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KEDAAAIO 1.

[MpdAoyog

H egpyaoia autr] otoxeugl oTnv dnuioupyia €vag TpIodIACTATOU KOOUOU
aAAnAetTidpaong pe 1010TNTEG QUOIKNG (BapuTnTa, OUYKPOUOEIG, TPIRA KTA)
ypauuévo o€ Java. Na va avatrtuxBei pia T€Tolou €idoug epappoyr €KTOG aTTd
TOoV compiler TnG java Tav amapaitntn Kai n xprion yiag 3D punxavig, 1o JME.

MNa tnv e@apuoyrn Pag xpnoigotroinoape Tng ekddoelg Javal.5 kai
NetBeans 5.0 Emriong k@vape ektevr] xprion Kar aGAAwv BIBAIOONKWY OTTwG N
LWGJL, n ODE kai n odejava oTI¢ oT0ieg Ba ava@epBoUpe TTI0 AVOAUTIKA

OTNV OUVEXEIQ.



Eicaywyn

To JME (jMonkey Engine) eivar pia open source pnxavr) uynAng
amodoong ypagikwyv. ‘Eva peydAho pépog tng €utrveuong yia 10 JME
TpoépxeTal atmo 1o BiBAio 3D Game Engine Design tou David Eberly. To JME
QTIAXTNKE  yIO VO KOAUWeEl TNV EAAEIYNn uiag TTARPNG UNXOVAG  YPAQIKNG
avaTTapdoTaong ypauuévn o€ java.

XpNOIUOTTOIWVTAG éva OTPWHA aQaipeonG, ETTITPETTEI O€ OTTOIODATTOTE
ovoTtnua amodoong (rendering system) va ouvdebei. Autiv Tnv TTeEPiodo,
utrooTnpietar n LWJGL pe mrpoottTikr)y  yia Tnv utrootipiEn tng JOGL oT1o
EYYUG JEANAOV.

To JME dnpioupynBnke atrd Tov Mark Powell 1o 2003 evw epeuvouoe
10 rendering Tou OpenGL. Otav avakdAuwe 10 LWJIGL atmmogdoioe 11 n java
(TTou Atav n yAwooa tng €mAoyng Tou) Ba Atav TéA€la yia Ta OIKA Tou
epyaAcia ypa@ikng trapdoTtachg. Autd Ta gpyaleia ouvtopa egelixbnkav oe
Mia TTpwTdyovn unxavr). Metd Tnv avayvwon Ttou BiBAiou Tou David Eberly,
3D Game Engine Design TTpaydoTOTIOiNCE MIO APXITEKTOVIKA YPAPIKWY
TTapaoTdoewyv okNvAg. ToTe Tav, TTou Kal 10 JME £yive uEPOG Tou AoyIOUIKOU
NG Sun Java.net

2UVTONa TTPoOoTEONKAV TTOAAOI OTnV TTPOCTIABEIa yIa TNV EvioxXuon Twv
duvatoTATwy Tou JME. ATO 1OTE Teivel va KAAUWel TTOAAG TTponypéva  Kai
ouyxpova XOPAKTNEIOTIKA yvwEiouata YPaQ@IKAG TTapdoTaong Kal  €XEl
eCeNixOei TTAéov o€ piIa oTaBepn] TTAATPOPUA VIO TRV AVATITUEN TTAIXVIOIWV.

O Joshua Slack mrpooT1éBnke oto duvapikd Tou JME o1o 1€Aog Tou 2003

Kal £yIve Baoikd HEAOG Kal €va avaTTOOTTIA0TO KOUUATI TNG opdadag Tou JME.

Game Engine (Mnxavr) MNaixvidiwv)

Ti gival Opwg pia unxav traixvidiwy; Mia ynxavr Traixvidiwy gival o
TUprivag e€vog TUAMOTOG AoyiopikoUu ammé éva video game 13 Mg
OTTOI0NOdNATTOTE AAANG €QPAPPOYAS  AAANAETTIOpAoNG  TTPAYUATIKOU XPOVOU.

Mapéxel TexvoAoyieg o1 OTToIEG aTTAOTTOIOUV TNV dNIoupyia Kal avaTrTugn evog



TTAIXVIBIOU KAl CUXVA ETTITPETTEI OTIG EQAPUOYEG MOG, VA £XOUV TNV duvaToTnTa
VO TPEXOUV O€ DIAPOPETIKEG TTAATQOPUES, OTTWG OI KOVOOAEG TTaIXVIDIWV 1) TA
AEITOUPYIKA CUOTAPATA TwV NAEKTPOVIKWYV uttoAoyioTwyv Windows, Linux, Mac.
O1 KUpIEG AgITOUPYIEG TTOU TTAPEXOVTAl XAPOKTNEIOTIKA OTTO MIa  PNnXavi
TTaIXVIBIWY, €ival pia pnxav) amodoong  (renderer) yia dU0 1 TPIWV
OIa0TACEWY YPOQPIKA avaTTapdoTacn, MIO PNXavh QUOIKAG A avixveuong
ouykpouong, MNXog, TeXvVNT vonuoouvn, Olaxeipion MvAuUNG, scripting,
animation, networking, streaming, kai pgia oknvr YPo@IKNRg avammapdoTaon.

H Bdon yia k&Be unxavry 3D Bacifetal 0TV PETATPOTI TWV TPIWV
dlaocTdoewyv o€ duo. H 086vn Tou uttoAOYIOTH MPOg gival dUo BIAOTACEWY,
TTAdTOUG Kal Uwoug. Me tnv Bondeia TTOAAWY PaBNUATIKWY CUVOPTHOEWY Ol
onuioupyoi Twv 3D pnxavwyv Kata@epav va KAVOUV QUTAV TNV PETATPOTTA
eQIKTA. O1 uNXavég auTég e0TIACOUV EKTOG OTTO TO va pag OgiXvouv TTOAUywva
Kal oTnv TaxuTnTa.

MNa va avtioTaBuIoTouV o1 XINAOES HaBNPATIKEG TTPAEEIC TTOU TTPETTEI VA
yivovTal, av UTToAoyIOTEI OTI KATI dev Ba gival opaTd aTTO KATTOIO OUYKEKPIPMEVO
onueio, o1 unxavég TapaBAETTOUV AUTOUG TOUG UTTOAOYIoPOoUG. H diadikaoia
auTh £xel TTapel d1IAPOoPES ovopaaieg, Yia atrd auTég gival n "backface culling”.
Mia @OépuouAa n oTToia gival eupéwg dIadEDONEVN OTIG TTEPICOOTEPES UNXAVEG,
€ival va XpnOIYOTIOIEITAl ATTO TOUG dNUIOUPYOUG TWV PNXavwy €va QTTEIPO
ETTITTEDO YIA va OPICEl TNV OPATOTNTA AVTIKEINEVWYV. AV N QOPUOUAQ ETTIOTPEWYEI
TNV TIWAR -1 T16TE N UTTPOOTIV) TTAEUPA TWwV QAVTIKEIUEVWY OV  QAiVETAI.
BAétroupe Aoimov 6T akOua kal Otav TTapaAETTOVTAl QVTIKEIYEVA TTAAI Ol
MNXQVES XPNOIKMOTTOIOUV TO MOBNUATIKA.

H @uoikn eival emmiong CwTIKAG onuaciag ota traixvidia. O pnxavég
TTAIXVIBIWY JAG ETTITPETTOUV va AAANAETTIOpoUE CwvTavd JE TOV KOOUO WG
MEOW TWV PNXAVWYV QUOIKNAG Toug. 'ETol dev uTTOpoUUE yia TTAPAdEIyUa va
TEPACOUPE MECO aTTO TOUG TOIXOUG N av TTECOUPE ammd éva Uywua Ba
OUVEXIOOUME va TTEQPTOUME €WG OTOU PTACOUME OTO £da@Pog. H TTTwon auth
avaloya HE TO UWOG €xel Kal KATToleg OUVETTEIEG. OAOI auTOi OI OBNuATIKoi
UTTOAOYIOMOI YivovTal € TTPAYUATIKO XpOvo aTTd TO game engine.

Ta game engines TTOPEXOUV EKTOGC QATTO TA ETTAVAXPNOILOTTOINCIKA

TUAPATA AOYIOMIKOU Kal £va OUVOAO aTTO OTITIKA £pyaAcgia avamrtugng. Autd Ta



epyYaAcia TTapEXOVTAl YEVIKA Ot éva eVOWMPATWHEVO TTEPIBAANOV avaTtTTugng,
EMTPETTOVTAG £T01 TNV ATTAOUCTEUNEVN KOI YPRYOPN AVATITUEN TWV TTAIXVIDIWV.

Karmroleg  pnxavég  traixviolwy  tmapéxouv  povo  duvarotnteg 3D
avaTTaPACTAONG OE TTPAYHMATIKO XPOVO avTi yIa £va €upU Q@ACHA AEITOUPYIWV
TTOU aTTaITEiTal atmd Ta TTauyvidla. AuTEG o1 unxavég Baaidovral oTov dnuioupyo
Tou KGBe Traixvidlou OTO va £Qapudoel TIG UTTOAOITTEG AEITOUPYIES 1) va TIG
OUYKEVTPWOElI a1Td GAAa TuARuaTa AdN uttdpyov TraixXvidiwyv. AuToi Ol TUTTOI
MNXAVWV ava@EéPOoVTal WG NXAVES YPOPIKAG TTApAcTaonG (graphics engines),
Mnxavég avatrapdoTtaong (rendering engine) i unxavég 3A (3D engine), avri
TOU Pnxavég Traixvidiwv (game engine). O oUyXPOVEG UNXAVES TTAIXVIOIWV N
YPOQIKAG TTapACTACNG TTAPEXOUV I OKNVA avaTtapdoTaong (scene graph) n
OTTOIO €ival MIA QVTIKEIMEVOOTPOPNG AVTITIPOCWTIEUCT TOU TPIOOIACTATOU
KOOUOU TTaIXVIOIWV TTOU ATTAOTTOIEI CUXVA TO OXEDIO TTAIXVIOIWV KAl ITTOPEI va
xpnolgotroinBei yia TNV  KaAUTEPN OTTOd00N TWV ATTEPAVIWYV  EIKOVIKWYV
KOOUWV.

O 06pog “ unxavr TTaixvIBIWV” TTPOEKUYE OTa HEoa TNG dekasTiag Tou 90
eIdIKa yia ta 3D Traixvidla 6mwg Ta first person shooters (FPS).Maixvidia
OTTw¢g 10 Doom kai To Quake dev dnuioupyndnkav armd 1o pndév. Katrolol
TTPOYPOUMATIOTEG €ixav XopnyAoel AdEIEG yia onuUavTIKA TMAMOTA TOU
AOYIOUIKOU KaI £TO1 ETTPETTE VA OXEDIOOTOUV POVO Ol YPOQPIKEG OKNVEG, Ol
XOPAKTAPEG , Ta OTAa , Ta E€mmiTmeda, KABWG KAl Ta TTEPIEXOPEVA KAl

TTPOTEPANATA TWV TTAIXVIOIWV.

Atreikovion 3D punxavwv

Otrwg éxoupe AdN avagépel n pnxavh maixvidiwy (A 3D pnxavh) eivai
éva TTOAUTTAOKO oUOTNMA, UTTEUBUVO yia TOV OXNMATIOKO TNG €IKOVAG Kal TOU
NXOU €VOG TTaIXVIOIOU TTOU XeIpifeTal Ta OedOMEVA TTOU €I0AYEI O XPAOTNG KAl
TTapExel TyEG diaxeipiong, animation (atmreikdévion PeE KIivoupeva oxEDIN),

QUOIKA Kal TTOAAG GAAQ.



Game Engine Scheme - common case

Application - AI, input response, game data.

Animation, deformation, physics,
collision detection.

Engine Scene Renderer

GFX Renderer Sound Renderer Input handler

GFX hardware Sound hardware Input Hardware

210 XaunAdTepo etmiredo Bpioketal To hardware. To APl 10 o1T0io €Xel
mpéoBaon oto hardware Bpioketal €va emiTedo o TAvw. Zuxvd ol
TPIOOIAOTATEG PNXOVEG 1 TA CUCTAMATA AVATTAPACTACNG OE€ MIA PNXavA
TTaIXVIOIWV €ival XTIOPEVES TTAVW o€ Eva APl ypagikwy 6mmwe 1o Direct3D ) 10
OpenGL 10U €Aa@puvouv KaTd KATTOIO TPOTTO TO  Agitoupylikd Tou GPU
(Graphics Processing Unit) 1 Tng TNA€oTITIKAG KAPTAGS. O1 XaunAou eTTITTEDOU
BiBAIoBNkeg OtTwg DirectX, OpenAL eTTiong XpnoigoTTolouvTal cuviBws oTa
TTaIyvidla KabBwg TTapéxouv avegaptnaoia hardware Tapéxovrag mpoéoBacn Kai
o€ AAAOUG UTTOAOYIOTEG PE OIAQOPETIKA XAPOAKTNPIOTIKA HOVAdWY €10000U
(TrovTiki, TTANKTPOASYIO, joystick), kapTeg OIKTUOU Kal Axou. H elocaywyn
oedopévwy yivetal péow Tou Directlnput. To GFX Renderer gival utreubuvo
yla TNV ATTEIKOVION TNG TEAIKAG OKNVAG PE OAQ Ta @avTaopayopika e@@é. To
Sound Renderer €£xel Tnv idla Béon pe Tov X0 Kal TTAifEl TOUG NXOUG TNV
OwaoTH OTIYUA Xpnoigotoliwvtag Ta ocwoTtd €@@eé. O Input Handler
OUYKEVTPWVEI TTANPOQOpPIEC Kal aAAayEC atTd TO TTANKTPOAGYIO, TO TTOVTIKI A
OTTOIEOONATIOTE AAAEG POVADEG €10000U £XOUME KAl TIG METATPETTEI O€ TETOIA
MOpP®r TTOU va yivovTal atmodekTéEG atmd TNV pnxavh. Eival €miong utreubuvo
yla va divel owoTEG €EVTOAEG TTiIOW OTIC povadeg (devices) avdaloya pe TIG
OUVETTEIEG TTOU iOWwG uTTdpyxouv. To engine scene renderer XpNOIUOTTOIE
MEBOBOUG XaunAdTEPOU ETTITTEDOU YIa va ammodwael Tnv oknvr TTavw oTnv

0084vn Kal yia va aKOUuOoTOUV Ol OwaoToi fxol. To eTmiTmedo TTAvw a1td TOV



Renderer €xel TOAAEG  Aeitoupyieg TTOU  ocuvepydlovTal  PETAEU  TOUG.
2uptTrepIAauBdavel  animation kai  collision detection. To Deformation
XPNOIUOTIOIEI TN QUOIKN YIO VO TTPOOdIoPIcEl Ta OXANATA Ot OXEON ME TIG
duvapeig Tou ackouvtal. Méow TNG QUOIKAG UETPIETAI Kal UTTOAOYIETal N
BapuTtnTa, 0 AVEPOG K.A. Z€ QUTO TO ETTITTEDO PTTOPEI VA UTTAPXOUV Kal TTOAAEG
GAAeG AeiIToupyieg o1 oTToieg eCapTwvTal atrd TNV ekdoToTe e@appoyn. MNMavw
amd OAa autd PBPIOKETaI N €QAPPOYR MOG n oTroia eivalr utreuBuvn yia Ta
dedopéva Tou TTaiyvidiou, 1o Al (Artificial Intelligence), To GUI (Graphical User
Interface) kai etriong Ta dedopéva TToU €I0AYEI O XPROTNG.

O1 ouyxpoveg unxavég TTaixviOIwV gival PJEPIKES aTTO TIG TTI0O OUVOETEG
EPAPMOYEC TTOU €XOUV Ypa@PTEl XapakTnpifovrag ouxva TTAnBwpa atrd dpiota
OUVTOVIOUEVA CUOTAMOTA AAANAETTIOPAONG yIa va €€ao@aAioouv pia TTARPENG
eAeyxOuevn euTTEIpia yIa TOUG XPAOTEG. H ouvexng BeATiwon Twv Pnxavwy
TTaIXVIBIWV €XEl dNPIOUPYROEl £vav 1IoXUpo dlaxwpIioud PETagU Tou rendering,
scripting,artwork kai 1o level design.

Ta Ttraixvidla First Person Shooter trapapévouv ol Kupiopyol Twv
pnxavwy Traixvidiwv 3D. To threading 6co Tepvael 0 KAIPOG TIAipVEl
TTEPIOOOTEPN onuacia Adyo Twv ouyxpovwyv multi —core cuoTNUATWY Kal TIG
augnuéveg amatRoelg oTnv  pealioTikéTNTa. Ta threads xapaktnpioTiké
mepiAauBévouv 1o rendering, to streaming, Tov X0 Kai TNV QUOIKI).

2¢ KGOt yeviad Twv 3D accelerators BAETTOUPE OPOPPOTEPA KAl TTIO
PEQNIOTIKA TTaIXVidIa PeE TTEPICOOTEPEG OAANAETTIOPACEIS KAl TTIO TTEPITIAOKQ

MOVTEAQ.

LWGJL (Lightweight Java Gaming Library)

H ehagpia BiBAI0BRKkn maixvidiwv Tng Java (LWJGL) €ivar pia Auon
TTOU OTOXEUElI APECO OTOUG ETTAYYEAUQTIEG KAl EPACITEXVEG TTPOYPAUMATIOTEG
KAl TOUG ETTITPETTEI v ONUIOUPYOUV TTAIXVidIa EUTTOPIKAG TTOIOTNTAG YPOAUMEVA
o¢ java. H LWJGL tapéxelr mpdoBaon uywnAng amodoong o€ crossplatform

libraries ( TaiCouv 6tTou uTTopei va Taigel java) 6mwg n OpenGL (Open



Graphics Library) kai n OpenAL (Open Audio Library) . EmimAéov, n LWJGL
Tapéxel mpoéoBacn o€ controllers 6mmwg Gamepads, Steering wheel kai

Joysticks 6Aa autd péoa atmd £va eUKoAo kal attAd API.

H LWJGL dev kaBiotd 101aiTepa €UKOAO TO YPAWINO TWV TTAIXVIOIWV.
Eival mpwTioTwg pia TexvoAoyia n oTtroia eMTPETTEI OTOUG TTPOYPANMPATIOTEG VO
QvaTITUEOUV TTOPOUG OI OTTOI0I DIAPOPETIKA €ival 1 Pn dIaBECIPNOI | KOKWG
oxedlaopévol oTnv uttdpxouoa java. lNpoodokarar 611 n LWJGL, péow 1ng
€CENIENG KAl TNG €TTEKTAONG TNG, Ba atTroTeEAéOEl BEPENIO yIa TIG TTANPECTEPEG
BIBAIOBNAKEG TTaIXVIOILV 1 “TIC PNXAVES TTaIXVIBIWY” OTTWG €ival gupuTEPQ

yVWoTo..

