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Lepiinyn

O 6pog «ovanTuEn Tayvidlov» tvan 1 dadikacioo Katd TV omoio TapayeToL £val
nayyviot (Game Development) [14]. H mopoyoyn tov mayvidiod yivetor omd €va
dtopo M o opdda oTOp®V oL avaAouPdvovv T Onpovpyic. Tov. Xvvnbwg
npokettal yuo. etoupeieg (studios) énwg n Electronic Arts , n Activision, n Radical
Entertainment, n Nitendo, n Sony, n Rockstar Games «.4.

Evdeiktikd, m mopoymynq €vOg HOVIEPVOL MAEKTPOVIKOD TOXVIO0D Umopel vo
kooticel and 1.000.0008 foc whveo amnd 20.000.000$ mepimov. Emiong éva
NAEKTPOVIKO Ty Vidl pmopel va ypelooTel amd Eva €mg Kal Tpia xpovia TEPITOL Yo VoL
napayBel kot vo kKuokhoeopncel oty ayopd. o v mopaymyn evog NAEKTPOVIKOD
TOLYVIOOV OTOLTEITOL Lot OHAO0 VATTVENG 1) OTTOl0L ATOTEAEITOL OO GITOWLO TTOV EXOLV
drpopeTikd kadnKovta to Kabéva. ‘Eva niextpovikd maryvidl eniong ypetdleton va
TEPAGEL KOl OO KATO10 GTAOLOL TOPAYWOYNG LEYPL TNV TEAIKT] KUKAOPOPIa TOV.

Télog 10 Aoylopkd mov umopel va ypnowomombel ywoo v avdmtoén evog
nAekTpovikoy matyvidroy moikiiet. [lepiéyetl Aoylopkd GLYYPAENS KOJKO, AOYIGHIKY
KOTOAGKELNG TPIOOLICTUTOV YPAPIKAOV, AOYIGHIKA enesepyociog €KOVOS, AOYIGHIKE
ene&epyaciag Nyov, AEITOVPYIKA GLGTHLOTO K. (.

YKomdg Aomdv, TG ePYOCiog NTAV N TPAKTIKN EQPAPUOYY] CTOXEI®V TNG AVATTLENG
oOYXPOVOV NAEKTPOVIKOV TOLYVIOIDV, dNUOVPYdVTOG £va game demo. Mepukd amod
T Mo Packd otoryeion mov Ppnkav epapupoyn oto demo nTav 1 dnuovpyio
TPLOdGoTATOV YpaPIk®y, animation kot n ektéleon tovg oe mpaypotikd ypoévo. H
avamTuEn OA®V TOV EMPEPOVS GTOYEIMV £YIVE A0 TO «UNOEV» KO UE «UNOEVIKESH
YVoces. Me autdv Tov TpOTO UMKAY Ol 6OGTEG PACELS Yo TNV OTOKTNGT YVAOCEWDY

GYETIKMV LLE TOV TOUEN TAOV YPUPIKDOV KOl TOV TPOYPOUUOTIGLOV.



KED®AAAIO 1

Ewsayoyn oty avantoln nAEKTPOVIKAOV TOLVIOLOV

H mapoyoyn evdc miektpovikod moyvidov pmopei vo dwopkéoet ond 1 émg 3
nepimov ypoévia kot avtd e€aptdtor and ddpopovg mapdyovtes. TETolol TapdyovTeg
elval 1o €100g TOV TOYVIO00, T0 UEYEDOS TOV, N TAUTPOPLO OVATTLENG TOL KOl 1|
TOGOTNTA TV 6TolXEImV oV 10 amotehovv [14]. TNa mapdderypa évo moryvior Talld
oV Ypnoonolel doddotata ypapkd gival mpopovég 0Tt Bo ypelactel Arydtepo
povo va mapaydei amd éva role-playing mouyvidl to onoio yperdleton pio TAnpn 3D
unyovn. ‘Evog axéun mapdayovtag pag ko avoaeépdnke n 3D punyovn elvat kot o av
Oa ypnowomomBel Eroun unyxovn Yoo ™V avdrtoén tov  mouyvidowod 1 Oa
Kataokevootel Prjpa-frpa amd v oapyn. Ymapyovv pnyovég ot omoieg eivo
erebBepeg mpog ypNon amd OmoVONTOTE BEAEL VO TIG YPNOUOTOMGEL Yol TNV
KOTAGKEVT] TOV Tayvidtov tov. o mopadstypa n “Gas Powered Games” avémtvée
o o1kf T 3D unyovy Yo to moyviol tng “Dungeon Siege”, to omoio ypetdotnke 3
xpovia yuo. va avortoydel. Amd v aAAn n “Fir axis” ypnoylomoince v &towun
unyavn “Gamebryo” yio o moyvidt g “Sid Meier’s Pirates”, to omoio ypeldotnKe
uolc 2 ypovia yio vo, avartoydei. Ocov apopd to ototyeio (assets) tov mayvidion
elvan emiong mpoeavég 0t 1o moyvior malk ypelaleTon TOAD AlydTEpQ GTOLYKElN OO TO
avtictoyo role-playing-game mouyvidt. To otoygio evOg Toyvidon UTOPOVY ETIONG
VO KOTOAGKELOOTOVV amd TOo UNdEV M va ypnotomomBovy £Tole KOTOmY THPNong
TOV TVELUOTIKOV OKooUdTov. Onmg yivetal €0KOAN avIIANTTO 0vTOC elvarl €vag
aKOUN Topdyovtog mov Umopel va avENCEL N Vo LELOOEL TO YPOVO avamTuENG evog
niektpovikoy moryvidrod. Kopd eopd BEPata vdpyovv Kot TEPITTOCELS OTIS OTOiEg
0 xpovog avamtuéng pmopel vo Eemepdost 10 «UEGO XPOVO» Kol Vo, O10PKEGEL TOAD
TEPLOCOTEPO, ONTMG Yo mapdderypo to moryvior “Duke Nukem Forever” g “3D
Realms” 1o omoio eiye avokowvmbel 61t Ba fitav oty Topaywyn tov Arpilio tov 1997
aALG akvpdONKe péxpt 10 Mo tov 2009 Kot TeEMKd axvp®ONKE EVTEADC.

211c pépeg pag n Propumyovic ToV NAEKTPOVIKMOV TOYVIOIDOV OVOTTUGGETAL paydaia,
n avérroén eivor 1660 pEYAAN mov Eemepvhel  aKOMOL KOt TNV OVOTTUEN TNG
Blopnyoviog tov Kivnuatoypdeov. Tati cvupfaivel avtd ; v cvvéyelo akoAovOel

po OYKPIoT KOOV GTOLYEI®V.



”

Tu:

-To k66TOC Y100 Vo TapakolovOnoetl kdmolog pia tawvia givar mepimov 108 evd 208
v va ayopdoet po towvie DVD. H dudpketa g toviog eivor mepimov and evevivra
Aemtd pEYPL OVO MPEG.
-To k6oTOg Y100 TNV AOKTNON EVOC NAEKTPOVIKOL Toyviorov Yo H/Y elvan mepimov
30-40 $ evd ywo koveora 50-60 $. H Sudpkeln TV MAEKTPOVIKOV TOLYVIOIOV
TOWKIAAEL, YEVIKGA KATL KPOTEPO Ao €51 peg Bewpeitan pkpo.

To peyoddTEPO TAEOVEKTNUA TOV MAEKTPOVIKAOV TOVIOIdV €lval OTL pmopel o
ayopaoTtis- xpNnotng va ta Eavamaiel. Epdcov o ypnotng umopet va aAANAeTdpaoet
pe TOAAOVG TPOTOVG e TO NAEKTPOVIKS Toyvidl pumopel oty ovsio va to maiel Kot

VOl TO TEAEIMOEL LE TOALOVG OALPOPETIKOVS TPOTOVC.

Kéotoc:

-Muo. akpifny tavio 6nmg to Spiderman 3 ypelaleton mepinov 250 exat. doAdpia yio,
va dnpovpynBel. Mia péon tauvia yperdletor mepimov 106 gxot. dSoAdpra.

-Eva and ta mo akpipd niektpovikd moryviolwe to GTA IV kootioe mepimov 100 exar.
doldpua. ‘Eva  péoo mAektpovikd moryvidr kootilel mepimov 10- 50 ekatoppipio
doAdpa.

v mpepépa tov Spiderman 3 swompdyOnkay 59 exatoppvpla. Soddpio and TIC
TOANCELS €lotpioy, evd TV Tpot) uépa kvkAogopiag tov GTA IV 30
eKOTOUUOPLO. SOALPLAL.

Ot TN oEIg NAEKTPOVIKAOV oy VoDV 0 1996 €161 épBavay ta 2,6 dioekaToppvpLo
dorapa kKo péypt to 2007 €prtavav ta 18,8 doekoatoppvpla doddpia. To 2007 n
Bopnyavia TV miektpovikedv mayviolwv avénbnke 40% oe oyxéon pe tov
TPOTYOLLEVO XPpOVO Kot £pBace oe TOAGELS Ta 267,8 K0T, Toyvidia.

Avt 1 avartuén ogeileTan 6TO OTL T NAEKTPOVIKE oty vidto amevfvuvovtol o OAEG
TIC NAMKiES Ko 6€ OA TOL SNUOYPOPIKE KO YEWYPAPIKA LTORadpa.

H Brounyavio tov nAexktpovik®v moyvidimv yopiletor oto woryviow yio H/Y ko
oto oy vidw yio kovodres. To mepiocdtepa nhekTpovikd moryvidwo sivor moyvidw
KOVGOAOG, TPAyHo mov onuaivel 0Tt pumopodv va mailovv o€ €va GUYKEKPLUEVO
ovotnua Kdmowg etarpiag, oe avtiBeon pe ta mayvidw yioo H/'Y mov pmopovv va

nailovv og omolovonmote H/Y.



Ta otepedToma OO BELOVY Ta NAEKTPOVIKA TTotyvidto vo TailovTal amd eprfoug Kot
va €govv peydieg 06celg Piag aAlalovv. Ot yeprotéc eivor mbovotepo va givar véot
eMayyeEALATIEG TOV UTOPOVV VO AVTEEOVV OIKOVOLIKG TO KOGTOG £VOG NAEKTPOVIKOD
oy vidov. Ot avdpeg dev eivarl ot povor mov mailovv. To 40% tv ypnotomv givar
YOVOIKEG KOU OVIUTPOCSMOTEHOLY OAO KOl UEYOAVTEPO TOGO0TO KdABe Ypovo. Ot
etoupeieg mpocapuolovy To Toyvidle TOVG G€ aVTO TO GKPOOTHPLO Kol TO, KAVOLV
Myotepo Ploto Kot TEPIGGATEPO OKOYEVEIAKA. AgdOUEVOD OTL Ol VEOTEPEG YEVEES
LEYOAMVOLV KOl ATOKTOVV TO S1KGL TOLG TALdLd, OAO KOl TEPLOCOTEPOL YOVEIG TalovV
NAEKTPOVIKE TTOLyViolo.

‘Eva akpootiplo akdpa mov peyardvel eival ovtd Tov Kowov 50 €TV Kol Tavo,
LL0G KOt TO NAEKTPOVIKA TToyvidlol 0mOTEAOVV Uit TOAD KOAN dpacTnpidtnTa xwpig
evotkn mieon. IIpoceépovv o@éAn vyelag 6Tovg ¥PNOTEG HE Touyvidlo 1GopPOoTiog
GUVTOVIGHOV KOl OVTOYNG.

H Buoounyovio tov nAextpovikov moryviolov eival mopeénynuévn and 1o gupd
kowo. To eupd kowd odev Koatavoel v Jwdikacio mov ypetdleTonr Yo va
onpovpynOet €va moryvidl o€ avtiBeon pe o touvia yuoo v omoia £xel po Pactkn
yvoon. Yrdpyovv dniadn kdpepec mov Kataypdeouvv, ndomotol mov aAANAETIOPOVY
HETOED TOVG e PAon TO 0eVAPLO Ko KACKOVTEP Yl TIG EMKivOuveg oknvES KTA. T
éva moyvidlt dev yvopilet oyeddv timota. Asgv yvopilel mhg dnpovpyodviol ot
YOPOKTAPES, Ol GKNVES , 1| Kivior K.T.A amd Tovg 3d artists, ovte 10 TS avoryokAgivel
pa Topta, eviomilovtal GVYKPOVGELS, VITAPYOVY AVAKAACELS oTa Tapdbvpa K.T.A ond
TOVG TPOYPOUUOTIOTEG. AVT M EAAEWYN YvOoE®V YOp® oamd TN Propnyovia
NAEKTPOVIKOV TOYVISIdV Umopel vo amotedéost Tpofinua. Eqv kdmotog dev pmopel
VO KOTOVONGEL TNV OLGKOAID, ONUIOVPYIOG MAEKTPOVIKOV TouyvVidudV, UTopel vo
Bempnoet 0TL TPOKELTAL Y10 Lot @OV Ko arrAr] dtadikocion Ko vo amopakpuvOet amod
avTd.

H «oavémtuén moyvididv» yvopioe Kot cvveyilel va yvopilel peyodlvtepn avonon
Kupiog otig Hvopéveg Tlorteleg g Apepikng, otov Kovadd, oty Ayyiio kot otnv
lartovia. Kt avtd Adyo TG VYMANG avATTLUENG TOV CLYKEKPILEVOV YOP®V Kol On NG
TEYVOAOYIKNG avamTuéng. A&ilel va onueiwbel 6t pepikd omd to wo yvootd studio
avantuéng nAekTpovik@v mayvididv Ppickovtor oto “Silicon Valley” tov Hvouévov
[ToAterdv.

H onmpovpyia kot avémroén evog maryvidov cov emdyyeipo ivor kTt eEapeTiKd

EVOLOPEPOV, OAAG KOl KOTL TOV gUmeEPLEYEL apKeETEG dvokorMes. H Propnyovia tov



NAEKTPOVIKOV TOLYVIOIOV €lval OpKETO PEVOTH OTMC emionG Kol AAAES Prounyovieg
™G TEYVNG, OGS 1) TNAEOPOOT, 1| LOVGIKY K.T.A.

H dovietd amartel taydnra ko vehéio KabmdG ot eTapeieg avanTvENG TOLYVIOUDV
JdOVAEVOVV APKETE DOTE VO, KUKAOPOPNCOLV EVal «TITAO» Kot apéows petd apyilovv
Kol TAAM OOVAELA Y10 VO, KUKAOQOPGEL 0 EMOUEVOS. MepIkég popég mapd To yeyovog
OTL &xel aplepwBel TOADG KOTOC Kol TOAD OOVAELL TAV® GE Eva Ay Vidl, avTO TEAKA
pmopel Kot vo Uy KukAo@opnoel moté oty ayopd. Edd pmopei svkolo kaveig va
KataAdfel OTL LVEAPYEL KOL TO OTOWEID NG OMAOAEWG KEPOOVLS, APOL  OTMG
mpoavaPEPONKe Yoo TN dnovpyio €vog mayvidlov €xel omataAnOel ypovoc, KOmog
AL Ko ypnpo To otoio umopel TEMKA vo unv amooPeotel A0y TG Un KukAopopiog
T0V «tithovy oty ayopd. A&ilelr va onueidoel Kaveic 01t ot Prounyovia tov
ToVIOLOV, HOMG TO0 5% TOV MO «KOPLEAI®V» TPOIOVIOV OTOPEPOVY OLGLUCTIKO
KEPOOC.

H opdoa mov avorapfavel va gépet €1¢ TEPAG TN dNUIoLPYio Kot TNV OVATTUEN TOL

O VIOV OOTEAELTOL OUTTO:

e TIlapaymyodg (Producers)

o Yyedaotéc [oyvidivv (Game Designers)
o  KaAltéyveg (Artists)

e IIpoypappatiotég (Programmers)

e  Mnyavikodg fxov (Sound Engineers)

e Aoxiuaotég (Testers)

o Yyedaotéc emmédwv (Level Designers)

Oocov apopd tovg «mapaywyovs (producers)y», mpokettar yio GTopo, To 0moio £Yovv
mv evBdivn va emPAénovv Vv avamtuén evog moryvidlov. Zvvibmg vrdpyovy dvo
eV mapaymyoi, ot eémtepwcoi (executive producers) kor ot gowmtepkoi. Ot
eEotepcol mopaymyol emPAETOVY OPKETEC «OOVAEEG), TNV KATAGTOOT TOLG Ko
Tox6v mpoPAnquata mov umopel va moapovcialovv. Ov eomtepkol Tmapoymyol
EMIKEVIPOVOVTAL GE Uial SOVAELD (oTNV avamtuén evog matyvidlod) kot to KabKovta
TOVG G€ YEVIKES YPOUUES elvar 1) dtampaypdtevon cupfoiaiov cupmeptAapnovouévou
KOl GUUQOVIEG adeIdV, N AglTovpyiol TOVG OG GUVOECUOG UETOED TOL TPOCOIIKOV

avATTLENG KOl TOV TPOICTAUEVOL TPOCHOTIKOV, VO, GVATTOGCOVV Kol VO, SloTpovV



npoypbupoto kot budgets, vo emPBAETovy T SNUIOVPYIKNY Kot TNV TEYVIKT avATTLUEN
TOV ALY VIS0V, THPNOT YPOVOILOYPOUUATOV, K.T.A.

Topo 660V apopld TOVG «oxedlactés maryvioiwy (game designers)y, avtoi gival
vevbvvol yio To oyedacpd Tov Aeyouevou “gameplay” tov mayvidiod. Eniong eivat
vrevBuvol Yoo TN COAANYM KOl TN OYESIOOT TOV KOVOVAOV KOl TV OOUDV €VOG
TOLLYVIO100.

Ov «walditéyves (artists)», eivoar vmedbvvor yo v avamtuén G OMTIKNG
éyvng(visual art) evog miektpovikov moyvidov. Mmopei va eivon concept/sketch
artists, 3d modelers, texture artists, animators. "‘Evag concept/sketch artist wypagilet
YOPOKTAPES, LOVTEAD, TOTOL GTO YapTi £T61 MOTE Vo YpNnoipomonfodv wg «odnyoi»
amd TOVG VLOAOUTOVS KOAMTEYVES Katd TV avamrtuén tov maryvidtov. O 3d modeler
givor  vrevbvvog Yoo v dnuovpyic tov 3d  avTIKEWEVOV Kol YEVIKOTEPQ
onotovdnmTote 3d povtédov o va aryviol. O texture artist yio tnv dnovpyio textures
nov Ba Aettovpynoovy pe ToAlomAovg Tpdmovg oto 3d avtikeipevo uéom twv shaders
Kot 0 animator dmuiovpyel okeAeTd KOl KiVoN OTO. OVTIKEIUEVO TOL TPEMEL VO,
Kivnoovv.

O «@poypouuaticTc (Programmer)» Kot GULYKEKPIUEVO O TPOYPOUUOTIOTNG
ToYyVIOIOV  gfvor  €vag  UnNyovikog  AOYIGHIKOU 0 omoilog  Kupimg  avamTOoGoEL
NAEKTPOVIKE TToyvidlo 1 GYETIKO AOYIGUIKO TTOV £XEL VO KAVEL e epYyaAeio avAaTTLENG
noyviolov. [Ipémer va onueltwbel dtL 11 SOVAEIL TOV TPOYPOUUUATIOT OAPEPEL OO
OLTI TOL GYESLNOTH TOYVIOI®V. YTAPYOVV KOTNYOPIEC TPOYPAUUOTIOT®V Ol 0Toiol
EYOVV OPOPETIKY] BOVAEID VO KAVOUV GE €va TotyVidl, OTWG O TPOYPOUUOTIOTNG
(QLOIKNG TOVG T VOOV O omoiog e&opoudvel T @LOotK ( TOL cuvavtdpe oTNV
npoypatiky {®n) oto Toyvidl, 0 TPOYPOUUOTIGTHG TEXVITNG VOMLOGUVIG O 0010
dtvel «vov» 010 ToyVidl, TOV TPOYPOULUOTIOT YPOPIKOV O O0M0i0G KATOOKELALEL
TpoymPNUEVEG nebddovg amekdviong (renderers) tmv oTotyEimV TOL TOLYVIOIOD, TOV
TPOYPOUUATIOTI] YOV O OTOI0C KOATAGKELALEL TN UNXavi] YOV TOV ToLyvidol, ToV
npoypapupatioty gameplay o omoiog edikedetal 6T GTPOTNYIKY TOL TOLYVIOLOD
dnuovpydvtag Ty «oaicBnon» tov moryvidiov, tov  SCripter o omoiog acyoAsitat
Kupimg pe copPavro mov AapuPdvovy YdPo 6 GLYKEKPILEVES GTLYLES TOV TOLYVIOL0V,
TOV TPOYPOUUOTIOTH] EMPAVELNG OETOPNG O OmMoiog aoyoAeitar pe tn Onpovpyio
EMPOVEIDV OETOPNG LE TO YPNOTN YO TO TALYVIOL, TOV TPOYPOULOTIOT] E1GOO0V O
omoiog aoyoAeiton Le TO TAOC eMNPeAleTOl TO TOLYVIOl AAANAETIOPAOVTAG LE KATOLOL

OLOKEVT €16000V, TOV TPOYPOUUOTIOT] OIKTVOV O OTlOol0C OoYOAeital pHE TN



duvaTdTTo. VO Umopovv ToAAol Tmaikteg va avtayoviovtor peTagd Tovg 1 va
ovvepydlovtar (kupiwg pe T dvvatdtnta ypriong tov internet ywo online multiplayer
gaming), Tov TPOYPOUUATIOTH] EPYOLEIDV TOLYVIOOD O OTOI0G «YPAPEL EpYorein Ta
omoio. YPNOYLOTOOVVTIOL Y10, GLYKEKPUEVEG epyacies mov umopel va {ntder éva
mayvidl, o porting programmer o omoiog givat VIEHKOVVOC Yo TV TPOTOTOINCT TOV
KOOIKO TOL Toy Vo0 £T61 OGTE Vo, Uopel v TPEEEL GE OUPOPETIKEG TAUTPOPLLES
KOl AEITOVPYIKA GLOTNUATO OAAG KOl GLOKELEC OMMOC KWNTA THALP®VA, O
TPOYPOUUATIOTHG TEXVOAOYIOG O 0TO10G AoYOAELTAL e TNV OAANAETIOPACT] AOYIGUIKOD
(mayvidio0) kot vikov (hardware tov vroloyiotn), dniadn ue Bépata mov £xovy va
KAVOLV pE YpNoM UVIAUNG, TOXLTNTO EKTEAEOTG, K.T.A. TOV OQPOPOVV TNV TAATOOPLO
omv omoin Oa extedeotel To mayvidl Kot téAog o lead programmer o omoiog &ival
VIEVOVVOC Y10l OAO TOV TPOYPOUUUATIGUO TOV TOLYVIOOV, OTMG TOV EAEYYO TNG EYKLPNG
EQOUPUOYNG OAMV TO®V VTOSHOIKACIOV TOV TAYVIOoU KaBMG Kot ToV EAEYX0 NG
GUVOAIKNG TPOOOOV OO TPOYPULUATIOTIKY] GKOTLAL.

O «oyedaotiic emmédov (level designer)» esivor avtdg mov oyedwdlel emimeda,
AYOVIGHOVE 1) OTOGTOAEG GTO T VIOl YPNOUYLOTOIMVTAG EOIKA TPOYpappate. AVTd
o Tpoypaupoto pmopel vo eivor edwd level editors 1 mpoypdupoto oyedioong
TPLOOIICTATOV 1 O1GOIACTAT®V YPOUPIKMV.

O «umyaviroi 1jyov (sound engineers)» umopei va givar cuvBéteg (COMPOSErs),
dnovpyoi mymtikaov eeé (sound effects editors), | nBomotoi yov (voice actors). Ot
ovvBéteg elval awTOl OV OVLGLUGTIKA ONUIOVPYOVV HOVLGIKN EVM Ol dNUIoLVPYOl
MMTIKOV €€ givar avtol mov MYoypapovV Kol GLVOETOLV MYOVS Ol Omoiot
YPNOLOTOOVVTOL Y10 VO KAVOLV [0 GLYKEKPIUEVT dmynon 1N €va dNUIOVPYIKO
otolyelo yopic ™ ypron dAdyov 11 povowkns. Télog ot nBomotol Myov eivar avtoi
OV HE TN @OV TOLG ONUWOLPYOLV TOVS OWAOYOVS TOL  GTN  CULVEXEWN
YPNOUOTOIOVVTOL GTOVG YOPOKTHPES TOL TTALYVIOLOV.

Ov «doxkuaotés (testers)» eivor avtol mov avalvovv to moyvidl oe apyeia
CEMITTOUATOV AOYIGUIKOVY» GOV HEPOG HOG OUOIKOGIOG «EAEYYOL TOLOTNTOCH M
omoia eivon omapaitnn otov Topén TG avdmtuéng tov maryvidov. H dovied tov
JOKILAOTMOV €lval mApa TOAD onUovTIK kKabmg omontel mOAD yYpOVO KOl OPKETEC
YVOGES €161 OOTE 0 €Aheyyog va givor opbog kar Eexabapog. XvvnBwg o €Aeyyog
Eexwva Otav €xel oAokAnpwbel mepimov 10 75% g dnuovpyiag TOv TOLYVIOOV.
Yndapyovv didpopot Tomot EAEyyov Ommg beta testing, regression testing, compatibility

testing k.T.A.
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KE®AAAIO 2
Ipoypoppotiopnos Kot dnuIovpyio TPLOOLICTATOV YPUPIKOV

Y10 NAEKTPOVIKA TOLVioLo

2.1. 10010 avaaTuEng NAEKTPOVIKAOV TALYVIOLDV

H drodwcasio avantuéng evoc nAektpovikol matyvidlov cuvibwe meptiappdver ta

e&ng otdow:

Hpo—rapaywy (Pre-Production): ¥’ avtd 1o otddio dnuovpyeitol 1 10€a yio. To

oy viol ko eykpivetat. Zovibmg yivetan 1 ypnon deryudtov ( demo) yio forOeto oty
My ™G andeaons, AL Oyl Tévto KabmOg avtd eaptdrtal omd To EMIMESO Kol TIg
de&lotteg tov developer (évag kaAdc developer dev yperdletar demo yo va
amopocicel kot vo. okeptel). Efvar emiong onpuovtikd va avoeepbel 611 1 mopoaymyn
Eexwvaer povo av Ppebei evdapepduevoc  publisher. Exkeivolr mov mapovoialovv
ocvvnBw¢ to project eivar o1 oyediaotég matyvidod (game designers) aAld pmopel kot
o kaBévag péca otV etaupeia vo avardfet avtd to poro. Ilpw Eekivnoet n mopoaymyn
TANPOLG KAHOKOG, 1 Opddo avamTuENg eTIdyvel £va «apyeio oyediaong», 1o omoio
TEPLYPAPEL TN YEVIKN 10€0. Kol TaL KLPLOTEPO oTorysion tov gameplay Aentopepig. To
apyeio oxedlaong umopel emiong va TEPEYOLV TPOKATAPTIKA OKITOU TOV SOPOPWV
TTUYAOV TOL TOLYVIOOD, TO 0010 KATOLES POPEG EIVAL GLVOIEVOUEVO OO AELTOVPYIKE
TPOTOTLTO, AO HePKOVS TopElg Tov Tayvidov. ['evikd Aowmdv ta apyeio oxediaong
EVOOUATMOVOVY OAOKANPO 1] TO TEPIGGOTEPO OO TO LAIKO TOL apylkoV oTodiov Kot
amoteAovV apyeio Ta omoio dev pmopel kKavelg va mel Ot eivar 0OAOKANpOUEVE KOOMOC
660 10 Tayviol BpiokeTon o avamtuEn, avtd gumiovtifoviar cuveyms. Topa Tpv
0AOKANP®OEL £val EYKEKPIUEVO GYEDL0, L0 OLLADO TTPOYPUULOATICTMV KOl KOAAMTEYVOV
apyiler dovierd. O1 TPOYPAUUATIOTEG UTOPEL VO AVOTTTOEOLY YPTYOPO Kol TPOYEPO
TpOToéTLTO, TPOPAAAOVTOG £vol M TMEPIOCOTEPO  YOPAKTNPIOTIKG TO. OMOiol Ot
evolapepopevol Bo NBehav vo evoopatdvel To mouyvidlt 1| pmopel va apyicovv va

avanmTOGGOVV TO TEYVIKO TANIGI0 oL TEAIKA Oa ypnoipomomoet 10 moryvidl. Ot
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KOAMTEYVEG umopel va avamtuéovy celpd amd okitoo cov odnyo yio TV avAamTLEn
TOV TPOYPOUUUATIKOV GTOXEI®V TOL Towyvidorov. Ocov agopd Tovg mapaywyovs, G
aLTO TO GTAJIO £YOVV U0 LEPIKT GUUUETOYN M OTolo ALEAVETAL KOOMG TPOoYMmPAEL M
avamTuén Kot 1 omoio £YEL VoL KAVEL KUPIWG e TO GXEOOGHO TOV TPOYPAULATOS, TOL
budget kot v ektiunon Osudtov oyeTIKd pe TNV OpAdO. LKOTOG TOL TOPAYWYOD

elval va dOnuovpynoet Eva cupmayég oxE010 €Tl MoTe OTav £pBet ) dpa va Eekivioet

£yKoupa 1 Topayyn.

