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Mepiinyn

[Mpotopyds o10Y0G OVTAG NG epyociag &ivar M peAéT kot M avATTUEN- EVOG
ocvotipatog Miktig [paypoatikémtoag. o tov okomd avtd ovoAVETOL TPOTA 1|
Mty Ilpaypatikdmra ¢ €pevVNTIKY TEPOYN HE OVOPOPEG OGTO - TPOGPOATO
EMOTNUOVIKA EMTEVYHOTA KOODC KOl OTIC OPYIKES 1OEEC KOt TEXVOAOYIES. OV - THV
KaOEpwoav o¢ aviikeipevo Epeuvag. [a v gpyacio avty €ywe ekTeTOUEV) Epguva
Y10 TOVG TOUEIS IOV PmOpel va xpnopomondetl | véa avth t€)voAoyia dmwg emiong Kot
Y. TO MOV TICTEVETOL OO TOVG €00V pmopel vo odnynoet.” To obdotua mov
avantOyOnke amd endg eivar éva omAd oot HETAEopds Pivieo, Nyov, KEWEVOL,

KOL YPOPIK®DV GE TPOUYUATIKO YpOVO HEG® HIKTHOV.
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1. Augmented Reality — Mkt [Ipaypotikotnro

H M Ipoaypatikdtnra givar £va S10pK®OG EMEKTEWVOUEVO TTEDI0 GTNV EPEVVO YOP®
a6 v Euwovu [paypoatioét o Virtual Reality). To mepifdriiov-yOpw pog mopéyet
évav 0oTeipeuTo TAOVTO TANPOPOPIDV TOV gival dVoKOAO va avamopoydsl oe évay
VTOAOYIOTH. AVTO OMOSEIKVOETOL OO TOVG «KOGHOVG» OV YPNOIHOTOI0VVTOL GTO
ewovikd mepipdrrovta. Ot «kdopo» avtoi cuvnBmg eivat ToAy amAoikol, 6T®G Ta
TEPPAAALOVTO TOV SNUIOVPYOVVTOL Y10, TN EVEPYN YUYOY®Yio KoL To oy viow, EVE Ta
CUCGTHUOTO TOL UTOPOVV VO ONUIOVPYNCOLV  £€va.  PEAMOTIKOTEPO - TEPIPUAIOV

K0oTiLoVV eKaTOUHDPLO SOAAPLA, OTIMG Ol TPOGOUOLMTEG TTHONG.

‘Eva c0ompo (UKTNG TPAyHLOTIKOTNTOS TOPAYEL e, 6OVOETN dmoyn Yo T0 ¥pNoT.
Eivar évag ovvdévaoudg g TpoyUaTKng  OKNvIG oV - PAETEL 0 ¥PNOTNG KOL HLOG
EIKOVIKNG GKNVNG OV TOPAYETOL AO. TOV VIOAOYIOTY TOL EUTAOLTICEL TNV ATOWYN TOV
YPNOTN Ue TG TPpdobeteg mANPoPopies. Ot meployés €POPUOYNG TOL TEPTYPAPOVTOL
0TO MOPOUKATO KEPAAOLO ‘OTOKAAVTTOVV OTL 1)-EUTAOVTION QLTI TNG TPOYUOTIKOTNTOG
TOV ¥PNOTN UTOoPEl VU AGPEL TOAAEG O1APOPESG LOPPES. Xe OAEG OVTES TIG EQAPUOYES M
WIKT] TPOYLLOTIKOTNTO TTOV. TOPOVGLALETAL GTO YPNOTN EVIGYVEL TNV 0OmOS0GN TOL

TPOCMOTOV KALINV AVIIANYN Yol TOV KOGLO.

O andAvtog 6TdHY0¢ tvar va dnpovpyndei éva choTa £T61 OOTE 0 YPNOTNG VO UNV
umopel Vo S1pOPOTOINGEL - TOV TPAYUOTIKO KOGUO OO TNV EIKOVIKT EUTAOVTION TOL
Qo 10 CUOTNO. . XTO YPNOTNH oVTOH TOL AmOALTOV GLGTHHOTOS Oa @aivetal OTL
e€etalel o evioia mpaypotiky oknvi. [o mopddetypa otov 1atpikd Topéa 1 axpiPng
EIKOVIKT} OTOIKOVIOT] TOV E0MTEPIKAOV 0pYAvV®V TOL acbevi v 6T0 codpa Tov Oa
INUIOLPYOLGE piot Amoyn oToV YXEPOVPYO WTpd M omoia, Oyt uévo Ba evioyve v
amod00T ToV, AAAA Kot O eEAAEIPE EVOEXOUEVAOS TNV AVAYKT] Y10 OTOIEGONTOTE GAAES

TPOEYYEPITIKES TEYVIKEG O10pOOTIKNG EVOVYPAIONG KAT



1.1 Mixty Hpayuoatikotyza 1§ Ewwoviky Hpayuatikotyro;

H ewovim mpaypoatikdémra givol puo teyvoAoyio. Tov KoADTTEL Vo €VPU- QUG
1Wemv. Kabopilel o opmpéia K4tm amd tnv omoio ToALOL epeLVNTEG Kol EMXEPNOELS
ekepalovv v epyacio Tovg. H @pdon dnuovpyndnke amd tov Jaron Lanier tov
wpvt) g VPL Research, po amd T mpdteg €toipiec mOV TOVAOLV GUGTILOTOL
ewovikng mpaypatikdtrag. O 6pog Ewovikn [paypatikdtra kabopiotnke g «Eva
ONUIOVPYOVUEVO OO NAEKTPOVIKO LTOAOYIGTY, O10A0Y1KO, Tp1od1doTato Tepfdiiov
oto omoio éva mpocwmo PuBiletam("a computer” generated, .interactive, three-
dimensional environment in which a person is immersed" Aukstakalnis*and Blatner

19927)

Ynrdpyovv tpia Bacikd onueio e avtoév-T0V 0popd. Kat' ‘apyds, awtd 1o gucovikod
nepPAAloV givol po Topaypévn omd - VIOAOYIOT TPIGOIEoTOTN OKNVY TOv omottel
YPOPIKA VYNANG amdOO0oNG Yo - Vo, ToPEYEL- Eval. eToPKESG emimedo peoiopov. To
dgvtepo onueio givarl OTL 0 EKOVIKOG KOOUHOG Elvar dtaloyikos. 'Evag ypriotng amattet
0€ TPOYUATIKO YpOVO OmOVINGEW. amd. T0 ovoThUe Yoo vo givor oe Béom va
aAAnAemdpacel pe aVTO KOTA TPOTO amoteleopatiko. To televtaio onpeio eivar 6TL 0
xpNotg «Pubiletary ~og owtd TO eKovikd mepPdArov. ‘Eva amd Tto gupéwmg
AVOYVOPIGUEVO TEPUPEPELNKE. EVOS GLGTIOTOS EIKOVIKNG TPAYUATIKOTNTAS gfvat TO
head mounted display mov @opiéton and tovg ¥pnote. AvTéG 01 GLOKEVEG EUTOdIlovV
Oleg TIG TANPOPOPIES amd ToV €EMTEPIKO KOGUO KOl TO TAPOV GTOV YPNOTN KOl TOV
TOPEXOVY el Aoy TTov. ivar VO Tov TANPN EAeyx0 TOL VIOAOYoTH. O ¥pPNoTNS
«Pobiletory —evteddg og -€vav TeYVNTOd KOGHO KOl Om€yel omd TO TPUYUOTIKO
nepfaiioy. o va-gpgaviotel pealMotikny avty 1 «Poion» 10 GVOTNUE EIKOVIKNG
TPOYHATIKOTNTAG TPEMEL Vo ocBovOel pe axpifela modg o xpnoTg Kiveital Kot vo
kabopicet o emidpacn Oa éxel o oknvi| mov mpofdAieton oto head mounted

display.

Ta mopamdve divovv ELpacn GTIG OHOOTNTESG Kot TIS dLpopEg HETOEL TS Ewcovikng
[Mpaypotikémtog kou g Miktig Ilpoypatikdétroc. Mio moAd edkoAo oparty

Jpopd HETOEDL OVTMOV TOV OVO TUTI®V GLOTNUAT®V €ivol TO immersiveness Tov



oLOTHOTOG-0 Pabudg dnradn g «PvBone Tov ypnot oto cvotnua. H Ewkovikn
[Mpaypotikémto Tpoomabel yio éva cuvoikd «BuBiocpévon(immersive) nepiBailov.
H aioBnon g 6paong, Kot 6€ pepikd GLGTAUATA TG 0KONG Kol GAA®V ooBncemy,
eivar  vmO6 1OV éAeyyo TOL ovotiuatog. Avtifeta, éva  ovotnua-. MikTng
[MpaypotikdmTog epumlovtifel 10 TEPPAALOV TOV TPAYLATIKOD KOGLOV, AP0l Otontel
amd tov ypnotn va datnpel pa aichnon g mapovciog otov KOGHo awto. Ot
EIKOVIKEG OKNVEG CLYYWVEDLOVTUL LE TOV TPUYUOTIKO KOGLO Y10 VO ONUIOVPYIGOLV. THV
pikty amoyn. Ilpémer onladn va vrapyel €vag pNyOVIoHOS. Yo VoL ‘CLVOVACTEL O
TPOYUATIKOG KOl O EKOVIKOG KOGUOG OV 0eV eivar avaykaiog M -(PoWog G€ GAAN
epyaocio eiovikng mpaypotikdtnroc. H avantoén g 1€xvoroyiog Y101 LYY ®VEVOT)
TOV TPOYUOTIKOV KOl EIKOVIKOV streams eivarl €va: evepyod. €peuvnTikd 0o kot

TEPLYPAPETOL EV GLVTOUi 6TV TTapdypapo 3.3.

Ta ewovikd oviikeipevo mov  dnuovpyovviol omnd -TO0 CUOTNUO TPEMEL Vi
Kataywpnbovv(register) akpi®dg He TOV TPAYHOTIKO KOCUO o€ OAEG TIG O100TAGELC.
Ta AaOn omv kataydpnon(registration) -Bo. amOTPEWYOLY GTO YPNOTN VO OEL TIC
TPOYUATIKEG KOl EIKOVIKEG OKNVEC OGS Ba €mpene ~va. cuvovalovtal. H cwot)
KOTOYOPNON TPEMEL EMIONG VO OTNPEITOL “EVD *O YPNOTNG Kveitor HEGOH GTO
npoyuatikd mepiPdriov.. O1 amokAiceg 1 ot aAlayég otV KaToXdOPNoN SVVOVTOL
1060 G€ AmOGTACN, TPAYLO. ToV Kabiotd TV epyocia pe v Mt [paypoatikdétra
dVOKOAOTEPY, OGO - KOl QUOIKN -EVOYANGCT) Y. TO ¥PNOTN, TPAYHO 7oV KabioTd TO

oLOTNUO OTOADTMOS OKATAAANAO TPOG YPNoN.

‘Evo immersive o0OTNUO. EIKOVIKNAG TPAYUOTIKOTNTOS TPEMEL VO JTnpel TV
KOTaYOPNon £Tot. MOTE Ot dAAayEG OTr oknvh Toplalovy pe TNV aviiinyn Tov
POt Omo1adnToTe AAON £0M VOl OVTIKPOVOUEVES AVTIAMWYELG LETOED TOL OTTIKOV
CLGTHUOTOG - KOl TOV Kwvouontikedv 1 GAlov  awoOnmplov cvotnudtov. To
(QOVOUEVO. TNG OTTIKNG GOAANYNG S1VEL GTO OTTTIKO GUGTNLA L0 IOYVPOTEPT EMPPON|
omv avtiinyn pag (Welch 1978). Avtd Ba enttpéyet 6Tov ¥pNnoT Vo amodeyTel 1 va
TPOCAPUOCTEL G€ Eva OTTTIKO €PEDIGO OV ayvoEl T amokAicelg and ta epedicpota

TOV GAL®V et TPLOV GUCTNUATOV.

Avtifeta, To AN oty Kataydpnon o€ éva cvotnua Miktig [paypatikdtnrag givor

petall 600 ONTIKAOV epeBIoCUAT®V OV 0 XPNOTNG TPooTabel va cuYYwVEDGEL Yo Vo



T O€l OC o oK. YTApYEL SuGTLYMG Hia avEnpévn evaictnoio 6e avtd To AGOn

(Azuma 1993, 1995).

O Milgram (Milgram, Kishino 1994) meprypdoet pio ta&ivéunon mov deiyvel mdg
Mt Hpaypatikdtra ko 1 Ewkovikn Ipaypatucomta cvoyetiCovrar Kabopiler
ovovéyelon  Ilpaypatikdmrog-Ewovikdtrag(Reality-Virtuality  continuum). 7wov

TOPOVGIALETAL GTO TOPOUKAT® Gy L

| Mixad Raality {MFR) |
Raal Augmantad Augmantad Virtual
Enwironimant Ruaality {AR) Virtunlity (AV) Enviranmant

O mpaypatikdc KOGUOG KOl £V GUVOAIKA €KOVIKO TePBaAlov eivat 6Tig d00 AKPES
aLTAG TNG OLVEXEWS eved M péorn. mepoyn “kKokeitar. Mkt Ilpaypatikdtra. H
«oénuévn mpaypatikdtnTon( Augmented - Reality) -Bpioketor kovtd oty dxpn g
YPOUUNG OV €lval O TPAYUATIKOS KOGUOG, O 00t0 VREPIoYVEL GTNV AVTIANYT TOV
YPNOTN, EVO TopdAANAR av&dvetar. amd- o otolyein mov mapdyovior omd TOV
voroywot. Avénuévn Ewovikdétnta(Augmented Virtuality) eivar évag 6pog mov
dnuovpyeitoan omd.to-Milgram yio vo TpoGd0pIicEL TOL GLGTHUATO TOV £V KLPIWOG
oLVOETIKA pe KAmOolo. oTolElo. TOV TPAYUOTIKOD KOGHOL 7OV TPOoTifevTol OmMG
texture mapping video eméve o€ €iKoviKA aviikeipeva. Avti eivar pa ddkpion mov
telkd Oa-eEacBevioel kaBmg - TEXVOAOYio PEATIOVETOL KOl TO EIKOVIKA GTOLYEID OTN
oknvn yivoviow-Arydtepo dtakpltd omd ta mpaypatikd. o tov Adyo avtdv 6Xo Kot
ovyvotepa. PAémovpe Tovg-6povg Mixed Reality kow Augmented Reality ovolactikd

vo. tavtifovrot.

O Milgram" kaBopiler po meportépow tagwwounorn vy to cvotiuote MikTng
[Mpaypotiomtog. Ot tpelg GEoves MOV TPOTEIVEL Yo TNV TOEVOUNCT OVTOV TOV
ocvotnudtov sivar Ihotémro Avoarapayoyng(Reproduction Fidelity), "Extaon g
Mertagopdg IMapovoiag(Extent of Presence Metaphor) kot ‘Extaon g I'voong tov
Koéopov(Extent of World Knowledge). H ITiotémta Avoamapoywyng agopd tnv

TOLOTNTA TOV GTOYYEI®V TOL TAPAYOVTAL OO TOV VTOAOYIOTY, TO OO0 KLHOvVOVTOL



amd OmAEG TPOCEYYIoES TAMGIOV ¢ TANPOS QOTOPENACTIKES amodooels. O
TEPLOPIGUOG TOV TTPAYHOTIKOV Ypdvov ota cvotiuate Mg Tpaypatikdrog ta
avaykdler vo kopaivovior oe younAd eminedo oto @dopo ¢ Ihiotdtnrog
Avomapayoyns. Ot wavotteg tov enelepyastdv YpoPIKOV TPOG TO MAPOV Ogv
UTOPOVV VO, TOPAYOLV  (MTOPENAICTIKEG OMOOOGES TNG EKOVIKNG OKNVIG. OE

TPOYLOATIKO YPOVO.

O Milgram tomoBetel emiong to cvotuota Miktig [paypotikdtntog oe yopmid
emineda otov a&ova ¢ Extaong g Metagpopdg [apovsiog. Avtds o aEovas Hetpd
10 eminedo «PvOwoney oL YpNoTn péoa omv  emderydeica . oK. Avt| 1
KOTNYOPlOMoiNon &ival OTEVEL GUVOEdEUEV OTNV. ‘TEXVOAOYIL OTEKOVIONG TOV
xpnowonoteitor and 10 cVoTNUO. YTAPYouv O1dpopes - KOTNYOPIES TETOWWV UECHOV
AMEOVIONG OV YPNOYWOTOWVVTOL 6te. cvotiuote- Mkt [lpaypatuwomrag, ta
omoia e&etalovtal otv mapdypapo 3.3. Kdabe éva and avtd diver por Sopopetikn
aicOnon g Pudiong oty oknvn. Xg éva cvotuo. Miktig [paypatikdétrag, ovtd
pmopet vo eivol TopamAovnTIKO ENEON LE-PEPIKES TEYVOAOYIES ATEIKOVIONG LEPOS TNG
«EKOVOCH elvar 1 Gueon dmoyrn ToL . YPNOTH. TOV TpaypoTikod kécpov. H Pvbion oe
€va T€T010 CUGTNILO TTPOEPYETOL OTAN OO TO VO €XEL O XPNOTNG TO LLATIO TOL AVOLYTA
KOl QUOIKO OVTITOPUPAAAETAL OTO. CUGTHUATO OTOV 1 GLYXOVELUEVY] GmOyM
TOPOVCLALETAL GTO YPNOTN G £vaL XWPLETO-OpYavVo EAEYYOV, TO OO0 KOAEiTOL Grroyn

«apdBvpo otov Koopon("Window on the World" view).

H tpitn, xon tedevtaio, didotoon mov ypnowonotel o Milgram ywo tnv ta&vounon
tov cvotnudtev Mg Ipaypatkotrog eivar Extaon g I'voong tov Koopov. H
Mty [paypotikd o 0ev. onuaivel amid v vIEpBeon evog YPAPIKOD OVTIKELEVOD
TOVO G€ Lo, OKNVI TOV TPAYHOTIKOD KOOUOV. Avtd eivarl teyvikd €vog €0KOAOG
010Y0G. Mia amod T1g SvoKoAies, Onwc Kabopiletor £dm, eivar 1 avaykn va dwotnpnOet
N aKPPNE KATAYDPNON TOV EIKOVIKAOV OVTIKEWEVOV PE TNV EIKOVA TOV TPOYUOTIKOD
koopov. Onwg Ba meptypapel oTnv mapdypoa@o 3.5, avtd amoitel cuyva T Aertopepn
YVOOTN TG oxéons HETOED TV TAUGI®V ovOQOPAS Yol TOV TPOYUOTIKO KOGUO, TNV
KALEPO TTOV TOV KOTAYPAPEL KOL TO YPNOTN. L& UEPIKEG TEPITTMGELS YPNONG OVTES Ol
oxéoelg eitval yvooTtég mpaypo mov kafiotd To £pyo NG WIKTAG TPOYUOTIKOTNTOG
EVKOAOTEPO 1] 00NYEL TOV GYESOTN TOV GCULOTHUOTOS VO YPNOLUOTOWOEL EVal

ATOAVTMG EIKOVIKO TEPPAALOV.



2. IIeoia epappoync s Mktig Hpaypatikotnrog

Moévo mpdceata avartuydnkoy texvoloyies, OTmg encéepyacio Pivieo o TPAYHATIKO
YPOVO, TO GCULCGTHUOTO YPOUPIKAOV TOV NAEKTPOVIKOV VTOAOYIOTAOV Kol Ol VEES
TEYVOAOYIES AMEIKOVIONG, TOGO DOTE VO GUYKAIVOLV Y10 VO KOTAGTCOVV. QUVOTH TV
OMEIKOVIOT HOG EKOVIKNG GKNVNG 1 0moia £ivol GMOTA KOTOY®PMNILEVT. LE. Lol droyn
TOV TPLOOoTOTOV TEPIPAAAOVTOG oV TEPPiArel to ypnotn. Ot gpguvnTég mov
epydlovtar pe ta ovotiuota Miktng [paypatikdmrag, To £xovv TpoTeivel ¢ ADGELS
oe MoAAG media. Ot Bepatikéc meployég mov €yovv. ovinandet mepriapfavovv amod
yoyoyoyio péypt o oTpaTIOTIKY eKTaidgvon. ['a ToAA0VS amd ToVg TOUEIS aVTOVG,
omwg o wrpkds topéag (Rosen, Laub 1996), éyovv mpotabei emiong ko To
napadooctakd cvotiuote Ewovikng [paypatikdémrag. -~Avtod 1o, kKepdiowo B ddoet
EUQOOT O UEPIKEG OmMO TS TPOTEWOUEVES “EQOPUOYES Yoo cvotnuate MiKTig
[MpaypotikéTtoc. Meyddn ovAdoyn- oamd ongoing . projects mive oty Mkt
[MpoypotikdTTO 68 OAOVG TOVG TOUEIG TOV TEPLYPAPOVTAL TOPUKAT® UTOPEL KAVELS

va Bpet otig devbivoelg http://vrlab.epfl.ch/ kot http://www.augmented-reality.org/,

o1 omoieg epevvnOnNKav 6e PABOG YL TNV GLYYPAPT TOV EYYPAPOL AVTOV.