OpenGL (Open Graphics Library)

H OpenGL cival To apxaidtepo mepIBAAAOV TTou KaBopilel Eva  cross-
language API yia tnv avattuén opntwy, diahoyikwyv 2D kai 3D epapuoywv
ypa@ikng mapdotaong. H OpenGL avamtoxbnke atrd tnv  Silicon Graphics
Inc. (SGI) 10 1992 kai gival dnUOPIANG oTnVv Blounxavia Twv video TTaixvidiwv
otTou avrtaywviZetal To Direct3D tng Microsoft.

To interface Tng armoteAeital Tavw atrd 250 dlIaPOPETIKEG AEITOUPYIES
TTOU JTTOPOUV VO  XpnoIdoTroinBouv  yia va  dnuIoupyAoouv  OUVOETEG
TpI0dIGoTOTEG OKNVEG aTTO aTTAG oxApaTa. H OpenGL xpnoiyoTrolgital EupEwg
oto CAD, Tnv €IKOVIKA TTPAYMATIKOTNTA, TNV ETIOTAMOVIKA QTTEIKOVION, TNV
atreikdvIon TTANPOQYOPIWY, TNV TTPOCOMPOIWON TITAONG KOl TNV TNAEOTITIKA
QVATITUEN TTAIXVIOIWV.

210 o Baoikd Tng emimedo n OpenGL cival éva éyypa@o To OTT0io
TEPIYPAPEI  €va OUVOAO AEITOUPYIWV KOl TIC OKPIPAG CUMPTTEPIPOPES TTOU
TIPETTEI VA EKTEAOUVTAL.

H OpenGL g€uttnpeTei U0 KUPIOUG OKOTTOUG:

1. KpuBel Tnv ToAuTTAOKOTATA dIaCUVOEDNG PE TOUG BlapopeTIkoug 3D

acceleratos Trapéxovrag €va  eviaio kal  opoidpoppo APl oTtov

TTPOYPANMATIOTH.
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2. KpuBel TIG BIAQOPETIKEG IKAVOTNTEG TWV TTAATOOPPWY UAIKOU, PE TNV
ammaitnon OTI OAEC O €QPAPMPOYEG TTPETTEI UTTOOTNPICOUV TO TTAAPES

OUVOAO XaPOKTNPIOTIKWY YVwpPIoPAaTwy TG OpenGL

Baoikn Aesitoupyia Tng openGL €ival va yivouv atrodekTd atTrAd oToIxEia
OTTWG onueEia, YpPAaPuES Kal  TTOAUywva, Kal va TOo JETaTpatrouv o€ Pixels.
Auté yivetal ge To graphics pipeline (TpOT1T0G UE TOV OTTOIO YivovTal ATTODEKTES
eloaywyég 3D dedopévwy) TTou gival yvwoté wg OpenGL state machine. O
TEPIOOOTEPEG €VTOAEG OTnv OpenGL divouv o010 graphics pipeline atAd

oxAMaTa n cuvtovifouv TTWG TO pipeline Ba eTTe¢epyaoTei Ta OXAPATA QUTA.

Apxitektoviki Tou jMonkey Engine.

Ta emireda apxITEKTOVIKNG Tou JME atreikovi¢ovTial OTO TTAOPAKATW OXHMHA.

jMonkey Engine Architecture

Application: Game, Modeler, Level Builder, etc.

e 5
Controllers Anmmation

Scene Graph

OpenGL / OpenGL ES



http://en.wikipedia.org/wiki/Graphics_pipeline
http://www.opengl.org/documentation/specs/version1.1/state.pdf

Av kai 6Aa Ta emiTeda Ba Ta OOUPE OTNV OUVEXEID QVOAUTIKA,
OUVOTITIKQ MTTOPOUME va TIOUME OTI  OTO TIPWTO ETTiTedo  opifovral Ta
AEITOUPYIKA OCUCTAPATA OTA OTTOIO UTTOPOUV va TPEXOUV Ol EpapuoyEG Tou JME.
Ag unv gexvape o1 1o JME civar 100% Java kai egaptaral atrd mAat@éppa JNI
(Java Native Interface). ‘'ET01 T A&ITOUPYIKA CUCTHAUATA TO OTTOI0 PTTOPOUUE
va xpnoigotroinoouue civar ta Windows, Linux kai OSX étrou ptropei va
TPpéXEl N LWJGL.

210 £mOPevo oTadio Bpiokovtal Ta OpenGL/ OpenGL ES. Omrwg 1dn
ava@épaue n OpenGL cival éva cross —platform API yia upnAf ammédoon 2D
kar 3D ypagikwv. H OpenGL ES mapéxel TTpoxwpnuéveS duvaTtoTnTES Yia
2D/3D ypo@Ik@, MeEYAAN TTOIKIANIQ ATTO KIVATEG OUOKEUEG KOl OUMTITUYMEVEG

QTTEIKOVIOEIG.

210 emmouevo emimedo PBpioketal To JNI. H texvikp JNI (Java Native
Interface) €ival n Totmk dlaoUvOEON TTPOYPAUMATWY TNG Java To OTToio gival
pépog Tou JDK. H TtexvikA JNI emiTpéTrel TOv KWAIKA TNG Java, 0 0oTT0iog TPEXEI
ME éva @avtaoTiké pnxavnua g Java VM (Virtual Machine), va xeipieTai
eQapuoyEC Kal BIBAIOBrKEC o1 OTTOIEG €ival YPAUUEVESG O GAAEC YAWOOEG,

oTwg eival n C, C++ ka1 assembly.

Apéowg o Tadvw Bpioketar o Renderer. O1 1816TNTEG TOU Renderer
gival va PETATPETTEI Ta OEOOPEVA TNG OKNVAG ATTd TOV TTPAYUATIKO KOOUO OTO
XWwpo TnGg 00dévng. ETriong yia va €xoupe KAAUTEPn atrddoon Ot TaXUTnTqA,
agaipei amd Tnv diadikacia Tou Rendering KoppdaTia ammé TNV OKNVA

TTapdoTaong UE Toug akOAoUBoUG TPOTTOUG :

e Culling : gival n diadikacia KaTd Tnv otroia diEUKPIVICETal av KATTOIO ATTO
TA HEPN EVOG AVTIKEINEVOU g€ival OPATO ATTO KATTOIO CUYKEKPIUEVO ONUEIO
ava@opdg. Av oxI 10T1e dev Ba TTepAcEl atro Tnv diadikaoia Tou Render.

e Clipping : €ival n diadikacia kKaté TNV oTToia XWpEIZeTal £€va QVTIKEIUEVO
O€ MIKPOTEPQ KOUMPATIA KAl TA KOPMUATAKIO Ta OTToia OgV €ival opatd Oev

TTEPVAV atro rendering.
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Emiong o Renderer e¢ivai utmetBuvog vyia Tnv avomrapdoTacn NG

MOPQOTTOINUEVNG- TPOTTOTTOINUEVNG OKNVAG HAG aTnv 00ovn.

AkohouBei 10 scene graph. To scene graph ptopoupe va T10

TTOPOPOIACOUNE HE Eva OEVTpOo OTTou Ta Oedopéva gival KATNyoploTToinNuéva

oUUOWVA JE PIa 1EpaPXIKA dour. H dour auTr) TTEPIEXEL:

Toug kouBoug yovéa ( parent Nodes) T1ou TrepIEXOUV OGOOUG
KOUPBouUG TTaIdiwv BEAOULE.

Toug k6uBoug TTaidiwv (child Nodes) 1Tou éxouv évav povo parent
Node.

To rootNode 10U d¢v £xel kavéva parent Node.

Ta Leaf Nodes 1Tou TTEPIEXOUV YEWUETPIKA OEOOUEVQ

EcwTepikoug kKOUBOUG yia TNV dlaxeipion opadwy.

MAeovekTuaTa scene graph:

1.

QATTAOTTOIEI TNV DIAXEIPION YEVIKWV XAPAKTNPIOTIKWY TT.X. OPIfEl WG
yIO VO QWTIOEI €va HOVO UTTOOEVTPO TNG OKNVIAG

EMTPETTEI TNV OPADOTTOINCN AVTIKEIMEVWY TTOU BpiokovTal oTnyv idla
XWPOTAEIKA TTeploxn T1.X. PonBdel otnv ypriyopn ataloien
TTEPIOXWYV TNG OKNVNG ol oTroieg dev Ba eival opatég Kal €1l Ogv
xpeiaddovtal va repdoouv atro Tnv diadikaoia Tou rendering.
OIEUKOAUVEI TOV TTPOCAVATOAICHO TWV IEPAPXIKWY UOVTEAWV OTTWG Ol
avOpwTToEI®AG XOPAKTAPESG TT.X. TO KOpUi kKaBopilel Tnv Béon TOU
KEPAAIOU, TWV XEPIWV Kal TWV TTodIwV. Ta xEpia TTpoodiopiouv TV

B8éon TNG TTAAGUNG KTA.

H atreikdvion Tou scene graph oav dEvTpo TTPOCPEPEL:

1. o1 k6pPor va diatnPouVv ONUAVTIKEG TTANPOYOPIEG Kal TTANPOPOPIES

XWPOU.

2. MetaoxnuaTiopoug, yia Tnv aAAayry 6€ong, TTpooavatoAiopou  Kal

MEYEBOUG TWV QVTIKEILEVWV.
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3. Bounding Volumes, xpnoigotrolouvTal yia TNV a@aipecn KOPPATIWV
IEpapXiké ( hierarchal culling) kai yia TEOT CUYKPOUCEWV.

4. Render State, xpnoiyotroicital yia va otnBei o renderer o otmoiog Ba
QTTEIKOVIOEI TO AVTIKEIPEVA.

5. Animation State, xpnoiyotroigital yia va d€igel TTwG 0 XpOVog TTNPEACE!

Ta dedouEVa TWV KOPPBWV.

2T0 AUEOWG ETTOPEVO OTADIO BPIOKETAI N YEWMETPIA, 0 fxog Kal To GUI. H
YeEwueTpia TTpocdlopifel Toug Leaf kOUBoOuUg TNG OKNVAG KAl TTEPIEXOUV
YEWUETPIKA Oedopéva TTou Xpeldlovtal yia T0 Rendering Twv QVTIKEIUEVWV.
Emiong diaxeipiletar 6Aeg TIG TTANpo@opieg rendering cuuTTEPIAAUBAVOUEVOU
OIAPOPETIKWY KATAOTAOEWV rendering, Kal dedopEva Twv PoviéAwv. To GUI
mepIhauBavel Toug Layout Managers. Oi rixol yivovtal render o€ 3D xwpo Kal
kaBopiovtal atrd 2 interfaces. To ISoundSystem TToU €ival utteUBuUvO yia va
Traiel TNV pouoikn kal To ISoundRenderer 1Tou dlaxeipieTal TNV cUVOECH TOU

NXOU PE TNV OKNVA avatrapdoTaong KaBwg kai Tnv diaxeipion Twv 3D fxwv.

2T0 ETTOPEVO  €TTiTTEDO  PpPIOKOVTOI OPKETEG AEITOUPYIEG Ol  OTTOIEG
aAANAeTI®OpoUV peTagu Toug. O1 duvaTdTNTES TWV YPAPIKWYV gival TTAPA TTOAAEG
OTTWG va kavoupue render éva texture, va €xoupe multi-texturing utrooTrpign,
va €XOUME TNV duvaToTNTA POPTWONG dIAPOPWY TUTTWV POVTEAOU, dnuioupyia
aTTAWV OXNMATWY (Onueiou, YPAPMAG, KOUuTIoU, o®aipag KTA), diaxeipiong
kataoTtdoewyv omTrwg (lights, culling, texturing, Zbuffer ,Materials), duvarétnTa
yia @€ (MEXpI oTiyung dlaBsoiya ival 1o tinting kail To particle system (ixvn).
ATTO povadeg €10000U HEXPI OTIYUAG UTTOOTNPICOVTal TO mouse Kal TO
TTANKTPOAOGYI0. H camera xpnoipoTrolgital yia va TTPoBAAEl Ta avTIKEIyEVa oTNV
086vn Tou uttoAoyioTA. Eival évag ouvduaopog atrd v B€on Tou paTiou- Tn
0éon Tng cameras, 10 OTITIKO TTEdi0 (view plane), TO HEPOG TOU OTITIKOU TTEDIOU
TTou Ba @aiveTal (view port) kai 10 view frustrum. O1 controllers petaAAdooouv

TOoug KOUPBoUG Kal Ta render states o€ oxéon Pe TO XpPOVO.

2710 TeEAeUTAio OTABIO BpioKovTal TA TTPOTUTTA, TA TTAIXVIOIA KAl YEVIKA OAEG

Ol EQAPUOYEG UAG TTOU ONUIOUPYOULE. ..
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XapaKTNPIOTIKA yvwpiouata Tou jME

To jMonkey Engine oxedidoTnke va e€ival pia Pnxavr ypo@iKwyv
MEYAANG TaXUTNTAG O€ TTPAYUATIKO XpOvo. Me TIg TTpoddoug TTou yivav 1000
ota graphics hardware 600 kal oTnv YAWOOO TTPOYPAPUaTIONoU TG java , n
avaykn yia uia BiBAIoBAkn TTaixvidiwv Baciopévn oTnv java nrav TAéov
Tpo@avig. To JME KaAUTTITEl TTOAAEG OTTO AUTEG TIG AVAYKEG TTAPEXOVTAG £va
ouoTnua uywnAng atmdédoong (rendering system) ypa@ikwv TTOpACTACEWV
OKNVNAG.

O mrupivag tou JME ¢€ival 1o scene graph. To scene graph civai n
dopun dedopévwy TTou dlaTnpei Ta oToIXEia Tou KOoPou  O1 OXEOEIG JETAGU TWV
OeDdOUEVWV TOU TTAIXVIOIOU (YEWMETPIOG , AXOU, QUOIKAG ) dlaTnpouvTal O€ HId
ooun d&vipou, OTTOU oI KOUPBOI QUAAWY  avTITTPOOWTTEUOUV Ta OTOIXEIA TOU
TTuprjva Tou Traixvidiou. Auta Ta Bacikd oToixeia €TTi TO TTAgioTOV  €ival auTd
TTOU @aivovtal OTn OKNVA, | TTou akouyovtal PEow TnG KApTag rxou. H
opydvwaon Tou scene graph €ival TTOAU onuavTik Kal eEapTaTal Ao Tnv
ekdoTote e@appoyn. MNevikd 10 scene graph  avTITTPOOWTTEUEl €va PEYAAO
apIBud Ocdopévwv  TTOU €XEl XWPIOTEI 0€ MIKPOTEPO €UKOAOOUVTNPNOIUA
KOMMATIO.

Autd T KOppdaTia opadoTtrolouvTal Pe BAon KATTOIO €idOG OXEONG,
ouvnBéoTepa atmd TN XWPEOTAEIKN Toug Béon. AuTr n OpadOoTTIoINCN ETTITPETTE
o¢ MeyAAa TuApaTta dedopévwy Tou  TTaiXviOlwv  va agaipebouv atrd Tnv
emegepyaoia €dv dgv artraitouvTal yia va €mOLiEoUV TNV TpEXouod OKNVHA.
KaBopifovtag o611 éva TuApa Tou KOGopou Oev atrauteital  va UttoBANnBei o€
emmegepyaoia, xpnoigotroigital Aiydtepn CPU kai ¢odeueTal AiyoTepog Xpdvog
GPU yia v eme€epyacia Twv OeOONEVWY  PE ATTOTEAECHA VO BEATIWVETAI N
TaxuTNTA TOU TTaIXVIOIOU.

To scenegraph emITPETTEl TNV OPYAVWON TWV OTOIXEIWV TOU TTAIXVIOILV
o€ pia doun dEvTpwy, OTTOU évag KOUPBOG yovéwv (parent node) ptropei va
TTEPIEXEI OooUC KOUPwv TTaidiwyv (children nodes) BéAel. AAAG, évag KOUBOG
TaIdIWV  TTEPIEXEI POVO €vav KOPPo yovéa. 2uviiBwg, autoi ol KOpPol
OPYQVWVOVTAl OTO XWPEO YIa va ETTITPETTOUV TN Ypryopn amoppiywn oASKANpwv

uTTOdIaIPECEWYV VIO ETTEEEPYATIa.
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MNa mapddeiypa, €0Tw OTI €XOUNE dNUIOUPYACEl KATTOIO QVTIKEIMEVA TA
otroia Bpiokovtal yéoa o€ éva dwudTio. OAa Ta avTikeiyeva poipdlovral Tov
yovéa OWHMATIO , OAa Ta dWHATIO POIPACOVTAI TOV YOvEQ TTATWHPA Kal OAa Ta
TTOTWPATA €XOUV TOV YOVEQ KTiplo. Av 0 TTAIKTNG €ival OTO TTPWTO SWHATIO TOU
TTPWTOU OPOPOU TOTE PTTOPOUME €UKOAQ Kal Ypriyopa va OTTOPPIYOUUE TOV
KOuPBo Tou OeUTEPOU OPOPOU Kal auTtOuaTa va atmoppiPboulv kal OAa Ta
dwATIO TTOU BpioKovTal aToV OPOPO aUTO, KABWG Kal OAA Ta AVTIKEIMEVA TTOU
BpiokovTal péoa o€ autd Ta dwHATIA. MTTOpOoUUE ETTEITA VA ETTECEPYAOTOUUE
10 TaTwpa 1. OAa Ta dwHATIA TToU deV gival dWUATIO 1 aTTOPEITITOVTAI, KABWG
Kal OAa Ta avTiKeipeva Twv dwuaTtiwv autwy. EmeéepyalduacTe ETTEITa TO
OwATIO 1 cuPTTEPIAAUBAVOUEVOU OAWY TWV QVTIKEIMEVWY TOU.

H atéppiyn — agaipeon, PTTOPEi va anuaivel TTolkiAa TTpayparta, aAAd o
ONMAVTIKOTEPOG OTOV TTPOYPAPUATIONO YPOQIKAG avatrapdotaong eival 10
¢edidheypa Twv dedopévwyv(culling of data). To ouoTnua kduepag Tou jJME
xpnoiyotroigi 1o frustum culling yia va agaipei KopgudTma TnG oknvAg TTou dgv
gival opatd. Auto emTPETTEI OTIG OUVOETEG OKNVEG va atrodidovtal ypriyopa,
QQOU OTIG TTEPICCOTEPEG TTEPITITWOEIG TO  HPEYOAUTEPO PEPOG TNG OKNVAG OEV

gival opatd Tov TTEPICTOTEPO XPOVO

Evw n ypagikn TTapdoTtacn oknvng (scene graph) gival o TTupfvag Twv
OTOIXEIWV TNG YPA@IKAG TTapdoTacng Tou JME, Ta gpyaAcia €papuoynig
Tapéxouv Ta Méoa va  OnuioupynBei  ypriyopa TO TTAQICIO  YPA®IKAG
TTapdoTaong Kal va apyioel évag Kupiog Bpodxog taixvidiwv. H dnuioupyia Tou
TTapabupou, To cUCTNPA elI0aywyng (input system), kGuepag kal To oUoTNUA
TTaIXVIBIWV OEV Eival TITTOTA TTEPICOOTEPO  aTTd Mia ) dUO KANOEIG TG KAOE
MEBODOU. AUTO ETITPETTEI OTOV TTPOYPAMMATIOT Vva OTauATACEl va XAvel TO
XPOvo Tou €geT@loviag TO OUCTNPO KOl va E€XEl TTEPICTOTEPO XPOVO va

aoxoANnBei ye TNV Qapuoyn Tou.

