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Aeltoupyloa royvidLou

1.1 EkteAeon
1.2 Intro scene
1.3 Gameplay
1.3.1 Xelplopog

1.3.2 Kapepeg
1.3.3'Hxoc¢

1.4 Tpodika / >




1. Aewtoupyia rtayvidlou > 1.1 EkteAeon

= Redistributables

- OpenAL (oalinst.exe)
. Visual Studio 2005 sp1 (vcredist_x86.exe)

OGRE Engine Rendering Setup

= Render system configuration

. Direct3D / OpenGL

= Windowed / Full screen

" Resolution

] A nt I - a I I a S I n g Rendering Subsysten: IDirect3D9 Rendering Subspstem

— Rendering System Options
L] Allows NVPerfHUD: N
Vsy n C An?i"\;liasin;:[ Maone i

Floating-point mode: Fastest
Full Screen: Yes
Rendering Device: NVIDIA GeForce 7900 GT/GTO
WSwnc: Mo
‘ideo Mode: 1280 x 1024 (& 32-bit colour

. ogre.cf

g g Yideo Mode 1280 & 1024 & 32-bit colour j
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1. Aettoupyla mtayvidlou > 1.2 Intro scene

= Game logo

Pal/ i -t alale-0

®» |ntro camera animation

. Intro kapepa
. Keyframe animation
. Maupec pnapeg (cut scene)
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1. Aewtoupytia rtayvidou > 1.3 Gameplay > 1.3.1 Xelplopog

= [MAAKTPO XELPLOLLOU

N A 2

Ertayuvon okdadoug

EmuBpaduvon okadoug (mopeia
omnoBev)

Jtpodr okadouc aploTepd

Itpodn okadoug Sela

AbU&non andotaong chase kKApePAG
Meilwaon andotaong chase KApeEPAS
AN\ayn kduepag o€ chase

AN\ayn kduepag o€ static

AN\ayn kauepag os free

AN\ayn kapepoag o€ on board

mouse

PrtScn

M

LCtrl + F

Kivnon free kapepog epmpog
Kivnon free kauepag niow
Kivnon free kauepag aplotepd
Kivnon free kauepag 6e€La
Kivnon free kauepag navw
Kivnon free kapepag katw
Free kapepa Look — Around
Amnobnkeuon Screenshot
MNavon matyvidlov

EvaAlayn tou Polygon Mode

Eudavion / Andkpun FPS
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Aewtoupyla ayvidlou Gameplay Kapepec

= UOTNUO KOLEPWV

Free kapepa (3) On-board kdpepa (4)
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1. Aewtoupytia rtaxvidou > 1.3 Gameplay > 1.3.2 Kapepeg

= |510TNTEC KAUEPWV

= Field of view 55°
. On-board kapuepa FOV 80°
. PuBuion anootaong chase kapepag (+/-)

= Tpomot mpoBoAnRg MOALYWVWV
Solid
Wireframe

Points

Wireframe Points
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1. Aettoupyia mayvidbov > 1.3 Gameplay > 1.3.3'Hxoc

Ambient nxoc¢
XapnAn évtaon
Apxeio (Ambient.wav)

‘Hxo¢ pnxovwv

‘Evtaon avaloyn HE TV amooTtaon
JuXVOTNTO AvAaAoyn HE TNV TaxuTnTa
Apxeio (Engine.wav)
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Aettoupyla ayvidlou

= Baked textures

= Nepo

Baked lighting (global illumination)

Shaders (Fresnel.cg)
Reflection / refraction
Fresnel effect

Depth effect

Powerboat RaCe | Game Development | 2008

padLka

T

| (77

: “‘:y’* N
— =
e

- A

E=E=———F
—;-',I-l;-.;

LTS
ks  §
(3 -

44
b/




1. Aewtoupyia rtayvidlou > 1.4 Mpadka

= Dynamic cube reflections
. Shaders (EnvMap.cg)

= Skybox
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2 Development software

2.1 Software & IDE’s
2.2 Engines

2.3 Physics test environment

=



2. Development software > 2.1 Software & IDE’s

= Modeling & textures

. 3d studio Max 9

. Vray renderer

. OgreMax exporter (3ds max plug-in)
. Nvidia DDS tools

. Photoshop CS3
ﬂ\JUDUA E

= |DE’s
u Dev C++
= Visual Studio 2005

2
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Microsoft:

