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. Production

. Post—production

)

EB 20020000

(Fun)

Lara Croft, Mario, Sonic, Pac Man,
Earthlworm Jim, Crash Bandicoat, Duke
Nukem, Protos, Teran, Hvarang, Zerg

(Cut Scere)

(Fun)

(4)

PC

< 4-1-1-01>

(LAN )

(How)

Visual Contents,
Mustal Contents, Aural Cortents, Textual
Cmtents ,
, Viswal
Contents Artwork  Animation
Viceo( ) , Mustal Cortents
Recorded Music, Electronically
Generated Music . Aural
Contents Speet), Sound Effects
, Textual Contents Dialogue,
Narmation, Infarmation

1-1-01>

(Motion Capture)
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3D

1-02>

@ 200210000

).

(Storytelling)

(

3D

, 3D
Unreal Taurmament, Half Life )

)

Magnretic

(Quake,

(< 4-1-

< 4-1-1-02>

(Staylire)

(Lirear Storytdling ;
Straight Story Line)
(Non-Lirear Storytdling ; Multiple Route

Stay Lire) . (Good
Ganes)
2.
@
(
) ( ), (
)
¢ )
¢ )
: ()

RPG

, RPG

(Streture)
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< 4-1-1-03>

No. #1

s-1
( )
< 4-1-1-04>
.4 (
3
) ) (Paramreter)
(Bahkrcing )
@)
©)

laia 200210000

< 4-1-1-01>

< 4-1-1-05>
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< 7
o
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, PC

(Mockling),
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3

Non-Rigd

(Anination),

(Texturing),

(Renckering)

(Geametrr)
, Altermative

NURBS

NURBS

(Polygon)

(Shaling),

Tracing),

(Texture Mapping),

@ 200210000

(Radiosty)

4

(Ray

(Texture Mapping)

(Normal \kctor)

Bumping

“ VICON', Motion Amalysis
, ‘ (Xraj

30

3)

(Wave)

, AM , FM , CD
DVD

MP3 CD

1,000

BGVI(Bak Ground Musk)

1 , 2-3
1,000 20
200MB
< 4-1-2-01>

010000000000
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< 4-1-2-01>
11KHz 22.05KHz 22.05KHz 44.1KHz 44.1KHz MP3
) ) ( ) ) ( )
AM CD CD
1 22KB 44KB 88KB 88KB 177KB 17KB
1 1.3MB 2.6MB 5.2MB 5.2MB 10.3MB 1.1MB
1 78MB 156MB 312MB 312MB 618MB 61.4MB
2. 1)
’ ’ )
()
2D 3D
) ) ) )
: DB ()
’ )
) )
) 3D )
’ )
C C++ ,
C/C++ ,
’ - )
) ) ’

@ 200210000

@

()

MUG
1-2-02>

< 4-1-2-02> MUG

, DB

(Tick)

3
, NPC
PC
NPC , ,
( )
©)
3
FSM(Firte State
Machine) ) '
UnrealScipt State

FSM

ADU(Artifiial Decision Unit)

NPC

DB

MAP

010000000000




OO0 OO O OO OO0 OO

ADU , RPG
Maste, Slave, NPC ADU

Maste, Group, Unit  ADU

, RPG, RTS
< 4-1-2-03>

< 4-1-2-03>

RPG (RTS)

NPC

FSM
, FSM Stae
State Transtion
. Transtion
FSM

RPG

FSM
Stde

@ 200210000

ADU(Artifiial Decision Unit)

FSM
RTS

Masta ADU

Group Canmancer ADU

ADU
.< 4-1-2-04>
ADU
< 4-1-2-04> ADU
FSM
State Transition
Master ADU
Master ADU
RPG | Slave ADU
NPC ADU
Master ADU
RTS | Group Commander  ADU
Unit ADU
FSM
ADU
, State
10 Swich
Stae
, State 10
ADU Class

Stae Transtion

ADU
State

Masta ADU
, Slave ADU
Masta
4
. Quake
Quake 3
Quake-C
. Quake <
4-1-2-01>
< 4-1-2-01> Quake
INPUT
—Key board > TRANSITION SERVER
—Mouse
CLIENT —LAN —Timebase
OUTPUT —Internet —Game State
—2D Rendering —Memory —Movement
—3D Rendering ™ Buffer —Physics
—Sound —Quake-C
. Unreal
Quake
UnrealScipt

, UnrealScipt

, UnrealSct A
Scrpted A )

Quake-
C
, UnrealScipt

Quake
Entity Actor
, Actor
Stae

. Infinity
1998 RPG ,
Buldur s Gate
AlCampik
Al( )
AlCompik
“IF< >THEN< >END’

(Rulke-Based Systam)

RPG NPC

NPC Dialog

010000000000
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(Motion Tracking),
Forward Kinematics ,
.AGE OF EMPIRE Il Inverse Kinemetics ,
(Real Time , .
Stiategy) Flat Shading, Gourand
Shaling, Phong Shading, Texture Magping,
(Set— Goal)  Bunmp Mapping, Light Mapping

, Parttcle Systam,

Deformation
. Bit Map
Anti-Alasing ,
(Dithering),
(Apha Blending) ,
.3 )
3D , ,
1 Influerce
Map
, 3D
3D
3D (Game Infinity 3D) .
3D o (MU)
, Multpath-Shaing 3D ' 3D
; ’ 3D
bl b} b} ' 3D
] - - 3D
Mesh, Patch , ,
Non-Lirear

EE 200z10000
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U 3
D bl
O
O 1.
O
@)
_ ) - } (MPOG),
21 . ; - 16
, Microsdt, SGI, AT&T, IBM ,
1980 R. Bartle R. Truoshav
(role Playing) , . , ,
(MMFOG)
(Interactive Game) 1996 , , PK,
(MUG Multi-User Graphic ) “
Gane) , »
) . 2004
21
’ < 4-2-1-01>
< 4-2-1-01>
2000 2001 2002 \ 2003 \ 2004
3
3 |
2
3
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3 < 4-2-1-03> , Drop-in(

) Sesson-aiented( (imner-
, 2002 ) . siveness),
3 (persistat) , ,
2000 2003
) ) (dynamt state management)
2004
(scal- , < 4-2-1-05>
abilty ) ) . 3
(scabbilty) ,
, . . (scabble systam)
consisteicy—thoughput traceoff ,
< 4-2-1-04> consistecy thraughput
round trip latency 250msec ,
; (2) : : ‘
< 4-2-1-02> . (scabbley ‘
, < 4-2-1-04> consistency-throughput tradeoff !
(
< 4-2-1-02> View
) (
P2P )
(Peer—to—Peer) 16 ' 0
cs i ’
(Client—server) 16-200 ' . ).
Hybrid 16-200 . P2pP ’
200
< 4-2-1-03>
(Drop—in) , ) (interaction) ,
(Session—oriented)

@ZOOZDDDD 020000/P@O0000 Ry
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< 4-2-1-05>

(Centralized Repository)

-CS ,P2P

- Doom, Diablo

- Blinding broadcasting. UDP
Lock
- Proxy update/Ownership transfer.
/
Jitter

(Dead Reckoning)

Resource = Mx Hx Bx Tx P

Zoned World:

Seaméss World:

(cdl)

(cdl partition)

(seamdss)

(localty of
interaction)
) MUD
()
)
, < 4-2-1-07>
.1)
2.
1)
. Peer—to-Peer
(lobby)
id

(host)

M
H
B . < 4-2-1-06>
T
P
< 4-2-1-06>
B |P
M,B | P,T
H M
H |MPT EK
HB | MP
P T =

@ 200210000

) 4,

, 16 4 , 20018
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< 4-2-1-07>

/ .
( )
Drop—out - Graceful handling.
- Al
Drop—in spectator
/ / /
S/IW
I /
/ / / / /
/ DB

/
On-line Automatic SIW /
Maintenance and ( )-

Upgrade AS
Robustness
Performance
(cheating)
(sesson) PC
1
(Realms)
- = PC
PC
2 LAN PC

200210000

PC
PC

< 4-2-1-01> Peer-to-Peer

LJ

< 4-2-1-02> _

|m

RPG

(=] =]
gelo|eE \ ~ / gelo|E
Hl
PR RN

2 g

satolele Batolel e

MMORPG

(broadcasting)

020000/POOO000
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Quake

(generc)

. NDL ‘
Motion Factory

2)

3D

< 4-2-1-08>

(2)
< 4-2-1-03>
E 1
oA A _
E 1 ﬂ 1 H 1
ﬂ*-ﬁ.r_ﬂil ﬂﬂ-"—.la'ﬂﬂ-l -Eli%lvﬂﬂ-l
golojHe Helojpie Sojojpe
2) 20 1 ,2002.1

@ 200210000

< 4-2-1-08>

Thief

Quake Half-1# , Doom

, Tomb Raider Vampie

( )
DirectPlay (Microsoft}

NetZ , ProkSim Software Inc.
TRIBES , Dynamics
VR-1 / / , VR-1Inc.