2.1 lazpikog Touéag

Emeidn n 1exvoroyia ametkovions ivol 1000 d1dyvtn o€ OA0 TOV 1TPIKO TOUEN, OEV
EKTANCGEL TO YEYOVOS OTL 0 TOpEng ovTOG avTHeTOmleTor ©G €vag amd Tovg
ONUOVTIKOTEPOVS Yot Ta. cvotnpoto Miktig [paypatikdtrog. Ot mepiocdtepeg amod
TG WTPIKES EQUPHOYES £YOVV VO KAVOLV LE YEPOVPYIKEG emepnPaoelc kaBodnyodpeveg
amo ewova. [poeyyeprrikég peéteg anekoviong, onwg ot e€etdoeig CT 1 MRI, and
TOV 000gvi] TOPEYOVY OTO YEWPOVPYO TNV OmMOPOITNTN GTOYN TNG ECOTEPIKNG
avatopiog. Amd avtég TIG €KOVEG TpoypappatiCeTon 1 ¥Epovpyikn emépuPaon.
Amewcovion ¢ mopeing PEcw NG avatopiog otnv ennpeacbeica meployn Omov,

Topadelyatog xapv, €vag OyKoc mpémel vo agalpedel yivetor mpdTo pe TV



onuovpyio €vdg TPIGOAGTATOL TPOTOHNOV OO TIG TOAAATAGGIEG OMOYELS TOV
CLYKEVTPOON KOV GTNV TPOEYXEPITIKY] LEAETN. AVTO GUYVE YiveTal S10VONTIKA oV Kot
LEPIKA GLGTNUATO SNUOVPYOVV TPIGOAGTATES OMEIKOVIGELS TOV OYKOV OO TN HEAETN
mg ewovag. H Mt Ipoypotwkomra pmopel va epoppoctel €161 O0TE 1
YEPOLPYIKN opada pmopel va det ta otoryeio tov efetdoewv CT 1 MRI-mov
KOTOY®POVVTIOL GMOOTO OTOV 0CHEVI] GTO YEWPOLPYIKO TPaméll evd -1 SdKaGio
npoywpel. To va etvan g Béom o choTHA Vo Kataympel pe akpifeln tétoteg eikdveg
Ba evioyvoEL TV AmOA00T TNG YEPOVPYIKNG OpLddaG Kot Bo eEakeiyel TNV avayKn Yo
TO EMMOVO KOU OLOKIVITO GTEPEOCTATIKA TAMIGIOL TTOV YPHCILOTOOVVTOL TPOS TO

POV Yo TNV KOTOYOPT 0.

[ToAAG axkdun papers yio TV GUYKEKPYEVT Papuoyn Bpédnkav addd dev avaidovTol
TEPALTEP® GTO TTOPOHV EyYpao eneld] Eepevyouv and o dpaTov BEpatog (Lorensen,
Cline 1993, Grimson, Lozano-Perez 1994, Betting, Feldmar 1995, Grimson, Ettinger
1995, Mellor 1995, Uenohara, Kanade 1995).

M 6AAN g@appoyn v v Mkt Tpaypotikdétnte otov watpikd topéa givar otnv
answkovion vrepnyov (State, Chen 1994). Xpnowonowwvtag po S16@avr GUOKELT
ATEKOVIONG O TEYVIKOG VIEPNYOV LITOPEL V- OEL 10l OYKOUETPIKN EIKOVO TOV EUPPLOV
TOV EMOTPAOVETOL GTNV KOG TG £ykLOV: H ewdva eppavifetor oav Nrav péoa g
KOWiog Kot dfvetor cwotd kabdC- 0 ¥pNoNg Kiveital O @aivetol kol otnv

TOPOKAT® EIKOVOL:



[ToAAG axopa ongoing projects 6tov TopE-anTOV VITApYovY 6Ttmg Ty 10 EVA Project
(http://www.mindtel.com/projects/sa/projects/eva/); 1o ARIS*ER (www.ariser.info/),
10 MEDARPA (http://www.medarpa.de/).Eniong ta: -MIAS (Minimally Invasive
Articular Surgery), DRAMA (Developments- in. Rehabilitation of the Arm - A

Multimedia Approach), JUST (Training Qf non professionals in Health Emergency
Situations by Virtual Reality), EPFL-UNIL PHOBIA (Virtual Reality in Psychiatry),
NCCR CO-ME (ComputerLAided and Image Guided Medical Intervention) ywa ta
omolo.  mEPIOCOTEPES - mANpoPopieg pmopovv  va  PpeBodv oty dievbuvon

http://vrlab.epfl.ch/Projects/projects index.html.

2.2 Yoyaywyia

M oA popon Muktrg [paypotikdttog oty yoyoywyio eival o Agttovpyio. £0m
Kot apketd -kopd. Omote mapaxoiovBovpe v TPOPAeyn TOL  Kopoy O
ONUOGL0YPAPOG TTOPOVGIALETOL VO OTEKETOL UTPOGTH OO TOVG UETOPAALOUEVOVG
KOLPIKOVG YOPTEG. LTO GTOVVTIO O dNUOGLOYPAPOS CTEKETOL TPOYLOTIKO UTPOGTE oo

po umAe M mpdotvn 0Bovn. Avti mn TPOyUOTIK] €oOve, gumAovTiletol omd



ONUIOVPYNUEVOVS amd TOV MAEKTPOVIKO VLTOAOYIGTH YAPTES YPNOUOTOIDVIOS Lo

TEYVIKY OTOKOAAOVLEVT] XPOUOTIKY SIOUOPOOOT).

Eivon emiong ovvatd va dnpovpyndel éva eikovikd tepifdAlov otohvTio £T61 OOTE Ol
YPNOTEG UTOPOLV Vo ep@ovioviol Tomofetnpévol o€ €va GTOOVTIO WE TOPOUYOHEV
amod LVTOAOYIOTH SKOGUNOT. YTdpyovv TOAAG Topadelypata ypHons s TEXVIKNG
avtg(Schmidt 1996) aAld T0 Mo yvwotd Gto gupb Kowd givar To-matyvior EyeToy
mov KukKAO@opel Yo v kovoOlo Playstation 2 to omoio ypnoiomotel (e ok
KOEPO Y10 KOTOYPAWEL TNV TPOYLOTIKT] LOPPT TOV YPNOTAOV Kot TIG KIVI|GELS TOVC.
2V ovvéyelo TomobeTel TOVG YPNOTEG GE SPOPETIKE EKOVIKA TTEPIBAALOVTO TOV
TOKIAOLV Ao £€val EIKOVIKO GTOVVTIO Y10 VO TOHEOVV. €vaL EIKOVIKO TAETOy VIOl péypt
T1G O6xBeg evOG TOTAUOD Y10 WAPELD KO TNV AKPN €VOG YKPEUOD TOV. TPOSTAHOHV VoL

OATOPVYOVV OVTIKEILEVO TTOV TEPTOLV.

2100 €OIKA €PE OTOV KWNUOTOYPAPO. YPNOOTOOUVTAL YNOK HECH Yo Vo
dnpovpynBovv avtandrteg oto Ot (Pyros, Goren 1995). T'a v axpifeia dpwmg, e
™mv TpéYovoa teyvoroyia avtd oev. Bewpeitar Mkt Tlpaypotikdmto enedn dev
yiveton o€ mpaypatikd ypovo. Ta. meprocotepa £W0kd ¢ onpovpyovvtar offline,
frame mpog frame pe pepikn) aAnieniopacn Tov NOOTOIOV Kot XPNon CLGTHUATOV
Topay®YNg TPoddotatmy. ypagik®mv. [lapdlo avtd, kdmoleg omd TG epyaocieg
TPOYWPOVV G TNV-OVAAVGT, TV TAGV®V Opaons Yo Vo KafopioTovV Ol TOPAUETPOL
Yo TS Képepeg(dmws ywvies, 0mooTAGELS KAT) MGTE VO XPNOUOToINHovV GOoTA Kot
va. 001 yNooLvV. GTHY. 0pO1| Kot TIGTEVT TOPUYWYN TOV EIKOVIKMOV OVTIKEWEVEOV TOV

oLYYOVELOVTOL oTNV-EKOVa (Zorpette 1994).

2TV GLVEYEWL VoL KOO TOPAdELY L0 IOV OTIG LEPEG oG Exel dradedopévn ypnon. O
niextpovikdg mivaxag dwpnpuicewv Princeton(Princeton Electronic Billboard) givon
éva ovotuo Miktng Ipaypotikdmrog mov emTpénel 610 EKACTOTE KAVAAL TOV
petadioel Loviava Evav aydva vo TopeUPIrel SI0ENUICELS G GUYKEKPIUEVOVS TOUEIS
™mg €wovog ¢ petddoorng (National Association of Broadcasters 1994).
[Mopadeiypatog yapv, HeTadidOVIOG £vaV TOOOGPAPIKO OYDVO OVTO TO GUCTNUO
etvan o€ B€om vo TomoBeThoEL oL SIPNIGT) OTNV EIKOVA £T61 MOTE eUPavileTon 6ToV
e€mTePKO TO1Y0 TOV GTOGIOL N AKOUA — OTMG GLYVOTEPA EUPAVILETOL GTNV YDOPO. LLOG-

KOl GTO YOPTAPL TOL YNTESOVL.



O nmiextpovikdg mivakag dpnuicemv arotel v evBLYPAUIOT GTO YNTESO UE TN
My EIKOVOV OO TIG YOPUKTNPIOTIKES YOVIEG TOL PIVTEOGKOTOVV 01 KAUEPES KoL TIC
pvOuicelg Covp mpokewévov va  onuovpynBel évag  xdptmg TOL - YNTESOL
ocoumepopfavopéveov  tov  Bécewv ot Aypelg 6mov ot dwpnuicels Oa
nopepPAnBovv. Me ) ypnoyomoinon Twv TPo-SEVKPIVIGUEVOV CNUEIOV 0VaQOPag
ot0 ynmedo, To ovomuo kabopiler oavtOpATE TN YOViL NG KOUEPAS OV
YPNOWOTOLEITOL KoL 1 ovapopd oToV  TPOokaBopPIGUEVO™ YEPTN “TOV - YNTEOOV

nopeUPArAEL TN S0 o 6T 6®GTH B€0T, L TNV KOTAAANAT YoVio KAT.

2.3 2rpantiowtiky Exnaiocvon

210, TOAEUIKA OEPOCKAPN €M Kol OPKETO- Kopd- YPNOILOTO0VV OTEIKOVION TOV
TOPOLGLALEL TIG TANPOPOPIEG GTOV TAOTO GTO YLOAL TOV TAOTNPIOL 1 TOL KPAVOLS
TTONG TovG. AvTO glvarl pua popen  amewovions Mg Ilpaypatikdétrog. To
SIMNET, éva «oatavepnuévo ocOGTNUO “TPOGOUOIMONG TOAEUKAOV  TOLXVIOIDV,
ypnowonotel eniong v 1exvoroyic Miktng Ipaypatioémtoag. E&omiilovtog To
OTPATIOTIKO TPOCHOTIKO [E TOTOOETUEVEG 6TO KPAvog cuoKevés amekdviong(helmet
mounted visor displays) 1 éva-€101K6. choTa oV peTpdet anootdoelg (Urban 1995)
01 PACTNPLOTNTES AAAWDV LOVASI®V TOV GLUUETEYOVV GTNV ACKNGN UTOPOLV va, ival
ewovikéc. [ mopdderypo, o €EomAMOUEVOC e TOL GLOTHUOTO OVTE CGTPATIDTNG
KOLITAVTOG 0ToVv-0pitovto. pmopel va det Eva eAkOTTeEPO Vo EEMPoPArel amd Ta dEvTpa
(Metzger 1993). Avtd 10 €MKOTTEPO BO LTOPOVGE VO 0OMYEITOL BTNV TPOGOUOIMOT)

a6 €vav GAAO GUUUETEYOVTOL.

Ye mpaypotikéG ovvOnkeg, M amewovion  Katd avtd Ttov TPOTOo TAVE Omd TNV
TPOYUATIK] OKNVI TG Hayng 0o pmopovoe va mopéyel mePiocOTEPEG TANPOPOPIES
OT®G GYOMAGUOC(EYOpIKN 1| GIAIKY HOVAOQ KAT) 1] «VTOYPOLLULCT Y10 VO TOVIGEL TIG
KPOUUEVES EXOPIKEG LOVAOES KA.
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2.4 Epapuoouévy Myyovikn

Ac vmoBéocovpe 4Tl pio opddo oyedoT®V epYAlETOL 6TO TPATLTO OG- GVVOETNG
OLOKELNG Y10 TOVG TEAATES TOVG. Ot GYESOTEG Kal 01 TEAATEG BEAOVY VL KAVOLV pia
Kown ovobedpnon oyediov akOpo Kt av gival QUOIKE YOPIGUEVOL-0E: Elvar Alyeg o1
(QOPEG OV TO UEYOAVTEPO £PY0. OMOVONTOTE GTOV KOGUO OVOTIOEVTOL GE OUAOES
oyxedlaotdv mov Ppickoviol ce dpopetikn Mmelpo. Edv. meldtec kot oyedl0oTéS
elyov po aibovoa duokéyewv mov Moy eEoMACUEVN HE JI0G HOPPNS OTEIKOVIONG
Mg Tlpaypatikdtmrag oavtd Ba Ntav gokoro. To. PLGIKO TPMOTOTLTO . TOV Ol
oxed100TEG €XOVV KOTOOKEVAGEL Kot tomobetnoel oty aiBovoa tovg €xel yivel
TOPOAANAD KOl EIKOVIKO (OTE VO TPOPRAAAETAL 0TV @ifovca. JoKEYEDY TOV
neAaTdV Tpodidotato. Ot meAdteg UmopolV. Vo TEPTATHGOVV YOP® omd TNV
TproddoTaty omekovion e€etdloviog Tig O10QopeTIKES TTVYEg Tov épyov. [Ma va
Kataféoel 0 TEAATNG TIC amOYELS TOV UToPEl Vel -OEiEEL 6TO TPOTOTLTO T KLPLOTEPO
TUAHOTO, UEPT KA Kol ovTd B0 OmEKOVIGTOVV. . GTO TPAYUOTIKO TPOTLTO WE TNV
ameEWOVIoN Tov  cvothuatog - Miktg Tlpaypotikdémtog mov ot oxedoTéG

YPNOLOTOOVV.

‘Eva axdpo peyordtepo- Prpo icog o va-mo apyikd otddo tov cyediov, TPoTov
aKOUO. VO XTIOTEL €V TPWTOTLTO, . VO -ameikoviletor Kot oTig 6vo aifovoeg i
TopayOUev)  amd TOV -VTOAOYIGTH. - €KOVO TOL TPEYOVTOg oyediov, 1 omoia
onuovpyeiton amd ta apyeic CAD mov to meprypdopovv. Avtd Oa emétpeme  pia
TPOYUATIKOV- ¥pOVOL. GAANAETIOpOON LE TO GTOLYElD TOV GYediov €161 Mote Kobepio
TAELPE VO UTOPEL VOl KAVEL TIG TPOCAPUOYES Kot TIG aAlayEG mov B€NEL, o1 omoieg

angwovifovtatl apéows kot otig dvo aibovoeg (Ahlers, Kramer 1995).
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2.5 Pounotiky kot Tyiepoumnotiki

XV TEPOYN NG POUTOTIKNAG KOl TNG TNAEPOUTOTIKNAG Mo OMEWOVIOT - MIKTNG
[Mpaypotikdtog pmopel va fonbnoet to ypnotn tov cvotiuatog (Kim; Schenker
1993, Milgram, Zhai 1993). 'Evag y€p1otig TNAEPOUTOT XPNOOTOIEL 10l OTTIKY
EIKOVO TOV OTTOUOKPLGUEVOD YMPOL gpyaciog Y vo kaboonynoet 1o, poundt. Ot
ONUEWDGELS OTNV TPAYUOTIKY KOV Bo TOV YPCUYLES KOO KOL OV-1) “TPOYLLOTIKN
oKNVA TV UTPoctd 6to Yeptoty]. Ewdwd opmg oty mepintman tov ¥eptopov and
AmOGTACT LVIAPYEL £vo TPOooTIBEUEVO TOOVO OPEAOG. AedoUEVOU OTL GLYVE 1 oy
NG OTOUOKPVGUEVNG OKNVAG €ivOl LOVOGKOTIKY), 1 KIEN TG TPOyUATIKOTNTAG LE TOL
o010 TOV SOUMV TOV KOTUCKELOV OV ~EUPavilovial otnv “ewdéva pmopel va

JLEVKOAVVEL TNV KATAVONGT TNG HOKPVIG TPIGOIGTATIG YEDUETPLOC.

Edv o yepiomg mpoomabel vo KIVAGEL TO POUTOT-aApYIKE 1 Kivinon avth 6o propovce
Vo Yivel amd éva EIKOVIKO POUTOT OV OEKOVILETON MG WIEN TPAYLOTIKOTNTOG OTNV
Tpaypatikn oknvr. O xep1otig Umopel vo amopacicel vo cuveyicel pe v kivion

AoV JEL TO AMOTEAEGHOTO TTOV EIYE LLE TO EIKOVIKO POUTOT.

2.6 Karaokevaatikos Touéag

"Eva nom -project otov:topéa avtdév and to Columbia University eivan éva cuotnua
Mt Hpaypotikdtntog mov Kabodnyel tov ypfotn GtV GOOTH GLUVOPUOAOYNOT|
evOg OIKTLOUOTOG —UEPOG CLVNOMG TV OKEAET®MV dPdpwv peydAoy peyéBoug
ktiopdtov. H opn katackevn avtdv €xel peydAn onuacio oty Plocyotro tov
KTIOUAT®V, a@oh autd &ivol Tov GLYKPATOUV To Poptio. oTo. omoin ektTifevtal Ta
Ktiopato, eved Tovtdypova gival emppenn o Aabn. Avtd copPaiver yioti ot dokoi Tov
¥pNoyomovvtal eivar GuVHOOS TapPOUOI®V LEYEDMV Kal ThYOVG EVM 1 OVTOYN TOVG

nowkilel av&avovtag Tig ThavoTTESG Yoo avOp®dTIVO AGB0C, TPAYLA TOV EVOEOUEVDS
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B ciye kataoTpo@ikéc ovvémeleg oto péAlov. H  ovykekpyévn — mpdtaom
YPNOWOTOLEL EIKOVIKEG dOKOVG Yo Vo d€iEel 6TO ¥pNoTN TV 0OGTH Tovg BEon otV
KOTOGKELT, VO TopdAAnio tov KaBodnyel Pina mpog Prpo oKovsTIKA Kot omottet
™V 6apwon TV barcodes Twv dokdV Yo va emaAnbevcel Ty 0pH Tovg ToM0OETHON.
[IeprocoTEpEg AemTOpEPELES Y 10 GUYKEKPLLEVO project:

http://www .cs.columbia.edu/graphics/projects/arc/arc.html

Ov epevvntég ¢ Boeing oavomtdocovv [ CLGKELN OREKOVIONG. MIKTNG
[MpoypotikdTTOS Y100 VO OVTIIKOTOGTHOOVV TO UEYAAO ~TACIGLOL £PYOCiog . TOV
YPNOYWOTOWVVTAL YO THV TOPAY®OYN] TOV KOAMIIDGEDV - YI0. TO. OEPOCKAPT TOLG
(Caudell 1994 Sims 1994). Xpnoyomoidvtag oVt TO TEPAHOTIKO GVOTNUA, Ol
teyvikol kafBodnyovvtor amd v amewovion Miwkmig Ilpaypatikdémmrog mov
napovctalel TN dpopordynon TV KoA®dimv.- Ilepiocdtepeg  Aemtouépeieg

http://www.boeing.com/defense-space/aerospace/training/instruct/augmented.htm
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2.7 Xovrypnyon kou Emickxeon

Otov 0 teyviKOG GLVTNPNONG TPENEL VO SOVAEYEL GE £va VEO N Gyv®OTO Yo AVTOV
Koppatt e€omAiopon avti va avoitetl didpopa eyyepidio emiokevng Ba propovce va
ypnowomomoetl éva cvotnua Mikmgc Ipaypotikdémtog. Xe otV ™y emidoei&n 1
€IKOVA TOV €E0TMGLOV Bl BEATIOVOTOV LLE EIKOVIKOVG GYOAACLODE KOl TANPOPOPIES
oxetikd pe v emokevn. Ilapadelypatog yapwv, n Béon TV GLVOEGHMOV KOl TOV
VAKOU oVvdeaNg oL TpEmet va apatpedet Ba tovifoTtov. Katomym ecwtepikn dmoym
™G punyovng Bo €3ve EUEOACTN GTOLG TIVOKEG OV TPEMEL VO oWTIKOTaoTAO0OV KAT

(Feiner, MacIntyre 1993, Uenohara, Kanade 1995).

Axoun éva mapdderypa ypnong Mikme Ipaypoatikdtrag yio T cuvtipnon givat 1o
KARMA(Knowledge-based Augmented Reality for Maintenance Assistance) amd pio
épevva mov ékave 1o Columbia University. Tlepiocdtepeg ATTOUEPEIEG VTTAPYOVY GTO

Awdiktvo oty celda http://wwwl.cs.columbia.edu/graphics/projects/karma/.

O apepkovikdg oTpatodg €xel avonTUEEL €voL AGVPLOTO YIAEKO OV POPLETAL Amd TO
TPOCMOTIKO TO 0MO10, €ivarl cUVIEUEVO Ue o dtdeavn cvokeun oanekdvions (Urban
1995). H acvpuatn ovvoeon EMITPEMEL OTO GTPATIOTY Yo v €xEl TPOGPaon ota
EYYEWPIOINL EMOKEVNG KOt TIS-EIKOVEG TOL €£0MMGOV. Ot peAdovTikég ekddoels Oa
KOTOY®OPOVY TIG EOVES. OVTEG OTI) TPAYUOTIKY) GKNV Kot Bo mop€yovv animation pe

TG J1OOIKOGIEG TOV TTPEMEL VAL EKTEAEGHOVV.

2.8 Karavaiwtikos Touéag

Ta cvoTHOTO EKOVIKNG TTPAYLATIKOTNTOS XPTCLLOTOIOVVTOL )01 GTOV KOTOVOAMTIKO
TOpEN. XPNOILOTOLDVTOG (0MG TEPIGGOTEPO CLUGTIHLATO dNUOVPYING YPUPIKOV TP
EIKOVIKT] TPOYHOTIKOTNTO, OTAV TNYOIVEL KOTO0G € €V, KATAGTNUO HUE OKOTMO val

EYKATOOTNOEL VO aKOUN OPOPO GTO GTITL TOV, TOL TOPOVGIALETAL L0 TPIGOIACTOTN
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ewova pe T0 TOG Ba etvar 10 omitt peTd TV mEpATmon Tov £pyov. Eivar koatavonto
OTL éva pEAAOVTIKO cvotnpa Oa enétpene oTov TEAATN va. pEpeL éva Bivieo pe TAdva
TOV oMoV G0g amd OPOPES YOVIEG KOl O TPOYHOTIKO — YpOVO LE IKTY
TPOYUATIKOTNTO B0 TOV EMETPENE VOL OEL TO GTITL TOV WE TOV VEO OPOPO GTHY TEAIKY|
tov popen. 'H éva Prpo mopokdtew to ocvomuo Mwktg Ipaypotodtnros va
avTiKa016TovoE TO TOAG EMTAQ LE EIKOVIKE Kovovplo otnv kouliva 6€ TpayloTikd
YPOVO YPNOUOTOIOVTOS ovTioTolyo To Pivteo amd v Kovlive Tov TEAGTN GTNV

HopO1 oL £ivol TOPOL.