O xpnrotng amaAlAdooetal ouciacTikd attd To rendering Tou scene
graph. To 6@eAo¢  autd pag €MTPETTEI TNV AvTAAAQyr O€ OIAPOPETIKA
OUCTHAPATA ATTOBOONG XWPEIG va XPeIaleTal va aAAaxTEl oUTE MIO YPANMPNAG
Kwoika. lMapadeiyuatog xdaplv, €av  TPEXOUPE TNV €QOPUOYR  MOG

xpnoigotoiwvtag v - LWJGL ptropoupe  va petattndiooupe €UKOAQ O€
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JOGL 1ng sun. To 1eAIkG atrotéAeopa Ba dlagépel eAdxioTa Kal dev Ba
XpelaleTai va ¢avaypa@Ttei 1o TPOypaupa  pog. Evroutolg, yia  va
onuioupynBei éva kaAutepo API, n eoTiaon péxpl Twpa gival oTnv TTPOoONKN
VEWV  XOPOKTNPIOTIKWY YVWPIOPATWY Tapd  Tn  dnuioupyia &vog  VvEou
ouoTAPaTog atmodoons . Emouévwg, n LWJIGL cival autrjv Tnv 1TEPiodo TO
pMOvo ouoTnua renderer TTou uttooTnpifetal. (To JOGL_€xel dnuioupynBei aAAG

dev uttooTNPICETAI PEXPI OTIYMAG )

KE®AAAIO 2.

Main Game Loop

21OV TTUupfva KABe traixvidiou utrdpxel Evag Ppoxos. O PBpodxos autog
gival €va TUAPO KWOIKA TTou eKTEAEITAl ouvéxela KaB OAn Tnv OIdpKEIa TOU
TTaIXvIBIoU Kal €ival  uTTeUBuvog yia va ouvTovifel évav KUKAO  aTro
EVNUEPWOEIG Kal ol aTtreikovioelg (update/draw). OAeg o1 AbstactGame

UTTOKAdOE€IG TTaiCouv pOAo oTnv dnuioupyia autou Tou Bpdxou.

Map” 6Ao 1Tou 01 UTTOKAGOEIG TTOIKIAOUV OAEG aKOAOUBOUV Tnv AOYIKA
TTOU QaiveTal OTO TTAPOKATW OXAMa. MNa Tnv dnuioupyia Twv oxnuaTwy 0TNG
EQPAPMOYAC HAG XpelalOuaoTe Wia main class 1TTou Ba TrepiExel TV PEBOdO
main. To jme tapéxel v KAGon AbstractGame kai TiIg uttokAGoelg TnNG. H
AbstractGame tapéxel Tnv main game loop. AuTOG O BPOXOG QTTOTEAEI TO
OTAPIYMA TNG EQOPHMOYAG MaG  yiaTi autodg €ival utrelBuvog yia Tnv
kaBodriynon  kar  OAOKApwon  TNG  €QPAPMOYAS  MOG. KaAeitai
emavaAaupavopeva €wg OToU N eQapuoyn pag TeAsiwoel (eTavaAnyn avad
frame) To mwg Ba die€axBei To game loop £¢apTdTal ATTO TTOIEG UTTOKAACEIG
Tou AbstractGame Ba emmAé¢oupe. To game loop gekivdel OTav KOAEOOUUE TNV

pEBODO start
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Initialize

Update Game

l

Draw Scena

Cleanup

PropertiesDialog

To PropertiesDialog civar éva dialog 10 oTr0i0 €u@avifeTal -av 1O
EMAECOUPE EMEIG - OTAV EEKIVAEI N EQAPUOYN MOG Kal {NTA TTANPOPOPIES yIa TO
TTwg Ba TpéCel n epapuoyn upag (display settings). KaAwvtag tnv péBodo
setDialogBehaviour To dialog pag divel Tnv duvartdtnTa va emMAEEOUNE TNV

avaAuon(resolution), To BaBog xpwuatog(color depth), av 8a civai full screen
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Kal Tov puBuo avavéwong(refresh rate) kar Tnv duvardotnta emAoyng API.
‘Emreira autég ol 1810TNTEG atrobnkevovTtal o€ €va configuration file pe tnv
BorBeia Tou PropertieslO kaBe @opd TTOU TTAPE va EKTEAECOUNE TNV EQAPHOYA
Mag . Avaloya pe 1o TI TTapapETpoug Ba dwooupe oTnv setDialogBehaviour,
10 dialog 6a epgaviCetalr TavTa, dev Ba gu@avicetal TTOTE, 1 Ba gugaviceTal
oTav dev uttdpxel To properties configuration file. H AbstractGame dnuioupyei
atmd povn T¢ 1o dialog autd Kal €UEIC PUTTOPOUNE va €XOouue TTPOCPRaCN O€

QUTAV aTTAG KaOAWVTAG TNV KAAonN.

AvdAuon TrapauéTpwy Tou Properties dialog:

NEVER_SHOW_PROPS _DIALOG. Aegv Ba eu@avioTei 1TOTE TO TTaAPAOUPO
eMIAOYWV Kal €101 dev Ba uttdpxel To properties file. Me autriv Tnv €tmAoyn
TIPETTEI VA EiAOTE Oiyoupol TO CUCTNHA POG £XEl TNV duvaTOTNTA Va TPEEEI ATTO

default epapuoyég pe xapaktnpioTikd 640x480x60Hzx16bits fullscreen.

FIRSTRUN_OR_NOCONFIGFILE_SHOW_PROPS_DIALOG . Ba u@avioTei
TO0 TTap&Bupo etmIAoywyv av dev uttdpxel To configuration file. 'ETol emTpéTTeTe
oToV XPNOTA va aAAAEEl TNG TTAPAPETPOUG TTou BEAEI pia @opd oTnv apxn Kai
va Pnv xpeidletal va Eava aoyxoAndel pe autd 1o BEua. QoTdoo av 0 XpnoTAS
BeAoel yia KATTol0 AOyo apyldTepa va AAANACEl TIG TTAPAPETPOUG AUTEG Ba
TPéTTEl va ofrjoel 1o properties file €101 woTe va pnv uTTdPxEl yia va Tou

¢avadntnBei atrd To cUCTNPA va Ta opicel attd TNV apxHh.

ALWAYS_ SHOW_PROPS DIALOG . mdavra Ba ep@avifetal 1o Tapdbupo
emMAOYywV Oivovtag Tnv duvaTtdTNTA YIa €UKOAN Kal ypriyopn aAAayn Twv

TTOPAMETPWV.
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£ Select Display Settings

(OLEEEE v | 32 bpp v | B0Hz % | [ Fullscreen? LWIGL & |

[ Ok H Cancel I

To PropertieslO o6mmw¢ eimaye Kai TTPONyoUuuévwS ONPIOUPYED Eva
properties file ka1 kpardel ammobnkeupéva TIG PUBUICEIS TNG EPAPUOYNSG MOG.
Epeig dev xpeidletal va kAvoupe KATI 1I810iTEPO agpou n AbstractGame opidel
amdé povn TG TNV KAAon PropertieslO kal amrobnkevel 10 apxeio autd wg

properties.cfg ato Tpéxov directory.

Ymdpxouv apkeToi TUTTOI TTaIXVIOIWV TToU TTapéxel n PiIBAIOBAKN Tou

JME. Epeic 6a avagpepBouue otnv BaseGame, SimpleGame Trou gival kai ol
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o Baoikég. H SimplePhysicsGame T1Tou gival ypapuévn n epapuoyn Hag gival

uttokAdon Tng BaseGame.

BaseGame.

H BaseGame Trapéxel Tnv 10 Baciki €@appoyl NG KAAONG
AbstractGame. Autd tou Kdvel gival kal kabopiel To main game loop Kai
Movo. To loop gival TaxuTtaTo kal KABe Tou eTavaAnywn eaptatal amd 10 TTOCO
ypriyopa oOouAevouv o1 CPU/GPU. Z2e autiv Tnv TEPITTTWON €ipAOTE

UTTOXPEWMNEVOI va ONPIOUPYROOUUE TIG TTAPAKATW PEBGDOUG.

InitSystem. Me Tnv pebodo autr) otrivoupe 10 display system.Ta oToixeia TTou
TePIEXEI( KAMEPQ, input system KTA) dev gival OTOIXEIO TOU TTAIXVIOIOU KOl £0W

YIiVETQI N apXIKOTTOINON TOUG.

InitGame. Eivari n pébodog o6trou dnuioupyouvtal O6Aa Ta dedouéva Tou

TTAIXVIOIOU KAl TWV YPOPIKWV.

Update. Me tnv péBodo autr] avavewvoupe Ta dedouéva o€ KABeE TTaixvidl.
AuTo utropei va gival o timer Tou TTaixvidiou, puéBodol sicaywyng dedouEVwY,
¢Aeyxog ouykpouoewv (collision checks). OTidTTOTE MPETARAAAETOI OTNV

OIGPKEIa TOU XpOVoU Ba TTPETTEl va TTEPVAEI HEOA aTTO TNV MEBODO QUTH.

Render. H péBodog authy dlaxeipidetal 1O TTWG Ba €UQAVIOTE ypa@IK& n

oknvr(scene).
Reinit. Eival n yé6odog 1Tou XpnoIUOTTOIOUUE OTAV TO CUCTNHA Pag XPEIAdeTal
va avadnuioupynoel Kat (rebuild) 1r.x. 6TV aAAGloupe TIG puBUICEIC OTO

display.

Cleanup. H péBodog autr KAEIVEI TUXWV QVOIXTEG TTAYEG TTOU €XOUUE QQPOEl

£TO1 WOTE va ETTTPEYEI OTO CUCTNHA va ETTIAUCEI TO TTIPOBANUA OpaAd.
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SimpleGame.

‘Evag AAAOG TUTTOG YIa YPHYOPO Kal EUKOAO OXedIaoUS TTaIXVIBIWY Eival
n SimpleGame. H SimpleGame c¢ivai umokAdon Tng BaseGame «kai
‘kAnpovopei” O0Aeg TIG Abstract pebodoug g BaseGame. Z1nv SimpleGame
uTTapxel €€ oplopou éva root scene node (rootNode) &étou pTTOpPOUV VO
TTPOOKOAANBOUV OAa Ta dedopéva Tou TTaixVIOIoU. Z€ auTOV TOV YOVIKO KOUBOo
yivete autéuata render. OAa Ta uTtOAOITTA QPXIKOTTOIOUVTAI OTTO POva TOUG
ouuTrEPIAapBavOuEvou TOU OUCTHUATOG €I0aywyng OedouévVWV
(FirstPersonHandler), Tou timer, n amédoon Tou : lighting, zbuffer, kai
WireFrameState (g€ opiopou cival avevepyo).

Emiong mepiéxel Tnv péBodo simplelnitGame oTtnv otoia o xpnoTig
OnuIoupyei OAa Ta oToIXEIa KAl Ta dedoPEVA TTOU BEAEI va £XEI N EQAPUOYT) TOU.
OAa autd TTapéxouv pia Bacikh TTAATQOpUA £T01 O XPNOTAG VO WTTOPEI va
TTEIPAPATIOTE PE T XapakTnpioTnka Tou JME Xwpig va xpeidletal va avnouxeEi
yla TO TTWG Ba oTACEI Pia TTARPNG O€ XOPAKTNPIOTNKO EQAPMOYH.

Av BéA\oupe ptTopouue va kdvoupe override Tnv simpleUpdate yia va
EXOUME ETTITTPOOBETEG ATTAITACEIG avavéwongs. Autd Ba TTpooBécel povo
emtmAéov 1010TNTEG OTNV update Tng SimpleGame xwpig va Katapyei KATTola
noén utrdpyxouca. Etriong yutmmopouue va kavouue override otnv simpleRender
oUTE KAl O€ AUTAV TNV TTEPITITWON KATAPYEITAI KATI TTOU 10N UTTAPXEL.

H SimpleGame onuioupyei éva ocuoTnua €icaywyng Oedopévwy "UE

Bdon Ta TapakdTtw TTARKTPA

Key Action
Move Forward
A Strafe Left
Move Backward
D Strafe Right
Up Look Up

Down Look Down
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Left Look Left

Right Look Right

Wireframe Mode on/off
Pause On/Off

Lights On/Off

Print Camera Position

Bounding Volumes On/Off

Z W O ©— T

Normals On/Off

F1 Take Screenshot

MpdéoBaon otov InputHandler pmropoUpe va €XOUUE XPNOIUOTTOIWVTOG
TNV JETABANTH input TTou TTapéxel n SimpleGame

H SimpleGame dnuioupyei yia otavrap camera otnv 8éon (0,0,25) ,
aplotepd diavuopa (-1,0,0), madvw (0,1,0) kar d&ievBuvon (0,0,-1). ZTnv
simpleGame auT n camera ava@EPETal WG cam Kal 0 XEIPIOUOS TNG YiveTal
amdé Tnv input. Akdua n SimpleGame pag TTapéxel wes. Eva  Qwg pe
kareuBuvon Trou Bpioketal otnv B¢éon (100,100,100). To otoio €ival
TTpookoAnuévo oe éva LightState tmou ovopdletar kai lightState kai eivai
TTPookKOoAANuévo oTo rootNode. O ewTIopdg auTdg Ba £TTNPEAGCEI KABE OTOIXEID
TTOU €x&l TTPOOTEBEI OTNV OKNvr] €KTOC Kal av TIATAOOUPE TO TINKTO L n
kaAéooupe Tnv lightState.setEnabled(false) 61rou atrevepyoTtroigital.

EmmAéov n SimpleGame dnuioupyei £vav timer yia va TapakoAouBEei
TNV avaloyia Twv frame (frame rate) kai Tov xpdvo petagu Twv frames. O
XpoOvog petacu Twv frames tpf (time per frames) mepvéel oTmig peBddoug
update kai render kai €100TTOIEI TO CUCTNUA YIA TV TAXUTATA TOU UTTOAOYIOTH.
Ortav xpnoiyotroiouue v SimpleGame 1ravta 6a £€xoupe 0TO KATW PEPOG TNG
0086vng pag evnuépwon yia 1o frame rate KaBwg Kal yia Ta Tpiywva Kal TIG
KOpUu®EG TTou ep@avifovtal. Autd eAéyxovtal péow Ttou fpsNode kai Tou
fpsText 61Tou 1O deUTEPO AvavVEWVETAI auTOpaTa atmd Tnv uEBodo update NG
SimpleGame.

lowg Opwg TO O ONUAVTIKO QVTIKEIUEVO TTOU  OnUIoUpPYEi N

SimpleGame ¢ivai 10 rootNode. To rootNode eivar évag kéuBog Xwpou
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(spatial Node) étrou opicel To apxikd eTTitredo (Tnv pifa) TNG OKNVAS TTou Ba
mpétmrel va oxediaoTei. MNMpooBéToviag kalr aAAG Spatial oto rootNode h
SimpleGame 6a xeipioTei To rendering kai To update Toug.

H SimpleGame Tmapéxel peBoddoug TTou PTTopouv va  yivouv override

Kal va €XOUME KAAUTEPO EAEYXO TNG EQAPUOYNG Hag. AuTEG ol uéBodol gival:

simpleUpdate [lMapéxer €va TpOTTO yia va TTPocBEToupEe Kal AAANEC

AgIToupyieg oTnv @Aaon avaBaduiong tou Bpoxou. MNa Tapadeyuya av
TTEPIOTPEWOUUE Eva QVTIKEIMEVO N AV QVIXVEUTEI OUYKPOUOohn METALU
QVTIKEIMEVWY auTd KaAouvtal peTd Tnv update aAA& TTpiv aTtd yivel

aAvaveéwaon TWV YEWMPETPIKWY BEQOPEVWV TNG OKNVIG.

simpleRender. TMapéxel TPOTTOUG yIa va YiveTal avaTTapdoTaon

oedopévwy Ta otroia dev TrepiExovTal oto dOedopévo rootNode. lMNa
Tapddeyua av kavoupe rendering o€ €va texture autég TIG KARong Ba
TIG TOoTTOBETIOOUPE OTNV simpleRender. KaAouvtalr perd@ tnv render
aAAG TTPIV Yivel TO rendering Twv OTATIOTIKWY WOTE va dIAC@AAICOUNE

akpifeia oTnv avamapdoTaorn.

DisplaySystem. 'Exel dU0 Kupiwg doUuAglEC va dnuioupynoel éva window Kai

Tov Renderer. Kai ta duo dnuioupyouvtal XPNoIYOTIOIWVTAG TV HEBODO
createWindow. H péBodog auTtry TTaipvel TO MPAKOG KAl TO TTAATOG TOU
TTapabupou (avdaAuon), Kkai ouxvotnta Tng o0Bdvng kal Tnv €mAoyn yia
fullsreen n 6x1. AuTéG oI TTAPAPETPOI  XPNOIMOTTOIOUVTAI YIa Tnv dnuioupyia
TOU TTapaBupou Kai £TTEITa Tnv dnuioupyia Tou Renderer TTou pag mTapéxel N
OpenGL. Zg autd 1O Onueio T0 cuoTNUa pag eival €tolyo yia Rendering.H
epappoyn Tou SimpleGame dnuioupyei amd povn Tng 1o DisplaySystem kai

EMEIC OeV XPEIACETAI VO KAVOUE TITTOTA.