/ISP

Terraplay Terraplay AB
HLA RTI , MAK, Cybernet

UAKE .
Q Id Software Inc.

CS ,
EREAL Epic Software Inc.
LithTech , LithTech Inc.
RTIME , Rtime Inc.
Turbine Turbine Entertainment SW
il Microforte Pty. Ltd.
3D

NPC (Non-Phyable Charader)

020000/POOO000
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VR
(
. , DIS
Interactive Digital Software Association 300 » 100,000-300,000
: PC 08 )
63 ;

3
400,000

2,700

VR

El 200210000

Uo, EQ, AC

2002

Numerical Design
40-70%

2000

(scabbilty)

3D

oo 3D00 0o
1
3D
.2D
, 3D 3D
.3D
3D
(@) 3D
3D
<
4-2-2-01>
(MU-Onlie)
. (
, 3D )

+ EAX(Ewimnmental Audio Extension)

VR
.3)
(MU) 3D
2D
3D
1024 768
2D
FULL 3D . 2D
3D
2D

3) 4

, 16

4

, 2001.8

020000/PAI0O0O0
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3D

2D . . 30:30
(LAGHAIM) ,
« 3D FULL , , , RPG
3D FULL 3D . , RPG item Quest
, . . 360 FULL 3D )
3D
< 4-2-2-01> 3D
(CRONOLWS) « 3D
L (MUOnline) Webzen $__RPG 2001( ) * Full 3D Graphic ~ MMORPG 800« 600 65,535
2 3DRPG 2001( )
3 RPG 2001( ) Cronous FULL 3D
4 P o) MMORPG 3D
5 X-=Tank Online / 2001( )
6 2001( )
7 SF 2001( )
8 2001( ) ’
9 XERO 2001( ) 11 233 RAM 64
10 UZDream 2001( )
11 dsdog 2001
12 UzDream RPG 2000 (Aqua Recer)
13 2001( (Carom) .
14 Codinet 3D RPG 2001
15 2001 . 3D, . , 3
16 CyberCup WinTechSoft 3D 2001 3D
17 INIX RPG 2001( )
18 Free FreeNix 3D 2000 °
19 N-Age esoftnet 3DRPG 2001
20 ASGARD NEXON RPG 2001
21 OutPost RPG 2001 . 30 , 3 Polygon
22 3D 2001
23 2001( )
24 RPG 2001 . ,
25 RPG 2001
26 RPG 2001 * ’ ’
27 cafe 9 oz 3D 1999
28 RPG 2001( ) .
o —c 2001( ) X-TANK OnLine . 3D
30 3D e 3 . 3 ( ,
31 3D 3D 2001( )
2 2 * )
33 .
34
( 3D )

@ 200210000
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XERO

« FULL 3D
. 3D
. 3D ENGINE
NETWORK ENGINE 4-2-2-02>
& (Bck & White)
« FULL 3D .
3D 3D
. ()
FULL 3D
, 360 . 20
()
L] L] 3D
. 3D
< 4-2-2-02> 3D
1 & Lionhead studios God game 2000
2 GT Interactive / 2000
3 3D RPG 2000
4 RPG 2001
5 2 Dynamix 2001
6 infogram
7 2 infogram 2001
8 oni( ) buniji software 2001
9 Doom 3D ID soft 2002(
10 serious sam croteam 2001
11 Vs foxinteractive
12 Micro Soft
13 () ION storm
14 EA
15 1 peroxide( )
16 YNK
17
18 tm
3D
@ 200210000

(Unreal Taurrament)

3D

3D

2(Quake)

(Evil Isknd)
FULL 3D

1600¢ 1200

(Bverguest)
1999 2D
3D
3D
2D
(BidView) 3D
1 (FirstRrsanView)
3D
3D
3D

020000/PA0O00CO
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3D

2

@ 200210000

3D

3D

3D

(Trbes)

3D

3D

3D

. Quake

Quake
. Id Software
John Carmack

Quake
Quake , Quake 11 ,
Quale Il arena 3
Quake GPL(GNU
General Pulic License) 1999

. Quake Doan
3D
. Doom
3D 2D
Doan
2.5D

Quake 10
FPS(First Pasm
Shooter) . Quake
Half-Lid Quake
Half-Lié

Quake -

Quake

. Quake

(Canmuntation Latency) LAN
Quake

ACK , ACK

Reliable Packet

(
raundrp ),
ping time
ms
Quake
tinmeslice .,
. Unreliable ACK
sener timeslice
freezing
1 10 20
100ms
latency
roundrp , latency
ms . latency

020000/PA 00000
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peer—-to-pee

. Qualke lag paradox
Quake lag
pardox
d.
Quale tinebase
oheat

@ 200210000

“ world) objeda ,

. Obect Quake-C
interpreted

akerta

3D
3D drawing
world entity

Quake triangk mesh

world
entity cock path
Quake

a. BSP
Quake

BSP(Biary Space Parttioning)
world BSP

BSP
front-to-bak
back-to-font
convex
volume .
pdygon
back-to-font order
“ pairter’s algorithm
world
drawing
drawing
polygon edge
view pyramd
edge edge list ,
sort frame
rate .
PVS(paentially visible set)
BSP convex—partiioning
Quake ( )
) , BSP
BSP
convex subspace visbilty
) leaf
PVS

. PVS edge

b. Lighting
DOOM lighting
Quake lighting
. 16-bit pixel
light sample ,
lighting map
grd
pre-ligh
. Light map
color light
pre-ligh

lightting lighing

c. Entity Rencering
DOOM
flat poster
Quake
3D object entity

. Entity
, entity
entity

entity
mesh
ertity
perspedive-
correct affire

020000/PAI0O0O0
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Affire entity
affire
d. Parttle Engine
Quake
square
z-bufer
partcle
3D object
partcle unreliable
Quake
Quake Quake-C
Quake
Quake C
E:' 200210000

Quake-C

a. float, vector, string,
entity 4 .3D
float vector
, string

b. Entity
, field
field
method
Quake-C qcc
progs. it

c. Quake-C

* Angémod, fbor

* Normalize, vectortojaw 3

* Saund, ambientsaund

* Spawn, remove, makestatic
entity

» Walknove, droptofloar, movetogoal

+ Aim, particle fighting
» Tracelire, checkpos, checkbottamn

» Changdevel, setspwanparams

Quake 11 Q3radiart
Quake
Valve Half-Lid
Worldcraft
Quake 3D
Quake
.32
3D
.3D
, Heretic, Hexen, Half-
Lie 10 Quake
Quake
C
Incbor 3D
(outdoor)
. Unreal
Unreal Epic Games Tim
Sweeny ,
Qualke Quake
. Quake

Quake
C
C++ C
C++
C++
. Unreal
Quake
256
16
Quake
Unreal C++
UnrealScpt
Quake client-saver

020000/PA 00000
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subse

(replication)