Hapaywyy (Production): ¥’ avtd 10 o1dd10 £XOVUE TV TTEPIOSO TNG «TANPOVG

emdvopwong» tov project. Ot TPOYPAUUATIOTEG YPAPOVY OPKETO VEO TTNYOio KOSIKQ
EVD Ol KOAMTEXVES OVOTTOOOOVV GTOKElD TOV Toyvidoh OTmg diodidotato Kot
Tprodtdotata povtéda. Ot unyavikoi NYov avaTTOGCOVY NYNTIKAE €PE Kot 01 GLVOETES
HOVGIKN Yo TO0 mouyviol. Ot oyedlaoTéc EMMESOV INUIOLPYOVV TPOYMPNUEVO KOt
eviunoolakd enineda (levels) kat ot cvyypageic ypapovv d1aAdyous yio. TIC S1APOPES
oknvég. Tavtdypova o oyedlaotig Taryvidoy e@aprdlel kot TPOTOTOLEl TO GYESACUO
£T01L MOTE VO KGLVOAVTOEL» TN GUYKEKPIUEVT OTTIKY] TOV Oy Vidlo0. XapoKTNPIoTIKA
Kol emimedn mpootifevion M agaipovvioar woOAD cvyvd. H «téyvm» umopel va
avamrtuyBel kKon 1 «wotopion umopel va aArdéer. Emiong pmopet va vdpet kot aAiayn
™mg TAATEOpUOG eKTEAEONG TOL Toyvidov. OAeg avtég ot oAhayég mpémel va
KOTAYPAPOVTOL KOL VO, YVOOGTOTOIOVVTOL KOl GTO «VTOAOUTOY» TNG OUAdOS avATTUENG.
O Tep1o60TEPEG AAAAYEG TPOKVTTTOVY GV EVILULEPDGELS TOV «apYEIOL GYEOIAONG» TOV
mpoavaPEpOnKe. ATd dmoyn xpOvoL TO TPAOTO EXIMEOO TOV TTALY VIS0V EIval Kol TO TTLO
xpovoPBopo. Koabdg ot oyedootéc emmédon kol ot KOAATEYVEG YPNOLLOTOLOVV
epyodeia (AoyiopKod) yio T Onpovpyio TOV ETTESMV, ATOITOVY YOPUKTNPIOTIKAE Kot
aAayég oe autd (epyaieio) mov Ba emtpéyouv T YPNYOPOTEPN KOl TOLOTIKOTEPT
avamtoén. Adyo ovtdv Tov mpocHnKdv To oAl emimedo umopel va yivouv
TopOYNUEVE Kot avtd €xel oG amotéAecpa eminedo mov oyedidlovtal vopic vo
avanTOGooVTIOL cuveX®S 1 va dtaypdoovtol teleimwg. To dvvapkd meptPdAlov g
«OVATTLENG TTaLYVIOIOV» €YEL MG OMOTEAEGO, 1) OVATTVEN TOV TPATOV ETTEOWV VO
uetaPdAretal 6to TEPAGHO TOL YPOvov. Agv gival kKabBoAov mepiepyo o€ éva project
Tpletiog v mopadetypa, va damavnOel évag ypoévog yia T onpovpyio pdévo Tov
TPMOTOV EMTESOL EVAD TOL LIOAOUTA EMITEDQ VO avamTLYOOVV HEGA GE dVO YPOVI Kot
aVTO Y1OTL TO «GET TV YOPUKTNPIOTIKOV» €lval 0AOEVO KO T TANPEG KOl 1 OTTIKY

TOL TOYVIOo0 To EekaBapn Ko otabepn. Ot SOKIUACTES TAVOLY OOVAELL OTAV TO
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project umopel va «maytel». Mmopei vo Tpdkettan yio. évo, eninedo N Eva HEPOG TOL
TOLVIO00 TPOG OOKIUN. ApYIKA TO Vo SOKIHOoTEL Eva oy viol amoutel oyeTikd Alyo
xpOvo. Ot dokipaoTég pumopel vor Soviebovv oe apketd maryvidia Tavtoypova. Kabmg
OU®G M ovamtuén Tov ToVIdD EOAvVEL TPOg TO TEAOG, €vo. amAd T vidol Guyva
YPEBLeTON OPKETOVES SOKIUAOTEG KOOMS 1 TOAVTAOKOTNTA TOV Ty Voo avEdveral.
Xpetdletor va, SOKIUAGOVV VEU YOPAKTNPIOTIKG KOl VO OOKILACOLV EMIoNG ToL MoM
vrapyovta. H doxyn etvor kdtt moAd onuoviikd yuo To cOYYPOVO TOADTAOKO

oy vidlo kaBmg amAég aAAAYEC LTOPEL VO £XOVV KOTAGTPOPIKEG GUVETELEG.

Ilpocdoxicc — IlpoBesouicc (Milestones): Avtd givorl To 6TAO10 OTOV TOL EUTOPIKAL

project (moyvidin) mpémer va mANPodV Kkdamole mpoodokiec-mpobecpieg. Mia
EVOAMOKTIKY] Teprypaen tov “milestones” eivar Ot avamaplotodv EVOIAUEGOVG
o10)0V¢ TOL pProject kat tavtiovron pe Tpobeouies. Ta milestones tepthapuPdvouvv pia
“pre-release” ékdoomn TOL TOLVIOOD UE VO TPOGOOKMOUEVO (CLUPMVNUEVO) OET
YapaKTNPIETIK®V. Ol GUVETEIEG TNG amdAELaG evog “Milestone” mowkidovy amd project
oe project, aAAd ovvifog onuaivouv kabvotépnon e£opAnong Twv 00cEmV 1|
TEAOCTIAVT®V TOL GLUE®VNOEVTOG YpNHaTIKOD OGOV (LETOED Tpitmv). Alyo mpiv and
évo. milestone moAAéC opddeg avanTvéEnG emEKTEIVOVY TO WPAPLO TOVG £TGL MOTE VL
OAOKANPOGOVY TLYOV «SOVAEESH TOL ToVg EEPULYAV GTO Project | va dopbdcovv

cofapd mpofAquarta ta oroia O£Tovv T0 OXO project oe peydAo Kivévvo.

2yeoov-Qloxipwan (Nearing completion): Eivar 1o otddio Aiyo mpwv v

ohokApwomn (completion). T'a apketd ¥povo ta PEAN TOV OUAS®OV KAVOLV UEYAAN
TPOCTAOELD. Y1O. VO OAOKANPMGOLV TNV avATTLEN TOL Toyvidov. AvTd €xel ®g
ovvémel, peydAn eEdvtinon kot petpdtnro YU avtodg mov gpydlovtal. Avtiy 1
npoomdbeln givol oyedov amapoaitntn, Kabdg apkeTd TPOPANUATA TPOKVTTOLY THV
TEAEVTOIO, OTIYU] KO OPKETE VEX YOPOKTNPIOTIKA TpooTiBevTol TaA TV TEAgLTOI
otiyun. To mpocwnikd TV SoKIHASTOV dovAEDEL avTy TV Ttepiodo dokipdlovtog
KOvoUplol YOpaKTNPLOTIKG 0ALG Kot avTd oV LVITapyovv 1on (regression testing). To
regression testing eivar moAd onuavtikd kabmg Olo. oxeddv Ta emimedo Kol TO
YOPOKTNPLOTIKA £yovv avamtuybel og peydio Babuod, Kt avtd £xel O amoTéAesa 10T
VILAPYOVTA «YOPOKTNPIOTIKA TOL TToLYVIOOV» TO 0ol AELTOVPYoHGOV TPV, TOPO VoL
un Aertovpyodv. H amotvyio tov “regression testing” eivai éva apketd ocvyvo

QOVOLEVO TTOV VBVVETL VIO TNV KVKAOQOpPia oy vidimv pe bugs.
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Oloxliipwan _(Completion): Eivar 10 014610 610 omoio mAéov 1o maiyvidr £xet

oAoKANpBel kot «Tpéyew. Edd ta péAn tov opddwv £govv cuvinBmg po gvkoapio

YOAAPOOTG.

2vvnjpyony _(Maintenance): To mniektpovikd moryvidia eBewmpeito otL Otav

KukAopopnoovv givar 100% £rotpa ko eV EMOEXOVTAV KAVEVOG E100VE TPOTOTOINOT).
Ouwmg onuepa pe v mapovsio  “online-enabled” kovediwv émwg to X box 360,
Playstation 3, Nitendo wii, «.0., évag peyahlog oplOudc moryvididv Aapfavet
emdopbmoelg kou tpocbnkeg (fixes, patches, k.t.1.) akdun kot petd v KukAogopia

TOVG, OTMS OWTA TOV TPOOPILoVTaL Y10 TPOGMOTIKOVG VITOAOYIGTES (PC).
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2.2. I'evikd mepl TPLGOLAGTATOV YPUPLKOV

3’ éva niektpovikd moryvior ov 3D artists givar veevBuvor yo v dnuovpyion 3D
Hovtélwv, v Poen-ven Tovg, TN Onuovpyic okeletdv-animation ktd.. Tt
onuaivouy OU®S avTol 01 OpoL Kol TS GVVIEOVTAL LETAED TOVG;

Ta 3D ypagikd avamoplotodv YeEOUETPIKA oToryeior ( OVTIKEIHLEVA) OTIG TPELS
dwotdoelg dtoupécov tov H/Y. Xpnopomotovvral yio tnv snpovpyio 2D eikdvov (
rendering) 1 yio TV TAPOLGINGT TOVG G€ TPAYUATIKO Xpovo ( realtime rendering). Ot
1pelg dwotdoelg oe évav H/Y avtmpocomevovtal and tpelg dEoveg X,Y,Z og éva
3D xoptectovd GUOTNUO. GLVIETAYUEVOV KOl TO OVTIKEIUEVO 7OV OVATAPIGTOTOL

ovopaletor 3D povtédro.

Z\

Ewova 1: "Eva 3D kaptectavo 606TNRE GUVTETAYREVOVY

Ta tpodidotata poviéda amotelovvtol amd onueio ( points 7 vertices ) to omoia
oLVOEOVTOL LETAED TOVG LE OLAPOPES YEWMUETPIKEG OVTOTNTES OMMG TPLY®OVOL, YPOLUES,
tetpdyova ktAh.. H ypappnq mov evavel dbo onueio ovopdletor edge, evd Otav
evobovv 600 edges oynuatiCetor pa mhevpd (face). Mia mievpd pmopei va givor Eva

tpiyovo (3 onueia) 1 éva tetpdywvo (4 onueia).
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Ewova 2: Ta onpeia, o1 whevpég Kon ot ypappég evog Kofov

To Tprodidotato LOVTEAN UTOPOVV VO, YWOPIGTOVV GE OVO KATNYOPIES:

Solid: Eivaw mepiocdtepo peoloTikd Kot SVOKOAOTEPH GTNV KATUGKELT TOVG,
YPNOLOTOLOVVTOL KUPIWG GE 1ATPIKES KOl UNYOVIKEG TPOCOUOIDCELS. Ta o
amid solid povtélo ovopdleton primitives kot eivor cvvpbog kOPot,
KOAWVOPOL, GPOIPES, TVPAIOES KOl KMDVOL.

Shell/boundary: eivar gvkoroTEPO GTNV KOTOOKELT] TOLG, GYEOOV OAML TOL
HOVTELD O€ MAEKTPOVIKG Toyvidle kot tovieg eivor avtod tov tomov. Ta
novtéla shell cuvOétovion amd 6vo pépn: Tn Ttomoroyia kot T yewmpetpia. Ta
KOplo. TOTOAOYIKA avTikeipeva eivar ot mAevpég (faces), ot ypoappés-akpeg
(edges) kot ot kopvég (vertices), evd To KOpLo YEOUETPIKG avTiKeipevo ival

ot empaveieg (surfaces), ot kapmvieg(curves) kot to onueio(points).
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2.2.1. Tpémor povrelomoinong

Ot mo onuoireic tpomol povtedomoinomng eivail: polygonal modeling, nurbs

modeling, spline and patches modeling o sculpt modeling.

Polygonal modeling: Mg avtd tov tpomo povieAomoinomg ot ETPAVEIESG T®V
OVTIKEWWEVOV avomapioTavtal pe moAbymva. Bacwod ototyeio amotelel to
vertex. Avo vertices evouéva pe pa ypauun petatpémovral g edge, evod tpio
vertices evouéva amo tpio edges uetatpémoviol oe tpiyovo (triangle) to mo
amho molvywvo. Ta tpiyova poli pe ta moldymva tecodpmv edges (quads)
glval ta oyNUOTO. TOL XPNGLULOTOOVVTIOL TEPIGGOTEPO GE OVTOV TOV TPOTO
povtelomoinong. Xopaktnplotikd otolyeio tOvg  givar to normal, éva
dtvuopo. oOnAadn kdbeto oe oyxéon pe TV mAevpd evog moAvywvov. Kdbe
nolbywvo xet 6o normals, éva yia kabe mAevpd TG emPdvelng TOv. XTo
TEPIGGOTEPO GLGTNLATO TPLOOACTOTMOV YPOUPIKOV ovaryveopileTar To éva amd
o 600 KAVOVTOG TN Hio TAELPE vo givol opatn eved v GAAN adpoatn

(backface).

Ewova 3:Ta normals {oypagiopéve ¢’ éva tpiedidetato povrého. Mopatnpovps 6Tt ov

£6MTEPIKEG TAEVPES dev Exovv Loypagiopéva normals
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Mo opdida ToAVYdOVOV TOL GLuVEEoVTaAL e KOva vertices ovoudletal mesh
(TTAéypa). T vo eppaviCetor éva mesh pe cwotd tpomo Oa mpémel ta
TOAMY®OVE TOV Vo unV Tépvovtat amd dAlo ToAvywmva 1 edges Kot vo pnv €xet
dutAa vertices, edges 1 faces.

‘Evag amd tovg mo dNUoQIAfg tpomovg dnuovpyiog meshes  eivor to box
modeling. Xto box modeling to povtého dnpuovpysiton TPOTOTOIDOVTOG
primitives pe epyaieia 0mmg to extrude kou to subdivide. To extrude, 6tav yo
mopadetypa e@appuoleTonl mOve GE o TAEVPE ONUIOLPYEL UL KOvovpylo
mAevpd 100V oyfuatog kor peyéBovg 1M omoio evdvetow pe TO KAOE

npobimapyov edge pe pia TAevpa.

Ewova 4: E@appoyn tov gpyaieiov extrude o évav kofo.

To epyareio subdivide ypnoonoteitar amd Tov 3D modeler yio va vrodwapéoet Tig
TAELPEG KOL TIG YPOUUES €VOG HOVTEAOL pe TNV TpocOnkn vémv onueiov. Avtd 1o

gpyaieio pumopei va kavet mo opard éva mesh(Catmull-Clark) .

18



simple subdivide Catmull-Clark subdivide

Ewéva 5: gpappoyi] Tov gpyaleiov subdivide o€ 00 kvpovg.

To box modeling eivar pia péBodoc povteromoinong ypriyopn kot £OKOAN
omv ekpddnon. To oapvnrtikd Tov onueio etvar 6Tt Yo vo emtevydel peydn
Aentopépeta kKot aAnBopdvela og £va poviého ypetdletot ToAD eEdoknon.

Mo okoun pébodoc dnuovpyiog polygon meshes eivon to extrusion
modeling. O 3D modeler dnuwovpyel éva oyfuo 600 SLOCTACE®Y TOL
aKoAovOel TIG YEVIKEG YPOUUES HIOG QOTOYPOPING €VOC OVTIKEWWEVOL. XTN
OULVEYELD KAVOVTOG TO 1010 G€ GAAN QMTOYPAPIO. TOV OVTIKEIUEVOL Omd GAAN
OTTIKN YOVIOL UETATPETEL TO GYNUO T®V 0VO Ol0GTACEWV GE TPLOAACTATO.
Avt 1 péBodog ypMoIoTOtlEiTOL Y10 TV ONOVPYI0 TPOCHOTMV — KEPOALDV.

Alec pébodor eivar, ovvovalovrag primitives,mpoxabopiopévo dnrodn
meshes ord v 3D epappoyn, ypnoonowdvtag 3D scanners mov copm®VovV
EVOL TPAYLLOTIKO AVTIKEILEVO KoL dnptovpyodv Eva mesh peyding Aemtopuépeiag
Kot povtehomoinon mov Pacileton oe oketg(Sketch based modeling).

To kOpro perovéktuo tov polygonal modeling eivar 611 yperdlovior Torra

TOADY®VO ylo. TNV OVOTOPACTOCT, KOUTOA®V ETPAVEIDV, EVEO TO KOPLO
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TAEOVEKTN IO Elvar OTL €lvan o YPIYOpoS TPOTOG OVOTOPAGTACTG LOVIEAW®Y

amd TOVG AAAOLG.

NURBS modeling: pe avtdév tov TpOmo HOVIEAOTOINONG Ol EMPAVELEG
kabopilovtar amd spline curves wov pvOuilovtar and control points pe Tyég
Bapovc. Otav 1o Bapog peyokmvel 1 kapmvAn tAnotalet to control point evod
otav pkpaiver amopokpvvetor. To NURBS modeling onuovpysi ouaiéc
EMPAVELNG KOt VAL KOATAAANAO Y10l OPYOVIKA LOVTELQ.

Spline and Patches: Onog kot oto NURBS modeling o1 emodveieg
kaBopilovior amd KapmdAies. e 0épota vkoAiog Kot eveMEING aVTOG 0 TPOTOG
novtelomoinong Ppioketar kémov avaueca oto NURBS kot oto Polygonal
modeling.

Sculpt: Xyetkd véog tpoOTOg pHOVTEAOTOINOTG KOTA TMV 0TOi0 &val apyIKo
Hovtélo elodyetal  dnuovpyeitor og Eva Tpdypappo. sculpt. Xn ovvéyeia
ypnoonoleital to gpyaieio subdivide yia va kdver mo opoAd TO HOVTELO
avédvovtog ta moAdywvo tov. Etol emtpénel otov 3D artist va okaricel oav
TOPAOOGLOKOG YAVTTNG TO HOVTELD LE peydAn Aemtopépeta. TéLog dnuovpyet
wa 32 bit ewova (normal map 1 displacement map) mov petagépel OAEG ALTES
TIC TANPOPOPIES Kol TIG AETTOUEPELES TOV HovTEAOL. TomoBetmvTog TNV e1KdVa
OTO OPYIKO LOVTEAO EYEL £va LOVTELD Aly®V TOAYDOVOV LE AETTOUEPELEG EVOG

LLOVTEAOV TTOAD TEPIGGOTEPMV.
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2.2.2.Xpopa

A@ob o 3D modeler dnuiovpynoet to mesh, épyetar n oepd evoc eEgldikeLUEVOL
KOAMTEXVN VO TOV dMOEL YPOU Kol VYT, 0 omoiog ovopdaleton texture artist. ‘Evag
OYETIKA OIKOVOUIKOG TPOTOG YPOUATICHOD OGOV apopd tovg mdpovg tov H/Y elvan
1o vertex paint. To kabe vertex gvoc mesh éyel amd wa petafint xpduotog, £1ot o
texture artist Bagel to poviélo aArdlovtag avtég tig petaPintéc. To apvnTikd pe
aLTOV TOV  TPOTO YPOUATICHOD €ivarl OTL 1| AETTOUEPELD TOV UTOPEL Vo emiTevyDel
neplopiletar amd tov aplfud tev vertices tov mesh. Xvvibwg ce éva NAEKTPOVIKO
moyvior Ta meshes €yovv pIKpO aplOUd TOAVYOVOV, ETOUEVOS QVTOG O TPOTOG OEV
elvatl katdAAnioc. o avtdv Tov Adyo avtn 1 1éEB0O0G ¥pNnoIpomoteiton yio oy vioto
LE EVTOVO YPOUOTO KOl €KKOPTOVVIGTIKO» YPOPIKAL.

M evariaxtikn pébodog tov vertex paint eivor to texture paint. Me to texture
paint n Aemtouépelo mov umopei vo dobei givor Bewpntikd ameploploTn, eEaptaton
uovo oamd v oavdivon tov texture. Ilpwv duwc o texture artist pmopécer va
dnpovpynoet To texture map Oa npénel pdTo va «EgtvAi&e» to mesh( UV unwrap).
H dwdikacio avt ovopdletor UV unwrapping. Xto UV unwrapping o H/Y Bonbfaet
tov 3D artist pe akyopiOpovg mov Eetvdiyovv to mMesh, daTnp®VTAS TV apyIK)
YEOUETPIKN LOPON T®V TOALYOV®V. Ot adyopifpol propovv va Bonbrcovy moid ce
APYITEKTOVIKEG KOl 6€ OmAEG YemUETpiec. Otav mpoKeLTol OLmS Yo opyavikd meshes o
H/Y 0a vroloyicetl 1ig¢ UV cvvtetayuéveg, ahdd 0o ypelactodv apKeTr TPOTOTOINoT)
amd tov texture artist. 'Eror Ba dnpovpynbei éva UV map 1o omoio umopsi va
amofnkevbel og apyeio KOVOC Kot 6TV GUVEXELN VA, YpNoLLoToOel g 0dNyOg i
oV ypouatiopnd mg. Me Alyo Aoy to UV mapping eivar n dadikacio Kotd tnv
omoia. po 2D ewcova avarapiotd €va 3D povtéro. To U ko to V amotehovv Tig
OUVTETAYLEVES TOV UETACYNUATIOUEVOL OVTIKEILEVOL Kot Olapépovy amd Tig X,Y,Z
tov apykov 3D povrélov.  Avtd Oivel TV duvatdOTNTO OTOV  KOAAITEYVN
Loypaeilovtag v ewova vo (oypaeilel ta moAbymva evog 3D poviéhov. H swdva
avtn ovopdaleton UV texture map.

H Loypagikn evog UV map pmopel va potalet pe v topadoctokr) (oypoaetkr| evog
mivoka aALG €xel Kamoleg onuavTikég dtapopes . O kKaAMtéyvng mov Loypapilel Eva

UV map Ba mtpémel mapdrinia va oképtetor tdg ovtd to UV map dévetl pe to mesh
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oTIC TPELS dlaoTdoels . o va eaivetatl o dykog tov mesh kat vo unv eaiveton eninedo
Oa mpémel oto texture map tov va LIAPYOVY TANPOPOPIES POTIGHOV Kot oKioong. Av
OL®G aVTEG 01 TANPOPOpPiEG deV 3000V TPooeKTIKA prmopei To Mesh va, unv tapidlet

LLE T1G CLVONKEG POTIGHOV TOL TEPPAALOVTOG.

2.2.2.1. Baoswoi tomor UV mapping

Planar
To planar mapping Aesttovpyei omwg évog mpotléktopag. To texture mpoPdiietar o
évo 3D poviédo amd por katevBovon. Avtd o TOmOG Mapping umopsi va

ypnoponombei og toiyovg Ko eminedec emedveleg ahAd Oyl oe GOVOETO LOVTEALL.

A
=

Ewova 6:planar mapping Luke Ahearn 3d game textures
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Box

Y710 box mapping to texture cpoPdAiietar oto poviéro amd &L pepiéc.

Ewéva 7:box mapping Luke Ahearn 3d game textures

Spherical
To spherical mapping mpofdilel to texture oto povtédo amd OAES TIG HEPIEG WE

cQaptko Tpdmo . Eivar 1davikd yio cpaipikd avtikeipeva Onmg m.y. TAUVITEG.

Ewéva 8:spherical mapping Luke Ahearn 3d game textures
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Cylindrical
To cylindrical mapping mpoPdAdel to texture koAOTTOVTOG KLAVOPIKA TO HOVTENO.

Mmnopet va ypnoipomom0et o€ avtikeipeva OTmG dEVIPA KOAOVES K.T.A..

Ewova 9: cylindrical mapping Luke Ahearn 3d game textures

2.2.2.2.H avvaun tov 6vo ota textures

Ymapyovv 014popot TapAUETPOL Kot KAVOVEG TOV TPETEL VO, akoAovOnoet o texture
artist. O mo yevikdc- Pacikdg kavovag eivar 0Tt To textures mpénet vo, dnpovpyovvTaL
o€ OLVON TOL dVO OcOoV aPopd To PéEyehog Tovc. Avtd onuaivel 0Tt po gkdvo Ba
TPETEL VO EYEL GLYKEKPLUEVO aptOpd pixels yia Yyog kot Yo TAdtoc. AvaAidoelg mov

umopet va £xovv givor:

e 16x16
e 32x32
o 64x64
e 128x128
o 256x256
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e 512x512
o 1024x1024
o 2048x2048

[Tpwv pepwcd ypdévia éva texture 512x512 Bewpovvtav peydro, oto onpepvd
moyviolw  ypnowomotovvtan textures peyéBovg 1024x1024 won 2048x2048. Ta
textures mpénet va xovv péyebog dvvaung tov dvo efattiag TV game engines kot
TOV KOPTOV Ypoeikdv. Ot TeplocoTepeg game engines déyovtal kKot opboydvia
ney€étn omwg yio mapdostypo 256x512, 128x1024 x.t.A.. Av éva texture €yt AaBog
TOPAUETPOVS TOTE 1 game engine pmopei va mopovclicel UNVLUUS 6OAANATOC 1 Vo
KoAnoel tedeing. Kdamoleg game engines o TETOEG TEPUTTMOEL TPOTOTOLOVV TO

texture oAralovtog tov péyebog, Pabog ypodpotog, format k.Am..

2.2.3.H tgyvodroyia Tov shaders ywa tovg 3D artists

Ot shaders eivor mpoypdupata 7OV TPOSPEPOVY PEOMOUO OTO MAEKTPOVIKA
oy vidlo ONUOLPYADVTAG  YPOEIKA €QPE GE TPAYUATIKO ¥poOvo. YTmdpyovv dvo &idn
shader ywa v kapta ypagikodv (GPU) : ov vertex xai ot pixel shaders. Ot vertex
shaders dwayeipilovion yempetpieg eved ol pixel shaders pevtapiopévo pixel oe
npaypotikd ypdvo. O shaders umopodv va ypnoiporonbovyv yuo va dnpovpyncovy
nepimloko vAwkd (materials) kot yoo €pé oty ewoOva: poAMd, QOTIA, VEPO,
OVOKAACELG K.AT..

O KoAMTEYVEG oLVHBWG OMUIOVPYOVV BESOUEVA E10O00V Kol KPivouv To TEAKO
amotéAecpo, Tov mapdyet o shader. tic meplocdTEPEC MEPIMTOOELS dEV OIGYOAOVVTOL
LLE TO TPOYPOLUATIOTIKO HEPOS OAAL VTTAPYOVV POPEG TTOV £VOG KOAMTEYVNG UTopEt
vo tpomomomoel évav shader. Ta ovyypovo epyodeio onuovpyiag shader dev
YPEWBLOVTOL TPOYPUUUATIOTIKEG YVOGELS Kot 0 TPOTOG dnpovpyiog tovg potalel pe
TOV TpOTO dnpovpyiog evog material oe éva mpdypoaupa 3D ypapikdv énwg to 3dsS
max, to Maya k.Amx..

O texture artist extog omd T1g 2D g1kdveg OV TPEMEL VL dSNUOVPYNHGEL WG dEdOUEVL
€10000V ywo. évo shader Oo mpémer vo  katavonost o¢ éva Pabud tov TpdmMo

Aertovpyiog Tov. YTAPYOLV €0E GE MAEKTPOVIKA Tatyvidta 6mov o texture artist dev
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Coypapilel amhd éva texture, aAld omuovpyel po ogpd amd textures ta omoia
ocvvovdlovtonr petalh TOvg Yoo Vo, ELEAVIOTEL TO KATOAANAO amotédecua. o va
Umopel va ypnoyomotel amotelecpatikd tovg shaders Oa mpémel va avoamtdiéel v
wKavotnto, va evtomilel To vikd (material) evog avtikeiévoo ympig vo vmoAoyilet Tig
EMPPOEC IOV dExETON 0md TO TEPIPAALOV. Této1eg emppoéc umopel va eivar Oopd Tov
VAMKOV, ETPPOES amd TOV POTICUO K.AT.. Me 0vTo TOV TpOTO Umopel vor dnovpynoet
Baotkd VAIKE Kot 6T CLUVEYELD VO TO, TPOTOTOMGEL omtd €va dikTvo GAA®V textures,
IMUOVPYOVTOG £TCL TO TEAIKO DAIKO TOL pmopet pe tnv ypfon evog shader va adhalet
G€ TPOYLLATIKO YPOVO.

O1 2D ekdveg mov dnuiovpyovvral amd tov texture artist pmopei va sivor diffuse
map, specular map, ambient occlusion map, normal map, bump map, height map,
displacement map. To diffuse map givar pa 2D gwcova mov kabopilel To ypdua Kot
TNV éVTOGT TOV PMOTOG OV avakAdTal Tiom Otav eotilel pio emedvewa. To specular
map esivan pe 2D ewdva  KAlpokag Tov  yKpl, emmpedlel MV évtoomn NG
avakiactikotntog. To ambient occlusion map eivot po e1K6vo Tov TPOGOUOUDVEL THV
okioon oto diffuse map. Kabiotd t1g oxotewvég meployég evog 3D povtédov. ‘Eva
bump map eivon pia 2D gikdva mov dnuovpyeitor and tov texture artist kot kéver pia
emedvela and eminedn avopoin. Etvol kot aut kAlpoKog Tov ykpt OTov 01 QOTEWVEG
TEPLOYES EIVOL «ONKMOUEVESH EVD Ol MO OKOTEWEG eivol  «katePacpéves». Me 1o
bump mapping pmaivel AeTtopépela 6TO HOVTELD YOPIG va ypelootel va avénbovv ta
noldyova tov. To normal map eivor o mopoddiayn tov bump map kot
ypnoonoleital Kupimg oto niektpovikd moaryvidw. O texture artist dnpovpysi po
EWOVO KAMPOKOG TOV YKPL TOL G TEAIKO OTAO0 eMEEEPYOCING LETATPENETAL G €Vl
KOKKvo- pacstvo normal map. ‘Eva normal map mepiéyel mepiocdtepeg nAnpopopieg
amd éva bump map kou pmopel va kdver o emigdvelo. apketd mo mepimiokn. To
height map sivot pia raster gidva Tov ¥PNCIUOTOLEITAL VIO TV OTOONKELON TILDV,
Ommg dedopEva avOY®ONG LG ETLPAVELNS Yo amelkovion o€ évov H/Y. Mia height
map swova pmopei va ypnoiporomdei 6to bump mapping yio va vroloyiotet, mov Ha
dnuovpynbovv okiéc oe £va Material, oto displacement mapping yw va
extomiogi(displace) v yeopetpikn Béon tov onueiov oty textured empaveia Kot og
terrain 6mov petatpéneton oe 3D mesh. ‘Eva height map nepiéyet éva kavait mov
EPUNVEVETOL MG «OWYOG » OO TO «TATMUMY UG EMUPAVELNS KOl OTTIKOTTOLEITAL (G Lo
AOTPOUOLPT EIKOVO, OTTOL TO UODPO OVTITPOCMOTEVEL TO EANYIOTO EVAD TO GOTPO TO

pEYI6TO VYOG .
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2.2.4.Alyo Loywo Yo To animation

Me v oAokAnpwon tov 3D poviélov (povtedomoinon-texturing) épyxetan n oepd
evog €E101KEVUEVOL KOAMTEXVN Vo TOL ddoet kivnon (animation). Xto animation o
xpovog petpiétar oe frames. T va yivel omotodnmote transformation( oAiayn otnv
tomoBecia, oto puéyebog, otnv meplotpoPn) Ba mpémel To OvTIKEINEVO Vo EYEL €val
apywk6d onueio (frame) xotr éva dAlo onueio mov Oa deiyvel mOC TO AVTIKEIHEVO
uetaoynuotiletar(transformed). To onueion ovtd ovopdlovtor key frames wou
kabopilovto yepokivnta amd Tov animator.