Renderer
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O Renderer éxer Tnv duvardtnta va Trdpel €va screenshot pe OTi
UTTAPXEI EKEIVN TV OTIYHR 0TRV 006vn. AuTtd ouciaoTIKA €xEl WG TTPOUTTO0EON
va AneBouv Ta dedouéva atrd To TeAeuTaio frame TTou €xel yivel render kai va
atroBnkeuToUV cav pia €ikova png. Mia kAfjon otn péBodo takeScreenShot
gival apket) woTte va dnuioupynBei To apxeio png amobnkeloviag TO OTO

Tpéxov directory

Texture Renderer

O Texture Renderer mTapéxel Ta péoa yia va ammodobei (render) pia €€’
oAokKAApou oknvr o€ KAAupua (texture) amd o611 n oknvh amé pévn g. Autd
T0 Texture TWPA PTTOPEI VA €QAPUOOCTEI TTAVW CE€ OTTOIAdNTIOTE QVTIKEINEVO
oTTwg éva otrolodntroTe texture. H xpnoiyotnta tou TextureRenderer eivai
TavopoldtnTn  We Tou Renderer. YTrootnpifel Tnv  OIK TOU KAPEPQ
EMTPETTOVTAG TO ONMPEIO OTITIKAG va gival dIA@OPETIKO aTTO AUTO TNG KUPIOG
oknvng. Ommwg oto Renderer n dnuioupyia Tou TextureRenderer yivete péow
NG kKAAdong DisplaySystem. O1 oknvég 10Te ptropouv va armmodobouv o€ £va

TTpounBeuduevo Texture pe pia KAon otn uEBodo render

RenderQueue

To RenderQueue trapéxel neBddoUG yia TNV opyavwon Twv OTOIXEIWV
TNG OKNVAG TTPIV TNV atrelkévion Tous. To RenderQueue dgv gival atrapaitnto
Kal ytropei va mapaAneBei. Map’ 6Aa autd apyd n ypriyopa Ba XpelaoTei va
YivEl KATTOIO YEWWMETPIKN TAIVOUNON yia va ammo@euxbouv Tuxov Adon
avatrapdoTtaong. MNa mmapddeiypa €€ opiIoUoU OTNV YEWMETPIa yiveTalr render
ME Bdon Tn B€on TOou avTikeEinévou OTO scenegraph. Av uTttGpyouv dlauyn-
dlIdpava QVTIKEIJEVA OTNV OKNVA KAl OTTEIKOVIOTOUV TIpIV Ta  adlapavi
QVTIKEIHEVA TTOU UTTOTIOETAI OTI €ival aTTd TTiow TOug TOTE QUTA TA AVTIKEIMEVA
dev Ba cival opard péoa amd Ta dlagavr) avrikeiyeva. Edw eivar TTOU
xpeladetal kail n Xprion tou RenderQueue.

To RenderQueue xpnoipoTtrolei évav apiOud atmmo  dlIa@OPETIKOUG

“kadoug” yia va KAvel Tagivounon Twv avTIKEIMEVWY JE Bdon TNG TTAPaKATW
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1016TNTEG:  adiagavr, Olapavry kal ortho. O Renderer TTpocdiopifel NG
oTaBePES KAl yia va opicoupe TV o€ipd (Queue) xpnoIPoTToloUuE TNV HEB0dO
setRenderQueueMode. Tl.x. yia va opiooupe éva avTikeiyevo obj ocav

adiagpavr) 8a ypagaue:

obj.setRenderQueueMode(Renderer.QUEUE_TRANSPARENT);

A@OoU PTTOUV Ta QVTIKEIMEVA O€ IO OEIPd, PTTAIVOUV O€ OEIpA TTPOTEPAIOTNTAG

TIPIV QTTEIKOVIOTOUV. H o€1pd gival n akdAoubn :

AtreikoviCovTal Ta adla@avr] avTiKEiyeva ( a1rd PTTPOCTA TTPOG TA TTIoOW)
2. AmeikoviovTal Ta dlo@avI] QVTIKEIMEVA ATTO TTIOW TIPOG TA PTTPOCTA
CwypaiCovTag TO ECWTEPIKO TOU AVTIKEINEVOU
3. AmeikoviovTag Ta dlagavr avTikeipeva ( atrd TTiow TTPOG T PTTPOOTA)
oXe01ACOVTAG TO EEWTEPIKO TWV QVTIKEIMEVWV

4. ATreikOvion avTiKeIuEVwy ortho

H oeip& TToU akoAouBeiTal gival onPavTiKr yia TOUG TTApaKATw AOYous :

» ATtreikovifovtag TTpwTa Ta adlagavh avTikeipeva dlao@aAliCoupe 0TI OAa
Ta adlag@avr avTikeEiyeva Ba gival opatd TTiow atrd dla@avr) avTIKEIYEVA.
ATreikovidovTag aTTd oW TTPOG Ta PTTPooTa emTPETTEl 0TV OpenGL
va BEATIOTOTTOINCElI TNV ATTEIKOVION TTapaAgiTTovVTag pixels trou e€ivai
“‘utteppopTwuéva” (occluded)

» Atreikovifovtag Ta dla@avr QVTIKEIYEVA ATTO TTiIOW TTPOG TA UTTPOOTA
dlac@aAiCel 0TI OAa Ta avTikeEiyeva Ba eival opatd Triow atmmo éva
O1GPAVO QVTIKEINEVO

» Atreikovifovtag Ta diagavr) avTikeipeva 2 @opég ( pia atrodidovrag 1o
EOWTEPIKO KAl MIA TO €ECWTEPIKO MPEPOG) ETITPETTEI OE TTEPITTAOKA
QVTIKEIMEVA VA @aivovTal oav va gival TTpayuaTika dideava.

» Ta ortho avTikeipeva oxedialovTtal TEAEUTAIQ YIOTI €ival AvTIKEIPEVA TTOU
TotTroBeTOUVTAI OTRV 006Vvn (11.X. HUD) KO Ox1 oTnVv oKnvr Kai TTPETTE

TTAvTa va BpiokovTal JTTPOCTA aTTo KABE AVTIKEIUEVO OKNVAG
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BAZIKA ZXHMATA

To JME 1Tapéxel y€oa yia tnv dnuioupyia Bacikwy oxnuatwy. ‘Etol pag
EMTPETTEI VA BAAoupE TTOAU eUKOAQ Kal ypriyopa 3D ox\uaTta otnv oknv JoG.

Katroia atmmé ta facikd oxAuaTa givai:

Box

Ytdpyxouv 2 TpOTTOI YIa va dnUIOUPYAOCOUNE EvVa KOUTI

A) he min Kal max points
Vector3f min = new Vector3f (-5,-5,-5);
Vector3f max == new Vector3f (5,5,5);

Box b = new Box(“box”,min,max);

B) opifovtag kévTpo Kal TTAEUPEG
Box ¢ = new Box(“box” , new Vextor3f(-10,-10,-10),1000,1,1000);

Omrou Vextor3f(-10,-10,-10) €ival n ywvia Tou KOuTIoU Kal Ta €TTOPEVA Tpia

opiopaTa TToU akoAouBouv gival To JAKOG, TO UYWOG Kal TO TTAATOG avTioToIXA.

Cylimder

‘Evag Q1reIpog KUAIVOPOG opileTal wG €va OUVOAO OnuEiwv Kal ia
o1aBepry aréoTaon atrd yia ypauun. ‘Evag metrepacpévog KUAIVOPOG gival éva
UTTOOUVOAO TOU ATTEIPOU KUAIVOPOU OTTOU TO UAKOG TOU gival AlyOTePO aTTO £va
opiopévo onueio. 210 JME o KUAIVOpOG eival TTAvTa €vag TTETTEPATHEVOG
KUAIVOpoG. H dnuioupyia evog KuAivdpou atraitei 1o UWog Kal Tnv akTiva. O
apPIBUOG TWV TUNPATWY TTOU ATTOTEAOUV TO AKTIVWTO TWV KUAIVOPOU KaBWG Kal
TO Uyog TrapExovTtal amd pag. Ooo ueyaAuTepog O apIBPOS TWV TUNPATWY
1600 M0 AeTTTOMEPNG Oa gival Kal 0 KUAIVOPoS. O KUAIVOPOG TTpocavaToAideTal

TTAvTa EATTAWVOVTAG KATA PAKOG Tou agova Z.

Anpioupyia cylinder:
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Cylinder ¢ = new Cylinder(“Cyl” ,10,10,5,20);

10 gival Ta TUAPATA yIA TO UYOGS KAl TO AKTIVWTO.
5 gival n akTiva apa o KUAIvdopog Ba cival diapéTpou 10.

20 ival To UYog.

Sphere
Mia o@aipa kaBopietal atrd €va GUVOAO ONUEIWY TTOU I0ATTEXOUV ATTO

éva KevTpikd onueio. 210 jme n o@aipa Kabopiletal atrd éva KEVTPIKO OnuEio,
MIa akTiva Kal  évav apiBuo deiyudTwy yia Tov agova Z Kal TOV aKTIVWTO
agova. Ooo peyaAuTepog o apliBuog deiyudtwy (1 apiBuds TpIiywvwy) TOC0

KaAUTEPN N avaAuon TnNG oeaipag,

Anpioupyia o@aipag
Sphere s = new Sphere(“Sphere”,63,50,25);

O P6Aog Twv MabnuaTtikwy oTo jJME

Ta pabnuatikd Taiouv  onuavtikd pOAo  kal oTo  jme  yiaTi
avapgioBnTnTa 1o 3D ypa@IKd aTraIToOUV OPKETEG YVWOEIS HABNUATIKWV.
QoT1600 10O jme £xel TNV duvaToTNTA KAl ATTAANACCEl ToV XPHOTN OTTO TTOAAEG
AETTTOMEPEIEG KOAUTITOVTAG €va PEYAAO HEPOG TWV paABnuaATikwy “uynAou
EMITTEOOU” OePeNIWDEIS TUTTOI AvOAQUBAVOUV TNV AVTITIPOCWTTEUCT OUVOETWY
MOBNUATIKWV EVVOIWV Kal TV AEITOUpyia Toug Xwpic va xpeialetal ammd Pag
Karrola 1d1aitepn eupaduvon.

Ta dlavuouata atmmoTeAoUV oToIXEIWdEG TUTTO o€ 3D TrePIBAAANOV Kal
xpnoigotrolouvTal Katé képov. OI TTiVaKES ival €TTionNg éva PaciKO OTOIXEIO yia
TNV QTTEIKOVION YPAMPIKWY OUuoTNPATwy. To Quaternion eival iocwg 10 TTIO
TTEPITTAOKO OTTO TOUG BaCIKOUG TUTTOUG KAl OTO jme XPNOIYOTIOIEITAl yIa TNV
TTEPIOTPOPH AVTIKEIUEVWV.

Ta Vectors (diavuopaTa) xenoIMOTTOIOUVTAl VIO VO QVTITIPOCWTTEUCOUV

KAtrolo onueio A dielBuvon evw Ol TTIVOKES XPNOIKMOTTOIOUVTAl GUVRBWS yia
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TTEPIOTPOYEG 0 ouvduaoud e 1o quaternion . H kAdon Vector3f eival iowg n

M0 TTOAUXpPNOIYoTToOINKEVN KAGON OTO jme

Quaternions

To jme xpnoiyotrolei Ta quaternions €TTEIdN EMITPETTOUV TIG CUUTTAYEIG
QVTITIPOOWTTEUCEIG TWV TTEPICTPOPWYV N AVTIOTOIXA TOUG TTPOCAVATOAIOHOUG
otov TpIodIdoTaTo YXWwpo. Me Téooepig povo float TiuéEG pTTOpOUPE VA
QVOTTAPACTACOUUE TOV TTPOCAVATOAIOHO £VOG QVTIKEIMEVOU OTAV £VOG TTIVAKOG
TeEPIOTPOPNG Ba atraitouce 9. Evw eival apketd dUoKoAo va kartavonOei
TTARPWG n évvoia Tou quaternion utTApxel €vag MEYAAOG APIBUOG TTIOTIKWYV
MEBOOWV TIOU MOG ETITIPETTEI VA TIG XPNOIYOTIOIOUPE  XWPIG va  gival
ATTaPAITNTO VA KATAVOOUME OAQ Ta PaABNUATIKA TTOU KpURovTal OTTd TTiow.
Baoikd autég o1 péBodor dev TrepIAAUBAvVOUV TiTTOTA TTEPICCOTEPO ATTO TO VA
BETouV TIG TINEG TwV quaternion X,y,z,w XPNOILOTTOIWVTAS GAAa PECA yia TNG

TTEPIOTPOYEG.

Angle Axis

Mtropoupe v BEAOUUE va OPICOUNE TNV TTEPICTPOPH HAG WG TTPOG EVa
Ceuydpr &fova vywviag (Angle Axis) dnAadry kaBopifoupe évav a&ova
TTEPICTPOPNG KAl TNV ywvia TTEPICTPOPAS yUpo atmd autdv Tov agova. To
quaternion opiCel piIa péBodo TNV fromAngleAxis kai TNV
fromAngleNormalAxis dote va dnuioupynoel éva quaternion ammd autd TO
Ceuydpl. MTTopouue €TTiONG va TTPOKOAECOUUE TTEPIOTPOPR aATTO €va ndn

uTTdpXwv quaternion xpnoiyotroiwvTtag TNV uEBodo toAngleAxis.

Mapdadelypa TEPICTPOPNS XpnoipoTTolwvTag Tnv fromAngleAxis:
TTEPIOTPOPH oTOoV dfova Y katd 11T
Vector3f axis = new Vector3f(0,1,0);
Float angle = 3,14f;

s.getLocalRotation().fromAngleAxis(angle,axis);
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Three Angles

MTTopoUlE €TTIONG VO TTEPIOTPEWPOUUE Eva QVTIKEIMEVO KaBopiovTag TPEIG
ywvieg. O1 ywvieg avTITTPOOWTTEUOUV TNV TIEPIOTPOPN TOU KABe dAgova.
MaipvovTtag cav opiopa €vav Trivaka Tpiwv oToixeiwv float opiCouv Tnv ywvia,
OTTOU TO TTPWTO OTOIXEIO €ival TO X, TO OEUTEPO TO y KAl TO TPiTO TO z. H
MEBODBOG TTOU TTapéxeTal atrd To quaternion eival n fromAnlges kal JTTopoUlE

€TTIONG va YEUIOOUUE €vav TTiVOKa XpnoigoTtrolwvTtag Tnv toAngles.

Mapdadelypa TEPIOTPOYPNS XpnolhoTTolwvTag Tnv fromAngles:
mepioTpo®n 1 rad oTov X, 3 oTov y Kai 0 oToV Z
float[] angles = {1, 3, 0}

s.getLocalRotation().fromAngles(angles);

Three Axes

Edv €xoupe 3 Ggoveg yia va kaBopifouv TNV TTEPIOTPOPN HAG TOTE Ol
agoveg Ba kaBopifouv TOov apioTePd Afova, Tov ETTAVW AEova Kal ToV
KATEUOUVTIKO dgova avTioTolXa. € QUTAV TNV TIEPITITWON MTTOPOUME VO
xpnolyotroioouye Tnv fromAxes yia va dnuioupyhiocoupe TO quaternion.
Mpétrel va onuelwoouue OTI O auThv TNV TTEpITTTwon Ba dnuioupynBei Evag
Kalvoupylog Trivakag O1ou PETA Ba eival dxpnoTog, yI'autd Kal auTr n

MEBODOG dev ival KaAS va xpnoIdoTToIEiTaAl EQV gival va KANBE TTOAAEG POpPEG.

Visibility Determination

O 1pocdIopIouOS TNV EPBEAEIOG TWV OPATWY OTOIXEIWV ACXOAEITAI HE
TNV €AAXIOTOTTOINON TWV OEDONEVWY TWV OTOIXEIWV TTOU OTEAVOVTAI OTNV
KApTa ypa@IKwy yia va ammodoBouv atnv 00dvn. Zuykekpiuéva dev BEAOUNE va
OTEAVOUNE aToIXEia Kal dedouéva Ta OTToia OEV TTPOKEITAI VA EUPAvVIOTOUV. Ta
oTOIXEia Ta oTToia dev OTEAVOVTAlI OTNV KAPTA YPAQPIKWY XapakTnpifovtal wg
culled. H apxikij eotiaon autou Tou TPRAuarog eival 1o frustrum Culling 1TOU

Baoicetal oTo OTITIKO frustrum TNG KAPEPQG.
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OuolaoTikd autd 10 frustrum dnuioupyei €€l TUTTOTTOINUEVA ETTITTEDQ
oTrmikNG. E¢etdlovral Ta Bounding Volumes Twv avTIKEINEVWY VIO va eAeyXOEi
€av Ta Opla Toug autd PBpiokovTtal eviog euPéAciag Tou frustrum. Edv oe
OTTOIODATTOTE ONUEIO N OPIOBETNON TOU AVTIKEIMEVOU Eival £Ew aTTO TO ETTITTEDO
TTOU opicape, TTETIETAI £w Kal Oev eTTeCEpyAlovTal TTAEOV WOTE va atrodoBouv
otnv oknvr. Autd TrepIAauBavel Kal Tuxov “Taidia” Ta otroia diaxeipiCovTal

auTo emITPETTEI Ypriyopa culling yia yeyaGAa TURUOTA OKNVAG.

Collision Calculations

To jme Trapéxel €va ekTeVEG OUOTNUA QVIXVEUONG OUYKPOUOEWV.
XpnoigotroiwvTtag To Bounding Volumes ptropouv va yivel EAeyX0g yia To Qv

OUO AVTIKEIMEVA OUYKpoUovTal N OXl.

KE®AAAIO 3.

Camera

To Jme xpnoiyotrolei TNV KAUEPA YIO VA TrEPIypAWEl dIAQOPOUS
BaoikoUg OpoUG OXETIKA WE TO TTWG YiveTal render oTo scenegraph. Otrwg Kai
O€ MIa TTPAYMATIKA QWTOYPAQIKN pnxavr n 6€on kai o gakog kabopifouv
TTOOO KOl TTOI0 MEPOG TOU TIPAYMOTIKOU KOOPOU Ba Kataypogei yia va
atrodoBei apydTepa. ‘ETol Kal €dw N KAuePa Tou jme Kabopilel TTOo0g aTrd Tov
€IKOVIKO pag K6ouo Ba armodoBei kal Ba edeIxBei 0TO XPAOTN.

Tnv kAuepa UPTTOPOUPE va TNV XEIPIOTOUPE OTTWG OTTOIOdATTOTE GAAO
QvTIKEIEVO TTAvw oTnv oknvrl. AuTO atmAG aTtraiTei va KAVOUUE XPrion Tou
CameraNode. H TotroBeoia kai o1 pubpiocig TIg Kapepag pag kabopifouv TO
Aeyopevo View Frustrum 10 OTT0i0 €ival pia AoyIKR TTEPIYPAQPr) TOU OUVOAIKOU
OYKOU TOU XWPOU TTOU €ival opatodg OTOV XpNoTH.

Edv mTaipvape pia Trupapida, KOBaPe 10 TTAVwW PEPOG TNG Kal KOITACOUE
TNV TTUPANiIda atrd TNV Kopuer TTpog TNV Bdon autd TTou BAETTOUNE Eival auTd

Tou opietal wg view frustrum. H véa diaudpewon Kopupnig n otroia
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onMIoupyeiTal  avTimpoowTrevel TNy 0Bdévn Tou Xpnrotn. H Tupauida
ETTEKTEIVETAI TTPOG TA €EW BIEUPUVOVTAG TO TOTTIKO TTEdi0. OTIONTTOTE PPIOKETAI

EVTOG TNG TTUpapidag yiveral render evw oTIONTTOTE PPICKETAI EKTOS QyVOEITAl.

