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Hepiinyn

e avt TV gpyacia avantoydnke éva application Baciopévo mve og VINPEGIES TG
Google Maps pe okomd TV TPIGOACTOTN TAONYNOT XPNOLLOTOIOVTIOG EOIKOTEPQ
YE@YPOUPIKA dedopEVa. ZTo TAAICIO TNG EPAPLOYNS LAoTOMONKay ta €11g (ntodueva:
[IpdTov n dnpovpyio evoc mepPdAioviog 6mov o ypNoTNG UTOPE VoL OAANAETIOPE e
10 ovotuo TAoynong, Bétoviag ta embountd  otoyeion avoympnong Kot
TPOOPICUOV KOl 1) EPAPUOYN VO EMOTEPEL TN Oladpoun ypnoiponoiwvtag to 3D
Google Earth plugin. Emiong pe v enefepyacio tov Spasial data péow tng
vinpeoiag Google Maps, o ypnoc €xel TV SLVOTOTNTO VO GLAAEYEL TEPETOIP®
TANPoeopies Yo To Ta&idt TOLV OTMG TO GVOUN TMV 0dMV Kol TOV dpOU®V, Ta onueio
amd To omoion mepvdel, otoyeion Tov  OpoOUov  pHoVhg duANG  kaTevBuvong,
OLTOKIVITOOPOLOG K.T.A.

To debtepo Kopupdtt OV VLAOTOWONKE €lvol 1 TEPIGTPOPIKY KAUEPO, KATH TNV
ddpketo. TAonynone. Kabmg to Google Earth APl pog mopéyet v dvvatdmra
EVOOUUTOUEVIC KAUEPOS, EVTOVTOLS OEV €lval EQIKTN 1 XPNON KoL 1 TEPLGTPOPT TNG
Katd v dugpkela Tov TaEdod mapd poévo otav avtd eivar otapatnuévo. Me Paon
avtd 10 TPOPANUE vVAomoMONKE KAUEPX T OTOl0L EMTPEMEL GTO YPNOTN VA TNV
TEPLOTEPEL 6TO YDPO aveEdpTnTa av To navigation system Bpicketon og kiviion 1 Oyt
TapEYovTag OAES TG emBuunTég TANPOPOpPiES.

Tpito kot televtaio koppdtt avantuéng eival N evompdtwon tng vanpeciog Street
View oto ovotnua mhonynonc. To Street View Services mapéyel tqv dvvatodtnta,
QOTOYPOPIKNG OMEKOVIONG TEPLOYADV UM TPAYLOTIKOD YPOVOL amd TO €MIMESO TOV
€dapovs. H evoopdtmon avty, mapdAinio pe to navigation system kabiotd
TAOYNOM Y10 TO YPNOTN Uiot TANPNG KO AETTOUEPNG EQOPLOYN TTAPEXOVTAS AN TOL
amopoitnto ototyeio.

Téhog N KaTaAANAGTEPT YADGGA TPOYPAUUATICHOD Y10 THY AVATTUEN TNG EPUPLOYNG
emAéyxOnke n client-side language JavaScript, n onoia xpnooTOLELTOL EVPEDS V1oL THV
KOTOGKELT] KOt VAOTTOINoN Slopopwv epapuoymdv oto Web.



IIporoyog

[Ma v deknepainon g tapodoos SmAopatikig Ba NOela vo evyaploTHcm apyLKd,

10 GOUVOAO TV avOpOT®V OV pE EPePaY GE EMAPN TOGO LE TO Be@PNTIKO 0G0 Kot pe
TO0 TPOKTIKO KOUUATL NG epyaciog, KaODS Kot Yo TN YEVIKOTEPT TPOGPOPE Kot
oTPIEN amd UEPOLG TOVG.

[dwitepa onpoavtiky Bewpd v cvpfoin tov adep@ov pov Iaraddkn [Ndpyo omoiog
etvan Hiextpovikdg Mnyovikog kot Mnyovikog H'Y kot petamtoyioxodg oto E.MLIT
Kol acyoreitoan Thve oe 'ewypapikd Zvotuata [TAnpopopidv, o onoiog amotédece
évavopa yio va acoyoAndd e To cuykekpyévo Bpa, OnTmg Kol onUeElo avapopas ot
dwdikasio vAOTOINGNS TNG.

Evyopiotd v kowvdtnta tov google maps web services yia tig mpotdoeig kot thv
BonBed tovg otnv avamtvén g 3D Google Earth navigation system gpappoyng.

Evyopiotd toug kadnyntég k. M. Tapopardkn kot ka. K. Mavid tov TTolvteyveiov
Kpnmg vy ™ ovppetoyn tovg oty €mtponn aSloAdYNong Kol TV ETOTNHOVIKT

a&lohdynon g epyaciog Hov.

Téhog, guyoaplot® Bepud Tov emiPAémovia Kabnynt K. Avidvn Agknylovvakn yo
™V avabeon ¢ SUAOUOTIKNG KaBMG Kot Yo TV kaodnynon Tov Katd T JtdpKeLn
™G vAomoinong TG €PAPUOYNS OAAG Kol Tng oxedlaoTikng emefepyoaciog G
epyaciog.
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Kepdaiaro 1

Ewsayoy
1.1 X16y0¢ ¢ Epyacioc

Y1606 ™G epyooiag eivon 1 kataockevn gvog Web 3D navigation pe tnv ypnon tov
Google Earth API, koBd¢ ka1 vinpeoieg omwg tnv Street View Services kat tng
Google Maps APl Web Services. 'Eva application 1o omoio dgv eivar standalone
onAadn pia aveEaptntn epappoyn, oArd amotehel évo Mashup Web application,
Booilopevn oe Restful Web Services apyttektovikn, ypnoyLomoldvTog 0KOTEPQ
Spatial data Services.

To {ntoduevo g SMA®UATIKNG etvat 1] SNUovpyia EVMOG CLGTHKOTOG TAONYNONS GTO
omoio 0 YpNoTNG HEGM €VOG EVOTOIMUEVOL TTEPPAAAOVTOG, TO Omoio elvan amAd Kot
ebypNoTo oV Agttovpyio. Tov, VTOPAAEL EPMTNGEIS OTIC VANPECIEG Kl avTioTOLY O
Oéxetar To amoteAéopato TG emBountig avalnmong pécom omavtioewv. H
duvaTOTNTO TOL TTAPEYEL TO GUGTNO TAOTYNONG Elval va divel oTov ypnotn dtdpopa
oTOl EL0 TOV OPOUOV KoL TANPOPOPIEG GYETIKA [E TO TEPIPAAAOV TOV TAEWOV. AVTO
emredynke pHéc® TG CLAAOYNG Ko  emeepyociog TOV YOPIKAOV SEGOUEVOV TOV
npoo@épovy ot vanpecieg g Google. Emiong avtdé 10 omoio {nthonke wou
vAomomfnke otV €pappoyn ovtn eivar 1 dnuovpyio Kapepag, n omoio £yel TNV
duvatdtto. vo.  KWVElTOL O0T0  YDPO  EITE  AEITOLPYADVING TEPLOTPOPIKE  &ite
OLEOUEIDMVTOS TNV VYOUETPIKY] dopopd TAVTOHYPOVE e TNV O0dKAGIA TAOTYNONG.
Téhog 10 TpiTO KOUUATL AVATTUENG TG EQOPUOYNG OTOTEAEL TNV EVOMUATOON TNG
vnpeoiag g Street View 6to cOtnuo TAONYNONG, N OO0 TAPEYEL POTOYPOUPIKES
MWELS VYNANG eVKPIVELDG KoL EMTPEMEL GTOVG YPNOTES VO €EEPELVIIGOVY Kol VOl
wepmyNOoVV Ge pia TEPLOYN, LE TOVOPUUIKES PMTOYPOPiEG TOV £xovV TpaPnyTel amd
10 eminedo tov €6dpovg. Me avtd Tov TpoOmOV LVAoTon ke éva mAnpeg 3D Google
Earth cvotuo mhonynong to onoio mapéyet OAa ta emBLUNTA GTOYYElR TOV UITOPEL O
OTOL0GONTOTE YPNOTNG VA YPEOCTEL KATA TNV SbpKELL VOGS TOE0D.

H vlomoinon ¢ epappoyne Poaciotnke oce yA®GoO TOpAy®YNS OSUVOUIKOD
nepleyopnévov JavaScript, n onoia eivar amd T Mo dnuoireig client-side yAwooeg
TPOYPULUUATIGLOD NAEKTPOVIK®V LTOAOYISTOV otov [laykoouio Iotd kol avdmTuén
™¢ mpaypatoromdnke oe mpipdiiov Mozilla Firefox.

1.2 Ileprypa@i) ™y Epyaciog

Y10 endpevo kepdiao (Kep.2) n epyosio avty Ba acyoinbel apywd pe 1o TU
evvoipe otav yapaxtnpiCovue pia epapuoyn Mashup, tu eivon Restful Web interface
design, spatial data-services, navigation system kg kot pio avéAvon 6€ YADGoES
nopay®ync Suvopkod mepleyouévov Ommg Javascript. Tro 3°,4° ko 5° kepdioio Oa
avorlvbodv ta API’s kon ta Services tng Google ta omoia ypnoipomomOnkay yio vo.
viomomOei 1 epappoyn. Xto 6° Kepdlato meprypdpetarl avoALTIKG T0 cOOTHUO,
mhofynong péow tov Navigation Manual koBdg ko 1 Aemtopepnc eme&iynon g
gpopuoynic. Téhog 1o 7° KepdAawo e&dyel ta cvumepdopota e epyaciog aAAd Kot
TPOTAGCEL Y10 TEPETOIP® VAOTONOT).



Kepararo 2
I'evucn weprypoon

2.1 Ewoaymyn

To navigation system mov viomomOnke eivor éva application 1o omoio cvAAéyet
dedopéva oo d1apopeg vanpesiec Tov dadvktiov kabiotdvtag v o Mashup Web
application, Booilopevn oe Restful Web services apyltektoviki ypnoipuomToidVTog
eWdwotepa. Spatial data. Ta dedopévo avtd ovvdidlovior moveo oe pio eviaio
TAQTUQOPUA XPNOUYLOTOIDOVTAG YADCGGO TOPUY®YNG OLVOUKOD TEPLEYOUEVOL TNV
JavaScript dnuovpydvrag to katdAAnio interface ywa tov yprot .

2.2 Xopwkd Agdopéva

Spatial data 1 aA\dc geospatial data eivor to dedopévo 1 ot TANPOPOPIEG TOV
pocolopilovv ta onueia yewypapikdv otoryeiov mdveo otnv I'm. Ta otoyeio avtd
Umopel va givar uotka 1 teyvntd, okeavoi, fovvd k.t.A. Ta spatial data cuvnBog
amoONKeHOVTAL TOTOAOYIKA 1 HE YEMYPUPIKEG GCULVIETAYUEVES KOl UTOPOLV V.
xoptoypapnBodv kot avoivovtor péow GIS. yvootd gvpémg ko ¢ Xvotnuo
l'eoypagikadv ITAnpogopidv. To GIS elvar éva cdotnuo dSayeipong yopIK®OV
OEOOUEVMV KOl CUGYETICUEVOV WOI0TATOV. XTNV O OVGTNPN HOPPH ToL gival éva
YNEKO GOGTNA, TKOVO VO EVOOUATMOGCEL, amodNKeDsEL, TPOGUPUOCEL, AVAADCEL Kol
TOPOVCIACEL YEMYPOPIKG GLOYETIGUEVES  TAnpoeopiec. H Asrtovpyio tov GIS
ompiletar oe pio database n omoio, amoteleiton amd pio GEipo. TANPOPOPLAKDV
dedopéEvmv, Ta omoia apopohv TNV 1d01a TV Yemypapikn meptoyr. H Pdorn avt prnopel
va xpnopomonel amd d1opopovs ¥PNOTES Yo TNV KAALYT SLAPOP®Y OVOYKOV OTTMG
va amoturdvouy pécw H/Y oto dadiktvo pio mepiAnymn Tov Tparyratikod KOGHOL, Vo
ONUIOVPYOLV  JOPACTIKA EPOTNCELS YOPWKOD 1M TEPLYPAPIKOV YOPOKTNPA, VO
avoADOLY TO YOPIKA Oedopéva, va To TPOoapUOlovy KOl VO TO OTOdMGOLV OE
OVOAOYIKE PEGO OTMG EKTLMGELS YOPTMOV KOl SLOYPOUUITOV 1| GE YNOokd HEGA
OGS apyeio YOPIKMY dES0UEVAOV Kot SLadpacTIKOVS ¥ApTeS 6T0 AladikTvo.

Ta televtaio ypovia, xapn oty eEEMEN NG TEXVOAOYinG, &xovue TNV KuKAOPOopia
YNOKOV YOPTOV HE OLVOATOTNTEG EVTOTIGUOV TNG YE®YPOPIKNG 0éong (oTiypatog)
amod dopuveopovs. H Aettovpyia tov yoptdv oavtov Paciletor oto GPS. Otav
TOPEXOVTOL ETTAEOV SOLVOTOTNTEG VITOAOYIGHOD U10G dLOdPOUNG, TOTE OvOpdlovToL Kot
NAeKTpOVIKOL TAONYOl. £TO d1dypappa mov akoAovBel emeEnyel Tic nebddovg Kot ta
EPYOAELDL TTOV YPNOLUOTOLOVVTAL Y10 VO ETEADEL TO TEMKO OMOTEAECLLO, TOL OEV Eivat
GAAO OTTO TNV TAPOY®YY| EVOG YAPTN LE TNV TOPOYN TNG arapaitnng tAnpogopiag. To
amotéleoa G OANG dladikaciog ivol ovolaoTikd 1 dtadpopr| Tov akoAovbovv Ta
dedopéva dtav yivetol 1 KANGN GTOV server amd Tov YPNoTh, Yo Vo OTOTEAEGOLV TO
Baowd yopwkd otoryeio (petd amd enelepyacio amd to KATAAANAQ epyoAreio) Tng
YOPTOYPAPIKNG EPAPLOYNG TOV amOTEAEL KO TO TEAIKO {nTovuevo. Me avtd tov Tpdmo
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Aowov, ypnowomowwvtag GIS otoyeio kou spatial services o6mwg Google Maps,
Directions ko1 Geocoding viomomfnke évo. mashup application mov mapéyer pia
RESTful diemapn.

Zyqua 2.1: ZuAloyn, eneéepyacia kot xprion dedopévov GIS

2.3 RESTful lIpmtoéxkorio Emkoimviag

To mpwtdéxoiro emkowvoviog REST eivar éva chHvoro apyLTEKTOVIKOV KOVOVMV LE
TOVG 0TOIOVG UTOPOVLLE Vo oyedtdcovpe vanpecieg Web. Ot kavoveg avtol estialovv
OTI§ VANPECIEG TOV GLOTNHOTOG TTOV Be®POVVTOL TOPOL GLUTEPIAULUPAVOUEVOL TOV
TPOTOL LE TOV Omoio Ol TOPOL ovTol HeETpEMOVTOL GE O1EVBVVGELS Kol LETOPEPOVTOL
uécm tov HTTP mpwtokdAlov. Ta tehevtaio ypovia to REST éxer avaderybel mg
kuptiopyo Web design service povtédo extomiCovtag og emt to mAgiotov T0 SOAP Kot
WSDL-based interface design, Adyw o1t givor moAd amdd, a&0mMoTO Kol EVEMKTO
otV xpnomn tov. ITo cvykekpyéva to REST service eivon lightweight pe v évvola
ot mapéyel povo to ametovuevo output oe popen json/xml oto omoio o1 mapdpeTpor
kabopilovtan oto UriTemplate oe oyéon pe to SOAP to omoio sivar heavyweight
onhadn mopéyel TpoOcheteg MANPOQPOPiEC Ol omoieg UmOpovV vo. TO EmPapivVoLV
kabiotovtag o wo apyo. Emiong tao REST autiuarta pmopodv va dnpovpynbovv
ypnyopa xopic v emmpochetn evBvridkmon mov amouteiton and 1o SOAP ko va
amofnkevToHV €OKOAD OO TNV VIAPYOVCOH VTOOOUN UEWDVOVTIONS TO (POPTIO TV
Servers Kai to Kk06Tog e0povg {mvng.

H REST-style apyttextoviky vrootnpilet client-server povtédo . Ot clients otélvouv
HTTP outiquoto otovg Servers, ot omoiot mapéyovv mopovg omwe apyeio HTML,
eneepydlovTol To QTHLLATE KOl GTEAVOVV TToM TIG KATAAANAES AMOVIGEIS GE LOPPN
json 1 xml. Mg avtd tOV TpOTO Ol XPNOTEG UTOPOVV EITE VAL EIGAYOVV OUTHUATO GOV
éva amhd URL kot vo mépovv TG OvTIOTOWES OMOVINGCELS, €ite Vo KAAOOV TIg
Aertovpyieg ™G emBuunTNG VANPEGING TPOYPOUUATIGTIKG YPTOLUOTOLOVTIOS TNV
KOTAAANAN YADooo kot vo eneepyalovion to amavintikd Xxml 1 json €yypago mhAt
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npoypappotiotikd. Ilave oe avtdo to Web poviédo Baciotnke 1 viomoinon g
EQOPUOYNG, oTNV omoia. 0 ¥pNotng otéAvel authuato oe €va Web server pécm g
EPAPLOYNG OV VAOTOWONKE Ko O SErver otéAvel Tow TIC AVTIGTOUEG AMOVINGELS
epdoov mpmta Exel enelepyaotel ta dedopéva. H epappoyn elvan pio mushup web
application m omoia ocvvoldlel SlOPOPETIKG SeSOUEVO KOl VAOTOIGELS OO
OLOPOPETIKEG TINYEG.

SOAP body, SOAP request,
data (XML) parameters

Find : application Web services
(as processes that

can be stateful)

SOAP triangulation SOAP messages invoke processes

Data, (with state, cache)
Data could be XML =X

HTTP commands
“WGET, PUT, POST, DELETE, etc.