Ot epapuoyéc mov Bo weerovoav T Propnyovie pOdAS Kot KOAADVIIKGOY UE TNV
¥pNon evog cvotnuatog Miktig Ilpaypatikdétrag ivor eniong e0KoAd OVTIANTTEC.
Edv 10 xatdommuo podymv dev €xel éva GLYKEKPIUEVO -QOPEUD. 6TO LUEYEBOS TOV
neAATT, KAmO10 dALO KaTAAANAOL peyéBoug opepa Ba pmopovoe va ypnoomon el
Yo vo. BeEATidcEL TV €KOVA TOV pE To POpeERa mov eméheEe. Aedopuévon OTL Kotdel
otov Tpimievpo kaBpéptn B PAETEL TV €1KOVA TOV VEOL POPELATOG GTO GO0 TOV
AM\ayég 0TO UNKOG, TNV HOPON TOV. OU®V -1 6Aleg Aemtouépeleg tov oyediov Ba

LITOPOVGAV VO AVTILETOTICOOVV EVATIOV TOV TPV THV. TEPOLYYEATDL.

Otov mmyaivel KATO0G  0€ UEPIKA ~KOTAGTHUATO OUOPPLAS LYNANG TEXVOAOYIOG
onuepa pmopel vo Ot M. Eva véo kKovpepa Ba Tov taiplale o€ po «PBEATIOUEV
ewova tov. Me éva tponyjévo ocvotnua Mikmg [paypaticomtog Oa tav oe Béom
va O€L TOV €0VTO TOV 0 SIUPOPETIKES amdyelS Kabmg Kveitat. Eqv n duvapukn tov
LOAM®DV GUUTEPIAGLBAVETOL GTNV TEPTYPOUPY] TOV EIKOVIKOV avTIKEWWEVOL O EPAeme

emiong TV KIvon T@V-HOAAMY. TOV Katd TNV Kivior Tov KEPAALOD TOV.
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3. Heprypa@r) evog Xvotiuatog Mkt llpaypotikétnrog

Avto 10 KEPAAMO Ba TEPIYPAYEL TOL GVGTATIKG TOV ATOTELOVV €va, YOPOKTNPIOTIKO
ovotnuo Mwktrg Ipaypatikomrag. [Hopd to dtopopetikd medion mov. PmopoHv. va
EPOPUOCTOVV  TOL OOl  OVOQEPOLE  TOPATOV®, TO  cvoThiuoate - -MiKeg
[TpoaypotikdTTOg AmoTEAOVVTOL Ad KO pikpd eCoptipate. X’ ovtd To KEPAoo
Ba avadeybei emiong mog n Mty [paypoatikdémra givar oty ovcion €va medio
épevvag Omov TOAAEG TeXVoAoyieg cvvdvdlovion pali og- éva eviaio- cvotnua. Ot
TOUEIG TNG UNYOVIKNAG OPACTG, TOV YPAPIKAOV KOl TOV OETAPOV. GLUPAALOVY gvepyd

otV Tpoodo TV cvotnudtev Miktig [paypatikomrog:

3.1 'Eva Tomiko Xvotnua Mixktys Hpayuatikotytog

‘Eval Tumikd 60OTNHOL EIKOVIKNG TPAYUOTIKOTNTOG EMOIMKEL Vo «Pubicey evielmg To
xpNoTN 6€ €va TePPAALOV oV €xEl mapoyBel amd NAEKTPOVIKO VTOAOYIGTH. AVTd TO
nepPaiiov datnpeital amd to cHoTpo o €va TAAICIO0 avaEopds, TO 0moio
KOTOYWOPEITOL PE TO GVGTINO YPOPIKDV TOV VIOAOYIGTY, ONUOVPYAVTAS TNV 0mdd00M
TOV €KoviKoD  KOopov. [ vo' etvor  amotelecpatikn oavt m Podwon, 7o
CEYOKEVTPIKOY TAGIOI0-  avOOpag datnpeitol omd To GOUO TOV YPNOTN EVA O
eYKEPAAOS KOTOY®PEL €V TAOIGLO avVOPOPES LLE TOV EIKOVIKO KOOUO. AVTO omottel ot
KIVAGEIS. M 01 aAdoyég mov yivovtolr amd To YPNoTH Vo, 00NYyoLV GE KOTAAANAES
aAkOyEG OTOV QVTIANTTO EKOVIKO KOGHO. Emedn o ypnomg PAémer évav ekovikd
KOGLO O€V VILAPYEL KA PLGIKT] GUVIEST] LETAED QVTMV TV 600 TAUGI®V 0vVOPOPag

Kot po ovvoeon mpénet va, dnpovpynel (Azuma 1993).

‘Eva ovommuo Mwtng Tlpoaypatikdtrag Bo pmopodoe vo Bewpnbei to amodAvTo
immersive ovomuo. O ypnomg dev umopel vo Pvbotel mepiocdtepo  oTOV
TPOyUaTIKO KOopo. O o10)0¢ eival va Kotaympnbel topa To €KOVIKO TANIGLO

avaPopds e autd mov o ypnotng PAémel. Onwg avaeépetar oty mapdypopo 1.1,
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vt M Katoyopnon eivar mo kpiown og éva cvommuo Mg [paypoatuotrog
emeN elpaote Mo gvaictntol ota ontikd AGON gvBvypauong(misalignments) o'
OTL OTO. OTTIKOV-KIVOIoONTIKOD TOMOL AGON Tov mapovoidloviol 6e €va TLTIKO
ovotnpa Ewovikng [paypatikomrag. To mapakdto oynue mopovctdletl to. dideopa

mAaicle  avoeopds mov mpémer va ovoyetilovior oe €va ovotnuo MiKtng

[paypoatikodTnras.
Camara Position
Soana Caaedinaten
Coordinatss
Soana balng
viewrad
World
Coordinatas Align Graphics
Camara to
Rasal Camara
Virtual Objsct Graphios
Coordinates BT
r
Graphing
Rendsring

H oxnvn(scene) Aapavetol amd o GLGKELT KATAYPOPNS EIKOVAS, 1| OO0 GE QLTHV
V. TepinTmon amewoviletor o¢ Prvteokduepa. H kdpepa ovolaotikd mpoBaiet v
TPOOTTIKT TOV TPIOOIACTOTOV KOGHOV ENAVM € o d1edidotarn ekova. Ot gyyevig
(eotiokd pnKog Ko SwoTpéPrmorn @akmdv) kot ewyevng (n 0éon ko mwoHla)
TopAETPOL TG cLokeLnG kabopilovv axkpiPdg Tt TpoPaiietal 6To TAGVO TG EIKOVOS

mge.

H mapoaymyn g ewovikng oknvng avtiotoyo yivetor e €va Tumkd cOGTNUO

onuovpyiag ypaeikadv. To gwovikd avtikeipeva SpopedvovIol o &va TAaiclo
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avagopds ovtikelwévoy. To chotua ypaik®v amoitel TANpoeopieg yw v
ATEKOVIOT TNG TPOAYUOTIKNG OKNVIG £T01 MGTE VO UTOPEL vl amodDoEL GOOTH QVTA
To aviikeipeva. Me Bdon avtég Tic TANPoQopieg EAEYYXETOL 1| EIKOVIKT KAPEPA TTOV
YPNOOTOLEITOL YIOL VO OTTIKOTOW|GEL TO EKOVIKA OvTIKEiLEVO. AvTI) 1 €KOVA
CLYY®VEVETAL ETELTOL [LE TNV EIKOVO TNG TPOYUATIKNG GKNVIG Y10 VO O104LOPPDOGEL TNV

ewova Mg paypatikdmroc.

H o0Mnyn tov Bivieo kot n amddoon TV YPOPIKOV OTMG avapEPONKE  avmTEP®
etvar oyetikd omiég Swdwaocies. Ot gpevvnTikég dpaoTnproTTeS oty Mkt
[TpoypotikdTNTO GUYKEVTPMOVOVTOL YOP® amd dVO TTLYEC TOV-TPpofAnatos. Mia giva
otL mpémel va avoartuybodv ot péBodot yuoo va KaTeywpGovy- Ta. dVO - EEYMPITTA
OUVOAN EIKOVMV KoL VO TI KPOTHOOVV KATOXOPNUEVES GE TpayLatikd ypovo. Kamowa
véec UEAETEC OE OVTNV TNV TEPOYN EYOLV' OPYICEL- VO YPNOUYOTOOVV TEXVIKEG
punyovikng opaone. H degbtepn katevBuvon. g €pevuvag eival oTig TEYVOAOYiES
ATMEWKOVIONG YlOL TN OLYYDOVELGN TOV OV0- EKOVOV. XV Tapdypopo 3.3 Oa
ocv{nmbovv ev cuvtopio ot TTVYXEG NG -EPEVVAG OTIC- TEYVOLOYieg amekdvions. Ot
wapaypaeot 3.4 kot 3.5 avapEPovTal 6TIS TPEXOVOES TPOCEYYIGELS GTNV KaToMDPNOoN

TOV SIPOP®V TAUGIWV OVAPOPES GTO GVOTNLLOL.

3.2 Illpofinuara Arnoooons ora Lvotijuota Mixktig Ilpaypatikotyrog

Yto. ovotyuate -Miktig Tlpaypoatikomrog omotteitor 1 eKTEAECN GE TPOAYUOTIKO
YPOVO. €161 BOTE-EVvag ¥pNoTNG va givor oe BEom va Tpryvpvdel eredbepa péca ot
oKnvy Kot vao BAETEL cuveEXDS Ul GOOTH MEN TOL TPOYUATIKOV KOGHOL HE TNV
KOTAAAAN 6PN T®V EIKOVIKOV OVTIKEWEVOV. AVTO onuaivel 0Tt vrdpyovv 600

Kprpla amdd0oNGg 6TO GVGTNA TO, OTToto Etvat Ta €ENG:

e Toyomta avampocappoyng g ewovog(Update rate for generating the
augmenting image),
* Axpifela Katay®dpNoNg TS TPAYUATIKNG Kot EIKOVIKNG ewkovag(Accuracy of

the registration of the real and virtual image)
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Ontikd, 0 TEPOPIGUOG TOV TPAYUATIKOD ¥POVOL PAVEPMVETOL GTO YPNOTN LE TO VO
BAémer pio ewcdva 6TV OOl TOL EIKOVIKA UéEPT divovTol ympic omoladmoTe 0paTd
dipato. T'or vo eLEOVIGTOOV Y®PIS OTOONTOTE GAUATO, L0 EUTEPIKT- LEBOSOC
VILOYOPEVEL OTL TO GUOTNUO YPOUPIK®OV TPEMEL vaL gival oe BEom v ovoavEDGEL TNV
EIKOVIKT KMV TOLVAGYIoTOV 10 @opég avd SeVTEPOAENTO. ZOUPOVO LE TIG KOVOTITES

TOV TPEYOVIMV GUGTIUATOV YPUPIKOV 0VTO vl GYETIKE amAo.

‘Eva frpo mopakdtm, ov BELOVE To EIKOVIKG OVTIKEIHEVO VO p@ovilovTol g Eva
PEOMOTIKO HEPOG TNG OKNVNG, OMOLTEITOL (PMTOPEAMGTIKY ~0nddoon ypaueikdv. Ot
JUVATOTNTES TOV UECMV TPEYOVIMOV YPOPIKMY GLUGTHUATOV GIUEPO OEV. ITTOPOVV Vi
amod®covy fully lit, shaded kou ray-traced ewodveg amd moAdmhokeg oknvés. H
TeYvoroyio 6Ta cvothiuata ovtd BEPara, avEaveror paydaic kKot 1O KVKAOPOPOHV
oTNV ayopd aKOUN Kol ENEEEPYACTEG TOL avalapfdvouy Ty Eeymplot eneepyacia

TOV VOU®OV TNG PLGIKNG TOV VITAKOVVE TO EIKOVIKE. BVTIKEILEVO OGTE VO Eivat 0G0 TO

duvatdv o peaMotikn 1 anddoon tovg(w.x. PhysX www.ageia.com). [ToAd cuvtopa
OnAodn OAeC OWTEG Ol OMOUTHGELS YI0L - YPOQIKG. omd To ocvothuote MiKTig
TPOyUATIKOTNTAG O gival EVIOC TV SVVATOTHT®V. TOL VAIKOV €VOG GYETIKA QTIVOD

VTOAOYIGTIKOY GLUGTNLOTOG:

Evtuydg opwg, mpog To- mapdv, VIAPYOVV TOAAEG €QOUPUOYEG Yo TNV ovénuévn
TPOYUATIKOTNTO, 6TV 0Toi0l TO €IKOVIKO PEPOG gite Oev givar TOAD cvvOeTo gite dev

amortel VYNAG EMITEOD POTOPEAMGHOV.

Ot amotvyieg oto devTEPO “KPITNpro amddoons £xovv dvo mBavég artieg. Mo eivon
ABO¢ KaToydPMNOoN TG TPUYUOTIKNG KOl EIKOVIKNG OKNVIAG AdY® Ttov Bopvfov o10
ocvotnuo. H- g&myevine mopaueTpog e KAUEPOS, OO avapépOnke mapomdvm, o
oxéoN [E TNV MPOYUOTIKY oknvh mpémel vo eieyyBel. Omorooonmote B6pvPog o€
auTV TV p€tpnomn dvvaton vo ektebel ¢ AGBoc otV KaTOYDOPNON TNG EIKOVIKNG
EIKOVAG LE TNV EIKOVA TNG TPOYUATIKNG okNVNG. Ot SIOKVUAVOELS TOV TYMV EVM TO
cvotnpa givor og Agtrtovpyio Bo TPOKOAEGOLV €val «TPEUOVAMOCUOY GTNV TEAIKN
ewova. Onmg oavaeépbnke TPonyovpévmg, 10 OMTIKO cLOTNUE pog eivar oA
evaicOnto ota ontikd AdBN mov o ATV TV TEPinTon Ba NTav 1 avTiAnyn 6Tt o

EIKOVIKO OVTIKEIPUEVO Ogv €ivol GTAGYO OTNV TPOYUOTIKH OKNVA 1 Tomobeteiton
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avakpipog. Apkel kKot poévo va @avtactobpe méco gvkoAia aviihappavopoacte Ot
etval pun moTeELTN oL EKOVA TOL TTpocTafel va TEPAGEL G eviaia, gvog Tpamellon Ty
7oV eUPaviCeTon He oVTO TO KTPEUOVAACHO AOY® KOKNG AYNG TOV TAAVOL Kot EVOG
EIKOVIKOV OVTIKEWHEVOL TAV® o©T0 Tpoaméll, to omoio eivor teleiwg axivnto 1
TOAOVTEDETOL KL aLTO eAdyloTo OAAG pe OpopeTikn ¢@don. To AdBo¢. otnv
Katayopnon okoun kot evog pixel pmopel va aviyvevBel vmd T1g KOTAAANAES

npobmobéaelc.

H debtepn autic Aabdv otnv katoydpnon eivar ypovikég KabBLOTEPNOELS . OTO
ocvotnuo. OnmMc ovaeEPETOL GTNV  TPOTYOVUEVH] TAPAYPAPO, EAGYIOTOS PLOUOC
avavémong 0.1 deuteporémtv amouTeiTon Yo OMOOEKTN -OE " TPOUYUATIKO YPOVO
amodoon. Eqv vrdpyovv Kabvotepnoelc 6tov vaoAoyopd ¢ BEong e KALEPOS M
™G CMOTNG €LOLYPAUMICNS TG EIKOVIKNG KAUEPOS TV YPAPIKAOV, TO EIKOVIKE
avtikeipeva tetvovv va KoBvoTtepolv GE -GYECT PE TIG KIWVNGEIS GTNV TPOYLOTIKN
oknvi. O oxedloGHOG TOV GLOTNUATOS TPEMEL VO - EAXYIGTOTOEL OGO TO SLVATOV TIC
KOOVOTEPNOELS Y10 VO GLYKPOTEL TN ‘GUVOALKY KOOLGTEPTON TOV GLGTHLOTOG LEGO

OTIG OTOLTIOELS TG OMOO00NG G TPy LLOTIKO. XPOVO.

3.3 Teyvoiroyicg Areikovions atnv - Mixtiy Ipayuatikotyto

O ocvVVOLOCUOG . TPOYHOTIKOV Kol EKOVIKOV EKOVOV ©€ o gviaio  eova
TOPOVCOLALOVY VEEC - TEYVIKEG TPOKANGEIS Y10 TOVG OYEOOOTEG TOV GLOTNUATOV
Mixtg [paypatikomtog. [log Oa yiver avt) n cuyydvevon tov dV0 EKOVOV gival
o Pooikn andeacn mov o oxedlotig mpénet va AdPel. v mopdypago 1.1
avapépope -t ovvéyee Ipaypoatikommroag-Ewwovikdomtog mov o Milgram
ypnowomotel yo va ta&tvopnoet ta cvotiuota Miktng [paypatikdétrag. H Extaon
g Metagopdg [Hapovsiog mov dpioe, apopd GLEGH TNV GLUGKELY] OTEWKOVIGNG TOV

YPNOOTOEITAL.
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Y10 éva akpo €yovpe Vv Poaciopévn oe 000vn mpoPoin g oknving Miktnig
[MpaypotikdmTog. Avtd avapépetar o¢ «mapdbvpo otov kocpo» («Window on the
World»Feiner, MacIntyre 1993) 1| «Fish Tank virtual reality» (Ware, Arthur 1993). O
YPNOTNG €xel EAdytotr aicOnon g fudiong oto mepiPdAiov mov dnuovpyeiton PEcm
™G OmEOVIONG OLTAG. AVTN M TEYVOAOYiD, OTO OYNUO TOPUKHAT®, €iver- 1

amAovotepN SbEécy.

Real [ ] View
World {optional in
‘ starac)
¥

Camara
PosHion Vidan of ry
Raal 8cana i Aug bere)
k X Widano
Graphtes | _______ A Video o
Systam Virtual Marging
Objacts

Mo va avénbel n aicOnon g mopovoiog otov kOcuo ¢ Miktig [paypotikdtnrog
amotovvtol  GAAeg teyvoAoyiec. amewovions. Ot GLUOKELEC OMEKOVIONG TOL
tonofetovvion 610  kepdi (Head-mounted displays - HMD) ypnoyomoodvron
EVPEMG GTO. CLGTHLLATO. EIKOVIKNG TPOyUaTiKOTTAS. O gpguvnTég MOV 0GYoA0VVTOL
pe v M Ilpaypoatikotnra - €xovv dokipdost 6vo tomovg HMD. O évog
ovopdletar. video- see-through ko o dAlog optical see-through. O yopaknpiouodg
«see-through» mpoépyetor amd v avdykn yio 1o ypfotn va givatl oe BEom va det v
EIKOVAL - TOV TTPOYUOTIKOD KOGHOV TOV €ivol UTPOGTA TOL OKOUO, KOl QOPOVTOS TO

HMD.

To tonmké HMD mov ypnowlomoteitor otV €KOVIKN TPAyROTIKOTNTA OiveEl GTO
YPNOTN TANPY ONTIKY] OMOUOV®ON amd 10 YOpw mepPdArov. Aegdopévov OTL 1
GUGKEVT] OMEIKOVIONG AMOUOVAOVEL OTTIKA, TO GUGTNUO TPEMEL VO PN CLULOTOU|CEL
KApepeg mOL €ival VOVYPOUUGUEVEG LE TNV EIKOVO Y10, VO KATAYPAWYOLV TNV Aoy
T0v  mpaypotikod Koouov. ‘Eva  Sdypappa  evdég  video see-through HMD

TOPOVGLALETAL OTO TMOPUKAT® oY UA. AVTO TOL UTOPEl €VKOAD VO OOMIGTOCEL
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KAmo1og elvan 4Tl gtvan 1 1010 apyitektovikn pe T Pacicpévn oe 000vn ameikovion

OV TEPLYPAPETAL TOPOUTAVED EKTOC OO TO OTL TOPA O YPNOTNG £XEL UEYOADTEPT

aicOnon Pvbiong oty oknvy.

Hemd

Graphics
Syatam

Hapd-mountad
Dinplay
Viden
Camara
= g
Vidao of B
l Raal Scana "'F“j.:l'_" |
Usor's !
View |
________ Viden T
Vietusl| Muiging - - -
Objects

Raal
Whoirld

To optical see-through HMD (Manhart, Malcolm 1993)-amofdAiier to xavdit mov

Bwvteookomel ™V TPAYHOTIKY OKNVA. AVT0UTOV, OT®MG QOIVETOL OTO OYNUQ

TOPOUKAT®, 1 CLYXDVEVLCT] TOV TPAYLUATIKOD KOGHOV KOl TOV EIKOVIKMOV OVTIKEIULEVOV

yiveTor omtikd Umpootd amd to ¥pNRoTN. -Avt 1 TeXvVoroyia glvarl mapoOUOlN UE TIG

ovokevég amewovions heads up display (HUD) mov epgaviCovior cvovinbmg ota

TIAOTIPLOL CTPATIOTIKAV. AEPOTAAV®Y KOl TPOGPATA GE PEPIKE akpPd avTokivnTa. Xe

QUTV TNV TEPIMTMOOT, M ONMTIKY CLYYOVELOT TOV OV0 EKOVOV YiveTol oTNV

TOmo0ETNEVY KEPAAL GLGKELT, KOl OYL GTO YVOAL TOV TAOTNPI®V 1 TOV AVTOKIVITOV,

T0 OTO{0 "GKOMTTIKG- AVAPEPETOL. 6TV ayYAKN YA®ooa o¢ «heads up display on a

head»!
Head-moundesd
Heaard
Pasition Display
» [Monin
Graphica it ,D rs

Dbjacts |

<:{ 2%

- — - -

Usar's Dpteal
View Mearping
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Y7rapyovv TAEOVEKTNUOTO KOl HEWOVEKTNUOTO ©E KAOe £€vag amd TOvug TUTOLG
OLOKELVMV OMEKOVIONG OV avaPEPONKaY Topamdve. AvoAdoviol pe TEPICCOTEPES
Aentopépeleg amd tov Azuma o€ OpKeETEG amd TG dnpootevoelg tov (Azuma 1993 -

97).