. Unreal
generalized dient—se\er

actor, varnble, function call

reiable, unrdiable
. Rdiable

, unteliable

UnrealScit

3D
Unreal

C C++

UnrealED

level design 3

UnrealEd

@ 200210000

UnrealED Unreal

texture browser

, Surface
surfce
, Actor
actor Visuwal Basic
Unreal mesh animation

. Megsh animation 3D STUDIO MAX,
Softlmage, Power Animator

DXF
import . Mesh animation
. 15fps
401Ps
tweening
(lighting) Quake
spotligh
UnrealEd
(flare) (carona)
Quake 3D
360
Unreal digital

suround systen  UnrealSchit
Saund

DirectSound Aureal A3D
3D
UnrealScrpt

. Quake-C

C UnrealScipt
Java
C++
UnrealScipt state
state
stae
thread . scrpt
UnrealScipt
UnrealScit
Owerride

Creature Bots

Bots

Unreal UnrealEd
Worldcraft

. UnrealEd
UnrealScmpt

Unreal
. Unreal

RPG

UnrealScipt

. Turbine

Tumbire

Ashron’s Call MMORPG

020000/PQI0000D0
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Tubire Entertainnent

Ashron’s Call
2.0 .
MMORPG
3D
Fault-
tolerant
World
Tubire MMORPG
. Turbire
regbon
Adgheron’s call
Dereth y )
, ) 500
World
regon
.2.0 1.0
MMORPG DDD(Dynamic Data

Downbading)

MMORPG

588 200210000

MMORPG

creature  NPC world

patch
. patch
Mbyte
. Turbire DDD
patching
Ashron’s call
world
world
. DDD
CD
CD
. DDD
portal storm
. Portal stam

portal warning

3D
Lodk and Fed
Tuibire 2.0 Direct3D 8.0
T&L,
multi-teturing, vertex blending
multi-resdution mesh 3D

component scalable
skeletal animéation

. RPG avatar
3D , ;
Maya, Phatoshop
. plug-in
Maya
.3D
Maya 3D Studio
Max
Lightwave
Tumbire

API

, , data
serializd&ion

world

Tumire Asheron’s Call
2
MMORPG 3D
DDD , )

. Torque

Torque Dyramix
Sierra Studio

020000/PA0O000
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Trbes2

2001 9 Garageganes

$100

GarageGanes

.3D

50% Garageganes

20%

OpenGL

Windws  Lirux

Windows
DirectX

Torque

Client- Server
UbP TCP

* Unguaranteed Data
uneeliable

@ 200210000

.3D

OpenGL

* Guaranteed Data
Reliable
* Most-Recat State Data

» Guranteed Quickest Data

* Bitsteam
bit
. 4
3D
Quake Unreal
Torque
zone
zone

zone portal

Torque

. Progiessive mesh LOD

, fog, decal, environment
mapping, mirror

vertex deformation
skeletal animéation

. Terrain

C++

C++

Half-li€ Worldcraft

GUI
GUI
GUI

GUI

Torque Engine

misson

Visual C++ 6.0
Nasm

Torque

fractal

freeware

C++

020000/PCI0O0O0
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MMORPG deformable skeleton

animation
, particle
emitter, particle bomb, particle array,
. Netimmerse 3D partcle cloud .3D

NetImmerse NDL
3D
Netlmnerse
3D

3D CPU

bounding sphere

bounding box

trangk .
. Terrain LOD Hughes Hoppe
David Eberly “ 3D game progressize mesh
Engire Design”
Real-tima . contiruous LOD .
3D Dark Age of Camelot
, MMORPG 2001 10
directed acydic MMORPG
. 3D Game Studio
(scene graph) 3D Game Studio Conitec Data
Systams
4
(partal)
@ 200210000

TCP/IP IPX

uUDbP

3D

2001

LAN

WED(Wrid Editor)

World Editor

light

. MED

MED(Mcel Editor)

3D
WED

Quake MD2

3D Game Studio  DirectX
BSP
heightmap

progamnmable mesh
Mipmap

deformation
skeletal animation

LOD
MD2

3

WDL
Java
action
function action
WED
DLL

WED

. GENESIS 3D

Genesis 3D

020000/PQ 00000
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Genesis 3D

3D
. BSP

3D

skeletal animation
. Genesis

Genesis

3D
2001 11
3D

MMPOG(Massive Multi Player Online
Gane)
3D )

El 200210000

3D
3D
3D Quake
Linear
Quake Multipath-$ading
3D
BSP

Quake Stetic

Dyramt
3D
Moceling Data
. 3DS MAX
data
light, material
wrapping, class
hierarchy  C++ Quake

(3) 3D
3D

, BSP
portal

client sener

partcle
< 4-2-2-03>
mesh
2.
lighting , MMORPG
RPG MMORPG ,
C++
< 4-2-2-03>
Multiplayer
Quake Mesh, Skeletal(lll) O (Quake—C) ~10
Unreal Mesh, Skeletal O (UnrealScript) ~10
Turbine Mesh, Skeletal (0] ~1000
Torque Mesh, Skeletal (o] ~100
Netlmmerse Mesh, Skeletal (o] ~1000
3D Game Studio Mesh 0 ~10
Genesis 3D Mesh. Skeletal X X
Mesh, Skeletal ? ~1000
Mesh, Skeletal 0 X
Quake3 Quake, Half-Life Q3Radiant
Unreal Unreal, Deus—Ex UnrealED
Turbine Asherons Call MMORPG
Torque Tribese2
Netimmerse Dark Ages of Camelot ,MMORPG MultiGen
3D Game Studio X WED
Genesis 3D X World
MU MMORPG
X , RPG
( 3D )

020000/PAN 00000
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@)

)

light mapping

multi-tecture

bilboad

@ 200210000

LOD

. RPG
MMORPG )

partcle
3)

mesh seqlernce

skeletal animation
. RPG
texture skin
4
texture . 3D

(5)
3D Studio Max
. Unreal Torque
3.
3D DirectX Graphics
OpenGL
3D
, DirectX
Graphics OpenGL
DirectX 8.0
(\ertex Shader)
(Cartoo rencering)

3D

(sillouette) ,
GPU
GPU
3D
Image Processing
Image
Processing
Image Processing
3D
<  4-2-2-01>
2
3D
3D
CPU
(Clpping, Culling,
)
DirectX Graphics OpenGL

BSP Tree
,Z
. DirectX
Graphics OpenGL

020000/PQ 00000
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3D
3D
2 3

NURBS(Nun-
Uniform Rational B-Splires)

u, v Bezer, Bsplire,

Anination

Bone

DirectX 8.0 RTPatch
. OpenGL

NURBS

NURBS

3D

Direct Graphics OpanGL

McroSdt

@ 200210000

DiectX 6.0

MicroSdt

Dirct3D
, Low Level
Interface
3D
MicroSdt DiredX 7.0
DirectX 8.0

DirectDraw Direct3D DiectGraphics

DiledtX 8.0 3D
MicroSdt X
. DirectX 7.0
DilectX 8.0 X
, PC
3DMAX,
Lightwave 3D X
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[D s ] WAP/WIO 3D 000000

(1) WAP/VM 3D
PC
3D -

PC
PC

3D

668 20020000

' '(Doan)

2D

, 3D
3D PDA(Personal
Digtal Assistants),
3D
3D
3D
3D
3D
3D
2000
3D
3D
2002 ,

(2) WAP/VM 3D
3D 2D ,
2D

3D

(Mew Paint)

3D
3D
3D ) 3D
3D
3D
3D
J-Plone, Bandai Networks, Hi
3 " Micro3D

Edition for J-Phone" 100 MHz
32bt RISC

32KB , 500
3D 4 20

3D

(3) WAP/VM 3D

3D
(Multi
Graphic Viewer) ,

GL

(©9)