Opwmg Tt yiveron peta&d tov key frames, ndg o H/Y eléyyel tov petaoynuaticpd
tov avtikelévov; H andvimon Ppioketan oto interpolation ( moapsuforn). Ymdpyoovv
tpio.  €idn interpolation mov ypnowomowovvTOl Yo Vo kabopicovv tOV
petaoynuotiopo peta&d tomv key frames [16].

H mpotn eivar m constant interpolation. dev vrapyer mpoypatiky kivnon. To

avtikeipevo Ba petaoynuotiotel axoplaio xopic EVOLAUETES TIUEG

Ewova 10: y=b

27



H devtepn pébodog interpolation ovoudleton linear interpolation  (ypoppkn
napepPorn) . H linear interpolation diagpépet and tnv constant 6to 6TL 0TO106ONTOTE

LETACYNUOTIGLOG dev YiveTal akaploio dALL YPOUUIKA.

Ewova 11: y=ax+b

H tpitn uébodog ovoudletar Bezier interpolation. Eivar mpotiudtepn pébodoc Adyw
™G OMOAOTNTOG Kol TNG GLVEYELNS TNG. Muueital uokd @ovopeva Onwg givor
emtdyvvon, 10 Papog kot n adpdvera. o mapdderypo €govpe o umdAio 1 omoio
TEPTEL GLYKPOVETOL e TO £0apog kat EavavePaivel. Me Bezier interpolation n kivnon
Ba NTav OO Kol o Yp1yopn UEXPL TV CLYKPOLGT Kol 6TV GLVvEYEL Ba yivotav OAo
Kol o apyn uéxpt vo @Bdcel oto ynidtepo onueio. Me linear interpolation n

TayvTNTA TG Umdhag Bo ftav Tévta otabepn evd pe constant interpolation 1 pmwdio
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Oa éueve akivinn otov aépa émerta Bo ThAepetapepdTAV 6TO £00(POC KOl GTNV

ovvéyeln Bo TNAELETAPEPOTOV TTOA GTOV OEPQL.

Ewova 12 : y=ax"2+bx+c

2.2.4.1. Skeletal animation

O animator yio vo. pmopéGel Vo KIVAGEL Evav XopakTnpa o mTpénel va UmopéceL vo.
Kivfioel ta vertices tov. o va to kdvel avtd dnpovpyel évav okeletd ywpilovtog

€101 T vertices 6€ OpAdEg (DOTE Vo UmMOpel va o, EMAEEEL Ko VO TOL OLOXEIPLOTEL
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(rigging). Xe yapaxtipeg Onmg dvOpmmot kat Mo KA, amd To 06T TOV YNPLOKOD
OKEAETOV OVTIGTOLYOVV GE O0GTA TOV TPaypHotikov. Ta 0otd evdg oKeAeTOL €yovv
tepapykéc oyéoelg peta&d toug (parent-child). Ta ootd mov eivon «modiéy €vog
00TOV «yovéay petacynuatilovior otav petacynuotiletor o «yovéag», emiong
umopovv vo petacynuotiCovral Kot oveEapTnTaL.

Epdcov kotaokevaotel 0 okeAeTOG EpyeTon 1 GEPA TG Kivnong tov yapoaktmpa. O
animator 0o TpEnel vo. TOMODETNOEL TOL OGTA TOV GKEAETOV MOTE VA TAPEL OAPOPES
nolec. v ovvéyewn Oo mpémel vo PaAer keyframes yio kdbe 0oto og kébe mola. O
H/Y etvan vtevBuvog yio Tovg petaoynuatiopods v ootdv Petaéd tov keyframes.
H advvopio tov skeletal animation eivat 611 dgv pmopei va e£opotdoel peaMOTIKA TIC
KIVAGELS TOV HOAV KOl TOV 0EpUATOG, YU ovtd 0 animator onpiovpyel Eexwplotods
EAEYKTEC OEPUATOG KO LVDV.

Exto¢ amd v mopomdve dudikacio mov ovoudletar keyframing vrapyet kot pio
véa uébodog kivnong yopoaktipa mov ovoudletar motion capture. Xto motion capture
TPOYUATIKOL NB0TO101 KAVOUV S1ApOopEg KIVIGELS Ol 0Toleg KaTaypdpovTol amd &vav
H/Y kot 6t cuvéyeta epapproloviol 6Tov GKEAETO TOL YOPOUKTHPO.

Mepikd amd to TAcovekTiHaTe TG HEBGOOL lval OTL TEPIMAOKEG KIVIGELS OTTMG Y10
mopdadetypa to Papog evog avBpmdmov pmopovv va dnuovpynbovv pe ainboeavi
1pomo. Eivar mo ypryopog kot mo @bnvog tpoémog om 61t to keyframe animation.
Mepikd omd ta petovektnpata Tov gival 6Tt ypetdletol 10ko hardware kot e1dwkd
nmpoypappoto. To K66Tog ToUv EE0MMGHOD EIVOl ATOYONTEVTIKO Y10 LIKPES TOPOYOYES.

Kwnoeig mov Eepehyouv amd Tovg VOUOUS TG UGG 0EV LITOPOVV VO, KOTAYPAPOLV.

2.2.5. Rendering lighting

O 3D artist yio va dnNUIOVPYAOEL o EKOVA HE “O®GTO” TPOTO €KTOC OO TO
modeling-texturing Oa npénel va givon daitepa tpooektikodg oto lighting-rendering.
To rendering givat 1 dladikacio Kot v omoia wapdyston pia 2D gikdva amd po 3D
oknvi. Ot 3D oknvég pmopolv va pevIaploTovV e S1APOPA GTUA T.Y. LE PEOAGTIKO 1|
ue kaptovviotiko Tpoémo. Omolo ook ko vo dAé&er o 3D artist Oo mpémel va

YPNOUOTONGEL TOV KaTdAAno poTtioud [10].
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2.25.1. TOmor pOTOV

Point light

Ta edta torov point givarl yvootd koar g omni. Eivol 1 o amAf popef ¢oticpod

oe o 3D epopproyn Kol EKTEUTOVY QMG TPOG OAES TIG KATEVOVVOELS .

Ewova 13 : ®oTtiopog pe £va ¢ag tomov point
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Spot light

Ta eoto TOmov sSpot eivar 0 Mo IMUOPIANG TOTOG PMOTICUOD GTA TPLGOIIGTOTO
YPOPIKG, YT emttpémovy oTov Kodhtéyvn tov TAnpn éieyyo. Ta spot lights, ommg
kot Too omni lights exnépnovy edg amd Eva onueio , aldd o€ avtibeon pe avtd dgv T0
eEKTEUTOVY TTPOG OAEG TIg KatevBuvoelg. H exmopmn ewtog mepropiletarl o€ g aktiva

N o€ £vav KOVO.

Ewova 14: Bhémoope Tnv axtive gvog spot light
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Directional light

‘Eva. odg  tomov directional pmopei va ypnoyomombei dote vo TPOCOUELDGEL TO
@m¢ tov NAiov. Eivar yvootd g distant, infinite, direct, sunlight. 'Eva directional @ag
ooTilel OAo To avTikeipeva pag oknving omd v da yovia xopig va mailel porho n
0éon evoc avtikeévov oe oxéon pe 10 MG O okiég mov dmupovpyet elvon

TapAAANAeS peta&h Toug Omwg akpPdg yiveTot Le o TOAD LaKPvY] TNy @OTOC.

Ewova 15 : "Eva directional light dnpovpyei maparinieg oxiég
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Area light

To @dto TOTOL area mpocopolwvoLvy To PEYEBOC pG ELOIKNG TYNS eeToc. Ta
omni, directional, spot pata av aAla&ovv péyebog oe pa oknvn dev Ba adAGéel o
QOTICHOG. AV OpmG aALAEeEL To péyebog evdg area pmTtoc Bo aALAEEL 0 POTICUOG Kot
Ba gaiveton TG Epyetar omd o Iyn owpopeTikoy peyéBove. H moidtmta g

QMOTOOKIOONG UE OVTA TO QAOTO OTOTEAEL TOAD KOAY €mAoyn yw oAnboeavi

renderings, oALd Kot xpovoBopa yio animation peyaing dtapketog.

Ewova 16: Potiopds amé area light
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Sky dome
To sky dome &ivaur pia €181k Tyn emToc oL TEPPAALEL o, oKV Kot TV eoTilel
an’ Oleg T mhevpéc. To sky dome e€opoidvel TOAD KOAG TO QMG TOL TPOEPYETOL AUTTO

Tov ovpavd. Xpnoyomoteital emiong ®g OeVTEPEVOV PAOS Y10, VO GUUTANPDOGEL TOV

KUPLOS POTICUO TNG OKNVIG.

Ewéve 17: Mia cpaipa mepikieist T oknvi] Kol TV @oTilel avaloyo pe Tov TpOTO TOL givan

Boappévn
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Movtélo TOL YPNGLLOTOLOVVTINL KOC QDT

KdaOe renderer mov vrootnpilet global illumination( dev Aaufavetal vedoyn pdévo to
QMG OV TPOEPYETOL ameLOeiog amd (o mTyn, dAAQ Kol Ot akTives g dtog Tyng
OV OVOKADVTOL oo GAAEG emMPAVEIEG TNG OKNVNG ) emTpémel vo. oTilovtal
avtikeipevo and dAlo avtikeipevo. Otav oto rendering ypnotponoleitar global
illumination éva avtikeipevo pe mOAD Aaumepd yp®UO UTOPEL Vo AEITOVPYNOEL MG

myn eoToc. Agv givol amoteAespatiky AVon eOTIGHOL Yloti eivar ypovoBopa yi

aVTO KO ATOPEVYETAL.

Ewoéva 18: 'Eva avrikeipgvo mov Aettovpysil g Ty ¢oTg
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2.2.5.2. Shadows

To «otoo» Twv oKldv ypeldleTar TOoN TPOGoyN Kol ¥povo OGT Kol TO GTNGILO
TV OTOV. Ot oK1 pmopodv va PeAtidcovv v TeAkn oOvOeon. H emloyn tov
KaTdAANA®V adyopiBpmv oxioong Kot 1 KatdAAnAn pououion Tovg ival ONUOVTIKY Yo

Tov xpovo mov Ba drapkécet To rendering.

Shadow algorithms

Ta npoypdppata rendering cuvibwg enttpémovy v emdoyn peta&d olyopibuwv
okioong :

— Depth map 1 shadow map: Eivai o yprniyopotepog tpdmog rendering oxiumv

KOl YPNOUOTOIEITOL GE EMAYYEALOTIKOVG QOTIGHOVG film. IIpwv apyicer o
rendering vroloyiletar éva depth map yia kabe pdc, o omoio kabopilel mov
Ba pevtapiotovv ot okiéc. [ kdBe koatevBuvon mov @wrtilel €va ®G, TO
depth map omoBnkeder v omdcTOOT OO TO QEOG OTO KOVIVOTEPO
avtikeipevo mov mapdyel okid. Katd v dwdpkela tov rendering to omg Oa
otapatiogl 610 dotnua mov kabopileton omd to depth map étor dote va
unv eoTilel mépa amod to d1dotnpa mTov amodnkevTnKe Yo kdbe kotevhuvon.

— Raytraced shadows: O ckiég raytraced vrmoloyilovtat aviyvevovTog aKTIVES

QMOTOC UETOED UG TNYNS PMTOC KO EVOG POTIGUEVOL OVTIKEWEVOD. AVTO
yivetar katd v dudpkelo Tov rendering o€ avtifeon pe tic depth map oxiég
nov amodnkedovrar o€ £va depth map.
Mepucd amd to TAEOVEKTHUOTA TOVG Elvat:
e Tivovioanw mo «eAapplégy Otov eotilovior  Olapovn aviikeipeva
TOIPVOVTOG KO OPE AlYO a0 TO YPOLLO TOV OVTIKELEVOV.
e Amodidovv pe ToAD peaMOTIKO TPOTO Y1oL GAOVS TOVG TOTOVG PMOTMV.
Mepikd amd T PLELOVEKTNLOTO TOVG Eivar:
o  Xpetdlovrar meprocdTepo ypdvo oto rendering and 6tL ot depth map
okiéc. o mepimhokeg oknvég 1 dtopopd otov ¥podvo umopet va givan
TOAD LEYAAN).
e  Xpnolomoovy TOAD UviAuUN TPAYUO TOV  TPOKTIKE Teplopiler v

TOAVTAOKOTNTO, TG GKNVNG TTOL UITOPEL VO PEVTAPIOTEL.
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2.3. I'evika wepi mPpoyPORpRATIGHOD

Ot 600 YAOOOoEG TOV YPNGIULOTOLOVV Ol TTPOYPUUUOTIOTEG KUPIMG, Yo TV avamTuén
nayvidwwv givor  C# (C-sharp) kot p C++ (C-Plus Plus) kot mpoketton yio YAdooeg
avtikelpevootpapove  mpoypappaticpod (OOP-Object Oriented Programming). Ot
dV0 avTEC YAMooeS eivarl apkeTd OMHOEG GLVTOKTIKA Kot givol emiong opkeTd
«EVEMKTEGY ot ¥pNon Tovg (owtdg elvar kKL évag Adyog Yoo TOvV  Omoio
YPNOUOTOLOVVTOL TNV OVATTUEN TALYVISUDV).

Mia unyavi motyvidlov (game engine), sivat £va Tpoypappo To omoio £xel OAN ™
Aertovpykdtto. Tov  TPoPAemopEvoL  €idovg Taryvidov, oAAd  ypedletor Eva
«ayviom va «ytiotel» moveo . Eival cav évag «okeletdo» kot o mouyviol etvan
KATO KATOl0 TPOTO ooV TO «OEpUa» Tov &ivar mwhve tov. ITo ocvykekppéva po
punyovy oy vidlod eivor o KOJkaG pEco o€ €vo Tatyvidl mov €xel vo. KAVEL pe
«oamewovion ypoewov (- rendering)», «yepopd ewddov ( input handling)»,
«avamapoyoyn Nxov (playing audio)», «epappoyn evoikng (implementing physics)»
Kol e «mpocopoimon teyvnthg vonuoovvng ( simulating artificial intelligence)» 1
«hoyikn moyvidiov (game logic)».

Ot pnyovég moryvidoldv €ivol OpKETE  «ETAVAYPNOILOTOMCIIES» Kol GLVNOMC
KOADTTOLV TTPOYPOUUATIOTIKA TTEPimov 10 90% Tov Moy vidloy, odNydVTag Ge TOAD
YPNYOPN OVATTLEN TTOLYVIOIDV.

Emiong ot unyavég moyvioidv pumopel vo eivor apketd mepimlokeg ovaloyo HE To
YOPOKTNPIOTIKG 7OV SBETOLV KOl UTOPOLV Vo, TPOCOEPOLY. MEeEPIKES UNYAVESG

oLy VOOV gtvar

e Valve game engine

e TorqueX game engine
e Unreal game engine

e Quake game engine

e Havok game engine

e lrrlicht game engine

e CryEngine game engine

38



2.3.1. Mnyovi] artetkoviong ypogik®v (rendering engine)

Rendering eivot 1 dtodikacio Topay®yng HoG EIKOVAS amd €vo LOVTELD, LECH TMV
nmpoypappdtov H/Y. To povtédo givor pio meptypagn amd TplodldoToTo oVTIKEIEVa
oe o owotnpd kobopiopévn YAm®coa 1 doun oedopéveov. Mmopel va mepiEyel
yeouetpio (geometry), amoyn (viewpoint), ven (texture), poticpo (lightning) ot
mAnpogopia andypwong (shading information). H ewdva givar pio ynolokn iovae
raster graphics image. To “rendering” ypnoylomoleitol €niong yio. Vo TEPLYPAPEL TN
dradikacio vroroyiouov tov epé (effects) oe Eva apyeio Pivteo yio v mapoywyn Tov
tehko¥ Pivteo. Eivor po mdpo oAy onpovtikny Stodikacio Kot GUVOEETAL KoL [UE TIG
VROAOITES OTNV TPAEN.

>to graphics pipeline amotelel to teAevtaio onuavtikd Prua divoviag TV TEMKN
eupavion ota poviélo kor otn oyedlokivion. O renderer egivar éva mPooeKTIKA
oxedlacUEVO TpOYpappa, Poaciopévo o€ €va EMAEKTIKO pelypo Tov KAAS®V Tov
oxetilovtar pe: @uowny tov emtog (light physics), omtikny oavdamtoén (visual
perception), upaOnuotwé  (mathematics) kot ovémtvén Aoyiopuov  (software
development). Zta tpiodidotata ypapikd Exovue Kupimg dvo edomv rendering, to pre-
rendering kow to real time rendering. To pre-rendering eivar pio evtatikn
VIOAOYIOTIKY] S1a01KOGI0 TOL XPNGIHOTOLEiTaL Yo T dnuovpyia Toviag, Evod to real
time rendering ypnowonotgitol o€ TPIGIACTOTO NAEKTPOVIKA oy vidlo Kot Paciletan
ot ypnon Tev Kaptov ypoeikov pe 3D hardware accelerators.

Otav 10 pre-image éyet ohokAnpwbei, to rendering ypnouonoleitar yio va
npocbécel bitmap textures 11 procedural textures, emto, bump mapping kot oyeTikn
Béon pe ta dAla avtikeipeva. To amotédleopa elvatl pid OAOKANPOUEVT EIKOVO TOL
BAémel o Beatnc.

Mepikd yapoakmpiotikd mov meptlopupdvel avt n €kéva (Ko Tov TpoOKeELTaL Yo

YOPOKTNPLOTIKA TTOL TTEpAapPdver o rendering engine) eivo:
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Shading . - m®wg T0 YpOUA KOL 1| QOTEWVOTNTO OGS ETPAVELNG TOIKIAEL
avaAOYOL LE TO PG

Texture mapping — pa péB0S0G TPOGONKNG AETTOUEPELNG GE EMPAVELEG

Bump _mapping — poe péBodog TPOcOMOioNG  WKPNG  KAIHOKOG

«OVOLLOAOTNTOC) OE EMLPAVELES

Fogging/participating medium - nd¢ 10 g dwayéetar (dims) dtav mepviet

amd un-kabapn atpdseaipa 1 a€pa (aprod1OTNTU TOL EMOTOC)

Shadows — to QuvOpEVO TNG TOPEUTOIIONG TOV POTOC

Soft _shadows — KUUOWVOUEVT] OKIlOGT 7OV TPOKOAEITOL OO €V UEPEL
TOPEUTONLOUEVES TTINYES POTOG
Reflection - avtavaxkioon

Transparency (optics), transparency (graphic) or opacity - petddoon tov

POTOC LEGH OO OVTIKEILEVQL.

Translucency - d1a0yelo TOV AVTIKEWUEVOD

Refraction - 8140Aaon Tov E®TOC N omoio GLVIEETOL e TN SLAPAVELQ.
Diffraction - kdauym, dacmopd kot mwopiufocn Tov OTOC TEPVAOVIOS 0o
£VOL OVTIKEILEVO 1] AVOLYLLOL TTOV SLOTAPAGGEL TV OKTIVOL

Indirect illumination - emedaveiec OTILOUEVEG OO POC TOL AVTAVOKAGTOL

amo GALEG eMUPAVEIEG Kot Ol amd MG TPoePYOUEVO amevBeiag amd o Tyn
et (emiong yvootd oc global illumination)

Caustics (évac tvmoc indirect illumination) - avdxloon @oTog amd Eva

QOTEWVO OaVTIKEIHEVO M eotiaon Tov QmTOg péco omd Eva OLPOVES
OVTIKEILEVO, Y10 TAPAYMYT POTIGUEVOV TEPLOYDV GE EVOL AAAO OVTIKEILEVO
Depth of field - to avtikeipevo epeavifovtor Bohmpéva 1 ektdg eoTioomg
otav Ppiokovtor opketd pokpld, umpootd M miow omd 10 0Tl OUEVO
OVTIKEILEVO

Motion blur - ta avtikeipeva gpeaviCovior Bodouéva AOym Kivinong oe

VYN TavhTTa, N A0y Kivnong g KAUEPOS G€ LVYNAN TayVTNTO

Non-photorealistic rendering — aneikdvion TV GKNVOV UE VO KOAMTEXVIKO

OTUA, EMOUDKOVTOS VO paivovtol oav po Loypaetd 1| cav £va oS0
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Ot kvpidtepec teyvikéc rendering mov ypNOLUOTOIOVVIOL YI0L TNV TOPAYWYN THG

TEMKNG EIKOVOG lvat:

e rasterization (copmeptiapfovopévov kot “scanline rendering”) — mpofdiet
YEOUETPIKA, avTIKEipeva, ot oknvy og éva eminedo ewovag (image plane),
Yopic eEe1dKevpéva OTTIKA £QE

e ray casting - Oswpel 6t1 M oknvy mapatnpeitor omd Ve GLYKEKPIUEVO
onueio 6aong, vroroyilovtag v mapatnpovpevn gwova PBactlopevn povo
omn Ye®UETpio Kot o€ TOAD PACIKOVG «OMTIKOVS VOUOLG» &VTaoNG TNg
avtavakiaong (reflection intensity)

e _radiosity — ypnowomolel UAOMUOTIKG TETEPUCUEVOV GTOWXEI®V Yol Vo
TPOGOLOIMGEL T O18YLTN O1AO0CT) TOL PWTOG OO TIG EMPAVELEG

e raytracing - sivorl mapdpotla pe tn ray casting aAld EmTAEOV EVOOUOTMVEL
O TPOYWPNUEVES ONTIKEG TTpocopomoelg ( optical simulations) kot cuviOmg
YPNOOTOlEl TIC EMOVOUOLOUEVES  TEYVIKEG “Monte Carlo” vy va
ONUIOVPYNGEL TO PEAMGTIKG OTOTEAEGLOTO GE L0, TOYXVTNTO TOL EVOL GLYVA

OPKETA OPYT

A&ilel va onueiwbel 611 kou 1 TEYVIKY ray casting ypnoiwponoiei tig “Monte Carlo”

TEYVIKEG Yo TN peimon twv artifacts.
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2.3.2. Mnqyaviy pvowkig (Physics engine)

Mo punyov) euoIkng eivar £vol TPOYPOLLLO. TOV TPOCOUOLMOVEL LOVIEAN (PLGIKNG,
YPNOLUOTOIOVTOS LETAPANTEG Owg 1 nala, M TayvTNTO, 1 TPPN Kol 1] aVTiGTACT] TOV
aépa. Mmopel emiong va mpocopoldoel Kot vo TpoPréyel @aivopevo KAto omd
dpopeTikéG ouvinkeg Tov Ba mpooeyyilovv to Tt cvuPaivel oty Tpaypatikny {on M
o€ V0, POVTOOTIKO KOGHO. YTApYouV Yevikd dvo €idn unyovov euoiknig, ot real-time
physics engines kot ot high-precision physics engines.

Ot high-precision physics engines amaitovv TepIGGOTEPT VITOAOYIGTIKY 1oYD Yo VOl
VTOAOYICOVV QUVOIKT TOAD pHEYOANG akpifelag kol cuVNOMG YPMNCILOTOOVVTAL Ao
EMIOTNLOVES KOl TALVIEC KIvoOUEVOV oyedimv (computer animated movies).

210 NAEKTPOVIKA Toyvidle Kot o€ GAAOVLG TOTOVLG SLOPUCTIKNG TANPOPOPIKNG
(interactive computing), n pnyov QUGIKNG ATAOTOLEL TOVG VITOAOYIGUOVG TNG Kot
pewwvel v axpifeo g, £€T01 MOTE VO UTOPOVV Vo, Tpaypatoroinfodv oTov
KATAAANAO ¥pOVO OamOKPIoNG YL TO TOLYVIOl KOl G€ KATOAANAO TOCOGTO Yo TO
“gameplay”. Avty eivaw 1 real-time physics engines kot ypnoipomnoteital amd o
oy viola yuo ™ PeAtioon e peaMOTIKOTNTAG TOVG.

Or pnyavég @uoikng €xovv O6vo Paocwkd otoyeio, éva cOOTNUO  OvViXVELONG
ovykpovoewv (collision detection system) kot o otoygio Tpocopoimong dvvapemv
(dynamics simulation component) mov &ivar vrevBuvo Yo TV emilvon TV
duvdpevov mov ennpedlovv Kol TPOCOUOIOVOLV Ta dtdpopa ovtikeipeva. Ot
GUYYXPOVEG UNYXAVEG QUOGIKNG Hmopel €miong vo TEPEXOVV TPOGOUOIDGELS PELCTMOV
(Fluid simulations), cvothuata yepiopov oyediokivnong ( animation control systems)
Ko epyareio evoopdtmong ototyeimv (asset integration tools).

Yndpyovv tpia facikd Tapadelypota yio TV TPOCOUOIMOT PUOIKNG TOV CTEPEMV:

e Penalty methods, 6mov ot aAANAeMOPAcEIS HOVTELOTOOVVTAL GLVIO®G GOV

“mass-spring” cvotuata. Avtod TOL TOTOL 1| UNYOVH Elval SNUOEIANG Yo

«apapopedotun» euotkn i soft-body physics.
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e Constraint based methods, 6mov ot «e&lomoelg mepropiopovy (16OTNTAG,

avioOTNTAG) EMADOVTAL (Yl EKTIUNGT PUGIKMOV VOL®V).

e Impulse based methods, 6mov ot apyég ™G «opune» epapuoloviol yio Tig

OAANAETIOPAGELS TOV AVTIKEUEVOV.

Téhog vrapyel ko 1 katnyopia twv  “hybrid methods” n omoio. ovolacTiKd €ivat
OTTOTEAEG O, TOV GLVOLOGHOD TMV TAPUTAV® TOPAOEYUATMV.

[Mo to nAekTpoviKd Toyvidla 1 ToydTNTO TG TPOGOUOIMONG £Vl ONUAVTIKOTEPT
and v axpifelo. Zovnbwc Ta TEPIoGOTEP OO TO TPIGOACTOTA OVTIKEILEVO GE Eval
oy viol avomaploTd@vTol amd 600 SPoPETIKA oyfuate 1 «rtAéypata» (meshes). To
éva glvatl LYNANG TOALTAOKOTNTAG Kol AETTOUEPES GYNMUA Kot €ivar ekeivo mov PAEmEL
0 Beotg oto mouyviot kot Tto GAAO Y Adyovg TabTNTOG, €lvol €vo oA
OTAOTOUNUEVO KOl «OOPATO» GYNLLO TO OO0 YPNCUYLOTOLEITAL Y10l VO OVOTTOPOGTY|CEL
10 ovtikeipevo ot unyavn euvoikng. To amlomompévo ovtd «mAEYHO» TOV
YPNOWOTOIEITOL OTNV EMEEEPYOTIO. PUOIKNG, GLYVE OVOQEPETAL KOl MG «YEWUETPiOL
obvykpovone» ( collision geometry) kot pmopei vo eivon éva bounding box,
bounding sphere 1 éva kvptd kélvpog (convex hull). T'evikd avtod Tov €idove Ta
«OOPATO GYNUOTOY YPTNOLOTOIOVVTOL Y10, «EVPEING QAT AViXVELGT GUYKPOLGTG»
(broad phase collision detection), dniadn OVOLAGTIKA Yo VO EAAYIGTOTOUGOVY TOV
apOud TV THAVOV GLYKPOVCEMY TPV 1 OTALTNTIKY «TAEYHo o€ TAEyua» ( mesh on
mesh) aviyvevon ovykpovong AdPer yodpo ot «Ppoyeiog @dong oviyvevon
ovykpovonc» (narrow phase collision detection).

2TOV TPAYLOTIKO KOGUO 1| QLGIKN €ivol TAVTO «EVEPYN», KOOMG KATOLES SUVALELS
elvar amoapaitreg yoo v vedoTaon TG LAlog Kot TG VANG OTmg TV EEpouvpe (Yo va
VILAPY® €YD ®G avOpwmog 1 o€l mov daPalete avty T oTypr]). ATd TV GAAN Yo
éva moyviol Ba NTav meptttd £mg advvatov vo cuuPaivel avtd kabmg 1 dvvaun g
CPU eivan mepropiopévn. ‘Eva xapaktnplotikd mopadetypo eival outd TOL EIKOVIKOD
Koopov tov “Second Life” 6mov dtov éva avTikeipevo peivel axivnto yio KGO0
YPOVIKO SLAGTNHO KATOL, TOTE Ol LWOAOYICUOL PUOIKNG OmO TN UNYOVY] QUOIKNG
AmEVEPYOTOLOUVTAL UEXPL VA LITAPEEL Ko TAAL KAmolov €idovg aAAnAemidpaons pe
avtd 10 avtikeipevo. Me avtd ToV TPOTO 1 U)oV PLGIKNG e€otkovopetl TOpPovG Yo
Tov emefepynoTn Kol T UVAUN Kot katd cvvémelo Pedtidvetol to  framerate tov

moyviowov. To kupldtepo Oplo TV UNYOVOV QLGIKNG oL emnpedlel dueca Tto
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pealMopd Tovg givor oty axpifela tov aplBudv mov avamoapiotovy T BEom evig
OVTIKEWEVODL KOl TOV OLVAUE®MY TOL EVEPYOVV G OWTO TO avtikeipevo. Otav 1o
TOGOoTO NG axpifelog eivor youniod, TPOKLATOVY CEAALNTO GTOLS LITOAOYIGHOVS
KUPlg AdY® NG «oTPoYYLAOTOinoNG» avaykdlovtag To avTikeipevo va vrepPet g
Kavovikng 8éong Tov 1 va tomofetnBel Tptv amd avt). Ao TV GAAN €va peyalhtepo
TO0C0GTO OKPIBEING UTOPEL VO ELUYIGTOTOUCEL TETOLOV EI00VG GPAALATO OAAL ETTiOTG
Kot VoL a0ENCEL TNV eMe€ePYaOTIKN 10YD Y10 TOVG OTALTOVUEVOVS VITOAOYIGLOVG.