—>

Web services
Client (as resources that
application are slateless)

RESTful APIs obtain resources

Zynua 2.2: SOA kaw RESTful mpmtdxoiro emkovmviog

2.4 Mashup web E@appoyn

Onwc avo@Eépape GTNV TPONYOVUEVT] EVOTNTA 1 EQPUPLOYN TOL OVOTTUYONKE £ivon
pioo mushup web application, po Stadiktvakr gpoppoyn Tov cuvovaletl dedopéva amod
TEPLOGOTEPEG amO Ui mNYEC oe éva eviaio epyoreio Pe OKOTO TNV dnuovpyio evog
kowov interface. Mropovpue va avapépovpe o1t oo Mashups katnyopromolobvtar 6e
TPELS YEVIKEG MOopeEG To consumer mashups, to data mashups, kou ta business
mashups. O mo yvootdg tHmog eivar ta. consumer mashups, mov e€nyeitor KoAvTEPQ
amd T ToAEC epapuoyéc tov Google Maps kou mo ovykekpiuévo ta. Mapping
mashups, to omoiot ypMNoomolovY (ol vanpecia moapoyng xaptov (my. Google,
Yahoo) ovvdvdlovtag oOedopéva pe onueion mhve oto ydptn. Me avtdév tov
oLVOLOGTIKO TPOTO TAPOYNG VANPECIOV TETLYOAIVOVLE T EENG:

e oVOVbeomn SlPOPETIKOY LINPESIDY raw data
e amlomoinon vinpecimv API
o OUMKO TTEPIPAALOV GTOV OTTAD PN O

Ocov agopd v ovvBéon VLANPECUOV OTNV  GLYKEKPIKEVY]  E€QOPLOYN  TOL
vAomomOnke, ypnoomombnkav ektevéotepa o1 vnpeciec mov mapéyet n Google.
11



Mo ovykekpipwévo M epoppoyn avortvybnke moveo oe Google Maps APl Web
Services, Google Earth APl kabmg kou Google Street View Services. Aviidvtag povo
10 Pacikd ototyeio TV Tapamdve API’S-Services yio tmv vAomoinomn g EpopLOYNS,
emtedyOnke éva oOHVOETO GALA Ao Yia TOov yprioTn Navigation system mov emtpénet
Vo OAMNAETOPA PE TIC LANPECiES, €lodyovtag omAd To emBountd dedopéva Kot
Aappavovtag ta ovtiotoryo amoteAéopato, Yopic va ypeldletal o xpnoIg va xEt
KOO0 TPOYPOUUATIOTIKY 1 GAAN €EOIKEVIEVT YVAOOT] TAV®D GE OVTEG TIG VANPECIES.
Y10 oynuo oV aKOAOVOEL TAPATNPOVUE TN HOPPN OPYLTEKTOVIKAG Mushup mov
YPNOLLOTOUCALLE Y10 TV DAOTOU|OT TG EPAPHOYNG

)

Google Maps Api

Web Services

)

Google Earth API

)

le Str. View Sertvic

Mashup Web
Application

Client Application

Yynua 2.3: Mashup apyttektovikn thg EpaproYNg

2.5 Xvotmiporo Ao ynong

"Eva cbotnpa mhonynong npocdiopilet tn B€om Tov xpnot otov mAavitr. Yipyovv
SlPOPO. GUGTNUATO TAONYNONG 7OV  YPNCUYOTOOVVTOL AVAAOYO LE TS EKACTOTE
avéykeg ot omoia Ppickovror amodnkevpuévol ynelokol YApTeS, 0 VTOAOYIGUOG Kol M
evnuépmon TV onoimv yivetal pe ) Pondeia dopveodpwv. ‘Eva chotnua mionynong
BonBd& Tovg 00MYOVG OVTOKIVATOV, LOTOGIKAETIOTEG, TOOMAATEG Kol TEPINYNTES VO
@Bdoovv otov mpooplopnd tovg. Eivor éva teyvikd cOoTNHo TOov pmopel vor TapEyel
YE@YPOUPIKA GTOLXELD LTO TN HOPPN 0OK®V, eVaEPIOV, OaAacGimV 1 TOTOAOYIKGOV
YOPTOV.
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Yrdpyovv dtdeopa €01 CLGTNUATOV TAONYNONG:

e EVOOUUTOUEVO GTO OLTOKIVITO LE YAPTES OLUPOPDV YDPDV
e PND pe ybpteg yio pio 1 1eplocOTEPES YDPESG

e GOULOKEVEG HOTOGIKALTOG

e OLOKEVEG Yo TO TodNAaTo 1 TNV Teomopia

e GULOKEVEG Y10 GLVOLAGUEVT] YPNON

e GLOKEVEG Y10, LTOPPVYLL XPNION

e AOYIGHIKO Y10 POPNTOVG VITOAOYLIOTES KO KIVITA

Ta cvetUTe TAONYNONG YPNOULOTOLOVV YAPTEG TOL £YOVV XOPTOYPUENOEL £101KA Y1a
10 okomd avtd. O1 ¥pNoTEG GLYVA YPNCYOTOOVLY T AgyOueve «waypointsy. Eva
onueio avaeopds eivar éva onueio ot I'm mov €yl amobnkevdel oto YapTn pHe TIC
oLVTETAYUEVES TOV. Ot ¥pNoTEC LITopPovV Vo TO0 opicovv HoOVOL Tovug 1 va KateBdoouvv
onueio avagopds GAAwv omd 1o Swadiktvo. Otav 10 cvotnuo mAonynong AdPet
EVIOAN €0pecNC NG dtadpouns, Tpocdlopiletl pe m Pondeia dopvEOP®V TV eKAGTOTE
0éom kot otn cvvéyela voroyilel Ta onpeia Tov cuvdéovtat petasd Tovg. Aviictolya
enpaviCovron - owdpoun kot n Béon otov ynouwkd yaptn. H epoapuoyn mov
viomomOnke, Poacioctnke mMOvV® G€ OVLTH TNV AOYIKN T®OV GLOTNUOTOV TAONYNONG
ypnoonotwvtog to 3d viewer ko ta directions APl tc Google . To 3d viewer g
Google mapéyel TV SuVATOTNTA VO ATEIKOVIGEL TPIGOLAGTTO YPAPIKH OT®S KTNPLaL,
Bouvad, yépupeg, dpduovg K.T.A xapn oto DEM tng Google Earth to onoio givar éva
ynoewkd povtélo 3d140Tatng OmEKOVIONS TNG EMPAVELNG KOl TOV KTNPIOV VO
edapovg. Ta directions APl amevovtiog eivor epyakeio ta omoio vmoroyilovv
amootdotelg petad onueiov  otélovtag artiuoto mpog T vanpeoieg g Google
Maps. H epappoyn autr] evomomoe TIC S10POPETIKEG OVTEG VINPEGIEG ONUOVPYADVTOG
éva evwoio mepifadiov 3d ydaptn mAonynong yw tov ypnotn mov embvuei va
mhonynOet.

&“%‘x‘“\ \w.x

ESNSTS

VOLKSWAGEN near SUNNYVALE CA | l[ GQOSIC ‘ l

Yynua 2.4: Navigation System Google Earth
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2.6 'hoooa Avvoukov Ilepreyopévov JavaScript

H epoppoyn mov viomombnke, Poaciotnke €& oAokANpov o€ YA®GOWO
Tpoypappatiopov JavaScript, n onoia ivor oA dnuoeiAng otovg web developers
kaBd¢ etvar amh oty ocdvtaén g Kot vrootnpiletar an’ GAoOVG TOVS dNUOPIAEIS
browsers. H JavaScript eivor pio avtikeipevostpapng scripting yAmwoco (object-
oriented scripting language) mov ypnoomoteitan yw ddoel mpdcoPacn oe
avtikeipeva, peta&h tov mehdtn(client) ko Aowtég epapuoyés. Xpnowpomoteiton
Kuplog pe v popen client-side JavaScript, Snladn otnv pepld tov TEAATN, Kot
EPOPUOCETOL MG Ol OAOKANPMUEVT] GUVICTMGO TOL Web browser, emTPEMTOVTOC TNV
aVATTUEN EVIGYVUEVOV SETOPOV Kot duvapukav iotocerdwy. H JavaScript efvan pia
dukextog tov ECMAScript xon yopaxtnpiletor og pa dvvapikn, weakly typed,
prototype-based yAdooca pe mpmtng katnyopiag Asttovpyieg (first-class function).

H xdpra ypnon ¢ JavaScript eivar 1 ovyypagn KMOOKA KOl AETOVPYLDOV OV
evoopatovovior | mepthapupdvovtar amd &yypoapo HTML kot aAAnAemdpodv pe 1o
DOM evég eyypdoov. Me v BonBeta tng JavaScript propolpe va methyovpe:

- Tlohvpepn éyypaga pe miaioto

- Emavagoptwon pépovg tov mapabipov

- Anuovpyia Eyypagov pe aAAnAenidpaon

- Ileprocdrepog Eheyyog otV AAANAETIOPOOT LLE TO YPNOTN
- 'Eyypoga pe pviun

- Zovtavd Eyypopa

- Mnvouata mov oAcBaivovv

- Poldywr

- XpoviKOg unyovicrog avticTpopng LETPNONG

- 'Eyypaoga pe autopatn evnuépmon K.o.

Téhog eme1dn o kmoKag JavaScript pmopel va extedeotel TOTIKA og Evav browser Kot
O O€ £VOV OMOLOKPVUGIEVO SLOKOULOTY], AVTOTOKPIVETOL OTIG EVEPYEIEG TV YPTOTMV
pe peydan tayvtmea, kévovtag tnv JavaScript mo vkt Kot responsive.
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Kepaiaro 3
Google Maps APl Web Services

3.1 Ewcayoyn

To Google Maps API givon pia dtemopn Tpoypappoticpod pappoymv g Google to
omoio divel T duvATOHTNTO EVOOUATOONG EVOG OLVOULKOV XEPTN GE 16TOGEMOES e TN
ypnon Javascript. To API mapéyet Evav aptBpd epyoleimv yio 10 YEPIGUO XOUPTOV Kot
TV TPoGONKN TEPIEXOUEVOD GE AVTOVS HECH SLOPOPOV VINPESIAV, OTMG KOl GTNV
emionun otocerida tov Google Maps (http:/maps.google.com/), enmttpénovtag €161
™  Onuovpyle  €HPOOTOV  EPUPUOYDV TOL  EKUETAAAEDOVIOL  YEWYPOUPLKES
TANPOPOpPIEC.

Baowd otoryeio omowaconmote Google Maps API epappoyng etvat o idtog o yaptng, o
omo{0G POPTMOVETOL KOl OPYIKOTOLEITAL UE GLYKEKPIUEVES Ol0OTACELS (VWog Kot
TAATOG), KEVTPO (YEWYPAPIKO TAATOGS, YEOYPAPIKO UNKOG), £Minedo eotioomg Kot TOTO
(Kavovikd, 60puPopiko, VPPLOKS). X1 GuVEXELD Elvat SLVATN 1) CAANAETIOPAGT LLE TO
XOPTN HECH SPOPOV UNYOVIGU®V OT®G glval ta events, ta controls, to overlays
OAAG KO GLVAPTNOELG ENEEEPYACIAG TV YOPAKTNPLOTIKDOV TOV.

Yty evotnta avt Oo avaivbel to Google Directions API, pia and tic web vanpeoieg
7oV PacioTnke N SOUTAOUATIKY.

3.2 Google Maps APl Web Services

To Google Maps API napéyet vanpecieg web wc diemaen yio tv vrofoAn artnudTomv
Maps API dedopévov amd eEmtepcés VINPEGIES KL TN YPT|ON TOVS GE EQAPLOYES YLl
yéptec. Ov vanpecieg web ypnowonowodv HTTP owtiuoto o GLYKEKPUUEVES
devBuvoeig URL, Bétovtog mapapérpovg URL otig vanpeciec. e yevikég ypoppéc, ot
vanpecieg avutéc emotpépovy  dedouéva amd to HTTP eite wg JSON 1 XML vy
parsing 1)/koun processing.

"Eva tomikd Web Service aitnpa diveton yevikd omd v Topakato QOpLLoL:

http://maps.googleapis.com/maps/api/service/output?parameters

omov service dnimvel 1o cvykekpluévo service(m.y directions) mwov amotOnke Kot To
output dnAdver to format(json 1 xml) . Mia and tig web services mov Paciotnke 1
dumhopatikn pog eivar to Google Directions Api.

3.3 Google Directions API Services

To Google Directions APl &ivor pio vanpecic n  omoia  vroloyilet
dwdpopég(directions) peta&y tomobeciwdv (locations) ypmowomoidviog HTTP
ortuata. Ot dadpopéc pmopet va emdeyfodv pe Totkilovg TpOmovs HeETOPOpas OTwg
odMynong, nelonopiag, modnraociag, Méoa Malikig Metapopdg k.t.A. Ta directions
umopel va kabopifovv apetnpiec, mpoopiopode, onueia, eite g text strings(m.y
"Chicago, IL" 7 "Darwin, NT, Australia") &ite ¢ ye@ypa@ikég cuvieToyuéves. TO
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Directions APl umopei va emtotpéyel moAlomAd directions ypnoyonoldvtag celpd
amd onueio(waypoints). T'evikd to service ovtd £xel oyedlootel yloo va vroloyilet
static addresses dniadmn dievdHveelg Tov €idn eivar yvootomomuéveg to Google Maps

application ko 6yt oyxedracuévo yia vo anavtdel otov ypriotn oe real time.

3.3.1 Directions Avmjpoto

"Eva Directions Api aitnuo cuvtdcetot pe v eENg Lopon:

http://maps.googleapis.com/maps/api/directions/output?parameters

Omov to output pmopet va givar pio amd TIC TOPAKATO LOPPEG:

o json
o xml

3.3.2 llapapetpor Avtnpatov

Optopévor mapdapetpor mov ypnoipomotovvror cto URL eivar amautoduevor, evo
Aol emAéyovTal TPogpaTIKE. Ol amOTOVUEVES TOPAUETPOL TOV YPTCLULOTOLOVVTOL

LE TIG avTIoTOYES TIUEG TOVG lvat Ot €ENG:

Amoutoopeveg [apaperpot

o origin — Awbbvvon (address) 1 yewypoaeikéc ovvietaypéveg (textual
latitude/longitude), twég mov ¥PNOUOTOIOVVTIOL VIO TOV VTOAOYIGHO TMV
dwdpoudv. Av Pdalovpue oav TOPAUETPO Mo devbvuven cov String, to
Direction service 0a omokmdwonomoet To String kot Oo to petatpéyet oe
YE@YPOPIKO TAATOG/UNKOG GUVIETAYUEVOV HE OKOTMO VO, VTOAOYIGEL TIC

Ol dpopéG. Av TepAGoLE CLVTETAYIEVEG O TIUEG Bl Topapeivovy wg £xouv.

o destination — Awev0vvon (address) 1 yewypapikés cvvietaypéveg (textual
latitude/longitude), tywég mov ¥PNOUOTOOVVTIOL YOl TOV VTOAOYIGHO TMV
dwdpoudv. Av Pdalovue ocav TOPAUETpO Mo devbvuven cov String, to
Direction service 0o omokmdwomomoet To String kot Bo To petatpéyel o€
YE@YPOPIKO TAATOG/UNKOG GUVIETAYUEVOV HE OKOTMO VO, VTOAOYIGEL TIC

Stadpopés. Av mepdoovpe cuvteTayéVeS ot TIHEG Ba Topapeivovy wg £xouv.

o sensor — Ymodewkviel edv 1) Oyt ta directions outipata Tpoépyovior amd

ovokevn pe location sensor. H tyun avty Oa mpémnet va eivoun true 1 false.
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ITpoarpetikég Tlapdpetpor

o mode — Kabopilet To travel mode (walking, transit, bicycling
driving(default value).

o waypoints — KaBopiletl éva mivako and onueio. To waypoints aAlalovv tnv
dwadpopn pésa amd cuykekpiuéva locations ta omoia gite eivol CLVIETOYUEVEG
gite  devbivoelg ot omoieg Oa  amokmdiwkomomBovv. Ta  waypoints
vrootnpifovv HoOvo dtadpopés pEcw odnynong, telomopiog Kot TodnAaciog.

o alternatives — Av eivar emdoyn true, tote to Direction servise kabopilet
EVVOAUKTIKEG OLOOPOLEC.

o avoid — Ymodeikviel ToEC S1dPOUEG HE GUYKEKPIUEVD, OPAKTNPLOTIKG Ool
TPEMEL VAL ATOPEVYOVTOL OTMC .Y,

o tolls -Ymodewkviel 611 ) vrodoyiouévn dradpoun Ba mpénel va
ATOPEVYEL LIEPNYOUEVOVS OPOUOVS KO YEPVPEG.

o highways-Yzmodeucvoet 61t o1 vtodoyiopévn dwadpoun| o mTpénet va
AmOPEHYEL TOVG AVTOKIVITOSPOLOVCE.

"Exovpe v duvotdmta vo emAéEovpie pia dtadpoun, n omoio. maipvel Kot Tig oo
TIWEG TOPpAAAN AL Y10 Tapadery o avoid=tolls|highways.

language — H yAdooa oty omoia Oo eXoTPEWYEL TO AMOTEAEC AL

o unit — Kabopilet to unit system xotd thv eueavion TV omoTELEGUATOV.

. region — KaBopilel tov Kwdwkd Ieproyng

o departure time — Ymodeikviet Tov emBupunto ypovo avoydpnong

o arrival time — Ymodewviet tov embountd ypoévo aeiéng

[Mapaxdto encvvantovrar peptka Directions outiuato:

1. To mapaxdte aitnuo(request) emotpéper driving directions Bétovtag cav
agetnpia to Toronto, Ontario kot Tpoopiopd to Montreal , Quebec.

http://maps.googleapis.com/maps/api/directions/json?origin=Tor
onto&destination=Montreal&sensor=false
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2. AMGlovtac T mapapétpovg mode kou avoid pmopei vo tpomomomnfel to
apyko aitmuo and driving(default value) kou vo emotéyer directions m.y yio
bicycling ta omoia directions 6o amopevyovv tovg owtokivnTodpopovs. To
TOPOKATO aiTnHe VTOJEIKVOEL TNV VAOTTOINGT aVTN:

http://maps.googleapis.com/maps/api/directions/json?origin=Tor
onto&destination=Montreal&sensor=false&avoid=highways&mode=bic
ycling

3. To mapakdteo mopddetypo ydyver vy dwdpopés MMM Bétovtog cav
agetnpia to Brooklyn, New York kot mpoopiopd to Queens, N.Y. Otoav
npokertan yio M.M.M aitmua mpénel va kabopicovpe Kot TG TOpapéTpovg
departure_time fy/xon arrival_time. AkoAov0ei To TopaderypaL:

http://maps.googleapis.com/maps/api/directions/json?origin=Bro
oklyn&destination=Queens&sensor=false&departure time=134360550
0&mode=transit

3.3.3 Xpnfion Xnueiov Awadpopng

Ytov vmoloyopd piog dSwadpoung pécm oamd to Directions APl pmopovue vo
ypnouonotcovpe waypoints yia driving, walking, bicycling diadpopég aAra oyt yio
transit. Ta onueio Sdpoung pog emTPEMOVY Vo, KaOOPIGOLHE SLodPOUES UECH
EMMAEOV TTEPLOYDV amd T omoia Ko Oo mepdcovpe kotd v mhonynon pog. To
waypoints amotehovvtor amd pion M Kol TEPIOCOTEPES O1ELVOVVGEIS 1 TEPLOYEG
dymplopéveg péom tov () yopoktipo. T mopddetypo 1o axdAovbo URL
apywormotel éva Directions aitmupo yio pio dwadpopn peta&d Boston, MA kot
Concord, MA pécw Charlestown kou Lexington, pe oot tnv oepd.

http://maps.googleapis.com/maps/api/directions/json?origin=Boston,MA
&destination=Concord,MA&waypoints=Charlestown,MA|Lexington,MA&sensor
=false

To Directions APl vrmoloyiler by default ta waypoints pe v oeipa o omoia
divovtat. [Tpoattetikd propodue va Oécovpe optimize: true cav tpdTo ctoyyeio péoa
otn waypoints mopduetpo omov emitpénel o Directions vo Pektictomomost v
dadpoun avadiotdooovtag ta Waypoints pe mo é€vmvo tpodmo.