Ynrdpyoovv pepikd {ntipota amddoong, vIovTols, tao omoio Oa- tovictovv -edm. Kat
OTIS OV0 GLOKEVEG OMEIKOVIOTG TOL YPNOYOTO0VYV KAUEPA Y10 VO GCLAAGPOVY. TOV
TPOYUATIKO KOGHO DITAPYEL 10 OVOYKOOTIKY KOABVGTEPTIGN. TOV PTAVEL LEXPL KO TOV
xpOvo evoc mhociov(frame) ywo vo extedecBel n dwdKacio, TG cvyy®OVELONG. ZE
TUTTIKOVG pLOUOVG frame rate avtd onuaivel OTL Eyovpe evdeyopévms 33.33 yhootd
TOV JELTEPOAETTOV KaBLGTEPNION otV €kOVAL ToL PAEmel o ypnotng. Epocov duwmg
Ola 6oa BAETEL 0 ¥pNOTNG eivarl KAT® amd-TNV KaBOd1 YN oM. TOV GUGTHUATOG, VTN 1
kabvotépnorn umopel vo  avTioTofoTel 0md. - COOTA CLYYPOVICUEVES  OAAES
dwdkaocieg tov cvotnuatog. ‘H, evaddoktikd, edv- dAleg dtadikacieg dnpovpyodv
HeyoADTEPES KoBLoTEPNOEIS TO Pivieo TG TPAYLOTIKNG OKNvNg Bo pmopovoe va

KkaBvotepnoet nOeANUévaL.

Me éva optical see-through HMD' chotnpo. ameikdviong n Gmoyn Tov TPOyHoTiKoD
KOopov eivor  oTypuoio - £tor. 0gv o KeOloTd  duvatd va  avtioTofpotodv ot
KaOLOTEPNOELS TOV GLOTNUOTOS OE -GAheg meproyés. TlapdAinia, Le To cvoTHUATO
video see-through HMD kat faciopévng oe 006vn mpoPoAn o Kapepo Kotoypleet
™V TPOYUATIKY oKnvn. - Evoe mAeovékTua avtov givar 6Tl 1 €1kOvVa TOV TopAyETaL
amo, MV Képepa eivel dtadéoiun 6to cOHGTNUA Y10 VO TAPEXEL TANPOPOPIEG TOPELNG.
To optical see-through HMD cOotua aneikdviong dev mapéyxel avtég Tic mpdcsbeteg
nnpoeopieg. O1 pdveg mAnpopopieg BEong dabéotpeg e avtd 10 GLGTNUA Eival Ot

TANPOEOPieg TOV-TTapEYoLV o1 aucOnTpeg BEomc mov eivan TomoBetnpévol ato HMD.
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3.4 Evromouog twv Anaitijoswy oty Mixty lpayuatikotyto

To mwg akoAovBel to cvoTnua ™ BEon Kot TIg KIVAGELG TOV ¥PNOTH GTO CUGTILOTO
EIKOVIKNG TPOYLOTIKOTNTOG EYEL AMOTEAECEL TO OVTIKEIUEVO WLOG-EVPEIOG GEPAG aITO
épevvec. Mo amd Tig ouvnBéatepa ¥PNOYOTO00HEVES LeBOSOVS Yo TO. OKOTO onTd
etvar pe évav poyvntikd owctnmpa O6mwg o Polhemus  Isotrac(o cvvnBéotepa
¥pNoomovevog). H kataypagn g tpoylds e B€org amotteiton otnv. IKOVIKY
TPOYUATIKOTNTA Y10 VoL KOOI YNGEL TO GUGTNUA YPAPIKOV-DOTE VO SDCEL 110 Aoy
T0V KOGHOoL amd T véa Béomn Tov YPNOTN. AOY® TOV. POIVOUEVOL ING OTTIKNG
cOAMYNG oL avaeépetal otV Topdypago’ 1.1,-0 ypotng €vOG GLOTNHOTOC
EIKOVIKNG TpaypoTikOTNTOS Bl aveytel, kou B0 TPOGAPUOOGTEL EVOEYOUEVMG, GE AGOT

HeTall TG aVTIANTTNG KIVONG TOV KOt TOV OTTIKOV. MTOTEAECUATOV.

Xe éva ovotnuo Mwktig [paypotkomras 1 Ketaydpnon sivar 6e cuvaptnon e 10
omtikd medio tov ypnotn. O.THTOG ATEKOVIONG TOV YPTCILOTOLEITOL OTd TO GLGTNLLOL
Mg Ipaypotikoémrog -Oa kobopicer tmqv axpifeo mov oamarteitor yioo v
KOTOYOPNON TOV TPAYLOTIKOV KOl TOV EIKOVIKOV ekovov. To kevipikod Pobpio tov
avBpomvov patod gyel avdivon mepinov 0.5 A. tov t6&ov (Jain 1989). Xe avtiv v
nePOYN 10 avlp®dTIvo patt Eival og Béon va Ceywpioetl Tig evorliacoopeveg Loveg
QOTEWVOTNTOG TOV VIOTEIVOVY. £va AenTO Tov TO&ov. H kavotta avtr kabopilel tov
AmOAVTO GTOYO KaToywpnong yio éva cvotnua Miktg Ipaypatikdtrog. H avéivon
NG EIKOVIKIG EKOVAG YOPTOYpaPEiTaL KaTeLOELOV TAV®D GTNV ATOYT| TOV TPOYLLOTIKOV
kOGO Oty ypnoipomoteitan optical see-through HMD cOotua anewcoviong. Edv
ypnoyomotgitor. cvomuo anewkdéviong video see-through HMD 71 Baciopévo oe
006vVN avOoyKOOTIKA Ol OVOAVCELS TOL TPAYLOTIKOD KOL TOV EIKOVIKOD KOGLOV

LEUDVOVTOL GTIV OVAAVGT] TTOL VTTOGTNPILETOL OO TO GUGTNO, OTEIKOVIOTG.

H tpéyovca teyvoroyior OTIC CLOKEVEG LOYVNTIKOV 0oONTNPOV TOL TOTOOETOVVTAL
O0TO KEPAAL €GQYOLV GTO GUOGTNUO OKOUN TEPICCOTEPN TPOPANUATO, OTMG Yol
nopdoelypo AdBn TOv TPOKOAOVVTIOL OO OTOLONTOTE UETOAAIKG OVTIKEILEVO GTO

dpeco mepPdAlov yopm tovg. Avtd epeavifetar ©g AdBog otmmv Béom M tov
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TPOCAVATOAMGUO TOV YPNOTH, TPAYLO TOL deV gival E0KOAO va povtelomombel mote
vo poPAémetar and 1O oVOTNUO, VA emiong To. AGON avtd Bo aALdEovv edv

omolodnmote and ta mapepPaivovo aviikeipeva Kvnoei.

EmumAéov, 01 6uOKEVEG OVTES E1GAYOVLV OTO GUGTNHA KOOLGTEPN O TNG LETPNGNS TTOV
kopaivovtor amd 40 €wg 100 msec Yo 6ToVG TVTIKOVS ocONTpeg BEong (Adelstein,
Johnston 1992) to omoio givar éva onpovtikd péEPog tov puhuol avavémens twv-100
mMSeC 7OV OTOLTEITAL Y10l TN GE€ TPAYLOTIKO XPOVO AETOVPYio-TOV GVoTHUHATOC. Ot
epevvntés Mwkmg Ipaypoatikomtog eEetdlovv TIc VPPOIKES - TEYVIKEG Vi TOV
evtomopd g Béong (Azuma 1993, Zikan, Curtis 1994). Mia gvdiogépovoa cerida
Yoo TV oaviivon Tov VPGV TEXVIKGOV glvar PpiokeTor oty - devbvvon

http://www.cs.unc.edu/Research/us/hybrid.html
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3.5 dwagpopetikés Ilpooeyyioeis tns Miktng Ilpayuatikotyrog

‘Eva ovompo Mktng Tpoaypatikdtrog pmopet vo avtipetomnictel og po guikoyn
TOV GYETIKAOV TAUGIOV avagopds 0nwe mopovastdaletal 6to kepdrowo-1.3.1: H cmwot)
KOTOYMPNON EKOVIKAOV OVTIKEWEVOV TAVE OO TNV TPAYLATIKH -OKNVY| Qtotel To
ovoTNUO VO TOPUBECEL TIG OVO €IKOVES 6TO 1010 TANIGIO OVOPOPES. XTOV TPUYLOTIKO
KOGHO OoVTA To TAGio UmOpohY Vo EKQPPOCTOVV UE TPLGOACTOTY) ELKAEIOEL
veoUeTplo. XTIC  mEPLOCOTEPES MOAOTEPEG  epyacies. TAV® - -otnv Mkt
[MpoypotikdTNTO YPNOCWOTO0VY OVTAY TNV  EVKAEIOE YE@UETPiL Kol KAVOLV
TPOCEKTIKEG UETPNOELS OTIG OYE0ES UETAED TV O1APop®Y TAGI®Y- avaeopds. T
va yiver owtd amorteitor 11 B€on TOL ¥PNOTN. GTOV TPLGOAGTATO YDPO Kol akpiPn
YVOOTN TOV TOPAUETPOV TNG KApepag og OX v akoiovBio (Azuma 1993 Janin,

Mizell 1993, Azuma,Bishop 1994 Tuceryan, Greer 1995).

O evromiopdg Béong, Om®G €~ TO CLYVE. YPNOWOTOMUEVO MNAEKTPOUOYVNTIKO
awcOnt)pa Polhemus, kot ot texvikég d10pBwenc/evbuypduons g kapepog eivor
emppeneic o€ AGOM, ME GULVETEW VO LTAPYOLV AGON OTNV KOTOYMPNOM TOV
TPOYUATIKOV KOl EIKOVIKOV €KOVOV. Ze pia opMa oto IEEE 1996 Virtual Reality
International Symposium,- o ~Fred" Brooks -omdé 10 tufuo TANPOQOPIKNG TOL
navemotnuion g Popeog Kapokivag- yvmotdg yio Tig €peuvEC TOv TAV® OTNHV
EIKOVIKTY] TPOYLOTIKOTNTO, ONA®MOE: OTL dev Bempel 0TL 0 eviomopdg Béong ota
ocvotipate. Miktng Ipaypatkdétnrog Oa Aettovpynoel Toté apkeTd KoAd OOTE va
etvan M povn tERvoroyio, Tov Ba ypnoomoteitatl Yoo TGV TOV GKOTO, AOY® TMV
avaxpipeldv. Kot tov-kabvotepnoewv oto cvotuo. Ot Durlach kot Mavor (1995)
KOTOAA YOOV GTO {010 GUUTEPAGLLOL KOl TPOTEIVOVV OTL M TTO EATLO0POPOG TEYVIKN €ival
0 GLVOLOCUOG TOV “TLTTIKOD EVTOTICUOV BEOMG Y10 TNV «YOVOPIKN» KOTOYMPNOT Kot

po Paciopévny oty ewova HEBodo yio Tov TeEMKO akpin GuVToVIoUS.

Atyn povo epyacio €yel yiver oty mpoondOeia va PLETPAcTovV 1 vo eE0AEIPOOVV TaL
AGOn mov mpokaAovviar omd tov eviomiopd Béong kot g AdBog pvbuiong g
Kauepag, ypnowomoldvtag enefepyacio ewovag tov (owvtavav Myewv (Bajura,

Neumann 1995, Wloka, Anderson 1995). Opwopéva dAlo cvotiuoto Miktig
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[Mpaypoatiémtog (Mellor 1995, Ravela, Draper 1995) ovte ompilovion ce pébodo
Yo €0peoNg NG BEoMG KAUEPAS, OVTE AMALTOVV TIC TANPOPOPIEG TOV TAPUUETPOV TNG
Kauepag. To TPOPANUA TOV EIKOVIKOV OVTIKEIWEVOV TOVO ond 10 (oviavd Pivieo
avtikadictatot pe To TpOPANUa ekTiumong g oknvne. Me tov evtomiopd onueiov e
OLYKEKPIUEVO  YOPOKTINPIOTIKA Yvopicpoto oto  Pivieo ovtd  To . GUGTIHOTO
avaoTpEPOVY TN Agttovpyio. COAANYNG TOL  eKTEAEiTAl OmO  TH . KAPEPO Kot
vroAoyilouv TG TOPAUETPOLS TNG. AVTO, €VToVUTOIS, OmoUTel- TN yvdoN - Tng
TPLIoddoTOTNG 060MC TV oNUEi®V e TA XOPAKTNPIOTIKE YVOPICUATO OVTH £T61 OOTE
01 TOPAUETPOL TG KAUEPOS VAL LTOPOVV VO, VTOAOYIGTOVV GTO TAOIGLO TG EVKAEIOELOG

yYe®UETPLOGC.

Opopéva cvotuata (Grimson, Lozano-Perez 1994, Grimson, Ettinger1995, Mellor
1995) ypnowomowvv Eva  amooTacopeTpo. | Aéillep -y “va Adfovv ovtd To
Tprodtdotato dedopéva. H amaitnon g axpifovg 6éong twv onueiov ovtodv
neplopilel TIC emMAOYEG TOV  YOPOKTNPIOTIKOV. ~ONUelmv Tov  umopovv  va
YPNOWOTOMBOVV Y100 TOV EVIOTMICUS, “EMGTPEPOVTOS £TCL £V, KATMG OL0POPETIKO

TPOPAN L.

‘Eva Boaocwod mpdPfAnua avtng g Oswpiag-eivor ott Ao ta. TAaiclo ovapopag
kaBopilovtar og €vo TPLodoTOTO. YOPOo eVKAEIdEwG Yempetpiog. H e€aymyn avtdv
TOV TANPOPOPIOV amd TNV EIKOVA TNG TPOYUATIKNAG GKNVNG €ival [ ETPPETNG GE
AGOn dradikcacio. Me tn yoldpwon ne anaitnong 6Tt OAa To TAAIGLO TPETEL VoL EXOVV
évav evkieldeto. Kabopiopo- gival dvvatd vo eEalelyovpe v avaykn v akpin
KaBoplopd 0€ong Ko TopaUETpov TG Kapepas. Mo T€tolo TPocEyyion GLUGTHOTOS
Mg Hpaypatikotrag meprypdoetar and tovg Uenohara kot Kanade (1995).
AkoAoVOOVV- OmTIKG: OgikTeG 0 Ho O160140TATN EMPAVELD KOl XPNOUYOTO0HV TO

OTOTEAEGLLOTOL Y10 TV KOTOYMPTOT TOV EIKOVIKAOV OVTIKELEVOV.

M mopdpoe. mpocéyyion ypnoiponoteitor amd tov Vallino (1997). To U of R
augmented reality system, mov mpoteivel dev amontel kopion TPOMYOVUEVN UETPIKN
TANPOQOPia YO TIG €YYEVELG Ko EEMYEVELS TOPAUETPOVG TNG KAUEPAS, TV BEon Tov

YPNOTN 1 TOV AVIIKEUEVOV GTOV TPOYLOTIKO KOGLLO.
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4. H Mkt lIpaypotikotnte 6to MEAlov

H opbn mpdPreyn tov perloviikdv tdoemv oty Mkt [paypotikomra propet va
yiver pévo amd Tovg gpeLVNTEG MOV £xovv acyoAndel oe Pdbog pe tv-TEYVOAOYIO
avt. [ tov Adyo avtd 610 KEPAANIO OVTO TOPUOETOVIE TO. CUUTEPACLATO. TOV
e&nydnoov and 1g opAieg ko ovinmoelg oto IEEE and ACM. International
Symposium on Mixed and Augmented Reality
(http://campar.in.tum.de/ISMAR/WebHome).

Katapymv 1o epdtpa mov tibeton pe pio mpd potid oty Mkt mpoypotikdTnTo
etvan to Tl kd6T0¢ Ba Exel éva ovom o Miktig Hpaypotikdétnrog og fédbog ypdvou 5-
10 ypovev. Av avaloyloTtoOpe OTL Ol TWEG TOL VAIKOV Yo €va TETO0 GUGTILO
OLVEYMG UEWDVOVTOL, &VO TOPOAANAQ 1 - VTOSTNPLOUEVT], OO aVTO TEXVOAOYiOL
dtevpvvetal, koBmG Kol To YeYovoes - OTL. MoN  KooTiler -woAD Ayotepo amd Eva
[Tnpogoplaxd cHotnua dev eivor ovtomkd vo Todpe 6Tt 6to cuviopo pEALOvV Ba

elvan cvotpata gupeiog ypnonc.

210 onpeio owtd Tpémel va eEETACOVE EMIONG TIG EVEPYELES TTOL TPEMEL VAL YIVOUV Y1aL
™V OMuovpyio. TPOYUATIKA - ¥pNoipev gpappoydv Miktng [paypatikdémras. Ta
CLCTHUOTA OVTA Giyovpa TEPIAOUPAVOVTAL GTOV YEVIKOTEPO OPO «VTOAOYIGTIKMV
CLUOTNUATOV». AV OVTILETOMIGTOOV ©C TETOM, EVKOAN UTOPOVLE VO CUUTEPEVOVLLE
OTL OVOOTIKA Ot {NTOVEVES EVEPYELEG OV dlapEpouV KaBOAOV amd To fripaTo Tov
aKOAOLOOVUE Y10, VO - ONIOVPYNCOVLE £V, OTOOVINTOTE GAAOD TOTOV, KTPOYLLOTIKA
YPHoYLo» choTU. ¢ TPMTO Pripo AOTOV 01 EPELVNTES TPEMEL VO KATAAABOVLY TIg
TPOYUATIKES “TPOGOOKIEG TOV TOAVAV TEMK®OV YPNOTOV. XTNV GUVEYEWL TPEMEL
gpevvnbel oe motovg topeic n Mkt Ipaypotucomro wpoaypatikd PeAtuover v
amodooT TOV YPNOTAV, OCTE va. unv doamavnbel mepiocdtepog xpoOVOg Kol epyacio
EPELVMOVTOG TOUEIS TOV AEITOVPYOVV OPKETA KOAQ Kot Y®PIg TNV Tapovsio TG Miktng

[IpaypoatikodTnTas.

O1 gpeuvnTég 6T0 GVHVOLO TOVG GLUP®VOVV OTL 1] TPOOSOG GTIG GUOKEVES AMEIKOVIONG

(latency, resolution) kaBd¢ kol oTIG YeEVIKOTEPES duvaTdTNTEG (repeatability, speed)
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TOV VTOAOYIOTIKOV cLGTNUATOV €lvar avaykoio ywo TV Onpovpyio. amodekT®v
cvotpdtov Miktg mpaypatikdtrag. To cvotipata ovtd Bo mpénel va £xovv g
Baocwkd okomd TtV ehoylotonmoinon ¢ mBovotNTaS avOpmdmvov AdBovg Kot TV
TopOYN LECOV Yo vo yivovtal epyacies taybtepa Kot KaAOTEPO amd OTL 1)-Tapovoa

TEYVOAOYiO EMITPETEL.

[Tapdro mov dev £xet pavel axdpa Kabapd moleg Texvoroyieg aArnAenidpacng Le TOV
ypNotn Ba emkpoatioovy oto peAloviikd cvotiuotoe Miktig Tlpaypotikotntog ot
EMOTNUOVEG GUUP®VOLV OTL Oyl LOVO dev Ba VILAPYEL TANKTPOAIYIO OAAG OVTE. KO
TEPLOPIOUOT OE GLYKEKPYEVOVS TOTOVS VAIKOD Y10t TOV -GKOTO avTd (Y cuvoLaGHOol

KIVITIK®OV KOl QOVNTIKOV EVIOADV).

Téhog vLapyeL TO KVPLOTEPO 1GMG EPOTNLA TOV ' TPETEL VoL amrevinOel- ¢ KatakAeida:
VILAPYEL KATO0G KOWOG oT0Y0G Yo T cvotnuatae Miktig Ilpaypatikdtrog oto
péAdov; H amdvinomn mov divouv ot epguvntég eivan Oyt Avtd sopfaivet yroti £vag Kot
puévo o1o)0¢ Ba fTay oVTMG 1 AAA®G- ATYOS Yo vaor xpnoomon el toon teyvoroyia,
£pevva Kal pyacio o€ ovTOHV Kl HOVO TOV TOpEN X7 avTO OUMG TOV GLUPOVOVY OAOL
ol gpeuvntég etvar 6Tl OAN. M €pguva TEIVEL TPOG ‘CLOTNUATO TO OTOi0L HUTOPOVV VoL
eopebovv(wearable), mavioyod mapdvta(ubiquitous), mov cvvévdlovv Kot
YPNOWOTOWVV OAeG TS avOpdOTIVEG a1oONoES Kol GLVOEOLV TO TEPIPUALOV e
nAnpoeopiec. O opepnog Ko povo g Miktng Ipaypatikdtnrog og piog Kot povo

TeYvorOYiag Bempeiton TOVALYIGTOV «TTEPIOPIGUEVTY AVTIANY).
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5. To cvotnpo OV avanTOYONKE 6TO TAGIGLO TI|C EPYAGLOG

[Mopodro mov g Bépa n M) Tlpaypatikdtra eivor €vog TOHENS TOU TPOYLLOTIKA
ouvapralel omolovonmoTe acyoAndel W avtv, o ¥pdvog mov lyope oTNV- O1BECT
LOG Y10 TNV TEPATMON TNG £PYACIOG oiyovpa dev NTOV OPKETOS YOl TOV GYEFACUO- KO
™V onpovpyia evog ohokAnpmpévov cuotiuatog Mkt [paypatucomrag. Hopdra
avtd avontoéape €va GOGTNUO TO 0010, OV KOl GYETIKA OmTAO, KOAOTTEL OAEC TIC

amottnoelg vog cvothpatog Miktig Ipaypoatikotnrog.