‘Eva. @Alo cvvnbiopévo mpoPAnua mov apopd v akpifela g Quokng givar to
Aeyouevo “framerate”, 1 aAMdC 0 apOudg TOV «OTIYH®OVY avd SEVTEPOAENTO OV
vroloyiletan  puoiky. Kabe frame avtipetoniletoar coav Eexwpiotd and 6l to dAla
Kot 0 xdpog avdapeco oto frames dev vmoroyiletat. ‘Eva yapnio framerate kot éva
piKpd Kot ypyopo KIVOOUEVO oVTIKEILEVO 0dNyohV GE [ KOTAGTOGN OTOL TO
OVTIKEIPEVO OV KIVEITOL OHOAR GTO YDPO AAAE QaiveETOL GOV VO TNAEUETOPEPETOL OO
évo onueio oto xdpo o€ éva diro, kabmg ke frame vroroyiletar. o Topaderypa
o€ eEapeTIKA VYNAES ToOTNTEG Lo oeaipa Uopel va Aol To 6TdY0, oV 0VTOG Elvar
OPKETA LKPOG DOTE VO, «YMPEGEL 6TO KeVO petal&d tv vroloyllopevov frames g
ToXElog KIVOOUEVNG OQOIpOC. AVTO UTOPEL VO AVTIUETOTIOTEL LE OLAPOPOVS TPOTOVE,
ywo. mapadetypo kor ol oto “Second Life” n oeaipa avriuetoniletor coav évo
«0OpaTo» PEAOG, £TOL MOTE OTAV 1 CEAIPO «TNAEUETAPEPETOLY TO PEAOG €lvar TOGO
HEYOAO DOTE VO KOAVTTEL VTN TNV amdcTootn (amd 1o éva onpeio 6to GALO) Kot va
EMTPEMEL TN GVYKPOLOT| LE OMOLOONTOTE OVTIKEIUEVO UTTOPEL VO «YOPEGEL AVAUESH
oto, vroloyloueva frames.

Y10 mopeABov 1M «Paocillopevny o€ QUOIKN»  GYESOKIVIOM  YOPOKTNPO
ypnowonoovoe povo “rigid body dynamics” emedn nrav  ypnyopotepn Kot
EVKOAOTEPT, oTOV LIOAOYIoUO. Opmc tor Mo cvyypova Toyvidld Kot Ol TOVIES
apyiCovv va ypnowomolovy “soft body physics” eneidn topa eivon emrpentd Ady®
™me e€eMyuévng teyvoroyiag. H “soft body physics” ypnowonoteiton emiong yuo
coupatidakd eeé (particle effects), pevota (liquids) kot vedouata (cloth).

A&loonueioto eivar to yeyovog OtL tov Defpovdpio tov 2006 KukhopdpNoE M
TpmOT «povada euoikng enefepyaciac» (PPU—Physical Processing Unit) and v
“Ageia” (n omoia apyotepa evoopatdbnke pe v Nvidia), mov ovopalotav “PhysX”
Kot 1 omoia Asttovpyel pe mapopoo tpoéno 6mwg 1 GPU oe po kdpto ypooikov,

anehevBepdvovtag amd to Bapog g eneEepyaciag t CPU. H povdda avt eiyxe cav
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duvotd TG oNUEID TNV EMTAYLVON TOV «OCOUOTIOKOV cvothudtovy (particle
systems), emiong mapatnpnOnke ko o pikpn Peitioon ot “rigid body physics”.

Mia 6AAN kot TOAAG vrooyOuevn TpocEyyion Yo Tig “real-time physics engines”
amoteAel Kat 1 «povada ypapikng eneéepyosiag yevikov okomovy (GPGPU — General
purpose Graphics Processing Unit) i onoio meptlapfaver kon “rigid body dynamics”.
O etoupeieg “ATI” xor “Nvidia” eivor o1 kvpldtepec €Topeieg 6T0 YOPO Ko
avtayovifovtal yio TNV mopaymyn Hovadmv kot kaptdv. Edud n tedevtaia, epguva
Ko Kukhogopel otadiokd Eva SDK toolkit to omoio ovopaletor “CUDA” (Compute
Unified Device Architecture) kot eivor pio ToAAG VTooyOUEV TEXVOAOYIO YOl TNV
GPU.

TéMOG HepIKES UNYAVES PLGIKNG TOPATIOEVTOL TAPOKATO:

e Bullet physics engine

e Chipmunk physics engine
e Open Dynamics Engine

e Tokamak physics engine
e Farseer Physics Engine

e Physics 2D.Net

e Newton Game Dynamics

e PhysX
e Havok
e VisSim
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2.3.3.Mnyavij 1xov (Sound engine)

Mo pnyovi Nxov €ival TOAD GNUOVTIKO KOUUATL TNG UNYXOVNAG €VOg TTotyvidlov.
Ivétan edkoha avtiinmtd 4Tt va maryvidt xopig Nyo eivar cav évag avOpmmog ympic
povya. H pmyovy tov Myov «vtovelyy Tto mayvidl, mpocHitoviag evOlPEPOV,
ocuvaicOnuo oAAG Kol TOWOTNTO KOU AEITOVPYIKOTNTO. XTOV  TPOYPOUUOTIOUO
tonobeteitar oto medio Tov “Sound pipeline”.

[T cvykekpipéva o unyavi oL o€ £va oy vidl pmopet vo mepthapPdvet apyeio
Nyov (sound files) mov eivor kot TO OmOPOITNTO GLOTOTIKO VIO TEPALTEPM
enelepyooia, @ Nyov (sound effects) mov eniong eivor TOAD onpavtikd Waitepa o
KATOL0, GLYKEKPUUEVO KOUUATLO TOV oy ViS00, GLGTHHOTO EAEYYXOL TOV Tixov (sound
control systems) ommg avamapoy®y YOV, SOKOTH MOV, TOHCT YOV, AVEOUEIDON
£VTOONG TOL YOV, K.T.A.

O\a o mapamdve avalopuBavouy va ovartdi&ovy péoa o€ éva, motyviol ot “sound
engineers”, ot omoiot GTNV 0VLGIO VOl TPOYPOUUOTIOTEG 7OV  OVATTOGGOLV
OLYKEKPIUEVES HeBBSOVG Kot GUYKEKPYEVOVS OAYOPIOOVS TTOL £YOVV VO KAVOLV LE
10 oTolKelo ToLV NYov o€ éva mayvidl. TToAAd moryvidio ¥PNOYOTOOVV AKOLM 1O
TPOYOPNUEVEG TEYVIKEG OTtmG Tplodidotato xo ( 3D positional sound) kot otoryeio
omwg “Doppler”, mov kdvovy ™V avantuén Tovg akopo mo SVGKOAN OAAG KOl TO

OTOTEAEG O, OKOLOL TTLO EVOLAPEPOV.
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2.3.4. Mnyaviy Texvnmis vonpoovvng (Artificial Intelligence engine)

Mo «umyovn TeXVNTAS VONLOcUVNG) GE €val TTayvidl elval vt mov mopdysl TV
yevdaicOnon g efumvddag ot ovumepipopd TV Agyduevov  “non-player
characters” (NPCS). Ot teyvikég mov ypnotuonotodvIol Kupimg mpoeKTEIVOUY aVTEG
TOV TTEHI0V TNG KAAGIKTG TEYVNTNG VONLOGVVIC.

Me tov 6po “game Al” vogitar éva gvph cOvoro amd aiyodpiBuovg, ot omoiot
nepappdvoov teyvikég amd «Bewpion edéyyov» (control theory), «poumotikni»
(robotics), «ypagikd vwoloyioti» (computer graphics) kot yevikd amd Tov Topén TG
KEMOTAUNG TV LIoloylotdvy (computer science). Kabog 1 eyt vonuooihvy yia
oY VIO EMKEVIPMOVETOL TEPIGGOTEPO GTNV KEUPAVICT» TNG EELTVASOG KOl GTO KAAD
gameplay, m mpocéyyion ™G &ivar OSQOPETIKA amd OVTH NG «TAPUSOGLOKNG
TEYVNTNG VONUOGUVICY. TO «yaKAPIoHO» Kol Ol «KMOIKOD £ivol omOdEKTA KOl OF
OPKETEC MEPMTMOELS Ol «IKOVOTNTECHTOV VTOAOYIOTH TPEMEL Vo UEIWBOVV €161 BoTE
va dlvetar oTtovg YEPoTéc o «aichnorn owkatoocvvney. o mapdderypa oe éva
nayvior FPS (First Person Shooter), 6mov 1 téleta kivnon kat o 6tdyog twv NPC’s Oa
NTav TEPav KAOE avToyOVIGHOD 0o TIG «avOpOTIVES IKOVOTNTEG» TOV XEPLOTY.

Ot teyVvIKéG TG TEXVNTNG VONUOGHVNG TOLYVIO00 UTOPOVV VAL YPNOLUOTOO00V Yo
aviyvevon ovykpovorg (collision detection) kot cuvnO®E Yo EVTIOTIGHO HEAALOVTIKMV
OLYKPOVGE®V, Yl0. «amoPAcel; otoxevonc» (targeting decisions) ot  omoieg
TpokOITOVY 0omd omoteléopata oe dokiéc omtikng (line of sight tests) yw to
Aeyouevo “pathfinding” to omoio cuvavtdtol Kvpine o Taryvidle GTPATNYIKAG KoL
&xel va Kavel pe m péhodo amopaong yio to g évag NPC pmopet va el and éva
onueio oto yaptn og éva dAro, Aapupdvoviag vwoy” TV TOTE, TO EUTOdN KOl TNV
KOvVOTNTA EXYVOONG TNG KATAGTAONG, KOl TEAOG Y10 TN «OUVOUIKT TPOGOPIOYN TNG
dvokoriog Tov moryvidiovy (dynamic game difficulty balancing), mov &yetl va kdvetl pe
TNV TPOCOHPLOYY TOL EMMEOOV OLGKOAMOG GE TPAYHATIKO Y¥POVO TOL TOLYVIO00
avaAoya Le TV IKavOTNTO TOL TOAKTN.

Téhog M punyovn Ty vonpoosvvng Kataiapavel tepimov to 10% pe 20% tov

GUVOAIKOV TIPOYPOUULATIGHOD EVOS TTALYVIOLOV.
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2.3.5. Shaders

Ocov apopd TIG «YPAPIKES SETAPES TPOYPOUUATIGHOD EQopLOYDVY (graphics API
— Application Programming Interface) mdve otig onoieg Paciletor n avdmtvén tov
rendering engine pog punyavng matyvidlod (game engine), ot 6vo mo CNUAVTIKEG Elvat
10 “Direct 3D” kot 0 “OpenGL”. Ta API’S avtd mpoc@épovy KaTd KATOL0 TPOTO
o «dwaipeon Aoytoukodv» g GPU. Xauniot emmédov (low-level) Biiodnkeg
omwg ov “DirectX”, “SDL” xou “OpenAL” ypnoipuonotodviol Guyvl ce moryvidla
Kabmg mapéyovv «aveEdptnt and to vAkd» (hardware-independent) mpdcPaocn oe
A0 VAKO VTOAOYIOTH OT®MG GLOKELEG €160d0v (input devices), kdpteg SikTLOL
(network cards) kot kapteg fxov (sound cards).

IMprv  ta  “hardware-accelerated” 1tpiodidotata  ypoa@iKd, yPNOCUOTOLOHVTOV
renderers Aoywouwkov (software renderers). To software rendering ypnowpomoteiton
akopo og Kamola «epyareio povielomoinong 1 yia “still-rendered” ewdveg dtav
ontikn akpifelo  (visual accuracy) éyetr Tyun peyaAdvtepn and ™ real-time emidoon
(frames-per-second) 1 6tav TO VAIKO TOV VTOAOYLGTH dEV TANPOL OTMOUTHGELS OMMG
«wmootpin shader» 1 ywo v mepintwon tov Windows Vista «wnootpién Direct
3D 10».

Y& avtd to onueio kpiveton avaykaio va ovaeepbel £va TOAD ONUOVTIKO KEQOAOLO
oTNV aVATTLEN TOV TALYVIOIDV, LE TO 0moilo Kot Ba KAeloel 1 avapopd cTo oTolXElN
EPL TPOYPAUUOTIGHOD TOV Toyvididv. To keedloto avtd dev eivonr GAlo, amd To
kepalowo tov  “shaders”. Ilpwv yiver avaAivtikn avaeopd ywo tovg shaders, Oa.
nopateBoHV KATOlo YEVIKA Kol IGTOPIKA GTOXELR Y1 aVTOVG,.

IMpwv ™mv eppdvion tov “DirectX8”, ot GPU’s eiyov éva «otabepd» tpodmo va
uetaoynuotilovv  gwkovootoryeio. (pixels) o kopveéc (vertices), o omoiog
ovopalotav “Fixed Function Pipeline” (FFP). Avtdc o tpdmoc dev enétpene 6ToVG
developers va aAralovv to g To pixels kon ta vertices Oo petaoynuotiloviay Kot
Ba emelepyalotav apov giyav mepdoetl ma oty GPU kot autd eiye cav cuvémeia ta
moyvidl vo givar apketd Opolo amd ypagikng misvpds. Mohg to DirectX8

EULPAVIOTNKE, £KOVOY TNV EUEAVIOT] TOLG Kot ot vertex kou pixel shaders, ot omoiot
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omv ovoia mopeiyav o pébodo otovg developers v omoia pmopovoav va
YPNOUOTOIGOVY Y10 VO, AI0PAcicovy TG ta Vertices kot to  pixels Oa énpene va
enefepyootodv kabmg Oo mépvayav péoa omd to “pipeline”, divovtag tovg £tol
apket «eveM&ioy. M ovppoiikn yAoooca (assembly language) ypnoyiomolovtay
Yo, ToV Tpoypappotiopd tov shaders, kértt mov ékave apketd S0VGKOAO TO va givol
kanowog “shader developer” kot 1 povadikn vrootnplouevn £kdoon frrav n “shader
model 1.0.” Avtd dAroe oOtav epgaviotnke to DirectX9, to omnoio édwoe ™
duvatotnto otovg developers vo avamntocoovv shaders ce pi vYNAOL EMITESOL
yhoooo ( high level language) n onoia givar yvoot wg “HLSL” (High Level Shading
Language), avtikabiotdvtag £tol TNV TPOHTAPYOVoE GLUBOAKN YAMOGO pE o
YAOooao mov épotale meplocdTEPO pe TN YAdSoo poypoppatiopod C. Avtd €kave
EVKOAOTEPT TN GLYYpaEn shader, aAld kot TV avayvmon Kot ekpuadnon tovg.

Télog n mpocpatn epeavion tov DirectX10 mapovoiace kot évo kovovpro shader
yYvootd g “Geometry Shader” mov anotehei pépog tov “shader model 4.0.”. BéBaia
o ovykekpyévog shader amartet ko o véa “state-of-the-art” kapta ypagikdv mov va
Tov vtootnpilet, aAld kot Aettovpyikd cvuatnpo “Windows Vista”.

T eivan duwg évag shader; Tlapaxdte Oa avaAivdel mepiinmtikd n doun Ko M
Aertovpyio evog “shader” ko énerta Bo yivel pio avalvTikOTEPT TOPOLGINOT TOV.

O “shader” cav o6pog otov topéa tov game development dowtov, eivar éva
TPOYPOLUUO TOV OIVEL GTOV KOAMTEYVI] 1| TOV TPOYPOUUATICT] TPOTOQOVY EAEYYO
nhvo oto TeEAKO amotédespo Tov rendering evog frame kou emiong mopéyel kat éva
KOAO eMInEdO YEPIoUoy Tve o€ atopkd vertex dedopéva. Or shaders pmopodv va,
ypnowonombodv yio va «mpocapuocovvy Pruate oto “pipeline” (q Graphics
pipeline 11 3D Pipeline) kavovtag 1ot tov developer vebbvvo va epapudcel 10 OGS
Bo mpénel va yivouv eme€epydotua ta pixels ko to vertices. Onwg @aivetol otny
TOPAKAT® €KOVA, N €Qopproyn apyilel katl ypnolponotet éva shader otoav Bpioketon
ot Swdwacio Tov rendering. O “vertex buffer” Aewtovpyel pe tov pixel shader
otélvovtag dedopéva amd Tov vertex shader otov pixel shader, ot omoiot SovAgvovtog

nali dnuovpyodv pa ewkdvo otov frame buffer.
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Application

Vertex Shader

Pixel Shader

Framebuffer

Ewéva 19 : Pon) Tov shader oto graphics pipeline

O1 “vertex shaders” ypnoyomotobvtot yio vo «mapamoticovvy dedopéva Vertex ava
vertex. T'a mopadetypo pmopei évag shader va kavel évo poviédo va dgiyvel mio
«oayv» Kot TN dtdpketo. Tov rendering petokwvovtag Vertices oe o véa 0éon yia
Kabe vertex oto povtédo (deform shaders). Ot vertex shader Aoufdavovv €icodo oo
wo doun (structure) vertex mov opiletor 6TOV KOOWKO TNG E€QPOPUOYNG KOL TN
eoptdvovv and tov vertex buffer oto shader. Me avtov tov 1pdmo meprypdeoval Tt
1010tnteg Ba éxel kabe vertex xoatd to “shading” (m.y. Position, Color, Normal,
Tangent, k.1.A.). Xtn cvvéyewo o vertex shader otélvel ta dedopéva £650V TOV GTOV
pixel shader yw petayevéotepn yprion. O kabopioudc tov Tt dedopéva Bo mepdoet o
vertex shader otnv «emdpevn edon» pmnopei va yiver opilovtag pa doun (struct) otov
shader, 1 omoia Ba £yl To dedopéva wov BEAOVE Vo amoONKEVOEL KOl GTI GUVEYELN O
vertex shader avoykdaletor va «emotpéyely ovty v vrddelEn, N opilovrag
napapéTpovg otov shader ypnoonoidvrog ™ AEEN KAedi “out”. Tav ££odo umopel
va égovpe Position, Fog, Color, Texture Coordinates, Tangents, Light Position, k.t.A.
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Lﬂ Effect1.fr

L I o L I LV I

(e e Rt e o ol o G v R e G R OO R ol i e il i il Al el ol
L T L B B = I v IR s Py [ S SV LU I o R e« TR B LR B O S N ™

float4x4 World:
floatdxd View:
float4x4 Projection:
A ToDOD: add effect parameters here.,
struct VertexShaderInput
i
float4 Position : POSITIONO:
A4 ToDO: add input channels such as texture
/¢ coordinates and wvertex colors here.
b
struct VertexShaderOutput
1
floatd4 Position : POSITIONO;
ff TODO: add wvertex shader outputs such as colors and texture
ff coordinates here. These walues will automatically be interpolated
fAf over the triangle, and provided az input to your pixel shader.
Y
VertexShaderOucpurt VertexShaderFunction (VertexShaderInput input)
i
Vertexfhaderfutput output:;
floatd worldPosition = muliinput.Position, World):!
floatd wiewFosition = wul (worldFosition, View):
output.Position = mwul (viewPosition, Projection):

ff ToDO: add yvour vertex shader code here,

return output;

Ewéve20: Aopr) “data structs” ko “vertex shader function” es éva effect file

On pixel shaders «rapomorovvy ora ta pixels ava pixel, o éva yvootd minbog amd
vertices (umopel va givor povtého, avrtikeipevo K.T.A.). [ mopdadetypo pmopet vo
EYovue €vol LETOAALKO KOVTL, TOL 0toiov BEAOVLE VO TPOTOTOINGOLLE TOV AAYOP1OLLO
eoTticpov og ypouata, k.0.x. O pixel shader Aappdver dedopévo amd tov Vertex
shader (ta dedopéva €£6dov (outputs) tov vertex shader amotehobv — dedopéva
eloooov (inputs) ywr tov pixel shader, 6mwc “position”, “normals” kot “texture
coordinates™). O pixel shader pmopei va €xel oav £é€odo dvo tHmovg Tiwmv: Color kat
Depth.
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Lﬂ Effectl.fx

36

37 floatd PixelShaderFunction(VertexShaderOutput input) : COLORD
38 {

39 S TODO: add your pixel shader code here.

40

41 return float4 (1, 0, O, 1):

42 H

43

Ewova 21: Aopr) “pixel shader function” o éva effect file

Oocov apopa to croyeio Tmv “techniques/passes” evog shader, avtd £xet va kavel pe
™ dvvaTOTNTO YPNONG MG N TOPATAve TeYVIKOV amd tov shader ol omoieg pe
oelpd toug Aéve omnv epapuoyn molog Vvertex shader xou moiog pixel shader 6a
ypnouonomBel (cvykekpuéva moteg vertex shader kon pixel shader functions) xon
emiong motog shader model (m.y. 1.0, 2.0, 2.1, 3.0) 6o ypnoomrondei yio va yivel to

“compile”.

44 technigque Technicgquel

45 i

46 pass Passl

47 {

48 S8 TODO: set renderstates here.

49

50 WVertexShader = compile v 1 1 VertexZhaderFunction():
51 Fixel3hader = cowpile ps 1 1 PixelZhaderFunction();
52 b

53 H

54

Ewéva22: Aopn “technique” oz éva effect file
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M teyvikn pmopel eniong va €xel pa 1 TeplocoTePeS “passes” ot omoieg OnAdvovv
OTL 1] GUYKEKPLULEVN TEXVIKN UTOPEL VO YPNOLLOTOCEL TEPICCOTEPES MO ia VErtex
shader kot pixel shader functions xot kotd ovvémewa to rendering Oa yivel
vrootnpilovtog éva N mapomdve “ shader model”.

Y0V GUUTEPUCHO UTOPOVUIE VO ToVUE OTL KAvVOVTOg Ypnor Tov Aeyopevov “effect
files” f “fx files” évog developer umopei pe apkern evkorio ko gvehéio va,
avontoéel tovg shaders g apeokeiag Tov akolovddviog kdmol Pootkd Kot

OTOLELDON Prinata:

e  Anidoelg otabepav 1 petafintov (cuvnbwg sivarl tonmov “global™).

e  Xvuyypaogn cvvaptioewv (pixel shader functions, vertex shader functions, 7
GAA®V).

e KaBopiopog teyvikav shading.

Télog Oa frav onuovtikd vo avagepbel kot 1 xpnon tev Aeyopeveov “semantics”
mov ypnowonoovvror oty HLSL vy va «levyapdcovvy Tic petafAntég pe to

avaroya dedopéva. o mopadetypo t€tolo semantics eivor:

e POSITION ywa vertex position

e NORMAL 10 vertex normal

e TEXCOORDX yu dAreg avBaipeteg Tipég, 6mov X>0

e COLORX mov omv ovoia eivan opoto pe 1o TEXCOORDX, oAdd pe
Myotepn axkpifeta.

Onwg €xet Mo avagepBel 1 YAOCOH TOL YPNOLOTOIEITOL Yot TNV AVATTLEN TMOV

shaders sivar 1 HLSL, mov givon pio yAdooa vyniov emmédov. Tty HLSL pmopeic

53



vo opioeglg petaPAntég (variables), ocuvvaptioeig (functions), tomovg dedopévav
(datatypes), Bpoyyovg eréyyov (testing — if/else/for/do/while) kot moAld meprocdTepa
ue okomd TN dnuovpyio piag «Aoytkne» mov Ba €xel va kavet pe pixels ko vertices.

[Mopoakdto TapotiBevrol evOSIKTIKA LepKA oTOXELR TOV apopovV TN YA®oca HLSL:

> Hapadeiyuara “datatypes” ey HLSL

e bool : true or false

e int: 32-bit integer

e half: 16-bit integer

o float: 32-bit float

e double : 64-bit double

> Hapadeiyuara “vectors” ernyy HLSL

e float3: onevector
e float : onevector

e vector : onevector
e float2 : onevector

e bool3: onevector
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> Hapadeiyuara “matrices” eryv HLSL

e float 3x3: évag 3x3 mivakag, Tomov float

e float 2x2 : évag 2x2 mivakag, Tomov float

> Hapadeiyuaza “functions” ezyy HLSL

e C0s (X): emotpipel To cvvnuitovo Tov X

e sin (X) : emotpépet 10 Nuitovo Tov X

e cross (a, b) : emotpépetl v gpomtopévn dvo davuoudtev a kot b
e dot (a, b) : emotpépel v epanTopévn VO SlavLGHAT®V & Kot b

e normalize (V) : emotpépet o didvoopa ue Tiun V / |V|
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KE®AAAIO 3

Avantvén Tov demo waryvidrov

3.1. Ewcaymyn 6Tov TPOYPOLNATIGHO KOl 6TA TPLGOLAGTATA

YPOQIKa Tov demo

H onuwovpyio evoc 3D game ypetdleton TV GLVEPYOSIO OPKETOV OTOUMV, GE
dtapopovg topeic. Ot KupldTEPOL TOUELS Elval O TOUENG TOV TPOYPUUUOTIGHOD KOl O
TOUENS TOV YPOUPIKDV.

[Tpwv Eekvnoetl N avaALTIKN Topovsioon TG SOVAELAS oL £Yve Yo TNV avamTuén
tov demo mayvid1o0, KpIveTol GKOTUO VO, YIVEL U0 GOVTOLT aVOPOPd GTA AOYIOULKA
mov  ypnolpomomdnkay KobOC Kol o€ KATOW YEVIKA YopOoKTNPloTikd tovc. H
avagopd Ba etvar chvioun Kot TEPIMNTTIKY KaBdG 61N cvuvéEYE Ba TapoVGLAcTOHV
AVOALTIKG Kot GuYKEKPLUEVE 1 peBodoroyio Kot ta Prpata mov akoiovdndnkav, Ta

om0l aTOTEAOVV Kol TNV 0LGI0 VTOV TOL KEPOUANIOL.

- XNA

To “XNA Game Studio”, to omoio ovolaotikd amoteAel eEEOIKEVUEVO AOYIGUIKO
Y ovATTTUEN (TPOYPOUUOTIOTIKT) TOLYVIOIDV, TO 0oi0 TPovHmobETel Ko TV VIapEN
eVOG GAAOL AOYIGHUKOV HE OKOTO TNV GVIANGCT O£O0UEVOV KOl OEMUPAVEIDV OTMG
Biprobnkeg (libraries), epyodeia (toolbars), x.tA. To Aoyiopkd avtd eivor Tto
“Microsoft Visual Studio”. Zvykexpyéva ypnoponomdnkayv, to “Microsoft Visual
Studio 2005 Pro” pe to “XNA Game Studio 2.0” kot to “Microsoft Visual Studio
2008 Express Edition” pe to “XNA Game Studio 3.0”. Eniong ywo ovyypaen HLSL
K®OdKo ypnotporomdnkay, to “Notepad” kor to “Nvidia Fx Composer 2.0” kot yio
dapopa test ypnoonomOnke to “DirectX SDK 2008”.
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To XNA egivau éva. “framework” (kat oyt por unyoavn), dnAadn oty ovcio givat éva
ovuvoro BipAodnkdv avarntuéng dwayepiopevov kmodka (.NET) mov PBacilovton oto
NET Framework 2.0 kot emitpéner otovg game developers va eivor mwoAd
Topay®ykoi 6tav dnuovpyovv mayvidwe yioo Windows 13 Xbox 360 [15].

Atyo mo ovykekpuéva o XNA Framework emitpénel otovg game developers va
ONUOVPYNGOLY GUYYXPOVOL TTOLYVIOLD YPNCLUOTOIDOVTAS T YADGGO TPOYPOLUUATIGHLOV
( C-Sharp) kot éva peydio ovvoro Piiodnkmdv. To XNA Framework napéyet to d1kd
Tov “content pipeline” pe okomd va digvkoAidverl Ty gicodo mepieyopévov (3D, 2D,
sound k.1.1.), 0o TNYEC ONUIOVPYING TETO0L TEPLEYOUEVOD, 6TO Tty vidt [15].

To XNA mepiéyer éva mAnpeg oOVorlo omd apyeloKY], OWOKTIKY Kot fondntikn
VRTOGTNPIEN, TPAYLO TOV TO KAVEL Eva TOAD a&ldmoTo Kot evypnoto epyoieio. o va
tpé€el 10 XNA amarteiton va €yel eykatactadel KAmTOlo GLYKEKPIUEVT] €KDOCT] TOV
Microsoft Visual Studio (avdioya pe tv ékdoon tov XNA GS) kot to DirectX
runtime environment. Eniong amaitei ehdyioro Shader model 1.1 (aArd mpotiudtepog
eivor o Shader model 2.0) kot katd cvvémewn Kot pio KAPTO YPOAPIKAOV 7OV Vo
vrootnpilet Direct 3D 9.0. Ocov agopd ta Aettovpykd cvotiuata, 0 XNA umopsei

va tpé€el oe Windows XP kot o Windows Vista [15].

- Blender

To blender givar éva edevBepo Aoyiopuikd 3D ypapikdv. Mmopei va ypnotponotnet
ywo. povtedomoinom, UV mapping, texturing, rigging, skinning, animating, rendering,
compositing, particles xotr ™ OSnuovpyic 3D  epapuoydv aAANAemidpaonc

TPOAYLOTIKOD YPOVOV.