PC
APl
3D
PC
Dired - 3D Open
API
API
CPU
1 PC! 1
(CPU, ,

n40o000000000 ()
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, API 3D4W 3D
AM 3D
.J- , Bandai )
HI 3 3D API
, 3D
3D 3D
3D Solution ,
) 3D
3D : : (Cinguar), :
3D J- 3D
(G- . . Universal Viewing Platform
Power), 3D (Fatha-
A. (G-Patirum ) mmer) X-  (Forge) (Decoa)
KTF 3 3D 3D
" 3D : : X-
" , PDA, (Miewer)
, 3D . Next-
, hetlrc 3D
, , , 7 3D 180kb
3D . X- 3D \%
SDS 70
< 4-4-1-01> WAP/VM 3D (2)
Company Wireless File Conv. Graphics Engine |  Univ. Viewer 3D Sol ution Remark 2
3d4w v v v v v
Nokia v v Gateway Co's
SAS v v Mostly Text—Based (1) WAP/VM 3D
NetMorf v v Little MM Service 1
Ztango.com % v ] ]
NewsTakes . v . Wide Range . Complete Graphics API and Engine 3D
No Focus
: . , 3D
ParallelGraphics v
Cult3D v Creator Tool Co's Comnon interface
Viewpoint v File Format Own ers
Superscape v
id Software v v Game Engine Co's
LithTech v v Mostly No
Bandai v v v Wireless Focus 3D

@2OOZDDDD n40000000000 [GE
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3D

. M-Commerce

3D

Realty)

3D

3D
360

@ 200210000

3D

FAO

SKT

3D
2D
(VR: Mirtual
360
3D
.3D

2003 3D

3D
.3D

Stand Alone, Mobile to Mobile,
Mabik to PC

3.
1)
3D
KTF
(Brew) ,
3D
(i-rmode) 3D
CcP

3D :

3D

2004 $1Billn
, Frost & Sulliva
3D 2005
$648Miltin

(@)

3D

< 4-4-1-01>
Z B ot
: v} R EEEEEEEEE—E——————. —i P Wobein
| = Senving
-
| 1500 Matiln
: E W rmeds
: 1000 Faned Telecom
| & W G ecas
Fised
500 BEEEE ianee
u e N
o 4 ot i 05 0 0
UTMS , 3G , 3D
2004 2 5 .
. 1999 $6.1Bilkn
Jon Peddie Association 3D (IDSA: Interactive Digital

Sdftware Association)
1999 1/4
$1Billon
3D

040000000000
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3D

PDA 3DUL U0

(1) PDA(Personal Digital Assistants) 3D
PDA

PC

2002 PDA
3D
, Windbws CE( WiInCE)

PDA RISC 32 CPU

, PDA CPU

90 PC CPU
3D

CPU 3D

‘z' 200210000

3D

PDA CPU

3D

90

3D

(2) PDA 3D

3D
WinCE
WIinCE PDA

CRU

3D

CRU
PDA

PDA 3D

PDA 3D
WinCE

CPU

3D

WinCE CPU 32 RISC

CPU Strong Arm
MIPS  R4000 SH3/SH4
CPU RISC
CPU PC CISC CPU
(
80486/ | 32
CPU )
) PC
CPU
PC CPU
PDA CPU
PC CPU
PDA CPU 8
10
3D
PDA CPU
PDA
PDA 3D
PC
PDA
CPU

RISC CPU PDA

3D
3D
3D 20-
30
.PC
. PC
3D
CPU
3D 3D
CPU 2
3D
GPU(
CPU) . PDA
PC
PC 3D
PDA
PDA CPU 3D
3D
2~3 PDA 3D
. PDA 3D CPU
3D
PC
3D 3D
PDA CPU

040000000000
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CPU

PC
1997 3 4
3D
3D
3D
3D
PDA
3D
PC
PDA

3D

@ 200210000

3D
3D 1994
CPU
3D
PC 3D
. PC
3D
PDA
MS
PC 3D  DirectX(3D)
WinCE

3D

. PDA

2D

3D

PC
PDA

(O8]

PC

3D

PDA

3D
3D
2.5D

3D

OpenGL
3D

< 4-4-2-01>PDA 3D

3D

CPU

1999.11 1 2.5D MIPS R4000/SH3
2001.01 20 2.5D MIPS R4000
2001.02 2 / Full3D MIPS RA4000 StrongArm
2002.03 PocketPC 20 Full3D StrongArm
2002.03 PocketPC 20 3D StrongAm/ MIPS R4000
2002.03 PocketPC 10 Full3D StrongArm
3D PC 32
PDA 3D PDA
PDA
CPU )
PDA LCD(Lguid Crystal
Digplay) TFT(Thin Film 3D
Transista) STN(Suer Twisted
Nematics) .
TFT PC < 4-4-2-01> PDA 3D
, STN PDA 3D
10~15 ( )
CPU
STN 3D
3D Full 3D
STN LCD PDA 10-15
(3) PDA 3D
PDA PDA 3D
32MB-64MB
3D . PDA
CPU PC
1GB
CD-RM
3D

040000000000
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< 4-4-2-02> WinCE

3D
PC CPU CPU 3D , S
CPU . PC Full3D
iGolf Full3D
3D PDA AmazingGames Chopper Alley
MachineWorks Empire of the Undead Full3D
/ 1 1  Full3D
, PC Dired3D OpanGL 3D < 4-4-2-03> 3D
3D , 3D
Full 3D / 4000
CPU 2-3 /
PDA 3D Full 3D / 1000
/ 20 / 20
3D _ FUl3D  / 4000
iGolf
MS Silleon
AmazingGames Chopper Alley 10-15
MachineWorks Empire of the Undead Full 3D / 3D 3D
PDA 3D 3D i
/ PC 5-10
3D
. PDA3D 2 B
' PDA 3D
PDA PC
’ 1
3D .< 4-
3D ) 32MB  64MB ) PDA 3D
4-2-02> WIinCE 3D
, PC
PDA ’ a. ,
3D
b. /
' PDA 3D /
PDA 3D
3D o CPU :  PDA
.3D 2D rot
/
' < 4-4-2-03> ) Lighting d.
CPU
3D
97 98 PC
3D e.Ligtting  Fikering : PDA
3D CPU lighting fikering

PDA

@ZOOZDDDD n40000000000 (R
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f. FPS( 1

3D
g.
h.
(2) PDA3D
PC 3D
94 95
CPU
3D
3D
. 96
3D

680 200210000

FPS

3D

Layer

Direct3D

: PDA CPU

PC
3D
3D
PDA
2000 CPU
PC CRU
3D
CPU 3D
. 2002
CPU PDA
3D
3D

PC OpenGL
. 80486

3D
3D 3)
PDA 3D

3D

DirectX

pPC

94 95

Direct3D

3D

2 , PC
3D
PC
PC
99 3D
3D
, PC
PC
3D
PC 3D
PC
PC
3D
PDA
3D
PC 3D
CPU
3D
3D
PDA 3D
, PC

PC PDA
, PDA PIMS(
) MP3
, PC
3D . PC
3D
PDA 3D
3D
3.
@)
2002 PDA
3D
WinCE PDA ,
3D
MP3
PDA
PDA
PDA
PDA
3D

040000000000
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PDA

PDA
3D
PC 3D
3D
PDA 3D
, PDA 3D 90
PC 3D
MS Dird3D 3D
,PC CPU
MMX  SIMD
PDA CPU
PDA 3D
PC
PDA
PDA
20 30
, 3D
3D
, PDA 3D
32
, WinCE
PDA
PDA

G:a 200210000

WiInCE
PDA
PDA 3D
)
PDA 3D
.1
3D
3D PDA
GPS(Global
Positioning Systam) 3
PC
3D

2000

@

. MCU(Micro Controller Unit)
MCU

MCU
5m
0.25m , 0.18m
CPU
5\olt
2.5\lt

. LCD(Liquid Crystal Display)

oo oo od gl

LCD

, LCD

(Bak light)

LCD

CCFL(Ctd Cathode Fluorescent Lanps)

LCD

STN

90%

LCD

LCD
LCD ,
TFT LCD

. DC-CC
70%~80%

040000000000
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@

. MCU
MCU RISC(Reduced Instruction Set
Computer) CPU(Cotrol Processing
Unit)
RISC 32bt
CRU
, RISC CPU
BUS

CPU Coprocesso

Memory System
Memory Cortroller Unit
, LCD Controller
UART Controller,
USB Controller

