, RoutedEventArgs e)
{
//* The below code is used to zoom to the extents of the country which
coordinate system is selected at the settings page *//
if (application_settings.radioButtonll.IsChecked == true &
App_Session.pushpin_list.Count == @ & App_Session.station_backside_list.Count ==
@) //if GGRS87 coordinate system is selected at the settings set map view to the
extents of the country Greece.//& App_Session.pushpin_list.Count==0

{
mapl.SetView(new LocationRect(41.894465702, 19.466750552,
33.989717258, 30.618233853));

}

else if (application_settings.radioButtonl5.IsChecked == true &
App_Session.pushpin_list.Count == @ & App_Session.station_backside_list.Count ==
@) //if 0SGB36 coordinate system is selected at the settings set map view to the
extents of the country Greece.//& App_Session.pushpin_list.Count==0

{
}

mapl.SetView(new LocationRect(60.84, -7.56, 49.96, 1.78));

else if (application_settings.radioButtonl6.IsChecked == true &
App_Session.pushpin_list.Count == @ & App_Session.station_backside_list.Count ==
@) //if SPCS coordinate system is selected at the settings set map view to the
extents of the country Greece.//& App_Session.pushpin_list.Count==0

{
}

mapl.SetView(new LocationRect(48.5, -127.5, 25.5, -77.5));

if (App_Session.station_backside_list.Any())
{

foreach (var pin in App_Session.station_backside_list) //
App_Session.station_backside_list , is a list type Mapoverlay where the stations
and backsides are stored.

{
station_backside_layer.Children.Add(pin);

mapl.Children.Add(station_backside_layer);

}
if (App_Session.pushpin_list.Any())

foreach (var pin in App_Session.pushpin_list) //
App_Session.pushpin_list , is a list type Mapoverlay where the pushpins are
stored.

{

}
mapl.Children.Add(pushpin_layer);

pushpin_layer.Children.Add(pin);
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if (App_Session.line_list.Any())

foreach (var line in App_Session.line_list) //
App_Session.line_list , is a list type Mapoverlay where the lines are stored.

{
polyline_layer.Children.Add(line);

}
// mapl.Children.Add(polyline_layer);
}

}

private void close_entity click(object sender, RoutedEventArgs e) //must
execute on the bing map imediatelly

if ((App.Current as App).line_design == true &
App_Session.line_list.Count >= 2 )
{
if((App.Current as App).list_of_lines[(App.Current as
App).list_of_lines.Count - 1].ID == (App.Current as
App).list_of_lines[(App.Current as App).list_of lines.Count - 2].ID + 1)
{
//determine the selected layer from the listbox
ListBoxItem listBoxItem = Layers.SelectedItem as ListBoxItem;
if (listBoxItem != null)

{
¥

selectedlayer = listBoxItem.Name.ToString();

(App.Current as App).number_of_lines++;

(App.Current as App).list_of lines.Add(new Line() { ID =
(App.Current as App).number_of_lines, begin_node = (App.Current as
App).list_of_points[(App.Current as App).list_of_points.Count -
1].Number_of_point, end_node = (App.Current as App).list_of_points[(App.Current as
App).index_of_element_starting point_for_closing _entity].Number_of_point, x1 =
(App.Current as App).list_of_points[(App.Current as App).list_of _points.Count -
1].X, y1 = (App.Current as App).list_of points[(App.Current as
App).list_of_points.Count - 1].Y, z1 = (App.Current as
App).list_of_points[(App.Current as App).list_of_points.Count - 1].H, x2 =
(App.Current as App).list_of points[(App.Current as
App) .index_of_element_starting point_for_closing_entity].X, y2
App).list_of_points[(App.Current as
App).index_of_element_starting point_for_closing entity].Y, z2
App).list_of_points[(App.Current as
App) .index_of_element_starting point_for_closing_entity].H, layer = selectedlayer