TN

View Direction

\ Far Plane /

Frustum

Near Plane

Camera Position

Figure 1: 2D View Frustum

AuTo divel Tnv duvatoTnTa oTo Jme va xelpifetal ouvleTa scenegraph
ME TTOAAG avTiKeipeva dlaTnpwvTag woTtéco uywnAd Frame Per Second (fps).
O1 puBpioeic TG KAuEPag pag Ba kabopiocouv TToI0 Ba ival To view Frustrum,
O TTPOCAVATONIOUOG TNG OTOV KOOHPO KOl TTOIEG O1 IBDIOTNTEG TWV TTAEUPWV TNG
TT.X. Ol TTAEUPEG €KTEIVOVTAI PE TETOIO TPOTTO TTOU VA dNUIOUPYOUV HIa PMEYAAN
ywvia divovtag otov xpnoTtn éva TTOAU €upU OTITIKO TTedio | PHEVOUV OXETIKG
KOVTA ONMIOUPYWVTAG TNV aioBnon evog TOUVEA aTnV OKNVA;

EmTTAéOV N KAuEPa E€MITPETTEI OTO XPNOTN VA €AEYXEl TTOIO Eival TO
frustrum kal TToOI0G O TTPOCAVATONICUOG TOU. 2T0 jme dev Ba TTPETTEl TTOTE VA

OnNUIoUPYOUNE APECA PIa KAPEPA £TO1 WOTE VA ATTOQPUYOUME TUXOV £CAPTAOEIG
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atrd KATTOI0 OUYKEKPINEVO APL. EvVaAAOKTIKG {NTAUE PIa KAPEPA ATTO TOV
Renderer. H pévn mapduetpog TTOoU amraiTeital €ivar n avaluon Tou Ba

a1rod00€i N €IKOVAG PO WOTE va €XOUME aKpIPRr atrédoaorn.

To view Frustrum

2710 jme 10 frustrum péoa otnv KAGon TG Kapepag atroTeAciTal atrd £€)
emimeda ( top, bottom, front,back,left,right) Ymépxouv duo 1pdTTOI VIO va

opiooupe 10 View Frustrum.

1.
public void setFrustum(float near, float far, float left, float right, float top, float
bottom);

xpnoigotolwvtag Tnv setFrustrum o xpriotng kaBopilel Ta €En emmitreda
oTrmikNAG Tou frustrum. Autd Ta emimeda opifovral wg n arrdéoTacn amd To

onueio Tou pariou.

MNa apddeypa 1o

cam.setFrustum(1.0f, 1000.0f, -0.55f, 0.55f, 0.4125f, -0.4125f);
opiCel TO KOVTIVO ETTITTEDO WG MIA Povada atrd TO ONUEIO TOU MPATIOU, TO
MakpIvo eTTiTredo wg 1000 povadeg, To left kai right wg 0.55 (kdvovtag €101 TO
KOVTIVO eTTiTTedo va €xel TAdtog 1,1) kai 1o top kai botton amé 0,4125

(k@vovTag TO KOVTIVO £TTiTTEdO UWoug 0,85)

2.
public void setFrustumPerspective(float fovY, float aspect, float near, float

far);
omrou 10 foy(Y) opiCel TNV ywvia oTmikKAG oTnv KateuBuvon Y. To aspect

KaBopilel TNV oxéon PETALU ToUu UWPOUGS Kal TOU TTAATOUG TOU TTapaBupou Kal TO

near kai far kaBopifouv To KOVTIVO KaI TO JOKPIVO ETTITTEDO.
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MNa Tapdadeypa
cam.setFrustumPerspective(45.0f,(float) display.getWidth() / (float)
display.getHeight(), 1, 1000);

Scenegraph

Mia avatrapdoTacn oknvhg (scenegraph) atroteAgital ammd dUo TUTTOUG
KOuBwv. Toug ecwTtepikoug (Internal Nodes) kai Toug @UAAWSEG (Leaf Nodes).
O1  eowrtepikoi kouBdl avagépovral  kal wG Nodes kai ol LeafNodes
avagépovtal ws Geormetry (yewpeTpieg). H dilagopd Twv dUo auTwv gival OTI
Ta Nodes ptropouv va trepiExouv Traidia (1r.X. AAAO KOPPBO 1 GAAN YEWMETPIA)
EVW Ol YEWWETPIEG Oev PTTOPOUV va €xouv TTaIdId, €vwy Kal ol duo TUTTOI
TTEPIEXOUV  ONMAVTIKEG  TTAnpogopie¢  yia  Tov  €autd  TOug  (

transforms,Boounding Volumes, renderState kai controllers).

Spatials

To Spatial kaBopiCel v PBacikl kKAGon yia OAa Ta OTOIXEIQ OTO
scenegraph. ‘Exoupe dUo katnyopieg Spatial T1a Geometry kai Nodes. Ol
TTANPOPOpPIEC TOU scenegraph dnuioupyouvTal o€ 2 QACEIC — TTEPACHATA. ZTO
TTPWTO TTEPACHA TTOU YiVETAl aTTO TTAVW TIPOG Ta KATW YivovTal OAEG ol
METATPOTTEG (transforms) kal 010 deUTEPO TTEPACUA TTOUU YiVETAI ATTO KATW

TTPOG Ta TTAVW YivovTal O OPIOBETACEIG.

CameraNode

H CameraNode pag emTpétrel va XpNOIMOTTOIOOUME O QVTIKEINEVO
Camera oav oToixeio Tou scenegaph. To 6@eAog atrd auTod cival OTI TTOPOUNE
va TTpookoAAooupe Tnv Camera pag o€ OTTOIOOATIOTE QVTIKEIMEVOS TNV
oknvng. O TmpooavatoAioudg 1¢G CameraNode kaBopilel kai  Tov
TTpooavatoANiopod Tng camera. Katd tnv kAnon tn¢ UpdateWorldData n
CameraNode 0a eEao@alioel TNV avavéwaon ToU OTITIKOU TTEdiou TNG KAPEPAG.

Katd ouvémeia av kKaAéooupe Tnv updateGeometricState ammd tnv oknvi
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Tavw oTtnv otroia eival TpookoAAnuévn n CameraNode Ba avavewbei 10

oTITIKO TTEDIO.

KEDAANAIO 4.

Model Bound

Ta o6pia evog povriéAou kabopifovralr amd 10 Boundong Volume Trou
TTEPIEXEI TA YEWMETPIKA Oedopéva TTpoéAeuong Tou. Ta opia autd Oev
METa@PAlovTal O€ XWPEOG TOV KOOWO Mag OAAG KpaTiouvTal OTO  XWPO
YEWMETPIAG. AUTA Ta OpIa XPNOILOTTOIOUVTAIl VIO VA PETPACOUMNE TA OpIa TWV

gometry Kal KAt €TTEKTACN TA OPIA TWV KOUPBWV.

Bounding Volumes

To Bounding Volumes xpnOIPOTIOIEITAI yIA TNV aQaipecn TTEPITTWV
QVTIKEIUEVWV TTPIV TO render TnNG OKNVAG Kal KaBopilel dv éva QvTIKEIPYEVO
BpiokeTal p€oa OTO OTITIKO TTEDIO MIOG KOIVOTNTAG. lMNa oUvOETa QVTIKEIUEVA
OTTWG €vag avlpwTrivog opyavioudg eivar TToAU dUOKOAO va KaBopioTei
utToAOYiOTNKA €AV AQUTO TO QVTIKEIMEVO PPIOKETAI JECA OTO OTITIKO TTOU HOG
evolopEépel dedopévou OTI OAeG o1 DOKIYEG Ba ETTPETTE va yivouv yia KABe
TTOAUYWVO TTOU UTTAPXEI OTO POVTEAO.

‘ET01 évag adpatog atrAGG Habnuatikdg 6ykog OTTwG HIa o@aipa A évag
KUBOG TOTTOOETEITAl YyUPO OTTG TO TIPOTUTIO ME TETOIO TPOTIO WOTE VA
mepIAauBavel OAn TNV yewueTpia Tou ouvBeTou TTpOTUTTOU. OTAV AgiTTOUV
yivetal n diadikacia Tou culling oto scenegraph auté 10 a1TAG QVTIKEIYEVO
ecetaletal yia 1o av Ba gival opatd r Ox1 Tpiv oTalei yia rendering. Eav 10
a1TAG QUTO AVTIKEIMEVO ATTOTUXEI TO TEOT ( OV BPIOKETAI HEOA OTO OTITIKO TTEDIO
TNG KAYEPAG) TOTE TO OUVOETO POVTEAO KAl OAA TOu Ta TTAIOIA ATTOPPITITOVTAI

atro Tnv diadikacia Tou render kepdifovTag £T01 SUVANN OTOV ETTEEEPYAOTH
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CullState

KaBopilel éva RenderState’ Tou XeIpiCeTal TNV TTpdOoOYn  EVOg
OuyYKeKpIPEVOU Tpiywvou. YTrapxouv Tpelg emIAoYEG : CS_FRONT, CS_BACK,
CS_NONE. H mmo ouvnBiouévn xprion tou CullState civai n CS_BACK (
a@AipeECN TOU TTIOW PEPOUG TWV AVTIKEIMEVWY. Me auTtov TOV TPOTTO ETTITPETTEI
otov Renderer va pynv utroAoyiCel Ta Tpiywva Ta otroia dev BAETTOUV TTPOG TNV
Kauepa autd pTTopEi va €XEl oav OTTOTEAECPA  ONUAvTIK augnon Tng
Taxutntag. To CullState xeipiCetan 6mmwg otroladntrote dAAo RenderSate kai
MTTOPEl va TOTTOBETNBEI OTTOUdNTIOTE OTnNV OKNVvl MoG. EE opiopol kapia

TTAEUPQ OEV ATTOPPITITETAI

LightState

Mapéxel Ta P€OQ WOTE va PTTOPEI va TTPooTeBEl QWTIONOS OE HIa
ypa@ikny oknvh. Eva lightState ytropei va mepiéxel kaBoAou ) TToAAG ewrTa. To
LigthState ptropoupe va 10 X€IPIOTOUPE KAAUTEPA XPNOIMOTIOIWVTAG TO PHECO
evog LightNode. Me 10 LightNode ptropoupe av X€IPIOTOUPE TO QWG oav va

NTAV AVTIKEIUEVO TNG OKNVAG.

ZBufferState ( j depthBuffer)

To ZBufferState BonBasl oto rendering. Autoé TTOU KAVEI €ival va KpATAEl
TTANPOPOPIES VIO TO KABE pixel T.X. TO XPWHA, TO TTOOO PAKPIA BPIOKETAI AUTO
TO0 pixel KOBW¢ Kal av uPtTopei va 1O KAvel override 11 Oxl. To TeAeuTaio

eCapTdaTal atrd 1O TI OpicHaTa Ba TOU OWOOUUE EUEIC.

e CF_NEVER - 10 TTpWTO pixel Tou TtoTrOBETEITAI VO NV KOAUQPBET aTTd

KavEva ETTOMEVO.

" Evid n yewpeTpia kaBopilel Ta dedopéva TTOU TTPOKEITAl va Yivouv

render 1o RenderState kaBopilel TNV EuPAvion Twv dEDOUEVWV.
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e CF _LESS - é£xouue avtikardotaon pixel av 1o Kaivoupyio pixel
BpiokeTal o KovTd ( o€ BABOC) atrd Ta TPEXOV.

« CF_EQUAL - yiverar avrikatdoTtaon pixel av 10 Kaivoupyio pixel
BpiokeTal oo id10 BABOG e TO AdN UTTAPXOV.

e CF_LEQUAL - yivetar avtikatdotaon pixel av 10 kaivoupyio pixel
BpiokeTal o€ HIKPOTEPO A i00 BABOG aTTd TO RON UTTAPXOV.

e CF_GREATER - yiverar avrikardotaon pixel av 1o kaivoupyio pixel
BpiokeTal Mo Pakpid atrd 10 TPEXOV pixel.

e CF_NOTEQUAL - yivetal avtikataotaon pixel av 1o kaivoupylo pixel
oev PBpiokeTal 0TO idI0 BABOG aTrd TO ioNn UTTAPXOV.

« CF_GEQUAL - yivetal avTtikat@otaon pixel av 1o Kaivoupyio pixel
BpiokeTal o€ i00 N peyaAuTtepo PABog atrd 1o rdn UTTAPYXOV..

e CF_ALWAYS - mdavra 710 Kalvoupylo pixel avTikaBiotd T1a non

uTTAPXOV.

KEDAAAIO 5.
JME Physics

To ovotnua Tou jJME physics tmapéxel éva interface avaueoa oto jME
kai otnv ODE (Open Dynamic Engine). TotroBeteital Trdvw atmd pia eAa@pog
TpotroTroINuévn €kdoaon TnG odejava Kal TTaPEXEI TPOTTOUG Yia va dnuioupynOei
TTOAU €UKOAQ €vag KOOHUOG QUOIKAG Kal va TTPO0TEBOUV O€ auTOV AVTIKEIPEVA.
Mtropoupe va €xoupe KATI TTOAU a1TAG OTTWG £vVA KOUTI va €KTEAEI MIO EAEUBEPN
TTwon €wg KATI TTOAU ouvBeTo T1.X. éva auTtokivnto A €vav avBpwtro. H
apxIkn 16éa nTav Tou Nicolaas de Bruyn trou £€BaAe TiI¢ Bdoeig evw apyoTepa
TpooTédnkav kai ol Per Thulin kai Ahmed Al-Hindawi o€ pia mpooTtrdBeia yia

QVATITUEN Kal TTPOCOEON VEWV XAPOKTNPIOTIKWV.
ODE (Open Dynamic Engine)

Eival pia open source BIBAIOBAKN @uoiknG ypauuévn oe C. Me GAAa
Aoyia  gival pia €AeUBepn BIBAIOBAKN yia MIMACEIS auoTnPed OUVAMIKAG
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owpdatwy. MNa Tapddeiypa emmiyeiwy oxXNUATWY, TTAAOPATWY PE TTOdIa KABWG
Kl Kivnon avTIKEIEVWY O€ €IKOVIKEG TTpayuaTikotnTeg. H ODE eival ypriyopn,
EUKAMTITN, avegdpTnTn TTAATQOPUAG ME TTPONYMEVES evWaOElg (joints), €TTagEg
ME TPIBA, avixveuon ouykpouoewv K.a. Ev oAiyoig eivar pia BiBAI0BAKN

KATAAANAN yIa QUOIKES TTPOCOUOIWCEIG.
ODEjava

Eivar pia open dynamic Engine atrokAeioTikd yia java. To API
TTapoucidlel TTpéoBacn, Kail xaunAou emitrédou otnv BiIPAI0BRAKn Tng ODE kai
TpooBacn uwnAol emTTédOU OTO  avTIKEiyEva TnG odejava. Kabwg n
BIBAI0BNKN cival ypauuévn o C dev ival AVTIKEINEVOOTPAPNG Kal yI' auTd TO
AOYO XpeIdoTNKE va dnuioupynBouv Ta avTikeipeva uywnAdTtepou emmimTrédou. H
odejava PTTOPEI va XpNOIPOTIOINGEI o€ OTTOIAdNATIOTE EQAPUOYR YIaTi gival pia
avecdptntn PiIBAI0GAKN. H 1o koivip xprion Tng odejava eivar oe 3D
EPAPMOYEG.

KEDAAAIO 6.
JME 21nv MNpagn

H TTapakdtw e@apuoyr dnuioupyei €vav KOOPO QUOIKAG. ZTOV KOOUO
QuTO aTTEIKOVIZETAI PIa TTIOTA KAl €Va AVTIKEIUEVO TO OTTOI0 KATEUBUVOUUE EUEIC
pe 1a TARkTpa W,A,S,.D, kaBwg kai petd Q, E 1TOU peTOKIVOUV TNV TTiOTA.
Ymrapxel €mmiong pia ChaseCamera ) o1roia akOAOUBED TTIOTA TO QVTIKEIYUEVO
MOg o€ KABe Tou Kivnon. To avTikeiyevo pag €xel oploTei wg dynamicNode evw
TO0 terrain kal Ta OlOXWPEIOTIKA w¢ staticNode, €101 PTTOPOUPE VA €XOUE
collision.