12C Bus, 12S Bus , ADCC,
DMA, RTC
Chp
SoC(Sgtean
on Chip)
, PLL

684 200z10000

.LCD

LCD ,

LCD

TFT LCD
TFT LCD
Transisto

LCD

STN LCD

STN LCD

TFT LCD ,
TFT LCD

©)

(1) MCU

MCU
RISC CPU Core
ARM, MIPS  PowerPC Core

(Intellectual Properties) Core

2. Chp
32bt
) < 4-4-3-01> , ARM Core
MIPS Core
< 4-4-3-01> MCU
ARM MIPS PowerPC
IBM
Core ARM MIPS
Motorola
ARM7
Core ARM9 MIPS32 PPC 405
ARM10 MIPS64 PPC 440
StrongARM
(Registen) 16b?t 32bit 32bit
32bit 64bit
50MHz ~ 200MHz 100MHz ~ 300MHz 100MHz ~ 500MHz
2.5Volt ~ 1.8Volt
50MIPS ~ 200MIPS \ 110MIPS ~ 400MIPS 110MIPS ~ 500MIPS
WinCE (Microsoft)
0S Linux (GNU Open Source)
(Operating System) WxWorks, pSOS (Wind River)
RTOS (Real Time OS)
Memory : MMU (Memory Management Unit), Data Cache, Instruction Cache
Coprocessor : FPU (Floating Point Unit) DSP (Digital Signal Processor)
P Memory : SRAM, Flash ROM, DRAM, SDRAM

: LCD Controller, RTC (Real Time Clock), ADC (Analog to Digital Converter), 12C, 12S, USB
(Universal Serial Bus) , UART (Universal Asynchronous Receiver Transmitter), Interrupt
Controller, DMA (Direct Memory Access) ,

: MMC(Multi Media Card) , SMC (Smart Media Card)

JTAG(EJTAG)

Atmel
Cirrus
Hynix NEC
Intel Toshiba IBM
Motorola Philips Motoro
Samsung Texas Instruments
Sharp

ST Microelectroni

040000000000
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PowerPC Core
, Core Lcense

Buck/Boost
DC-DC Converta

ARM Core
90%
(2)LCD
LCD s
TFTLCD STNLCD
TFT LCD ,
Charge Pump DC-DC
Converter
STN LCD ,
TFT LCD RF
, TFTLCD LCD .< 4-4-3-02>
LCD TFT STN < 4-4-3-03>
D-TFD 1
LCD Nintendb Ganeboy
- Ganeboy Advance(@A)
ES(Engimeering Sampk) ,
GBA
3) . GBA
Waonder Swan Colar(WSC)
DC-DC ,
< 4-4-3-02> DC-DC
Buck/Boost DC-DC Converter | Linear LTC3440 OLT;’;‘: :f;;;tzg/o(:)ltmp\ 96%
o
Charge Pump DC-DC Converter | Linear LTC3200 ;:f::t :25"\7/(;;';—’:;1 65%
MAXIM MAX660 Input : 1.0~ 3.0volt 60%

Output : 5Volt 100mA

686 200210000

< 4-4-3-03>DC-DC

Gameboy Advance WonderSwan Color GP32
CPU 32bit ARM7 CPU 16bit CPU ( ) 16hit ARM9 CPU
8bit CISC CPU
LCD TFT Color LCD FSTN Color LCD TFT Color LCD
240x160 224x144 320x240
32768 Color 4096 Color 65536 Color
2.9" 2.8" 3.5"
Sound 8hit 4 channel stereo digital audio 4 channel digital audio
16bit
44.1 Khz sample rate
Memory On chip 32KB WRAM 512Kbit ROM 512KB ROM
On chip 96KB VRAM 512Kbit RAM 8MB SDRAM
256KB WRAM
(64MB) (64MB) 4~ 128MB SMC
Serial Serial usB1.1
2AA - 15 1AA 20 2MA 12
1409 1109 158g
82mm(L) x 144.5mm(W) x 24.5mm(D) 74.3mm(L) x 121mm(W) x 24.3mm(D) 85mm(L) x 145mm(W) x 35mm(D)
2001-3 2000 -12 2001 -11
Gameboy Wonder Swan 10 ()
150 () 50 ()
300 ()
US$98 US$55 US$135
Nintendo( ) Bandai( ) GamePark( )
@
GP32
, MP3
3.

040000000000
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PC

10

688 20020000

320x240 640x480

Whie LED



'l
1

i
L LR L T

Al

S

_'r""r._

L2 4
L

FIGHTER4 1-MODE

AR ARAAD NN BE
R HE R R L

ANAARDAGAN G R
R IR R R T

0 :
3 e
g 3 JAMMA( ),
.
E s o R A A ZOOZGameWhltepaper ...................... Aw( | ) |
= 2.
/
= 010 oooooooooo - @
0 3
O
- 1 , , 2D 3D
§ : , 86
0 (1) TCP/IP
0 , PC ,
2D
: 3D
, 3D ,
(SDK) @ ) 3 90%
,3D 2D
2D 3D
: 3D
, 1997 167,130 52,535 ,
3 1999 145,231 _ 3D
41,935
, , 3D
, SNK 3D
) ) NEOGEO64 “ Super 3D Board” 3D
NAOMI, PS2 3D
, . PS2 ,
VIRTUAL

Ea 20020000 0300000/000000000
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3D
3D
Open Arcade Architecture
(OAA) .3D
“ 3D ", 3D
FunkyBall
, 3D Arcade
PC
.3D S/W
Engire
H/W
30 3D
) ) , 3D
3D
3D
3D PCB
2
Platform

, LBE(Location Based
Entertainrant),
PC
Opan Arcade Architedure(CAA)
1997 4
Pentium Processo
, 60 OAAF
(Opan Arcade Architedure Forum)

El:’ 200210000

, 3D .

PC
Intd CPU
‘* Open Arcade Architecture
Coin-@ Reference Plaform (QAA CORP)
Pentium Processw
, 3D Grathic 3D Audio
MPEG-2 Video

CASE
PC

8 billion 16 billion
1.2
millon
PC
Interactive Light ‘ Home Run Derby’
FASH * Battk Ted’ ,

.Intd  OAA
PC High-ed

PC

OAA

PC
PC

OAA

Hanaho, Sony
Develgpment, Interplay, Ubisoft

NAMCO, SEGA, Midway

. 97 OAA System
Acdaim, Coinsdt, Dynamo Interactive,
Hanaho Arcade PC, HAR Mgmt, Location
Based Entertainnent System, Quantum
3D, Stiocar

PC

G mmo o

H.
. ,
©)
.PCB( )
, IC
(Alcade Gane)
TV

PC ,

0300000/000000000
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PCB

@ 200210000

10,000 ,
20,000

18

, DDR,

@

Toy-PC
PC enharced Toys : A Vision for the
Future.
Interactive Toy —A Leading Segment

( )

." Speak Spell
* Teddy Ruxpin

‘ Electronic Learning Ads
2
2 . (Toy Industry

Fact Book 1997~1998)

‘ PC-Enhaned Toy’'
PC

‘ Mattd’ * Talk to me
barbie’ * Acclimates
Interactive barney and friend

Legp (Brek)
PC

‘ arther’
DW(data warehouse)

* Comfykeyboaid’ PC
PC
PC-Enharted Toy
PC .PC

PC

. Enhancing toys with the power of
the PC
PC

PC

0300000/000000000
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User Dimensbn ~

(RF) ‘D’
3
" Toys of
PC Tomorrow Research’
MIT _ : /
1/2, , ,
PC-Enhanced Toy  (2)
Robot . PC

GPSS(Geeral Purpose System Sinmulation,  (3)
1961) SIMSCRPT (Sinulation Scriptor, 1961),
DYNAMO(Dynamic

Mockl, 1962),
, CSMP(Catiruous Systen Mockling
, Progiam, 1967) . -
IPL-V SNOBOL (artificial reality),
(cyberspace), (virtial worlds),
, (virtual environment),
, (synthetic environment),
‘ Curious , , : . (artifdial ervironment)
George . (cok-pt) ,
PC PC
(operation reseach) , (scientific