s

(App.Current as

(App.Current as

MapPolyline Line_previous_point_next_point = new MapPolyline();
Line_previous_point_next_point.Tag = (App.Current as
App) .number_of_lines;
Line_previous_point_next_point.Stroke = new
SolidColorBrush(Colors.Yellow);
Line_previous_point_next_point.StrokeThickness = 2;
Line_previous_point_next_point.Opacity = 0.7;
Line_previous_point_next_point.Locations = new
LocationCollection() {
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App_Session.pushpin_list.ElementAt((App.Current as
App).list_of_points.Count - 1).Location,
App_Session.pushpin_list.ElementAt((App.Current as
App) .index_of_element_starting_point_for_closing_entity).Location };
//index_of_element_starting_point_for_closing_entity is defined as zero in App.cs,
but takes the value of the index each time a start line from a point is chosen.

App_Session.line_list.Add(Line_previous_point_next_point);

polyline_layer.Children.Add(Line_previous_point_next_point);

}
}

else if ((App.Current as App).line_design != true)
{

MessageBox.Show("Line Design is not selected!");
}
else if (App_Session.line_list.Count < 2)
{

MessageBox.Show("Not enough lines in your project!");
}

else if ((App.Current as App).list_of_lines[(App.Current as
App).list_of_lines.Count - 1].end_node != (App.Current as
App).list_of_lines[(App.Current as App).list_of_lines.Count - 2].begin_node)

{
MessageBox.Show("The two last lines are not Continues!");
}
}
private void LostFocus_end_line(object sender, RoutedEventArgs e) //
{
if ((App.Current as App).line_design == true)
{
try
{

string point = end_point.Text;

int index = @; //index of end point in pushpin list
bool stop = true;
foreach (var p in App_Session.pushpin_list)
{
if (p.Tag.ToString() == point)

index = App_Session.pushpin_list.IndexOf(p);
//Note that indexes in C# are O based.

stop = false; //the entered end point exists.

break;

}

if (stop == false) //if the end point exists
{
//xaBoploudg index of endpoint
int index_of_endpoint_in_point_list = 0;
foreach (var p in (App.Current as App).list_of_points)
{
if (p.Number_of_point.ToString() == point) //point is
the number of the end point we gave.
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{
index_of_endpoint_in_point_list = (App.Current as
App).list_of_points.IndexOf(p); //Note that indexes in C# are ©
based.
break;

}

//Av 6gev €xel oxediraotel ypappr mpog to teAeutaio
g€1oayopevo onpeio tng epyoaciag pag.
/*1*/ if ((App.Current as App).list _of lines.Count() == @)
{

if ((App.Current as
App) .number_of_start_point_for_line != @) // exel yivel mpoemidoyi apxng YPOUMHAG.
{
//xaboplopdg index of startpoint
int index_of_startpoint_in_point_list = 0;
foreach (var p in (App.Current as
App).list_of_points)
{
if (p.Number_of_point == (App.Current as
App) .number_of_start_point_for_line) //(App.Current as
App) .number_of_start_point_for_line is the number of the end point we gave.
{
index_of_startpoint_in_point_list =
(App.Current as App).list_of_points.IndexOf(p); //Note that indexes
in C# are 0 based.
break;
}
}

(App.Current as App).number_of_lines++;

(App.Current as App).list_of lines.Add(new Line()
{ ID = (App.Current as App).number_of_lines, begin_node = (App.Current as
App).list_of_points[index_of_startpoint_in_point_list].Number_of_point, end_node =
(App.Current as
App).list_of_points[index_of_endpoint_in_point_list].Number_of_point, x1 =
(App.Current as App).list_of points[index_of_startpoint_in_point_list].X, y1l
(App.Current as App).list_of points[index_of_startpoint_in_point_list].Y, z1
(App.Current as App).list_of_points[index_of_startpoint_in_point_list].H, x2
(App.Current as App).list_of points[index_of_endpoint_in_point_list].X, y2 =
(App.Current as App).list_of_points[index_of_endpoint_in_point_list].Y, z2 =
(App.Current as App).list_of_points[index_of_endpoint_in_point_list].H, layer =
selectedlayer });