Ed® mpémer va tovicovpe 6Tt g «amAd» oay.- cvotnue. Miktig-Ilpaypatikommrag,
olyovpa Ogv elval po omAn €QPOPUOYY OTNV. LAOTOMOT TNG,. 0poL mePAapPdvet
TOAAEG KOU OlOPOPETIKEG TEYVOAOYIES « OTMG- TPIGOAGTATA YPOPIKA, TOAVUESQ,
dwtvakd TpwTOKOALN, text to speech Kot QLGIKG - TPOYPOUUATICUO, OPKETA
TOAOTAOKO, Y10 VO GLVOLOGTOVV OA AVTE. AVTO QAIVETOL KoL OO TG OTOLTHGELS TNG
EPAPLOYNG, M OTolel OAG KoL LOVO Yo {iiet ETIOEEN. AmonTel SVO SUGVVOEIEUEVOVS
HES® OIKTOOV VTOAOYIGTEG (TO -OiKTVLO. “TPEMEL v €lval OPKETA YPIYOPO Yol Vo
kaAvmtel Real-Time Video kot Audio Streams mopdAinAo pe KOVOTOMNTIKES
amodO0ELS) Ol OO0 TPEMEL VO EXOVV TPOEYKATECTNUEVT] YADGGO TPOYPOUUOTIGHLOV
Java, Java Media Framework(JMF), Java for OpenGL libraries(jogl), FREE-TTS
KOODC Kol OPKETE YPNYOPES. KAPTEG YPOUPIKOV(CE OPICUEVEC TEPUITMOOELS Kol

emeepyaoTég) Y10 TV VIOGTIPLEN TOV TPICOICTUTOV YPUPIKDV.

5.1 X¥vroun mepiypapn Tov cVOTHUATOS

To oVvompa mov avartuéape og yevikég Ypopupég etvor pia client-server epoppoyn m
omoilo. otélvel o mpaypotikd ypovo video kol Mo To omoio cvvdvdlel pe
TPIOOICTUTO YPAPIKE, SVUVOTOTNTEG CNUEIMONG KOl EIGOYMYNG KEWEVOL TTAV® OTO

Bivteo evd 10 Kkelpevo avtd tovtoxpova  petatpémetor  oe Myo(TTS). Iho
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OLYKEKPIUEVO 0 OOVUE TG AELITOVPYEL TO GVOTNUA OO TV GTOYN TOV ¥PNOTN O

nehdtn M eumnpenTn.

5.1.1 Server

H viomoinon tov Server Aesttovpyei o¢ €€1G:

Amd 1t otiyun mov Oa tpéfel To TPOYPOLO O Server -TEPUEVEL aKOVYOVTOS TO
KavaAlo Tov Tov mpokabopilovtat yia clients mov BELovV. va cuvdeBovy pali tov. Amo
™ otyun mov évag client otéAvel aitnon yw ohvdeon o server katapynv £Womotel
TOV XpNotn, pootabel va tov avayvopicey(IP, port KAT) kot Tov anodéyetal. O kdbe
client apyier amd Vv oty ovt) va otéhvel RTP dedopéva. To mpdypappo tov
server avoyvopilel o dedopuéva ovTé. Kat. ovolyetl To avaioyo mapdbvpa yio vor To
avamopayel eved cuveyilel va akovEL ota Tpokabopiciéva kavaAlo yuo dAlovg clients.
[Mopdiinia pe too RTP dedopéve mepipével vo. 0V 0mooTaAEl KATO0 KEIPEVO TTOV
enpaviCetor tavtdypova kot 6to Pivieo —mov. Onmg Oa pavel Topakdto ivor PHEPOC
1V RTP dedopévov mov otédvel o ypnotng tov client. Kdbe popd mov avayvopilet
E10EPYOLEVO KEIUEVO - EVEPYOTOLEITOL O UNXOVIGUOG text to speech kot amootéAdeTon

GTNV KAPTO X0V TOV GUGTNLOTOS LI OVAYVOGT] TOV KEWEVOL OO TO GUGTNLLO.

5.1.2. Client

H viomoinon tov client Aeitovpyet wg e&ng:

Mo v opOn ektédeot) TOL TPOYPAUIOTOS AVTOV OTTALTEITOL KATAPYNY VO Elvat 1|01 O
Aerrovpyia (up and running) o server. E@dcov cupfaivel avtd o ypnotg tov client
emAéyel éva apyeio Pivteo (1] (o cvokevn katoypaens Pivieo) kot €va apyeio Nyov

( avtiotoyo o cLoKELY] KATOYPUENS NYOL) Kot o client amootéliel otoV server
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aitnon vy va ovvdebel pali tov. IMapdriinAia onpovpyel éva mopdbvpo, mov
Aertovpyel Kou ®¢g dlemapn ypNotn, oto omoio apyilel vo avamapdysl TOMIKG TO

Bivteo.

Aoy o server amodeyfel v ovvoeon o client apyiler va amootéiier dvo RTP
streams. To mpdTO stream mepi€yetl to Pivieo akpPag O6mmg mpofdrieton otov client
EVD TO JEVTEPO TO OPYEID MYOV OV O YPNOTNG TPOEMELEEE. ATTO TV GTLYL} ALLTY| O
YPNOTNG €xel TV dvvatdTNTA Vo «emeEepyactel» o Pivteo- og Tpaylatikd xpdvo,
TPOGHETOVTOG TPIGOAGTATA YPAPIKA KOl LETOKIVAOVTOS TOL, TPOCHETOVTAC KEIUEVO GE
omolodnmote PéPog Tov Pivieo, emdéyovtag font KAT, 1 0KOLO Kol GNUEIBVOVTOG KATL
ndveo oto Pivteo. Omolecdnmote HETATPOTEG OWTOL TOL €100VG eueavilovtal ce
TPOYUATIKO ¥pOVO Kol otV peptd tov server. Edikd oty mepimtmon Tov KEWEVOL
EKTOC OmO TNV EUEAVIOT] TOV TAV® oTo Pivieo O-YPNOTNG TOL server €yel v

dVVATOTNTO VO TO OKOVGEL KO OVOYVOGUEVO OTO TO GUGTI L.

5.2 Eyyepioro Xpnyong

H epappoyn amoteleiton amd 9 apyela java to omoio amoitovvToL yio TV KTEALECT

™G. [T1o cLYKEKPILLEVO GTOV VIOAOYIGTH TOV OPOL MG SErver amontovHVToL T apyeioL:

* AVReceive2.java
* Receivestring.java

» - Dektis.bat

Avtictoo 6ToV. VTOAOYIoTH oL dpa ¢ client amattoHvton Ta apyeio:
* AudioStreamer.java
* VideoStreamer.java

* mysocket.java

* DataSource.java
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* LiveStream.java

¢  Transmitter.bat

5.2.1 llpoamartovpevn €yKoTdoTOON

Onwg avagpépnke Kot 6TV €160y®OYN TOV KEQOANIOL 0LTOV Y1 VoL TPEEEL T EPAPLOYT
ATOITOVVTOL V0 VTOAOYIOTEG OLOUGUVOEOEUEVOL HECH OIKTVOV . Ol -0Toiol EYOLVV

TPOEYKOTESTNUEVA TOL EENG:

*  yADGGO TPOYpOUUATICHOD Java,
* Java Media Framework(JMF),
* Java for OpenGL libraries(jogl),

Ewwd oty mepintwon tov server tpénet emiong va £yl eykatactabel to freetts yo

TNV LETOTPOTN KEWWEVOL GENYO.

5.2.2 TlpoeToLpnooio Y10 TNV EKTEAEDT] TNG EQUPLOYNG

[Ipwv 10 compilation. tov .apyciov Bo mpémer amd v pepd tov client va
TPOTOTTOM ooV E - TaL - apyele  VideoStreamer.java kow mysocket.java pe v IP
TPOOPICUOV(0 VITOAOYIGTNG OV TPEXEL O server). XTnv cuvéyelr oe command line
OTOV (AKEAO OV TTEPLEYEL Ta. apyeia TG epapproyng(npénetl va Ppickovial 6Tov 1010
(QAaKeAO) TANKTPOAOYOVUE TV evToA “javac —d . DataSource.java LiveStream.java”.
AxoAo00mg kdvovpe compile ta apysion mysocket.java, AudioStreamer.java ot

VideoStreamer.java.

Avtictoilymg otov server amAd Kdvoope compile kot ta dvo apyeio(eniong amorteiton

va givor otov 1010 @dkeho). Ztnv ovvéxelwn tpéyovpe to dektis.bat(apov To
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TPOTOTOMCOVE KOTAAANA G pe too IP ko port tov client) kot o server apyilet va

aKoVEL 6T d0BEVTA KavaAa.
O client Topa umopet va tpéet gite pe 1o transmitter.bat apyeio eite omd command

line pe T akdAovBa opicpaTa: T0 TPMOTO dpiopa TPEme va eivar pia TN Pivieo kot

70 EVTEPO L0l TTNYN NYOV.
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5.2.3 User Interface

AxoAovO®OVTOS TO TOpamave ProTa 1 epapuoyn omd v peptd tov client gppavilet
éva mapabvpo 610 0010 TO PEYAADTEPO PEPOG TOL KOADTTETOL OO TO Pivieo OV O
YPNOTNG £0MGE WG OPICUA KOTA TNV EKTEAECT] TOL TPOYPAULOTOC, EVD YOP® OTd- OV TO
eupaviCeton to user interface. 'io v €10ay®Y TPIGIAGTATOV. YPOPIKOV TAVD- GTO
Bivteo o ypnotng pmopet va matnoet o kovuni “Insert Graphics’™  kaiomd 10 onueio

avtd pnopel pe drag mévo oTo TPIGOIECTOTO YPOPIKA VEL.TO TEPIOTPEWEL.

Mo mv ewooayoyn keywévov mhve 610 Pivieo o ¥pNoTg UTOPEL Vo KAveEl KAMK o€
omolodnmote onpeio tov Pivieo BEAer va eppavileral, Ypaper. To Keipevo mov BAe
010 textbox mov Ppioketarl amd KAT®, EMAEYEL YPOUUOTOGEPA Kot péEyedog amd Tig
avtiotoleg AMoteg ko matdel to kovumi- “Insert Text/Annotation”. IMat®vtog to
KOVUTL avTd gvepyomolel TavTOYpOVA KOl THY AEITOLPYIN CNUEWDCE®V LE TNV OOl

UTopEl VoL ONUEIDVEL GE OTO10ONTOTE ON[LEI0 TOL PivTeo avTd oL BEAEL.

Oleg o1 mapamdve evépyeleg Tov ypnotn amd v peptd tov Client gpeavilovrol og
TPOYUATIKO ¥pOVO KoL .OTOV Server o omoiog mapdAinia pe 1o Pivteo avamapdyel Kot
NV YN YOV TOV TOVL ONOSTEALETOL aO-TOV client pe v popery RTP stream. Téhog
KGOe @opd mOL €lodyeTol Keipevo mAved oto Pivieo o server To UETOTPEMEL GE

opdia(Text to-Speech).

3.3 Apyrtektovikiy Tov cveTHHATOS

[Topdio mov T0 GVOTNUA EK TPMOTNG OWYEWDS POIVETOL OTAO, OGOV dev TEPAAUPvEL
Kamoto PAor OedOUEV@V, YPNOYOTOLEL OPKETES OUOIKTVOKES TEXVOAOYiEG KAOMDC Kot
teyvoroyieg ypapwmv kot TTS. Ta dedopéva 1660 0V Pivieo 000 KOl TOV MOV
otéAvovian pe TpmtOKoAAo RTP evd mapdiinia ypnopomnoteiton TCP socket yio v

ACQOOAN UETOQOPE T®V OedOUEVOV TOL KEWEVOL, 1 OoToin Kot dtoTnpeital avoryt
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KaBOAN TNV S1ApKEL TNG EKTELECTG TOV TTPOYPAUUATOS. Ta ypaeukd etvat Tng LOPONG
OpenGL eve 10 TTS viomombnke pe Pdon to érowwo maxéro FreeTTS. ITwo
OULYKEKPIUEVO O1 AEITOVPYIKEG OOTNOELS TOV AdPope vdym Yo v dnpovpyia Tic

epappoyngs Ba peretnBoHv oto axdAovbo Ke@aiato.

5.3.1 Aertovpyikég 0maLTIOELS

Ot Aetrtovpycég amouthoelg kabopiotnrav pe Bdon tig duvvardtntes mov BEovpe va

&xel onv d1abeom Tov 0 ypNoTNG. AvTtég gtvat:

* Amoctol) {ovtovoh RTP stream Bivreo(amd apyeio 1] cuokevn £16680v) Tpog
GAL0 VTOAOYIOTY LEG® SIKTVOV

* Amoctol) Lwvtovoy RTP stream fxov(amd apyeio 11 GuoKeLn €10000V) TPOG
GALO0 VTTOAOYIOT HEG® SIKTVOL

*  Avvardtra swooywyns Tpodidotatwv T'paeikdv ndve cto Bivieo mov
OTOGTEAAETOL GE TPOLYLLATIKO YPOVO

*  AvvotdtnTa TEPLGTPOPNS TV YPUPIKMV 6€ OAOVG TOVG AEOVEG GE TPUYUOTIKO
1POVO

* Avvordtnrao onpeinons Téve- o€ 0To100nToTE oNEio TG ekdvag Tov Pivteo
TOV PETAIOETOL OE TPOUYUOTIKO YPOHVO

*  AvvatdTrTo. 160 YWYNE KEWEVODL GE OTOI00NTOTE GNUEID TNG EIKOVAG TOV
Bivteo mov peTadideTol GE TPAYUATIKO YPOVO

¢ Avvordtnte. ETAL0YNG TNG YPOULATOGEPAS TOV KEWEVOD OV EIGAYETOL KOL TOV
ney€Bovg- g

*  Metotpom] TOV KEWEVOL OV AOCTEAAETOL GE TPAYLLOATIKO YpOvo o€ speech

* Avvordtnrta avomapoywyns/mivond/puetakivinong tave oto Pivieo mov

OTOGTEAAETOL GE TTPOYUATIKO YPOVO
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5.3.2 Xyeowuopdg s E@appoyng (Aweypappora UML)

Me Bdon Tig Tapamdve AEITOVPYIKEG ATOTNGELS TNG EQAPUOYNG KOTAANEOLLE GTO

TOPOKATO SLOYPAULATO OPOGTNPLOTHTOV:

MpooBnikn Npagikwyv aTo Bivieo

Gm)\oyr'] IP/Ports Trapa)\rﬁTrTrD

Gm)\oyr'] apxeiou/eilcodou eIKGVaS Kal r’]xoD

(Em)\oyr'] «Eloaywyn Fpacpmcbv»)
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MpooBnkn Keiyévou ato Bivieo

[sm)\ovr'] IP/Ports nqpcx)\r']TrTrD

(sm)\ovr'] apxeiou/elcodou €IKOVAG Kal r']xou)

J
£

[Em)\ovr'] TPWTINWHEVNG BEaNG sp(pdwcmg)\

Elcaywyn keiyévou

[Em)\ovr'] ypcxppchooapdg)

[Em)\ovr'] uey£Boug ypapuaTooeipdg

)

(Em)\ovr'] "Eioaywyn Keipévou"

]

[Eicaywyn T1EpITOOTEPOU KEIPEVOU]
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MpooBAkn Znueloewy aTo Bivteo

Gm)\oyr'] IP/Ports TTGpG)\r'TITTI’D

Gm)\oyr'] apxeiou/eilc6dou €ikOvag Kal ﬁXOLD

0

(Em)\oyr'] «Eloaywyn aneiwcng)

(aneiwor] M€ KUAION TOU TTOVTIKIOU TTAVW OTO Bivn:o)

5.4 Yiomoinan tng epapuoyis

H epappoyn mov viomowOnke mephapupdver éva peydro apud omdé modules ta
omoio. 010 KePAAOO avTO Bo ovOAVGOLUE TEPUNTTIKG. XTOV TOPOKAT®O TIVOKO
EUQOVICETOL TO OVOUO TV GUVAPTICEDYV, TO GVOLO TOV TPOYPAULOTOS TOV OVI)KOVYV,
po cHVIOUN TEPLYPOPN TOV Tt OKPPMOG KAVOLV Kot € 1010 Pobud Tpomomodnikoy 1

Bpébniav éropwa. Ta avwbeviikd apyeia Tov mpoypoupdtov kot modules mwov
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YPNOWOTOmONKaV yio TNV dnuovpyic e epapuoyng pog, Ppickovror oto CD g

gpyaociog otov edakeho “Original programs”.
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Module Program [Teprypaon| Tpomomoinon

main VideoStreamer.java | EA&éyyet mv | TpomomoOnie
opBoTTOAL TOV | KOTOAANAQ -amd TV
opopdTmv, Kol | avtiotoym
KOAEL TIG VTOAOWESG | GLVAPTNHOT) OV
CLVOPTNGELS Yo TNV | ovBevTiKoD
aVOTOPOY®YN KO- TPOYPOUUHLOTOG
OTOGTOAN TV
dedopévmv

StateListener VideoStreamer.java | EAéyyet  yo® AGO1.| Agv  tpomomoOnke
KoTd mv | amd - 100 awbevtikd
TPOETOWOGIO - TNG'| TPOYPOLLLLLL
AVaTOPUY®MYNG Kot
o gpeaviler- oty
006vn

prUsage VideoStreamer:java | KoAgtton oe | Aev  TpomomoOnke
nepintwon © AdBovg | amd TO0  awBevTIKO
OTNV- “€160YOYN TOV | TPOYPOLLLO
opwopdTOV Kol divel
odnyieg ywo tnv ophn
ovvtagn Tovg

VideoPlay VideoStreamer.java | Anpovpyel 10 | Eexivnoe amd 1o MoN

napdbopo pe Vv
JlEmOP] TOL ¥PNOTN

Kot TomodeTel OAO TO

elements ota onpeio
mov  mpénel.  Ta
elements avTtd

neptlapfavooy  amd
TOL YPOPIKE PEXPL TO
MouseListener «Am.

Emniong pe v

gtoo  mPOYPOLLLLL
VideoPlay.java oaAAd
TpomomOmONKe o€
TETOL0

Bobud mov

TeMkéd  povo 1O

ovopa Topépeve 1010
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BonBeia TOV
EMOLEVOV

cuvaptnoewv  givol
vevbovn Yo TV

TOTKY] OLVOTTOPOLY YN
1oV Pivteo KabdS Kot

TOV UETATPOTMDV TOV

Kévelt 0  xpNoOTNG
G’ oVTOV

ControllerUpdate| VideoStreamer.java | Tomofetel 1o Pivteo | Xpnoyonombnke
ommv o86vn- Kot Tov-| amd €100
nivaka, EAEYYOL - TOV | TPOYPOLLLNL oALG
Kot eppaviet [ TpomoromOnKav
punvopoto - AdBoug | apkeTd TPaypoTa yio
nov . oyetilovtor. pe | va eCaherpHov
avTd TpoPAnaT

cupupatotnTog

paint VideoStreamer.java | -Anuovpyet Ta | Anpovpynonke €€’
YPOPIKA TOV | OAOKAN POV amd EUbG
KEWEVOL KOl TV
CNUEIDGE®V Y. VOl
tomofetnodv TAv®
010 Pivteo

Gears VideoStreamer.java | Anuovpyel ta | Tpomomombnke
TPIOOLICTOTOL KOTdAANA0 amd  TO
YPOPIKA LLE OKOTO VAL | ETOWUO  TTPOYPOLLLLLOL
tomofetnbovv mavew | Gears.java
o1o Pivteo

Main AudioStreamer.java | Etvaw vmevbvvn yuo | Mukpég aALOYEG
TV OTOGTOA T®V | £yvav oo T0
dedopévev Nyov oe | avbevtikd  yuo  va
popeny  RTP.Kdavel | arootéddovtior 1o

TNV OLVOEGN WE TOV

dedopéva otov 1010
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e&ummpetn ) Ko
apyiler va petadidet
To. OE0OUEVO.  OVTAL.
O1 Aoutég
GLVOPTNCELS 610
TPOYPOLLLLLOL avtod
etvan 101 pe TG
avTioTor(Eg OV

VideoStreamer.java

VTOAOYIOT}  HE TO

dedopEVA TNG EKOVOG

DataSource

DataSource.java

KoAel ™mv
LiveStream - yio va
oLALGPEL o
screenshots Kot ta
petorpéner. oe RTP
Yy Vo petasofovv

oG stream

Xpnotporombnke g
nTav ond 1o site g

IMF

LiveStream

LiveStream.java

Eivon - vrevbovn o
TOV KOTAKEPULOTIGUO
™mg 000vng kol TV
eCayoyn omd avtyv
screenshots ne

omolovonmote puoOud

Xpnoipomomonke g
ntav and 1o site g

IMF

AVReceive2

AVReceive2.java

[Tepruéver RTP
dgdopéva  omd  ta
npoKabopiopéva

KOVAAloL Kot EAEYYEL
1o napdBvpa

AVOTOPUYOYNS HOMG

T AdPet.  Emiong
epeavilet O
dedopéva TOV

VTOAOYIGTOVV IOV

oLVOEOVTOL TTAVE® TOV

Mukpéc aALayEG
gywvav oo 10

ov0evtikd
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PlayerWindow | AVReceive2.java Etvor vrevbovn yio | Xpnopomomonke
10 Twapdbvpo Tov | and To OEVTIKO
epeavifetoar 6tOV TO
dedopéva  apyiCovv
vo Aappdvovton

PlayerPanel AVReceive2.java Anovpyet kot | Xpnoipomodnke
tonoBetel T | 0o 0 ahevTKO
elements Onw¢ TOV
nivaka eEAEYYov péoa
o010 TopdBvpo TV
dnpovpynOnKe
TOPOTAV®

main AVReceive2.java Apywomnotel 115 [ TporomomOnke
GUVOPTNGELG 7OV | KOTOAANAGL Yo Vo
yewpilovral ta | vmootnpiloviot
E10EPYOUEVQL eEMMAEOV TOTOoL
JE00EVL dedopévov(TTS Kir)

Info2 AVReceive2.java AxoveL ot0 | Anpovpynbnke
TPOKOOOPIGUEVO e&’olokAnpov  oamd
socket yw dedopéva | epdg
KEWEVOL Kol KoAel
TIG avTioTor(ESg
GUVOPTNCELS Yol VO
T0 AdPovv Kot vo ta
eneepyactoiv.

initJSAPI AVReceive2.java [Tpogtodlet 1o text | TpomomoOnie

to speech feature
(MOOTE VO UETATPEYEL
10 KEIUEVO GE M)O €
TPAYHOTIKO — ypOVO
HOAG  mopaAngOet
ano mv

TPONYOVLEVT

KOTdAANA0 amd  TO

TPOYPOLLLHLOL
SpeechKeyboard.java
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cuvéptnon

Receivestring Receivestring.java | Akovel oto socket | Avantoynke — and
Kot TEPLEVEL | EUAG
EIGEPYOLLEVO
Keipevo. xm
GLVEXELNL 10
tonofetel o€

petafAnty Kot 1O

npowBel wg ££000

mysocket mysocket.java Avolyel socket . yio | Avantoynke — amod
TV UETOPOPA  TOV-| EHAG
KEWEVOL-. KO “ 1O

OTTOCTEAAEL

Eniong oto CD ¢ epyasiog otov - @akero- «background problem» vmdpyovv ta
TPOTOTOMUEV apyelol HE TIE TPOSTAPELES Y10 THY “AmOPPIY TOL POVIOV T®V
YPAPIKAOV OV SVGTLYMG OV KUTAPEPE Vo ABEL Tapd TV ekTeTOUéEVN £pyacio Kot
KatavdAwon ypoévov mov poceépbnke. Ta mpoypdupata Asrtovpyohv KOVOVIKE e
puévo mpdPAnpa ot Ta ypagikd epgovitovton micw amd to Bivieo pe amotélecua va
unv givor opotd. To tov. okomd avtd avii yio to demo mpdypoppo Gears.java
ypnowomomdnke 1o JGears.java Kot [e TIC KOTAAANAES TPOTOMONGELS TOL KAVOLLE

yiveton compile kot eKTeEAEITOL KOVOVIKAL.