/*

*

* JME sthn praksi
* Anaptuksh Trisdiastatou diadrasthkoy pexnidioy perihghshs

*

*/
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package simplesimple;

import com.jme.app.SimpleGame;

import com.jme.bounding. BoundingBox;

import com.jme.bounding.BoundingSphere;
import com.jme.image. Texture;

import com.jme.input.KeyBindingManager;
import com.jme.input.Keylnput;

import com.jme.input.NodeHandler;

import com.jme.intersection.Intersection;

import com.jme.math.Vector3f;

import com.jme.math.FastMath,;

import com.jme.renderer.Camera;

import com.jme.scene.CameraNode;

import com.jme.scene.Controller;

import com.jme.scene.Node;

import com.jme.scene.Skybox;

import com.jme.scene. Text;

import com.jme.scene. TriMesh;

import com.jme.scene.shape.Box;

import com.jme.scene.state. AlphaState;

import com.jme.scene.state.RenderState;

import com.jme.scene.state. TextureState;

import com.jme.system.DisplaySystem;

import com.jme.util.LoggingSystem;

import com.jme.util. TextureManager;

import com.jmex.effects.ParticleManager;
import com.jmex.model. XMLparser.Converters.FormatConverter;
import com.jmex.model. XMLparser.Converters.MaxToJme;
import com.jmex.model. XMLparser.JmeBinaryReader;
import com.jmex.physics.DynamicPhysicsNode;
import com.jmex.physics.StaticPhysicsNode;
import com.jmex.physics.geometry.PhysicsBox;
import com.jmex.physics.util.SimplePhysicsGame;
import java.io.BufferedInputStream;

import java.io.ByteArraylnputStream;

import java.io.ByteArrayOutputStream;

import java.net.URL;

import java.text. NumberFormat;

import java.util.Calendar;

import java.util. HashMap;

import java.util.logging.Level;

import com.jme.scene.shape.Box;

import com.jme.math.Vector3f;

import com.jmex.physics.*;

import com.jme.math.Quaternion;

import com.jme.light.PointLight;

import com.jme.scene.state.LightState;
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import com.jme.renderer.ColorRGBA;

import com.jme.scene.SharedMesh,;

import com.jme.light.DirectionalLight;

import com.jme.bounding. BoundingBox;
import com.jme.scene.shape.Cylinder;

import com.jme.input.InputHandler;

import com.jme.input.InputHandler;

import com.jme.input.action.InputAction;
import com.jme.input.action.InputActionEvent;
import com.jme.input.thirdperson. ThirdPersonMouseLook;
import com.jme.bounding.BoundingSphere;
import com.jme.input.ChaseCamera;

import com.jme.input. ThirdPersonHandler;
import com.jme.scene.shape.Sphere;

import com.jmex.physics.TranslationalJointAxis;
import com.jmex.physics.Joint;

import com.jme.scene.state.ZBufferState;
import com.jme.scene.state.CullState;

import com.jme.scene.Spatial;

import com.jme.math.spring.SpringPoint;
import java.util.Date;

import com.jme.input.util. SyntheticButton;

/**
*

* (@author Eirini
*/

public class SimpleSimple extends SimplePhysicsGame {

/** The camera that we see through. */
private CameraNode camNode;
private Node cam_char;

private ChaseCamera chaser;

/** Physics Nodes */

private StaticPhysicsNode

staticNode,staticNode2,staticNode3,staticNode4,staticNode5;
private StaticPhysicsNode staticNodeEso3,staticNodeFinish;

private DynamicPhysicsNode

dynamicNode,dynamicNode2,dynamicNode3,DynamicNodeFinish;

private DynamicPhysicsNode

DynamicBombal,DynamicBomba2,DynamicBomba3,DynamicBomba4,DynamicBo

mba5;
/** the bonus we are going to use */
private DynamicPhysicsNode

DynamicBonus1,DynamicBonus2,DynamicBonus3,DynamicBonus4;

boolean reDrawTimer;

/** parts of the car */

Box h, topBox, FinishBox;
Node car;
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/** the bombes we are going to use */
Sphere Bonus1,Bonus2,Bonus3,Bonus4;
/** keeps the date */

Date nowDate;

long end;

float[] angles;

/** A sky box for our scene. */

private Skybox skybox;

/** clock */

private int second =60;

private int hour;

private int minute;

private int startSecond =60;

private int startMinute =1;

private int startHour;

/** variable to check if all bonus are collected */

private boolean finished;

/** timer */

private Calendar event;

private static final NumberFormat twoDecimals = NumberFormat.getInstance();

/** texts of the game */

private static Text
completionText,LivesText,EndLivesText,restartTxt,EndTimeText,BonusText,winTex
t;

private boolean continueUpdating = true;

/**variable to keep count of player's lives and bonus */

private int lives, bonus=0;

public static void main(String[] a) {
SimpleSimple app = new SimpleSimple();
// Signal to show properties dialog
app.setDialogBehaviour(SimpleGame. ALWAYS SHOW_PROPS DIALOG);
// Start the program

app.start();

protected void simplelnitGame() {

/** Sets the title of our display. */
display.setTitle("Monkey Box");

/** Create a ZBuffer to display pixels closest to the camera above farther ones.

*/
ZBufferState buf = display.getRenderer().createZBufferState();
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buf.setEnabled(true);
buf.setFunction(ZBufferState. CF. LEQUAL);
rootNode.setRenderState(buf);

// inisialize the variable

finished = false;

//add moto to the scene

setupMoto();

//add ground to the scene
setupGround();

//build the ChaseCamera
setupChaseCam();

//build the player input

setupInput();

//add lihght to the world
setupLighting();

//add external borders to the scene
setupBorder();

//add internal borders to the scene
setupInsideB();

//Add the Skybox

setupSkybox();

//add bonus and bombes to the scene
setupEmpodia();

//keep track of lives and bonus
LivesAndBonus();

//build the timer for the count down
Countdown();

//update the scene graph for rendering
rootNode.updateGeometricState(0.0F, true);
rootNode.updateRenderState();

}

private void setupGround() {

// create object floor

Box floor = new Box("Floor", new Vector3f(-10,-10,-10), 100, 0.5f, 100);
//set the new position

floor.setLocalTranslation(new Vector3f(0,-18,0));

// Give floor a bounds object to allow it to be culled
floor.setModelBound(new BoundingBox());

// Calculate the best bounds for the object

floor.updateModelBound();
floor.setLightCombineMode(LightState.OFF);

//floor texture

/I Get a URL that points to the texture we're going to load
URL monkeyLoc;

monkeyLoc=SimpleSimple.class.
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getClassLoader().getResource(
"ground.jpg");
/I Get a TextureState
TextureState ts=display.getRenderer().createTextureState();
// Use the TextureManager to load a texture
Texture t = TextureManager.load Texture(monkeyLoc,
Texture. MM_LINEAR,
Texture. FM_LINEAR); /MM _LINEAR and FM_LINEAR let us know hot
to filter the texture
// Assign the texture to the TextureState
ts.setTexture(t);
/I Sets that floor should use renderstate ts
floor.setRenderState(ts);

//make floor static since floor can't move'

/I create static Node

staticNode = getPhysicsSpace().createStaticNode();

// attach the node to the root node to have it updated each frame
rootNode.attachChild(staticNode);

//attach floor to the static node

staticNode.attachChild(floor);

//generate the collision geometry
staticNode.generatePhysicsGeometry();

// not to be visible the forces on the screen

showPhysics = false;

//add transparent floor not to fall the car in space
StaticPhysicsNode transparentfloor = getPhysicsSpace().createStaticNode();
rootNode.attachChild(transparentfloor);

//create a Physics box

PhysicsBox floorBox = transparentfloor.createBox("floor");
//scale the floor

floorBox.getLocalScale().set(300, 0.5F, 300F);
floorBox.setLocalTranslation(new Vector3(0,-28,0));
rootNode.attachChild( transparentfloor);

}

private void setupLighting() {

/** Set up a basic, default light. */

DirectionalLight light = new DirectionalLight();
light.setDiffuse(new ColorRGBA(1.0f, 1.0f, 1.0f, 1.01));
light.setAmbient(new ColorRGBA(0.5f, 0.5f, 0.5f, 1.01));
light.setDirection(new Vector3f(1,-1,0));
light.setEnabled(true);

/** Attach the light to a lightState and the lightState to rootNode. */
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}

LightState lightState = display.getRenderer().createLightState();
lightState.setEnabled(false);

lightState.attach(light);

rootNode.setRenderState(lightState);

private void setupBorder() {

// create object toixos

Box toixos1 = new Box("walll", new Vector3£(0,0,0),10,6,3 );
// array to keep the angle of rotation

float [] rotl ={0,1.1,0};

//assing a rotation

toixosl.setLocalRotation(new Quaternion(rotl));

//set new position

toixosl.setLocalTranslation(new Vector3f(-80,-21.5f,-85));
toixos1.setModelBound(new BoundingBox());
toixos1.updateModelBound();

//make toixos a static object

StaticPhysicsNode staticNode2 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode?2);

staticNode2.attachChild(toixos1);
staticNode2.generatePhysicsGeometry();

//point to the toixos texture

URL monkeyLoc2;

monkeyLoc2=SimpleSimple.class.
getClassLoader().getResource("diagwnia.jpg");

/I Get a TextureState
TextureState ts2=display.getRenderer().create TextureState();
// Use the TextureManager to load a texture
Texture t2 = TextureManager.loadTexture(monkeyLoc2,
Texture. MM _LINEAR,
Texture.FM_ LINEAR);
// Assign the texture to the TextureState
ts2.setTexture(t2);
// Signal that toixos1 should use renderstate ts
toixos1.setRenderState(ts2);

//to1x0s2

Box toixos2 = new Box("wall2", new Vector31(0,0,0),10,6,1 );
float [] rot2 ={0,0.201,0};

toixos2.setLocalRotation(new Quaternion(rot2));
toixos2.setLocalTranslation(new Vector3(-30,-21.5f,-107));
toixos2.setModelBound(new BoundingBox());
toixos2.updateModelBound();
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toixos2.setRenderState(ts2);

StaticPhysicsNode staticNode3 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode3);

staticNode3.attachChild(toixos2);
staticNode3.generatePhysicsGeometry();

//toixos3

Box toixos3 = new Box("wall", new Vector3£(0,0,0),10,6,3 );
float [] rot3 ={0,1.57£,0};

toixos3.setLocalRotation(new Quaternion(rot3));
toixos3.setLocalTranslation(new Vector3f(-105,-21.51,-10));
toixos3.setModelBound(new BoundingBox());
toixos3.updateModelBound();

toixos3.setRenderState(ts2);

StaticPhysicsNode staticNode4 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode4);
staticNode4.attachChild(toixos3);
staticNode4.generatePhysicsGeometry();

//toixos4

Box toixos4 = new Box("wall", new Vector3£(0,0,0),10,6,3 );
float [] rot4 ={0,1.20£,0};

toixos4.setLocalRotation(new Quaternion(rot4));
toixos4.setLocalTranslation(new Vector3f(-100,-21.51,-50));
toixos4.setModelBound(new BoundingBox());
toixos4.updateModelBound();

toixos4.setRenderState(ts2);

StaticPhysicsNode staticNode5 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode5);
staticNode5.attachChild(toixos4);
staticNode5.generatePhysicsGeometry();

//t01x0s6

Box toixos6 = new Box("wall2", new Vector3(0,0,0),10,6,1 );
float [] rot6 ={0,0.20£,0};

toixos2.setLocalRotation(new Quaternion(rot2));
toixos6.setLocalTranslation(new Vector3f(15,-21.51,-110));
toixos6.setModelBound(new BoundingBox());
toixos6.updateModelBound();

toixos6.setRenderState(ts2);

StaticPhysicsNode staticNode7 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode7);
staticNode7.attachChild(toixos6);
staticNode7.generatePhysicsGeometry();

//toixos7
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Box toixos7 = new Box("wall2", new Vector3£(0,0,0),10,6,3 );
float [] rot7 ={0,2.27£,0};

toixos7.setLocalRotation(new Quaternion(rot7));
toixos7.setLocalTranslation(new Vector3f(60,-21.51,-90));
toixos7.setModelBound(new BoundingBox());
toixos7.updateModelBound();

toixos7.setRenderState(ts2);

StaticPhysicsNode staticNode8 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode8);
staticNode8.attachChild(toixos7);
staticNode8.generatePhysicsGeometry();

//to1x0s8

Box toixos8 = new Box("wall2", new Vector31(0,0,0),10,6,3 );
float [] rot8 ={0,2.10f,0};

toixos8.setLocalRotation(new Quaternion(rot8));
toixos8.setLocalTranslation(new Vector3f(85,-21.51,-45));
toixos8.setModelBound(new BoundingBox());
toixos8.updateModelBound();

toixos8.setRenderState(ts2);

StaticPhysicsNode staticNode9 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode9);
staticNode9.attachChild(toixos8);
staticNode9.generatePhysicsGeometry();

//t0ix0s9

Box toixos9 = new Box("wall2", new Vector31(0,0,0),10,6,1.5f);
float [] rot9 ={0,1.50£,0};

toixos9.setLocalRotation(new Quaternion(rot9));
toixos9.setLocalTranslation(new Vector3f(89,-21.51,-10));
toixos9.setModelBound(new BoundingBox());
toixos9.updateModelBound();

toixos9.setRenderState(ts2);

StaticPhysicsNode staticNode10 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode10);
staticNode10.attachChild(toixos9);
staticNode10.generatePhysicsGeometry();

//toixos10

Box toixos10 = new Box("wall2", new Vector3£(0,0,0),10,6,3 );
float [] rot10 ={0,1.201,0};

toixos10.setLocalRotation(new Quaternion(rot10));
toixos10.setLocalTranslation(new Vector3f(80,-21.5f,35));
toixos10.setModelBound(new BoundingBox());
toixos10.updateModelBound();

toixos10.setRenderState(ts2);
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StaticPhysicsNode staticNodel1 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode11);

staticNode1 1.attachChild(toixos10);

staticNode1 1.generatePhysicsGeometry();

//toixos11

Box toixos11 = new Box("wall2", new Vector3£(0,0,0),10,6,3 );
float [] rot11 ={0,0.801f,0};

toixos11.setLocalRotation(new Quaternion(rotl1));
toixos11.setLocalTranslation(new Vector3f(55,-21.5f,65));
toixos11.setModelBound(new BoundingBox());
toixos11.updateModelBound();

toixos11.setRenderState(ts2);

StaticPhysicsNode staticNode12 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode12);
staticNode12.attachChild(toixos11);
staticNode12.generatePhysicsGeometry();

//toixos12

Box toixos12 = new Box("wall2", new Vector3£(0,0,0),10,6,3 );
float [] rot12 ={0,0.20£,0};

toixos12.setLocalRotation(new Quaternion(rot12));
toixos12.setLocalTranslation(new Vector3f(20,-21.5f,80));
toixos12.setModelBound(new BoundingBox());
toixos12.updateModelBound();

toixos12.setRenderState(ts2);

StaticPhysicsNode staticNode13 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode13);
staticNode13.attachChild(toixos12);
staticNode13.generatePhysicsGeometry();

//toixos13

Box toixos13 = new Box("wall2", new Vector3£(0,0,0),10,6,3 );
float [] rot13 ={0,0.05f,0};

toixos13.setLocalRotation(new Quaternion(rot13));
toixos13.setLocalTranslation(new Vector3(-20,-21.51,83));
toixos13.setModelBound(new BoundingBox());
toixos13.updateModelBound();

toixos13.setRenderState(ts2);

StaticPhysicsNode staticNode14 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode14);
staticNode14.attachChild(toixos13);
staticNode14.generatePhysicsGeometry();

//toixos14

Box toixos14 = new Box("wall2", new Vector3£(0,0,0),10,6,3 );
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float [] rot14 ={0,-0.701,0};

toixos14.setLocalRotation(new Quaternion(rot14));
toixos14.setLocalTranslation(new Vector3(-60,-21.51,70));
toixos14.setModelBound(new BoundingBox());
toixos14.updateModelBound();

toixos14.setRenderState(ts2);

StaticPhysicsNode staticNodel5 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNode15);
staticNode15.attachChild(toixos14);
staticNode15.generatePhysicsGeometry();

private void setupInsideB() {

// create object Esol

Box esol = new Box("wall", new Vector3£(0,0,0),2,3,2 );
float [] rotl ={0,2.10f,0};

esol.setLocalRotation(new Quaternion(rotl));
esol.setLocalTranslation(new Vector3f(20,-24.51,36));
esol.setModelBound(new BoundingBox());
esol.updateModelBound();

StaticPhysicsNode staticNodeEso1= getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso1);
staticNodeEso1.attachChild(esol);
staticNodeEso1.generatePhysicsGeometry();

//toixos texture

URL monkeyLoc2;

monkeyLoc2=SimpleSimple.class.
getClassLoader().getResource("myborderROT256 512.jpg");

// Get a TextureState

TextureState ts2=display.getRenderer().create TextureState();

/I Use the TextureManager to load a texture

Texture t2 = TextureManager.loadTexture(monkeyLoc2,
Texture. MM_LINEAR,
Texture.FM_LINEAR);

/I Assign the texture to the TextureState

ts2.setTexture(t2);

esol.setRenderState(ts2);

//Es02

Box eso2 = new Box("wall", new Vector31(0,0,0),2,3,2 );
float [] rot2 ={0,1.10£,0};

eso2.setLocalRotation(new Quaternion(rot2));
eso2.setLocalTranslation(new Vector3f(-40,-24.5f,35));
eso2.setModelBound(new BoundingBox());
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eso2.updateModelBound();

eso2.setRenderState(ts2);

StaticPhysicsNode staticNodeEso2= getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso2);

staticNodeEso2.attachChild(eso2);
staticNodeEso2.generatePhysicsGeometry();

//eso3

Cylinder eso3= new Cylinder("es03",20,20,2,10);
Quaternion q = new Quaternion();
g.fromAngleAxis(FastMath.PI/2, new Vector3f(1,0,0));
eso3.setLocalRotation(q);

eso3.setModelBound(new BoundingBox());
eso3.updateModelBound();
eso3.setLocalTranslation(new Vector3f(-20,-22.5f,-70));
eso3.updateModelBound();

eso3.setRenderState(ts2);

StaticPhysicsNode staticNodeEso3 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso3);

staticNodeEso3.attachChild(eso3);
staticNodeEso3.generatePhysicsGeometry();

//esod

Cylinder eso4= new Cylinder("eso04",20,20,2,10);
q.fromAngleAxis(FastMath.PI/2, new Vector3f(1,0,0));
eso4.setLocalRotation(q);

eso4.setModelBound(new BoundingBox());
eso4.updateModelBound();
eso4.setLocalTranslation(new Vector3f(0,-22.5f,-70));
eso4.updateModelBound();

eso4.setRenderState(ts2);

StaticPhysicsNode staticNodeEso4 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso4);

staticNodeEso4.attachChild(eso4);
staticNodeEso4.generatePhysicsGeometry();

//eso5

Cylinder eso5= new Cylinder("eso04",20,20,2,10);
q.fromAngleAxis(FastMath.PI/2, new Vector3f(1,0,0));
eso5.setLocalRotation(q);

eso5.setModelBound(new BoundingBox());
eso5.updateModelBound();
eso5.setLocalTranslation(new Vector3f(18,-22.5f,-64));
eso5.updateModelBound();

esoS.setRenderState(ts2);
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StaticPhysicsNode staticNodeEso5 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso5);

staticNodeEso5.attachChild(eso5);
staticNodeEso5.generatePhysicsGeometry();

//eso6

Cylinder eso6= new Cylinder("eso04",20,20,2,10);
g.fromAngleAxis(FastMath.PI/2, new Vector3f(1,0,0));
eso6.setLocalRotation(q);

es06.setModelBound(new BoundingBox());
eso6.updateModelBound();
eso6.setLocalTranslation(new Vector3f(35,-22.51,-50));
eso6.updateModelBound();

eso6.setRenderState(ts2);

StaticPhysicsNode staticNodeEso6 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso06);

staticNodeEso6.attachChild(eso6);
staticNodeEso6.generatePhysicsGeometry();

//eso7

Cylinder eso7= new Cylinder("eso04",20,20,2,10);
q.fromAngleAxis(FastMath.PI/2, new Vector3{(1,0,0));
eso7.setLocalRotation(q);

eso7.setModelBound(new BoundingBox());
eso7.updateModelBound();
eso7.setLocalTranslation(new Vector3f(47,-22.51,-25));
eso7.updateModelBound();

eso7.setRenderState(ts2);

StaticPhysicsNode staticNodeEso7 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso7);

staticNodeEso7.attachChild(eso7);
staticNodeEso7.generatePhysicsGeometry();

//eso8

Cylinder eso8= new Cylinder("eso04",20,20,2,10);
q.fromAngleAxis(FastMath.PI/2, new Vector3f(1,0,0));
eso8.setLocalRotation(q);

eso8.setModelBound(new BoundingBox());
eso8.updateModelBound();
eso8.setLocalTranslation(new Vector3{(46,-22.51,0));
eso8.updateModelBound();

eso8.setRenderState(ts2);