- 3ds Max

To 3ds Max eivar éva mokéto povteAomoinomng, animation kot rendering 7mov
avoartoyOnke and tnv Autodesk Media and Entertainment. Xpnoipomoteitan kvpiomg
Yoo TV avVATTUEN MAEKTPOVIKOV TOLYVIOUDV, OO OL0PNLUCTIKG Kol OPYLITEKTOVIKA

studio, kat yio TV dnNpovpYio YNEKOV EQPE 6E TAVIES.
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Xe po dgvTeEPN PACT, CEWPA TNPE 1 ATOPOCY] YO TO GLUYKEKPIUEVO Bépa g
epyoaciog, kaBMOG Kol M KOTACKELT €vOG TAGVOL TOo Omol0 axolovdndnke péypt v

oAoKANpwo™ TG d0VAELIS. ETot Aomdv 1) 10éa mov dtapopembnke giye og eEN:

To demo 6o amotehovvtav amd dvo uépn-oknvég. To Heog Tov Ba NTav «Taryviol
pvatnpiovy» kot 1 ortikn Tov Ba Tav «Tpitov mpocdmovy. Me Alyo Adylo TO GEVAPLO
VIAYOPELE YO TNV TPAOTN oKNVN TV Vmapén evog eotrtnty, o omoiog Ha Mtav Kot o
KEVIPIKOG YOPOKTAPOS TOV TOVIOD Kot v Vmapln €vOg €0MTEPIKOD YDPOL
dwpepiopaTog, 1o omoio Ba amotehovoe T0 KUPIE TEPIPAALOV TS CKMNVIG KOl Yol TN
devtepm oknvny TV Hap&n TOL EOLTNTY, TAAL MG KEVIPIKOD YOPUKTAPU OALL OVTN TN
@opa 10 Kuplwg mepPdirlov g oknvig Ba amoteAovoe To pvnueio tov «OBwpavVIKoD
Aovtpod» mov Ppicketar oty wOAN g MutiAnvng. Ev oAlyolg Aowmdév oty mtpdn
oKNVT VILAPYEL EVag QOUTNTNG oL «(EL GTO JOUEPIGUE TOV Kot OTn 0eVTEPT OKNVN|
Eyovpe Tov 1010 ottt va £yl TAEOV petafel omd 10 SIUEPIGUE TOV GTO YDPO TOV

Ofopavikod Aovtpod.
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3.2. lIpoypappatiopnog

Xapaxtipac 1 crnpvijc

v apyn, «TPOYPOUUOTIOTIKA» WHOG OTACYOANCE 1 TPOTN OKNVH Kot
OLYKEKPIUEVOL TO KOUUATL TOV YOPUKTHPO. XKOTOC NTav vo eloayfel éva povtédo
YopoKTNpa, (mov mponyovpuéves Ba eiye Kotaokevoaotel pe PAcm TG OKES HOG
avaykes omd v apyn), oto “Content” tov XNA. TTowo cuykekpipéva Oéhape Eva 660
10 dvvatdv yivetal To1o peoloTikd yopaktpo Tov Ba taiprale pe o Heog tov demo
(ka1 o ogvdplo PéPara), o omoiog Ba NTav ko “animated” aAAd ko dtoyePlOUEVOC
amod To YpNotn. Me GAda AOylo To KPITHPLOL TTOV EMPENE VO IKOVOTOLOVVTOL NTOV
ToALAPOA KoL 0mOAVTOG avayKaio. ETot Aomdv petd and apketd xpovo HEAETNG Kot
EKTIUNCEMV TOV KOTO KApovg 0EO0UEVOV AmoQacioTnKe N ¥pNomn pog Pipiodnrng
ywo. o XNA, n omoio. vmootipile animation, koi n omoia ovopdleton “Skinned
Model Pipeline” [4]. TIpwv yivel avagopd tng cvykekpiuévng Pipiodnkng pe to
povtédo tov yapaktpa, a&iler va onuewwdel 61t to XNA dev dabétel Sk Tov
Biprobnkn yio vrootipiEn animation (animated povtéia, animation controls, k.t.A.)
KL 00TO {0MG VoL fTOV Yol 0PKETO Kopo £Vl LEYOAO TOVL HELOVEKTNUOL KO AE® «TOVY
yori wpv omd pePKoDg UNVES Kol VOTEPO OO OPKETEG LWOOEIEEIS OAAA Kot
npocdokieg atopwv, . Microsoft mpoydpnoe oto release tov XNA Game Studio 3.1,
T0 07010 TOPEYEL EKTOG TOV AAA®V KoL vtooTipi&n animation.

H “Skinned Model Pipeline” Aowmov, dwbéter apketéc pebodovg YePLopHon
animation, pefodovg pabnuUaTIKEC o1 0moieg Eivat VITELOVVES Y1 TN KUETAPPUCT TMV
ATOPOLTNTOV TANPOPOPIDOV OO TO LOVTEAO (TO GVVOAD oWT®OV TV HeBddmv cuvniBmg
amoteAoLV kdmola Tpocheto otoryeio mov pmopel va dwbéter o XNA, avtd tov
“Custom Processors”), uebddovg «avomapaymyne» Tmv «TAnpo@opldv animation» oe
npoypatikd ypovo (to Aeyouevo “Key frame animation”, to omoio otnv ovcio
uetapépel kot avorapayslt RTS dedouévo — Rotation Translation Scale), pebddovg
ywo. To shading tov povtéhov, peboddovg yio tov mapeyodpevo animation player (ot

néBodol avtég amopovv Kupimg mpodchetec mANpPoPOpiec MOV OVTAOLVTOL OO TO
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Hovtélo Kkou pmopei vo givar mAnpogopieg ywo. to okeletd (bone transforms),
mAnpogopieg déppatoc (skinning data), k.t.A.), x.d. [4].

‘Exovtag Aoumov ®g Oedopévo TNV avAayKn YPNoNG OKEAETOD GTO HOVIEAO TOV
YOPOKTAPA, 0ALG Kol TV avdaykn dnuovpyiog evog HLSL apyeiov (Effect file - .fx)
TO OTO10 MTOV ATOPOITNTO Yo TNV TEMKN OMEIKOVICT) TOL YOPAKTNPA 6TV 006VT o€
TPAYUATIKO YpOVo, €yve N el0aywyn oL HoviéAov oto XNA kol apuécms LETA TO
Bapog émece ot dnpovpyia tov “Skinned Model.fX” mov ypnoyomombnke cav
shader tov yopoktipa.

Metd v oAokAnpwon g dnuovpyiag tov shader o omoiog vrootpile animation,
diffuse mapping, normal mapping kot specular mapping, éywe n omopaitnT
ovyypoen k®dka oto XNA dote teMKd vo. anelkovioTtel o yapaktpag animated
omv o086vn. H dwdwacio dev frav gokodn kot Expile apketng mpoomdbelag pe
OLVEYXOUEVEG OOKIUEG Kol O10pODGELS, OALG TEMKA VITNPEE ATOTEAEGLOL

Kheivovtag mpémetl va avapepBei 0Tt yio 014popoug AOYOUE, LLE TTO GNUOVTIKO QVTOV
™¢ votépnong g PProbnkng ot ypron moAlomAdv animation cto 610 povtélo
aAld ko amovoio “blending” amd animation oe animation, to amotélecpa dev oG
donoe KaBOAOL 1KAVOTOMUEVOUS Kl £TOL OEIMA OEMA apPYICOUE VO YEAYVOLUE Yo

UEALOVTIKEG AVOELG.

Hepifdiiov yoipoc 1= arnvic

2epd yioo TNV TPOTN OGKNVY TNPE 0 TPOYPOUUATIGUOS YL TO «KEGMTEPIKO» TOV
dwpepiopotog . To {nrodpevo frav va eicaybei oo XNA éva povtédo (ecmteptkon)
dwapepiopatog, To omoio Ba d1€0eTe KOVOVIKOVG YMPOLG OTtmG KabioTkd, Tpamelapia,
VIVOOMUATIO, K.6. OAAG Kot ETUEPOVG AVTIKEILEVO OTT®G YuYeio, Kovliva, TnAedpaon,
KkpePdrtt, vroAoylot K.4.. Ta dvo KVUPLA oMpEiR TOL LG ATACYOANCOV NTAV ALTO TOV
«POTIGULOVY TOL YMOPOV KoL avTod ToL “texturing” tov poviélov. Ernedn enpdketto yia
éva povtédo mov oty ovcio Oa mepleiye OAo TO TOPATAVED EMPENE VA EQPAPLOCTEL
évag TpOmog Tov Bl ¥pPNGIUOTOI0VGE TOALUTALS TNYEC @WTOG. Y OTEPA OO TN GYETIKN

épevva kal avalnnon, artoeaciotnke va ypnolomondel o PpAodnkn yvoot og
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“Deferred Pipeline”, n omoia ovclactikd ypnowonotovoe v teyvikn tov “Deferred
Rendering” 1 “Deferred Shading” tng oxnvnic [7].

Onwg ot  Pprlodnkn mov ypnoomodnke yio T0 YOPOKINPO, £TCL Kol 1)
“Deferred Pipeline” evooudtove didpopeg pebddovg kar HLSL apyeia, mov ftav
amapoiTNTO Yoo TNV OmEWKOVIOT TNG oKNVNG. Mmopoldue vo mopatnpioovpue OTL
avaQEPEToL 1 AEEN «oKknvIy Kot Oyt «LovTEAO». AvTd cupPaivel ETELON 1) TEYVIKN TOV
“Deferred Rendering” owrtilel ™ oknvn cav évo “post process effect”, onAadn ocav
éva g€ Tov eappoletot g OAN TN oknvn (OTWONTOTE QaiveTal 6TV 000V £YEL TAV®
TOL OVTO TO €(E). Aev Ba avaAvBel mepatépm ovtny M TEYVIKN YTl amoteAel éva
TEPAOTIO KEPAAOLO amd povn g oAdd a&ilel va onuelmdel 6T Pacileton ot ypnon
“Render Targets” (4 ywo v axpipela) ek T@v omoimv 0 Evag vToloyilel To YpdUO TG
oknvig, 0 GAAog ta normals, o dAlog to depth kot o tedevtaiog T0 E®G. XT0 TEAOG
yivetal o cuvdvooudc OAwv Twv Render Targets kot TpokOTTEL | TEMKT E1KOVAL.

Ocov agopd to texturing g oknvhg, avtd cvvdéetor dueco pe to Deferred
Rendering kabmg 1 Prpiodnkn “Deferred Pipeline” diabétel éva custom processor, o
omoiog ypnotpomombnke poali pe to HOVIEAO TOL OlUUEPIOUATOS KOl O OmOi0Gg
yepileton 1o didpopa  textures tov povtédov (diffuse, normal, k.t.A.) kot o€
ocvvovacud pe 1 ypnon  HLSL apyeiov mpaypoatomolel tovg amapaitnrovg
VTOAOYIGHOVE MOTE VO ELPAVICTEL 1] TEAIKT EIKOVA TNG OKNVNG KO TOV LOVTEAOL.

Kietvovtag mpémet vo toviotel 6Tt Kot TAAL 01 SUGKOAEG NTAV APKETEG Kol SLAPOPaL
un ocapn onueia tov “Deferred renderer” aAld kot n @ULOGOQi0. TOV OOV TEXVIKN
rendering, dev Bondncav dote vo emtevydel To emBountd amotédecpo and TAEVPAG
QOTIGHOL 0ALG KoL amd TAEVPAG texturing g oKNvNG Kot ToOL LOVTELOV aVTIGTOLKO.

H «katéd xdmowo tpdémo «dapdvelay (mov oty ovcia dgv elvar dapdveln) Tov
YOPOKTAPA OTAV 0WTOC TPOGTEONKE GTN OKNVY|, OPEIAMOTOV GTOVG TOALATAOVG render
targets kot cvykekpiuéva, enedn o pixel shader tov deferred renderer giye cav £€0d0
TpELg ypopotikés mAnpoeopieg (color, normal, depth), émpene vo tpomomownBel
avtiotoyo kot o pixel shader tov yapaxmpa €161 GGTE Vo «GCLHEOVOLV» 0oL £E050L
Kot vo, dtopBwbei to TpdPAnua. IMap’ dAa owtd o “Deferred renderer” dev Bornoe
TEMKGE KOl TO OMOTEAEGUO Yo GAAN MO QOPA OeV HOG GPNCE TKAVOTOIUEVOUC,

odnymvtog pog oty eneéepyacio piog GAANG AOong Yo To HEAAOV.
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Aovikn waryvioiov

Ye1pd TPE 0 TPOYPAUUATIGUOG TNG «AOYIKNG» TNG TPATNG OKNVNAG. AQOV TAEOV TO
KOUUATL TOV OTEIKOVICEDV TOV YOPOKTIPO KOl TOL OlopUeEPIoCUOTOC eixe 0AOKANPmOET
(M amoé@acn NrTav kabapd Sk HaS, Vo APGOVE TN 6KNVY amd TAevpag rendering og
elye kabadg Beopnoope 6t mBavég dopBmoelg Ba Mtav apketd ypovoPopeg Ko
mOavotaTo un ePIKTEG, mPAyUa TOL otV TEAIKY 0ev A&le KabBod¢ etopdlape 610
HLOAG pog T 0g0TEPN GKNVI oL Ba amotelovoe Kot To KOPLo onueio avagopas yuo
guag) to {nrovpevo AoV ftav vo Tpoypoppaticotel ) “game logic”.

ApyiKa o yopoakTnpog Ogv ENPETE VO TEPVAEL LEGO OO TOVG TOLYOLE Kot T, SLAPOpaL
avtikeipeva, £€tol dote vo dtvetar 1 aicOnon tov «opiwv» Tov Ydpov. Avtd yiveton
ePkto pe ) onuovpyion “Collision Detection” o “Collision Response” Aoyikng
uéoa oto moryviot [3]. Katd xdmoio tpdmo 1 ovyypagn téToov €idovg KdOKa,
OmOVIQ OE TPOGOUOIMOT QUOIKNG OTO TOLXVIOL Kol (Opo OmMOTEAEL KOUWUATL TNG
«UNYOVIKNG eLokNe» tov mayvidwov. To XNA Ponbder apketd otmn ompovpyio
TETO0G AOYIKNG, KaBdg dwnbétel apketég nebodovg mov eivor amapaitnteg yioo Tov
EVTOTIGUO GLYKPOVGEWV. AVTO TOV deV d1a0ETEL OUMG givar 1 «hoyKn» avTh KaBovn
7OV €ivVo KOt TO OTULOVTIKOTEPO GTOLYELO Yo TNV avATTVEY TETOL0L EI00VG KMOLKO.

I'vopilape 0TL T0 povTtélo Tov dlapepiopaTog NTOV £VoL OPKETA TOAOTAOKO LOVTEAO
oAAG Kot OTL M emBupio HTOV VoL LITAPYEL 1oL OPKETE aKPIPNG EVTOTIOT CLYKPOVGEDV
aVAIESO GTO YOPAKTAPO Kot 0T0 ontitl. Ot eMA0YEC pog AOdV NTOV TEPLOPICUEVEG,
KaOAdG Yo T€Toov €100Vg aviyvevorn cvykpovoewv (He t€toto Pabud akpifelag) ot
péboodot elvar apketd meplopiopévec. 'Etol Aoumdv amopaciotnke vo ypnoyonombet
wa Bprodnkn yvoorn g “Triangle Pipeline”, n omoia €iye oav Pacikn pébodo ™
“ray per triangle” evtémion cvykpovoewv [3].

Me Atya Adya n 10€a g peboddov etvan n Omapén piag akTivos, 0 VITOAOYIGUOG T®V
TPLYOVOV Ao TO OO0 ATOTEAEITAL TO LOVTEAO (€M TO OTiTL) Kot TEAOG 0 EAEYYOG Yo
TO av 1 OKTivo gloympel og kamolo and to. dedopéva. triangles. Onwg pmopovue
€0KOAOL Vo cvpumepdvouvpe o tétolo PEB0dog etvar mhpo TOAD axpiPng, opKETA
TOAOTAOKY OO TAEVPAG KMOKO OAAL Kot Tapa TOAD amaitnTiky (oe mdpovg). 'Etot
Aowmov ooy HETA omd OapKETN TMPOOTADEID KOl YPOVO KOTOPEPUUE VO TNV

Tpocapuoocove oTig ovhykeg pag, otav tpé€ape to moryvidly, to framerate Nrov
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undouwvo!!! T' avtd Aowmdv mpooavatolotikape ot ypion “Bounding spheres” yia
TOV YOPOKTNPO KOl 6TV KOTOoKELT evog “low-poly” poviélov idov pe avtd tov
KOVOVIKOD GTITIoN, pe okomd ) ypnomn tov “low-poly” poviéhov yio v mopamdve
péBodo evtomiopoh GLYKPOVGE®MY. AT T QOopd Ta mpdypata BeEATidONKAV Thpo
TOAD, OALG M| aKpifela petmbnke oyeTIKd apKeTA.

Mo tov evromopd ovykpoOce®mV NG KAUEPOS M AOYIKN MTOV  OLPOPETIKY.
Xpnopomombnke o péBOS0G EVIOMGUOL GLYKPOVGEMV «OQAipO HE COOIPA,
onAadn ua bounding sphere yw v kauepa ko apketéc bounding spheres yuo to
E0MTEPIKO TOV dlopepiopoTog (Kupimg yio Tovg Toixove Kot Ta S0KAPLO TV TOPTMV)
[1]. To amotéleopo NTav TAPO TOAD 1IKOVOTOWMTIKO, Y®PIG OU®C Kot oAl vo givat
TEAELO.

Keivovtag mpémetl va avapepOei 0Tt T0 KOUUATL TOV «EVTOTIGUOD GUYKPOVCEWMVY GE
éva. moyvidor eivonr kTl mapa mwhpo mTOAD onupavtikd, oAAd Kol KATL TAPO. TOAD
amoutnTIKO Kot ovvlero. I' owtd Aowmdv 10 AMOTEAECUO TOV GLYKPOVLGEMV TOV
YOPOKTNPO [LE TO OTITL KOl TG KAPEPAS LLE TO OTiTL, TOPd TO OTL O1€0eTE apKeTd Adon,
KPIVETOL OTOLYEIMOMG KOVOTONTIKO divovTag o oxeTiky] aictnon dmapéng opimv

GTO YWPO.

Allniemdopaoeic — Gameplay

Apéomg petd mipe oepd n dnuovpyia evoc «deiyuatocy» gameplay. Me Baon to
oevlplo oAAG Ko Kvuplwg pe Paomn Tov TEPLOPIGUEVO YPOVO, OTOPAGICTNKE O
TPOYPOUUATIGHOG KATOLOV «OAANAETOPACE®VY E OVTIKEILEVA TOV YDPOL (TOV
onTon) pe okomd vo, 000l éotm o pukpn aicbnon g vmopéng gameplay cto
oy vior. Ot adAniemodpdoelg avtéc Ba NTav Tpelg kot Oa Adupavay yodpo avauesa,
0TO YOPOKTINPO KOl TNV TOPTO TNG Tpomelopiag, 6TO YOPAKTAPA Kot THV TOPTO TOV
VVOOMUOTION KOl OTO YOPOKTAPO KOL TO OTEPEOOMVIKO 7oL Ppickoviav GTo
vvodmpdrtio. To {ntovpevo Aomdv NTav o yapoktnpog 6tav Ppioketon micw and v
TOPTO, KOl TATHOOLHE KAmolo kovumi (to «E» ocvykekpiyuéva) va avoryokAeivel v

mopta, 1 O0TaV PPIoKETOL UTPOGTH GO TO GTEPEOPMVIKO Kol TOTHOEL KATOLO0 KOV
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(to “Space” ovykekpéva) va moilel povoikn. Ilpv mapovsiactodhv GLVOTTIKE Ol
TPOTOL TOL KATEGTNOAV SVVATA TO TOPATAV® Vo, CNUELWOEL OTL Yoo AdYOLG YPOVIKNG
nieong Kuplwg, 10 maiEo TS HOVGIKNG Oev amattel amd To YopaKTHpo Vo Ppioketal
UTPOCTE OTO GTEPEOPMVIKO, KOOMG avtd Bo amartovce emmAéov kMoK Kot Oa
K60TICE 68 APOHVO (TAVT®G 1 AOYIKY| TOL dEV SLOPEPEL OO OVTH TOV TOPTAOV).

H onuwovpyio aAlniemidopoong pe T mopteg Pociotnke o€ «EVTOMIGUO
OLYKPOVGEMV» Kol 0€ «eKTéleom evépyewogy [2]. XpnowomomOnkay oniadn ev
OALYO1G VO «aOpaTEG) GPaipec mov Emanlay T0 pOro TG euPéretag dote va glval vITd
TPOVTOOEGELG OLVATI 1 EKTEAECT] TV EVEPYELDY TOL APOPOVGOV GTO AVOLYLO KOl TO
KAglowo g moptag . Emiong vimpye po emumAéov 1010t ta pe Baon v omoia, av o
YOPOKTNPOG PBprokdtay oe PIKpOTEPT OmOoTACN 0md TO KOHOPIGUEVO Oplo, 1 TOPTA
dev Gvorye N dev EKAELVE.

Oocov apopd tov N0, EXPOKELTO Yo eMeEePycia evOg apyeiov Myov, pe ) Pondeia
evog epyareiov tov XNA mov €dikedetan otov topéa tov 1yov. To epyadeio avtd
eivor yvooto og “XACT tool”. H yprion tov Nyov og éva moryviol oe oyéomn pe Ta
VIOAOITO GTOLYElD TOV O VIOV, UTOPOVE VO TOVUE OTL OVOTTUGGETOL GYETIKA TTLO
gvKkola. Zuykekpipéva £0m Eywve Kar ypnon « 3D Myov» yu va d00el 1 aicOnon g
aKong and to yopaktipa. Etol Aoutdv cOpemve pe v mnyn tov Nyov Kol UE ToV
TPOCAVOTOAIGUO KoL TNV TOTOOETNON TOV YOPOUKTNPO, O YOS KOOMG Kot 1 £VIOGT TOV
uetafdArrovrat £xovtog oav fdon To Kovaiia tov fyov [1].

KAetvovtog umopodue vo movpe OTL 10 OTOLKEl OVTO TOV OAANAETIOPACE®DV
Aertovpynoav oyeTIKd KoAd, dAAd o€ Kopio TEPITTMOON 0EV OTOTEAOVV PEUAGTIKES

AAANAETIOPACEIS TOV UTOPEL KAVEIS VOL CUVOVTIGEL GE QAL oY VidLaL.

2ournepacuoto

Yav emiAOY0 GTO KEPAAOLO TOV «TTPOYPUUUOTIGHOD» TNG TPMTNG CKNVNAG UTOPOVLE
va movpe 0Tl og Kopio mtepintwon dev amotelel «demoy kot o Kopia Tepintmon dev
amotelel onueio avagopds. Iapdria avtd Bo pmopohoe vo aVTILETOTIOTEL GOV Lo
«real-time» e@oppoyn Kot GLYKEKPIUEVA TNV TPAOTN TPOOTAOEIN KATACKEVHG EVOC

demo, mov otV ovcio EQPOPUOGTNKAY OPYES TOV «ITPOYPOUUUOTIGUOD TTOLYVISIDVY,
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peremnOnkov otovyeio , epevvninkov duvatdotnreg tov XNA, amoktnOnke eumeipia
Kol TEMKA ovomtHyOnke opadikd mvevpd Kol cuvepyacio Yo TV emitevén evog

OTOYOV OV OV U1 TL AALO TOPOUUEVEL EPIKTOG LE TO TEPUCLLO GTH «OEVLTEPT CKNVI».

Xapaxtipac 2" cknviic

Ye 0e0Tepn (QACT TPOYPOUUOTIOTIKA HOG OTAGYOANGE 1 «OELTEPT OKNVI» Kol
GUYKEKPUYEVO O TPOYPOUUATIGUOS TOL Yopoktipo. Ilpwv yiver avoapopd ota
KUPLOTEPA OMNUEIDL TOL TPOYPUUUATIGHOD TOL YapoakThipo, Bo yiver g cvvroun
TEPLYPOUPY] TOV GKOTOV, TOL GKEMTIKOD KOL TOV GTOYOL TNG OeVTEPNG OKNVIG TOV
demo.

H debtepn oxnvi Aowtdv avarntiydnke pe facn to apykd GEVAPLO, GOV GUVEXELN GE
évo. demo pe 800 oknvég. TNV TpaypoTKOTTA OU®C Ta. yeyovoTo, dtapépovy. H
devtepn oknvy o€ pealoTikny Paon amoteAel yio gpdg to onpeio avapopds. O ypdvog
OV OMEUEVE OO TNV OAOKANPMGN TNG TPADTNG GKNVNG KOl KATE GUVETELD O XPOVOG
oL elyape ot d1d0eon HOg Yoo VoL OAOKANPMOGOVUE TN OEVTEPT GKNVN, NTOV CPKETA
neploplopévos. Tlapoia avtd cuyKevipwOKAE Kot TPOoHA®ONKAE TNV AVATTUEN
g deVTePNS okNvNS (M omoia otV ovoia Yo UG amoteAovoe KATL EEXWPIOTO, LidL
GAAN «TpOTN oKNVI»), €XOVTOG MG KUPLo G&ova 6to PuoAd pag ) owoyn ond To
mponyovpeva AaOn Kot v avedpeon vEmV HeEBOd®V Yy TV Onmpovpyion TV
OTAPOLTNTOV Y10 TNV GKNVI] GTOL EIV.

O yapokTNpog TG OeVTEPNG CKNVNG, NTAV EVOG EVIEADS OLOPOPETIKOG YOPUKTIPOG
KO TTPOYPOUUOTIOTIKA 0AL Kot amd dmoyn ypaeikdv. Ot amottioelg Kot 0 6Komdg
HaG 0V JEPEPE ATO OVTOV TOV YOPUKTNPO TS TPMTNS oKNVIAG. MoOvo mov avth
Qopd  KwvnONKope €eVTEAMG OLOPOPETIKA. XVYKEKPUYEVO AOUTOV O KOVOUPYLOG
yapaxtipag 0o nrav éva direct3D (.X) povtého oe avtifeon pe to fbX poviého g
TPMOTNG OKNVNG. AVTN 1 emAoyn €ywve pe yvodpovo T AavOaouévn emAoyn Tov giye
yiver otv p®dT oknv. Topa Aoutov n PAodnkn mov ypnoyomomOnke votepa
amd apketd ya&o, ntov n «KiloWatt Animation Library» [5]
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H ovykekpuévn PBipiodnkn Bewpeiton amd 11 kopveaicg (otov topéa tov XNA)
vy {nmuota Tov £yovv va kavouv pe animated povtéla. Yrmootnpiler direct3D kot
fbx povtéha ko emiong dowabéter pebodovg yuo «animation blending», «animation
transition », «compositing» Kot £yl TNV dVVATOTNTO VO OVOTaPAyEL animation [E 1
yopig «skinning» [5]. Na onueiwbei eniong 011 cuvepydleton dpiota pe TV EQAPUOYN
«3D Studio Max» kot cuykekpiuéva pe tov exporter g epapuoyne tov «Kw-xport».
Apa TO LOVTELO TOV YopoKThpa. YiveTor animated oto 3D studio max, eEdyetan pe tov
kw-xport kot eiodyetor oto XNA péom evog custom processor mov dabéter m
BiprodnKkn, yvootd wg « KiloWatt Animation Processors.

O ovykekpiuévog processor yewpiletar TANPOPOPIEC TOL £YOoLV VO KOAVOLV €
«e&aipeon ocvykekpyévev animation clip», «kDXTS5 texture formaty, «emdoyn skinned
N non-skinned shader», «uéyioto apOud bones», «Tolerance yo av&opeimon g
mo10TNTOG TOL animation»,K.d.

Am’ 6t katohofaivoope 1 dapopd petabd e PipAodnrne mov ypnoomomnke
Yl TOV YOPOKTAPO TNG TPMTNG GKNVNAG LE OLTH OV ¥PNCLOTOmONKE 6T dgvTEPN
oKknvn elvat Tapa oAy peydin. Me Ayo Adyla 0 YopaKTipOG e TOAAATAG animation
glonydnke oto XNA kot ypnowomoidvrag £va «Skinned shader» amewcoviotnke
teMkd otnv 006vn. Ot 610p0dGEIC KOl OL TPOTOTOGELS TOV OaKoAoLONGOV NTOV
OPKETEG KLPIMG o6TOV Topén TV animation clips aAAd kot otov yeipopd Tov
YOPOKTPO GUVAPTNGEL KO TNG KAUEPOC.

Telkd to amotéAecpa fTOV APKETE IKOVOTOINTIKO, GE GNLLELO TOV LOG 00N YNOE GTOV
vo. omopicovpe Yoo TNV TpopEPN PEATIOON GTOV TOHEN TNG «EUPAVIONG» KOl TWV
«animationy», cg ox£0N HE TOV YOPOKTNPO TNG TPMTNG OKNVNGC. ZOV HELOVEKTNLO
pmopovpe povo va movpe 6t 1 «KiloWatt animation library» dev ypnotpomoteiton yio
SOKTIKOVG GKOTTOVG, KL ALTO £YEL WG CLVETELD TNV VENUEVT] TOAVTAOKOTNTA TOV Kot

TN HELOUEVT] LTOSTNPIEN o€ «PBonONnTikd LAKO» oL d1afETEL.

Hepifdllov yopoc 2" crnvic

To enduevo otoryeio g deVTEPNG OKNVIG TOV LG OTOGYOANCE TPOYPOUUATIOTIKA

nrav éva e&icov ToAD onuavtikd ototyelo, Kal NTov avTd ToV TEPBAALOVTA YDPOV.
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Yav mePPAALOV YDPOo ElYOUE OTOPAUCIGEL VO YPNCULOTOMGOVUE TO HOVIEAO €VOG
apyooroywkol pvnueiov, tov «OBopavikov Aovtpod» g Mutiinvng. Avtd yutl
apyd Oa £0ve GAAN ausONTIKN 6T oKV Kot niong Bewpnnke cav mpdkAnor and
™ HEPLE HOG KO TO TPOYPOUUOTIOTIKO TOV KOUUATL aAAG Kot To KoAAteyvikd. To
{nroHuevo Lomdv NTav va aro@Hyovpe 0G0 SLVATOV TEPICCOTEPO YiveTar ToL AAOT TG
TPAOTNG OKNVIAG OAAL Kol Vo EYOVUE KOVOOPYlo. oTotyEld (TPOYPUUUATIOTIKA), TO
omoia. Ba. Ponbovcav otV emitevén €vOg KAAVTEPOL AMOTEAECUATOS (KLPIOGC
OTLTIKOV).