3.5 Kaoikag Twv apycimv tHS EQopuoyns

Olo To apyeic mov dnuovpynnkay oto TAAICIO NG EPYOCING QTG TEPLEYOLV

OUVTOUO ETEENYNLOTIKG OXOAL Y10 TNV KOTAVONGT TS PIAOGOPIaG avaTTLENG.
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5.5.1 AVReceive2.java

/*
* @(#)AVReceive2.java 1.3 01/03/13

k

* Copyright (c) 1999-2001 Sun Microsystems, Inc. All Rights Reserved.

*

* Sun grants you ("Licensee") a non-exclusive, royalty free, license to use,

* modify and redistribute this software in source and binary code form,

* provided that i) this copyright notice and license appear on all copies of

* the software; and ii) Licensee does not utilize the software in’a manner

* which is disparaging to Sun.

*

* This software is provided "AS IS," without a warranty of any kind. ALL

* EXPRESS OR IMPLIED CONDITIONS, REPRESENTATIONS AND WARRANTIES,
INCLUDING ANY

* IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
OR

* NON-INFRINGEMENT, ARE HEREBY EXCLUDED: SUN.AND ITS LICENSORS SHALL NOT
BE

* LIABLE FOR ANY DAMAGES SUFFERED BY LICENSEE AS A RESULT OF USING,
MODIFYING

* OR DISTRIBUTING THE SOFTWARE OR ITS DERIVATIVES. IN NO EVENT WILL SUN OR
ITS

* LICENSORS.BE LIABLE FOR ANY-LOST REVENUE, PROFIT OR DATA, OR FOR DIRECT,
* INDIRECT, SPECIAL, CONSEQUENTIAL, INCIDENTAL OR PUNITIVE DAMAGES,
HOWEVER

* CAUSED AND REGARDLESS -OF THE THEORY OF LIABILITY, ARISING OUT OF THE
USE OF

*OR INABILITY TO USE-SOFTWARE, EVEN IF SUN HAS BEEN ADVISED OF THE

* POSSIBILITY-OF SUCH DAMAGES.

%

* This software is not designed or intended for use in on-line control of

* aircraft, air traffic, aircraft navigation or aircraft communications; or in

* the design, construction, operation or maintenance of any nuclear

* facility. Licensee represents and warrants that it will not use or

* redistribute the Software for such purposes.

*/
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import java.io.*;

import java.io.File;
import java.awt.*;
import java.net.*;
import java.awt.event.*®;
import java.util.*;
import java.util. Locale;

import java.util. Vector;

import javax.media.*;

import javax.media.rtp.*;

import javax.media.rtp.event.*;

import javax.media.rtp.rtcp.*;

import javax.media.protocol.*;

import javax.media.protocol. DataSource;
import javax.media.format. AudioFormat;
import javax.media.format.VideoFormat;
import javax.media.Format;

import javax.media.format.FormatChangeEvent;

import javax.media.control. BufferControl;

//[import java.util. Vector;

import javax.speech.Central;

import javax.speech.Engine;

import javax.speech.Enginelist;

import javax.speech:synthesis.Synthesizer;

import javax:speech.synthesis.SynthesizerModeDesc;
import-javax.speech.synthesis.SynthesizerProperties;

import javax.speech.synthesis. Voice;

/**
* AVReceive2 to receive RTP transmission using the new RTP APL
*/
public class AVReceive2 implements ReceiveStreamListener, SessionListener,

ControllerListener
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public static  int serverPort = 3456;
String sessions[] = null;
RTPManager mgrs[] = null;

Vector playerWindows = null;

public static Synthesizer synthesizer;

boolean dataReceived = false;

Object dataSync = new Object();

public AVReceive2(String sessions[]) {

this.sessions = sessions;

protected boolean initialize() {

try {
InetAddress ipAddr;

SessionAddress localAddr = new SessionAddress();
SessionAddress destAddr;

mgrs =new RTPManager[sessions:length];

player Windows = new. Vector();

SessionLabel session;

//'Open the RTP sessions.

for (inti = 0; i-<:sessions.length; i++) {

// Parse the session addresses.
try {
session = new SessionLabel(sessions[i]);
} catch (Illegal ArgumentException e) {
System.err.println("Failed to parse the session address given: " + sessions][i]);

return false;
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System.err.println(" - Open RTP session for: addr: " + session.addr + " port: " +

session.port + " ttl: " + session.ttl);

mgrs[i] = (RTPManager) RTPManager.newlInstance();
mgrs[i].addSessionListener(this);

mgrs[i].addReceiveStreamListener(this);

ipAddr = InetAddress.getByName(session.addr);

if( ipAddr.isMulticastAddress()) {
// local and remote address pairs are identical:
localAddr= new SessionAddress( ipAddr,
session.port;
session.ttl);
destAddr = new SessionAddress(-ipAddr,
session:port,
session:ttl);
} else {
localAddr= new SessionAddress( InetAddress.getLocalHost(),
session.port);

destAddr = new SessionAddress( ipAddr, session.port);
H

mgrs[i].initialize( local Addr);

/I-You can try-out some other buffer size to see
/lif you can get better smoothness.
BufferControl be'=
(BufferControl)mgrs[i]. getControl("javax.media.control. BufferControl");
if (bc !="null)
be.setBufferLength(350);

mgrs[i].addTarget(destAddr);

} catch (Exception e){
System.err.println("Cannot create the RTP Session: " + e.getMessage());

return false;
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// Wait for data to arrive before moving on.

long then = System.currentTimeMillis();

long waitingPeriod = 30000; // wait for a maximum of 30 secs.

try{
synchronized (dataSync) {

while (!dataReceived &&
System.currentTimeMillis() - then < waitingPeriod) {
if (!dataReceived)
System.err.println(" - Waiting for RTP data to arrive..:");
dataSync.wait(1000);

b
} catch (Exception e) {}

if (!dataReceived) {
System.err.println("No RTP data was received.");
close();

return false;

return true;

public boolean isDone()-{

return playerWindows.size() == 0;

[
* Close the players and the session managers.
*/

protected void close() {

for (int i = 0; 1 < playerWindows.size(); i++) {
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try {
((PlayerWindow)player Windows.elementAt(i)).close();

} catch (Exception ¢) {}

player Windows.removeAllElements();

// close the RTP session.
for (int i = 0; i < mgrs.length; i++) {
if (mgrs[i] !=null) {
mgrs[i].removeTargets( "Closing session from AVReceive2");
mgrs[i].dispose();

mgrs[i] = null;

PlayerWindow find(Player p) {
for (int i = 0; 1 < playerWindows.size(); i++) {
PlayerWindow pw = (Player Window)player Windows.elementAt(i);
if (pw.player = p)
return pw;

}

return null;

Player Window: find(ReceiveStream strm) {
for.(int i =0; 1 <playerWindows.size(); i++) {
Player Window-pw = (PlayerWindow)player Windows.elementAt(i);
if (pw.stream == strm)

return pw;

}

return null;

/**

* SessionListener.
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*/
public synchronized void update(SessionEvent evt) {
if (evt instanceof NewParticipantEvent) {
Participant p = ((NewParticipantEvent)evt).getParticipant();
System.err.println(" - A new participant had just joined: " + p.getCNAME());

/**

* ReceiveStreamListener

*/

public synchronized void update( ReceiveStreamEvent evt) {

RTPManager mgr = (RTPManager)evt.getSource();
Participant participant = evt.getParticipant();// could be null.

ReceiveStream stream = evt.getReceiveStream();//-could be null.

if (evt instanceof RemotePayloadChangeEvent) {

System.err.println(" - Received an RTPPayloadChangeEvent.");
System.err.println("Sorry, cannot handle payload change.");
System.exit(0);

else if (evt instanceof NewReceiveStreamEvent) {

try {
stream = ((NewReceiveStreamEvent)evt).getReceiveStream();

DataSource ds = stream.getDataSource();

//.Find out the formats.
RTPControl ctl = (RTPControl)ds.getControl("javax.media.rtp.RTPControl");
if (ctl != null){
System.err.println(" - Recevied new RTP stream: " + ctl.getFormat());
} else

System.err.println(" - Recevied new RTP stream");

if (participant == null)
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System.err.println("  The sender of this stream had yet to be identified.");
else {

System.err.println("  The stream comes from: " + participant.getCNAME());

// create a player by passing datasource to the Media Manager
Player p = javax.media.Manager.createPlayer(ds);
if (p ==null)

return;

p-addControllerListener(this);

p.realize();

PlayerWindow pw = new PlayerWindow(p, stream);
playerWindows.addElement(pw);

// Notify intialize() that a new stream had-arrived.
synchronized (dataSync) {
dataReceived = true;

dataSync.notifyAll();

} catch (Exception e) {
System.err.println("NewReceiveStreamEvent exception " + e.getMessage());

return;

else if (evt instanceof StreamMappedEvent) {

if (stream !=null && stream.getDataSource() !=null) {
DataSource ds = stream.getDataSource();
//.Find out the formats.
RTPControl ctl = (RTPControl)ds.getControl("javax.media.rtp.RTPControl");
System.err.printin(" - The previously unidentified stream ");
if (ctl != null)
System.err.println(" " + ctl.getFormat());
System.err.printin("  had now been identified as sent by: " +

participant.getCNAME());
H
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else if (evt instanceof ByeEvent) {

System.err.println(" - Got \"bye\" from: " + participant.getCNAME());
PlayerWindow pw = find(stream);
if (pw !=null) {

pw.close();

playerWindows.removeElement(pw);

}

%
* ControllerListener for the Players.
*/

public synchronized void controllerUpdate(ControllerEvent ce){

Player p = (Player)ce.getSourceController();

if (p == null)

return;

/I Get this when.the internal players-aretealized.
if (ce instanceof RealizeCompleteEvent) {
Player Window pw =-find(p);
if (pw ==null) {
/I 'Some strange happened.
System:err.println("Internal error!");
System.exit(-1);
H
pw.inhitialize();
pw.setVisible(true);
p.start();

if (ce instanceof ControllerErrorEvent) {
p-removeControllerListener(this);

PlayerWindow pw = find(p);
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if (pw !=null) {
pw.close();
playerWindows.removeElement(pw);

}

System.err.println("AVReceive2 internal error: " + ce);

/**
* A utility class to parse the session addresses.
*/

class SessionLabel {

public String addr = null;
public int port;
public int ttl = 1;

SessionLabel(String session) throws Illegal ArgumentException {

int off}

String portStr = null;£tIStr = null;

if (session !=null && session.length() > 0) {
while (session.length()>"1 && session.charAt(0) =="/")

session= session.substring(1);

/I Now see if there's a addr specified.
off'= session.indexOf{('/");
if (off ==-1) {
if (!session.equals(""))
addr = session,;
} else {
addr = session.substring(0, off);
session = session.substring(off + 1);
// Now see if there's a port specified
off = session.indexOf('/");
if (off == -1) {

if (!session.equals(""))
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portStr = session;
} else {

portStr = session.substring(0, off);
session = session.substring(off + 1);
// Now see if there's a ttl specified
off = session.indexOf('/");
if (off =="-1) {

if (!session.equals(""))

ttlStr = session;

} else {

ttIStr = session.substring(0, off);

if (addr == null)
throw new Illegal ArgumentException();

if (portStr !=null) {
try {
Integer integer = Integer.valueOf(portStr);
if (integer !=null)
port = integer.intValue();
} catch. (Throwable't) {

throw new IllegalArgumentException();

]

}-else

throw new [llegal ArgumentException();

if (ttIStr '=null) {
try {
Integer integer = Integer.valueOf{ttIStr);
if (integer !=null)
ttl = integer.intValue();
} catch (Throwable t) {

throw new Illegal ArgumentException();
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/**
* GUI classes for the Player.
*/

class PlayerWindow extends Frame {

Player player;

ReceiveStream stream;

PlayerWindow(Player p, ReceiveStream strm) {
player = p;

stream = strm;

public void initialize() {

add(new PlayerPanel(player));

public void close() {
player.close();
setVisible(false);
dispose();

public void addNotify(). {
super.addNotify();

pack();

/**

* GUI classes-for the Player.
*/

class PlayerPanel extends Panel {

Component vc, cc;
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PlayerPanel(Player p) {

setLayout(new BorderLayout());

if ((vc = p.getVisualComponent()) != null)
add("North", vc);

if ((cc = p.getControlPanelComponent()) != null)
add("Center", cc);
// info = new java.awt.Label();

//add("South",info);

}

public Dimension getPreferredSize() {
mtw=0,h=0;
if (ve !=null) {
Dimension size = ve.getPreferredSize();
w = size.width;
h = size.height;
H
if (cc !=null) {
Dimension size = cc.getPreferredSize();
if (w==0)
w = size.width;
h += size.height + 30;
H
if (w < 160)
w ="160;

return new Dimension(w, h);

public static void main(String argv[]) {
if (argv.length ==0)
prUsage();

initJSAPI();

new Thread(new Runnable() {

public void run() {

receivestring.listenServerSocket();
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})-start();

AVReceive2 avReceive = new AVReceive2(argv);
if (lavReceive.initialize()) {
System.err.println("Failed to initialize the sessions.");

System.exit(-1);

// Check to see if AVReceive2 is done.
try {
while (lavReceive.isDone())
Thread.sleep(1000);
} catch (Exception e) {}

System.err.println("Exiting AVReceive2");

static void prUsage(). {
System.ert.printin("Usage: AVReeeive2 <session> <session> ...");
System.err.println(". <session>: <address>/<port>/<tt[>");

System.exit(0);

public static void info2(String infol){
System.out.println(infol);

try{
synthesizer.speakPlainText(infol, null);
synthesizer.waitEngineState(Synthesizer. QUEUE_EMPTY);
modifyRate(synthesizer);
} catch (Exception ex) {
ex.printStackTrace();

}
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public static void initJSAPI() {

listAllVoices("general");
String voiceName = "kevin16"; //poia fwnh 8a akougetai
System.out.println();

System.out.println("Using voice: " + voiceName);

try {
SynthesizerModeDesc desc = new SynthesizerModeDesc(
null, // engine name
"general", // mode name
Locale.US, //locale
null, // running
null); // voice
synthesizer = Central.createSynthesizer(desc);
if (synthesizer == null) {
String message = "\nCan't-find synthesizer.\n"
+ "Make sure that there is-a \"speech.properties\" file "
+ "at either of these locations: \n";
message += "user:home- "
+ System.getProperty("user.home") + "\n";
message += "java.home/lib: " + System.getProperty("java.home")
+File.separator + 'lib\n";

System.err:println(message);

System.exit(1);

/[-Get the synthesizer ready to speak
synthesizer.allocate();

synthesizer.resume();

// Choose the voice.
desc = (SynthesizerModeDesc) synthesizer.getEngineModeDesc();
Voice[] voices = desc.getVoices();
Voice voice = null;
for (int i = 0; 1 < voices.length; i++) {
if (voices[i].getName().equals(voiceName)) {

voice = voices[i];
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break;

H
if (voice == null) {
System.err.println(
"Synthesizer does not have a voice named "+ voiceName + ".");
System.exit(1);
H
synthesizer.getSynthesizerProperties().setVoice(voice);
} catch (Exception e) {
e.printStackTrace();

}

public static void listAllVoices(String modeName) {
System.out.println();
System.out.println(
"All " + modeName + " Mode JSAPI Synthesizers-and Voices:");
SynthesizerModeDesc required = new SynthesizerModeDesc(
null, //engine name
modeName, // mode name
Locale.US, // locale
null,  //running
null); // voices
EngineList engineList = Central.availableSynthesizers(required);
for (int i = 0;,1 < engineList.size(); i++) {
SynthesizerModeDesc desc = (SynthesizerModeDesc) engineList.get(i);
System.out.println("" " + des¢.getEngineName()
+" (mode=" + desc.getModeName()
+", locale=" + desc.getLocale() + "):");
Voice[] voices =desc.getVoices();
for (int j = 0; j < voiees.length; j++) {

System.out.println(" "+ voices[j].getName());

public static void modifyRate(Synthesizer s)
{
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SynthesizerProperties p = s.getSynthesizerProperties();
float nsr = p.getSpeakingRate() - 20.0f;

try
{
p-setSpeakingRate(nsr);

}
catch(Exception ¢)
{
}

}// end of AVReceive2

5.5.2 receivestring.java

import java.io.BufferedReader;
import java.io.IOException;
import java.io.InputStreamReader;
import java.io.PrintWriter;

import java.net.ServerSocket;

import java.net.Socket;

public class receivestring implements Runnable{
public receivestring(Socket client) {
this.client'= client;
H
public void run() {
BufferedReader in = null;
PrintWriter out = null;
try{
in = new BufferedReader(new InputStreamReader(client.getInputStream()));
} catch (IOException e) {

System.out.println("in or out failed");

62



System.exit(-1);

}
try{

line = in.readLine();

if(line !=null){
System.out.println(line);
Thread.currentThread().sleep(500);
AVReceive2.info2(line);
H
} catch (NullPointerException ne) {}
catch (IOException e) {}
catch (InterruptedException ie){}

H
public static void listenServerSocket() {
try{
server = new ServerSocket(4444);
}

catch (IOException e) {
System.out.println("Could not listen on-port 4444");
System.exit(-1);
}

while(true) {

try{

receivestring w;
w-= new receivestring(server.accept());
Threadt =new Thread(w);
t.start();
}
catch (IOException e) {
System.out.println(" Accept failed: 4444");
System.exit(-1);
}
}
H

static ServerSocket server = null;
private Socket client = null;

static String line;
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5.5.3 VideoStreamer.java

/*
* @(#)AVReceive2.java 1.3 01/03/13

%

* Copyright (c) 1999-2001 Sun Microsystems, Inc. All Rights Reserved.

*

* Sun grants you ("Licensee") a non-exclusive, royalty free, license touse,

* modify and redistribute this software in source and binary code form,

* provided that i) this copyright notice and license appear on all copies of

* the software; and ii) Licensee does not utilize the software in-a manner

* which is disparaging to Sun.

*

* This software is provided "AS IS," without a warranty of any kind. ALL

* EXPRESS OR IMPLIED CONDITIONS; RERRESENTATIONS AND WARRANTIES,
INCLUDING ANY

* IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
OR

* NON-INFRINGEMENT, ARE HEREBY EXCLUDED. SUN AND ITS LICENSORS SHALL NOT
BE

* LIABLE FOR ANY DAMAGES SUFFERED-BY LICENSEE AS A RESULT OF USING,
MODIFYING

* OR DISTRIBUTING THE SOFTWARE OR ITS DERIVATIVES. IN NO EVENT WILL SUN OR
ITS

* LICENSORS-BE LIABLE-FOR ANY LOST REVENUE, PROFIT OR DATA, OR FOR DIRECT,
* INDIRECT, SPECIAL, CONSEQUENTIAL, INCIDENTAL OR PUNITIVE DAMAGES,
HOWEVER

* CAUSED-AND REGARDLESS OF THE THEORY OF LIABILITY, ARISING OUT OF THE
USE OF

* OR INABILITY TO USE SOFTWARE, EVEN IF SUN HAS BEEN ADVISED OF THE

* POSSIBILITY. OF SUCH DAMAGES.