MapPolyline Line_previous_point_next_point = new
MapPolyline();

Line_previous_point_next_point.Tag = (App.Current
as App).number_of_lines;

Line_previous_point_next_point.Stroke = new
SolidColorBrush(Colors.Yellow);

Line_previous_point_next_point.StrokeThickness =
2;

Line_previous_point_next_point.Opacity = 0.7;

int i = 1;

foreach (var p in App_Session.pushpin_list)

{
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if (p.Tag.ToString() == (App.Current as
App) .number_of_start_point_for_line.ToString())

i = App_Session.pushpin_list.IndexOf(p);
//Note that indexes in C# are © based.

}

break;

Line_previous_point_next_point.Locations = new
LocationCollection() {
App_Session.pushpin_list.ElementAt(i).Location,
App_Session.pushpin_list.ElementAt(index).Location };

App_Session.line_list.Add(Line_previous_point_next_point);
polyline_layer.Children.Add(Line_previous_point_next_point);

(App.Current as
App) .number_of_start_point_for_line = 0; //apxikomoinon apiOuol kabopiopol opxXAg
YPAUUNG.

}

//Av bev €xel oxediraotel ypappry mpog to teAeutatlo
€100yOUEVO ONUEio TNG epyaciag pag.

/*¥2*/ else if ((App.Current as
App).list_of_lines.Count()!=0 & (App.Current as App).list_of lines[(App.Current as
App).list_of_lines.Count - 1].end_node != (App.Current as
App).list_of_points[(App.Current as App).list _of_points.Count -
1].Number_of_point)

{
if ((App.Current as
App) .number_of_start_point_for_line == @) //6ev exe1 yivel mpoemiioyn apxAg
YPOAUMUNG.

{
MessageBox.Show("No starting point for line has
been entered!");
}
else if ((App.Current as
App) .number_of_start_point_for_line != @) //exe1 yivel mpoemiloyr onpeiou.
{

//xaboplopdg index of startpoint

int index_of_startpoint_in_point_list = 0;

foreach (var p in (App.Current as
App).list_of_points)

{

if (p.Number_of_point == (App.Current as

App) .number_of_start_point_for_line) //(App.Current as
App) .number_of_start_point_for_line is the number of the end point we gave.

{
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index_of_startpoint_in_point_list =
(App.Current as App).list_of_points.IndexOf(p); //Note that indexes
in C# are O based.

break;

}
}

(App.Current as App).number_of_lines++;

(App.Current as App).list_of lines.Add(new Line()
{ ID = (App.Current as App).number_of_lines, begin_node = (App.Current as
App).list_of_points[index_of_startpoint_in_point_list].Number_of_point, end_node =
(App.Current as
App) .list_of_points[index_of_endpoint_in_point_list].Number_of point, x1 =
(App.Current as App).list of points[index_of_startpoint_in_point_list].X, y1
(App.Current as App).list_of points[index_of_startpoint_in_point_list].Y, z1
(App.Current as App).list_of points[index_of_startpoint_in_point_list].H, x2
(App.Current as App).list_of points[index_of_endpoint_in_point_list].X, y2 =
(App.Current as App).list_of points[index_of_endpoint_in_point_list].Y, z2 =
(App.Current as App).list_of points[index_of_endpoint_in_point_list].H, layer =
selectedlayer });

MapPolyline Line_previous_point_next_point = new
MapPolyline();

Line_previous_point_next_point.Tag = (App.Current
as App).number_of_lines;

Line_previous_point_next_point.Stroke = new
SolidColorBrush(Colors.Yellow);

Line_previous_point_next_point.StrokeThickness =
2;

Line_previous_point_next_point.Opacity = 0.7;

int i = 1;
foreach (var p in App_Session.pushpin_list)
{

if (p.Tag.ToString() == (App.Current as
App) .number_of_start_point_for_line.ToString())

i = App_Session.pushpin_list.IndexOf(p);
//Note that indexes in C# are 0 based.
break;