3.3.4 votnno Movaosas Métpnong

Ta amoteléouata tov Directions mepiéyovv text péoa oto distance media yio va
VTOOEIKVOOVY TNV  amOGTOCT €VOG OLYKEKPLUEVOL Step g dwadpouns. Amo
TPOEMAOYN 10 text avtd ypnoipomotlel To Unit system tng eKkAoToTE TEPLOYNG N TNG
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yopag. Ta onueia avtd exepdlovior HEo® GLUVTETAYUEVOV Topd pécm devbivoemv
GUUQ®VO TAVTO LLE TO GVGTNHO LETPTOTC.

Mo mapdderypo, ua dwdpour amd to "Chicago, IL" oe "Topdvto, Oviapio™ Ha
eupavicet Ta amoteAéopata e pia, Ve T0 avticTpoPo dpopoArdylo Ba eppavicet ta
AmOTEAEGUATO, 6 YMOueTpa. Mmopodpe va opicovpe gugic To unit system 0étovrog
units moapapétpovg, Balovtog pia omd T akOAoVOEG TIUEG

o metric — mpoodopilelt 10 ocdommuo povadg pétpnong. H twnq mov
EMGTPEPETAL Y10 TIG OMOCTAGELS Elval G€ YIAMOUETPOL KO GE UETPOL.

o imperial — mpocdiopilel to AyyAikd cvotnpo povadog pétpnone. H Ty mov
EMOTPEPETAL Y10 TIG OMOGTACELS gival og Pilol Kot 6 OO

3.3.5 Koowog Meproymge

Mmopovue va Oécovpe to Direction service pe avtd tov tpomo, mov Ho LG EToTEPEL
plo GUYKEKPIUEVT] TEPLOYN YPTOULOTOLDVTA TOPAUETPOVS KOOWK®MV Teptoyns. Ot
napapetpol avtol tEpovv CCTLD otoryeia. Ot mepiocdtepol CCTLD kddikeg eivan
ISO 3166-1 kddwkeg pe kamoieg eEapéoets. I'eta mapaderypa éva aitnuo Stodpoung
a6 to “’Toledo’ oy “’Madrid’’ emotéeet To €€nc:

http://maps.googleapis.com/maps/api/directions/json?origin=Toledo&de
stination=Madrid&region=es&sensor=false

{
"status": "OK",

"routes": [ {
"summary": "AP-41",
"legs": [ {

F 1,
"copyrights": "Map data ©2010 Europa Technologies,

Tele Atlas",
"warnings": [ ],
"waypoint_order": [ ]
Fl
¥

3.3.6 Directions Aravtijceig

Ta Directions emotpé@ovy anavtioelg He TNV HOPQN jSON TO 0moio VTOSNAMVEL TO
output péoa oto URL path.
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JSON Output

"Eva mapaderypa ond éva HTTP aitmuo 1o omoio vroroyiler v didapour| omd 10
Chicago, IL oto Los Angeles, CA péow 600 waypoints Joplin, MO kouw Oklahoma
City, OK:

http://maps.googleapis.com/maps/api/directions/json?origin=Chicago,I
L&destination=Los+Angeles,CA&waypoints=Joplin,MO|Oklahoma+City,OK&se
nsor=false

To amotéieopa tov JSON diveton TapaKato:

{
"status": "OK",

"routes”: [ {
"summary": "I-40 W",
"legs": [ {
"steps": [ {
"travel_mode": "DRIVING",
"start_location": {
"lat": 41.8507300,
"lng": -87.6512600
s
"end_location": {
"lat": 41.8525800,
"lng": -87.6514100
s
"polyline": {
"points": "a~l~Fjk~uOwHIy@P"
s
"duration": {
"value": 19,
"text": "1 min"
s
"html_instructions™: "Head \u@@3cb\u@@3enorth\u@e3c/b\ued3e on
\u@03cb\uev3eS Morgan St\u@@3c/b\ue3e toward \u@@3cb\u@@3eW Cermak
Rd\u@e3c/b\uoo3e",
"distance": {
"value": 207,
"text": "@0.1 mi"
}
s
. additional steps of this leg

. additional legs of this route
"duration”: {
"value": 74384,
"text": "20 hours 40 mins"
}s
"distance": {
"value": 2137146,
"text": "1,328 mi"

}s
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"start_location": {
"lat": 35.4675602,
"lng": -97.5164276
s
"end_location": {
"lat": 34.0522342,
"lng": -118.2436849
}s
"start_address": "Oklahoma City, OK, USA",
"end_address": "Los Angeles, CA, USA"
Pl
"copyrights": "Map data ©2010 Google, Sanborn",
"overview_polyline": {
"points":

"a~1~Fjk~uOnzh@vlbBtc~@tsE” vnApw{A™ dw@~w\\ | tNtqf@1{Yd_Fblh@rxo@b}@xxS
fytAblk@xxaBeJx1cBb~t@zbh@jc|Bx}C  rv@rw|@rlhA~dVzeo@vrsSnc}Axf]fjz@xfF
bw~@dz{A~d{A|zOxbrBbdUvpo@ cFp~xBc Hk@nurDznmFfwMbwz@bbl@1g~@1loPpxq@b
w_@v | {CbtY~jGgeMb{iF |n\\~mbDzeVh_Wr|Efc\\x Ij{kE}mAb~uF{cNd}xBjp]fulB
iwlpgg@| kHntyArpb@bijCk Kv~eGyqTj_|@ uV k|DcsNdwxAott@r}q@ gc@nu’ CnvH
X" k@dse@j | p@zpiAp | gEicy@ omFvaErfo@igQxnlApqGze~AsyRzrjAb__@ftyB}pIlo
_BflmA~yQftNboWzoAlzp@mz @]} @fda@jakEitAn{fB_a]lexClshBtmgAdmY_hLxiZ
d~XtaBndgC"
s
"warnings": [ 1,
"waypoint_order": [ 0, 1 ],
"bounds": {
"southwest": {
"lat": 34.0523600,
"lng": -118.2435600
}s
"northeast": {
"lat": 41.8781100,
"lng": -87.6297900

3.3.7 Directions Xtovycio ATavI|GE®V

O1 Directions anavtioelg mepiéyovv dVo Pactkd atoyeio:

. status — mepiéyel metadata dedouévo and To aitnua.
. routes — mepiéyet mivaxo amd routes amd to onueio EvapéEng oto onueio
TPOOPIGLOV
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Status Codes:

To status medio otig Directions omoavinoelg mepi€yel ) KOTAOTOOT TNG OTAVTNONG
kabmg emiong kot debugging minpoeopieg yio O fondrcovv vo gvtomicovpe yioti
amétuye to Direction service. To status nedio pmopei va mepiéyet t1g eENG TIUEC:

o OK — vodetkviet 611 1 amdvinon €xel £YKVPO ATOTELEGLLA.

NOT_FOUND — vmodeikviel tovAdylotov €vo amd To onueio mov

AVOQPEPOVTOL GTO OLTNHOTO APETNPIAG, TPOOPIGHOL N onueia dev umopet va

KoOKoTomOel yemypapikd.

. ZERO_RESULTS — vmodewcviel v un €bpeon odpoung  Heta&d
aQeTNPIOC KO TPOOPIGLOV.

. MAX_WAYPOINTS_EXCEEDED — vrmodegikvoetl 0Tt mhpa moAld onpueio

000nkav oto aitnuo. O péyrotog emrpemopuevog opluog onpeiov givor 8

noli pe to apeptnpiog kot Tpoopiopov ( to Google Maps API for Business

umopei va Exet péypt kot 23 onueia).

o INVALID_REQUEST — vmodeikviet dxvpo aitnuo e€outiog piog drxopng
TOPAUETPOV 1 T TOPAUETPOV.

o OVER_QUERY_LIMIT — vmodewkviel 6tL 0 Service £xet Adfel moAld
OTUOTO OO TNV EQAPUOYT] HOG €VIOG TNG EMITPEMOUEVNG YPOVIKNG
TEPLOSOV.

o REQUEST_DENIED — vmodewkvoet v amdppiyn tov Direction service
oo TNV EPOPUOYN LOG.

. UNKNOWN_ERROR — vmodeikviel 0Tt éva aitnpo S1adpoung o€ umopet

vo vhomonOei eattiog cQAALATOG TOV dlaKOUOTH(SErver error).

Routes:

Ortav to Directions APl emiotpépel anotedéopata ta tonobetel péoa oe évo json
routes mivoko. AKOUHO KOl 0V TO SErvice dgv emOTPEYEL UTOTEAECHATO. ONAOOT dEV
VIEapyEL onueio avoydpnong N/kar mpoopiopov, to Directions APl Bo emotpéyet
éva. adeio mivaxa routes. Kabe otoryeio mepiéyet £vo Lovodikod amotéAecuo and To
kabopiopévo onueio agetnpiog kow mpoopicpov. H kdbe dSwadpoun pmopel va
amoteAeitan omd Eva N} Ko mepiocotepa legs avaloya pe 1o kotd Tdécov ta Waypoints
npoodtopilovtar. Emiong to route mepiéyel  mvevpatikd  SIKOUMUOTO Kot
TPOEWOOTOMGELG TOL TPEMEL VOL ELPAVICOVTAL GTOV YPNGTN GOV TATPOPOPIES dPOLLOV.
Kabe medio tov route pmopei va mepiéyet ta e&ng media:

. summary — mepiéyet éva pikpo text meprypaeng tng dtadpoung(route).

o legs[] — mepiéyer évav mivoko, O 0moiog TEPEXEL ME TNV OEPE TOV
mnpogopiec v éva leg tov dpoporoyiov, petald 600 TOTOOEGIDV NG
oLYKEKPEVNG Slodpoung. Eeymplotd leg dmuovpysiton yoo kdbe onpeio
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(waypoints) 1 yo kabe mpoopiopd. Mio dwadpour ympic onueio Oo mepiéyet
évav axpipag mivaxa leg. Kabe leg amoteleitar amd pia oeipd and steps.

. waypoint_order — mepiéyel évav mivako Tov dgiyvel TV GEPA TOV CNUEI®V
g odpounc. Ta onpeio avtd propovv va avadiatoyfovv ebv 1 TAPAUETPOS
optimize: oto aitnua £xet emieyOet true(optimize: true).

o overview_polyline — mepiéyer éva object mov kotéxel évav mivaka omnd
KOOKOTOMUEVH ONUEID TOV AVTITPOSHOTEHOLY KOTA TpocEyyion(eEopdAvvon)
v dadpoun amd ta amoterécpoto tmv directions.

J bounds — mepiéyetl tnv oprobBétnon g dadpounc.
o copyrights — mepiéyer ta copyright g dtadpopnc.

. warnings[] — mepiéyel évav mivaka omd TPOEWBOTOUGELS TOV TPEMEL VOl
eueoavifovtot Katd TV S1PKELD TNG OLUOPOUNS

Legs:

KdébBe otorgeio péoa oto legs mivaxo kabopiler Eva povadikd leg tov ta&idiov, amd
™V aeNTNPio TOL GTOV TPOOPIGUO TOL. AladpopEG TOV dev amotelovvTat and ornueia,
opiCovtar amd éva kor povo leg, evd yio dwadpouéc mov opilovian amd €va 1 Ko
TEPLOGOTEPO, ONUELN, TEPIEXOVV EVa 1 Kat TePLoaoTEPO. legs.

Ka0Oe mivakag legs pmopel va £xet ta e€ng otoryeio:

. steps[] — mepiéyel évav mivaka amd Steps mov divouv TANPOPOPIES GYETIKA
v kGOe Egxmproto steps tov kabe leg g dradpounc.

. distance — vmOdEIKVOEL TNV GUVOAIKT] OTOGTAGCT) TOV KOUAVTTETOL HEGO, OE
Kabe leg ko cav medio maipvel ta €N oTotyEioL:

o value — vrodekvieL TNV OTOGTAGT GE HETPO.

o Text — mepiéyel pio avamopdotaon Tng OnOcTACNS EKPPUAGUEVO GE
povada pétpnong. To medio awtd umopel vo unv veiotator edv dogv
VIOPYEL 1] ATOCTOGT OVTN.

o duration — vOdEIKVLEL TO GLVOMKO YPOVO Yo kGOe leg kot oav Tedio
maipvel ta e€Ng otoryeia:

o value — vmodekviet 10 ypdvo € Sec.

o text— mepiéyel pia avoamapdotocn g otapkeloc. To medio avtd
umopel v unv veiotatot €4v 6V LIOPYEL 1] ATOGTACT| OVTH.
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duration_in_traffic— vmodewvdel v cvuvolikn dudpkela tov ekdotote leg
Aoppavovtag  vmoéymv  Tic  ovvOnkeg  kuklogopiog. H o mapdpetpog
duration_in_traffic Oa emotéyet Tiuf av kot povo av eivor odndeic ta e&ng:

1. To directions aituo cvopneptlapPaver departure_time wapduetpo.

2. To aitnua cvopmepraufdaver Maps yio. Business client ko signature
TOPAUETPOVE,.

3. H xartdotaon g xvkoAeopiog cvvaepthapuPdvetol 6to emAEYHEVO
OpoLLoAOY10.

4. H mopapetpog duration_in_traffic counepilapfaver ta e&ng nedio:
o value — vmodeikvoel To ¥pdvo amdoTOONG G SEC.

o Text— mepiéyel og human-readable avomroapdotoom g d1apKeLOC.

arrival_time_— vmodeucvoel to ypovo apiéng v to leg yia transit directions.
To amotélecpa emotpépel cav Time object pe tig e€ng 1010t TEG:

o value — o ypovoc opiletan cav JavaScript Date object.
o text — o ypovog opiletar wg string.
o time_zone — mepiéyet To time zone tov kGBe otabpo?.

departure time — weptlappdver to ypdvo avaympnong ywo to leg mov opileton
g Time object kot givon pdvo yia transit directions.

start_location — mepiéyel TG YEOYPAPIKOD TAGTOLC/UNKOVG GUVTETAYUEVEG
TOVL onpeiov ekkivnong tov leg.

end_location — mepiéyet T1¢ Yemypapikod TAGTOVS/ UAKOVE GUVTIETAYUEVES TOV
onueiov aeigng Tov leg.

start_adress — mepiéyel human-readable diev0vvon (cvvifwg diebbvvon 0d0v)
avtavokAdvtog to start_location.

end_adress — mepiéyer human-readable diev6vvon (cuvnBwg devBuven 0dov)
avtavokAdvtog to end_location.
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Steps

Ké0Oe otoryeio mov ecwxkieieton otov mivoka steps mpocdiopiletl €va povadikd Step
™¢ TAoNynoNg Kot amotelel v uikpotepn povado tov direction’s route. To step
neptypdpet pio cuykekpluévn, amin evioln onwg m.y ‘“Turn left at W. 4th St”°. To
step dev meprypdel LOVO TNV EVIOAN, AL TTEPIEXEL KOl TANPOPOPIES CYETIKA LUE TNV
dupkela g amdotaong cvoyetilovtag to éva Step pe to akdiovbo. Iy éva step
vrodnrovetar wg ‘‘Merge onto 1-80 West’’ kot pmopel va mepiéyet pia diapkeia <37
miles’” and ‘40 minutes’’, vrodeuvoovtag 0Tt T0 emdpevo step améyel 37 piha ko
40 Aemtd amd To emduEVO Step.

Kd&Be step mov eowkdeietal péoa oe éva steps medio-a umopet va mepi€yet ta e&Ng
otoyyeio:

e html_instructions — mepiéyer odnyieg format yio awtd 1o step, oe popery HTML
text string.

e distance — mepiéyel v andotoon and évo Step oto emduevo. To medio avtd
umopel va punv givor avayvopionuo av 1 oadpoun dev vTapyeL.

e duration — vmodekviel Tov KatdAAnlo ypdvo mov ypedletar To Step va
exteheotel péypt 10 emduevo step. To medio owtd umopel va pnv  eivon
avayvopionpo av 1 dtadpoun dev vIapyEL.

e start_location — vmodeikvoel to onueio ekkiviong Tov Step oe  popen
ovvtetayuévov latitude ko longitude.

e end_location — vmodeikvoel To onpeio AeiEng Tov Step o€ HoPEN CLVIETOYUEVDV
latitude xou longitude

e Polyline — évav mivaka amd KOSKOTOUUEV GNUELD TTOV TEPTYPAPOVY AVOAVTIKG.
T evoldpeca onueio yio kabe step
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Kepdraro 4
Street View Services
4.1 Ewoayoym

Google Street View Service

To Google Street View givol éva Service mov ypnolponoléttol 6 Guvolaoud UE TO
Google Maps ka1 Google Earth ko1 mopéyer panoramic view 360° popdv amd
kabopiopévoug dpopovg Karvmrovtag mapdAinia Oheg Tic YOpw mepoyés tovg. H
Street View xdloyn eivon n ide pe ekeivn yioo v epoapuoyn Google Maps
application (http://maps.google.com/). 'Eva detypo Street View diveton 6to mapakdtm

oxfpaL

Yynua 4.1: Alaotadpmon oto Manchester tng AyyAiog
delyvavtag amd 9 S1aPOPETIKES YOVieg

To Google Maps API Javascript mapéyet o vanpecio tov Street View yuo tnv
amOKTINOT KOl TO YEWPWOUO TOV €KOVOV Tov ypnolporolovvtar oto Google Maps
Street View. X¢ avtibeon pue 1o APl V2, 1 vinpeoia tov Street View oto Maps API
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Javascript V3 vrootpiletal yyevdg 6TO TPOYPOLLO TEPMYNONG. TNV EVOTNTA 0T
Bo avaivbei o to Google Street View Services tg Google oto omoio Baciotnke 1
avAmTLEN KOt 1) VAOTOINGT) TG EQAPUOYTS.