%

* This software is not designed or intended for use in on-line control of

* aircraft, air traffic, aircraft navigation or aircraft communications; or in

* the design, construction, operation or maintenance of any nuclear

* facility. Licensee represents and warrants that it will not use or

* redistribute the Software for such purposes.
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*/

import java.lang.Object;
import java.applet. Applet;

// The java media packages

import javax.media.*;

import javax.media.format.*;

import javax.media.bean.playerbean.*;
import javax.media.format.VideoFormat;
import javax.media.protocol.*;

import javax.media.protocol.DataSource;
import javax.media.control.*;

import javax.media.control. TrackControl;
import javax.media.control. QualityControl;
import javax.media.rtp.*;

import javax.media.rtp.rtcp.*;

import com.sun.media.rtp.*;

// Java platform packages

import java.awt.*;

import java.awt.event.*;

import java.net.*;

import java.net.InetAddress;

import java.io.*;

import java.util.*;

import javax.swing.*;

import javax.swing.event:*;

import java.awt.event.MouseListener;

import-java.awt.event.MouseEvent;

//jogl packages
import javax.media.opengl.*;

import com.sun.opengl.util.*;
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public class VideoStreamer {

// Input MediaLocator

// Can be a file or http or capture source
private MediaLocator locator;
private String ipAddress;

private int portBase;

private static Processor processor = null;
public static String[] Playlist = {"file:bike.avi" , "file:bike.avi" };
public static String[] Info = {"artist:blah blah" , "blah blah sto tetragono"};
public static String server[Pname = "192.168.2.104" ;
public static int  serverPort = 4444;

public static String txtl;
private RTPManager rtpMgrs|[];

private DataSource dataOutput = null;

public VideoStreamer(MediaLocator locator,
String ipAddress,
String pb,

Format format) {

this.locator = locator;
this:ipAddress =ipAddress;
Integer integer = Integer.valueOf(pb);
if (integer'!= null)
this.portBase = integer.intValue();

/**
* Starts the transmission. Returns null if transmission started ok.
* Otherwise it returns a string with the reason why the setup failed.
*/

public synchronized String start() {
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String result;

// Create a processor for the specified media locator
// and program it to output JPEG/RTP

result = createProcessor();

if (result !=null)

return result;

/I Create an RTP session to transmit the output of the
// processor to the specified IP address and port no.
result = createTransmitter();
if (result !=null) {

processor.close();

processor = null;

return result;

// Start the transmission

processor.start();

return null;

/**
* Stops the transmission if already started
*/
public void step() {
synchronized (this) {
if (processor-!= null) {
processor.stop();
proeessor.close();
processor = null;
for-(int i = 0; i < rtpMgrs.length; i++) {
rtpMgrs[i].removeTargets( "Session ended.");
rtpMgrs][i].dispose();
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private String createProcessor() {

if (locator == null) return "Locator is null";

DataSource ds;

DataSource clone;

try {

ds = javax.media.Manager.createDataSource(locator);
} catch (Exception e) {

return "Couldn't create DataSource";

// Try to create a processor to handle the input media-locator
try {
processor = javax.media.Manager.createProcessor(ds);
} catch (NoProcessorException npe)-{
return "Couldn't create processor";
} catch (IOException ioe) {

return "IOException creating processor";

// Wait for it to configure
boolean result = waitForState(processor, Processor.Configured);

if (result == false)-return "Couldn't configure processor";

// Get the tracks from the processor
TrackControl [] tracks = processor.getTrackControls();

// Do we have atleast one track?
if (tracks == null || tracks.length < 1)

return "Couldn't find tracks in processor";

// Program the tracks.
for (int i = 0; 1 < tracks.length; i++)
tracks[i].setFormat(new VideoFormat(VideoFormat.JPEG_RTP));
result = waitForState(processor, Controller.Realized);
if (result == false)

return "Couldn't realize processor";
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/I Get the output data source of the processor

dataOutput = processor.getDataOutput();

return null;

%
* Use the RTPManager API to create sessions for each media
* track of the processor.
*/
private String createTransmitter() {
// Cheated. Should have checked the type.
PushBufferDataSource pbds = (PushBufferDataSource)dataOutput;
PushBufferStream pbss[] = pbds.getStreams();

rtpMgrs = new RTPManager[pbss.length];
SessionAddress localAddr, destAddr;
InetAddress ipAddr;

SendStream sendStream;

int localport, destport;

SourceDescription srcDesList[];

for (int i = 0;1 <pbss.length; i++){
try {
rtpMgrs[i} = RTPManager.newInstance();
localport = portBase + 4*i;
1pAddr = InetAddress.getByName(ipAddress);
localAddr =new SessionAddress( InetAddress.getLocalHost(),
localport);
destport = localport+2;
destAddr = new SessionAddress( ipAddr, destport);
rtpMgrs|[i].initialize( localAddr);
rtpMgrs[i].addTarget( destAddr);
System.err.println( "Created RTP session: " + ipAddress + " " + localport + " " +
destport);

sendStream = rtpMgrs[i].createSendStream(dataOutput, 1);
sendStream.start();

} catch (Exception e) {
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return e.getMessage();

return null;

[/ st st sieste st st s e she st sk seshe st st sk she st sk skt st sk s ke stk s st ke st steste kst sk s stk ke sk st skesteskeok kst skeskokokskokokosksgetok dekok

* Convenience methods to handle processor's state changes.

****************************************************************/

private Integer stateLock = new Integer(0);

private boolean failed = false;

Integer getStateLock() {

return stateLock;

void setFailed() {

failed = true;

private synchronized boolean.waitForState(Processor p, int state) {
p-addControllerListener(new StateListener());

failed = false;

// Call the required method ‘on the processor

if (state == Processor.Configured) {
p-configure();

} else'if (state ==Processor.Realized) {

p.realize();

// Wait until we get an event that confirms the

// success of the method, or a failure event.

// See StateListener inner class

while (p.getState() < state && !failed) {
synchronized (getStateLock()) {

try {
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getStateLock().wait();
} catch (InterruptedException ie) {

return false;

if (failed)
return false;
else

return true;
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* Inner Classes

****************************************************************/

class StateListener implements ControllerListener {

public void controllerUpdate(ControllerEvent ce) {

// If there was an error during configure or
// realize, the processor-will be closed
if (ce instanceof ControllerClosedEvent)

setFailed();

// All controller events, send a notification
//-to the waiting thread in waitForState method.
if (ceinstanceof ControllerEvent) {
synchronized (getStateLock()) {
getStateLock().notifyAll();

/****************************************************************

* Sample Usage for VideoStreamer class

****************************************************************/
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public static void main(String [] args) {

if (args.length < 2) {
prUsage();

Format fmt = null;

mnti=0;

// Create a audio transmit object with the specified params.

final VideoPlay rtv =new VideoPlay(args[i]);
rtv.setVisible(true);
rtv.setSize(500,400);

rtv.setResizable(true);

for (i = 0; i < Playlist.length; i++){

final VideoStreamer at = new-VideoStreamer(new Medialocator("screen://4,57,492,320/20"),
"192.168.2.104", "42050", fmt);

final AudioStreamer st= new AudioStreamer(new MediaLocator(args[i+1]), "192.168.2.104",
"42054", fmt);

// Start the transmission
String result = at.start();
String result] = st.start();

// result will-be non-null if there was an error. The return
/l.value is a String describing the possible error. Print it.
if (result !=null) {

System.err.printin("Error : " + result);

System.exit(0);
b
if (resultl !=null) {

System.err.println("Error : " + resultl);

System.exit(0);

System.err.println("Start transmission for 60 seconds...");
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// Transmit for 60 seconds and then close the processor
// This is a safeguard when using a capture data source
// so that the capture device will be properly released
// before quitting.

// ' The right thing to do would be to have a GUI with a
// "Stop" button that would call stop on AVTransmit2

try {

int t1=(int)processor.getDuration().getSeconds();
int t=t1;
System.out.println("Start transmission for " +t1 + " seconds");

Thread.currentThread().sleep(t);

} catch (InterruptedException ie) {

}

// Stop the transmission

at.stop();

System.err.println("...transmission ended.");

}

System_exit(0);

static-void prUsage() {
System.err.printin("Usage: VideoStreamer <sourceURL> <destIP> <destPortBase>");
System.err.printin("  <sourceURL>: input URL or file name");
System.err.printin("  <destIP>: multicast, broadcast or unicast IP address for the
transmission");
System.err.printin("  <destPortBase>: network port numbers for the transmission.");
System.err.println(" The first track will use the destPortBase.");

System.err.println(" The next track will use destPortBase + 2 and so on.\n");
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System.exit(0);

public static class VideoPlay extends Frame implements ActionListener, MouseListener,
MouseMotionListener,

ControllerListener {

public Player pl = null;

Component controlPanel = null;

public int s = 10;

boolean status = false;

Graphics g;

Graphics h, h1, h2, h3,
h4,h5,h6,h7,h8,h9,h10,h11,h12,h13,h14,h15,h16,h17,h18;h19,h20,h21,h22,h23;h24,h25,h26,h27,h28,h
29,h30,h31,h32,h33,h34,h35,h36,h37,h38,h39,h40,h41,h42,h43;
public Graphics gi;

mnti=0;

int flag = 0;

int flagl = 0;

int flag2 = 0;

public intr = 10;

public String txt;

public String ft;

public int x1 = 200;

public int y1 =250;

public int x2;

public int y2;

public final GL.Canvas canvasl =new GLCanvas();
public final Panel panelVideo = new Panel();
public final Panel panelButton1 = new Panel();
public final Panel panelButton2 = new Panel();
public int fT;

public String sze;

public int[]axisx={1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,1, 1,1, 1,1, 1, 1, 1, 1, 1, 1, 1,
L1,1,1,1,1,1,1,1,1,1,1, 1,1, 1};
public int[]axisy={1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,1, 1,1, 1,1, 1, 1, 1, 1, 1,
,1,1,1,1,1,1,1,1,1, 1,1, 1, 1, 1};
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Player player = null;
Component visualComponent = null;
Component controlComponent = null;

Component progressBar = null;

Button bl = new Button("Insert Graphics");

Button b2 = new Button("Insert Text/Annotation");

public JTextField textl = new JTextField(15);

public JComboBox jfont;

public JComboBox jsize;

public String[] font = {"TimesNewRoman", "Arial", "Century", "Courier", "Impact","Verdana",
"Webding", "Latha" } ;

public String[] size = {"10", "12", "14", "18", "24", "36", "48" } ;

private int stringTolnt(String foop) {

try {
return Integer.valueOf(foop.trim()).intValue();

}

catch (Exception e)

{

return 0;

}

public void mouseExited(MouseEvent-e) {

i

public void mouseEntered(MouseEvent e) {
h

public void mousePressed(MouseEvent e) {
b

public void mouseReleased(MouseEvent e) {
}

public void mouseClicked(MouseEvent e) {
x1 = e.getX();
yl =e.getY();
H
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public void mouseMoved(MouseEvent e) {

}

public void mouseDragged(MouseEvent ¢) {

if (flag2 < 36){

x2 =e.getX();

y2 =e.getY();

axisx[flag2] = x2;

axisy[flag2] = y2;
System.out.println(axisx[flag2]);
flag2++;

H
else { flag2 =0;

H

public void actionPerformed(ActionEvent )

{
if ( status == true )
{
System.out.println(s);
if (bl == e.getSource() )
{
s=15;

canvasl.setVisible(true);

System.out.println(s);

i

if ( b2 ==e.getSource() )

{
r=-15;
fnt = (String)jfont.getSelectedItem();
sze=(String)jsize.getSelectedItem();
fl = stringTolnt(sze);

System.out.println(fnt);
txt = text1.getText();
System.out.println(r);

txtl = txt;

new Thread(new Runnable() {
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public void run() {
if (txtl !=null){
System.out.println(txt1);
mysocket.sendstring(txt1);

}

})-start();

}

repaint();

}

blic static JPanel createGradientPanel() {
JPanel gradientPanel = new JPanel() {
public void paintComponent(Graphics d) {
((Graphics2D) d).setPaint(new GradientPaint(0;.0, Color. WHITE,
getWidth(), getHeight(), Color. DARK., GRAY));
d.fillRect(0, 0, getWidth(), getHeight());

H
15
gradientPanel.setLayout(new BorderLayout());

return gradientPanel;

VideoPlay(String argl)

{

super("Video Player");
setLayout(new-BorderLayout());
panelVideo:setLayout(new BorderLayout());
textl = new JTextFicld (15);
jfont = new JComboBox (font);
jsize'= new JComboBox (size);
panelButton2.add(text1);
panelButton2.add(jfont);
panelButton2.add(jsize);
panelButton2.add(b2);
panelButtonl.add(bl);
add(panelButton1,"North");
add(panelVideo,"Center");
add(panelButton2, "South");

78



bl.addActionListener(this);
b2.addActionListener(this);
jfont.addActionListener(this);
jsize.addActionListener(this);
System.out.println(r);

URL mediaURL = null;

try
{

MediaLocator locator = new MediaL.ocator(argl);
pl = Manager.createPlayer(locator);
pl.addControllerListener(this);
pl.realize();
} catch (MalformedURLException e) {
System.err.println("Invalid media file URL!");
return;
} catch(NoPlayerException e) {
System.err.println("Unable to find.a player for "+mediaURL);
return;
} catch(NullPointerException-e) {
System.err.println("Could not create player for "+mediaURL);
return;
} catch(Exception e)

{
System.out.println("ERROR: "+e);

)

if (pl '=null)
{
canvasl.addGLEventListener(new Gears());
canvasl.setSize(200, 150);
canvasl.setVisible(false);
panelVideo.add(canvasl);
final Animator animator = new Animator(canvasl);
addWindowListener(new WindowAdapter() {
public void windowClosing(WindowEvent e) {
// Run this on another thread than the AWT event queue to
// make sure the call to Animator.stop() completes before

// exiting
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new Thread(new Runnable() {
public void run() {
animator.stop();
System.exit(0);
H
})-start();
H
1)
show();
animator.start();

pl.start();

addWindowListener(new WindowAdapter() {
public void windowClosing(WindowEvent e) {
if (pl !=null) pl.close();
dispose();
System.exit(0);

1

public void controllerUpdate(ControllerEvent event) {

if (event instanceof RealizeCompleteEvent){
if ((visualComponent = pl.getVisual Component()) !=null) {
panelVideo.add("Center", visualComponent);

visualComponent.addMouseListener(this);
visualComponent.addMouseMotionListener(this);

//g = visual Component.getGraphics();

i
if ((controlComponent = pl.getControlPanelComponent()) != null)
panelVideo.add("South",controlComponent);
validate();
status = true;
repaint();
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System.out.println("RealizeComplete event received");

pl.start();

else if (event instanceof ControllerErrorEvent) {
System.err.println("*** ControllerErrorEvent *** " +

((ControllerErrorEvent)event).getMessage());

else if (event instanceof CachingControlEvent) {

// Put a progress bar up when downloading starts,
// take it down when downloading ends:
CachingControlEvent e = (CachingControlEvent).event;

CachingControl control = e.getCachingControl();

long cc_progress = e.getContentProgress();
long cc_length = control.getContentLength();

if (progressBar, == null), "/ Add the bar if not already there ...
if ((progressBar = control.getProgressBarComponent()) !=null) {
this.add("North", progressBar);
this.validate();

}

if (progressBar !=null) // Remove bar when finished ownloading
if (cc_progress = cc_length) {
this.remove (progressBar);
progressBar = null;

this.validate();

}

if (event.instanceof StopEvent){
pl.setMediaTime(new Time(0));
pl.start();

}
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public void paint(Graphics gi)

{
if (r 1=10) {
if (flag=2)
{
if ( visualComponent !=null)

{

g = visualComponent.getGraphics();

h = visualComponent.getGraphics();
h1 = visual Component.getGraphics();
h2 = visual Component.getGraphics();
h3 = visual Compenent.getGraphics();
h4 = visualComponent.getGraphics();
h5 = visualComponent.getGraphics();
h6 = visual Component:getGraphics();
h7 = visualComponent.getGraphics();
h8 = visualComponent.getGraphics();
h9 = visualComponent.getGraphics();
h10 ='visual Component.getGraphics();
h11 = visualComponent.getGraphics();
h12 = visualComponent.getGraphics();
h13 = visual Component.getGraphics();
h14 = visual Component.getGraphics();
h15 = visualComponent.getGraphics();
h16 = visual Component.getGraphics();
h17 = visual Component.getGraphics();
h18 = visual Component.getGraphics();
h19 = visual Component.getGraphics();
h20 = visual Component.getGraphics();
h21 = visual Component.getGraphics();
h22 = visual Component.getGraphics();
h23 = visual Component.getGraphics();
h24 = visual Component.getGraphics();
h25 = visual Component.getGraphics();
h26 = visual Component.getGraphics();
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h27 = visual Component.getGraphics();
h28 = visual Component.getGraphics();
h29 = visual Component.getGraphics();
h30 = visual Component.getGraphics();
h31 = visual Component.getGraphics();
h32 = visual Component.getGraphics();
h33 = visual Component.getGraphics();
h34 = visual Component.getGraphics();
h35 = visual Component.getGraphics();

Font f = new Font(fnt,Font. BOLD,fl);
panelVideo.setFont(f);

h.fillOval(axisx[0],axisy[0],10,10);
h1.fillOval(axisx[1],axisy[1],10;10);
h2.fillOval(axisx[2],axisy[2],10,10);
h3.fillOval(axisx[3 ];axisy[3],10,10);
h4.fillOval(axisx[4],axisy[4],10,10);
h5AillOval(axisx[5],axisy[5],10,10);
he.fillOval(axisx[6],axisy[6];10,10);
h7.fillOval(axisx[7],axisy[7],10,10);
h8.fillOval(axisx[8],axisy[8],10,10);
h9.fillOval(axisx[9],axisy[9],10,10);
h10.fillOval(axisx[10],axisy[10],10,10);
h1l1.fillOval(axisx[11],axisy[11],10,10);
h12.fillOval(axisx[12],axisy[12],10,10);
h13.fillOval(axisx[13],axisy[13],10,10);
h14.fillOval(axisx[ 14],axisy[14],10,10);
h15.fillOval(axisx[15],axisy[15],10,10);
h16.fillOval(axisx[16],axisy[16],10,10);
h17.fillOval(axisx[17],axisy[17],10,10);
h18.fillOval(axisx[18],axisy[18],10,10);
h19.fillOval(axisx[19],axisy[19],10,10);
h20.fillOval(axisx[20],axisy[20],10,10);
h21.fillOval(axisx[21],axisy[21],10,10);
h22.fillOval(axisx[22],axisy[22],10,10);
h23.fillOval(axisx[23],axisy[23],10,10);
h24.fillOval(axisx[24],axisy[24],10,10);
h25.fillOval(axisx[25],axisy[25],10,10);
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h26.fillOval(axisx[26],axisy[26],10,10);
h27 fillOval(axisx[27],axisy[27],10,10);
h28.fillOval(axisx[28],axisy[28],10,10);
h29 fillOval(axisx[29],axisy[29],10,10);
h30.fillOval(axisx[30],axisy[30],10,10);
h31.fillOval(axisx[31],axisy[31],10,10);
h32.fillOval(axisx[32],axisy[32],10,10);
h33.fillOval(axisx[33],axisy[33],10,10);
h34 fillOval(axisx[34],axisy[34],10,10);
h35.fillOval(axisx[35],axisy[35],10,10);

g.drawString(txt, x1, y1);

flag = 0;
H
H
flagt++;
repaint();
H

class Gears implements GLEventListener, MouseListener, MouseMotionListener {

private float view ‘rotx =20.0f, view_roty = 30.0f, view_rotz = 0.0f;
private int gear1, gear2; gear3;

private float-angle = 0.0f;

private int prevMouseX, prevMouseY;

private boolean mouseRButtonDown = false;
public void init(GLAutoDrawable drawable) {

// Use debug pipeline
// drawable.setGL(new DebugGL(drawable.getGL()));
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GL gl = drawable.getGL();

System.err.println("INIT GL IS: " + gl.getClass().getName());

gl.setSwaplInterval(1);

float pos[] = { 5.0f, 5.0f, 10.0f, 0.0f };
float red[] = { 0.8f, 0.1f, 0.0f, 1.0f };
float green[] = { 0.0f, 0.8f, 0.2f, 1.0f };
float blue[] = { 0.2f, 0.2f, 1.0f, 1.0f };

gl.glLightfv(GL.GL _LIGHTO, GL.GL_POSITION, pos, 0);
gl.glEnable(GL.GL CULL FACE);
gl.glEnable(GL.GL_LIGHTING);
gl.glEnable(GL.GL_LIGHTO);
gl.glEnable(GL.GL_DEPTH_TEST);

/* make the gears */

gearl = gl.glGenLists(1);

gl.glNewList(gearl, GL.GL COMPILE);

gl.glMaterialfv(GL.GL _FRONT, GL.GL AMBIENT. AND DIFFUSE, red, 0);
gear(gl, 1.0f, 4.0f, 1.0£; 20, 0.71);

gl.glEndList();

gear2 = gl.glGenLists(1);

gl.gINewList(gear2, GL.GL_COMPILE);

gl.glMaterialfw(GL.GL- FRONT; GL.GL_AMBIENT_ AND_DIFFUSE, green, 0);
gear(gl, 0.5f; 2.0f; 2.01;-10, 0.7f);

gl.glEndList();

gear3.= gl.glGenLists(1);

gl.gINewList(gear3, GL.GL_COMPILE);

gl.glMaterialfv(GL.GL_FRONT, GL.GL AMBIENT AND DIFFUSE, blue, 0);
gear(gl, 1.3f, 2.0f, 0.5f, 10, 0.7f);

gl.glEndList();

gl.glEnable(GL.GL_NORMALIZE);
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drawable.addMouseListener(this);
drawable.addMouseMotionListener(this);

}

public void reshape(GLAutoDrawable drawable, int X, int y, int width, int height) {
GL gl = drawable.getGL();

float h = (float)height / (float)width;

gl.glMatrixMode(GL.GL_PROJECTION);

System.err.println("GL_VENDOR: " + gl.glGetString(GL.GL .VENDOR));
System.err.println("GL_RENDERER: " + gl.glGetString(GL.GL RENDERER));
System.err.println("GL_VERSION: " + gl.glGetString(GL.GL_VERSION));
gl.glLoadIdentity();

gl.glFrustum(-1.0f, 1.0f, -h, h, 5.0f, 60.0f);

gl.glMatrixMode(GL.GL_ MODELVIEW);

gl.glLoadIdentity();

gl.glTranslatef(0.0f, 0.0f, -40.01);

public void display(GLAutoDrawable drawable) {
angle += 2.0f;
//gl.glClearColor (0.0f, 0.0f, 0.0£,-0.01);
GL gl = drawable.getGL();
if ((drawable instanceof GLJPanel) &&
!((GLJPanel) drawable).isOpaque() &&
((GLJPanel) drawable):shouldPreserveColorBufferIfTranslucent()) {
gl.glClear(GL.GL_DEPTH. BUFFER BIT);
} else {
gl.glClear(GL.GL. COLOR BUFFER BIT | GL.GL DEPTH BUFFER BIT);