}

Line_previous_point_next_point.Locations = new
LocationCollection() {
App_Session.pushpin_list.ElementAt(i).Location,
App_Session.pushpin_list.ElementAt(index).Location };

App_Session.line_list.Add(Line_previous_point_next_point);
polyline_ layer.Children.Add(Line_previous_point_next_point);
(App.Current as
App) .number_of_start_point_for_line = 0; //apxikomoinon api1Buou kabopiopol apxnig

YPOUUAG .
}
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/*3*/ else if ((App.Current as App).list of lines.Count() != 0 &
(App.Current as App).list of lines[(App.Current as App).list_of lines.Count -
1].end_node == (App.Current as App).list_of_points[(App.Current as
App).list_of_points.Count - 1].Number_of_point) //Av e€xel1 oxediaoteil ypappi mpog
To teAevtaio onueio tng e€pyaciag pag.

if ((App.Current as
App) .number_of_start_point_for_line == @) //8gv e€xe1 ylvel mpoeniAoyni onpeiou
apxnG YPapung. .
MessageBoxResult result = MessageBox.Show("Your
Line will end to Point + point + ", 1is this ok?", "Alert",
MessageBoxButton.0OKCancel);

if (result == MessageBoxResult.OK)
{
//determine the selected layer from the
listbox
ListBoxItem listBoxItem = Layers.SelectedItem
as ListBoxItem;
if (listBoxItem != null)
{
selectedlayer =
listBoxItem.Name.ToString();

// (App.Current as
App) .number_of_end_point_for_line = int.Parse(end_point.Text); //

(App.Current as App).number_of_lines++;

(App.Current as App).list_of lines.Add(new
Line() { ID = (App.Current as App).number_of_lines, begin_node = (App.Current as
App).list_of_points[(App.Current as App).list_of_points.Count -
1].Number_of_point, end_node = (App.Current as
App).list_of_points[index_of_endpoint_in_point_list].Number_of_point, x1 =
(App.Current as App).list_of_points[(App.Current as App).list_of _points.Count -
1].X, y1 = (App.Current as App).list_of points[(App.Current as
App).list_of_points.Count - 1].Y, z1 = (App.Current as
App).list_of_points[(App.Current as App).list_of_points.Count - 1].H, x2 =
(App.Current as App).list_of points[index_of_endpoint_in_point_list].X, y2
(App.Current as App).list_of_points[index_of_endpoint_in_point_list].Y, z2 =
(App.Current as App).list_of_points[index_of_endpoint_in_point_list].H, layer =
selectedlayer });

MapPolyline Line_previous_point_next_point =
new MapPolyline();

Line_previous_point_next_point.Tag =
(App.Current as App).number_of_lines;

Line_previous_point_next_point.Stroke = new
SolidColorBrush(Colors.Yellow);

Line_previous_point_next_point.StrokeThickness
= 2

Line_previous_point_next_point.Opacity = 0.7;

Line_previous_point_next_point.Locations = new
LocationCollection() {

124



App_Session.pushpin_list.ElementAt((App.Current as
App).list_of_points.Count - 1).Location,
App_Session.pushpin_list.ElementAt(index).Location };

App_Session.line_list.Add(Line_previous_point_next_point);

polyline_layer.Children.Add(Line_previous_point_next_point);

}
}

else //éxel ylvel mpoemidoyni onueiou apxAg YPOUUAG.
{
//xaBoplopdg index of startpoint
int index_of_startpoint_in_point_list = 0;
foreach (var p in (App.Current as
App).list_of_points)
{
if (p.Number_of_point == (App.Current as
App) .number_of_start_point_for_line) //(App.Current as
App) .number_of_start_point_for_line is the number of the end point we gave.
{
index_of_startpoint_in_point_list =
(App.Current as App).list_of_points.IndexOf(p); //Note that indexes
in C# are O based.
break;
}
}

(App.Current as App).number_of_lines++;