4.2 Street View Panoramas

Ot ewoveg tov Street View vrootnpifoviar péom tng ypnong StreetViewPanorama
object, to omoio mapéyer éva interface otov ypnotn. Kdébe yaptng mepiéyel pia
npoemleypévn Street View panorama, n omoio pmopel va avaktBel pe mv kAnon
getStreetView() map’s method. Otav npocOétovton ta Street View Control oto xaptn
Bétovtag v emhoyn streetViewControl cg true, avtoépata cvvdéovpue to control
omv avty v zwpoemieyuévn Street View panorama. Mmopodue emiong va
dnuovpynoovpe to dkd pag StreetViewPanorama object ypnowonowdvtog o object
avTd ©TO YOPTN HOG avti Tov mposmideypévov, Oétovtag Tn StreetView map’s
TapaueTo katdAnio oto object kovotpdktopa.

4.3 Street View Tomo0soia ko IIpocavatoiopnog(POV)

O StreetViewPanorama kovotpdktopag, pog emtpénet va Bécovpe to Street View
location kot 1o Point of View(POV) ypnowonowwvtag StreetViewOptions
TOPAUETPOVG. MTopovpe va karésovpe Tig pebddovg setPosition() kau setPov() mdvem
oto object petd to construction yia va aAldEovpe to location kot to POV. To Street
View location xafopilel v tomobeoia g Kapepag yio v eikdvo, oAAG Ol Kot TOV
TpocovaToAlopnd . o avtdv to okond to StreetViewPov object kabopilel tpeig
TOPAUETPOVG:

o heading (default 0) kabopilelr v yovia TEPIGTPOPNG YOP® ATO TO GNUEID
tonobétnong g khuepag oe poipeg oe oyéon pe v Bopd. Headings
HETPAOVTAL 0EE1OGTPOPU, LLE TV POPA TOV POAOYLOV.

o pitch (default 0) xoBopiler v yovia omoxkAnong, amd TV apyIKN NG
npoemdeyuévn Béon mov eivon ovvbwg flat horizontal. Pitch ywvieg
HeTp@OVTOL o€ OeTikés THéEG TPOg Ta TAve (+90° poipeg mhvm kot opboydvia oe
oyéon pe 7o default pitch ) ko oe oe apvnrikés Tuég mpog ta kdtwm (-90°
poipeg kdtm kot opboydvia og oyéon pe to default pitch ).

J zoom (default 1) kaBopiler o zoom level. Tlepiocotepa Street View locations
vrootnpiCovv zoom level amd 0 wg 3 eninedo zoom.

4.4 Street View Controls

Ortav gpeaviCeton o StreetViewPanorama, eppaviovior TapdAinio pio cepd omd
controls to omoia givarl mpoemleypéva oto panorama. Ta controls avtd umopodv va
evepyomomBouv 1| Kot va anevepyomomBovv BETovtag To KatdAAnAa Tedia Tovg pHéca
oto Street View's StreetViewPanoramaOptions true 7 false.
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panControl - mapéyel Tov TpOMO TEPIGTPOPNG Yo TO panorama. Avtd to
control epoavileton og Tpoemiroyn mué&idag pancontrol kot propei va oddoyOel

n 0éon tov mapéyovrag ta katdAinio PanControlOptions pécoa ot

panControlOptions media.

e zoomControl - mapéyel TpdémoO va kbvelr Zoom oTnV ekdva. Avtd to control
enpaviletar mg TPoemAoyn kKatm and to pancontrol kol umopel va olhaybei
eUPavion] Tov mapéyovtag To KatdAinia ZoomControlOptions péco oto
zoomControlOptions medioL.

e adressControl - mapéyel éva textual overlay mov vmodeikviel v dievbuvvon
NG avTioTOYYNG TEPLOYNG KOt UTOpel vor oAAayBel 1 ELPAVIOT] TOL TAPEXOVTOG
o KOTAAAN Ao StreetViewAddressControlOptions péoa oto.
addressControlOptions media.

e linksControl — mapéyetl BEAN Topeiag otny KOVA Y10 TLOTYNOT GTIG panorama

EIKOVEG.

4.5 Apeon IIpocPaon oc Street View Agdopéva,

To Street View Service napéyel v dvvatdmra vo kabopilovpe v dtobeoipudomra
¢ Street View data 1| vo pog emotpEépel TANPOPOPIEG TAV® OE GUYKEKPIUEVO,
panoramas, ywpig v omouteitol AUECOG YEPIOUOS EVAOG YAPTN. ALTO pmopel va
vAomomBei pe v ypron StreetViewService object, nov mapéyet éva interface pe ta
dedepéva mov eivan amobukevpéva oty vanpeoia StreetView g Google.

4.5.1 Street View Service Avtijpoto.

H npdéoPaon oto Street View service givor actypovn, dedopévov ot to Google Maps
APl ypedleton va karéost évav eEmtepikd server. I't avtd tov Adyo Ba mpémet va
ypnowwonomoovpe pioe callback ocuvvaptmon ywo va exteléon tov otiuatoc. H
callback cuvaptnon avt ene&epydletat o amotéleopa

[pénel va apytkomoinfovv 600 ToTol artnudtmy oto StreetViewService:

o getPanoramaByld() - emotpéper panorama data kdvovtoag reference ID mov
pocolopiletl povadukd To panorama.

o gePanoramaByLocation() - avalftmon vy panorama data yw  pio
ovykekpipévn eployn divovrag Latlng kou axtiva og pétpa. Edv n aktiva sivon
50 pétpa M Ayodtepo, M EMOTPOPN Panorama Ha eivar To TANGIESTEPO panorama
pe v dedopévn Béon).

4.5.2 Street View Service Aravti|celg
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Toéco n getPanoramaByld() «ouw n getPanoramaByLocation() mpoodiopifovv pia
callback cuvaptnon, n omoia Oo exteElEoTEL KATA TNV AVAKTNON TOL OTOTEAEGLOTOC
a6 to Street View Service. Avt n callback cuvdptnon emiotpépetl Eva ohvoro amd
panorama data oe éva StreetViewPanormaData object kou éva StreetViewStatus code
ONAmvovtag To Status Tov aTHUATOG LE QTN TNV GEPE

‘Eva StreetViewPanormaData object mepiéyer meta-data minpogopieg v to Street
View panorama akolovdmvtag tnv €E1g opuaL:

{

"location": {
"latLng": LatLng,
"description": string,
"pano": string
}s
"copyright": string,
"links": [{
"heading": number,
"description": string,
"pano": string,
"roadColor": string,
"roadOpacity": number
H,
"tiles": {
"worldSize": Size,
"tileSize": Size,
"centerHeading": number
}
}

Avtd ta dedopéva dev givar amd pova tovg Eva StreetViewPanorama object. ' tnv
onuovpyia evog Street View object yio avtd to dedopéva, mpémetl va dnuovpynoet
éva StreetViewPanorama kot va koAécovpe SetPano() kavovtog passing to ID oto
location.pano nedio.

To status code pmopei vo emotéyel Tig akoOA00eC TIHES:

e  OK - avadvkvoel 011 T0 Service éva kotdAAnio panorama.

e ZERO_RESULTS — avadvkviel 0TL T0 Service dgv pmopet vo, fpet Eva KaTaAANA0
panorama mov vo GUUE®VEL Le T KPLTNpLa.

e UNKNOWN_ERROR - avadvkvier 61t to Street View aitnua de pmopei va
oLVEYIoEL TNV J10OIKAGIO Y10 Ay VOGTOVS AOYOLG
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Kepaiarwo 5

Google Earth API
5.1Ewaymym

Google Earth

To Google Earth eivar po eucovikn vopodyelog, 1 omoia TAANOTEPO NTAV YVOGTH OC
Keyhole. Avoamtoymmke oapyikd ond v Keyhole, Inc., n omoia o1 ovvéyeia
ayopdotnke and tnv Google 10 2004. To Keyhole perovopdotmie oe Google Earth to
2005 xon etvon mhéov dbécipo yioo xprion 6€ Tpocwmikovs vroAoylotés. To Google
Earth tomoBetel dopvpopikég ewcodveg, agpopmtoypapicg Kot mAnpopopieg GIS og éva
povtédo 3D ¢ I'mc. To Google Earth givon puo epappoyn tpiodidototoy Ypoetkdv 1
omoio EMTPEMEL TNV TPOPOAT AEPOPOTOYPAPIDV KoL SOPLPOPIKMY €KOVOV NG I'mg
and ynia pe peydin Aemtouépela. H Google mpe ta yopoktnpiotikd tov Google
Maps kot ta évooe pe tig ovvatdtnteg tov Keyhole. 'Etot, to Google Earth emitpémet
Oyt uoévo v mpoPoin TV EKOVOV OAAG KOl TOAADV GTPOUATOV JEGOUEVOV TOL
napéyovior and v Google kot v dwdiktvakn kowotnta. Ta dedopéva avtd
TEPIAAUPAVOVY  aVTIKEIHEVO OT®G TAPKO, TOTAUOVS, GUVOPO KPOTDV, TOToOesieg
eBvikdv pvnueiov kot moALES yAddeg aAla onpeia. To Google Earth emitpénetl otovg
YPNOTEC Vo YAEOLV Yol OevBUVOELS, VO EGAYOVV GULVTETUYUEVEG, N OmAG Vo
YPTCULOTOCOVY TO TOVTIKL Yio va. petofovv o pia tomobecio. [ToAAEG peydleg
TOAELG TAPEYOVTOL LE WOLOUTEPO VYNAY AVAALOT MGTE VO, UTOPEL KOVEIG Vo dtakpivel
KTNplo, onitia 1 Kot autokivnta.

Yty evotnto avti Oa avaivbel to to Google Earth APl oto omoio Boaciotnke n
avamTuéNn Kot 1 VAOTOINGT TG EPOPUOYNG:

5.2 Google Earth Plugin

To Google Earth Plugin vrootnpiletot amd tig e£Ng TAat@dpuec:

e Microsoft Windows (XP, and Vista)
o Google Chrome 5.0+
o Internet Explorer 7.0+
o Firefox 3.0+
o Flock 1.0+
e Apple Mac OS X 10.5 and higher (Intel)
o Google Chrome 5.0+
o Safari 3.1+
o Firefox 3.0+
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5.2.1 Xpnijon Google Earth API

I'o va kévovue load to Google Earth Plugin otnv web celida mpémel va kdvovve ta
e&ng Pruora:

1. ®o6ptwon Google Earth API.

2. Anuovpyio DIV element yio to plugin.

3. Y\omoinom cuvapticemy Yo apyikorotion tov plugin.
4. KMon g ovvdptnong dtav 1 oeAdida £xel poptmOEi.

Ta napordve rpata Bo avoivBovv Topakdto:

1. ®o6ptwon Google Earth AP,

Balovpe to axorovbo tag oto <head> tg HTML celidag :

<script type="text/javascript"src="https://www.google.com/jsapi"></script>

To tag script deiyver oe éva JavaScript apygio pe pio péboso v google.load mov
YPNOUOTOIELTAL Y10, VO popTdoEL emtpuépovg Google APIS.

Méoa og éva véo <script> tag, kadovue:

google.load("earth","1");

Me avto tov tpomo kavovpe load to earth module oto google.earth namespace,
vrodevkvoovtog v £kdoon 1. Ta va kabopicovue v televtaio version tov API
ypaeovpe "1.x".

2. Anpovpyio DIV element ywa To plugin

To Google Earth Plugin yiveron load péoa éva DIV element pe povadiké id. Me avtd
Tov Tpomo tomobetovpe to DIV ot0o <body> tng celidac:

<div id="map3d"style="height:400px;width:600px;"></div>

Y10 mapandve mapdderypa to DIV pe id= map3d sivor to target element ywo 1o
plugin.
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3. YLomoinomn cuvapticemy yuo. apytkoroton tov plugin

e avTd 10 0TAd10 O TPETEL VoL VAOTTONOOVY GLUVOPTAGELS LE TNV €ENG TELPAL:
e [IpoomaBeia ya dnuovpyio gvog instance amo to plugin

e Mia callback cvvéptnon n omoio Bo kodeitor dtav to plugin instance éyet
onpovpyndet pe emruyio

e  Mia callback cuvaptmon n omoia o kadeitar 6tav to plugin instance e pmopet
va dnpovpynOei.

INa 1o 1° pmodret | cuvaptnon vioroteital og eEAC:

function init() {
google.earth.createInstance('map3d’', initCB,
failureCB);

}

H google.earth.createlnstance nepiéyet Tpeig Tipéc:

1. To DIV element.

2. Tmv callback cuvaptnon initCB n omoia emoTpépet TO SUCCESS.

3. Tnv callback cuvéaptnon failureCB n omoia emotpépet to failure.

O1 callback cuvéaptnon 1 onoio ektedel TO SUCCESS TEPLEYEL TOV KMOLKO, TTOV OTOLTEITOL
yw To Set up, ta objects kot views mov Oa eppaviotodv 6tav to plugin instance Oo
eoptmbei otov browser. H function avt 6o =mpémer va mepiéyel ka1 TtV

GEWindow.setVisibility cuvéptnon, 8étovtag to window visibility pe true étol wote
10 plugin vou givar opotd péca oto DIV tov.

IMa 1o 2° umodret | cuvapTnon vAoToteital mg eEAC:

function initCB(instance) {
ge = instance;
e.getWindow().setVisibility(true);
}

On callback cuvéaptnon n onoia ektedei To failure mepiéyel kmdka 0 omoiog Exet va
KAVEL e TNV Un ikavotnta dnpovpyiag instance tov plugin. O error kmoikog
dépyetar otnv callback function kou pmopel va emavorvebei oty oerida 1 va
enpaviotei cov alert.

INa 1o 3° umodret | cuvapTnon vAoTotEiTal K¢ eEAC:
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function failureCB(errorCode) {

}

4. K\on g cuvdaptnong étav 1 ceAMoa Exel poptmOel

To google namespace nepiéyet v setOnLoadCallback() function n omoia kokei v
init() ovvaptnon 6tav n HTML ceglida kot to amortodpeva APIS éyovv yiver load.
Xpnowonowdvtog avthiyv thv function daoearifetar 61t to plugin dev Oa yivel load
epocov ot DOM oerideg dev ohokAnpwBodv mpmta. H viomoinet| g yivetan og e&ng
google.setOnLoadCallback(init);

[Tapaderypo kKoK

To oloxAnpopévo mapdaderyua yo loading to Google Earth Plugin otnv web celida
etvan To €€nc:

<html>
<head>
<title>Sample</title>
<script type="text/javascript" src="https://www.google.com/jsapi">
</script>
<script type="text/javascript">
var ge;
google.load("earth™, "1");
function init() {
google.earth.createInstance('map3d’', initCB , failureCB);
}
function initCB(instance) {
ge = instance;
ge.getWindow().setVisibility(true);
}
function failureCB(errorCode) {
}
google.setOnLoadCallback(init);
</script>
</head>
<body>
<div id="map3d" style="height: 400px; width: 600px;"></div>
</body>
</html>
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5.3 Placemarks(Xnueia)

‘Eva. placemark deiyver éva onueio ommv empavela g ogaipoc. ‘Eva basic;o
placemark cvumepiropfaver to otavrop placemark ewovidlo kot pion ye@ypapikn
tonoBeoia. ‘Eva placemark umopei vo coumepthoufavet:

e  Mia meprypapn
e ’'Eva 1010 sikovidlo

5.3.1 Baowo6 Placemark

To Paocwo placemark cvumopthopfaver povo mAnpogopio. yio pio. YEOYPOPIKY
neprypaen o€ ypetdleton ovopa ovte meptypa@r). O mopokdtw Kodwog tonodetel 10
Booiko placemark ewovidio(mvélo) oty empdveln. g I'mg otig kabopiopéveg
GUVTETOYLLEVEC

// Create the placemark.
var placemark = ge.createPlacemark('');

// Set the placemark's location.
var point = ge.createPoint('');
point.setlLatitude(12.345);
point.setLongitude(54.321);
placemark.setGeometry(point);

// Add the placemark to Earth.
ge.getFeatures().appendChild(placemark);

5.4 Kapepa Controls

5.4.1 Ewoayoyn

To 'view' oto Google Earth givon 1 gicova mov PAénovpe oto plugin mapdbvpo. To
‘camera’ control mov mapéyet o plugin eivon n 6om tov Oeaty 61O YDOPO. Y7IAPYOLV
300 TPOTOL Y10 VoL OpicOVE TO VIEW:

e Camera: Mg 1 yprion Tov camera view, 1o onpeio mov éyetl opiotei kabopilet
™ 0éom 1OV Viewer oto Y®mpo. LETAPOVTAS TO YEOYPUPIKO TAATOS Kot TO
UNKOG LETOKIVOVUE TN KAUEPO 6TO cLYKeKPIEVO onpeio. To viewer kwveital
o€ X,Y,Z dEoveg péypt va avaxtnOei to embounto view.

e LoOkAt: Mg t ypnon tov LOOKAL, 10 onueio mov €xel oplotel givar 1o
onpeio mwov mapatnpeital.
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5.4.2 Tpéyov View

Mmopei va yiver 1 xpnon g copyAslookAt() function mov enotpépet 10 Yemypapiko
TAGTOG KoL UAKOG TOV GNUEIOVL TOL KOLTAEL M KAUEPX, TO LVYOUETPO GTO OTOi0 M
Képepa elval, v KAIon NG, Kot TO TPOSAVATOMGUO NG Tuéidag oe poipes. H tun
1oL emoTéQel To I00KAL:

var lookAt = ge.getView().copyAsLookAt(ge.ALTITUDE_RELATIVE_TO_GROUND)

5.4.3 Opiwlovria Kivnon Kapepag(Panning)

Mmropobpe va petapepfovpe amd 1o Tpéywv onueio o€ €va GALO onUEi0 doTNPOVTOG
™V KMOT|, TO €DPOC, TOV TPOGAVATOAGHO KOl TNV DYOUETPIKT TN

// Get the current view.
var lookAt = ge.getView().copyAsLookAt(ge.ALTITUDE_RELATIVE_TO_GROUND);

// Set new latitude and longitude values.
lookAt.setLatitude(36.584207);
lookAt.setlLongitude(-121.754322);

// Update the view in Google Earth.
ge.getView () .setAbstractView (lookAt) ;

EvaAlaxtikd propodue va opicovpe évo l00kAt 1| camera object kot va 1o cetdpovpe

// Create a new LooKkAt.
var lookAt = ge.createlLookAt('');

// Set the position values.
lookAt.setlLatitude (36.584207) ;
lookAt.setLongitude (-121.754322);
lookAt.setRange (5000.0); //default is 0.0

// Update the view in Google Earth.
ge.getView () .setAbstractView (lookAt)
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5.4.4 Oprlovtio Metatomon Ainha oto Tpéyov Xnueio

To view pmopei va, kivnOei og onpeio dimha oto Tpéyov.To mapaxdtm Tapdderypa
uetakvel t kauepo kot 25°

// Get the current view.
var lookAt = ge.getView () .copyAsLookAt (ge.ALTITUDE RELATIVE TO GROUND) ;

// Add 25 degrees to the current latitude and longitude values.
lookAt.setLatitude (lookAt.getLatitude () + 25.0);
lookAt.setLongitude (lookAt.getLongitude () + 25.0);

// Update the view in Google Earth.
ge.getView () .setAbstractView (lookAt) ;

59.9.5 Khion Kapepog

To lookAt maipver tiuf peta&d 0° k* 90° pe t1g 0° va opilovv v kGBetn Oy Kot T1g
90° tv opiovTia.