50



StaticPhysicsNode staticNodeEso8 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso8);

staticNodeEso8.attachChild(eso8);
staticNodeEso8.generatePhysicsGeometry();

//es09 start point

Cylinder eso9= new Cylinder("eso04",20,20,2,30);
float[] angles = {0, 1.57f, 0};
es09.getLocalRotation().fromAngles(angles);
€s09.setModelBound(new BoundingBox());
es09.updateModelBound();
eso9.setLocalTranslation(new Vector3f(-10,-25.5f,45));
es09.updateModelBound();

es09.setRenderState(ts2);

StaticPhysicsNode staticNodeEso9 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso9);
staticNodeEso9.attachChild(eso9);

//cull state es09

//in this object we don't want any side to be culled
CullState cseso9 = display.getRenderer().createCullState();
cseso9.setCullMode(CullState.CS NONE);
es09.setRenderState(cseso09);
staticNodeEso09.generatePhysicsGeometry();

/leso10 start point

Cylinder eso10= new Cylinder("es04",20,20,2,30);
esol0.getLocalRotation().fromAngles(angles);
eso10.setModelBound(new BoundingBox());
eso10.updateModelBound();
esol0.setLocalTranslation(new Vector3f(-10,-21.5,45));
esol0.updateModelBound();

esol0.setRenderState(ts2);

StaticPhysicsNode staticNodeEso10 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso10);
staticNodeEso10.attachChild(eso10);

//cull state eso10

/' we don't any side of the object to be culled

CullState cseso10 = display.getRenderer().createCullState();
cseso10.setCullMode(CullState.CS_NONE);
esol0.setRenderState(cseso10);
staticNodeEso10.generatePhysicsGeometry();



/lesol1 start point

Cylinder esol1=new Cylinder("eso04",20,20,2,10);
q.fromAngleAxis(FastMath.PI/2, new Vector3£(1,0,0));
esol 1.setLocalRotation(q);

esol 1.setModelBound(new BoundingBox());

esol 1.updateModelBound();

esol 1.setLocalTranslation(new Vector3f(34,-22.51,25));
esol 1.updateModelBound();

esol 1.setRenderState(ts2);

StaticPhysicsNode staticNodeEsol1 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso11);

staticNodeEso1 1.attachChild(eso11);
staticNodeEso11.generatePhysicsGeometry();

//eso12

Cylinder eso12=new Cylinder("es04",20,20,2,10);
q.fromAngleAxis(FastMath.PI/2, new Vector3£(1,0,0));
esol2.setLocalRotation(q);

esol2.setModelBound(new BoundingBox());
esol2.updateModelBound();
esol2.setLocalTranslation(new Vector3f(-59,-22.51,15));
esol2.updateModelBound();

esol2.setRenderState(ts2);

StaticPhysicsNode staticNodeEso12 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso12);
staticNodeEso12.attachChild(eso12);
staticNodeEso12.generatePhysicsGeometry();

//esol3

//create a cylinder

Cylinder eso13= new Cylinder("es04",20,20,2,10);
q.fromAngleAxis(FastMath.PI/2, new Vector3{(1,0,0));
esol3.setLocalRotation(q);

esol3.setModelBound(new BoundingBox());
esol3.updateModelBound();
esol3.setLocalTranslation(new Vector3f(-67,-22.51,-8));
esol3.updateModelBound();

esol3.setRenderState(ts2);

StaticPhysicsNode staticNodeEso13 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso13);
staticNodeEso13.attachChild(eso13);
staticNodeEso13.generatePhysicsGeometry();
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/lesol4

Cylinder eso14=new Cylinder("es04",20,20,2,10);
q.fromAngleAxis(FastMath.PI/2, new Vector3£(1,0,0));
esol4.setLocalRotation(q);

esol4.setModelBound(new BoundingBox());
esol4.updateModelBound();
esol4.setLocalTranslation(new Vector3f(-64,-22.51,-30));
esol4.updateModelBound();

esol4.setRenderState(ts2);

StaticPhysicsNode staticNodeEso14 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso14);
staticNodeEso14.attachChild(eso14);
staticNodeEso14.generatePhysicsGeometry();

//esol5

Cylinder eso15=new Cylinder("es04",20,20,2,10);
q.fromAngleAxis(FastMath.PI/2, new Vector3£(1,0,0));
esol5.setLocalRotation(q);

esol5.setModelBound(new BoundingBox());
esol5.updateModelBound();
esol5.setLocalTranslation(new Vector3f(-45,-22.51,-58));
esol5.updateModelBound();

esol5.setRenderState(ts2);

StaticPhysicsNode staticNodeEso15 = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeEso15);
staticNodeEso15.attachChild(eso15);
staticNodeEso15.generatePhysicsGeometry();

private void setupMoto() {
/] "car"

// car texture

URL orofit;

orofit=SimpleSimple.class.
getClassLoader().getResource(
"orofi.jpg");

// Get a TextureState

TextureState orof=display.getRenderer().createTextureState();
/I Use the TextureManager to load a texture
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Texture orl = TextureManager.loadTexture(orofit,
Texture. MM_LINEAR,
Texture.FM_LINEAR);

/I Assign the texture to the TextureState

orof.setTexture(orl);

URL par;

par=SimpleSimple.class.
getClassLoader().getResource(
"parath.png");

/I Get a TextureState

TextureState tplc=display.getRenderer().createTextureState();

// Use the TextureManager to load a texture

Texture tpl = TextureManager.loadTexture(par,
Texture. MM_LINEAR,
Texture. FM_LINEAR);

/I Assign the texture to the TextureState

tplc.setTexture(tpl);

// bottom part of the car

h = new Box("mymovingbox", new Vector3f(0, 2, 0), 4f, 2f, 2f);
h.setModelBound(new BoundingBox());
h.updateModelBound();

h.setRenderState(orof);

// top part of the car

topBox = new Box("mymovingbox", new Vector3f(0, 5, 0), 2.51, 1.5f, 1.5f);
topBox.setModelBound(new BoundingBox());
topBox.updateModelBound();

topBox.setRenderState(tplc);

// Make the car node and give it children
car = new Node("car");
car.attachChild(h);
car.attachChild(topBox);

// as the "car" should move we create a dynamic_physics node
dynamicNode = getPhysicsSpace().createDynamicNode();
//attach the node to the root Node
rootNode.attachChild(dynamicNode);

// car.setLocalTranslation(new Vector3f (-15,0,50));

/I create a Node to place the camera on
cam_char = new Node("char node");

//attach cam_char to the dynamic node
dynamicNode.attachChild(cam_char);

//attach car to the chase camera(cam_char)
cam_char.attachChild(car);
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dynamicNode.setLocalTranslation(new Vector3f(-25,-27.51,60));
dynamicNode.generatePhysicsGeometry();
showPhysics=false;

}

private void setupSkybox() {

// create skybox
skybox = new Skybox("skybox", 135, 30, 135);

//assign texture for the north part of the skybox

Texture north = TextureManager.load Texture(
SimpleSimple.class.getClassLoader().getResource(
"CAAJRYPD. jpg"),
Texture. MM_LINEAR,
Texture. FM_LINEAR);

//assign texture for the south part of the skybox

Texture south = TextureManager.loadTexture(
SimpleSimple.class.getClassLoader().getResource(
"CAAJRYPD. jpg"),
Texture. MM_LINEAR,
Texture.FM_LINEAR);

//assign texture for the east part of the skybox

Texture east = TextureManager.loadTexture(
SimpleSimple.class.getClassLoader().getResource(
"CAAJRYPD. jpg"),
Texture. MM_LINEAR,
Texture.FM_LINEAR);

//assign texture for the west part of the skybox

Texture west = TextureManager.loadTexture(
SimpleSimple.class.getClassLoader().getResource(
"CAAJRYPD 128.jpg"),
Texture. MM_LINEAR,
Texture.FM_LINEAR);

//assign texture for the top part of the skybox

Texture up = TextureManager.load Texture(
SimpleSimple.class.getClassLoader().getResource(
"clouds.png"),
Texture. MM_LINEAR,
Texture.FM_LINEAR);

//assign texture for the bottom part of the skybox

Texture down = TextureManager.loadTexture(
SimpleSimple.class.getClassLoader().getResource(
"marble128.png"),
Texture. MM_LINEAR,
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Texture.FM_ LINEAR);

skybox.setTexture(Skybox.NORTH, north);
skybox.setTexture(Skybox. WEST, west);
skybox.setTexture(Skybox.SOUTH, south);
skybox.setTexture(Skybox.EAST, east);
skybox.setTexture(Skybox.UP, up);
skybox.setTexture(Skybox.DOWN, down);
skybox.preloadTextures();

rootNode.attachChild(skybox);

//create invisible wall around the skybox so our car want fall through
// the stage

//pleura apenanti apo to start point

StaticPhysicsNode staticNodeSky = getPhysicsSpace().createStaticNode();
rootNode.attachChild( staticNodeSky );

PhysicsBox skywest = staticNodeSky.createBox("skywest");
skywest.getLocalScale().set(300f,0.5,3001);

/lapply a rotation

Quaternion gsky = new Quaternion();

gsky.fromAngleAxis(FastMath.PI/2, new Vector3f(1,0,0));
skywest.setLocalRotation(gsky);

skywest.setLocalTranslation(new Vector3f(0,-2,-135));

//pleura start point

StaticPhysicsNode staticNodeSkyE = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeSkyE);

PhysicsBox skyeast = staticNodeSkyE.createBox("sky east");
skyeast.getLocalScale().set(300,0.5£,300);

skyeast.setLocalRotation(qgsky);

skyeast.setLocalTranslation(new Vector3£(0,-2,135));

//piso apo to start point

StaticPhysicsNode staticNodeSkyN = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeSkyN);

PhysicsBox skynorth = staticNodeSkyN.createBox("sky east");
skynorth.getLocalScale().set(300,0.5f,570);

Quaternion qsky2 = new Quaternion();
gsky2.fromAngleAxis(FastMath.P1/2, new Vector3f(1,0,0));
skynorth.setLocalRotation(qsky2);

float [] rotsky = { 0,0,FastMath.P1/2};

skynorth.setLocalRotation(new Quaternion(rotsky));
skynorth.setLocalTranslation(new Vector3f(-135,-2,135));

//apenanti apo to start point
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StaticPhysicsNode staticNodeSkyS = getPhysicsSpace().createStaticNode();
rootNode.attachChild(staticNodeSkyS);

PhysicsBox skysouth = staticNodeSkyS.createBox("sky east");
skysouth.getLocalScale().set(300,0.5£,570);

//Quaternion gsky2 = new Quaternion();
gsky2.fromAngleAxis(FastMath.P1/2, new Vector3£(1,0,0));
skysouth.setLocalRotation(qsky?2);

/Mfloat [] rotsky = { 0,0,FastMath.PI/2};

skysouth.setLocalRotation(new Quaternion(rotsky));
skysouth.setLocalTranslation(new Vector3f(135,-2,135));

// ' we don't need to render the back face of triangles so we cull them
//that save us time and poweer

CullState cs = display.getRenderer().createCullState();
cs.setCullMode(CullState.CS BACK);
rootNode.setRenderState(cs);

}

private void setupChaseCam(){

//set the chase camera
chaser = new ChaseCamera(cam, cam_char);

private void setupInput(){

//set up handles properties
HashMap<String, Object> handlerProps = new HashMap<String, Object>();

handlerProps.put(ThirdPersonHandler. PROP_ DOGRADUAL, "true");
//when true the controlled target will do turns by moving forward

and turning at the same time.
//when false a turn will cause immediate rotation to the given angle

handlerProps.put(ThirdPersonHandler. PROP_TURNSPEED, ""+(2f *
FastMath.PI));
//turn speed

handlerProps.put(ThirdPersonHandler. PROP_LOCKBACKWARDS, "false");
//if true backwards movements will not cause the target to rotate around to
point backward

handlerProps.put(ThirdPersonHandler. PROP_. CAMERAALIGNEDMOVE,
"false");
//if true movements of the character are in relation to the current camera view



chaser.setEnableSpring(true);
//chaser.setEnableSpring(false);

chaser.setTarget(dynamicNode);

//set the camera to be stable behind an object
chaser.setMaxDistance(70F);
chaser.setMinDistance(70F);
chaser.setStayBehindTarget(true);

//create our input handler

input = new ThirdPersonHandler(dynamicNode, cam, handlerProps);
//moving speed

input.setActionSpeed(50f);

private void setupEmpodia() {
//create bonus spheres
// bonus 1

DynamicBonus1 = getPhysicsSpace().createDynamicNode();
DynamicBonus1.setLocalTranslation(new Vector3£(50,-21.5f,20));
rootNode.attachChild(DynamicBonus1);

Bonus1 = new Sphere("empodiol", 20,20,2f );
Bonus1.setModelBound(new BoundingSphere());
Bonus1.updateModelBound();

//set texture
URL Empodiotexture;
Empodiotexture=SimpleSimple.class.
getClassLoader().getResource(
"rainbow.jpg");
/I Get a TextureState
TextureState spl=display.getRenderer().createTextureState();
// ' Use the TextureManager to load a texture
Texture s = TextureManager.loadTexture(Empodiotexture,
Texture. MM_LINEAR,
Texture.FM_LINEAR); /MM_LINEAR and FM_LINEAR let us know hot
to filter the texture

/I Assign the texture to the TextureState
spl.setTexture(s);
Bonusl.setRenderState(sp1);
DynamicBonus]1.attachChild(Bonus1);
DynamicBonus1.generatePhysicsGeometry();
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// bonus2

DynamicBonus2 = getPhysicsSpace().createDynamicNode();
DynamicBonus2.setLocalTranslation(new Vector3(10,-23.5f,-90));
rootNode.attachChild(DynamicBonus2);

Bonus2 = new Sphere("Bonus2",20,20,2f);
Bonus2.setModelBound(new BoundingSphere());
Bonus2.updateModelBound();

Bonus2.setRenderState(sp1);
DynamicBonus2.attachChild(Bonus2);
DynamicBonus2.generatePhysicsGeometry();

//bonus3

DynamicBonus3 = getPhysicsSpace().createDynamicNode();
DynamicBonus3.setLocalTranslation(new Vector3f(-50,-23.5f,-90));
rootNode.attachChild(DynamicBonus3);

Bonus3 = new Sphere("Bonus3",20,20,2f);
Bonus3.setModelBound(new BoundingSphere());
Bonus3.updateModelBound();

Bonus3.setRenderState(sp1);

DynamicBonus3.attachChild(Bonus3);
DynamicBonus3.generatePhysicsGeometry();

//bonus4

DynamicBonus4 = getPhysicsSpace().createDynamicNode();
DynamicBonus4.setLocalTranslation(new Vector3f(-35,-23.51,60));
rootNode.attachChild(DynamicBonus4);

Bonus4 = new Sphere("Bonus4",20,20,2f);
Bonus4.setModelBound(new BoundingSphere());
Bonus4.updateModelBound();

Bonus4.setRenderState(spl);
DynamicBonus4.attachChild(Bonus4);
DynamicBonus4.generatePhysicsGeometry();

/I create bombes spheres
//create bombal

DynamicBombal = getPhysicsSpace().createDynamicNode();
DynamicBombal.setLocalTranslation(new Vector3£(20,-23.51,60));
rootNode.attachChild(DynamicBombal);
Sphere Bombal =new Sphere("Bombal", 20,20,2f);
Bombal.setModelBound(new BoundingSphere());
Bombal.updateModelBound();
URL Bobmatexture;
Bobmatexture=SimpleSimple.class.

getClassLoader().getResource(
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"borderkitrino.png");
/I Get a TextureState
TextureState bom1=display.getRenderer().create TextureState();
//'Use the TextureManager to load a texture
Texture bl = TextureManager.loadTexture(Bobmatexture,
Texture. MM_LINEAR,
Texture. FM_LINEAR); /MM _LINEAR and FM_LINEAR let us know hot
to filter the texture
/I Assign the texture to the TextureState
bom1.setTexture(bl);
Bombal.setRenderState(bom]1);
DynamicBombal.attachChild(Bombal);
DynamicBombal.generatePhysicsGeometry();

//create bomba2

DynamicBomba2 = getPhysicsSpace().createDynamicNode();
DynamicBomba2.setLocalTranslation(new Vector3f(-60,-23.51,-60));
rootNode.attachChild(DynamicBomba2);

Sphere Bomba2 = new Sphere("Bomba2", 20,20,2f);
Bomba2.setModelBound(new BoundingSphere());
Bomba2.updateModelBound();

Bomba2.setRenderState(boml);
DynamicBomba2.attachChild(Bomba2);
DynamicBomba2.generatePhysicsGeometry();

//create bomba3

DynamicBomba3 = getPhysicsSpace().createDynamicNode();
DynamicBomba3.setLocal Translation(new Vector3f(55,-23.51,-50));
rootNode.attachChild(DynamicBomba3);

Sphere Bomba3 = new Sphere("Bomba3", 20,20,2f);
Bomba3.setModelBound(new BoundingSphere());
Bomba3.updateModelBound();

Bomba3.setRenderState(boml);
DynamicBomba3.attachChild(Bomba3);
DynamicBomba3.generatePhysicsGeometry();

//create bomba4

DynamicBomba4 = getPhysicsSpace().createDynamicNode();
DynamicBomba4.setLocal Translation(new Vector3f(-90,-23.51,-20));
rootNode.attachChild(DynamicBomba4);

Sphere Bomba4 = new Sphere("Bomba4", 20,20,2f);
Bomba4.setModelBound(new BoundingSphere());
Bomba4.updateModelBound();

Bomba4.setRenderState(bom1);
DynamicBomba4.attachChild(Bomba4);
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DynamicBomba4.generatePhysicsGeometry();
//create bomba5

DynamicBomba5 = getPhysicsSpace().createDynamicNode();
DynamicBomba5.setLocal Translation(new Vector3f(-55,-23.51,35));
rootNode.attachChild(DynamicBomba5);

Sphere Bomba5 = new Sphere("Bomba5", 20,20,2f);
Bomba5.setModelBound(new BoundingSphere());
Bomba5.updateModelBound();

Bomba5.setRenderState(bom1);
DynamicBomba5.attachChild(Bomba5);
DynamicBomba5.generatePhysicsGeometry();

// create box for the finish line
staticNodeFinish = getPhysicsSpace().createStaticNode();
// create texture
URL finitoLoc;
finitoLoc=SimpleSimple.class
.getClassLoader().getResource(
"BlackAndWhite.jpg");
/I Get a TextureState
TextureState fbox=display.getRenderer().create TextureState();
//'Use the TextureManager to load a texture
Texture fi = TextureManager.loadTexture(finitoLoc,
Texture. MM_LINEAR,
Texture.FM_LINEAR); /MM_LINEAR and FM_LINEAR let us know hot
to filter the texture