}

gl.glPushMatrix();

gl.glRotatef(view_rotx, 1.0f, 0.0f, 0.0f);
gl.glRotatef(view_roty, 0.0f, 1.0f, 0.0f);
gl.glRotatef(view_rotz, 0.0f, 0.0f, 1.0f);

gl.glPushMatrix();
gl.glTranslatef(-3.0f, -2.0f, 0.0f);
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gl.glRotatef(angle, 0.0f, 0.0f, 1.0f);
gl.glCallList(gear1);
gl.glPopMatrix();

gl.glPushMatrix();

gl.glTranslatef(3.1f, -2.0f, 0.0f);
gl.glRotatef(-2.0f * angle - 9.0f, 0.0f, 0.0f, 1.01);
gl.glCallList(gear2);

gl.glPopMatrix();

gl.glPushMatrix();

gl.glTranslatef(-3.1f, 4.2, 0.01);
gl.glRotatef(-2.0f * angle - 25.0f, 0.0f, 0.0f, 1.01);
gl.glCallList(gear3);

gl.glPopMatrix();

gl.glPopMatrix();
}

public void displayChanged(GLAutoDrawable drawable, -boolean modeChanged, boolean
deviceChanged) {}

public void gear(GL gl,
float inner_radius,
float outer radius,
float width;
int-teeth,
float tooth _depth)

int i;
floatr0, r1;r2;
float angle, da;

float u;-v, len:
r0 = inner_radius;
rl = outer_radius - tooth_depth / 2.0f;

r2 = outer_radius + tooth_depth / 2.0f;

da = 2.0f * (float) Math.PI / teeth / 4.0f;
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gl.glShadeModel(GL.GL _FLAT);

gl.glNormal3£(0.0f, 0.0f, 1.01);

/* draw front face */
gl.gIBegin(GL.GL_QUAD_STRIP);
for (i=0; i <= teeth; i++)
{
angle =1 * 2.0f * (float) Math.PI / teeth;
gl.glVertex3f(r0 * (float)Math.cos(angle), r0 * (float)Math.sin(angle), width * 0.5f);
gl.glVertex3f(r1 * (float)Math.cos(angle), r1 * (float)Math.sin(angle), width * 0:5f);
if(i <teeth)
{
gl.glVertex3f(r0 * (float)Math.cos(angle), r0 * (float)Math.sin(angle); width *:0.5f);
gl.glVertex3f(r1 * (float)Math.cos(angle + 3.0f * da), r1 * (float)Math.sin(angle + 3.0f * da),
width * 0.5f);
H

H
gl.glEnd();

/* draw front sides of teeth */
gl.glBegin(GL.GL_QUADS);
for (i=0; i < teeth; i++)
{
angle =1 * 2.0f */(float) Math.PI/ teeth;
gl.glVertex3f(r1 * (float)Math.cos(angle); r1 * (float)Math.sin(angle), width * 0.5f);
gl.glVertex3f(r2 * (float)Math.cos(angle + da), r2 * (float)Math.sin(angle + da), width * 0.5f);
gl.glVertex3f(r2.* (float)Math.cos(angle + 2.0f * da), r2 * (float)Math.sin(angle + 2.0f * da),
width * 0.51);
gl.glVertex3f(r]'* (float)Math.cos(angle + 3.0f * da), r1 * (float)Math.sin(angle + 3.0f * da),
width * 0.5f);
h
gl.glEnd();

/* draw back face */
gl.glBegin(GL.GL_QUAD_ STRIP);
for (1 = 0; 1 <=teeth; i++)
{
angle =1 * 2.0f * (float) Math.PI / teeth;
gl.glVertex3f(rl * (float)Math.cos(angle), r1 * (float)Math.sin(angle), -width * 0.5f);
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gl.glVertex3f(r0 * (float)Math.cos(angle), r0 * (float)Math.sin(angle), -width * 0.5f);

gl.glVertex3f(r] * (float)Math.cos(angle + 3 * da), r1 * (float)Math.sin(angle + 3 * da), -width *
0.59);

gl.glVertex3f(r0 * (float)Math.cos(angle), r0 * (float)Math.sin(angle), -width * 0.5f);

H
gl.glEnd();

/* draw back sides of teeth */
gl.gIBegin(GL.GL__QUADS);
for (i=0; i < teeth; i++)
{
angle =1 * 2.0f * (float) Math.PI / teeth;
gl.glVertex3f(rl * (float)Math.cos(angle + 3 * da), r1 * (float)Math.sin(angle + 3 * da), -width *
0.51);
gl.glVertex3f(r2 * (float)Math.cos(angle + 2 * da), 12 * (float)Math:sin(angle + 2 * da), -width *
0.51);
gl.glVertex3f(r2 * (float)Math.cos(angle + da), r2 *(float)Math.sin(angle + da), -width * 0.5f);
gl.glVertex3f(rl * (float)Math.cos(angle), rl1 * (float)Math.sin(angle), -width * 0.5f);

}
gl.glEnd();

/* draw outward faces of teeth */
gl.glBegin(GL.GL_QUAD. STRIP);
for (i=0; i < teeth; i++)
{
angle =1 * 2.0f */(float)- Math.PI/ teeth;
gl.glVertex3f(rl * (float)Math.cos(angle), r1 * (float)Math.sin(angle), width * 0.5f);
gl.glVertex3f(rl-* (float)Math.cos(angle), r1 * (float)Math.sin(angle), -width * 0.5f);
u=r2 * (float)Math:cos(angle'+ da) - r1 * (float)Math.cos(angle);
v =12 * (float)Math:sin(angle + da) - r1 * (float)Math.sin(angle);
len = (float)Math.sqrt(u * u + v * v);
u /= len;
v /=1en;
gl.gINormal3f(v; -u, 0.0f);
gl.glVertex3f(r2 * (float)Math.cos(angle + da), r2 * (float)Math.sin(angle + da), width * 0.5f);
gl.glVertex3f(r2 * (float)Math.cos(angle + da), r2 * (float)Math.sin(angle + da), -width * 0.5f);
gl.gINormal3f{((float)Math.cos(angle), (float)Math.sin(angle), 0.0f);
gl.glVertex3f(r2 * (float)Math.cos(angle + 2 * da), 12 * (float)Math.sin(angle + 2 * da), width *
0.51);
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gl.glVertex3f(r2 * (float)Math.cos(angle + 2 * da), r2 * (float)Math.sin(angle + 2 * da), -width *
0.51);
u=rl * (float)Math.cos(angle + 3 * da) - 12 * (float)Math.cos(angle + 2 * da);
v =rl * (float)Math.sin(angle + 3 * da) - 12 * (float)Math.sin(angle + 2 * da);
gl.gINormal3f(v, -u, 0.01);
gl.glVertex3f(r1 * (float)Math.cos(angle + 3 * da), r1 * (float)Math.sin(angle + 3 * da), width-*
0.51);
gl.glVertex3f(rl * (float)Math.cos(angle + 3 * da), r1 * (float)Math.sin(angle + 3**.da); -width *
0.51);
gl.gINormal3f((float)Math.cos(angle), (float)Math.sin(angle), 0.01);
H
gl.glVertex3f(r1 * (float)Math.cos(0), r1 * (float)Math.sin(0), width *.0.5f);
gl.glVertex3f(rl * (float)Math.cos(0), r1 * (float)Math.sin(0), -width *0.5f);
gl.glEnd();

gl.glShadeModel(GL.GL_SMOOTH);

/* draw inside radius cylinder */
gl.glBegin(GL.GL_QUAD_STRIP);
for (1 =0; i <= teeth; i++)
{
angle =1 * 2.0f * (float) Math.PI / teeth;
gl.gINormal3f(-(float)Math.cos(angle), -(float)Math.sin(angle), 0.01);
gl.glVertex3f(r0 * (float)Math.cos(angle), rO *(float)Math.sin(angle), -width * 0.5f);
gl.glVertex3f(r0 * (float)Math.cos(angle), r0 * (float)Math.sin(angle), width * 0.5f);
H
gl.glEnd();
H

// Methods:required for the implementation of MouseListener
public void mouseEntered(MouseEvent e) {}

public void mouseExited(MouseEvent e) {}

public void mousePressed(MouseEvent e) {
prevMouseX =e.getX();
prevMouseY = e.getY();
if ((e.getModifiers() & e BUTTON3 MASK) !=0) {
mouseRButtonDown = true;
H
H
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public void mouseReleased(MouseEvent e) {
if ((e.getModifiers() & e BUTTON3 MASK) !=0) {
mouseRButtonDown = false;
H
H

public void mouseClicked(MouseEvent e) {}

// Methods required for the implementation of MouseMotionListener
public void mouseDragged(MouseEvent e) {

int x = e.getX();

inty = e.getY();

Dimension size = e.getComponent().getSize();

float thetaY = 360.0f * ( (float)(x-prevMouseX)/(float)size.width),
float thetaX = 360.0f * ( (float)(prevMouseY-y)/(float)size:height);

prevMouseX = x;

prevMouseY =y;
view_rotx += thetaX;

view_roty += thetaY;

}

public void mouseMoved(MouseEvent.e) {}
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5.5.4 AudioStreamer.java

import java.awt.*;

import java.io.*;

import java.net.InetAddress;

import javax.media.*;

import javax.media.protocol.*;

import javax.media.protocol.DataSource;
import javax.media.format.*;

import javax.media.control. TrackControl;
import javax.media.control.QualityControl;
import javax.media.rtp.*;

import javax.media.rtp.rtcp.*;

import com.sun.media.rtp.*;
public class AudioStreamer {

// Input MediaLocator

// Can be a file or http or capture source
private MediaLocator locator;

private String ipAddress;

private int portBase;

private Processor processor = null;
private RTPManager rtpMgrs[];
private DataSeurce dataOutput = null;

public AudioStreamer(MediaLocator locator,
String ipAddress,
String pb,

Format format) {

this.locator = locator;

this.ipAddress = ipAddress;

Integer integer = Integer.valueOf(pb);
if (integer != null)

92



this.portBase = integer.intValue();

/**
* Starts the transmission. Returns null if transmission started ok.
* Otherwise it returns a string with the reason why the setup failed.
*/

public synchronized String start() {

String result;

// Create a processor for the specified media locator
// and program it to output JPEG/RTP

result = createProcessor();

if (result !=null)

return result;

// Create an RTP session to transmit the output of the
// processor to the specified IP address and port-no.
result = createTransmitter();
if (result !=null) {

processor.close();

processor = null;

return result;

// Start the transmission

processor:start();

return null;

/**

* Stops the transmission if already started

*/

public void stop() {

synchronized (this) {
if (processor !=null) {

processor.stop();
processor.close();

processor = null;
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for (int i = 0; 1 < rtpMgrs.length; i++) {
rtpMgrs[i].removeTargets( "Session ended.");
rtpMgrs[i].dispose();

private String createProcessor() {

if (locator == null) return "Locator is null";

DataSource ds;

DataSource clone;

try {

ds = javax.media.Manager.createDataSource(locator);
} catch (Exception e) {

return "Couldn't create DataSource";

// Try to create a processor to handle the input-media locator
try {
processor = javax.media.Manager.createProcessor(ds);
} catch (NoProcessorException npe) {
return "Couldn't create processor”;
} catch (IOException ioe) ¢

return "lOException creatingprocessor";

//. Wait forit to cenfigure
boolean result = waitForState(processor, Processor.Configured);

if (result == false) return "Couldn't configure processor";

/I Get the tracks from the processor
TrackControl [] tracks = processor.getTrackControls();

// Do we have atleast one track?

if (tracks == null || tracks.length < 1)

return "Couldn't find tracks in processor";
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// Program the tracks.
for (int i = 0; 1 < tracks.length; i++)
tracks[i].setFormat(new AudioFormat(AudioFormat. MPEG RTP));
result = waitForState(processor, Controller.Realized);
if (result == false)

return "Couldn't realize processor";

/I Get the output data source of the processor

dataOutput = processor.getDataOutput();

return null;

%
* Use the RTPManager API to create sessions for each.media
* track of the processor.
*/
private String createTransmitter() {
// Cheated. Should have checked the type.
PushBufterDataSource pbds ='(PushBufferDataSource)dataOutput;
PushBufferStream pbss[] = pbds.getStreams();

rtpMgrs = new RTPManager[pbss.length];
SessionAddress.localAddr, destAddr;
InetAddress ipAddr;

SendStream sendStream;

int-localport, destport;

SourceDescription sreDesList[];

for (int i = 051 < pbss.length; i++) {
try.{
rtpMgrs[i] = RTPManager.newlnstance();
localport = portBase + 4*i;
ipAddr = InetAddress.getByName(ipAddress);
localAddr = new SessionAddress( InetAddress.getLocalHost(),
localport);
destport = localport+2;

destAddr = new SessionAddress( ipAddr, destport);
rtpMgrs|[i].initialize( local Addr);
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rtpMgrs[i].addTarget( destAddr);

System.err.println( "Created RTP session: " + ipAddress + " " + localport + " " +

destport);
sendStream = rtpMgrs[i].createSendStream(dataOutput, 1);
sendStream.start();
} catch (Exception e) {
return e.getMessage();
H
H

return null;
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* Convenience methods to handle processor's state-changes.

****************************************************************/

private Integer stateLock = new Integer(0);

private boolean failed = false;

Integer getStateLock() {

return stateLock;

void setFailed(){

failed = true;

private synchronized boolean waitForState(Processor p, int state) {
p.addControllerListener(new StateListener());
failed = false;

// Call the required method on the processor

if (state == Processor.Configured) {
p-configure();

} else if (state == Processor.Realized) {

p-realize();
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// Wait until we get an event that confirms the
// success of the method, or a failure event.
/I See StateListener inner class
while (p.getState() < state && !failed) {
synchronized (getStateLock()) {
try {
getStateLock().wait();
} catch (InterruptedException ie) {

return false;

if (failed)
return false;
else

return true;

/****************************************************************

* Inner Classes

****************************************************************/

class StateListener implements-ControllerListener §

public void controllerUpdate(ControllerEvent ce) {

//-1f there was an‘error during configure or
// realize; the processor-will be closed
if (ce instanceof ControllerClosedEvent)

setFailed();

// All controller events, send a notification
// to the waiting thread in waitForState method.
if (ce instanceof ControllerEvent) {
synchronized (getStateLock()) {
getStateLock().notifyAll();
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* Sample Usage for AudioStreamer class

****************************************************************/

public static void main(String [] args) {

if (args.length < 3) {
prUsage();

Format fmt = null;

mnti=0;

// Create a audio transmit object with the specified params.

AudioStreamer at = new AudioStreamer(new Medialocator(args[i]),
args[i+1], args[it2],-fimt);

// Start the transmission

String result = at.start();

// result will be non-null if there was an error. The return
// value is a String describing the possible error. Print it.
if (result !=null)’{

System:err.printIn("Error.:-!" + result);

System:exit(0);

System.err.println("Start transmission for 60 seconds...");

// Transmit for 60.seconds and then close the processor
// This is'a safeguard when using a capture data source
// so.that the-capture device will be properly released
// before-quitting.
// The right thing to do would be to have a GUI with a
// "Stop" button that would call stop on AVTransmit2
try {

Thread.currentThread().sleep(60000);

} catch (InterruptedException ie) {}
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// Stop the transmission

at.stop();

System.err.println("...transmission ended.");

System.exit(0);

static void prUsage() {

System.err.println("Usage: AudioStreamer <sourceURL> <destIP> <destPortBase>");

System.err.println("
System.err.println("
transmission");
System.err.println("
System.err.println("
System.err.println("
System.exit(0);

5.5.5 mysocket.java

import java.awt.*;
import javax:swing:*;
import java.io.*;

import java.net.*;

public class mysocket {
public mysocket()
{}

<sourceURL>: input URL or file name");

<destIP>: multicast, broadcast or unicast IP address for the

<destPortBase>: network port numbers for the transmission.");
The first track will use the destPortBase.");

The next track - will use destPortBase + 2 and so on.\n");

public static void sendstring(String data) {

try{
socket = new Socket("192.168.2.104", 4444);

out = new PrintWriter(socket.getOutputStream(), true);
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in = new BufferedReader(new InputStreamReader(socket.getInputStream()));
} catch (UnknownHostException ¢) {
System.out.println("Unknown host");
System.exit(1);
} catch (IOException e) {
System.out.println("No I/0");
H

out.println(data);
H
static Socket socket = null;
static PrintWriter out = null;

static BufferedReader in = null,

5.5.6 DataSource.java

package com.sun.media.protocol.screen;

import javax.media. Time;
import javax.media.MediaLocator;
import javax.media.protocol.*;

import java.io.IOException;

public class DataSource extends PushBufferDataSource {

protected Object [] controls = new Object[0];

protected boolean started = false;

protected String contentType = "raw";

protected boolean connected = false;

protected Time duration = DURATION UNBOUNDED;
protected LiveStream [] streams = null;

protected LiveStream stream = null;

public DataSource() {
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public String getContentType() {
if (!connected){
System.err.println("Error: DataSource not connected");

return null;

return contentType;

public void connect() throws IOException {
if (connected)
return;

connected = true;

public void disconnect() {
try {
if (started)
stop();
} catch (IOException e) {}

connected = false;

public void start() throws IOException {
// ' we need to throw error if connect() has not been called
if (!connected)
throw new java.lang.Error("DataSource must be connected before it can be started");
if (started)
return;
started = true;

stream.start(true);

public void stop() throws IOException {
if (('connected) || (!started))
return;
started = false;

stream.start(false);
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public Object [] getControls() {

return controls;

public Object getControl(String controlType) {

return null;

public Time getDuration() {

return duration;

public PushBufferStream [] getStreams() {
if (streams == null) {
streams = new LiveStream[1];
stream = streams[0] = new LiveStream(getLocator());

}

return streams;

5.5.7 LiveStream.java

package com.sun.media.protocol.screen;

import java.awt.*;

import java.awt.image.BufferedImage;
import javax.media.*;

import javax.media.format.*;

import javax.media.protocol.*;

import java.io.IOException;

import java.util.StringTokenizer;

public class LiveStream implements PushBufferStream, Runnable {
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protected ContentDescriptor cd = new ContentDescriptor(ContentDescriptor. RAW);
protected int maxDataLength;

protected int [] data;

protected Dimension size;

protected RGBFormat rgbFormat;

protected boolean started;

protected Thread thread;

protected float frameRate = 1f;

protected BufferTransferHandler transferHandler;

protected Control [] controls = new Control[0];

protected int x, y, width, height;

protected Robot robot = null;

public LiveStream(MediaLocator locator) {
try {
parseLocator(locator);
} catch (Exception e) {
System.err.println(e);
H
//size = Toolkit.getDefaultToolkit().getScreenSize();
size = new Dimension(width, height);
try {
robot = new Robot();
} catch (AWTException awe) {
throw new RuntimeException("");
H
maxDatalLength = size.width * size.height * 3;
rgbFormat = new RGBFormat(size, maxDataLength,
Format.intArray,
frameRate,
32,
0xFF0000, 0xFF00, OxFF,
1, size.width,
VideoFormat.FALSE,
Format.NOT_SPECIFIED);

// generate the data

data = new int{maxDatalLength];
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thread = new Thread(this, "Screen Grabber");

protected void parseLocator(MediaLocator locator) {

String rem = locator.getRemainder();

// Strip off starting slashes
while (rem.startsWith("/") && rem.length() > 1)

rem = rem.substring(1);

StringTokenizer st = new StringTokenizer(rem, "/");

if (st.hasMoreTokens()) {

}

// Parse the position

String position = st.nextToken();
StringTokenizer nums = new StringTokenizer(position, ",");
String stX = nums.nextToken();
String stY = nums.nextToken();
String stW = nums.nextToken();
String stH = nums.nextToken();
x = Integer.parselnt(stX);

y = Integer.parselnt(stY);

width = Integer.parselnt(stW);
height = Integer.parselnt(stH);

if (st.hasMoreTokens()) {

/***************************************************************************

// Parse the frame rate
String stFPS = st.nextToken();
frameRate = (Double.valueOf(stFPS)).floatValue();

* SourceStream

***************************************************************************/

public ContentDescriptor getContentDescriptor() {

return cd;

public long getContentLength() {
return LENGTH_UNKNOWN;
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public boolean endOfStream() {

return false;

/***************************************************************************

* PushBufferStream

***************************************************************************/

int seqNo = 0;

public Format getFormat() {

return rgbFormat;

public void read(Buffer buffer) throws IOException {
synchronized (this) {

Object outdata = buffer.getData();

if (outdata == null || !(outdata.getClass() == Format.intArray) ||
((int[])outdata).length < maxDatal.ength) {
outdata = new intfmaxDatalength];
buffer.setData(outdata);

H

buffer.setFormat( rgbFormat );

buffer.setTimeStamp( (long) (seqNo * (1000 / frameRate) * 1000000) );

BufferedImage bi = robot.createScreenCapture(
new Rectangle(x, y, width, height));

bi.getRGB(0, 0, width, height,

(int[])outdata, 0, width);
buffer.setSequenceNumber( seqNo );
buffer.setLength(maxDatalLength);
buffer.setFlags(Buffer. FLAG KEY FRAME);
buffer.setHeader( null );

seqNo++;

public void setTransferHandler(BufferTransferHandler transferHandler) {
synchronized (this) {

this.transferHandler = transferHandler;

105



notifyAll();

void start(boolean started) {
synchronized ( this ) {
this.started = started,;
if (started && !thread.isAlive()) {
thread = new Thread(this);
thread.start();

H
notifyAll();

/***************************************************************************

* Runnable

***************************************************************************/

public void run() {
while (started) {
synchronized (this) {
while (transferHandler == null && started) {
try {
wait(1000);
} catch (InterruptedException ie) {

}
v // while

if (started && transferHandler != null) {
transferHandler.transferData(this);
try {
Thread.currentThread().sleep( 10 );
} catch (InterruptedException ise) {
H

H
} // while (started)

} // run
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// Controls

public Object [] getControls() {

return controls;

public Object getControl(String controlType) {
try {
Class cls = Class.forName(control Type);
Object cs[] = getControls();
for (int i = 0; i < cs.length; i++) {
if (cls.isInstance(cs[i]))
return cs[i];
H

return null;

} catch (Exception e) { //no such controlType or such control

return null;

}
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