To povtého oV AovTpov katackevaotnke Kot puanke oto XNA, pe to Bépoc g
dovleldc va méptel oto shading tov. O «Deferred renderer» amotelovoe évo kakod
TapeAOV TAEOV Kot 1 avedpeon pog vEag TeYVIKNG 1 omoia Ba vrootpile Kupimg ™)
YPNON TOAALUTADV PAOTOV, NTAV EMTOKTIKY. META omd 0pKeETN £PELVA Kol PEAETT
KataAn&ape oto va dnuovpynoovue va shader o omoiog B evompdtove ot T
010t Ta (TN (PO TOAALDY POTOV).

Mepkég dokipég kot tpomomomioels pe HLSL apyeio NMtov opketéc yoo va pog
neicovv 0Tl Pplokouactay 6to o®wotd dpduHo ywoo v Avon tov mpofinuatog. O
shader mov «kotookevaotnke vrootNple «moAriamid point lightsy pe «self
shadowing» oAAa ko «multitexturing» tov povtéiov [6]. BéBowa pmopei otov topéa
TOV TOAAOTAOD POTICUOV VO BPNKOE GYETIKA EDKOAN KoL YpNyopo T AVGN, 0AAG O
oLVEPN To 1810 Ko pE Ta TOAAG texture ota ToAAG meshes Tov idtov dumc povtérov.

To xoppdtt VT OMOTEAEGE Y10, APKETO YPOVIKO ddotnua Eva ovvleto TpdPAnua,
KATL TO omolo pOg KOOTIoE Kal 6e ¥pOdvo UEYPL TNV emilvon Tov. Enpacio £yl OtTL
TEMKA eMAVONKE Kol pag fordNce 610 Vo TPOYOPNGOVE TOPAKAT® LE TI OOVAELL
HogG. Xe TEMKO 0TAd10 TO0 HOVTELOD, e TN ¥pNon Ayov ypapupmv kodtka oto XNA kot
ue v ypnon tov mpoavapepBivrog shader, amsikoviotnke pe peydin emttvyio oty
006w

Keivovtog Aomdv, piag kot 1 SOVAELL GTOV TOUEN TOV TPOYPOUUUOTIGHOD TEAEIDVEL
ue to rendering tov povtélov tov obwpavikov Aovtpod, afilel vo onueiwbdel 6t 0
amotéAecuo NToV €EAPETIKA IKOVOTOMTIKO OEGOUEVNG TNG YPNONG MG EVIEANDG
Kavovpylag yo epag pneddoov. BéPawa dev Ba mpémetl vo ayvoncovpe Kal To yeyovog
TOOVAOV HEALOVTIKOV EMUTAOK®DV, 0ALL TPOG TO TOPOV 1 UEYPL TOPO SOVAELY Y10 TN
devtepn oknvny pumopel va Bewpnbel o011 Pploketon mAéov oty cwot) Pdon ywo
dnuovpyia €voc olokAnpmuévov demo  mayvidlod, Paciouévo e GUYYPOVES

uebodovg «avamtuéng video game».
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3.3. Tpwooudotata ypo@ikd

H onpovpyia ypagikdv yio nAektpovikd moryvidle givor mepimhokn oladtkacia,
oA etvon apretd amhn kot ypoppukn. Hapakdto B yiver po puikpn meptypagn yio

TOV TPOTO TOPAYMYNG TOV TPIGOAGTATOV YPUPIK®V TNG deVTEPNG CKNVNAG.

Concept Texturing Engine Export

Sketch Art Skeletal Rigging

Modeling Animation

U-V Mapping Engine Export

Ewéva 23: Avdypoppa dSnpovpyiog poviélov-yapaktipov [ 9]

3.3.1. Concept

Xoupova pe to concept o yapoktpog eivor €vag @oltntig mov Pocileton og
mpaypotikd tpoécono. [Ipoopiletol yio tpitov mpoommov mayvidl mov onuaivel 6t
npénel va dnuovpyndet eEohokAnpov. To mepiBdirov givor €va oBopavikd Aovtpd

oL Paciletal Kot 0T G TPAYUATIKO YDPO.

3.3.2. Sketch art

Olo tao 3D povtéha eiyov ©¢ Pdon mpoypatikd HOVTEAD  EMOUEVEMG

YPNOLOTOMONKAY POTOYPOPieS G oKitoa.
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3.3.3. Modeling

X0opoKTNPOS

O yapaxtpag dnuovpynnke moidbywvo-toAdywvo pe polygonal modeling. H
otdon mov &xet (avoytd yépro-moda) ovopdleton T-Pose. IMpotyunbnke avti m
otdon yloti yivetonl mo €UKOAN M TOTOOETNON TOV 0CGTMV GTO YOPUKTIPO KOl O
gvkoro o UV mapping. Kdmoiot 3D modelers mpotipodv pa mo « yaAapn » otdon
arm6d v T-Pose. Mg avtdév tov TpOmo T0 HOVTEAD TOPALOPPAOVETOL AyOTEPO OTOAV

épBeL n oepd Tov animation [12-13].

Ewova 24
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Ewkéva 25

H povtehonoinon dpyioe pe évo moAdymvo. Apyikd dnpovpyndnke 1o mpdowmo
KOl OTN GUVEXELL OO TO KEQPOAL XtV €KOva 24 @aivetol Tdg pe v ¥pnomn Tov
gpyaieiov extrude to apyikd TOADY®VO HETOTPATNKE GE TOAAG KOl GPYLOE vV
oynuatiCetor to TPéS®TO. LNV KOV 25 10 TPOcHOTO £xel TAEOV TEAEUDOEL. To

BAémovpe og wireframe kau pe tn ypnomn tov gpyalreiov subdivide.
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Ewova 26: To ke@ah ohokAnpopévo og wireframe

Ewéve 27: To ke@dl pe Tnv ypion Tov gpyairgiov
subdivide
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Ewoéva 28: Ta yépro ohoknpopéve g wireframe kon pe subdivide
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Ewéva 29: O yopaxtipag ohokinpopéivog og wireframe 6959 moldyova

73



Ewova 30 : O yopoaktipds 0LOKANPOUEVOS PE TNV P1iO1 TOV EPYOLEiov
subdivide
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00Onaviko Lovtpod

To 0Bwpavikd Aovtpd KATACKELAGTNKE BACT KATOI®V GOTOYPAPLOV TOL TapOnKoV
Ao TOV YOPO. ZOUPOVO LLE TIG POTOYPAPIEG dNUIOVPYNONKE Hia KATOYN TOL XDPOL

£T01 MOTE VO Yivel 6TV GLVEYELX | povtehomoinon [12].

Ewova 31 : IIpocyédro Tov Aovtpod

TS et A——
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Ewéve 32 : H katoyn Tov Lovtpov
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Ewova 33 : To ohoxkinpopévo 3D povréro

H povtelomoinon tov oBmpavikov Aovtpov €yive aibovoa-aibovcsa. H katackevm

tov £ywve pe polygonal modeling.

Ewova 34 : H tpd™) aifovoa Tov Lovtpod
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Ewéva 35 : H dg0tepn aifovca Tov Lovtpov

Ewova 36 : H tpitn aifovea Tov Aovtpov
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Ewéva 37 : H tétaptn aifovea Tov Aovtpov
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3.3.4. Texture maps
Apywcd €ywvov  to UV mMaps tov yopoaktipo Kot ToV HOVIEA®V TOL AOLTPOL Kot
OTNV GLVEYELD. YPOUOTIOTNKAY £T61 ®oTE va ypnoipomombovv yuo diffuse mapping,

ambient occlusion mapping kot normal mapping [8-11].

&
-

Ewéva 38: To UV map tov yopaxktipa. Ta Ewova 39: Diffuse map
v onuovpyia Tov yprnooemodnkay

cylindrical xon planar mapping

Ewéva 40 : Normal map Ewova 41 : Ambient occlusion map
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AxolovBoOV KATolEG dOKIIES EQAPLOYNG TOV TTapamdve textures pe tnv ypnon tov
xNormal, evdc mpoypdupotog mov umopei vo pevtdpel 3D poviéha o€ mPOypaTIKO

YpOVO.

Ewéva 43 : O yopoktipog pe ™ xpion pévo normal map
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Ewova 44 : O yapoktipag pe Ty ypnon povo ambient occlusion map

Ewova 45: O yapaxktipag pe tnv ypion diffuse, normal kan ambient occlusion map.

MMopatnpodue TOG GKLAGTNKE 0 YOPUKTPOS KAOMS KoL TNV KAAVTEPN VPN KOl AETTOUEPEL TOV

TpaAv T0. POVYO TOV.



3.3.5. Rigging

O .x exporter tov blender (2.49a) dev pumopel va yopoktnplotel oe Kapio TepinTmon
OAOKANPpOUEVOS. ANUI0VPYNGE OPKETA TPOPANLOTO OGOV OPOPE TV CLVEPYAGIN TOV
pe 1o XNA og akivnra avtikeipeva, 1660 pdAlov ce Kwvovpeva. ' tov Adyo avtd
ypnowomomdnke to 3ds Max yia v dnpovpyia animation otov yapaktipa.

Apywcd dnpovpyndnke €vag custom okeleTdc. Av Kol GTNV TPAOT GKNVA TOL TO,
avtikeipeva yivoviav export oe .fbx évag tétolov gidovg okeletdg AettovpyNnce, GtV
devTEPN OV Yivetar xpnom evog mo eEglypévou animation player (KW) kat tov kW

X-porter oaiveton vo unv Agttovpyel.

Ewova 46:0 ap®T0og 6KELETOHG TOV YAPUKTI PO
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H Mon d606nke pe v ypnon tov okedetov biped tov 3ds Max, mov eivor mAnpmg
ovppatoc pe tov KW.

Ewcova 47: Xkehetog biped

Yty ocvvéyela akolovbei to skinning, n dwdikacio dnAad evomUdT®ONG TOL
okeletol 6to Mesh tov yapaxktipa. Mg avtdv Tov TpoOmo TO VErtices tov yapaxtipa

Ba xwplotodv oe opddeg, mov Bo eAéyyovTal amd 0oTd.

Ewéva 48: To pépog amd to mesh mov eEréyyeran oo Eva 0610
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3.3.6. Animation

Epocov ohoxkAnpwbei kot to skinning, 1o povtélo eivor étoywo ywoo animation.
Anpovpynnkav tpelg Paoikég kvnoeg pe keyframes. v mpdtn 0 YopakInpog
KOVEL L10L «<EAAPPII» KIVNON GOV VO AVOTVEEL, GTNV 0EVTEPT] TEPTATAEL KOl GTNV TPITN

TPEYEL.

Ewova 49:Tlepratnpo yopoxtipa Ewéva 50 : Tpé&ipo yopaxtiipo
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3.3.7. Engine export

Ta 3D povtéha e€bybnkav oe X popen pe tov KW X-porter mov cvvepyaletot
Gueoa pe tov KW animation player oto XNA. ‘Etol pundpecav va e€aybodv ue
EMITLYIOL OL KIVIOELG TOL YOPUKTH PO, TPAYLO adVVATO VA YIVEL GTNV TPATN GKNVI| IOV

T povtéra e&dyovtav pe tov Arydtepo eEelrypévo Autodesk(.fbx) exporter.

kW X-port
— Geometmy File Frame Rate 30
L' it
[V Export Normals By, VR
I™ Expart Tan;ents v Ewport Animation
[ Colors as Diffuse Static Frame 0
Num UV Channelz 1 Firzt Frame 303
I Flip¥ Channel Mum. Frames 327
™ Flip Tangent Channel Stretch Time 1.000
¥ Make* Up Animation Name trexw
¥ Ewxport Right-handed Mesh Add | Update | I — |
[ Flip Winding
Mame | Start | Len | Sir.... |

Scale Mumerator 1.000
Scale Denominator 40.000 e i = :

== : perimenw 50 301 1
¥ Expart Skinning perpatw_eis_to_dasos 0 42 1

— Materialz — Mizc
[ E=port Materials [~ Export Comments
[T Full Texture Path [~ Export Hidden
[ Rename to DDS I Export Compressed
Prefix [~ Export Einary
v Copy Textures
™ lgnore Untextured
W Export Shader kW ¥-port by Jon Watte; built Sep 20 2008
http: {fkwxport.sourceforge. net/
Cancel ]

Ewéve 51: O exporter wov ypnoiporomOnke yio 6Aa Ta povréla Tng 680TEPNS OKNVIG
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3.3.8. Rendering

To rendering oe pun mpaypatikd ypoévo (pre rendering) oto niextpovikd moryvidl
€xel va kavel kKopimg pe v avamopaywyn Pivteo(cut scenes) koi v ompovpyio
background swovwv. Xto pre rendering pmopobv va ypnotuonotnfodv ypaeikd ToAld
mo ovvheto and avtd mov ypnouomotovvtor oto real-time rendering, Ady®m ™G
duvatodtntog ypnong moAddv H/Y yuo peydia ypovikd dtouotipata. To pelovéktnud
Tov glvar T0 yapmAdtepo emimedo S1Gdpacnc. ‘Evo moryvidt ue pre-rendered
backgrounds avaykaletat vo ypnowomotei otabepés ymvieg AqYng ,evod Eva oy viot
ue pre-render poTIGHOVG dev UITOPEL VoL TOVG AALAEEL [LE TELGTIKO TPOTO.

Xty cvvéyeto akoAovfovv kdmota dokipactikd rendering tov ofwpavikod AovTpow
Kot Tov yapaktipa. Ot renderer mov ypnowonomdnkav eivar o LuxRender ywo tig

eidveg 52 ko 53 ko o yafaray yuo tig 54 xon 55.

Ewoéva 52:H xapepa Prérer v TéTopTn 0iBovoa To AovTpov.
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Ewéva 53: H kapepa Bpickerar otny Tpitn aibovca tov Aovtpov
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Ewéva 54 : IThdywa 6yn Tov YopaKTipa
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Ewéva 55 : Mapoota kol wicw 6y Tov opaKTipa




KE®AAAIO 4

YUVOVUOUOS TPOYPOUNATIGHOD KOL YPUPIKAV

Onwg &xer o avaeepbet, n avdmtuén evog NAEKTPOVIKOD Tonyvidlod Tpoimobétel To
oLVOVAGHO TOL Topéd TV 3d YpaeIK®V Kot TOL TPOYpappaticpod. O cuvévaouds
avTtdg dev elvar kATl e0KOAO kot PacileTal 0T GOOTN GLVEPYAGIQ, GTNV TPOGAPLOYN
o€ €101KEG GLVONKEC, GTNV THPNON KATOIWV KOVOVMV KOl GTNV OTOTEAEGUATIKOTITO
TOV ATOUMOV TOV AGYOAOVVTOL LE TOVG AVTIGTOLYOVS TOLELS.

H loywn mpoypoppaticpod MAEKTPOVIKOV ToyVIOLOV  OMovpyel  apKETOVG
TEPLOPIOUOVE, ONMC emiong Kot 10 1010 TO0 AOYIGUIKO GLYYPUENS TETOWOL €id0VG
Kdowo. Kamolot amd 100G mePlopiopohc Tov AVIIETORIGTKAY NTav TO HéEYeBog Tmv
Textures, o opOudc twv bones tov okeietov, 0 aplOUOC TOV TOAVYOVOV TMV
HOVTEA®V, O GLVOLOOUOG Kol M petdPacn peta&d moivdpBuwmv animation kot o
QPOTIGUOG.

Oocov apopd to péyebog tmv textures, o meplopiopog frav 0tL 1o péyebog Enpene va
elval «dvvaung tTov 2» Kot 1 avAALGT TOV EIKOVOV Ogv E€mpeme v EEmepviel Ta
2048X2048 pixels (awtd e&aptdtor amd TNV KAPTO YPAPIKOV KOl TN HVAUN THG).
[ToAAG textures peyding avéAvong Pmopovv vo TPOKAAEGOLV TPOPANLLO VNG OTHV
KAPTO, YPOPIKOV KOl vo. 0dnyRoovy oe petmpévo framerate tov moryvidiov. Amd v
GAAY, KpnG ovaivong textures pmopovv vo, TPOKOAEGOVV KOKN TTOLOTNTO EIKOVOG
07O Ty Viot.

Ocov agopd tov aptud tov bones tov ckeletod, 0 TEPLOPIGLOG NTAV OTL ETPETE VO
ypnoworomBel évag péyiotog apluodg  yuo kaBe okeletd. ITo ocvykekpyuévo o
apOudg Twv bones dev émnpene va Eemepvaet ta 58 og ohvoro. Avtd eEapTtdton Kot
amd TO €KAOCTOTE AOYIGUIKO, OnAadn o oplBudc avtdg pmopel va avéopeimveral
avaioyo HE TO Aoylopkd mov  ypnowomoteitor. Oco  Arydtepa  bones
YPNOLOTOLOVVTOL TOGO AyOTEPN €ival KO 1 PEAAGTIKOTNTO TNG Kivnong mov pmopet
va dnpovpynOet.

To mpoPinuo pe tov aplBud tov molvywvov sivor kabapd vroioyiotiko. Oco
pikpotepog eivor o apludg TV TOALY®OVOV TOGO MO YPNYOpO Yivovior Ot

amapoiTNTOl VITOAOYIGHOL Kol Kotd ocuvvémeln PeAtidveror kar to framerate tov
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mayvidwon. e avtibetn mepintmon to framerate tov mauyvidiov, pmopei va 0dnynosi
0€ OITOYONTEVTIKA VOoOuEpa, TpayHa un Oeptd. BéBata o mepropiopdg avtdc , pe myv
mpoodo NG TEYVOAOYing onuepa, dev €xel t6c0 Papdvovca onuacio 6co &iye
noAdTEPA YTl 0 aplOUOG TOV TOAVYOVEOV TOL «ITPOCOEPETALY OTIC UEPES LOG,
EMTPEMEL TNV KATAOKELT OPKETE AETTOUEPDY LOVTEL®V.

Ocov apopd o moAlomAd animation, to TpoPfAnua ykettar oty avabeon tovg o€
évo (] meploodTEPA) MOVTEAN KoL OTIG TEYXVIKEG HeTAPacng omd animation oe
animation pe k0plo okomd TN peaAloTikOTNTO. [ivetar edkola avtiAnmto, 0Tl 1
avaykn ypnong moAlmv animation ce povtélo Tov Torvidloy kabdcC Kol M xpHon
TEYVIKOV LETAPOONG , EIVOL ETTOKTIKN KO OTAPOALTTN Y10 VO TPOGODGEL EVOLOPEPOV,
PEOAGLO KO AEITOVPYIKOTNTO GTO TTOLYVIOL.

Téhog 0 POTIGHOG amoTELEL Eva PLEYAAO Kot SNUOVTIKO KEQAAOLO Yia £va Toryvidt. Ot
TEXVIKEG KOl 01 TPOTOL PTIopoV mowkilovv. H ypnon tovg eaptdror kupiwg amd Tig
avayKeg Kol 1o VQOC Tov moyviolov. o moapdderypo €vo maryvidr pumopel va
ypeletatl TOAATAO POTIGUO VA KATO10 AAAO Ba LTOPOVGE VO OPKECTEL GTN YPNOM
evog amhov ewtog (MAog, k.T.A).  Ta ™ ypron moAAATA0D POTIGUOV, Ol TEXVIKEG
mov ypetdletor va avamtuoyfovv elval apketd moAVTAokeG kol e&elnmuéveg oe
avtifeon pe ™ ypnon €vog amAod G®MTOS, TO Omoio umopel vo €QOPUOCTEL UE
OYETIKOTEPT] EVKOALN.

Olot avtoi ot mepopiopoi mpénet va givar yvootoi otovg 3d artists kot otovg
TPOYPOUUOTIOTEG €TOL (OOTE KATOMV GMOOTNG OLVEPYUSING, VO NV OTOTEAOVV

TPOPANUO 6TV AvATTLEN TOL TOLYVIOLOV.
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Eriloyog

LUUTEPACLOTA

20V CUUTEPACO. LTTOPOVUE VO TOOUE OTL 1] OVATTUEN EVOG NAEKTPOVIKOD TTOLYVIOIOU
elvar po dwdwkoocio apketd mepimhlokm, ypovoPopa, omortntiky), ovvOetn oAAd
OCLVALO KATL EVOLAPEPOV, ONUOVPYIKD, EMUOPOOTIKO Kol KATL oL Giyovpa a&ilet
Kaveig v aoyoAnOel.

To game demo avtd mpocéPepe YVOGELS 6E dVO PEYAAOVG TOUEIC TS TANPOPOPIKNC,
eumepio, ovATTLEN VEOV 1KAVOTNTOV, OUOOIKOTNTO, OPYOVOTIKOTNTO Kol OPKETE
AL oNUOVTIKE OQENT.

H devtepn oxnvi tov demo amoteAei onpeio avagopds, yloti otnpiydnke og molo
«GMOOTOVCH KOl «OAOKANPOUEVOVS) TPOTOVS AVATTUENG e amoTéEAECHO Vo, 000el o

EIKOVOL TTLO KOVTA G€ £Va GUYYPOVO NAEKTPOVIKO TTaryviot.

MelhovTiKn) 00VAELd

H pelhovtikny dovAeld dev Ba pumopovcse vo eivar dAAN omd v cLVEXEWD TNG
avamTuéng g dgvTEPNG OKMNVIG. AVTO onuaivel 0Tl Ta GToLElD TOL ATOTEAOVV Eval
0AOKANPOUEVO oy Viol Ba Tpémel va fpovv Qapoyn o€ OGO TO dSVVOTOV HEYOADTEPO
mocooto yivetor. H péypt tdpa amoktnon yvocemv xor eumepiog Oo mailet

ONUOVTIKO pOLO GTNV GLVEYLIOT TG TTopeiag oto game development.
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Hapaptnpa

- Source code 1% oknvic:

e Program.cs

using System;

namespace DeferredShadingTutorial
{
static class Program
{
/// <summary>
/// The main entry point for the application.
/// </summary>
static void Main(string[] args)
{

using (Gamel game = new Gamel())

{
}

game.Run(Q);
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e Gamel.cs

using System;

using System.Collections.Generic;

using Microsoft.Xna.Framework;

using Microsoft.Xna.Framework.Audio;
using Microsoft._Xna.Framework.Content;
using Microsoft.Xna.Framework.GamerServices;
using Microsoft.Xna.Framework.Graphics;
using Microsoft.Xna.Framework. Input;
using Microsoft.Xna.Framework.Net;
using Microsoft._Xna.Framework.Storage;
using System.Diagnostics;

using System.Text;

namespace DeferredRenderer

{

/// <summary>

/// This is the main type for your game

/// </summary>

public class Gamel : Microsoft.Xna.Framework.Game
{

GraphicsDeviceManager graphics;

SpriteBatch spriteBatch;

public Gamel()

{
graphics = new GraphicsDeviceManager(this);
Content.RootDirectory = "Content";

DeferredRenderer renderer = new DeferredRenderer(this);
Components.Add(renderer);
graphics.PreferredDepthStencilFormat = SelectStencilMode();

//System._Diagnostics.Debug.WriteLine(graphics.PreferredDepthStencilFo

rmat) ;

graphics._PreferredBackBufferHeight = 1024;
graphics.PreferredBackBufferWidth = 1280;
graphics.IsFullScreen = true;

}

private static DepthFormat SelectStencilMode()

{

GraphicsAdapter adapter = GraphicsAdapter.DefaultAdapter;
SurfaceFormat format = adapter.CurrentDisplayMode.Format;
//First check

iT (adapter.CheckDepthStencilMatch(DeviceType.Hardware, format,
format, DepthFormat.Depth24Stencil8))
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return DepthFormat.Depth24Stencil8;

//Second check

iT (adapter.CheckDepthStencilMatch(DeviceType.Hardware, format,
format, DepthFormat.Depth24Stencil8Single))

return DepthFormat.Depth24Stencil8Single;

//Third check

if (adapter.CheckDepthStencilMatch(DeviceType.Hardware, format,
format, DepthFormat.Depth24Stencil4))

return DepthFormat.Depth24Stencil4;

//Fourth check

if (adapter.CheckDepthStencilMatch(DeviceType.Hardware, format,
format, DepthFormat.Depthl5Stencill))

return DepthFormat.Depthl5Stencill;

else

throw new InvalidOperationException(*"Pare allh karta grafikwn™);

}

/// <summary>

/// Allows the game to perform any initialization it needs to before
starting to run.

/// This is where it can query for any required services and load any
non-graphic

/// related content. Calling base.Initialize will enumerate through
any components

/// and initialize them as well.

/// </summary>

protected override void Initialize()

// TODO: Add your initialization logic here

base.Initialize();

}

/// <summary>

/// LoadContent will be called once per game and is the place to load
/// all of your content.

/// </summary>

protected override void LoadContent()

{

// Create a new SpriteBatch, which can be used to draw textures.
spriteBatch = new SpriteBatch(GraphicsDevice);

// TODO: use this.Content to load your game content here

/// <summary>

/// UnloadContent will be called once per game and is the place to
unload

/77 all content.

/// </summary>
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protected override void UnloadContent()

// TODO: Unload any non ContentManager content here

}

/// <summary>

/// Allows the game to run logic such as updating the world,
/// checking for collisions, gathering input, and playing audio.
/// </summary>

/// <param name="‘gameTime">Provides a snapshot of timing
values.</param>

protected override void Update(GameTime gameTime)

{

// Allows the game to exit

if (GamePad.GetState(Playerlindex.One) .Buttons.Back ==
ButtonState.Pressed)

this.Exit();

// TODO: Add your update logic here

base.Update(gameTime);
}

/// <summary>

/// This is called when the game should draw itself.

/// </summary>

/// <param name="gameTime">Provides a snapshot of timing
values.</param>

protected override void Draw(GameTime gameTime)

{

graphics.GraphicsDevice.Clear(Color.CornflowerBlue);

// TODO: Add your drawing code here

base.Draw(gameTime);

}
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e XNAUTtils.cs

using System;

using System.Collections.Generic;

using System.Text;

using Microsoft.Xna.Framework;

using Microsoft.Xna.Framework.Audio;
using Microsoft.Xna.Framework.Content;
using Microsoft.Xna.Framework.Graphics;
using Microsoft.Xna.Framework. Input;
using Microsoft._Xna.Framework.Storage;

namespace DeferredRenderer

{

class XNAUtils
{

public static BoundingBox TransformBoundingBox(BoundingBox origBox,
Matrix matrix)

{

Vector3 origCornerl
Vector3 origCorner2

origBox.Min;
origBox.Max;

Vector3 transCornerl = Vector3.Transform(origCornerl, matrix);
Vector3 transCorner2 = Vector3.Transform(origCorner2, matrix);

return new BoundingBox(transCornerl, transCorner2);

}

public static BoundingSphere TransformBoundingSphere(BoundingSphere
originalBoundingSphere, Matrix transformationMatrix)

{

Vector3 trans;

Vector3 scaling;

Quaternion rot;

transformationMatrix.Decompose(out scaling, out rot, out trans);

float maxScale = scaling.X;
if (maxScale < scaling.Y)
maxScale = scaling.Y;

iT (maxScale < scaling.z2)
maxScale = scaling.Z;

float transformedSphereRadius = originalBoundingSphere._Radius *
maxScale;
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Vector3 transformedSphereCenter =
Vector3.Transform(originalBoundingSphere.Center,
transformationMatrix);

BoundingSphere transformedBoundingSphere = new
BoundingSphere(transformedSphereCenter, transformedSphereRadius);

return transformedBoundingSphere;

}

public static Model LoadModelWithBoundingSphere(ref Matrix[]
modelTransforms, string asset, ContentManager content)

{

Model newModel = content.lLoad<Model>(asset);

modelTransforms = new Matrix[newModel .Bones.Count];
newModel .CopyAbsoluteBoneTransformsTo(modelTransforms);

BoundingSphere completeBoundingSphere = new BoundingSphere();

foreach (ModelMesh mesh in newModel _Meshes)

{

BoundingSphere origMeshSphere = mesh._BoundingSphere;

BoundingSphere transMeshSphere =

XNAUtI Is.TransformBoundingSphere(origMeshSphere,
modelTransforms[mesh.ParentBone. Index]);

completeBoundingSphere =
BoundingSphere.CreateMerged(completeBoundingSphere, transMeshSphere);

newModel .Tag = completeBoundingSphere;

return newModel;

}

public static void DrawBoundingBox(BoundingBox bBox, GraphicsDevice
device, BasicEffect basicEffect, Matrix worldMatrix, Matrix
viewMatrix, Matrix projectionMatrix)

{
Vector3 vl = bBox.Min;
Vector3 v2 = bBox.Max;

VertexPositionColor[] cubeLineVertices = new VertexPositionColor[8];
cubeLineVertices[0] = new VertexPositionColor(vl, Color.White);

cubeLineVertices[1l] = new VertexPositionColor(new Vector3(v2.X, vi.Y,
v1l.7), Color.Red);

cubeLineVertices[2] = new VertexPositionColor(new Vector3(v2.X, vi1.Y,
v2.Z), Color.Green);

cubeLineVertices[3] = new VertexPositionColor(new Vector3(vl.X, vi.Y,

v2.72), Color.Blue);

cubeLineVertices[4] = new VertexPositionColor(new Vector3(vl.X, v2.Y,
v1l.Z), Color.White);

cubeLineVertices[5] = new VertexPositionColor(new Vector3(v2.X, v2.Y,
v1.Z), Color.Red);

cubeLineVertices[6] = new VertexPositionColor(v2, Color.Green);
cubeLineVertices[7] = new VertexPositionColor(new Vector3(vl.X, v2.Y,

v2.Z7), Color.Blue);
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short[] cubeLinelndices = {0, 1, 1, 2, 2, 3, 3, 0, 4, 5, 5, 6, 6, 7,
7, 4,0, 4,1,5, 2,6, 3, 7}%};

basicEffect.World = worldMatrix;

basicEffect.View = viewMatrix;

basicEffect.Projection = projectionMatrix;
basicEffect._VertexColorEnabled = true;
device.RenderState.FillMode = FillMode.Solid;
basicEffect.Begin();

foreach (EffectPass pass in basicEffect.CurrentTechnique.Passes)
{

pass.Begin();

device.VertexDeclaration = new VertexDeclaration(device,
VertexPositionColor.VertexElements);
device.DrawUserIndexedPrimitives<VertexPositionColor>(PrimitiveType.L
ineList, cubelLineVertices, 0, 8, cubeLinelndices, 0, 12);
pass.End(Q);

b
basicEffect.EndQ);