// Get the current view.
var lookAt = ge.getView () .copyAsLookAt (ge.ALTITUDE RELATIVE TO_ GROUND) ;

// Add 15 degrees to the current tilt.
lookAt.setTilt (lookAt.getTilt () + 15.0);

// Update the view in Google Earth.
ge.getView () .setAbstractView (lookAt) ;

5.5.6 Zoom Kapepog

To zoom in-out pvOpiletar amd to evpog(range) attribute yio To lookAt

// Get the current view.
var lookAt = ge.getView () .copyAsLookAt (ge.ALTITUDE RELATIVE TO GROUND) ;

// Zoom out to twice the current range.
lookAt.setRange (lookAt.getRange () * 2.0);

// Update the view in Google Earth.
ge.getView () .setAbstractView (lookAt) ;
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Kepdlaro 6

3D GoogleEarth Xvotnua ITAonynong

6.1 Excayoyn

Y10 mponyobuevo Kepdarowo meptypaeptnkay ta API’S kot to Services tg Google
moave oto omoio Paciotnke M avATTLEN NG €POPUOYNG. XTO KeEPAAoo avtd Ha
TEPLYPAPEL AVOAVTIKA M VAomoinom Tov nhavigation system. ITwo cvykekpyéva Oa
avalvBovv ot aAyoplBuol mhve otovg omoiovg Paciotnke M vAomoinom TOL
application xo1 6o @rtuaytei éva eyxepido mAonynong to omoio o mEPIEXEL
TANPOPOPIES KOl GUVOTTIKES 0ONYIEC GTOV XPNOTN Y1 TNV EPOPLOYN OLTH.

6.2 3D GoogleEarth Zvetnpa IMioyneng Manual

To 3D GoolgeEarth navigation system eivoi pio turn-by-turn epappoyn yia xpnon
Y/H péow web. Méow tov Guetipotog TAoNynong, o ¥pnotg €xeL v duvatotnta
va VTOPAAEL TOL EMBVUNTAE CLTHLLOTO. VO DPTOTNG KOl TPOOPIGHOV, KOl VO TOUPVEL TIC
avdAioyeg emBountég odnyieg g emdeypévng dwdpounc. Emiong péom g ypnong
Kamolwv cvykekpéveoy control buttons, mn  epoappoyr mapéxel oTOvV  YPNOTN
duvatdHTNTEG OTMG TOV VITOAOYICUO TNG TOYVTNTOS TG TAOT YOG, TO GTOUATNLLO 1] KO
TNV EMAVAANYT NG SdpoUnNG, KOOMDS Kot TNV TEPIOTPOPN TNG KAUEPOAS KOl TNV
aLEOUEIMON TNG VYOUETPIKNG S10pOpdG KATE TNV SIUPKELL TOV EMAEYUEVOD TAELOLOV.
Emiong to application mapéyet v vampecio StreetView oe Tpelg OLOPOPETIKES
emAoyés. H epappoyn avomtoydnke pe okond v €0KoAn Kot dueon avalnmon Kot
glvo edYPNOTN KO KATAVONTH GTOV XPNOTN.

XapoaKTnpIoTIKQ TAONYNONG

To 3D navigation system cuyKevIp®OVEL TO. TOPOUKATO YOPUKTNPIGTIKA:
e FEiocaywyn dedopéva avoympnong Kot Tpoopicio.
Epgdvion g cuvolikng dtadpounc.
To 6vopo T@V 030GV Kt TV dpOU®V.
Ta onpeia oo ta onoia wepvaeycheckpoints)
2royeio Tov dpdpoL(HoVIg —OuTANG KaTELHVYVONG, CVTOKIVIITOOPOOG K.T.A).
Tnv pepkn ypovikn didpketo omd 1o évo checkpoint oto dAlo, oAAd kat to
GLVOAMKO YPOHVO OV YPELUCTNKE Y10 VAL OTAGEL GTOV TPOOPIGUO TOV.
o  Xopd dedopéva(morets, ktpia, Thpka, fovvd, 0dAacoes K.T.1).
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6.2.1 XyedraoTIiKn Alemag

H Zyedraotikn diemagn mov vAoromOnke yio v epoppoyn eivol 10 TapoKdTo:

3.
4 el

Navigation System Controls: CameﬁComrols:
iiESpeed: @ - + Q
6. 7.8 9. 10.0/ |0

Q

12 @auto - every checkpoint -~ ondemand

Néa Yopkn

KareuBuveeire voioduTikG otV Broadway mpog Chambers
13.5t0.3 pir.

ETpogn apioTepd otn(v) Park Row 0,2 pik.

Avoixri oTpopr Sefid wpog Frankfort St 0,3 Wik

E1pogn apioTepd oTn(v) Pearl St 46 modia

Gooqle earth

6.2.2 Yanpeoieg Web

[apaxdro napateibovior ot Google vanpeoieg

1. Yanpeoia Google Earth:

'

MEBEEER




2. Ymnpeoia StreetView:

Avvatdtnto TAoNYNoNG LEG® POTOYPUPIKMY EIKOVMV.

a) StreetView compass — [Tv&ida mepiotpong ¢ Kapepoag katd 360° .

b) StreetView zoom controls — Avvatotnta zoom infout g eotoypaeiog.

6.2.3 Controls

3.

Origin text:

Ewodywnyn g dedopéva wg apetnpio. origin
Destination text:

Ewcdymyn g dedopéva wg dpién.

Find route button:

AmootoAn outiuatog otig Google mmpscsisg.i
Start button:

Exivnon mc¢ monynonge. i

Pause button:

[Tavon g mhonynong. -
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10.

11.

12.

Reset button:

u

Emavekivnon g dtadpoung.

Speed+- button:

Av&opeimon g ToyvTNTOG THG TAOTYNOTG.
Look left-right button:

Avvotdmta oplovTiag meptotpoenc 360° g KAUEPUS KOTA TO UAKOG TNG

Jtadpoung. | © ©

(O]

Zoom in-out buttons: Avéopeinon e VYORETPIKNG Sopopdc.

StreetView button:

@auto ~every checkpoint ~ ondemand

e auto radio button — avtoparn emdoyn euEAvViong Kot OAAAYNG NG

potoppapiag StreetView vanpeciog.

e every checkpoint radio button — emhoyn epeaviong kot oVTOMOTNG

aAlayng og kéBe checkpoint e potoypagiog g StreetView vanpeoiag.

e ondemand radio button — gmdoyn euepdviong StreetView vanpeoiog kot

aALOYNG TG PoTOYpapiag Kot emAoyn pécw tov StreetView button.

13. Route details:
Epgdvion yopaktnpiotik®v g dtadpouns (01ievbovven dpduwmv, ototyeia mopeiog,

xPOVOG  TTPOOPIoUOD K.T.A).

ml|

Méa Yopkn

KoTeuBuveEiTE VOTIOBUTIKG oTnv Broadway Tmpog Chambers
.5t 0,3 piA.

ITpopn apioTepd otn(v) Park Row 0,2 piA.
Avolxtr otpogn 5efid mpog Frankfort 5t 0,3 HiA.

ITpogn aplioTepd otn(v) Pearl S5t 46 rodio
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6.3 ITAonynon

O ypnomg apyd eiodyel g dedopéva v mOAN mov embopel va Eekivnoes(kot v
mOavny 000) oALG Kor To emBouuntd onueio TPooplopol ota mEdia «Originy Kot
«destination». v ovvéyewo matovrog to kovumi «Find Routew, epgaviletar m
dadpoun ko to. checkpoints and ta omoio mepvaet. Ta checkpoints givar ot mvéleg
(placemarks) mavo otn 3D opaipo kot TeptEyovv otoryeia tng dtadpoung (dtevbvvon,
ototyeio mopeiag, ypovog Tpoopicpov k.t.A). Iatdvrag to «Starty button o ypnotng
umopei va mhonynbei tprodidctato ot Google I'n evd ypnoiporoidviog mopaAinia
T0. «ZOUM-iNy, «zoum-out» camera controls £xst v dvvatdmro vo oAralel v
VYOUETPIKT Opopd Kot vo 0gl amd ynAd v mopeio Tov mopéyovtag o
dOpPLEOPIKY, O GLVOMKT EKOVO, TG dladpounc. Avtiotorya pe ta «look lefty, «look
right» camera controls, £yet tqv duvatdnTo 0 TAONYOS VO KOLTAEL EKOTEPMOEV TNG
Sdpoung kot va AdpPaverl dedopévo mEPAV TOv JOPOHOL OTMG KTNPLL, TAPKO
Odrlacoeg Pouva k.t.h. Emiong m epappoyn mopéyel otov ypnotn TV 1KavoTnTo
avéopeimong ¢ ToxdTTag pe T ypnon tov button «Speed» emtaydvoviag M
emPpadvvovtag pe avtd Tov Tpdmo TV dtadpour. Mia GAAN dvvotdtnTa TOL TOPEYEL
N €Qapuoyn lval n KAVOTNTA TOL XPNOTNG VO LETOPEPETOL OO TO £vo GNUEI0 GTO
dAro. TTotovtag amhd évo omodnmote onueio «checkpoint», n epappoyn petoromilet
™ 0éon amd éva onueio 610 enduevo emBountd kotevdeiav ywpig vo ypelactel va
mionynBel and v aeetnpio Kol vo PTACEL GE OLTO KOl GTNV GLVEXELD TOTMOVTOS TO
«Start» va apyicet 1o Ta£idt Tov 0md T0 onpeio avTo.

Me v evepyomomon ¢ vanpeciog Google Street View péowm tov «StreetViewy
button, o ypnotNg £xel TPELG EMAOYES EUPAVIONG TG EIKOVOG KOl TAONYNONG aviAoya
LE TO TOC avtog embvuel. Méow twv controls mov mapéyet to Street View pmopei va
EMIPACEL 6NV €KOVO, EITE KAVOVTOG «ZOUM IN-0Ut» eite KAVOVTAG TEPINYNON GTO
YOPO pe TN xpnon g muéidag. Emiong pumopet va mhonyndel péow avtig matdviog
amld Tve oto dpdpo. Xe kdbe mepintwon Otav otopatdel To Navigation ctopotdet
ko To Street View oto onueio ekeivo mov égovue kavel mavon péowm tov button
«Pause» €dv Kol €pOGOV VIAPYEL POTOYPAPIKN AYN NG TEPLOYNG €KeEvng. Av o
xpotng mhonynbei névo péom tov Street View egvd to navigation system eivor e
oo, otov gvepyonombei Eavd to navigation, tote to Street View emavépyeton kot
oA 610 onueio exeivo amd To 0moio Exel EEKIVIOEL Kl TO GVOTN O TAoNynone. Me
avtd TOV TPOMO O YPNOTNG O UTEPOEVETAL KOTA TNV TAONYNON KOl 1| EPAPLOYN
dovAedel a&lomoTo.

6.4 AertovpyikoTnTo

6.4.1 ®opToon Tov EmOBvuntov Directions

Onwg ovagépbnike oty TPOMYOLUEVN €VOTNTO, O YPNOTNG ELGAYEL TA OEOOUEV
TPOOPIGUOD oTo media «Ooriginy kar «destination», otn cuvéyelo moTdel TO KOLUT
«Find Route», kot gpeoaviCeton n embounty dwodpour oto Google Earth pali pe ta
YopaKTNPLoTikd Tov  Tagod. Ovolootikd 1o Kovumi KoAel v cuvdptnon
goDirections(), n onoia ektedeitan micm and to Ul H cuykekpipévn cuvaptnon kadel
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1o Direction services g Google Maps kot otédvel éva aitnpo(request) pe T popoen
nov &idape otv evotra 3.3.1. To Google Directions API services otélvel micm
amdvtnon(response) pe v popen json. To apyeio avtd mepiéyel to. dedopévo Ta
omoia ypnopomomdnkay yo. TV Kataokevn g epapuoyns. o cvykekpipéva kot
omwg avadbOnke oy evotnta 3.3.6 10 JSON apyeio emoTpépel évo mivako routes[] pe
évo. povo legs[] mivaka mov mepiéyel To. dedopfva onueion  avoydpnong Kot
npoopiopov. O wivakag legs[] pe v oepd tov mepiéyet mivaxeg amd step[] 6mov kébe
step mepiéyel GLYKEKPIUEUD YOPAKTNPLOTIKE TOL Ta&dov(ta onoio Kot gpeoavifovpe
oTNV 0pIoTEPY] OTHAN TNG OdPOUNG) KOOMG Kol Ui GEPE Omd KMIKOTOUUEVOL
onueio Tov cuvbETovy 10 Yewypaptkod polyline g dadpounc. Epocov éxet Anebei
amdvtnon taipvouvpe ta. steps kot to polyline ywa ene&epyacio.

function goDirections(){

directions = new google.maps.Directions(ge, null);

// getting steps and polyline for process
directions.load('from:'+$( '#from').val() +'to "+$('#to').val(),
{getSteps: true, getPolyline: true});

To emdpevo Pripa eivor vor Tiotel N Oadpoun Kot va oxedlaoTel 6T cpaipa £Tol
®ote va glvarl opatn oto xpnotn. [a 10 Adyo avtd ypnoiponomdnkay ta events g
Google Maps JavaScript API. Ta events tng Google Maps dnpiovpyodv yeyovota
HoAg evepyomombovv kot avtd yivetonr péow event listeners. Ot cuvaptioels avTtég
naipvovv cav opicpota tpelg mapouétpove. To object to onoio Ba akovoel, To event
ko pio callBack(cb) function n omoio ektedeiton potg to event gvepyomomBei. o
ovykekpuévo to object €dm eivon to directions to event eivor to load kor m cb
function eivau ) directionsLoaded n omoia kot Ba ovaivBel TapakdaT.

google.maps.Event.addListener(directions, 'load', directionsLoaded);

6.4.2 Xyeorwoopnog s Awodpoung

H directionsLoaded() eivor pio callBack cuvvdptnom, ot omoia Cwypoeiler v
dwdpoun oto Google Earth woi tomoBetel ta onueion (placemarks) otov mivaka.
Apycd mpaypatonolei Geocoding petatpEmovtag TIC PLOIKEG dELOVVGEELG PETNPLAG
Kol TPooplopov oe ocvvietaypéves. Kotdmv pe Phon ovtéc T cuvietayuéveg
QT VEL TO aPYIKO Kot TO TEAELTAIO ONUELD. XTN GLVEXELD KOl APOD £XOVLE OVAKTIGEL
Kot TIg ovvtetaypéveg tov kabe step[i] (0o avaAivbei mapakdtm mTmg), dnpovpyei Kot
T0. gvildpeco onueio pe Tig avtiotoyyeg meprypapés (descriptions). Me Bdaon Tig
napandve cvvtetayuéves omuovpyet o polyline “lineStringKml” to omoio givai m
ypapp mAonynong oto Google Earth. Avt énetta oyedialetar otn ceaipa (yn) pe ta
KOATOAANAO YOPOKTNPIOTIKG YpDdUa, TaYog K.T.A. Tavtdypova o ypnotng mlonyeitot
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ot0 apykd onueio avaydpnonc. H cuvdpton mov viomotel v mhonynon sivor 1

flyToLatLng().

// Creating the lineString route on the ground
var lineStringKml = '<LineString><coordinates>\n';
for (var i = 0; i < path.length; i++)
lineStringKml +=
path[i].loc.1lng().toString() + ',"' +
path[i].loc.lat().toString() +
',10\n";
lineStringKml += '</coordinates></LineString>';

//parseKml requires a KML string, and returns a KmlFeature object.
var routelLineString = ge.parseKml(lineStringKml);
var linePlacemark = gex.dom.addPlacemark({
lineString: {
// Draw me
path: routelLineString,
altitudeMode: ge.ALTITUDE_CLAMP_TO_GROUND,
tessellate: true
s
style: {
line: { color: '88ff0000', opacity: 0.5, width: 10 }
}
})s
//fly to 1lrst step
flyTolLatLng(steps[@].1loc);

H ovvapmon flyTolLatLng() maipver to apywd step[i]. Kdavovtog ypnon tov
ovvaptoewv g Google Earth API yia Camera Control kot wo cvykekpipéva,
ovvapton ge.createLookAt() etioyvovpe to camera Object, To omoio Oa mhper TIg
ocvvtoyuéveg Tov apykov step[i] xor divovtag otn ocuvéyeln To KOTOAANAQ

YOPOKTNPLOTIKA Kapepag (Vyoc, yovia K.T.A ) Ba to TpoPdier oto Google Earth.

Axolovbel Tapaderypa mog oyedialovue ko {oypagilovue to lineString pe Pdon tig

EKAGTOTEG GUVIETAYIEVEG.
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Draw a line <LineString>

Color the line<Style>, <LineStyle>

<?xml version="1.0" encoding="UTF-8"?>

<kml xmlns="http://earth.google.com/kml/2.0">

<Document>

<Placemark>

<LineString>
<coordinates>
135.2, 35.4,
135.4, 35.6,
135.2, 35.6, O.

