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Copuright 1988 ATARI GAMES

0
STUAT TRACK.

HARD DRIVIN' is a revclutionary driving simulation combinirng

ivi
e car handling with true 3d graphics
You can’t ha
thrill of real racing without a fire-proof suit.
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LAP TIME . . o LAP TIME
0:00:00 g o: o

BEAT 1:35:50 | "¢ & 190 o BEAT 1:35:50
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Sony Emotion Engine | Cell Processor

CPU Core ISA MIP64 64-bit Power Architecture
Core Issue Rate Dual Dual
Core Frequency 300MHz ~4GHz (est.)
Core Pipeline 6 stages 21 stages

16KB I-Cache + 32KB I-Cache +
SoeliCadie 8KB D-Cache 32KB D-Cache
Core Additional Memory 16KB scratch 512KB L2
Vector Units 2 8
Vector Registers (#, width) | 32, 128-bit + 16, 16-bit 128, 128-bit

4K/16KB |-Cache + o
4K/16KB D-Cache 256KB unified

Memory Bandwidth 3.2GB/s peak 25.6GB/s peak (est.)
Total Chip Peak FLOPS l 6.2GFLOPS I 256GFLOPS

Vector Local Memory

Transistor Count 10.5 million 235 million

Power 15W @ 1.8V ~80W (est.)

Die Size 240mm? 235mm?

Process 250nm, 4LM 90nm, 8LM + LI
M 33>M30 #33 0 33 H
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nVidia GeForce GTX 295

Manufacturer: nvidia

Series: GeForce GTX 200
GPU: GT200b x 2
Release Date: 2009-01-08
Interface: PCE-E 2.0 x16
Core Clock: 576 MHz

Shader Clock: 1242 MHz
Memory Clock: 999 MHz (1998 DDR)
Memory Bandwidth: 6-CE/=p
FLOPS: %@
Pixel Fill Rate: Bls/ sec

Texture Fill Rate: 92160 MTexels/sec

0
ATi Radeon X1950 Pro PCI-E

At A Glance

Manufacturer: ATI

Series: Radeon X1K

GPU: RV570

Release Date: 2006-10-17
Interface: PCI-E x16

Core Clock: 575 MHz

Memory Clock: 690 MHz (1380 DDR)

44,16 GBfsec

20700 MOperations/sec
6900 MPixels/sec

6900 MTexels/sec
1150 MVertices/sec

Memory Bandwidth:
Shader Operations:
Pixel Fill Rate:
Texture Fill Rate:

Vertex Operations:
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From Simple VR Visualization Tools to Realistic VR Simulation Tools

4 3 Visualization Geometry Static Objects
[3D Meshes] Animated Objects (Key-Frame)
Simulation Physics Rigid Body (Physically based)
of Motion [3D Cbjects] Kinematics (Movement)

on (Solid Objects)

Ceollision Response

Articulations

Particles (Fire, Smoke, Water)

Springs (Mass-spring Systems)

Deformable Objects (Cloths,
Elastic, Fluids)

External Forces: Interaction
Interaction Cbject x Cbject
Interaction Camera x Object
Interaction User x Object
Interactive Control

Simulation Artificial Agents Control

of Behavior Intelligence Scripts
"Simple A.I." Finite State Automata (FSA)
Behavior Perception (Sensorial)
[Agents] Action (Motor)
[Characters] Control: Reactive

Control: Deliberative

Control: Modular / Hybrid
Memory, Beliefs, Intentions,...
Biomechanics

Cimple Autonomous Agents

Simulation Artificial Knowledge

of Intelligent Intelligence Reascning

Behavior "Advanced A.I."™ Cognition
Cognitive Communication
[Autonomous Agents] Cooperation
[Multi-Agents] Coordination

Adaptation: Learning,
Optimization, Evolution

4 S Robust Autonomous Agents
f3] Figure II-1: Models and Components of a Virtual Reality Environment
43 " @ applied into Realistic Simulations TL 3 U
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H = Hipotenusa
X, Y= Catetos

Teorema de Pitdgoras =
X2+ Y2 = H2
ou H= v X2ry2

Férmulas Trigonométricas
X=H. Cosseno (8)

Y=H. Seno(©)

EO 3 E

(-1,0)
(Xo¥o80) X [ (10
Xo¥, = (0,0)
(0,-1) R=H=1
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0 ) * 45

(0,1)

H

= ° 0
X

H=Hipotenusa Teorema de Pitdgoras
X, Y= Catetos 2+ Y= H2
ou H= VX4+Y?
Foérmulas Trigonométricas
X=H. Cosseno (©)
Y=H. Seno(©)

(X3,Y2,62)
< 61
e, <)
P (Xy,Y1,01) (X3,¥5,03)
26,
(Xg,Yo,60)
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X; =X, + Raio * Cos (©)
Y: =Yy + Raio * Sin (6)

(-1,0)

(Xo/Y0:00)

(0,-1)

X, | (1L.0)
XpYo = (0,0)
R=H=1
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Instantaneous Center of Rotation
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Steering
Wheel
Angle =
il L= Length
el I/ 7N
IR @ ------------ - - - i — =
Instamianeous
Center| of Rotation
|

TR = Turning Radius
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Se SWA < > 0

S Entdo TR = L / Tan(SWA)
Angle Sendo TR é infinito. Se SWA for 0 (zero)
o carro deve se deslocar em linha reta
#4 = HF >W [ Usar o modelo pontual 2D, considerando o
centro do eixo traseiro como referéncia ]
Obs.: SWA assume um intervalo angular
limitado.

:g:tagn'eous Xcet = Coordenada X do centro do eixo traseiro
Center of Rotation Ycet = Coordenada Y do centro do eixo traseiro
— : Xp: Se SWA > 0 [Giro para a esquerda]

TR=Taring Racius Entdo X, = Desloca Eixo (Xcet,TR,Esquerda)
Se SWA < 0 [Giro para a direita]
#4 Entdo X, = Desloca Eixo (Xcet, TR, Direita)
+ 3HO 3I ! Y,: Repete os passos de X, usando Y, e Ycet.
‘4 © = Angulo de giro do veliculo relativo ao
onto de referéncia ICR (deslocamento) .
4 'H Q 6S@#4l P ( :
?: [ 3 !
# S 3 3 003
5 -RM
icmc
"
1 EO3E @ Lisoricoro de Robotica Movel

%



X; =Xy + Raio * Cos (©)
Y; =Y, + Raio * Sin (©)

(-1,0)

N\ _SWA
(0,1) Steering  \_—

Wheel
Angle
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(XoY0,©0) \ ‘
#4 = HF >W A
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TR = Turning Radius
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