}

public static void DrawSphereSpikes(BoundingSphere sphere,
GraphicsDevice device, BasicEffect basicEffect, Matrix worldMatrix,
Matrix viewMatrix, Matrix projectionMatrix)

{

Vector3 up = sphere.Center + sphere.Radius * Vector3.Up;

Vector3 down = sphere.Center + sphere.Radius * Vector3.Down;
Vector3 right = sphere.Center + sphere._Radius * Vector3.Right;
Vector3 left = sphere.Center + sphere.Radius * Vector3.Left;
Vector3 forward = sphere.Center + sphere.Radius * Vector3.Forward;
Vector3 back = sphere.Center + sphere.Radius * Vector3.Backward;

VertexPositionColor[] sphereLineVertices = new
VertexPositionColor[6];

sphereLineVertices[0]
sphereLineVertices[1]
sphereLineVertices[2]
sphereLineVertices[3]
sphereLineVertices[4]
Color.White);
sphereLineVertices[5]

new VertexPositionColor(up, Color.White);
new VertexPositionColor(down, Color.White);
new VertexPositionColor(left, Color.White);
new VertexPositionColor(right, Color._White);
new VertexPositionColor(forward,

new VertexPositionColor(back, Color.White);

basicEffect.World = worldMatrix;

basicEffect.View = viewMatrix;

basicEffect.Projection = projectionMatrix;
basicEffect.VertexColorEnabled = true;

basicEffect.Begin();

foreach (EffectPass pass in basicEffect.CurrentTechnique.Passes)
{

pass.Begin();

device.VertexDeclaration = new VertexDeclaration(device,
VertexPositionCollor.VertexElements);
device.DrawUserPrimitives<VertexPositionColor>(PrimitiveType.LineList
, SphereLineVertices, 0, 3);

pass.End(Q);

}

basicEffect.End();
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public static VertexPositionColor[]
VerticesFromVector3List(List<Vector3> pointList, Color color)
{

VertexPositionColor[] vertices = new
VertexPositionColor[pointList.Count];

int 1 = 0;
foreach (Vector3 p iIn pointList)
vertices[i++] = new VertexPositionColor(p, color);

return vertices;

}

public static BoundingBox CreateBoxFromSphere(BoundingSphere sphere)

{

float radius = sphere.Radius;
Vector3 outerPoint = new Vector3(radius, radius, radius);

Vector3 pl = sphere.Center + outerPoint;
Vector3 p2 = sphere.Center - outerPoint;
return new BoundingBox(pl, p2);

}

}

}
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e Scene.cs

using System;

using System.Collections.Generic;

using System.Text;

using Microsoft.Xna.Framework;

using Microsoft.Xna.Framework.Graphics;
using Microsoft.Xna.Framework. Input;
using SkinnedModel;

using TrianglePipeline;

using System.10;

using Microsoft.Xna.Framework.Audio;

namespace DeferredRenderer

{

class Scene

{

private Game game;

Model spiti;

Model colModel;

Model kyvara;

Model colModelCam;

Matrix world2, world,world3, view, projection;
Matrix[] transforms3;
Matrix shadow;

SkinningData skinningData;
AnimationPlayer animPlayer;
Texture2D specMap;
Texture2D normalMap2;

Vector3 lightDirl = new Vector3(1, 1, 1);

public Vector3 avatarPosition = new Vector3(160, 5, 150);
public float avatarYaw;

BoundingSphere transSphere;

Vector3 lastCamPos;
bool coll;

102



private Vector3 cameraPosition;

public Vector3 CamPosition

{

get { return cameraPosition; }

}

public Matrix View

{
get

{

return view;

+
}

public Matrix Projection

{
get

{

return projection;

}
}

bool collis;
String str;

Matrix[] originalTransforms;
Matrix nadoume;

Model myModel;
Matrix[] transforms2;

bool isClosed = true;
bool dirtyDoor = false;
TimeSpan doorMovementStart;

Matrix[] originalTransforms2;

Matrix newCanonMat;
Matrix Portacoll;

bool aman;

Matrix worldd;
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Matrix[] transformsation;

AudioEngine audioEngine;
WaveBank waveBank;
SoundBank soundBank;

Cue cue2;

Vector3 stereofPos = new Vector3(0.0082f, 0.14f, 0.79F);

Model sygrouomena;
Matrix[] transforms5;
Matrix world5;

bool sygrouomai ;

bool ompros;
bool opisw;

bool ompros2;
bool opisw2;

public Scene(Game game)

{

this.game = game;

}

public void InitializeScene()

colModelCam = game.Content.Load<Model>("mesh/cell™);
colModel = game.Content.Load<Model>("'mesh/spiticall3™);
originalTransforms2 = new Matrix[colModel .Bones.Count];
colModel .CopyBoneTransformsTo(originalTransforms?2);
spiti = game.Content.Load<Model>("mesh\\spititel');
originalTransforms = new Matrix[spiti.Bones.Count];
spiti.CopyBoneTransformsTo(originalTransforms);

WriteModelStructure(spiti);
// System_Diagnostics.Debugger.Break();

kyvara = game.Content.Load<Model>("'mesh/lazaros3™);

Matrix[] transforms = new Matrix[kyvara.Bones.Count];
kyvara.CopyAbsoluteBoneTransformsTo(transforms);

skinningData = kyvara.Tag as SkinningData;

animPlayer = new AnimationPlayer(skinningData);

AnimationClip clip = skinningData.AnimationClips["Take 001"];

animPlayer.StartClip(clip);

normalMap2 = game.Content.Load<Texture2D>(""maps/xrwmaan8rwposbump™™);
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specMap = game.Content.Load<Texture2D>(""maps/xrwmaan8rwposspecular™);

shadow = Matrix.CreateShadow(lightDirl, new Plane(0, 0.5F, 0, 10));

myModel = game.Content.Load<Model>("mesh/sfairesversion03™);
transforms2 = new Matrix[myModel .Bones.Count];
myModel .CopyAbsoluteBoneTransformsTo(transforms2);

audioEngine = new AudioEngine('Content/Audio/hxosptyxiakhs.xgs'™);
waveBank = new WaveBank(audioEngine, "Content/Audio/myWaveBank.xwb'™);
soundBank = new SoundBank(audioEngine,
"Content/Audio/mySoundBank.xsb™) ;

cue2 = soundBank.GetCue(''vrentzos');
sygrouomena = game.Content.Load<Model>("mesh/cell2™);

transforms5 = new Matrix[sygrouomena.Bones.Count];
sygrouomena.CopyAbsoluteBoneTransformsTo(transformsb) ;

}

public void UpdateScene(GameTime gameTime)

{

KeyboardState keyboardState = Keyboard.GetState();

animPlayer .Update(gameTime.ElapsedGameTime, true, Matrix.ldentity);
lastCamPos = cameraPosition;

UpdateCameraThirdPerson();

UpdateAvatarPosition();

// Recalculate the world matrix
CalculateWorld(Q);

DiadrasiCheck(gameTime);
ColXarakthraCheck();

UpdateSoundPosition(cue2, stereofPos, CamPosition, View.Forward,
View.Up);

if (keyboardState. IsKkeyDown(Keys.Space))
{

if (cue2.lsPrepared)
cue2.Play(Q;

audioEngine.Update();
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public void DrawScene(GameTime gameTime)

{

Matrix[] bones;
bones = animPlayer .GetSkinTransforms();

DrawModel (spiti, world3);

#region Draw Character

foreach (ModelMesh mesh in kyvara.Meshes)

{

game .GraphicsDevice.RenderState.DepthBufferEnable = true;
game .GraphicsDevice.RenderState.AlphaBlendEnable = false;
game .GraphicsDevice.RenderState._AlphaTestEnable = false;
game.GraphicsDevice.SamplerStates[0] -AddressU =
TextureAddressMode .Wrap;

game .GraphicsDevice.SamplerStates[0] -AddressV =
TextureAddresshMode .Wrap;

foreach (Effect effect in mesh.Effects)
{

effect.CurrentTechnique = effect.Techniques[''ShinyBump'];
effect.Parameters["'N_Texture™].SetValue(normalMap2);
effect.Parameters['useSpecMap™].SetValue(false);
effect.Parameters["S_Texture'].SetValue(specMap);
effect.Parameters[''Bones'] .SetValue(bones);
//effect.Parameters["Projection'].SetValue(camera.Projection);
effect.Parameters["'View"].SetValue(view);
effect.Parameters["WorldViewProj'].SetvValue(world * view *
projection);

}

mesh_Draw();

}

#endregion

#region Draw Character Shadow
// game.GraphicsDevice.RenderState._FillMode = FillMode.Point;

game.GraphicsDevice.Clear(ClearOptions.Stencil, Color.Black, 0, 0);

game.GraphicsDevice.RenderState.StencilEnable = true;
game.GraphicsDevice.RenderState.ReferenceStencil = 0;

106



game.GraphicsDevice.RenderState.StencilFunction =
CompareFunction.Equal;

game .GraphicsDevice.RenderState.StencilPass =
StencilOperation. Increment;

game.GraphicsDevice.RenderState.AlphaBlendEnable = true;
game.GraphicsDevice.RenderState.SourceBlend = Blend.SourceAlpha;
game.GraphicsDevice.RenderState .DestinationBlend =

Blend. InverseSourceAlpha;

Matrix[] shadowBones = new Matrix[bones.Length];
for (int 1 = 0; i < shadowBones.Length; i++)

shadowBones[i] = bones[i] * shadow;

}

foreach (ModelMesh mesh in kyvara.Meshes)

{
foreach (Effect effect in mesh.Effects)

effect.CurrentTechnique = effect.Techniques[''Shadow];
effect.Parameters[''Bones'] .SetValue(shadowBones) ;

effect._Parameters["WorldViewProj'].SetValue(world * view *
projection);

mesh_Draw();

// game.GraphicsDevice.RenderState.FillMode = FillMode.Solid;
game.GraphicsDevice.RenderState.StencilEnable = false;

game .GraphicsDevice.RenderState.AlphaBlendEnable = false;
#endregion

private void DrawModel (Model model, Matrix world)

{

transforms3 = new Matrix[model.Bones.Count];
model .CopyAbsoluteBoneTransformsTo(transforms3);

game .GraphicsDevice.RenderState.DepthBufferEnable = true;
game .GraphicsDevice.RenderState.Cul IMode =

Cul lMode.CullCounterClockwiseFace;
game.GraphicsDevice.RenderState .AlphaBlendEnable = false;

foreach (ModelMesh mesh in model .Meshes)
world3 = transforms3[mesh.ParentBone.Index] * Matrix.ldentity;
foreach (Effect effect in mesh.Effects)

{
effect.Parameters["World"].SetValue(world3);

effect.Parameters["View'].SetvValue(view);
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effect.Parameters["Projection'].SetValue(projection);

mesh._.Draw();

}

public void CalculateWorld()
{

world = Matrix.CreateScale(0.20f, 0.20f, 0.20F) *
Matrix.CreateRotationY(avatarYaw) *
Matrix.CreateTranslation(avatarPosition);
kyvara.Root.Transform = world;

}

void UpdateCameraThirdPerson()

{
Matrix rotationMatrix = Matrix.CreateRotationY(avatarYaw);
// Set the direction the camera points without rotation.

Vector3 thirdPersonReference = new Vector3(0, 50, -50);

// Create a vector pointing the direction the camera is facing.
Vector3 transformedReference =
Vector3.Transform(thirdPersonReference, rotationMatrix);

// Calculate the position the camera is looking from.
cameraPosition = transformedReference + avatarPosition;
#region Collisions ths Cameras

coll = fTalse;

float minimumDistance = 1.5F;

BoundingSphere cameraSphere = new BoundingSphere(cameraPosition,
minimumDistance);

Matrix[] CamModelTransforms = new Matrix[colModelCam.Bones.Count];
colModelCam.CopyAbsoluteBoneTransformsTo(CamModel Transforms) ;

foreach (ModelMesh mesh in colModelCam.Meshes)

{

BoundingSphere origSphere = mesh.BoundingSphere;
Matrix trans = CamModelTransforms[mesh.ParentBone. Index];
transSphere = XNAUtils.TransformBoundingSphere(origSphere, trans);

if (cameraSphere.Contains(transSphere) != ContainmentType.Disjoint)
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coll = true;

if (coll)
{

game.Window.Title = "NAI COL";
cameraPosition = lastCamPos;

}

else

{ ] ]

game.Window.Title = "OXI COL";

cameraPosition = transformedReference + avatarPosition;

}

#endregion

// Set up the view matrix and projection matrix.

view = Matrix.CreateLookAt(cameraPosition, new
Vector3(avatarPosition.X, avatarPosition.Y + 45, avatarPosition.Z),
new Vector3(0.0f, 1.0F, 0.0F));

float aspectRatio = (float)game.GraphicsDevice.Viewport.Width /
(float)game.GraphicsDevice.Viewport.Height;

// Set fTield of view of the camera in radians (pi/4 is 45 degrees).
float viewAngle = MathHelper.PiOver4;

// Set distance from the camera of the near and far clipping planes.
float nearClip = 1.0f;
float farClip = 10000.0f;

projection = Matrix.CreatePerspectiveFieldOfView(viewAngle,
aspectRatio, nearClip, farClip);

void UpdateAvatarPosition()

KeyboardState keyboardState = Keyboard.GetState();
GamePadState currentState GamePad.GetState(Playerindex.0One);
KeyboardState oldKeyState Keyboard.GetState();
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// Set rates in world units per 1/60th second (the default fixed-step
interval).

float rotationSpeed = 1f / 60f;

float forwardSpeed = 50f / 60f;

Vector3 rayDirection = new Vector3(0, 0, 1);
Vector3 rayPos = new Vector3(avatarPosition.X, 40, avatarPosition.Z);

Ray ray = new Ray(rayPos, rayDirection);

//if (ModelRayCollision(colModel, Matrix.ldentity, ray))
it (sygrouomai)

avatarPosition.Z -= 0;
avatarPosition.X -= 0;
b

if (keyboardState. IsKkeyDown(Keys.Left) || (currentState.DPad.Left ==
ButtonState.Pressed))

{

// Rotate left.

avatarYaw += rotationSpeed;

}

it (keyboardState. IsKeyDown(Keys.Right) || (currentState.DPad.Right
== ButtonState.Pressed))

{

// Rotate right.

avatarYaw -= rotationSpeed;
}

if (keyboardState. IskeyDown(Keys.Up) && (sygrouomai))
{

avatarPosition.Z += 0;

avatarPosition.X += 0;

ompros = true;

ompros2 = true;

if (keyboardState. IsKkeyDown(Keys.Up) && (ompros))
{

Matrix forwardMovement = Matrix.CreateRotationY(avatarYaw);
Vector3 v = new Vector3(0, 0, -2);

v = Vector3.Transform(v, forwardMovement);

avatarPosition.Z += v.Z;

avatarPosition.X += v.X;

ompros = false;
}

else

if (keyboardState. IsKkeyDown(Keys.Down) && (ompros2))
{
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Matrix forwardMovement = Matrix.CreateRotationY(avatarYaw);
Vector3 v = new Vector3(0, 0, -2);

v = Vector3.Transform(v, forwardMovement);

avatarPosition.Z += v.Z;

avatarPosition.X += v.X;

ompros2 = false;

}

ifT (keyboardState.lsKeyDown(Keys.Down) && (sygrouomai))
{

avatarPosition.Z += 0;
avatarPosition.X += 0;
opisw = true;
opisw2 = true;

if (keyboardState. IsKkeyDown(Keys.Down) && (opisw))
{

Matrix forwardMovement = Matrix.CreateRotationY(avatarYaw);
Vector3 v = new Vector3(0, 0, 2);

v = Vector3.Transform(v, forwardMovement);

avatarPosition.Z += v.Z;

avatarPosition.X += v.X;

opisw = false;

¥

else

{
iT (keyboardState. IskeyDown(Keys.Up) && (opisw2))
{

Matrix FforwardMovement = Matrix.CreateRotationY(avatarYaw);
Vector3 v = new Vector3(0, 0, 2);

v = Vector3.Transform(v, forwardMovement);

avatarPosition.Z += v.Z;

avatarPosition.X += v.X;

opisw2 = false;

}
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if (keyboardState. IsKeyDown(Keys.Left) || (currentState.DPad.Left ==
ButtonState.Pressed))

{
// Rotate left.

avatarYaw += rotationSpeed;

}

if (keyboardState. lskeyDown(Keys.Right) || (currentState.DPad.Right
== ButtonState.Pressed))

{

// Rotate right.

avatarYaw -= rotationSpeed;
}

if (keyboardState. IskeyDown(Keys.Up) || (currentState.DPad.Up ==
ButtonState.Pressed))

{

Matrix forwardMovement = Matrix.CreateRotationY(avatarYaw);
Vector3 v = new Vector3(0, 0, forwardSpeed - 1 / 2);

v = Vector3.Transform(v, forwardMovement);

avatarPosition.Z += v.Z;

avatarPosition.X += v.X;

}

if (keyboardState. IsKkeyDown(Keys.Down) || (currentState.DPad.Down ==
ButtonState.Pressed))

{

Matrix forwardMovement = Matrix.CreateRotationY(avatarYaw);

Vector3 v = new Vector3(0, 0, -forwardSpeed);

v = Vector3.Transform(v, forwardMovement);

avatarPosition.Z += v.Z;

avatarPosition.X += v._X;

}

//}

public bool ModelRayCollision(Model model, Matrix modelWorld, Ray
ray)
{

Matrix[] modelTransforms = new Matrix[model_Bones.Count];
model .CopyAbsoluteBoneTransformsTo(model Transforms) ;

Matrix[] transforms = new Matrix[kyvara.Bones.Count];
kyvara.CopyAbsoluteBoneTransformsTo(transforms);

bool collision = false;

foreach (ModelMesh mesh in model .Meshes)

{

Matrix absTransform = modelTransforms[mesh.ParentBone. Index] *
modelWorld;

Matrix absTransform2 = transforms[kyvara.Meshes[0].ParentBone. Index]
* Matrix.CreateFromAxisAngle(new Vector3(0, 1, 0), avatarYaw);
Triangle[] meshTriangles = (Triangle[])mesh.Tag;
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//System_Diagnostics.Debugger.Break();

Matrix invMatrix = Matrix.lInvert(absTransform);

Matrix invMatrix2 = Matrix.lIlnvert(absTransform2);

Vector3 transRayStartPoint = Vector3.Transform(ray.Position,
invMatrix);

Vector3 origRayEndPoint = ray.Position + ray.Direction;
Vector3 transRayEndPoint = Vector3.Transform(origRayEndPoint,
invMatrix2);

Ray invRay = new Ray(transRayStartPoint, transRayEndPoint -
transRayStartPoint);

foreach (Triangle tri in meshTriangles)

{
Plane trianglePlane = new Plane(tri.PO, tri.Pl, tri.P2);

float distanceOnRay = RayPlanelntersection(invRay, trianglePlane);
Vector3 intersectionPoint = invRay.Position + distanceOnRay *
invRay.Direction;

if (PointlnsideTriangle(tri.PO, tri.P1l, tri.P2, intersectionPoint))
collision = true;

}
}

return collision;

}

private float RayPlanelntersection(Ray ray, Plane plane)

{

float rayPointDist = -plane.DotNormal (ray.Position);

float rayPointToPlaneDist = rayPointDist - plane.D;

float directionProjectedLength = Vector3.Dot(plane_Normal,
ray.Direction);

float factor = rayPointToPlaneDist / (directionProjectedLength /
3.7F);

return factor;

}

private bool PointlInsideTriangle(Vector3 p0, Vector3 pl, Vector3 p2,
Vector3 point)

if (float.IsNaN(point.X)) return false;
Vector3 A0 = point - pO;

Vector3 BO = pl1 - pO;

Vector3 cross0 = Vector3.Cross(AO, BO);

Vector3 Al
Vector3 Bl

point - pil;
p2 - pl;
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Vector3 crossl = Vector3.Cross(Al, Bl);

Vector3 A2 = point - p2;
Vector3 B2 = p0 - p2;
Vector3 cross2 = Vector3.Cross(A2, B2);

if (CompareSigns(cross0, crossl) && CompareSigns(cross0O, cross2))
return true;

else

return false;

}

private bool CompareSigns(Vector3 first, Vector3 second)
{

if (Vector3.Dot(fFirst, second) > 0)

return true;

else

return false;

}

private void WriteModelStructure(Model model)

{

StreamWriter writer = new StreamWriter('modelStructure.txt'™);
writer_WriteLine("'Model Bone Information™);

writer _WriteLine("—----—--——————————— ");

ModelBone root = model.Root;

WriteBone(root, 0, writer);

writer._WriteLine(Q);

writer._WriteLine(Q);

writer_WriteLine("'Model Mesh Information'™);

writer WriteLine("---—-———————————— ");

foreach (ModelMesh mesh in model .Meshes)
WriteModelMesh(model .Meshes. IndexOf(mesh), mesh, writer);
writer.Close();

}

private void WriteBone(ModelBone bone, int level, StreamWriter
writer)

{

for (int 1 = 0; 1 < level; I1++)

writer Write('"\t");

writer Write(''- Name : ");

if ((bone.Name == """) || (bone.Name == "null™))
writer_WriteLine("'null™);

else

writer _WriteLine(bone.Name);
for (int 1 = 0; 1 < level; I1++)
writer Write(''\t");
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writer WriteLine(" Index: "™ + bone.lIndex);
foreach (ModelBone childBone in bone.Children)
WriteBone(childBone, level + 1, writer);

}

private void WriteModelMesh(int ID, ModelMesh mesh, StreamWriter
writer)

{

writer _WriteLine("- ID : " + ID);

writer WriteLine(" Name: ™ + mesh.Name);

writer Write(" Bone: ™ + mesh.ParentBone.Name);
writer_WriteLine(™ (" + mesh.ParentBone.lIndex + ")');

}

void OpenTheDoor(GameTime gameTime)

{

doorMovementStart = gameTime.TotalGameTime;
//0pen the door.

it (aman)

{

newCanonMat = Matrix.CreateTranslation(-26, 0, 30) *
Matrix.CreateRotationY(MathHelper.ToRadians(80.0F)) *
originalTransforms[92];

Portacoll = Matrix.CreateTranslation(-26, 0, 30) *
Matrix.CreateRotationY(MathHelper.ToRadians(80.0F)) *
originalTransforms2[5];

aman = false;

isClosed = false;

}

else

{

newCanonMat = o
Portacoll = ori

}

riginalTransforms[92];
ginalTransforms2[5];

spiti.Bones[92].Transform = newCanonMat;
//gia to spiticoll//

colModel .Bones[5] -Transform = Portacoll;

//edw paizei o Vrentzos

void CloseTheDoor(GameTime gameTime)

{

doorMovementStart = gameTime.TotalGameTime;
//Close the door.

if (aman)
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{
game _Window.Title = "ANTE RE "';

nadoume = Matrix.CreateTranslation(-8, 0, 10) *
Matrix.CreateRotationY(MathHelper.ToRadians(15));
aman = false;

isClosed = true;

}

else

{

nadoume = Matrix.CreateTranslation(-26, 0, 30) *
Matrix.CreateRotationY(MathHelper.ToRadians(80.0F));

}

Matrix newCanonMat = nadoume * originalTransforms[92];

spiti.Bones[92].Transform = newCanonMat;

//gia to spiticoll//
Matrix Portacoll = nadoume * originalTransforms2[5];
colModel .Bones[5] -Transform = Portacoll;

}

void OpenTheDoor2(GameTime gameTime)

{

doorMovementStart = gameTime.TotalGameTime;
//0pen the door.

it (aman)

{

newCanonMat = Matrix.CreateTranslation(-26, 0, 30) *
Matrix.CreateRotationY(MathHelper.ToRadians(80.0F)) *
originalTransforms[1];

Portacoll = Matrix.CreateTranslation(-26, 0, 30) *
Matrix.CreateRotationY(MathHelper.ToRadians(80.0F)) *
originalTransforms2[21];

aman = false;

isClosed = fTalse;

¥

else

{

newCanonMat = originalTransforms[1];
Portacoll = originalTransforms2[21];

}

spiti.Bones[1].-Transform = newCanonMat;

//gia to spiticoll//

colModel .Bones[21] -Transform = Portacoll;

}

void CloseTheDoor2(GameTime gameTime)

{

doorMovementStart = gameTime.TotalGameTime;
//Close the door.
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it (aman)

{

game _Window.Title = "ANTE RE";

nadoume = Matrix.CreateTranslation(-8, 0, 10) *
Matrix.CreateRotationY(MathHelper.ToRadians(15));
aman = false;

isClosed = true;

¥

else

{

nadoume = Matrix.CreateTranslation(-28, 0, 30) *
Matrix.CreateRotationY(MathHelper.ToRadians(95.0F));

}

Matrix newCanonMat = nadoume * originalTransforms[1];
spiti.Bones[1].Transform = newCanonMat;

//gia to spiticoll//
Matrix Portacoll = nadoume * originalTransforms2[21];
colModel .Bones[21] .Transform = Portacoll;

}

private void DiadrasiCheck(GameTime gameTime)

{

KeyboardState keyboardState = Keyboard.GetState();
collis = false;

transformsation = new Matrix[colModel .Bones.Count];
colModel .CopyAbsoluteBoneTransformsTo(transformsation);

foreach (ModelMesh mesh in myModel .Meshes)

{

BoundingSphere origSphere = mesh.BoundingSphere;
Matrix trans = transforms2[mesh.ParentBone.lndex];
BoundingSphere transSphere =

XNAUti Is.TransformBoundingSphere(origSphere, trans);

foreach (ModelMesh meshl in kyvara.Meshes)

{

BoundingSphere origSherel = meshl.BoundingSphere;

Matrix transl = Matrix.CreateScale(0.10f, 0.10f, 0.10F) *
Matrix.CreateRotationY(avatarYaw) *
Matrix.CreateTranslation(avatarPosition);

BoundingSphere transSpherel =

XNAUti Is.TransformBoundingSphere(origSherel, transl);

if (transSpherel.Contains(transSphere) != ContainmentType.Disjoint)
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{

collis = true;

str = (string)mesh.Name.Clone();

}

//Gia thn porta tou Ypnodwmatiou

BoundingSphere sfairidio = colModel .Meshes[4] .BoundingSphere;
Matrix nio = Matrix.CreateScale(0.14f, 0.14f, 0.14F) *
originalTransforms2[5];

BoundingSphere ka8armasfaira =

XNAUti Is.TransformBoundingSphere(sfairidio, nio);

if (transSpherel.Contains(ka8armasfaira) !'= ContainmentType.Disjoint)

{

aman = true;
game.Window.Title = "SYGROYOMAl REEEE";

}

//Gia thn porta ths kouzinas

BoundingSphere sfairoukla = colModel .Meshes[20] .BoundingSphere;
Matrix niosto = Matrix.CreateScale(0.15Ff, 0.15f, 0.18F) *
originalTransforms2[21];

BoundingSphere SfairaPortasKouz =

XNAUtI Is.TransformBoundingSphere(sfairoukla, niosto);

if (transSpherel.Contains(SfairaPortaskKouz) !=
ContainmentType.Disjoint)

{

aman = true;
game.Window.Title = "SYGROYOMAl REEEE™;

}

if ((collis) && (str == "Sphere01™))
{

game _Window.Title = str;
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ifT (keyboardState. lIsKkeyDown(Keys.E) && !dirtyDoor)
{

dirtyDoor = true;
it (isClosed)

OpenTheDoor (gameTime);
else

CloseTheDoor(gameTime);

+
}

if (dirtyDoor)
{

iT (gameTime.TotalGameTime - doorMovementStart >
TimeSpan.FromSeconds(0.5))

dirtyDoor = false;
isClosed = lisClosed;

+
}

}
else if ((collis) && (str == "Sphere02'™))
{

game._Window.Title = str;

if (keyboardState. IsKkeyDown(Keys.E) && !dirtyDoor)
{

dirtyDoor = true;
iT (isClosed)

OpenTheDoor2(gameTime);
3

else

CloseTheDoor2(gameTime);

+
}

if (dirtyDoor)
{

if (gameTime.TotalGameTime - doorMovementStart >
TimeSpan.FromSeconds(0.5))

{

dirtyDoor = false;
isClosed = lisClosed;

+
}
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else

{
game.Window.Title = "OXI COL";

}
}

private void UpdateSoundPosition(Cue cue, Vector3 sourcePos, Vector3

camPos, Vector3 camForward, Vector3 camuUp)

{

AudioEmitter emitter = new AudioEmitter();
emitter._Position = sourcePos;

AudioListener listener = new AudioListener();
listener._Position = camPos;

listener.Forward = camForward;

listener.Up = camUp;

cue . Apply3D(listener, emitter);

private void ColXarakthraCheck()
{

sygrouomai = false;

foreach (ModelMesh mesh in sygrouomena.Meshes)

{

BoundingSphere origSphere3 = mesh.BoundingSphere;

Matrix transalp = transforms5[mesh.ParentBone. Index];
BoundingSphere transSphera =

XNAUtI Is.TransformBoundingSphere(origSphere3, transalp);

foreach (ModelMesh meshl in kyvara.Meshes)

{

BoundingSphere origShere5 = meshl.BoundingSphere;

Matrix translO = Matrix.CreateScale(0.03f, 0.03f, 0.03f) *
Matrix.CreateRotationY(avatarYaw) *
Matrix.CreateTranslation(avatarPosition);

BoundingSphere transSpherelO0 =

XNAUti Is.TransformBoundingSphere(origShere5, transl0);

if (transSpherelO0.Contains(transSphera) != ContainmentType.Disjoint)

{

sygrouomai = true;
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e QuadRenderer.cs

#region Using Statements

using System;

using System.Collections.Generic;

using Microsoft.Xna.Framework;

using Microsoft.Xna.Framework.Graphics;
#endregion

namespace DeferredRenderer

{

public partial class QuadRenderComponent :
Microsoft.Xna.Framework.DrawableGameComponent