Visual Studio 2005
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2. Development software > 2.2 Engines

podLka

'HxoG

Object — Oriented Graphics Rendering Engine (OGRE)

openAL
ogreAL (wrapper)

= |nput

Object — Oriented Input System (OIS)
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2. Development software > 2.3 Physics test environment

= Test environment

Kivnon vepou

Kivnon okddouc
Kivnon chase kapepog
Particles

Windows GDI
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Artwork

3.1 References

3.2 3D Models & textures
3.3 Lighting

3.4 Materials

3.5 Overlays

3.6 Particles />—




3. Artwork > 3.1 References

Ykadoc : http://www.mariosrcmodels.com/chris_christo03.htm

Muwoiva: http://sdc.lboro.ac.uk/facilities/pool/index.php?cat_id=18&subcat_id=38&Ilevel=2
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3. Artwork > 3.2 3D Models & textures

-
= YKkAadoc
- 8.365 moAUywva
= 2 textures (1024 x 1024)
= [Nolva
. 12.952 moAuywva
= 14 textures (2048 x 2048)
= Textures

DDS DXT1 cuurieon
Light baking (vray renderer)
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3. Artwork > 3.3 Lighting

= Ambient light
. r: 0.9 g:0.9 b: 0.9

= Directional light

: Mwiva : lighting off
- Ykadog: lighting on
= Skybox

. YtaBepn amootaon
= 6 textures

. Lighting off
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3. Artwork > 3.4 Materials

= OGRE Materials

. Scripts (.material)
" Hard-coded
= GPU Programs (Shaders) =S8

anisotropic ﬁlte;ri-r;gw ,;’ off

= Dynamic cube reflection mapping
= 6 RTT’s (render to texture) / frame

= Anisotropic filtering

= Material vepoU

. Ref kapepa (clipping planes)

Reflection & refraction RTT /frame
Shader (fresnel effect, blue tint, ripples )
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an‘i‘sotropic filtering / on
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Artwork Overlays

= Ynuela epapuUoOYNAC s
u Game logo . -
. Mo pec pmapeg Intro scene ;
. Game paused :
u Active Camera
. Polygon Mode

u FPS

= Show / Hide Overlays

. Show / Hide Controls

. Controls

= XOpOKTNPLOLKA
. Awadavela (.png)
2 MéyeBog — AvaAuon
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Artwork

YAomoinon
Billboards
Huwdtadavn

[priyopn evaAayr)

2nueta epappoyng
Tapayuévo vepo
Karmvoc e€atpunoswv

Xpovog {wng
Eudavion

Particles

Hibbeadidaslonsetsntodsrssoss s

T T e g

AU&non peyEbouc — Sladavelag

E€adavion
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Source code

4.1 To Powerboat(.h ko .cpp)
4.2 To InputListener(.h kat .cpp)
4.3 To Physics Classes(.h kat .cpp)

4.4 To WaterMesh(.h kat .cpp)

=




4.Source code > 4.1 Powerboat

= Application entry point

#if OGRE_PLATFORM == OGRE_PLATFORM_WIN32

INT WINAPI WinMain( HINSTANCE hInst, HINSTANCE, LPSTR strCmdLine, INT )
#telse

int main(int argc, char **argv)

#tendif

{

Powerboat game;
try {
game.go();
} catch( Exception& e ) {
#if OGRE_PLATFORM == OGRE_PLATFORM_WIN32

MessageBox( NULL, e.getFullDescription().c_str(), "An exception has occured!", MB_OK | MB_ICONERROR |
MB_TASKMODAL) ;
#telse

std::cerr << "An exception has occured: " << e.getFullDescription();
#tendif

}

return 0;

}

= KAdon Powreboat
. Baowko initialisation

. Zekivnua moyvidlou
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4.Source code > 4.1 Powerboat

= Powerboat::Go()

void Power$boat::go()

{
createRoot();
soundManager = new OgreAL: :SoundManager();
defineResources();
setupRenderSystem();
createRenderWindow();
initializeResourceGroups();
createScene();
checkPrerequisites();
setupInputSystem();
createFrameListener();
startRenderLoop();

= JUVAPTNOELC

. createScene() - apxlkomolel oknvn, KAUEPES, GUOCLKN, NXO KAl oplopeva materials
. startRenderLoop() - eloodoc oto Baociko loop Tou moxvidlov
= Ot uTtoAoumec apyLkortoloUv tnv Ogre, tnv OgreAL, kot to OIS
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4.Source code > 4.1 Powerboat