(MUD) , Multiple

) ) visualizdion)

@zoozmuuu 0300000/000000000
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< 4-3-1-01> Hardware Installation

7
+ National GXM + AMD AthronTM XP Processor(x86 )
CPU . :1.2GHz
. : 128KB(L1)+256KB(L2)
Audio + Line In : Audio source input + Line In : Audio source input
+ Speakers Out : Audio output for speakers * Line Out : 6 ( Surround)
* MIC : Audio input for microphone + MIC : Audio input for microphone
UsB + Dual USB connector : Port 1/ Port2 + Dual USB connector
Mouse + PS/2 compatible mouse interface * PS/2 compatible mouse interface
Keyboard + PS/2 compatible keyboard interface * PS/2 compatible Keyboard interface
Parallel Port « Local printer interface, ECP- EPP * Local printer interface, ECP- EPP
’ - * Primary IDE connector : 2.54mm 40pin « Primary IDE, Secondary IDE
_ DirectX 2D 3D IDE o P w o
(Head—mou nted dlsplay) + Secondary IDE connector : 2mm 44pin
. * JAMMA
(effector) ) Key ( )
(data glove), = ey
. PC + VGA, SVGA, XGA monitors + High performance 256-bit 2D rendingengine
(smscr) . + 2D graphics accelerator * Integrated TV encoder at 1024x 768 resolution
. * Integrated full hardware MPEG-2 decoder
VGA card ) . —
+ Motion compensation and IDCT
(4) + Complete DirectX support
* Full OpenGL 1.2 support
PC + Local serial interface : RS—232 compliant + Main Memory :
PC < 4-3-1-02> Hardware Options < 4-3-1-03> Hardware Option
Hardware Options Hardware Options
, 2D 3D PC
+ Fill Rate — 700 Million Texels/Sec * 10Mb/s and 100 Mb/s N-Way
PC PERFORMANCE. Triangles per Second — 20 Million * PC99
Glaoal « Memory Bandwidth — 2.7GB/Sec 2 Ve OB IR U
’ . + Full Duplex Flow Control(IEEE 802.3x)
* Maximum Memory — 32MB
2D : - + 11Mbps
’ + High performance 256—hit 2D
2D 3D rendering engine " IEEE 802.11b
3D - : DSSS
VGA + NTSC TV output
* MPEG-1, MPEG-2
+ FEATURES |* Complete DirectX support,
, USB ompeete D PP - : 2.4~ 2.4835GHz ISM band
including DirectX 8.1 )
T T— — Media Access Protocol : CSMA/CA
’ P -5 Supp - : 11/5.5/2/1Mbps(per Channel)
PC * VGA card . .
. - :128-hit WEP
: - : Integrated Microstrip Dual Diversity
) + 10Mb/s and 100Mb/s operation
supports 10Mb/s and 100Mb/s N—-Way Auto—negotiation Antenna/SMA Connector
(Flash disk) S d E - . 37m,  122m(11Mbps)
operation
LAN ) - : Ad-hoc, Infrastructure
+ Compliant to PC99 standard ) )
Supports Wake—On—LAN function and remote wake—u - ¢ IEEE 802.11 Compliant wih
2D, 3D PP P Enhanced Roaming Features
+ Supports Full Duplex Flow Control(IEEE 802.3x)

@l 200210000 0300000/000000000
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il

, 21

@ 200210000

oo oood oo

PC

)

< 4-3-2-01>

(Racing)

(Gun Shooting)

)

Force Feedback System

(Gun)

(Time-crisis)2

0300000/000000000
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DDR,

3)

@ 200210000

3D

PC

Cuoe Spae 3D
(VRenckr0)

, 2D

2D

2 NAOMI

CAPCOM CP-YSTEM 3,

NAOIMI

MODEL-3, SYSTEM-,

F3, SNK HYPERNEGEO64

3D

3D

) , PC
, TCP/IP
) IPX
TCP/IP
3D
LAN 10
, 2.
(Interaction bandwidth)
DDR
I/o 7
PC
( )
Vision 3D
EEG/ENG 3D

100

1/3

, IPX

. 1998

0300000/000000000
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@)

)

@ 200210000

3D

Force Feedback

, 3D

Frontier3D Engine v1.0
OpaenGL

Frontier3D Engine v1.0
3
, Low / Medum / High Level
, Low

Medum Level

High Level
High Level
Lov Medum

Animation,

Renckering, Effed, Plug-ins, Tods

Animation

3DSMAX

Skinning

Rendering Effect

(Ogea) 1/60
Rendering
Frontier3D Engine
LOD(Level Of Detail)
FPS Dis-
playList vertexAriat Ext
, Mockl
Skin(
) :
Texture Animation

Collisbn Detection

ViewFrusum Culling

LOD
MSP
(Qualiy) Mipmap  Multitexture
Shadow . Fade

In/Out, Explosion, (particle),

snoke, Light, Fog

Plug-ins

Plug-ins

Tools

.3D

3D

, 3D Studio Max, Softinage
3D, Lightwave 3D

3D Max
3D Max

(Loge)

0300000/000000000
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Detedion

Smocth View-Dependent
LOD, Frustum Culling, MSP, Fast Cdlison

(Interpdation)

Stack

(Cantroller)

(Accderator)

@ 200210000

(Visual)

(Device)

Feedback

3D

< 4-3-2-01>

DC

4-3-2-01>

Atali

1980

1958

PCB

1993
2D

1972

10

3D

PC

1999

3D

3D

3D

.PC

2D

3D

, 3D

0300000/000000000
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1. Aided Design) ,
. 1970 Xerox Palto Alto .
Reseach Center(FARC) 1970
. - Alto , (Chamcter User Interface; CUI), 1980
(Human-Computer Interface: : (Graphical User Interface;
HCI) ) (affective  GUI) 1990
- communtation) . (Object-Oriented User
. 1980 MIT Media Lab Dr. Picad Interface; OOUI)
1) - GUI(Gaphic User Interface) 95
1940 -
< 4-3-3-01>
(M EM EX) - : 1970 1980 1990 2000 |
2000 PostFC ,PC | PC
(weamblke)
. 1960 (ubiquitous)
(Visibilty
), (Affordability)
(Licklder) “
(an Sutherland)
CRT - - ]
Stanbrd Research Institute ) ) )
(Daugbs Engebart) )
NLS .
CAD(Canputer . MIT, Georgia

El 200210000 0300000/000000000
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Tedh

Wobow

(medi)

@ 20020000

@

1986

. 1980

1989

(HQL)

1990 1998 200

) 6 )
25 , 88
1995
, 2
1
HQL
UMTR
AT&T
, TV

(HCI)

PROMETHELS, ESPRIT

ICE,
(IFO)

. SPR(Pschophysiology
Research), PIE(Psychophyiology in
Ergonamics)

1991 .1992  G7

0300000/000000000
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_ - < 4-3-3-02 3

. 1992 G7 1 -
z |- |rEapg] - | giag | -
Sl B R
1995 G7 2 o '
DFEkE 28R E
< 4-3-3-01> 2 - — -
= 4F HeNpiE m
B MAHH EEHE
3 s bl et EE T R e ersiv o b B
e
e Pk
o :
Bt as Hy 3
28 U IR WS .
UE =Y
L e i e e Ee .
.08 Aol . (EEG Electroencephabgram),
BEARE IR
olgt (FEM5 Fecial Electromyogram)
(ECG Electrocaliogram), E—
(GSR Galant Skin Response)
(PPG phatoplethysmogram),
(SKT Skin Temperature) . <
, . , 4-3-3-03>
3) 3 ( ) frontal
) ) (< . association area, prefrontal cortex
4-3-3-02> ). orbitofrontal cartex , ,
(- )»2 (- , , . Frontal Icbe
- )3 (- -, . ) (linbic ldbe)
- ) 1 b 7 7
2 - 2 . )
- 4 . , ( ) ) ’

(< 4-3-3-01> )-

@200@5[@1 0300000/000000000




OO0 OO OO OO0ONOOOO OwO

< 4-3-3-03>

X2} (BEG)

G Ju'ivr'ﬂ'ﬂ Mrsl'r*%i& flget

S5} (FEG) M»HM;-MM-NAM.MMW,\.._J

HYE(SKT)
E— —
, HR heppiress anga, fear
. anger, apprecation
, HR .HR
(gpprecation)
, anger ,
, . anger
HR
ange fear (LF: Low
fear, disgust  Frequency)
happiness . sadness , (HF: High Frequency)
angar, fear, disgust , , HR
fear, disgust heppiress, . appreciation HR
surprise . depression, LF, HF . LF/HF
pant order, anxiety, wary , anger , apprecaton
(ventricular
frilktion) (self-
, , , induced emation)
. ECG (HR: Heart Rete) (externally induced emdation)
sadness,
ange, fear disgust

am 200z10000

synpathovagal balkance

<

LF

HR HF

4-3-3-04>

, HR

(ruk)

(<

outflow

4-3-3-04>

HR

).