/I Assign the texture to the TextureState
fbox.setTexture(fi);

Box FinishBox = new Box("finitoB", new Vector3f(0,-17,0),1,1,1);
FinishBox.getLocalScale().set(0.3f,11,17);
FinishBox.setModelBound(new BoundingBox());
FinishBox.updateModelBound();
// render state for finish Box
FinishBox.setRenderState(tbox);
// showPhysics = true;
staticNodeFinish.attachChild(FinishBox);
}
private void BoxTermatismou(){

// display the finishing line box

staticNodeFinish.setLocalTranslation(new Vector3f(-13,-7.5%,60));
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rootNode.attachChild(staticNodeFinish);
staticNodeFinish.generatePhysicsGeometry();

}

protected void Countdown(){
//set up timer

//type format of timer
event = Calendar.getInstance(); //returns a calendar object whose time fiels
//have been initialized with the current date and time

nowDate = event.getTime();
long now = nowDate.getTime();
end = now + 60000;
System.out.println(end);

//text to be dispalyed and it's location
completionText = new Text("textNode", "MISSION COMPLETE");
completionText.setLocalTranslation(new Vector3(300,300,0));

//build the timer
drawTimer();

protected void LivesAndBonus(){

//set initial number of players lives

lives =3;

//display lives on sceen

Text LivesText = new Text("textNode2", "LIVES: " +lives);
LivesText.setLocalTranslation(new Vector3f(100,100,1));
//attach LivesText to fpsNode

/fpsNode is always on top of every other object in the sceen
fpsNode.attachChild(LivesText);

//Bonus

bonus =0;

BonusText = new Text("Btxt","BONUS: "+ bonus);
BonusText.setLocalTranslation(new Vector3f(480,100,1));
fpsNode.attachChild(BonusText);



/I @Override

protected void simpleUpdate() {
int tt = 0;
int 1;
boolean f= false;
boolean t= true;
reDrawTimer = true;

//update every frame
chaser.update(tpf);

/Icheck if "car" falls off the terrain
if (dynamicNode.getWorldTranslation().y < -100){

}

dynamicNode.clearDynamics();
//place car back on top of the terrain
dynamicNode.getLocal Translation().set(0,-5,0);

// substrac-reduce life

lives=lives-1;

//lupdate number of lifes on sceen
fpsNode.detachChild(LivesText);
fpsNode.detachChildNamed("textNode2");

LivesText = new Text("textNode2", "LIVES: " +lives);
LivesText.setLocalTranslation(new Vector3{(100,100,1));
fpsNode.attachChild(LivesText);

if (lives<0) {

/lto diaplay lives 0 and not a negative number
fpsNode.detachChild(LivesText);
fpsNode.detachChildNamed("textNode");

LivesText = new Text("textNode2", "LIVES: 0");
LivesText.setLocalTranslation(new Vector3(100,100,1));
fpsNode.attachChild(LivesText);
fpsNode.detachChild(completionText);
fpsNode.detachChild(EndLivesText);

// diplay condision messages

completionText = new Text("textNode", "MISSION COMPLETE");
completionText.setLocalTranslation(new Vector3{(300,300,0));
fpsNode.attachChild(completionText);

EndLivesText = new Text("textNode", "YOU ARE DEAD !!!");
EndLivesText.setLocalTranslation(new Vector3(500,300,0));
fpsNode.attachChild(EndLivesText);

// play again. Give the oportunity to contuniou the game
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fpsNode.detachChildNamed("retxt");

Text restartTxt = new Text("retxt", "PLAY AGAIN (Y/N)?");
restartTxt.setLocalTranslation(new Vector3{(400,500,0));
fpsNode.attachChild(restartTxt);

//disable the input hander

input.setEnabled(f);

//check if y is pressed

KeyBindingManager.getKeyBindingManager().set("check",Keylnput. KEY Y);
if
(KeyBindingManager.getKeyBindingManager().isValidCommand("check" true)) {
lives = 3;
//refresh player's statistics
fpsNode.detachChild(EndLivesText);
fpsNode.detachChild(completionText);
fpsNode.detachChild(restartTxt);
fpsNode.detachChildNamed("textNode");
//enable the input handler
input.setEnabled(t);

fpsNode.detachChildNamed("textNode2");

LivesText = new Text("textNode2", "LIVES: " +lives);
LivesText.setLocalTranslation(new Vector3{(100,100,1));
fpsNode.attachChild(LivesText);

}

//check if I run out of time

event = Calendar.getInstance();

nowDate = event.getTime();

long now = nowDate.getTime();

/I 1f (now >=end) && (finished= false)){

if (now >=end){
reDrawTimer = false;
fpsNode.detachChildNamed("textNode");
fpsNode.detachChild(EndLivesText);
fpsNode.detachChild(EndTimeText);

// check if all bonus are collected

if (finished == false){
fpsNode.attachChild(completionText);
EndTimeText = new Text("textTime", "RUN OUT OF TIME !!");
EndTimeText.setLocalTranslation(new Vector3(500,300,0));
fpsNode.attachChild(EndTimeText);
fpsNode.detachChild(restartTxt);
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restartTxt = new Text("retxt", "PLAY AGAIN (Y/N)?");
restartTxt.setLocalTranslation(new Vector31(400,500,0));
fpsNode.attachChild(restartTxt);

input.setEnabled(f);

KeyBindingManager.getKeyBindingManager().set("check2",Keylnput. KEY Y);
if
(KeyBindingManager.getKeyBindingManager().isValidCommand("check2",true)){
input.setEnabled(t);
System.out.println("patithike");
fpsNode.detachChild(EndLivesText);
fpsNode.detachChild(completionText);
fpsNode.detachChild(restartTxt);
// fpsNode.detachChild(restartTxt);
fpsNode.detachChild(EndTimeText);
fpsNode.detachChildNamed("retxt");
fpsNode.detachChildNamed("textNode2");
LivesText=new Text("textNode2", "LIVES: " +lives);
LivesText.setLocalTranslation(new Vector3f(100,100,1));
fpsNode.attachChild(LivesText);

lives= 3;
drawTimer();
Countdown();

}
b

}

// if bonus are not all collected continiou updating the timer
if (finished == false){
if (reDrawTimer) {
drawTimer();

}

// check for intersection
//lupdate all Bounds of the scene
rootNode.updateWorldBound();

// see if my car intersects with any Bonus sphere

if (DynamicBonus1.getWorldBound().intersects(car.getWorldBound())) {
System.out.println("OUCH");
// make bonus invisible
DynamicBonus]1.setLocalTranslation(new Vector3£(0,-27.51,0));
DynamicBonus]1.generatePhysicsGeometry();
//detach bonus from the scene
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DynamicBonus1.detachAllChildren();
rootNode.detachChild(DynamicBonus1);
fpsNode.detachChild(BonusText);
dynamicNode.generatePhysicsGeometry();

// increse number of bonus collected

bonus++;

// update bonus text on screen

BonusText = new Text("Btxt","BONUS: "+ bonus);
BonusText.setLocalTranslation(new Vector3(480,100,1));
fpsNode.attachChild(BonusText);

if (bonus==4){
BoxTermatismou();

}

}

// intersection Bonus2

rootNode.updateWorldBound();

if (DynamicBonus2.getWorldBound().intersects(car.getWorldBound())) {
System.out.println("Bonus2");
DynamicBonus2.setLocalTranslation(new Vector3(0,-27.51,0));
DynamicBonus2.generatePhysicsGeometry();
DynamicBonus2.detachAllChildren();
rootNode.detachChild(DynamicBonus2);
fpsNode.detachChild(BonusText);
/I check[1]=true;
bonus++;
BonusText = new Text("Btxt","BONUS: "+ bonus);
BonusText.setLocalTranslation(new Vector3£(480,100,1));
fpsNode.attachChild(BonusText);
if (bonus==4){

BoxTermatismou();

j
j

//intersecton Bonus3

rootNode.updateWorldBound();

if (DynamicBonus3.getWorldBound().intersects(car.getWorldBound())){
System.out.println("Bonus3");
DynamicBonus3.setLocalTranslation(new Vector3f(0,-27.51,0));
DynamicBonus3.generatePhysicsGeometry();
DynamicBonus3.detachAllChildren();
rootNode.detachChild(DynamicBonus3);
fpsNode.detachChild(BonusText);
// check[2] = true;
bonus++;

66



BonusText = new Text("Btxt","BONUS: "+ bonus);
BonusText.setLocal Translation(new Vector3(480,100,1));
fpsNode.attachChild(BonusText);
if (bonus==4){

BoxTermatismou();

}

// intersection bonus4

rootNode.updateWorldBound();

if (DynamicBonus4.getWorldBound().intersects(car.getWorldBound())){
System.out.println("Bonus4");
DynamicBonus4.setLocalTranslation(new Vector3£(0,-27.51,0));
DynamicBonus4.generatePhysicsGeometry();
DynamicBonus4.detachAllChildren();
rootNode.detachChild(DynamicBonus4);
fpsNode.detachChild(BonusText);
bonus++;
// check[3]=true;
BonusText = new Text("Btxt","BONUS: "+ bonus);
BonusText.setLocalTranslation(new Vector3(480,100,1));
fpsNode.attachChild(BonusText);
System.out.println("to bonous exei timi "+bonus);

if (bonus==4){
BoxTermatismou();

}

//'loose live when hittign bomba 1

if (DynamicBombal.getWorldBound().intersects(car.getWorldBound())){
System.out.println("bombal");
// change car location
dynamicNode.setLocalTranslation(new Vector3f(25,-21.51,60));
dynamicNode.generatePhysicsGeometry();
// substrac-reduce life
lives=lives-1;
//lupdate number of lifes on sceen
fpsNode.detachChild(LivesText);
fpsNode.detachChildNamed("textNode2");
LivesText = new Text("textNode2", "LIVES: " +lives);
LivesText.setLocalTranslation(new Vector3f(100,100,1));
fpsNode.attachChild(LivesText);
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// loose live when hittign bomba 2

if (DynamicBomba2.getWorldBound().intersects(car.getWorldBound())){

}

System.out.println("bomba2");
dynamicNode.setLocalTranslation(new Vector3f(-55,-21.5f,-60));
dynamicNode.generatePhysicsGeometry();

// substrac-reduce life

lives=lives-1;

//lupdate number of lifes on sceen
fpsNode.detachChild(LivesText);
fpsNode.detachChildNamed("textNode2");

LivesText = new Text("textNode2", "LIVES: " +lives);
LivesText.setLocalTranslation(new Vector3{(100,100,1));
fpsNode.attachChild(LivesText);

//'loose live when hittign bomba 3

if (DynamicBomba3.getWorldBound().intersects(car.getWorldBound())){

}

System.out.println("bomba3");
dynamicNode.setLocalTranslation(new Vector3f(65,-21.51,-45));
dynamicNode.generatePhysicsGeometry();

// substrac-reduce life

lives=lives-1;

//lupdate number of lifes on sceen
fpsNode.detachChild(LivesText);
fpsNode.detachChildNamed("textNode2");

LivesText = new Text("textNode2", "LIVES: " +lives);
LivesText.setLocalTranslation(new Vector3{(100,100,1));
fpsNode.attachChild(LivesText);

// loose live when hittign bomba 4

if (DynamicBomba4.getWorldBound().intersects(car.getWorldBound())){

System.out.println("bomba4");
dynamicNode.setLocalTranslation(new Vector3f(-80,-21.5f,-15));
dynamicNode.generatePhysicsGeometry();

// substrac-reduce life

lives=lives-1;

//lupdate number of lifes on sceen
fpsNode.detachChild(LivesText);
fpsNode.detachChildNamed("textNode2");

LivesText = new Text("textNode2", "LIVES: " +lives);
LivesText.setLocal Translation(new Vector3£(100,100,1));
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fpsNode.attachChild(LivesText);

}

//'loose live when hittign bomba 5

if (DynamicBomba5.getWorldBound().intersects(car.getWorldBound())){
System.out.println("bomba5");
dynamicNode.setLocalTranslation(new Vector3f(-45,-21.51,40));
dynamicNode.generatePhysicsGeometry();
// substrac-reduce life
lives=lives-1;
//lupdate number of lifes on sceen
fpsNode.detachChild(LivesText);
fpsNode.detachChildNamed("textNode2");
LivesText = new Text("textNode2", "LIVES: " +lives);
LivesText.setLocalTranslation(new Vector3f(100,100,1));
fpsNode.attachChild(LivesText);

}

// check for winning

if (staticNodeFinish.getWorldBound().intersects(car.getWorldBound())){
System.out.printin("END");
fpsNode.detachChild(winText);
winText = new Text("winTxt","CONGRATULATIONS...YOU WON!!");
winText.setLocalTranslation(new Vector3(400,600,0));
fpsNode.attachChild(winText);

input.setEnabled(f);

finished = true;
fpsNode.detachChild(EndTimeText);
fpsNode.detachChild(completionText);

/*
// play again
fpsNode.detachChildNamed("retxt");
Text restartTxt = new Text("retxt", "PLAY AGAIN (Y/N)?");
restartTxt.setLocalTranslation(new Vector3(400,500,0));
fpsNode.attachChild(restartTxt);

/I input.setEnabled(f);

/Icheck if 'y is pressed
KeyBindingManager.getKeyBindingManager().set("che3",Keylnput. KEY Y);
if

(KeyBindingManager.getKeyBindingManager().isValidCommand("che3" true)){
input.setEnabled(t);
Countdown();
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bonus=0;
System.out.println("elenxos gia to y");

lives = 3;
fpsNode.detachChild(EndLivesText);
fpsNode.detachChild(completionText);
fpsNode.detachChild(restartTxt);
fpsNode.detachChildNamed("textNode");

fpsNode.detachChildNamed("textNode2");

LivesText = new Text("textNode2", "LIVES: " +lives);
LivesText.setLocalTranslation(new Vector3f(100,100,1));
fpsNode.attachChild(LivesText);
fpsNode.detachChild(winText);

bonus=0;

fpsNode.detachChild(BonusText);

BonusText = new Text("Btxt","BONUS: "+ bonus);
fpsNode.attachChild(BonusText);
rootNode.detachChild(Bonus1);

}
*/
}

// set the camera not to view underneath the ground

Vector3f camloc = chaser.getCamera().getLocation();
camloc.y= -9f;
chaser.getCamera().setLocation(camloc);

}

private void drawTimer() {

StringBuilder sb = new StringBuilder();

nowDate = event.getTime();

long now = nowDate.getTime();

//set the way-format that timer is going to be displayed
sb.append(":");

sb.append(twoDecimals.format((end - now)/1000));

final Text timerText = new Text("textNode", sb.toString());
timerText.setLocalTranslation(new Vector3f(850,100,1));

//lupdate timer on the sceen
fpsNode.detachChildNamed("textNode");
fpsNode.attachChild(timerText);



}

protected void reinit() {

}

protected void cleanup() {

}

O0dnyieg Maixvidiou — ZKOTToG.

Mavw otnv mioTa pag utmmdpxouv 5 BoOuPeg kar 4 PTTOVOUG. ZKOTTOG TOU
TTaIXVIBIoU gival va KAvouue Tov yUpo Tng TrioTag péoa o 60 deuTepOAETITA
Malevovtag OAa Ta PTTOvoug . 2Tnv d1dBeon pag €xouue Tpelg (wéS. Kabe
@OpPA TTOU TO AUTOKIVNTAKI XTUTTAEl TTAVW o€ WIa BOuPa xavouue autouarta
Kal pia ¢wr). O1 BOuBes ouuBoAifovtal PE TIG KITPIVOPOAUPEG OPAIPES EVW T
MTTOVOUG JE TIG XPWHATIOTEG OPaipeS. To TOIXOG TEPUATIOUOU Ba Eu@AVIOTEI
QTTOKAEIOTIKA KOl PJOVO Qv €Xouv padleutei OAa Ta PTTOVOUG. Ta UTTOVOUG
MadevovTal aTTAGG TTEPVWVTAG aTTo TTAvw Toug. H ogipd 1Tou Ba paléyouue Ta
MTTOVOUG Bev £xel onpacia. Av XAoouue OAEG TIG CwEG Jag TOTE gugavidoval
otnv 086vn pag Ta akdAouBa pnvuuara: “PLAY AGAIN (Y/N)?” kai “ MISSION
COMPLETE..YOU ARE DEAD!"” evw av TeAEIwoel 0 XpOVOG HAG ENQaviCovTal
Ta unvuuata: “PLAY AGAIN (Y/N)?” kai “MISSION COMPLETE..RUN OUT
OF TIME”. Kai oTIg OUO TIEPITITWOEIS TO QUTOKIVATO QKIVNTOTIOIEITAI KOl
atrevepyoTtrolouvTal OAeG Tou ol KIVAoEIG. MMaTtwvtag To TTAAKTPO Y TO TTaIXVidl
Mag Oivel Tnv duvatdTNTa VO OUVEXIOOUUE aKPIBWS atmd TO OnuEio TTou
OTOMOTACOUE KAl JE TIG iBiEC OUVONKEG, avavewvovTag Tov Xpovo 1 TG {wég
avTtioTolxa. TIG KIVIOEIG TOU QUTOKIVNTOU TIG XEIPICOMaoTE he Ta TTAAKTPa, W yia
va KIVNBoUuE TTPOG TA PTTPOCTA, A yia va OTPIYOUHE TTPOG Ta aploTepd, Kal D
yla va oTpiyoupe TTpog Ta degid. Av BéAoupe va KivnBouue TTpog Ta TTiow Ba
TPETTel va KAvoupe atpo@r 180° . Etriong pe ta TARKTpa Q kai E ymmopolue
va KIVAOOUUE TO £00@POg Ot Ooxéon ME TO OXNUO HAG, ApIOTEPA Kal OegId
avTtioToixa. AKOua TTatwvtag 10 F1 €xoupe TV duvatdtnTa va TpaAoupe éva

screenshot.
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http://www.imonkeyengine.com/wiki/doku.php - jME Wiki

http://www.jmonkeyengine.com/wiki/doku.php?id=starter:jme wiki - starter
JME_ wiki

http://lwjal.org/ - Iwjgl.org — Home of the Lightweight Java Game Library

http://www.opengl.org/about/overview/ - OpenGL Overview

http://www.ode.org/ - Open Dynamic Engine — home

http://odejava.org/Odejavalntro - Odejava: Odejavalntro

http://pisa.ucsd.edu/cse125/2006/Papers/Introduction to 3d Game Engines.

pdf

http://www.flipcode.com/articles/article frustumculling.shtml -
article_frustumculling

http://ime-physics.sourceforge.net/ - JME Physics System

http://fortworthjug.org:8090/fwjug/resources/topics/IntroTojME.pdf

http://ode.org/ode-latest-userguide.html#sec 12 13 0 - Open
Dynamics Engine

http://en.wikipedia.org/wiki/Game_engine - Game engine -
Wikipedia
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