= EvOelKTIKOC KwdLKOC TNC createScene()

Doptwon oknvNg

//load ogremax scene

scene = new OgreMaxScene;

mWindow = mRoot->getAutoCreatedWindow();
scene->Load("scene/scene.scene", mWindow);

Apxlkomoinon duoLkng

//Create World

MyGrid.Create(-12.352, -26.608, 12.15, 23.86, -0.395,5);
MyBoat.ReadBof("Scene/Karina.bof",.25);
MyWorld.AddObject(MyBoat);

MyWorld.AddGrid(MyGrid);

MyWorld.Init();

MyWorld.NextState();

ApxLKoTtoinon rxouv

OgreAL: :Sound *sound = soundManager->createSound("Engine", "Engine.wav", true);
sound->setRelativeToListener(false);

boatNode->attachObject(sound);

sound = soundManager->createSound("Ambient", "Ambient.wav", true);
sound->setRelativeTolListener(true);

sound->setPitch(sound->getPitch()/4);

sound->setGain(9);

sound->play();
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4. Source code > 4.2 InputListener

Yuvaptnon Inputlistener() - o constructor

APXLKOTIOLEL TO QVTLIKELUEVO TNC KAAONC

Yuvaptnon frameStarted()
YrtevBuvn yia tn ootk AoyLkr Tou moixvidlou
Atafalel eloodo armo MANKTPOAOYLO KOl TIOVTLKL
EkteAel tn puokn
Metaoxnuatilel Tn oknNvA KoL TLG KAUEPEG
EkteAeital avtopata amno tnv Ogre kaBe frame mplv armo to rendering

YTtOAOLITEC CUVOPTACELC

Kdvouv emunmpoocBetec eVEPYELEC
KaAouvtal amno tnv frameStarted()
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ELKTLKO

4. Source code > 4.2 InputListener
¢ Kwokac tn¢ frameStarted()

4

EloodoL xpnotn

//
if
if
if
if

//

if
if
if
if
if
if

Move the boat

(mKeyboard->isKeyDown (0IS:
(mKeyboard->isKeyDown (0IS:
(mKeyboard->isKeyDown (0IS:
(mKeyboard->isKeyDown (0IS:

Move and Rotate the free camera
Vector3 transVector = Vector3::ZERO;

(mKeyboard->isKeyDown (0IS:
(mKeyboard->isKeyDown (0IS:
(mKeyboard->isKeyDown (0IS:
(mKeyboard->isKeyDown (0IS:
(mKeyboard->isKeyDown (0IS:
(mKeyboard->isKeyDown (0IS:

:KC_W) && freeToMove
:KC_S) && freeToMove
:KC_A) && freeToMove
:KC_D) && freeToMove
:KC_Q) && freeToMove
:KC_E) && freeToMove

tr
tr
tr
tr
tr

r

ue)
ue)
ue)
ue)
ue)
ue)

transVector.
transVector.
transVector.
transVector.
transVector.
transVector.

EvOelKkTiKEC aAAayeC dUOLKNC, OKNVNC KAl NXOU

if(throttle)MyWorld->Command(THROTTLE);
if(back)MyWorld->Command(BACK) ;
if(left)MyWorld->Command(LEFT);
if(right)MyWorld->Command(RIGHT);
CreateSmoke();
CreateWater();
UpdateSmoke();
UpdateWater();
float pitch=fabs(MyWorld->Object[0]->Gas*10)+.35+boatspeed/1.5;
engSound->setPitch(pitch);
MyWorld->NextState();
Vector3 temp;
temp=bNode->getPosition()-pPos;
float v=sqrt(temp.x*temp.x+temp.y*temp.y+temp.z*temp.z);
boatspeed=boatspeed/1.5+v;

:KC_UP)) throttle=true; else throttle=false;
:KC_DOWN)) back=true; else back=false;

:KC_LEFT))right=true; else right=false;
:KC_RIGHT)) left=true; else left=false;

<K< X X NN

mMove;
mMove;
mMove;
mMove;
mMove;
mMove;
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4. Source code > 4.3 Physics Classes

Kor] Cwavegrid

MAEyQ yLA TNV TTPOCWUOLWON KUUOTLKAC LNXOVLKNG

[MPOCOUOLWVEL TNV Kivnon Tou VeEpoU

2uvOLaoMOC 2D KUMATLKNAC UNXOVIKAC KoL CUCTAMATOC Bapwv-gAatnpiwy
JuvapTAOoELC ap)Llkomoinong ( constructor, Create() ko Init() )