<

4-3-3-04>

(< 4-3-3-05>

0300000/000000000
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(dry) < 4-3-3-06>

——
W WM
= W] ’.___.-'

= e e
) FEN IR BT A
13 BICH O B g

(two-vay)

T A R OpE] 20]]
Y 2 pE|AnE g
T D02 sy 0| Y

< 4-3-3-05>

Xl jojd Ul(Wer Interface)

) ) , (ganer),

(4)

@)

’ (me—\l\ﬂy) ’
, , , (< 4-3-3-07>

). 1990 (High
(< 4-3-3-06> Tech)

Ea 20020000 0300000/000000000
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< 4-3-3-07> . (2)

100
) | s I
& Tomron . . (Affective Understand-
£ iwane - sas 50 ing Module)
Canversionsl Tech
< 4-3-3-02> ‘ (Sensing Systams),
] i L 1
1960 1970 1980 1990 2000 200 , - 1980
1982 1992 (Pattern Recognition and
4 . Mockling),
(, )
< 4-3-3-02> 4
N p— T Fr— (Modeling and Responding to User
% % % % . AfEct)
, , 29 9.2 6 6.9 2 4.9
, 18 5.7 5 5.7 1 2.4 2 5.4
( ) 22 7.0 1 1.1 6 14.6 . e
( ) 21.9 13.7 21.9 5.4 .
10 3.2 2 3.3 - MIT Medi
, 30 9.6 4 4.6 2 4.9 2 5.4 . Lab Visnod
16 5.1 7 8.0 2 4.9
(HUD ) 18 5.8 )
( ) 23.7 14.9 9.8 5.4 ,
15 4.8 11 12.6 8 19.5 7 18.9
10 3.2 5 5.7 3 7.3 3 8.2
21 6.7 12 13.8 7 17.1 3 8.2
10 3.2 3 3.4 )
23 73 3 34 . (AfEctive Uncerstanding Module)
10 11.5 1 2.7
13 4.2 2 2.3 1 2.4
2 2.3 1 2.7 . ,
3 7.3 10 27.0
() 3 7.3
6 6.9 1 2.4 6 16.2
9 2.9 1 2.7
27 8.6 ’ ’
() 6 1.9 1 1.1 1 2.4 1 2.7
( ) 43.8 63.0 66.0 89.3
«C ) 14 4.5
() 2 0.6 2 2.3 , ) ,
() 6 1.9 1 2.4
( ) 74.5 80.2 77.3 94.7 ’ ’ ’ ’
. 10 3.2 5 5.7
( ) 3.2 5.7 0.0 0.0
313 87 41 37
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. WWwW
Letizaa MIT Media Lab
World Wide Web

Netscape

Applications

AfEctive Avartars

Afective Tutor

Ea 20020000

Lieber

Mood Ball

Orpheus, the afective CD player

SmartSHELL

Venting Graund

Web

Twdler, Private Eye

(Brain
Camputer Interface; BCI)

Graz ,
, UTS , ,

(Eye Tracker)

CUBRICON ( Calspan-UB
Research Center), XTRA (
University des Saarbncs)

03>
3.
Affctive Canmuntation System
MIT
@)

3C,

< 4-3-3-

. 70
TV(Cdor TV),

0300000/000000000
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< 4-3-3-03>

-EEG, ECG, GSR -
- - - 9
Wuppertal - _
- HRV
ECG
MIT LAB —Affective computing
uTs -
Graz -
Calspan-UB Reaserch center -
(CEaren), (Car)
, 90
. 2000
(Quality
1990 of Life)
1990

(Custamer Ddight)

648 200210000

DB

1990 10

(psychophysiology)
(physiological psychology)

(ECG)

(man-nadire interface)
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)

@ 20020000

3

1994

040 | oooooooo

1)

, .< 4-3-4-
01>
(sensary mator loop) (H-
sensa), (perception), (cogntion),

(motion control)

(H-dfector)
( , avaar)
’ (V_
sensor, virtual sensor) (V-
effector, virtual effector)
(irtelliget agent)
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(action) (sensing) )

.<  4-3-4-01>
(P-sensor, physical
sensar) ’

, (L-sensar, logkal
sensa) .

(primiive interaction)
, havigaor, manjpulator ,

< 4-3-4-01>

et IO~ Tk

B e e

e e e o S e e S
L o e el e e e e e e e
KKKKHKKKKKKHxKHKxHKKKKKKHKK e o

":-:":-:":n:":-:":n:":-:":n:":-\:":n:":-\:'
e e

s
1
X

-

e e
""" e e e e e e e e e e e e
e e e e e e e e
= e e S S S
o AR e e A

S

@ 200210000

(P-dfectar, physical effector)
(L-dfectar, logical effector)

( ,HVD )

@)

0300000/000000000




OO0 OO0 OO0 OO0ONOOOO0O DO

< 4-3-4-02>

< 4-3-4-02>

< 4-3-4-03>

El 200210000

, haptic

force feecback

“" 3D ”
(cansistacy) ,
(concurrency)
PC
(network architedure) monitor, screen projection, HMD(head
maounted display)
PC monitor
2.
Q) projedor
HMD projector
heptc  force feecback , , HMD Fov

(wearable computer)

. HMD

0300000/000000000
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monoscopic
steareoscopic
) , physical
MOoNOSCopic mocel
HMD
see— ,
thiough  video-though
retira
image source

radiant exchange

path tracing ,
cell

l@ 200210000

beam tracing

, beam tracing

Haptic force feedback

feedback

force feedback

(tectik)
force

force £edback

tactik texture
force eedback
joystick force
feecback
force
feedback

(wheedl) force feetback
beat

0300000/000000000
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< 4-2-3-04>

Semmicirelar
Canals

(seamicircular caral)

@ 200210000

(otolith) ,

vehile

(motion platform)

On-tle-tdle
metaphor,Through-the-window
metaphor, Immersive metaphor, Third
persa metgphor

Phartom

DDR

. Scene
represatation

scene graph

0300000/000000000
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scene graph

physical

Physical

@ 200210000

physical

behavior

intelligece

(kirematic simulation)

Behavior

(dynamt simulation)

(fuzzy)

(Shaed Virtual Envionment)

(Distrbuted Virtual Environment),

Realty)

(Distruted VR),

(Cdlaborative VE)
(NVR: Network Virtual

Multicast

. DIS(Disthuted Interactive Simulation)

(cansistecy)
(canaurrency) ,

)

(

dead-rkekoning ,

. Dead - rekoning
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2001

1996
3Dfx

2001

force feecback

< 4-3-4-05>
Civilizaion 2
2001  Empie Earth

@ 200210000

haptic

1996

< 4-2-3-05>1996
2001

(Civilization )
(EmpireEarth)

< 4-3-4-06> 1996
Warcratft 11
2001
Battk Realm
RTS
< 4-3-4-07>
1996
2001
2001

< 4-2-3-06>1996 (Warcraft ) < 4-2-3-07>199
2001 (Battle Realm) 2001

force
feedback
< 4-3-4-08>
1996
(Wizadry) 2001
1996

Warcraft
, 2001 )
, force edback

(NFS)
(NFS : Porche)