[ORE)

</coordinates>
</LineString>
<Style>
<LineStyle>
<color> #88ff0000 </color>
</LineStyle>
</Style>
</Placemark>
</Document>
</kml>

. Yy - - E
Yynuo 6.1: Tyedracpog tov kKmIString kot ypopaticpog

Onwg avapépOnke onv TponyodUEVN TAPAYPOPO, TPOKEUEVOL Vi, TOTOBETNOOVY TaL
placemark kot vo dnpovpynOei to polyline “lineStringKml”, 6o mpémer va givon
YVOOTEG Ol cuvteTayuéveg Tov kabe step[i] aAla kot 6Aa ta evdtdpecsa onueio. Ot
ovvopton  buildPathStepArrays() «kaieiton péoa ommv  ovvaptnon NG
directionsLoaded() kot vAomotel Tov mapamdve okomd.
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function directionsLoaded() {

code

// build the path and steps from the google.maps.Directions route
buildPathStepArrays();

6.4.3 Avaktnon Awdpopung

Mo va avaxtioovpe v embount O100poour] TPEMEL VO EMEEEPYAGTOVUE TNV
amdvtnon mov pag enotpéeest 1 Google Maps Directions APl Servise oe popen| json.
To json avtd apyeio, Onmg £xel avapephel kal mo TAV®, TEPLEXEL TANPOPOPIES TNG
emAeypévng dwdpouns O6mwg to onueio ekkivnong kot to onueio dpiEng pe ta
YOPOKTNPLOTIKA TOL KAbe onueiov, to kébe step[i] pe ta dikd tovg otoryeio dpduov
kot to polyline mov givar kmdukomomuéva onpeia ta omoiot GuVOETOVY TNV SLadPOUT.
Epbcov dev éxovue emdééel evoldipeca onpeia 1o omotédeouo gival vo maipvovue
évav kou povo mivaxa route[](BA.Kep3.3.7). H buildPathStepArrays mov viomomOnke
AVOKTO OAOL TOL TTOPOTAV® OESOUEVE. SNULOVPYOVTAS dVO Tivakeg, Tov Tivaka Steps[]
Ko tov mivako, path[] kot otnv cuvéyela kavel get to route, tic kopveég tov polyline
Ko Tov apduod tov step[i]. "Yotepa mepvaet to kabe step[i] uéoo oto mivaxo steps[]
0AAG Kol Kot oAokAnpo to path péoa otov mivaxo path[]. O tpdémog owtdg
TPOYHOTOTOlEITOL Péc® €VOG deiktn mov €etdlel av 1) Kopven tov kabe path[i] sivon
Ko 1 Tedevtaia g Stadpoung 1 Oyt

Index

Stepl

‘/'lnu:le:-t

Step2

Zynua 6.2: 'Edeyyoc steps pe deiktn
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O mivaxog steps[] mepiéyel to kabe step[i] pali pe To YapaKTNPIOTIKA TOV, OTOE TO
location mov 7©PoodIOPilEL TIC GUVIETAYUEVEG TOV, TNV TEPLYPAPT] TOL KOl TNV
OmOGTAOT).

//bulding steps[i]

steps.push({
loc: step.getLatlLng(),
desc: step.getDescriptionHtml(),
distanceHtml: step.getDistance().html,
pathIndex: path.length

1)

Y1y cuvéyelo ektedeiton EAeyyog yio OAa ta. evdldpeca onpeio tov polyline tov kabe
step[i] avtictorya kot vwoAoyiler v amdotacn OAAL kol Tov xpovo petad 600
SadoYIK®OV GNUEI®V TNG SLOSPOUNG KOL PTLAYVEL TOV OvTioTOY0 Tivaka path:

// bulding entire path
path.push({
loc: loc,
step: i,
distance: distance,
duration: step.getDuration().seconds *distance/stepDistance

1)

O vroloyiopog g dwapketog(duration) peta&d tov path[i] ko path[i+1] vroloyiletan
¢ €ENG. Oa TPEMEL VOL TAPOVLLE T1 GLVOMKT d1dpKELd TOV ekdotote Step[i] kot va tnv
TOAMOTAOGLAGOVLE [E TOV PLOUO PETATOTIONS atd TO £va GNUEID0 6TO GALO.

O mapomdve TOTOg TpokLATEL OO TV omAn péBodo twv tprwv. o Mopddetypa av

yio vo mape 10m  ypewalopacte  60sec  ywo  xkabe 1m  ypewlopoocte
X =60sec-Im/10m = x = 0,6sec

6.4.4 Ynoloyiopog Amootacis Xnueiov

//calculate distance between to points
hdistance(loc, polyline.getVertex(j + 1));

H hdistance vmoloyiler v andotaon petald dVvo onueiov. Apyikd maipvel cav
napapéTpovg Tic tiég loc, polyline.getVertex(j + 1) , émov givar ta avtiotorya 600
onueio Tov polyline, og awtd oL Bplokdpacte Kot o€ avTtd oL OElovuEe va mape. To
k@B onpeio meprypdpeTon and v YeOypaeiky tov BEon pe Paon 10 YEWYPAPLKO
unkog (lon), To yewypapwd mhdtog tov (lat) kat o vyopeTpd tov (alt).
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INo va wépe and to €va onueio A oto onueio B o kaAbtepog tpdmog givar 1 gvbeia.
> opaipa OpmG dev VILApyovy gvbeieg Ko emeldn dovo onpeia ywpilovv v ceaipa
o€ 600 t6&a, T0 TOEO e TO UIKPOTEPO UNKOG AOTELEL KOt TNV BEATIOTN omdGTOGN.

ymua 6.3: BéAtiotn andotaon petald dvo onueiov

Av mapovpe oo mwoapdbeon o0t n I'm eivan évag téhelog kOkAog tote pe Pdom Tov
opopd ymviag evog kKOkAov, opilovpe yovio @ T0 TMAIKO TOL PRKOLG S Tov TOEOL
AB mov mepiéyeton peta&d tv gvbeudv wpog v axtiva R tov xukAov. (PA.Zynua
6.4)

amasy @=S/TR

ymua 6.4: Exikevipn yovia ¢ pe aktiva R kot 16&o0 S

Apa S AB — R- ¢ N aAMDG d=r- Aa omov A 1 enikevipn yovio evog KOKAOL
kot d 10 pRKkog tov TOEOL TV dVO onueimv, dAadn N amdoToon omd TO oNuUEio
path[i] oto path[i+1]. H axtiva tg I'ng eivon yvootn, to {ntoduevo tov mpoPARUaTog
Nntav va vroloywotel n yovie A, mov oynuatiovv ta 6vo onueio . H 3D vector

algebra formula eivon 1 e€icwon exeivn 1 omoia B ddGEL TV TN TG YOVING Kot
TEPLYPAPETAL OO TOV LaBNUOTIKO TOTTO

A_ =arccos(n en,)
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O6mov N:*n.  dNAdVEL T0 €0@TEPIKO YvOUEVO V0 dtovuopdtmv(dot), kot arccos
ocuvdptnon tov TOEov cuvnuitovov. To eowteptkd YIvOpEVO VO OOVUGUAT®Y N
dwotdoswv a = [ay, ay, ..., ay] and b = [by, by, ..., by] opileton wg:

n
a-b=> a-b =ab +a,-b,+..+a,-b,
i=1
A7 Tovg Tapamdve TOTOVG TPOKVTTEL OTL TO EGMTEPIKO YIVOUEVOV TMV SIOVUGHATOV

elvar 160 pe T0 AOPOIGHA TOV YIVOUEVOV TOV OUMVUILOV GUVTETAYUEVOV TOVG KOl TO
amotélecpa eivor Evag mpayaTikog aptOpdc.

@-B=x% + 0y,

ymua 6.5 Ecotepikd yvopevo 0o dtavuopudtov og X,y dEova.

[Ma va petatpamodv ot YEWypaPIKEG CUVTETAYUEVES TV 000 onpeiwv e onueio Tov
YDPOV £TGL AGTE VO VTOAOYSTEL TO £6MTEPIKO YIVOUEVO OPYIKA TIG LETATPEMOVUE GE
CQOLPIKEG GUVTETAYUEVES, KAVOVTOG TNV YPNOT TOV TOPAKAT® TOTMV.

6° = latitude - 7 /180
¢° =longitude - 7 /180

Me avt) v upéBodo Exovue to onueion (r,0,9) o’éva GVOTNUO  CPUIPIKOV
ovvieyuévav. o va to ekepdoovpe o€ onueio Tov xdpov dniadn g nopeng (X,Y,2)
KOVOULUE YPNON TOV YEOUETPIKOV KOl TPLYOVOUETPIKOV TOTOV OT®MG O VOUOG TOL
NUWTOHVOL, GLVNUITOVOL KOl TNG EPOATTOUEVNG OTTOC TPOKVTTTOVY amd €va. opBoymvio
tpiyovo(PA. Zynua 6.7).

X = rsinfdcosep
y = rsinfsing
Z =rcosf

Omov yovia ¢ ivon To longitude, to 6 eivau to latitude kot to r eivon n axtive g yng
r=6378100m.
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Equator

@ 2010 Encyclopadia Britannica, Inc. Prime Meridian

Zympa 6.6: Zeaptkd ZOOTNHO XUVTETAYUEVOV

N

X-axis

Symua 6.7 TpryovoueTpiky LETOTPOTY) GNUEIOV GTO YDPO

Me Bdon Lowtov tig (X,Y,2) cvvretaypéveg tov path[i] xou path[i+1], vroloyicovpe o
€0MTEPIKO YIVOUEVO VO dtavuoudtov. Eeocov yvopilovpe To €0mTEPIKO YIVOUEVO
émelto. vToAoyicove TN YOVio TOV SOVUGHATOV Kol TEAOS TNV amdGTacT TV 600
onueiwv onAaon:

var angle = Math.acos(dot);
distance = Earth_radius * angle;
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6.4.5 Eotioon Kapepog

O ypfotng Ommg £xel avapepbel £xel v dvvaTOTNTA VO TAEL Amd £va onueio 6To
GAAO oamAd kévovtog kMK TO ovtiotowo Step oty aplotepn Aot pe TO
YOPOKTNPLOTIKE NG Odpouns. o va mapéyelt m €@apUoyr] TNV GUYKEKPLLEVT
duvarotnto Oa mpémel vo mhpovue apykd to embBountd step[i]. H ocvvaptnon
flytoStep() maipver cav mapdpetpo to step[i] avtd. To emduevo Pripa mov mpémet va
vAomomBel givar vor dOGOVUE TIC KATAAANAEG TYES OTIC TOPOUETPOVS TNG KAUEPOG
TPOKEWEVOL Vo, 60VE To emBounto step[i] oty 006vn. Kdavotag kot do yprion tov
ovvoptoewv g Google Earh APl yw to control tng kduepoac m ocvvaptnon
dnuovpyei to l00kAt object kol to cetdpel pe YE®YPAPIKA YOPOKTNPLOTIKG TOV
step[i], mov givar To YEOYPAPIKO TAATOC , WAKOG Kol VYOC KAO®dE Kot TOV TPOTO LE TOV
omoio M kdapepa Ba kortdéel To onueio avtd. Extodg amd v yovio mov Kottdue to
onueio kot to e0pog TG KAUEPUS, TPETEL VA KAOOPIGTEL O TPOGAVATOMGUOC 1) AAMMDS
va vrohoyicovpe to heading.

To wpdPAnua mov emAdONKe €0 MTav 1 HETABOAN TNG €0TIOONG TG KANEPOS KOTA
mv xivnon mg. [Na mapadetypa, éotw ot BEhovpe va e and 10 onueio A oto
onueio B. Epdoov n I'm elvar oceaipikn, o Mo omoTeEAECUATIKOG TPOTOS Yo Vo,
ta&éyovpe tvar vwd popen to&ov. g ek TovTOV, £V KaBopicovpe pion T0E0EONG
dwdpoun omd to onueio A oto onueld B, 10 tpéywv heading Ba mowiier kabmdC
dwoyiCovpe 10 t6&0. To TeEAKO heading Oa dwapéper omd to apyikd oAralovtog
ouveXOUEVO LOlpeEC avaAoya TV amdoTtact Kot To vyouetpo. [Ly av anyaivape amod
mv Boayddmm m omoia eivar 35°N,45°E omv Ocdka(moéAn g lamwviag) mov
Bproketor 35°N,135°E 0o Eekivovooue pe heading 60° ko Qo kotalfiyoue oe
heading 120°. H uévn Adon oto mpoPfAnua avtd eivar vo pubuiotel n khpepo pe
1é1010 TPOmO étol wote 1o heanding va diopbdvel 0 mpocavoToAoud TOV
eotidlovtog mhvto ot Stedpoun

[Tavo oe avty ™ Aoyikn viomomdnke 1 ovvaptnon getHeading(), n omoio kavel
xpron g haversing Navigation formula, pio pabnuotikn e&icmon n oroia vAomotel
v Taporave pEBodo dopbmvtag to heading.

tcl=mod(atan2(sin(lon2—lonl)-cos(lat2),
cos(latl)-sin(lat2) —sin(latl) - cos(lat 2) - cos(lon2 —lonl)))

omov:

lonl =yewypaikod Vyoc tov onueiov A

latl = yewypokd uikog tov onueiov A

lon2 = yewypapikd vVyog Tov onueiov B

lat2 = yeoypopikd urikoc tov onpeiov B

tcl = katevBuvon tov onueiov B amd to onpeio A
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6.4.6 Anmovpyia Aiotag Xrovyeimv IThonynong

H buildDirectionList() dnuiovpyei ta HTML elements yia v opiotepr| Aioto Tov
oLOTAUATOG TAONYNONG. Apyikd éxel dnuovpyndei éva table oty HTML to omoio
etvan ade0. MOAIG poptmBel To route n cuvaptnon avti Taipvet to route,ta steps ko
kaver Geocoding v debbvvon g avaymdpnone kobmg kot v dievbvvon
TPOOPIGHOV. TNV cuvéyeto yepilet to table e ypappés, yio kabe step(apyikod, teikod
KOl TO, EVOLAUESQ), TO, OO0 TOPEXOVV TIG TANPOPOPIES TNG TAOTYNONG.

//bulding navigation direction list
$("#route-details').append('<tr
id="start"><td>"'+start.address+'</td></tr>");

$('#route-details').append('<tr id="item'+i+""

class="itemlist"><td>'+step.desc+' ' +step.distanceHtml+'</td></tr>");

$('#route-details"').append('<tr
id="end"><td>"'+end.address+"'</td></tr>");

6.4.7 Controls
2V ovvéyeln Kol gpocov €xel goptmbel o xaptng kot to avtiotorya directions,

eoptdvetar kat o Simulator xat o ypong puropei va ThonynBel matdvTog To Kovpmi
«Starty, va matnoet «Pause» 1 va kével «Reset» to ta&ior tov. H controlSimulation()
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7OV VAOTOLEL TaL TAPOTAV® Ypnotlpomotel Ty switch case command ovdAoyo pe v

emaoyn. Etol égovpe:

simulator

_l

[No]
[Yes] ( )
simulation distroy

!

client uses control buttons ’j— S s
( load simulator )
N
[Start] [Reset] [Pause]

{ simulation stop )

Csimultor succefully loaded

' client uses Navigation Ij

Activity diagram 6.1 Emidoyn Control button

Emiong pumopel va emraydvel 1 va emPpaddvel TNV TAONYNOT KOl VO EVEPYOTOLCEL

v vanpecio StreetView .

H emtdyvvon exteleitoan emiong pe cases, case slower k” faster. Ta opwa g
TovTTag Ta omoia Kiveiton o simulator givan 0,125<speed<32.
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client uses speed buttons Ij —————

speed case

[faster] [slower]

( speed rises up to x32 ) Cspeed is reduced to X0,129

v

Gimulator increase/reduce >

@ ““““ client choose speed lj

Activity diagram 6.2 Emidoyn taydtntog

6.4.8 StreetView

Avtiotoyya n StreetView vmnpeoia exteleiton amd v cvvaptnorn showPano(). Ko
OTIC TPELG EMAOYEG TTOV £)EL O YPNOTNG Y0 Vo KaAEGEL TO Service avto('auto’, ‘every
checkpoint’, ‘ondemand’), n mapandve cvvapton dnuovpyei éva StrviewPanorama
Object to omoio maipver oo mopauétpovg to location tov onueiov mov givor o
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simulator kabmg kot to Heading kot ta poptdvel otnv 000vn oo poToypapic. XTtnv
nepintmon mov 1 Street View vanpeoio eivon otnv emdoyn 'auto’ Oa mpénel va Bpebdei
0 KatdAANLog pvOuog rendering TV EOTOYPOPLOV, £TGL AOTE VO, UV aPYoLV OAAL
OLTE KOl VO EVOALAGOVTOL TOAD YpNyopo UE amoTéEAECHE v unv ocvuPadilel n
eotoypaeio pe tov simulator. Zvvendg o ¥pOvog avaviémong TS PMTOYPUPINS TNG
vnpeoiag StreetView 0o mpémel va givol eKpOPAGUEVOC GLVAPTNAOT TOL YPOVOL
kivnong tov simulator. "Yotepa and ypovikodg nepapatiopovs, n ontick() cuvaptmon
7ov vVAomomOnke opilel OTL N avaviémon Tov peToYpaeldv StreetView 0o mpénet va
yivovtat agov £xovv mepdoetl 6Sec kiviong tov simulator. Mg Bdon avtn ) ypoviky
nePiodo, metvyaiveral oot Ko cvpuPotn ypnon g Street View vanpeciog kot
Tov simulator.

H Emloyég mov mapéyel to Ul otov ypriot péom tov StreetView eivou ) e€ngc:

client uses Street View buttons ﬁ— —_——— .

/ load simulator )

( simulator )
button case

[auto] [every checkpoint] [on demand]

= |

activates Str.View with activates Str_View with activates Str.View with
simulator simulator every checkpoint isimulator on demand, )

l L

3D Google Earth )
navigation System

Services

client uses St.View lj

Activity diagram 6.3 Emloyr Street View
6.4.9 Ylomomoinen Simulator

Onog avaeépbnke kor mo maveo m ocvvaptnon controlSimulation() kolel tov
simulator o omoiog &ekvdel tnv mhonynon oto xaptn. O simulator ekteAeiton péow
evog google.earth.addEventListener o omoiog maipver tpeig mapapétpovg. To google
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earth plugin object, to event oto onoio akovel ko v callback chvaptnon mov kaAei
otov oAokAnpwvetot to event. ITo cuykekpipéva:

//Google Earth Listener function
window.google.earth.addEventListener(this.ge, 'frameend',this.tickListener);

To frameend event evepyomoteitar détav to googleEarth £yel tehewdoet to rendering
g edvag mAonynons. To event avtd Oa kodeotel TOAAES POPEG dLadOY KA, KOOMG M
gicdva mhorynong Oa aAlale(re-rendering), onpovpPyOVTOG oTASIOKES OAAAYEG GTO
napabvpo mhonynong (frames) yio opodny (Smooth) kivinon oo ympo.