{

#region Private Members

VertexDeclaration vertexDecl = null;
VertexPositionTexture[] verts = null;
short[] ib = null;

#endregion

#region Constructor
public QuadRenderComponent(Game game)
. base(game)

// TODO: Construct any child components here
}

#endregion

#region LoadGraphicsContent

protected override void LoadContent()

{

IGraphicsDeviceService graphicsService =
(IGraphicsDeviceService)base.Game.Services.GetService(
typeof(IGraphicsDeviceService));

vertexDecl = new VertexDeclaration(
graphicsService.GraphicsDevice,
VertexPositionTexture.VertexElements);

verts = new VertexPositionTexture[]
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new VertexPositionTexture(
new Vector3(0,0,0),

new Vector2(1,1)),

new VertexPositionTexture(
new Vector3(0,0,0),

new Vector2(0,1)),

new VertexPositionTexture(
new Vector3(0,0,0),

new Vector2(0,0)),

new VertexPositionTexture(
new Vector3(0,0,0),

new Vector2(1,0))

}:

ib = new short[] { O, 1, 2, 2, 3, 0 };
}

#endregion

#region void Render(Vector2 vl1, Vector2 v2)

public void Render(Vector2 v1, Vector2 v2)

{

IGraphicsDeviceService graphicsService = (IGraphicsDeviceService)
base.Game.Services.GetService(typeof(IGraphicsDeviceService));

GraphicsDevice device = graphicsService.GraphicsDevice;
device.VertexDeclaration = vertexDecl;

verts[0].-Position.X = v2_X;
verts[0].Position.Y = v1.Y;
verts[1l].Position.X = v1.X;
verts[1].Position.Y = v1.Y;
verts[2].Position.X = v1_X;
verts[2].Position.Y = v2.Y;
verts[3].Position.X = v2_X;
verts[3].Position.Y = v2.Y;

device.DrawUser IndexedPrimitives<VertexPositionTexture>
(PrimitiveType.TriangleList, verts, 0, 4, ib, 0, 2);

3

#endregion

}

3
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e DeferredRenderer.cs

using System;

using System.Collections.Generic;

using Microsoft.Xna.Framework;

using Microsoft.Xna.Framework.Audio;

using Microsoft.Xna.Framework.GamerServices;
using Microsoft.Xna.Framework.Graphics;
using Microsoft.Xna.Framework. Input;

using Microsoft.Xna.Framework.Storage;

using Microsoft.Xna.Framework.Content;

namespace DeferredRenderer

public class DeferredRenderer :
Microsoft.Xna.Framework.DrawableGameComponent

{

private QuadRenderComponent quadRenderer;

Scene scene;

private RenderTarget2D colorRT; //this Render Target will hold
color and Specular Intensity

private RenderTarget2D normalRT; //this Render Target will hold
normals and Specular Power

private RenderTarget2D depthRT; //finally, this one will hold the
depth

Effect clearBufferEffect;

private SpriteBatch spriteBatch;

private Vector2 halfPixel;

private Effect directionallLightEffect;

private RenderTarget2D 1ightRT;

private Effect finalCombineEffect;

private Effect pointLightEffect;

private Model sphereModel;

Texture2D lightmap;

public DeferredRenderer(Game game)
: base(game)

scene = new Scene(game);

}
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public override void Initialize()

{

base.Initialize();

quadRenderer = new QuadRenderComponent(Game);
Game .Components.Add(quadRenderer) ;

}

protected override void LoadContent()

{

halfPixel.X = 0.5F /
(float)GraphicsDevice.PresentationParameters.BackBufferWidth;
halfPixel.Y = 0.5F /
(float)GraphicsDevice.PresentationParameters._.BackBufferHeight;

//get the sizes of the backbuffer, in order to have matching render
targets

int backBufferWidth =
GraphicsDevice.PresentationParameters.BackBufferWidth;

int backBufferHeight =
GraphicsDevice.PresentationParameters.BackBufferHeight;

colorRT = new RenderTarget2D(GraphicsDevice, backBufferWidth,
backBufferHeight, 1, SurfaceFormat.Color);

normalRT = new RenderTarget2D(GraphicsDevice, backBufferWidth,
backBufferHeight, 1, SurfaceFormat.Color);

depthRT = new RenderTarget2D(GraphicsDevice, backBufferWidth,
backBufferHeight, 1, SurfaceFormat.Single);

1ightRT = new RenderTarget2D(GraphicsDevice, backBufferWidth,
backBufferHeight, 1, SurfaceFormat.Color);

scene. InitializeScene();

clearBufferEffect = Game.Content.Load<Effect>("ClearGBuffer'™);
directionalLightEffect =
Game.Content.Load<Effect>("DirectionalLight'™);
FfinalCombineEffect = Game.Content.Load<Effect>("'CombineFinal™);
pointLightEffect = Game.Content.Load<Effect>("PointLight');
sphereModel = Game.Content.Load<Model>("mesh\\sphere™);

spriteBatch = new SpriteBatch(Game.GraphicsDevice);
base.LoadContent();
}

public override void Draw(GameTime gameTime)

{
SetGBuffer();
ClearGBuffer();

scene.DrawScene(gameTime);
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ResolveGBuffer();
DrawLights(gameTime);
//lightmap.Save("Ightmap.jpg™, ImageFileFormat.Jpg);

base.Draw(gameTime);

public override void Update(GameTime gameTime)

{

scene.UpdateScene(gameTime);

base.Update(gameTime);
}

private void SetGBuffer()

{

GraphicsDevice.SetRenderTarget(0, colorRT);

GraphicsDevice.SetRenderTarget(l, normalRT);
GraphicsDevice.SetRenderTarget(2, depthRT);

}

private void ResolveGBuffer()

{

//set all rendertargets to null. In XNA 2.0, switching a rendertarget
causes the resolving of the previous rendertarget.

// In XNA 1.0, we needed to call
GraphicsDevice.ResolveRenderTarget(i);
GraphicsDevice.SetRenderTarget(0, null);
GraphicsDevice.SetRenderTarget(l, null);
GraphicsDevice.SetRenderTarget(2, null);

}

private void ClearGBuffer()

{

GraphicsDevice.Clear(Color.Black);
clearBufferkEffect.Begin();
clearBufferEffect.Techniques[0].Passes[0]-Begin();
quadRenderer.Render(Vector2.0ne * -1, Vector2.0ne);
clearBufferEffect.Techniques[0].-Passes[0]-End();
clearBufferEffect.End();

}
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private void DrawDirectionalLight(Vector3 lightDirection, Color
color)

{

//set all parameters
directionalLightEffect.Parameters[''colorMap']-SetValue(colorRT.GetTex
ture());
directionalLightEffect.Parameters[''normalMap’™].SetValue(normalRT.GetT
exture());
directionalLightEffect.Parameters[''depthMap'].SetValue(depthRT.GetTex
ture());
directionalLightEffect.Parameters[”lightDirection™].SetValue(lightDir
ection);
directionalLightEffect.Parameters["Color'].SetValue(color.ToVector3()
)
directionalLightEffect.Parameters[''cameraPosition'].SetValue(scene.Ca
mPosition);
directionalLightEffect.Parameters["InvertViewProjection'].SetValue(Ma
trix.Invert(scene.View * scene.Projection));
directionalLightEffect.Parameters["halfPixel'].SetValue(halfPixel);

directionalLightEffect.Begin();
directionalLightEffect.Techniques[0]-Passes[0]-Begin();
//draw a full-screen quad

quadRenderer .Render(Vector2.0ne * -1, Vector2.0ne);
directionalLightEffect.Techniques[0].Passes[0]-End();
directionalLightEffect.End();

}

private void DrawLights(GameTime gameTime)

{

GraphicsDevice.SetRenderTarget(0, lightRT);

//clear all components to O
GraphicsDevice.Clear(Color._TransparentBlack);
GraphicsDevice.RenderState.AlphaBlendEnable = true;

//use additive blending, and make sure the blending factors are as we
need them

GraphicsDevice.RenderState .AlphaBlendOperation = BlendFunction.Add;
GraphicsDevice.RenderState.SourceBlend = Blend.One;
GraphicsDevice.RenderState.DestinationBlend = Blend.One;

//use the same operation on the alpha channel
GraphicsDevice.RenderState.SeparateAlphaBlendEnabled = false;
GraphicsDevice.RenderState.DepthBufferEnable = false;

float angle = (float)gameTime.TotalGameTime.TotalSeconds;

DrawDirectionalLight(new Vector3(0, 100, 100), Color.Honeydew);
DrawDirectionalLight(new Vector3(0, -100, -100), Color.Honeydew);

DrawDirectionalLight(new Vector3(100, 50, 0), Color.Honeydew);
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DrawDirectionalLight(new Vector3(-100, 50, 0), Color.Honeydew);

DrawPointLight(new Vector3(70, 40, 100), Color.Honeydew, 100, 1.5F);

GraphicsDevice.RenderState.AlphaBlendEnable = false;
GraphicsDevice.SetRenderTarget(0, null);

lightmap = lightRT.GetTexture();

//set the effect parameters
finalCombineEffect.Parameters['colorMap™].SetValue(colorRT.GetTexture
0);

FfinalCombineEffect.Parameters["lightMap'].SetValue(lightmap);
finalCombineEffect.Parameters["halfPixel].SetvValue(halfPixel);

FfinalCombineEffect.Begin();
FfinalCombineEffect.Techniques[0].Passes[0].Begin();

//render a full-screen quad
quadRenderer .Render(Vector2.0ne * -1, Vector2.0ne);

finalCombineEffect.Techniques[0].Passes[0].End();
finalCombineEffect.End();

}

private void DrawPointLight(Vector3 lightPosition, Color color, float
lightRadius, float lightlntensity)

{
// GraphicsDevice.RenderState.CulIMode = CulIMode.None;

//set the G-Buffer parameters
pointLightEffect._Parameters[''colorMap'].SetValue(colorRT._GetTexture()
);
pointLightEffect._Parameters[' ' normalMap™].SetValue(normalRT.GetTexture

0):
pointLightEffect.Parameters[''depthMap'].SetValue(depthRT.GetTexture()

)

//compute the light world matrix

//scale according to light radius, and translate it to light position
Matrix sphereWorldMatrix = Matrix.CreateScale(lightRadius) *
Matrix.CreateTranslation(lightPosition);
pointLightEffect._Parameters["World"].SetValue(sphereWorldMatrix);
pointLightEffect.Parameters['"View].SetValue(scene._View);
pointLightEffect.Parameters["Projection'].SetValue(scene.Projection);
//1light position
pointLightEffect.Parameters["lightPosition'].SetvValue(lightPosition);

//set the color, radius and Intensity
pointLightEffect.Parameters[''Color'].SetvValue(color.ToVector3());
pointLightEffect.Parameters["lightRadius'].SetValue(lightRadius);
pointLightEffect.Parameters["lightintensity'].SetValue(lightlintensity

);

//parameters for specular computations
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pointLightEffect.Parameters|[''cameraPosition’].SetValue(scene.CamPosit
ion);
pointLightEffect._Parameters["InvertViewProjection"].SetValue(Matrix.I
nvert(scene.View * scene.Projection));

//size of a halfpixel, for texture coordinates alignment
pointLightEffect.Parameters|["halfPixel"].SetValue(halfPixel);

GraphicsDevice.RenderState.CullMode = CullMode.CullClockwiseFace;

pointLightEffect.Begin();
pointLightEffect.Techniques[0].Passes[0].Begin();

foreach (ModelMesh mesh in sphereModel .Meshes)

{

foreach (ModelMeshPart meshPart in mesh._MeshParts)

{

GraphicsDevice.VertexDeclaration = meshPart.VertexDeclaration;
GraphicsDevice.Vertices[0]-SetSource(mesh._VertexBuffer,
meshPart.StreamOffset, meshPart.VertexStride);

GraphicsDevice. Indices = mesh. IndexBuffer;
GraphicsDevice.DrawlndexedPrimitives(PrimitiveType.TriangleList,
meshPart.BaseVertex, 0, meshPart_.NumVertices, meshPart.Startlindex,
meshPart._PrimitiveCount);

}
}

pointLightEffect._Techniques|[0]-.Passes[0]-End(Q);
pointLightEffect._End();

GraphicsDevice.RenderState.Cul IMode =
Cul IMode.CullCounterClockwiseFace;
GraphicsDevice.RenderState._DepthBufferWriteEnable = true;

}
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- Source code 2" oknvic :

e Program.cs

using System;

namespace PrwthProspa8eiaKilo

{

static class Program

{

/// <summary>

/// The main entry point for the application.
/// </summary>

static void Main(string[] args)

{

using (Kilo game = new Kilo(Q))

game.Run(Q);
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e Kilo.cs

using System;

using System.Collections.Generic;
using System.Ling;

using Microsoft.Xna.Framework;

using Microsoft.Xna.Framework.Audio;
using Microsoft.Xna.Framework.Content;
using Microsoft.Xna.Framework.Graphics;
using Microsoft.Xna.Framework. Input;
using Microsoft.Xna.Framework._.Media;
using Microsoft.Xna.Framework.Net;
using Microsoft.Xna.Framework.Storage;

using KiloWatt.Base.Graphics;
using KiloWatt_.Base.Animation;

namespace PrwthProspa8eiaKilo

{

/// <summary>

/// This is the main type for your game

/// </summary>

public class Kilo : Microsoft.Xna.Framework.Game

{

GraphicsDeviceManager graphics;
SpriteBatch spriteBatch;

public static Kilo Global;

Matrix worldl, viewlnv;
DrawDetails drawDetails_ = new DrawDetails();

Matrix[] transforms;

KeyboardState prevKeyboard_;
KeyboardState curKeyboard_;

#region Metavlhtes Cameras
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Matrix view, projection;

Vector3 camposition;
Vector3 camOriginalTarget;
Vector3 camOriginalUpvector;

Matrix cameraRotation;

float leftrightRot;
float updownRot;

MouseState originalMouseState;

float avatarYaw;
Vector3 avatarPosition;

#endregion

Model mlkia;
Matrix world2;
Matrix[] transalp;

int animfrom;
float transduration;

public Kilo(Q)

{
Global = this;
graphics = new GraphicsDeviceManager(this);

graphics.PreferredBackBufferWidth = 1024;
graphics.PreferredBackBufferHeight = 576;

graphics_MinimumPixelShaderProfile = ShaderProfile.PS_2 0;
graphics.MinimumVertexShaderProfile = ShaderProfile.VS 2 0;
graphics.SynchronizeWithVerticalRetrace = true;
Content.RootDirectory = StorageContainer.TitleLocation + "/Content";

}

/// <summary>

/// Allows the game to perform any initialization it needs to before
starting to run.

/// This is where it can query for any required services and load any
non-graphic

/// related content. Calling base.Initialize will enumerate through
any components

/// and initialize them as well.

/// </summary>

protected override void Initialize()

{
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#region Ry8miseis Cameras

float viewAngle = MathHelper_.PiOver4;

float aspectratio = (float)GraphicsDevice.Viewport_Width /
(float)GraphicsDevice.Viewport.Height;

float nearPlane = 1.0F;

float farPlane = 1000.0F;

projection = Matrix.CreatePerspectiveFieldOfView(viewAngle,
aspectratio, nearPlane, farPlane);

leftrightRot = 0.0f;
updownRot = 0.0F;

UpdateViewMatrix();

Mouse.SetPosition(Window.ClientBounds.Width 7/ 2,
Window.ClientBounds.Height /7 2);

originalMouseState = Mouse.GetState();

#endregion

base. Initialize();
blender_.TransitionAnimations(GetBlended(-1), GetBlended(0), 1.0F);

}

/// <summary>

/// LoadContent will be called once per game and is the place to load
/// all of your content.

/// </summary>

protected override void LoadContent()

{

// Create a new SpriteBatch, which can be used to draw textures.
spriteBatch = new SpriteBatch(GraphicsDevice);

SetPath('"");
LoadModel (System. 10.Path.Combine(CurPath, "sperun.xnb'™));

mlkia = Content.Load<Model>("mlkia//kouta'™);
transalp = new Matrix[mlkia.Bones.Count];
mlkia.CopyAbsoluteBoneTransformsTo(transalp);

}

/// <summary>

/// UnloadContent will be called once per game and is the place to
unload

/// all content.

/// </summary>

protected override void UnloadContent()

// TODO: Unload any non ContentManager content here

}

/// <summary>
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/// Allows the game to run logic such as updating the world,

/// checking for collisions, gathering input, and playing audio.
/// </summary>

/// <param name="‘gameTime''>Provides a snapshot of timing
values.</param>

/77

public bool KeyReleased(Keys k)

{

return !prevKeyboard_. I1sKkeyUp(k) && curKeyboard_. IskeyUp(k);

}

public bool KeyPressed(Keys k)

{
return !'prevKeyboard_ . l1sKeyDown(k) && curKeyboard_ . l1sKeyDown(k);

}

IBlendedAnimation GetBlended(int ix)

unchecked

{

return (ix < 0) ? null : (ix >= blended_.Length) ? null :
blended_[ix];

b

b

protected override void Update(GameTime gameTime)

// Allows the game to exit

iT (GamePad.GetState(Playerlindex.One) .Buttons.Back ==
ButtonState.Pressed)

this.Exit();

float dt = (float)gameTime.ElapsedGameTime.TotalSeconds;

if (dt > 0.1F) dt = 0.1F;

prevKeyboard_ = curKeyboard_;
curKeyboard_ = Keyboard.GetState(Playerlindex.0One);

#region Update Cameras

Userlnput();

#endregion
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it (blender_ '= null)
blender_.Advance(dt);

base.Update(gameTime);
3

private void CalculateWorld()

{

worldl = Matrix.CreateRotationY(avatarYaw) *
Matrix.CreateTranslation(avatarPosition);
loadedModel __Model .Root.Transform = worldl;

}

/// <summary>

/// This is called when the game should draw itself.

/// </summary>

/// <param name="‘gameTime''>Provides a snapshot of timing
values.</param>

protected override void Draw(GameTime gameTime)

{

graphics.GraphicsDevice.Clear(Color.CornflowerBlue);

viewlnv = Matrix. Invert(view);

// if | have a model, set up the scene drawing parameters and draw
the model

it (loadedModel_ '= null)

{

// the drawdetails set-up can be re-used for all items in the scene
DrawDetails dd = drawDetails_;

dd.dev = GraphicsDevice;

dd.fogColor = new Vector4(0.5f, 0.5F, 0.5F, 1);

dd.fogDistance = 100000;

dd.lightAmbient new Vector4(0.2f, 0.2Ff, 0.2f, 1.0fF);
dd.lightDiffuse new Vector4(0.3Ff, 0.3Ff, 0.3f, 0);

//dd._lightDir

Vector3.Normalize(new Vector3(100, 300, 200));

//7dd_lightDir
//dd_lightDir

new Vector4(0.0f, 300.0Ff, -400.0f, 1.0F);
new Vector3(0.0f, 300.0F, -400.0F);
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dd.viewlnv = viewlnv;
dd.viewProj = view * projection;
dd.world = Matrix.ldentity;

loadedModel _.Transform = worldl;

// draw the loaded model (the only model 1 have)
loadedModel _.SceneDraw(dd);
loadedModel _.SceneDrawTransparent(dd);

}

else

{
System.Diagnostics.Debugger.Break(Q);

}

// when everything else is drawn, Z sort and draw the transparent
parts

world2 = Matrix.CreateRotationY(MathHelper.ToRadians(45.0F)) *
Matrix.CreateTranslation(20.0f, 0.0f, -100.0F);

foreach (ModelMesh mesh2 in mlkia.Meshes)

{

foreach (BasicEffect bff in mesh2_Effects)
{

bff.World = transalp[mesh2.ParentBone. Index] * world2;
bff.View = view;

bff_Projection = projection;
bff_EnableDefaultLighting();

}
mesh2_.Draw();

base.Draw(gameTime);

}

#region Boh8htikes Me8odoi Cameras
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private void Userlnput(Q)

{

// Set rates in world units per 1/60th second (the default fixed-step

interval).
float characterrotationSpeed = 1f / 60f;
float characterforwardSpeed = 8f / 60fF;

float rotationSpeed = 0.001F;
MouseState currentMouseState = Mouse.GetState();

if (currentMouseState !'= originalMouseState)

{

float xDifference
float yDifference

currentMouseState.X - originalMouseState.X;
currentMouseState.Y - originalMouseState.Y;

leftrightRot -= rotationSpeed * xDifference;
updownRot -= rotationSpeed * yDifference;

Mouse.SetPosition(Window.ClientBounds.Width 7/ 2,
Window.ClientBounds.Height / 2);

}

KeyboardState keyState = Keyboard.GetState();

if (keyState. IsKeyDown(Keys.D))

{

// Rotate right.

avatarYaw -= characterrotationSpeed;
}

iT (keyState.lskKeyDown(Keys.A))

{
// Rotate left.

avatarYaw += characterrotationSpeed;

136



iT (KeyPressed(Keys.W)){
curAnimationlnstance_ = 1;

animfrom = curAnimationlnstance_ - 1;
transduration = 1.0F;

if (curAnimationlnstance_ > 0)

{

instances_[curAnimationlnstance_].Time =
instances_[curAnimationinstance_ - 1].Time;
b

blender_.TransitionAnimations(GetBlended(animfrom),
GetBlended(curAnimationlnstance_), transduration);

iT (keyState. IskeyDown(Keys.W))
{

Matrix forwardMovement = Matrix.CreateRotationY(avatarYaw);
Vector3 v = new Vector3(0, 0, characterforwardSpeed - 1 /7 2);
v = Vector3.Transform(v, forwardMovement);

avatarPosition.Z += v.Z;

avatarPosition.X += v._X;

iT (KeyPressed(Keys.LeftShift))

{
curAnimationlnstance = 2;
animfrom = curAnimationlnstance_ - 1;

transduration = 1.0f;

if (curAnimationlnstance_ > 0)

{

instances_[curAnimationlnstance ].Time =
instances_[curAnimationinstance_ - 1].Time;
}

blender_.TransitionAnimations(GetBlended(animfrom),
GetBlended(curAnimationlnstance_ ), transduration);
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it (keyState.IskeyDown(Keys.LeftShift)){

Matrix FforwardMovement2 = Matrix.CreateRotationY(avatarYaw);
Vector3 v2 = new Vector3(0, 0, 1.01F * characterforwardSpeed - 1 /
2);

v2 = Vector3.Transform(v2, forwardMovement2?);

avatarPosition.Z += v2.7Z;

avatarPosition.X += v2.X;

if (KeyReleased(Keys.LeftShift))
{

curAnimationlnstance_ = 1;
animfrom = curAnimationlnstance + 1;
transduration = 1.0F;

if (curAnimationlnstance_ > 0)

{

instances_[curAnimationlnstance ].Time =
instances_[curAnimationinstance_ - 1].Time;
}

blender_.TransitionAnimations(GetBlended(animfrom),
GetBlended(curAnimationlnstance_), transduration);

}

if (KeyReleased(Keys.W)) {

curAnimationlnstance_ = 0O;
animfrom = curAnimationlnstance_ + 1;
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transduration = 1.0F;

if (curAnimationlnstance_ > 0)

{

instances_[curAnimationlnstance ].Time =
instances_[curAnimationinstance_ - 1].Time;
}

blender_.TransitionAnimations(GetBlended(animfrom),
GetBlended(curAnimationlnstance ), transduration);

}

it (KeyPressed(Keys.S))

curAnimationlnstance_ = 1;
animfrom = curAnimationlnstance_ - 1;

transduration = 1.0Ff;

if (curAnimationlnstance_ > 0)

{

instances_[curAnimationlnstance ].Time =
instances_[curAnimationinstance_ - 1].Time;

}

instances_[curAnimationinstance_].Speed = -1.0F;

blender_.TransitionAnimations(GetBlended(animfrom),
GetBlended(curAnimationlnstance_), transduration);

it (keyState. IskeyDown(Keys.S))
{

Matrix forwardMovement = Matrix.CreateRotationY(avatarYaw);
Vector3 v = new Vector3(0, 0, characterforwardSpeed);

v = Vector3.Transform(v, -forwardMovement);
avatarPosition.Z += v.Z;
avatarPosition.X += v.X;

}
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it (KeyReleased(Keys.S))
{

curAnimationlnstance_ = 0;
animfrom = curAnimationlnstance_ + 1;
transduration = 1.0F;

if (curAnimationlnstance_ > 0)

{

instances_[curAnimationlnstance_].Time =
instances_[curAnimationlnstance_ - 1].Time;
b

blender_.TransitionAnimations(GetBlended(animfrom),
GetBlended(curAnimationlnstance_), transduration);

}

CalculateWorld(Q);
UpdateViewMatrix(Q);

private void UpdateViewMatrix()
{

cameraRotation = Matrix.CreateRotationX(updownRot) *
Matrix.CreateRotationY(leftrightRot);

camOriginalTarget = new Vector3(0, 0, -1);
camOriginalUpvector = new Vector3(0, 1, 0);

camposition = new Vector3(0, 5, 10);
Vector3 cameraRotatedPosition = Vector3.Transform(camposition,

cameraRotation);
Vector3 cameraFinalPosition = cameraRotatedPosition + avatarPosition;

Vector3 cameraRotatedTarget
cameraRotation);

Vector3 cameraFinalTarget = cameraFinalPosition +
cameraRotatedTarget;

Vector3.Transform(camOriginalTarget,
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Vector3 cameraRotatedUpVector =
Vector3.Transform(camOriginalUpvector, cameraRotation);

view = Matrix.CreateLookAt(cameraFinalPosition, cameraFinalTarget,
cameraRotatedUpVector);

#endregion

//BOH8HTIKES ME80ODOI KAl METAVLHTES TOUS//

ModelDraw loadedModel ; // loaded geometry
AnimationBlender blender_; // object that blends between
playing animations

int curAnimationlinstance_; // which animation is playing?
(-1 for none)

Animationlnstance[] instances_; // the animation data, as loaded
IBlendedAnimation[] blended_; // state about the different
animations (that can change)

AnimationSet animations_; // the animations | have to

choose from

internal class CaselnsensitiveComparer : System.Collections. IComparer

{
public int Compare(object x, object y)

{
return String.Compare((string)x, (string)y, true);

+
}

void SetPath(string path)

141



{
curPath_ = path;

entries_.Clear();

string[] dirs =
System.10.Directory.GetDirectories(System.10.Path.Combine(Content.Roo
tDirectory, path));

string[] files =
System.10.Directory.GetFiles(System.10.Path.Combine(Content._RootDirec
tory, path));

System.Collections. IComparer cic = new CaselnsensitiveComparer();
Array.Sort(dirs, cic);

Array.Sort(files, cic);

foreach (string dir in dirs)

if (dir[0] = "_" && dir.IndexOF("%") < 0)

entries_.Add(new FileEntry(dir, true));

foreach (string file in files)

it (File[0] '= "." && file.IndexOF("%") < 0)

if (IslnstanceOf<Model>(File))

entries_.Add(new FileEntry(file, false));

curEntry_ = O;

}

void LoadModel(string path)

{

try

{

// the file name that comes from the browser contains .xnb
it (path.EndsWith(".xnb™))

path = path.Substring(0, path.Length - 4);

// load the model from disk, and prepare it for animation
loadedModel _ = new ModelDraw(Content.Load<Model>(path),
System. 10.Path.GetFileName(path));

// create a blender that can compose the animations for transition
blender_ = new AnimationBlender(loadedModel _.Model,

loadedModel __Name);

loadedModel _.Animationlnstance = blender_;

// remember things about this model
animations_ = null;

transforms = new Matrix[loadedModel _.Model .Bones.Count];
loadedModel _.Model .CopyAbsoluteBoneTransformsTo(transforms);

// figure out what the animations are, if any.
LoadAnimations();

catch (System.Exception X)

{

// couldn®t load model

Message = Xx.Message;
System.Diagnostics.Debug.WriteLine(Message);
}

}
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internal struct FileEntry

public FileEntry(string name, bool isDir)

{

int 1 = name.LastIndexOf(System.10.Path.DirectorySeparatorChar);
if (i <=0)

Name = name;

else

Name = name.Substring(i + 1);
IsDir = isDir;

}

public string Name;

public bool IsDir;

}

public static bool IslnstanceOf<T>(string name) where T : class

{

ContentManager mgr = new ContentManager(Kilo.Global .Services);
try
{

int ind = name.LastlndexOf(System.10_Path.DirectorySeparatorChar);

mgr.RootDirectory = name.Substring(0, ind);

String toLoad = name.Substring(ind + 1, name.Length - (ind + 5));
object o = mgr.Load<object>(toLoad);

Console. WriteLine("{0} is a {1}, name, o.GetType().Name);

if (typeof(T).IsAssignableFrom(o.GetType()))

return true;

}
catch (System.Exception X)

{

Console WriteLine("'{0} threw {1}, name, Xx.Message);

}
finally

mgr .Dispose();

return false;

}

void LoadAnimations()

{

// clear current state
curAnimationlnstance_ = O;
instances_ = null;
blended = null;

animfrom = curAnimationlnstance_ - 1;
transduration = 1.0F;

// get the list of animations from our dictionary
Dictionary<string, object> tag = loadedModel _Model.Tag as
Dictionary<string, object>;

object aobj = null;
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if (tag '= null)
tag.TryGetValue(""AnimationSet"”, out aobj);
animations_ = aobj as AnimationSet;

// set up animations

if (animations_ != null)

{

instances_ = new Animationlnstance[animations_.NumAnimations];

// 1711 need a BlendedAnimation per animation, so that I can let the
// Dblender object transition between them.

blended_ = new IBlendedAnimation[instances_.Length];

int ix = 0;

foreach (Animation a in animations_.Animations)

{

instances [ix] = new Animationlinstance(a);

blended_[ix] =
AnimationBlender.CreateBlendedAnimation(instances_[ix]);

++iX;
}

}

}

string curPath_ = ;
public string CurPath { get { return curPath_; } set { curPath_
value; } }

List<FileEntry> entries_ = new List<FileEntry>(Q);

int curEntry_;

public int CurkEntry { get { return curEntry ; } set { curEntry_
value; } }

public string CurEntryName { get { return entries_[curEntry_].Name; }
}

// the message displayed at the bottom

string message = "Ante kai tou xronou";

public string Message { get { return message ; } set { message =
value; } }
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