(App.Current as App).list_of lines.Add(new Line()
{ ID = (App.Current as App).number_of lines, begin_node = (App.Current as
App) .number_of_start_point_for_line, end_node = (App.Current as
App).list_of_points[index_of_endpoint_in_point_list].Number_of_point, x1 =
(App.Current as App).list_of points[index_of_startpoint_in_point_list].X, y1
(App.Current as App).list_of_points[index_of_startpoint_in_point_list].Y, z1
(App.Current as App).list_of points[index_of_startpoint_in_point_list].H, x2
(App.Current as App).list_of points[index_of_endpoint_in_point_list].X, y2 =
(App.Current as App).list_of_points[index_of_endpoint_in_point_list].Y, z2 =
(App.Current as App).list_of points[index_of_endpoint_in_point_list].H, layer =
selectedlayer });

MapPolyline Line_previous_point_next_point = new
MapPolyline();

Line_previous_point_next_point.Tag = (App.Current
as App).number_of_lines;

Line_previous_point_next_point.Stroke = new
SolidColorBrush(Colors.Yellow);

Line_previous_point_next_point.StrokeThickness =
2;

Line_previous_point_next_point.Opacity = 0.7;

int i = 1;
foreach (var p in App_Session.pushpin_list)
{
if (p.Tag.ToString() == (App.Current as
App) .number_of_start_point_for_line.ToString())

125



i = App_Session.pushpin_list.IndexOf(p);
//Note that indexes in C# are © based.

}

break;

Line_previous_point_next_point.Locations = new
LocationCollection() {
App_Session.pushpin_list.ElementAt(i).Location,
App_Session.pushpin_list.ElementAt(index).Location };

App_Session.line_list.Add(Line_previous_point_next_point);
polyline_layer.Children.Add(Line_previous_point_next_point);
(App.Current as

App) .number_of_start_point_for_line = 0; //apxikomoinon ap16uoU kabopiopol apxnig
YPAUUNG.

}
}// end of else
}
else if (stop == true) // to onueio téAoug 6ev umdpxel otnv
gpyaocia pag.
{

MessageBoxResult m = MessageBox.Show("Enter valid number!
", "Alert", MessageBoxButton.OK);

}
} //end of try

catch (Exception)
{

MessageBox.Show("Please fill in a valid point number!");

} //end of if if line_draw is true

}
private void LostFocus_start_line(object sender, RoutedEventArgs e) //
{

try

{

string point = start_point.Text;

bool stop = true;
foreach (var p in App_Session.pushpin_list)

{
if (p.Tag.ToString() == point)
stop = false;
break;
}
}

if (stop == false)
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{

MessageBoxResult result = MessageBox.Show("Your Line will
+ point + ", is this ok?", "Alert", MessageBoxButton.OKCancel);
if (result == MessageBoxResult.OK)

{
(App.Current as App).number_of_start_point_for_line =
int.Parse(start_point.Text); //

start from Point

}
}

else if(stop == true)

{
MessageBoxResult m = MessageBox.Show("Enter valid number!
","Alert", MessageBoxButton.OK);

}
}
catch (Exception)
{
MessageBox.Show("Please fill in a valid point number!");
}

}

private void draw_line_click(object sender, RoutedEventArgs e) //doesnt
have to execute on the bing map imediatelly

if ((App.Current as App).line_design == false)

{
(App.Current as App).line_design = true;

//record which point is going to be the starting point of the
lines
if ((App.Current as App).list_of_points.Count == @)
(App.Current as
App).index_of_element_starting point_for_closing_entity
else
(App.Current as
App).index_of_element_starting point_for_closing_entity
App).list_of_points.Count-1;

9;

(App.Current as

var brush = new ImageBrush();

brush.ImageSource = new BitmapImage(new Uri(@"Icons/final.png",
UriKind.Relative));

buttonl.Background = brush;

}
else if ((App.Current as App).line_design == true)

{
(App.Current as App).line_design = false;
(App.Current as App).i_for_line = 0;
var brush = new ImageBrush();
brush.ImageSource = new BitmapImage(new Uri(@"Icons/Line.png",
UriKind.Relative));
buttonl.Background = brush;
}
1}
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