H cb cvvaptnon tickListener() kokel tnv cvvaptnon tick() :

//tickListener callback function
tickListener = function() {
if (me.doTick)
me.tick();
s

H ovvapmon tick() ovcwaotikd divert tov moAud kivnong tov Simulator. Onwmg
emddnke N kivnon oto yopo Oa wpémetl va eivor opodn pe ta frames va dadéyovtan
T0 €vo. HETA TO GAAO OMUOLPYDVTOS ETOVOAAUPAVOUEVEG EKOVEC GLVOPTNOT TOV
YPOVOL Kot TNG ATOGTACTG.

O xdpog kivnong 6mwg deiyvel Pfpicketarl otn doun mivaka path kot o ypdvog kivnong
noc (o mpaypotikdc) oto path.duration 6mwc £xer vmoloyiotel otnv evotnta 6.3.3.
KaBdg tpéyovv ta frames, Oa mpémel va mpocoppootel n kivnon €tol  GOTE Vo
(QOIVETOL OLLOAY] KOl PEAACTIKT).

Avtd mov yvopilovpe dmwg avapépbnke sivar to kdbe onueio | oto path ko 1o
path[i].duration, to ypdvo mov ypeldleTor yio vo TACOVUE Omd TO €VO. GNUEID GTO
GAN0. Xvvendg avapeca og 2 dadoykd onpeia i kot i+1 Tpémel vo VTOAOYIGTOVV OA
To.  evoldpeco  onueion  cUVOPTIOT TOV  OEIYUOTOAOMITIKOV ¥pdvov  Kivmong
segmentTime.

To segmentTime eivar cuvdptnon g tayvtntag eni ¢ otabepdag TICK _SIM_MS
mov opileton ion pe 66MS Votepa amd TEPAUATIKY dtadikacio. Atupdvtog pe to 1000
TOiPVOVLE TO derypaToMmTikd ¥pdvo Ge SeC.

this.segmentTime_ += DDSimulator. TICK_SIM_MS * this.options.speed / 1000.0;

I'vopilovtag Aoumdv Tov ¥povo SIPKENS OVO ONUEI®Y Kol €XOVTOG VTOAOYIGEL TO
xpOVO derypatoloretyiog, UmopovUe Vo, VITOAOYICOVUE TO ETOUEVO ONUEID OVAULESH
oto path[i].loc xa oto path[i+1].loc. ‘Etot w.y av 0o onueia anéyovv peta&h toug og
novpe 60 sec ko To segmentTime givat ava 5 sec tote kabe frame Oa Eyel didprela oe
TPAYUOTIKO YpOVO S5 SEC.

55



o
o)
o
—_
-
-
N

frames 1 2 3 4 5 6 7 8
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/ /YT
\ \
time(sec): 5 45 50

Yynua 6.9: Kivnon tov frames ava 5sec
Avtibétmg av o segmentTime eivaw .y 15 sec, tote 10 kabe frame Oa giye didpketa,

15 sec og mpaypatikd xpovo kot 1 kivnon pog 6o NTov Kanwg £Tot:

frames 1 2 3 4

| ()
\/

)
A \
R

.

|
“’{
time(sec): 15 30

Yynuo 6.10: Kivnon tov frames ava 15sec

To mpmdrto {nroduevo rowdv Nrav va. Bpedel ekeivog o katdAiniog ypdvog twv frames
£T0lL MOTE 1 KIVNoN KOG Vo O&lyvel 660 TO SLVOTO TO OUOAN KOL PUGIKY YWPIG v
VIapyovv kevd oto ypdvo kivnong oAAd kot Tto ovtifeto vo pnv vmdpéet
vepPOptmon omd frames pe amotélecpa va KoAARceL 1 epapuoyn. Onmg emddnke
Kot mo Thveo Votepa amd MEPOUATIKEG OlOIKOGIEG O OKOTOG emtevydel e
AMOTEAEGLO, VOL TETVYOVE Lot SMOOth kivinom 610 xmdpo.

O vnohoylopdg tev evdldpeowv onueiov peto&h o6vo location pe Pdon 1™
detypatoAnyia pog, dniadr| pe Bdon to xpdvo Kivnong, viomomonke pe tn xpnomn g
Linear Interpolation equation formula

X, =a+t/n(c—-a),y,=b+t/n(d-b) c(x,,Y,)

To (a,b) xau (c,d) eivon o1 cvvtetaypéveg tov dvo onueiov path[i].loc path[i+1].loc
avtiotoyo, to t dnidver o segmentTime, evdd to N &gival 0 GLVOMKOG YPOVOC
ddpkelog Tv dvo onueiov dnAadn to path[i].duration.
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frames frml frm2 frm3 frm4 frm5S frm& frm7.. frmi

path[i+1]

path[i]

SegmentTime t1 w2 3 ta 5 t6 17 g

A4

duration

Synua 6.11: Yroyiopdg onueiov pe Baon to segmentTime

Me Bdon v mopoamdveo pobnpatikn eElowon vAomomOnke mn  cuvdptnon
interpolateLoc() function, n omoic avoiopuBdaver v VAOTOWON TNHG TOPATAVED
neptypagns. To emduevo otddio eivor va dopBdvetor to heading g kauepag kot
avTO TPOYHOTOTOLlEITOL HEG® TNG cvvaptnons getHeading() n omoia avaivbnke mo
TTavQ.

Télog o simulator 0o mpémet vo kaver drive v dwadpopn dnradn va Eekivnoer Ty
mAonynon. ‘Etot vionotovue t function drive(), n omoia maipvel oo TopopuéTpouve Tic
V0 Topamave cLVAPTNGELS.O KOdKAG EYEl G EENG:

// moving frames per second
DDSimulator.prototype.tick = function() {

code

// update the current location
this.currentLoc = this.geHelpers_.interpolateloc(
this.path[this.currPathIndex].loc,
this.path[this.currPathIndex + 1].loc,
this.segmentTime_ / this.path[this.currPathIndex].duration);
this.currentHeading=
this.geHelpers_.getHeading(this.path[this.currPathIndex].loc,
this.path[this.currPathIndex + 1].loc);
this.drive_(this.currentLoc, this.currentHeading);

}

H ovvaptnon drive() ovolaotikd aipver tipég to location ko to heading onAadn to
onpeio kot to mov Ba Kortdet kKbpepa Kol EKTEAEL TNV TAON YN ON).
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To emduevo Pruo etvor M opodn HETOTOTION TNG KAUEPOS omd TO €va onueio 6To
EMOUEVO KOl TO KATAAANAO €DPOC AVAAOYO LE TNV TOYVTNTO KOTA T1 SLAPKELDL TOV
simulation. Ed® £yovpe v cuvaptnon moveToPointDriving(), n onoio vAomotel thv
nopandve Stodikacio kot Kodsiton péow tng cvvaptnong  drive() o moipvet
aKpIPOG TIG 1018¢ TOPAUETPOVS. AVTO POIVETAL GTOV TAPOUKAT® KOIKL:

//simulation drive
DDSimulator.prototype.drive_ = function(loc, heading) {

this.moveToPointDriving (loc, heading);

}

6.4.10 Kivnon Kapepog

Téhog Onmg Exet avapepBel o ypnotng umopet va mai&etl pe v kapepa aAralovrog
1000 TO €0POg TNG KavovTog onAadr Zoum in 1 zoum out, 660 kat To oL Bo KorTdeL
aplotepd N de€idL.

Ot ovvoptrioelg moveHeading() kot moveAltitude() maipvouv ca mopauetpo
Ty (oe poipeg) mov divel 0 ¥PNOTNG TATOVTOG TO KOVUME Kot TNV TPocsBEétovv 6To
exaotote onueio mov Ppioketon 1 kapepa. M’ avTd TOV TPOTO TPOKOAOVLE
petotomion g kapepag manually kot propovpe va kottdpe e onotodmote onueio
TOV X®OPOL aveEdptTnTa 0td TO onueio Tov TAonyeitar.

//moveHeading():
function moveHeading(move) {

if (!DS_simulator)
return;
// simulator current Altitude plus UI button parameter
DS_simulator.currentLook = DS_simulator.currentLook + move;

DS_simulator.lookAuto = false;

}

// moveAltitude():
function moveAltitude(move) {
if (!DS_simulator)
return;
// simulator current Altitude plus UI button parameter
DS_simulator.currentAltitude = DS_simulator.currentAltitude + move;
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Kepaiaro 7

XYMIIEPAXMATA KAI ITPOTAXEIX

Avoaxepaiordvovtag pumopel va dtaturtmbel o 16YVPICUOC TMG 1 SUTAMUATIKY| £pyacia
OV TOPOVCLALETOL EKTANP®MGE TOV apywd ¢ okémo. Katd v avamntvén g
EQPAPUOYNG, M CLUUETOYN MOV GE SIKTLOKOVG TOTOVG cv{ntiocwv (forums) Pondnoe
mv e0peon PBértiotov alyopiBumv kot peboddwv. H vAomoinon evog tpiodtdotoTon
oLOTAUATOG TAONYNONG Ypnolponotdvtag tig Google Eath APl o Maps API
vrnpecieg olokAnpmbnke pe emtvyia. To 3D Goolge Map  cvotpa TAORYNoNG €xet
™mv duvaToTnTo Vo ypnotporondel amd tovg mepiocdTepovg browsers oto internet
ypnoponowwvtog to Google Earth Plugin otov vroloynot.

H eykatdotacn g Google Earth Plugin otov vmoAoyiot) pumopel vo eivor e0KoAN Kot
ypNyopn dtadkocia, £xel Opmg Kamotes advvapieg kot meploptopovs. H edptmon tov
plugin givon pio ypovoPopa dwadikoacio kot ypeldletar avapovy mcdtov to Google
Earth oloxinpmoer v emdeypévn dwdpoun avalntnong AOy®m TV TOAMGOV
dedopévmv mov ypewalovtar va eneEepyacstovy. Emiong 1o Pacikd (Rtmua avaystot
010 Agrtovpykd ocvotuo mov ypeldletor ywoo va ypnowomondel n mopamdvem
epapuoyn. To Plugin tov Goolge Earth API tpéyel oe Windows Agttovpytko yeyovog
oL KOOOTA aVEPIKTN TNV YPNOoN TNG EPUPUOYNS GE GAAN AEITOVYIKA GLGTHUOTO
6mwg Android, 10S k.t.A. o tovg mapamdveo Aoyovg 1 xpnon tov 3D navigation
system tng Google oe nhektpovikég cuokevég dmmg ta Smartphone, tablets, ipad k.t.A
elvarl adHvatn A0Y® TOV TEPLOPIGUEVOV OKOLO SOVVOTOTITOV.

Ta tedevtaio xpoOVIC AVATTOGGOVTOL SIETAPES AOYIGUIKOD Y10 TV TPOSPCT GE VAIKO
YPOPIKGOV péca amd éva web browser 6mwg 1o WebGL, to omoio éxel T dvvatodtnTo
va kdaver render 3D kot 2D ypagikd ce omolodnmote Web browser yopig ™ ypnon
plugins. To WebGL mapéyet éva APl pe 3D otoygia, To 0moio. EVOOUATMOVOVTAL 6TV
HTMLS5 divovtag ot demaer) 3D yoapaxtnpiotikd.

Me Bdon ta mapamdve, totevovpe Ott givar 0épa ypovov 1 Google va avartoéer 3D
ypapikd wiveo oe Google maps ywpig ) ypnon tov plugin. Me Bdon avtd, to
cvotnua mAonynong Ba éxet mAéov tn duvatdtnTa Vo TpEYEL 68 KABE Agttovpykod

GUGTNLO OTTOIOICONTOTE NAEKTPOVIKNG CLGKELT|G.
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index.html
<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="utf-8">
<title>3D Navigator</title>
<meta name="viewport" content="width=device-width, initial-scale=1.0">

<meta name="description"” content="">

<meta name="author" content=""»>

<l-- Le styles -->
<link href="bootstrap/css/bootstrap.css" rel="stylesheet">

<!--<1link href="bootstrap/bootstrap-responsive.css" rel="stylesheet">-->
<link href="css/default.css" type="text/css" rel="stylesheet">
<link href="css/bootstrap.min.css" rel="stylesheet" media="screen">
<!--<link href="css/bootstrap-responsive.min.css" rel="stylesheet" media="all" />-->
<script src="http://code.jquery.com/jquery.js"></script>
</head>

<body>

<div class="navbar navbar-inverse navbar-fixed-top">
<div class="navbar-inner">
<div class="container-fluid" style="height:50px;">
<a class="brand" href="#" style="font-size:25px;" >3D GoogleEarth
Navigation</a>
</div>
</div>
</div>

<div class="container-fluid fill">
<div class="row-fluid fill">
<div class="span3 fill" >
<div class="well sidebar-nav">

<div class="row-fluid fill">
<div class="spanl2" style="padding:0 4px; background-
color:#EFF5FB;">
<form class="form-search">
<input type="text" id="from"
placeholder="0Origin...">
<input type="text" id="to"
placeholder="Destination...">
<a id="go" type="btn" class="btn btn-
info" value="Go" data-toggle="tooltip" data-trigger="hover" title="Find route" data-
placement="right" onclick="goDirections();"><i class="icon-globe"></i></a>
</form>
</div>
</div>

<div class="row-fluid fill">
<div class="span8" style="padding:0 4px;" >

61



<p><strong>Navigation System
Controls:</strong></p>

<a type="btn" id="str" class="btn btn btn-
success btn-mini" value="Start" onclick="controlSimulator('start');"><i class="icon-
play"></i></a>

<a type="btn" id="ps" class="btn btn-danger
btn-mini" value="pause" onclick="controlSimulator('pause');"><i class="icon-pause"></i></a>

<a type="btn" id="res" class="btn btn-warning
btn-mini" value="Reset" onclick="controlSimulator('reset');"><i class="icon-refresh"></i></a>

<b>Speed:</b> <strong><span id="speed-
indicator"></span></strong>
<a type="btn" class="btn btn-mini icon"
onclick="controlSimulator('slower');" value="-">
<i class="icon-minus"></i>
</a>

<a type="btn" class="btn btn-mini"

onclick="controlSimulator('faster');" value="+">
<i class="icon-plus"></i>
</a>

</div>

<div class="spand4 fill">
<p><strong>Camera Controls:<strong></p>
<div>
<a type="btn" class="btn btn-mini
offset3" id="pointl" value="Altitude-" onclick="moveAltitude(-10);"><i class="icon-zoom-
in"></i></a>
</div>

<div>
<a type="btn" class="btn btn-mini
offsetl" id="pointX" value="Heading-" data-toggle="tooltip" data-trigger="hover" title="look
left" data-placement="1left" onclick="moveHeading(-10);"><i class=" icon-circle-arrow-
left"></i></a>
<a type="btn" class="btn btn-mini
offsetl " id="point2" value="Heading+" onclick="moveHeading(+10);"><i class=" icon-circle-arrow-
right"></i></a>
</div>

<div>
<a type="btn" class="btn btn-mini
offset3" id="point3" value="Altitude+" onclick="moveAltitude(+10);"><i class=" icon-zoom-
out"></i></a>
</div>

</div>
</div></br>

<div class="row-fluid fill">
<div class="spanl2" >
<form class="form-inline" style="padding:0 4px;
background-color:#EFF5FB; ">
<a type="btn" class="btn btn-inverse
btn-small" onclick="showPano();" value="StreetView">StreetView</a>
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<input type="radio" name="streetview"
id="Chkauto" value="auto" />auto
<input type="radio" name="streetview"
id="Chkcheckpoint” value="checkpoint" />every checkpoint
<input type="radio" name="streetview"
id="Chkondemand" value="ondemand" checked />ondemand
</form>

</div>
</div>

<div id="routes" style="padding: © 10px © 15px
10px;height:220px;overflow:auto;">
<table id="route-details" class="table table-hover"

<tbody>

</tbody>

</table>
</div>

</div><!--/.well -->
<div class="well sidebar-nav">
<div id="pano" class="fill"></div>
</div>
</div><!--/span3-->
<div class="span9 fill">
<div id="map3d"></div>

</div><!--/span9-->

</div><!--/row-->
</div><!--/.fluid-container-->

<!l-- javascript

Mttt - >

<!-- Placed at the end of the document so the pages load faster -->
<script

>

src="http://www.google.com/jsapi?key=ABQIAAAAWGhZim6UJILyxNTeboUQgmBT2yXp ZAY8 ufC3CFXhHIE1NvwkxT

Cf8E90TY1rI2PSdn50IWIUg 6Ng&sensor=false"> </script>
<script src="js/math3d.js"></script>
<script src="js/simulator.js"></script>
<script src="js/geplugin-helpers.js"></script>
<script src="js/main.js" type="text/javascript"></script>
<script src="js/direction.js" type="text/javascript"></script>
<script src="js/extensions-0.2.1.js"></script>
<script src="js/geo-0.2.js"></script>
<script src="bootstrap/js/bootstrap.js"></script>
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<script type="text/javascript">
var ge;
var map;
var gex;
google.load("earth", "1",{"other_params":"sensor=false"});
google.load("maps", "3",{"other_params":"sensor=false"});

function init() {
google.earth.createInstance('map3d’', initCB, failureCB);

}

function initCB(instance) {
ge = instance;
ge.getWindow().setVisibility(true);
ge.getNavigationControl().setVisibility(ge.VISIBILITY_AUTO);
ge.getlLayerRoot().enableLayerById(ge.LAYER_BUILDINGS, true);
ge.getlLayerRoot().enableLayerById(ge.LAYER_ROADS, true);
ge.getlLayerRoot().enableLayerById(ge.LAYER _TERRAIN, true);

gex = new GEarthExtensions(ge);

}
function failureCB(errorCode) {
}
google.setOnLoadCallback(init);
</script>
</body>
</html>

64



default.css

html{height: 100%;}

body {
padding-top: 60px;
padding-bottom: 40px;
height: 100%;

width: 100%;
-webkit-box-sizing: border-box; /* Safari/Chrome, other WebKit */

-moz-box-sizing: border-box; /* Firefox, other Gecko */
box-sizing: border-box; /* Opera/IE 8+ */
}

.sidebar-nav {
padding: 9px ©;
}

@media (max-width: 980px) {
/* Enable use of floated navbar text */
.navbar-text.pull-right {
float: none;
padding-left: 5px;
padding-right: 5px;
}
}

#map3d{
width: 100%;
height: 100%;
min-height: 100%;

display: block;
}

Fill {
min-height: 100%;
height: 100%;
overflow:hidden;

}

#pano{
height:300px;
width:100%;
min-height: 100%;

.itemlist

{
background-color:#F2FBEF;
color: #000000;
margin: 1px 1px;
cursor:pointer;
border-bottom-style:solid;
border-bottom-width:1px;
border-bottom-color:#B3AEAB;



.selected

{
background-color:#BCF5A9;
color: #ffffff;

}
#start

{
background-color:#CEF6F5;
color: #ffffff;
margin: 1px 1px;
cursor:pointer;
font-size :15px;
font-weight :bold;
border-bottom-style:solid;
border-bottom-width:1px;
border-bottom-color:#B3AEAB;
border-top: 1px solid black;

}
#end

{
background-color:#CEF6F5;
color: #ffffff;
margin: 1px 1px;
cursor:pointer;
font-size :15px;
font-weight :bold;
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main.js
$(document) .ready(loadApp);

$(window) .resize(function(){
adjustSizes();

})s

function adjustSizes(){

}
function loadApp(){

adjustSizes();

$('input[name="streetview"]"').change(function(){
if($(this).is("':checked')) {

if($(this).val()==="auto")
$('input[id="Btnstreetview"]').attr('disabled’', 'disabled');

else if($(this).val()==="checkpoint")
$("input[id="Btnstreetview"]').attr('disabled’, 'disabled');

else if($(this).val()==="ondemand")
$('input[id="Btnstreetview"]"').removeAttr('disabled');

})s

function moveTilt(move) {

var camera = ge.getView().copyAsCamera(ge.ALTITUDE_RELATIVE_TO_GROUND);
camera.setTilt(camera.getTilt() + move );

// Update the view in Google Earth
ge.getView().setAbstractView(camera);

}

function moveHeading(move) {
if (!DS_simulator)
return;
DS_simulator.currentLook = DS_simulator.currentLook + move;
DS_simulator.lookAuto = false;

}

function moveAltitude(move) {
if (!DS_simulator)
return;
DS_simulator.currentAltitude = DS_simulator.currentAltitude + move;

}
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direction.js

var directions = null;
var steps = [];

var DS_simulator;

var path = [];

var pathidx = 0;

var lastTickTime =0;
var myPano = null;

/*

* The goDirections CB function is fired when the 'Go!' button is pressed.