Array Cwavegrid::Vbuf tou avtiypddetatl oe GPU hardware buffer
Juvaptnon tng npooopoiwong NextState()

Evdelktiko koppatt tng NextState()

for(int y=0;y<Ly;y++)

{

for(int x=0;x<LxX;X++)

{

if(x>08&&y>08&x<Lx-1&&y<Ly-1)

{
Mom[x][y]=Mom[x][y]/Friction+Mask[x][y]
+((Pos[x+1][y].Py+Pos[x-1][y].Py+Pos[x][y-1].Py+Pos[x][y+1].Py)/4-Pos[x][y].Py*1.02);
) Tp[s][x][y].Py=Pos[x][y].Py+Mom[x][y];Mask[x][y]=0;

int numPoint = y*(Lx+0) + Xx ;
float* vertex = Vbuf + 3*numPoint ;
vertex[1]=Tp[s][x][y].Py;

i+=3;
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4. Source code > 4.3 Physics Classes

KAdon Cwsobject
Mpoowpoiwon kivnong touv okadoug
MepLlExel povo tic dSopeg dedopevwy
O aAyoplBuoc npoowpoiwong Bploketal otnv kAdon Cpworld

KAdon Ccamera
Kivnon tng chase kapepog
Bapog rmou ouvOEeTal e EAATAPLO OTO OKAGDOC
H mpoowpoiwon ywetoal pe tnv Ccamera::NextState()

Powerboat RaCe | Game Development | 2008
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4. Source code > 4.3 Physics Classes

= Evoelktikog kwdikac tng Ccamera::NextState()

void Ccamera: :NextState()
{
float dx,dy,dz,dst,f;
ExtraY=Distance/6+.5;
dx=TargetX-Cam.Cx;dy=TargetY-Cam.Cy+ExtraY;dz=TargetZ-Cam.Cz;
dst=sqrt(dx*dx+(dy)*(dy)+dz*dz);
if(dst>Distance)f=250;else f=500;
if(dst>Distance| |true){Chx+=dx*(dst-Distance)/f;Chy+=dy*(dst-Distance)/f;Chz+=dz*(dst-Distance)/f;}
dst=sqrt(dx*dx+dy*dy+dz*dz);
PrevCam=Cam;
{Cam.Cx+=Chx;Cam.Cy+=Chy;Cam.Cz+=Chz;}
if(Cam.Cx<BeginX)Cam.Cx=BeginX;
if(Cam.Cx>EndX)Cam.Cx=EndX;
if(Cam.Cy<BeginY)Cam.Cy=BeginY;
if(Cam.Cy>EndY)Cam.Cy=EndY;
if(Cam.Cz<BeginZ)Cam.Cz=BeginZ;
if(Cam.Cz>EndZ)Cam.Cz=EndZ;
if(Cam.Cy<Limy)Cam.Cy=Limy;
Chx/=1.215;Chy/=1.215;Chz/=1.215;
dy=TargetY-Cam.Cy;
dx=dx/dst;dy=dy/dst;dz=dz/dst;
Look(Cam,dx,dy,dz);
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4. Source code > 4.3 Physics Classes

= KAdon Cpworld

Baoikny pnxovy duoLkng

MepLexel avrtikeipeva twv Cwavegrid , Cwsobject, Ccamera
YrtoAoyilel tn duOLKA TOU CUOTNUOTOC VEPO-OKAPOC-KAUEPQ
Baoiko interface pe Cpworld::NextState() kot Cpworld::Command()

Powerboat RaCe | Game Development | 2008
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4. Source code > 4.3 Physics Classes

= EvOELKTLIKO KoppaTL Kwoka tnG Cpworld::NextState()

x3=(0Object[o]->Weight[p2].Px)-(0Object[o]->Weight[pl].Px);
y3=(0bject[o]->Weight[p2].Py)-(Object[o]->Weight[pl].Py);
z3=(0Object[o]->Weight[p2].Pz)-(Object[o]->Weight[pl].Pz);
dist=sqrt(x3*x3+y3*y3+z3*z3);
r=(dist-L);r=r;
x3=x3/dist;y3=y3/dist;z3=z3/dist;
f=r*I/Object[o]->Weight[pl].W;
if(f>.1)f=.1;
Object[o]->Weight[pl] .Mx+= +x3*f;
Object[o]->Weight[pl].My+= +y3*f;
Object[o]->Weight[pl].Mz+= +z3*f;
f=r*I/Object[o]->Weight[p2].W;
if(f>.1)f=.1;
Object[o]->Weight[p2] .Mx+= -x3*f;
Object[o]->Weight[p2].My+= -y3*f;
Object[o]->Weight[p2].Mz+= -z3*f;
if(Type==0)
{
r=dist-L;
x3=x3/dist;y3=y3/dist;z3=2z3/dist;
AddForce(Mx1,My1,Mz1,W1, -x3*r*I, -y3*r*I, -z3*r*I)
AddForce(Mx2,My2,Mz2,W2,x3*r*I,y3*r*I,z3*r*I)
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4. Source code > 4.4 WaterMesh

= KAdon WaterMesh

Anplouvpyet to mesh tou vepou
YrtoAoyilel ta face & vertex normals kaBe frame
Metadépel ta debopéva tou vepou os Hardware buffer

= EVOELKTIKOC KWOLKOLC

Juvaptnon updateMesh() - Avavewvel ta dedopéva tou vepou ava frame

void WaterMesh: :updateMesh()

{

calculateNormals();

// set vertex buffer

posVertexBuffer->writeData(o,
posVertexBuffer->getSizeInBytes(), // size
vertexBuffer, // source
true); // discard?
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4. Source code > 4.4 WaterMesh

. Yuvaptnon CalculateNormals() - Avavewvel ta normals Tou vepou ava frame

void WaterMesh::calculateNormals()
{
int i,x,y;
float *buf = vertexBuffer;
for(i=0;i<numVertices;i++)vNormals[i] = Vector3::ZERO;
buf = vertexBuffer;
unsigned int* vinds = (unsigned int*) indexBuffer->lock(®@, indexBuffer->getSizeInBytes(),
HardwareBuffer::HBL_READ_ONLY);
float *pNormals = (float*) normVertexBuffer->lock(@, normVertexBuffer->getSizeInBytes(),
HardwareBuffer: :HBL_DISCARD);
for(i=0;i<numFaces;i++) {
int p@ = vinds[3*i] ;int pl = vinds[3*i+1] ;int p2 = vinds[3*i+2] ;
Vector3 vO(buf[3*p@], buf[3*pe+1], buf[3*po+2]);
Vector3 vi(buf[3*pl], buf[3*pl+l], buf[3*pl+2]);
Vector3 v2(buf[3*p2], buf[3*p2+1], buf[3*p2+2]);
Vector3 diffl = v2 - vl1; Vector3 diff2 = v@ - v1 ;
Vector3 fn = diffl.crossProduct(diff2);
vNormals[p@] += fn; vNormals[pl] += fn; vNormals[p2] += fn;
}
for(y=0;y<Pointsz;y++) {
for(x=0;x<Pointsx;x++) {
int numPoint = y*(Pointsx+0) + x ;
Vector3 n = vNormals[numPoint] ;
n.normalise() ;
float* normal = pNormals + 3*numPoint ;
normal[@]=n.x;
normal[1l]=n.y;
normal[2]=n.z;
}
}

indexBuffer->unlock();
normVertexBuffer->unlock();
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Known issues

5.1 ZuppBatotnta
5.2 EAAelelc

5.3 MpoBAnuata

=



5. Known issues > 5.1 ZuuBoatotnta

= TpExel anokAelotikd oe Windows

= YPnAEC amALTAOELS

: YPnAoc aplOpog moAuywvwy
= RTTs / frame
. Méyeboc textures

= Anattel cuyxpovn KApTta YpodLKwV
. Shader model 2.0
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= HxocC

5. Known issues > 5.2 EAAelelc

MovodpwVLIKOC AXOC
EAAewdn ebikwv edpde (reverb, doppler)
Aev UTTAPXEL NXOC TIPOOKPOUONG

= [padlka

Cube reflection yla ta LETOAALKAL QLVTIKELHEVA
Mpayuatiko Depth effect tou vepou
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5. Known issues > 5.3 MpopAnupata

Quokn
To okadoc otpiPfet apya
ErtumA€ov opaApata otnv Kivnon

[padLka
ACUVEXELQL OTOL OPLOL TNG TILOLVOG
Mn peaAlotikn SLaBAacn Tou okddouC
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