*This CB function uses the Maps API's Directions class to get the route

* and pull out the individual route steps into a path, which is rendered as a polyline.
*/
function goDirections() {

$('#route-details').empty();

$('#route-details').html(

"<span class="loading">Loading directions...</span>");

if(DS_simulator){
controlSimulator('pause');
DS_simulator = null;

}

var start = $('#from').val();

var end = $('#to').val();

var request = {

origin:start,

destination:end,

travelMode: google.maps.TravelMode.DRIVING

}s

directionsService = new google.maps.DirectionsService();
directionsService.route(request, function(response, status) {
if (status == google.maps.DirectionsStatus.OK) {

directionsLoaded(response);

}
})s
}

/*CB function:function to call when the event is fired(load event)*/
function directionsLoaded(directionResult) {
$('#route-details"').empty();
gex.dom.clearFeatures();
var route = directionResult.routes[0].legs[0];

var numSteps = route.steps.length;
buildPathStepArrays(directionResult);
// build the path and step arrays from the google.maps.Directions route
buildDirectionList(directionResult);
placemarks = {};
// create the starting point placemark and placemarks for every step
placemarks['start'] = gex.dom.addPointPlacemark(

new google.maps.LatLng(route.start_location.lat(),
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route.start_location.lng()),
{description: route.start_address});

for (var i = @; i < steps.length; i++) {
var step = steps[i];
placemarks['item'+i] = gex.dom.addPointPlacemark(
step.loc, {description: step.desc});

}

// create the ending point placemark
placemarks['end'] = gex.dom.addPointPlacemark(
new google.maps.LatLng(route.end_location.lat(),
route.end_location.lng()),
{description: route.end_address});

// Creating the lineString route on the ground

var lineStringKml = '<LineString><coordinates>\n';

for (var i = @; i < path.length; i++)

lineStringkKml +=
path[i].loc.lng().toFixed(5).toString() + ',"' +
path[i].loc.lat().toFixed(5).toString() +
',10\n';

lineStringKml += '</coordinates></LineString>";
//parseKml requires a KML string, and returns a KmlFeature object.
var routelLineString = ge.parseKml(lineStringKml);
var linePlacemark = gex.dom.addPlacemark({
lineString: { // Draw me
path: routelLineString,
altitudeMode: ge.ALTITUDE_CLAMP_TO_GROUND,
tessellate: true
¥
style: {
line: { color: '88ff@000', opacity: 0.5, width: 10 }
}

})s
flyToLatLng(steps[0].1loc);

}

/* build the path and step arrays from the google.maps.Directions route */
function buildPathStepArrays(directionResult) {

steps = [];

path = [];

var route = directionResult.routes[0].legs[0];

var polyline = directionResult.routes[@].overview path;

var numPolylineVertices = polyline.length;

var numSteps = route.steps.length;

0; 1 < numSteps; i++) {
route.steps[i];

for (var i
var step

steps.push({
loc: step.start_location,
desc: step.instructions,
distanceHtml: step.instructions,
pathIndex: path.length

1)
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var stepDistance = step.distance.value;
for (var j = 0; j < step.path.length; j++) {
if(i != numSteps - 1 & j==step.path.length-1)
{
if( j == step.path.length -1)
continue;
}
//var currpath = step.path[i];
var loc = step.path[j];
var distance = 0;
if(i == numSteps - 1 && j==step.path.length-1)

{
distance = 0;
}
else{
distance = hdistance(loc, step.path[j+1]);
}
path.push({
loc: 1loc,
step: i,
distance: distance,
// this segment's time duration is proportional to its length in
// relation to the length of the step
duration: step.duration.value * distance / stepDistance
})s
}

—

/* functions which creates the HTML elements for the left directions list*/
function buildDirectionList(directionResult)
{

var route = directionResult.routes[0].legs[0];;
//var numSteps = route.getNumSteps();
var start = route.start_address;
var end = route.end_address;
$('#route-details').append('<tr id="start"><td>'+start+'</td></tr>"');

for (var i = @; i < steps.length; i++) {
var step = steps[i];
$('#route-details').append('<tr id="item'+i+'" class="itemlist"><td>'+step.desc+' '
+step.distanceHtml+'</td></tr>");

}

$('#route-details').append('<tr id="end"><td>'+end+'</td></tr>");

$('#start').click(function() {
gex.util.flyToObject(placemarks['start']);

})s

$('#end').click(function() {
gex.util.flyToObject(placemarks['end']);

1)
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$('.itemlist').click(function() {
var id = $(this).attr('id");
//alert(id);
var stepNum = parseInt(id.match(/item(\d+)/)[1]);
pathidx = steps[stepNum].pathIndex;
if (DS_simulator)
DS_simulator.currPathIndex = pathidx;
$('.itemlist').removeClass('selected');
$('#'+id).addClass('selected');
flyToStep(stepNum);
}s

function moveToPointDriving(loc, heading) {
ge.getOptions().setFlyToSpeed(0.1);
var oldLa = ge.getView().copyAsLookAt(
ge.ALTITUDE_RELATIVE_TO_GROUND);
var curHeading = oldLa.getHeading();
var desiredHeading = heading;

var curRange = oldLa.getRange();
var desiredRange = Math.max(20.0, 1 * 19);

var la = ge.createlLookAt('');
la.set(loc.lat(), loc.lng(),
0, // altitude
ge.ALTITUDE_RELATIVE_TO GROUND,
curHeading + getTurnToDirection(curHeading, desiredHeading),

60, // tilt
curRange + (desiredRange - curRange) * 0.1 // range (inverse of zoom)
)5

ge.getView().setAbstractView(la);

function flyToLatLng(loc) {

var la = ge.createlLookAt('');

la.set(loc.lat(), loc.lng(),
10, // altitude
ge.ALTITUDE_RELATIVE_TO GROUND,
90, // heading

e, // tilt
200 // range (inverse of zoom)
)

ge.getView().setAbstractView(1la);

}

function getTurnToDirection(headingl, heading2) {
if (Math.abs((headingl) - (heading2)) < 1)
return heading2 - headingil;

return (fixAngle(heading2 - headingl) < @) ? -1 : 1;
}

function flyToStep(stepNum) {
var step = steps[stepNum];



var la = ge.createlLookAt('');

la.set(step.loc.lat(), step.loc.lng(),
0, // altitude
ge.ALTITUDE_RELATIVE_TO_ GROUND,
getHeading(step.loc, path[step.pathIndex + 1].loc),
60, // tilt
50 // range (inverse of zoom)
)

ge.getView().setAbstractView(la);

}

function getHeading(locl, loc2) {
latl = deg2rad(locl.lat());

lonl = deg2rad(locl.lng());
lat2 = deg2rad(loc2.lat());
lon2 = deg2rad(loc2.1ng());

var heading = fixAngle(rad2deg(Math.atan2(
Math.sin(lon2 - lonl) * Math.cos(lat2),

Math.cos(latl) * Math.sin(lat2) - Math.sin(latl) * Math.cos(lat2) *

Math.cos(lon2 - 1lonl))));

return heading;

}

function deg2rad(d) {
return d / 180.0 * Math.PI;

}

function rad2deg(r) {
return r / 180.0 * Math.PI;
}
function fixAngle(a) {
while (a < -180)
a += 360;

while (a > 180)
a -= 360;

return a;

}

function hdistance(locl, loc2) {
pl = V3.latLonAltToCartesian([locl.lat(), locl.lng(),
ge.getGlobe().getGroundAltitude(locl.lat(), locl.lng())]);
p2 = V3.latLonAltToCartesian([loc2.lat(), loc2.1lng(),
ge.getGlobe().getGroundAltitude(loc2.1lat(), loc2.1ng())]);
return V3.earthDistance(pl, p2);

}

function controlSimulator(command, opt _cb) {
switch (command) {
case 'reset':
if (DS_simulator){
DS_simulator.destroy();
pathidx = 9;
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}
DS_simulator = new DDSimulator(ge, path, pathidx, {

on_tick: function() {
if($('input[id="Chkauto"]"').is("':checked"')) {
if(Math.abs(DS_simulator.totalTime - lastTickTime) > 6 ){
lastTickTime = DS_simulator.totalTime;
showPano();

¥

// when the simulator moves to a new step (specified as an integer
// index in DS_path items), highlight that step in the directions
// list
on_changeStep: function(stepNum) {
if($('input[id="Chkcheckpoint"]').is("':checked')) {
showPano();
}

$('.itemlist').removeClass('selected');
$('#item'+stepNum).addClass('selected’);

var rowPos = $('#item'+stepNum).position().top;
// Get row position by index
var ypos = $('#item'+stepNum).offset().top;
// Go to row
if(stepNum > 1){
$('#routes').animate({
scrollTop: $('#routes').scrollTop() + rowPos - 350}, 500);
}

}
})s

DS_updateSpeedIndicator();
DS_simulator.initUI(opt_cb);
break;

case 'start':
if (!DS_simulator)
controlSimulator('reset', function() {
DS_simulator.start();
if (opt_cb) opt_cb();
1
else {
DS_simulator.start();
if (opt_cb) opt_cb();
¥

break;
case 'pause':
if (DS_simulator)
DS_simulator.stop();

if (opt_cb) opt_cb();
break;
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case 'resume':
if (DS_simulator)
DS_simulator.start();

if (opt_cb) opt_cb();
break;

case 'slower':
if (DS_simulator && DS_simulator.options.speed > 0.125) {
DS_simulator.options.speed /= 2.0;
DS_updateSpeedIndicator();
}

break;

case 'faster':
if (DS_simulator && DS_simulator.options.speed < 32.0) {
DS_simulator.options.speed *= 2.0;
DS_updateSpeedIndicator();

}
}
}
/**
* Update the current simulation speed multiplier
*/

function DS_updateSpeedIndicator() {
if (DS_simulator.options.speed < 1)
$('#speed-indicator').text('1/"' +
Math.floor(1 / DS_simulator.options.speed) + 'x');
else

$('#speed-indicator').text(Math.floor(DS_simulator.options.speed) + 'x');
}

function showPano() {

if (!DS_simulator)
return;

var panoramaOptions = {

position: DS_simulator.currentlLoc,

pov: {
heading: DS_simulator.currentHeading,
pitch: ©

}

}s

if(!myPano)
myPano = new
google.maps.StreetViewPanorama(document.getElementById("pano"),panoramaOptions);
myPano.setPosition(DS_simulator.currentLoc);
myPano.setPov ({
heading: DS_simulator.currentHeading,
zoom: 1,
pitch: ©
1
myPano.setVisible(true); }
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simulator.js

DDSimulator.TICK_SIM MS = 66;
DDSimulator.prototype.totalTime = 0;
DDSimulator.prototype.totalDistance = 0;
DDSimulator.prototype.currentSpeed = 9;
DDSimulator.prototype.currentLoc = null;
DDSimulator.prototype.currentHeading = 9;
DDSimulator.prototype.currentLook = -1;
DDSimulator.prototype.lookAuto = true;
DDSimulator.prototype.currentAltitude = 140;
DDSimulator.prototype.currPathIndex = 0;
function DDSimulator(ge, path, pathidx, opt_opts) {

this.ge = ge;

this.path = path;

this.options = opt_opts || {};

if (!'this.options.speed)

this.options.speed = 1.9;

this.currentLoc = this.path[@].loc;

// private vars

this.geHelpers_ = new GEHelpers(ge);
this.doTick_ = false;
this.currPathIndex = pathidx;

this.currentStep_ = -1;
this.segmentTime_ = 0;
this.segmentDistance_ = 0;

}

// Initializes the simulator UI
DDSimulator.prototype.initUI = function(opt_cb) {
var me = this;
me.finishInitUI_(opt_cb);
¥
// Completes the UI initialization
DDSimulator.prototype.finishInitUI_ = function( opt_cb)
this.drive (this.path[@].loc,

this.geHelpers_.getHeading(this.path[@].loc, this.path[1].loc));

var me = this;
this.tickListener = function() {
if (me.doTick_ )
me.tick_();
}s

window.google.earth.addEventListener(this.ge, 'frameend', this.tickListener);

if (opt_cb) opt_cb();
}

//Destroy the UI and detach from the Earth instance

DDSimulator.prototype.destroy = function() {
this.stop();

//this.ge.getFeatures().removeChild(this.modelPlacemark);
window.google.earth.removeEventListener(this.ge, 'frameend’

{
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this.tickListener);

}

//Start/resume the simulation clock
DDSimulator.prototype.start = function() {
if (this.doTick )
return;

this.oldFlyToSpeed = this.ge.getOptions().getFlyToSpeed();
this.ge.getOptions().setFlyToSpeed(this.ge.SPEED _TELEPORT);

this.doTick_ = true;
this.tick_();
}

/%
* Stop/pause the simulation clock
*/
DDSimulator.prototype.stop = function() {
if (!this.doTick )
return;
this.ge.getOptions().setFlyToSpeed(this.oldFlyToSpeed);

this.doTick_ = false;
}

//Position the simulator driving to the given location
DDSimulator.prototype.drive = function(loc, heading) {
this.moveToPointDriving (loc, heading);

}

DDSimulator.prototype.getTurnToDirection_ = function(headingl, heading2) {
if (Math.abs((headingl) - (heading2)) < 1)
return heading2 - headingl;
return (this.geHelpers_.fixAngle(heading2 - headingl) < @) ? -1 : 1;
}

DDSimulator.prototype.moveToPointDriving = function(loc, heading) {
var oldLa = this.ge.getView().copyAsLookAt(
this.ge.ALTITUDE_RELATIVE_TO_GROUND);
var curHeading = oldLa.getHeading();
var desiredHeading = heading;

var curRange = oldLa.getRange();
var desiredRange = Math.max(20.0, this.currentSpeed * 10);
if(this.lookAuto)
this.currentLook = curHeading + this.getTurnToDirection_(curHeading, desiredHeading);
//if(this.currentLook == -1)

var la = this.ge.createlLookAt('");
la.set(loc.lat(), loc.lng(),
0, // altitude
this.ge .ALTITUDE_RELATIVE_TO_GROUND,
this.currentLook,
60, // tilt
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this.currentAltitude

)
this.ge.getView().setAbstractView(la);
}

// simulate per tick
DDSimulator.prototype.tick_ = function() {
if (this.currPathIndex >= this.path.length - 1) {
this.doTick_ = false;
return;

}

// update current route step and run callback
if (this.path[this.currPathIndex].step != this.currentStep ) {
this.lookAuto = true;
this.currentStep_ = this.path[this.currPathIndex].step;
if (this.options.on_changeStep)
this.options.on_changeStep(this.currentStep_);
}
// move up TICK_SIM MS milliseconds
this.totalTime += DDSimulator.TICK_SIM MS * this.options.speed / 1000.0;
this.segmentTime_ += DDSimulator.TICK_SIM_MS * this.options.speed / 1000.0;

var segmentDuration = this.path[this.currPathIndex].duration;

if (!this.beforeSegmentDistance_ )
this.beforeSegmentDistance_ = 0.0;

// move to next segment if we pass it in this tick

while (this.currPathIndex < this.path.length - 1 &&
this.segmentTime_ >= segmentDuration) {
this.segmentTime_ -= segmentDuration;

// adjust distances
this.beforeSegmentDistance_ += this.path[this.currPathIndex].distance;
this.segmentDistance_ = 0;

// update new position in path array
this.currPathIndex++;
segmentDuration = this.path[this.currPathIndex].duration;
}
if (segmentDuration) {
this.segmentDistance_ = this.path[this.currPathIndex].distance *
Math.min(1.0, this.segmentTime_ / segmentDuration);
this.currentSpeed = this.path[this.currPathIndex].distance / segmentDuration;
} else {
this.segmentDistance_ =
this.currentSpeed = 0.0;
}
this.totalDistance = this.beforeSegmentDistance_ + this.segmentDistance_;
if (this.currPathIndex >= this.path.length - 1) {
this.doTick_ = false;
return;
}
// update the current location
this.currentLoc = this.geHelpers_.interpolateloc(
this.path[this.currPathIndex].loc,

0.0;

77



this.path[this.currPathIndex + 1].loc,
this.segmentTime_ / this.path[this.currPathIndex].duration);
this.currentHeading = this.geHelpers_.getHeading(this.path[this.currPathIndex].loc,
this.path[this.currPathIndex + 1].loc);
this.drive_(this.currentLoc, this.currentHeading);

// fire the callback if one is provided
if (this.options.on_tick)
this.options.on_tick();
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