O DN 58 2.0 el 202

, haptic
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< 4-2-3-08>1996

E’ 200210000

2001

(NFS)
(NFS : Porche)

group ,

Pirates of the Caritbean
5 HMD

; physical simulation
behavior simulation

group interaction

canpanent

vehicle

group interaction

Electronic Arts
Magjeste

0300000/000000000
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1)

Player Charader)

, RPG

, NPC
RPG

oooooooood

NPC
NPC

1
)
NPC(Non-
(Pathfinding)
A*
A*
A*
(Intelligent Action)
1
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(Planning)

@ 200210000

(Cheating)

(©)
. FSM(Finite State Machine)

.<  4-2-3-01>

Wancer (E) Attack

(D) Spavn
(-E) Wanckr

FSM

switch ()
.<  4-2-3-
01> FSM (psaudo cock)

< 4-2-3-01>FSM

switch(creature_state)

case STATE_ATTACK

20%

case STATE_RETREAT

FSM

switch()

3-02>

4-2-3-02>FSM  substate

array

state diagram

< 4-2-
(stb-stde)

Membership

. Fuzzy State Machine (FUSM)
FSM

FSM
FSM
(Fuzzy) FusSM
Fuzzy
FusSM
. < 4-2-3-03>
(Near, Close, Far)
Fuzzy
< 4-2-3-03>
Fuzzy W
Mear Close Far

Dagras of

T T
150 ¥ 300
200 4

1] 700 750 1000
2uatxiel Hal

[
|
i
1
1
[
|
1
1
[
1
1
'
T
[
7
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550m 0.7 ) decison tree < 4-2-3-05
Close 0.3 Pragram
Fracedural
Far I':nuu?:‘:eltll:a
Lagg=tern
Knawledge
. Decision Tree Fusm Data
Deectarsloval
FSM Kiawladgs
» Ghort-term
< 4-2-3-04> Decision Tree Enowledge
o Decisbn “ Baldur's Gate” .
Tree . Decision Tree Infinty Quake C
tree . Quake-C ,
; FSM float, vectar, string entity
Decison Tree . Quake
, tree // \ / \ . Unreal —
matching UnrealScrpt
if...ten...dse
RPG
(Rule Based System)
Decisbn Tree ’
. Allen Newdl Herb
Simon ’ Quake Unreal
FSM, FusSM Decisdn
Tree C/C++
<  4-2-3-05> Rule
Memory ' Working “ Baburs Gate’
Memory Working Memary * Age of Kings’
ruk .
Walk => <forward, backward, stop> Working
Turn => <left, right, none> Memory . Planning
Run => <yes, no> Planning
'an 200210000
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(buil order)
Planning state-gace search
. state—gace search
intial operation
goal
operation operation
goal operation
planning
Planning operation
operation
plan
Planning

2.
(1) RPG (Infinity )

Infinty Bioware 1998

RPG , AD&D

(Advanced Dungems and Dragons)
TSR
Baldur’'s Gate , lcewind Dale,
Planescape

Quake-c Unrealript

Infinity
AlCampik Al
la:n 200210000

. AlCompile
THEN<respmse> END

IF <condition>

IF
Conditionl
THEN
RESPONSEfweight
Responsel
RESPONSEfweight
Response2
END
IF
Condition2
THEN
RESPONSEfweight
Responsel
RESPONSEtweight
Response2
END

Condktion Trigge

AND .Weaght 1
100 Response
Weight
Response Response
Action OR

IF

Class(LastAttackerOf(Myself(), MAGE)

HPGT(Myself,50)
THEN

RESPONSE#80
Attack(LastAttackerOf
(Myself),MELEE)

RESPONSE#40
Help()

RunAway()
END

Mage
50

80/(80+40) Melkee
40/(80+40)

Condtion
RPG NPC

Regonse

Default,
General, Race, Class, Ovarde

Default General
Race

Class

Owerrde

4-2-3-06> Edwin NPC
Race

< 4-2-3-06> Baldur's Gate

. it e § e e - W e W b SR = 5.
e few Hep
R == "o
[ EGE =] Conbat| et A | iwes | o |
CAIHE P ecvps
ELPWIH4 f |Eem
EEWIHE -
T Clot i
ELEQTH
LCGTHE R [lur-r 1
ELKAAT
ﬂm "I [erzEnnT
H
E:; Li b sl LELGTR
Rian: Dikns fa
EMERE] —
ERITAR e el
gy = i
e |
(2 RTS (Age of Kings)
RTS(Real-TimStrategy : )

RTS
RTS
< 4-2-3-07>
, < 4-2-3-07>
Military 40%, Intelligence 30%,

Ecaomic 30% ,

, Military-

020000/PQI000OD
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< 4-2-3-07>RTS (set-goal CAN_ATTACK FALSE)
(disable-self)

(def_rule

(food-amount <= 400)
(can-buy-commaodity food)

(goal GOING_FOR_WONDER FALSE)
(goal GOTO_NEXT_AGE FALSE)

=>

(set-goal RESOURCE_STATE
RESOURCE_STATE_NEEDFOOD)
(chat-local-to-self Need Food!”)

Offernce-Mekee 10%

Pileman goal
bodean
Planning : set-gal
system . RTS
Planning System goal

Ensanble Studio AOK(Age

of Kings) RTS
RTS
Infinity If <condition> then
<action> end
, 2D
. AOK

(def _rule Ensamble Studio 3D

(current-age == castle-age) d 3D

(building—type-count castle == 1)

=> 1 Byte

(set-goal GOTO_NEXT AGE TRUE) influence map

(chat-local-to-self Trying to get to the
Imperial Age’)

@ 200210000

(3) Black and White

B&W(B&ck and White)

RPG
B&W
B&W (Bdief), (Desig),
(Irtention)
. B&W < 4-2-3-08>
Decision
Tree

<

4-2-3-08>B&W

(1)

Decison Tree

(Neural Network)

< 4-2-3-09>
perceptron

perceptron

fire

020000/POOO000
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< 4-2-3-09> Quake ( Al-Life)

Low 2 2001 GDC(Game Developers

Enemy  Sound Dead Health 3 Confererce)

Lire—df-Sigh(LOS)

CPU

Half-Li€ Unreal flocking
. Red Storm *“ Force 21"
Visbilty Graph . . Flocking
l l : l l i “ Age of Kings”, Homeworld"

Abtack Retraat Wandear Chass Spawr (2) (GrouP Movemert) " Sims

2 3 .3 . (Genetic Algorithm) 2001 . Al SDK(Software Development Kit)
) (stiategy)
, (operation) ,
(tectics) : : 2001
1 SDK . MASA
DirectlA FSM
“ Cloak, Dagger, and “ Sim$
DNA” * Sim$
. Level Of Detail Al
LOD(Level of Detail) .
3D . . Louder than a Bomd
(Influence Map) CPU Spaik!
. Al
LODAI CPU 10%  Motion Factory Mativate
. 2001
CPU “ Prince of
30% . Persh”
. LODAI “ Sims

608 200210000 nzo0o00/pamoooonn [
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oo oooooo . ' 3D

(physics) -
, (statics) ()
, <  4-2-4-03>
(dynamts) (movement)
’ ’ - 3 < 4—2—4— (kil’EtiC) (1)
(dynamics) () 02> , 2 F= (coeffcient of restiution)
ma ( F ,m (2) ,
(kirematics) () a )
(kiretics) . ) P F
1. ’ (tanget lire) MyVy MoV, = MyVy Moy, (1)
(rigid body mechanics), )
Q) (deformable body mechants), 1 2
(fluid mechants) . ) 1 2
(classtal mechants) 1 2
(Newtanian mechants) . < 4-2-4-02> €= - (Vi Vo, )(Vi-Vp)  (2)
(dynamts) W e
(codfrient of resttution)
, < 4-2-4-01> (2)
, (stetics) (dynamts) b < 4-2-4-03>
< 4-2-4-01> . £
BEF a¥ )

BEE 4

EEE——

M

(movement), (cdlisbn response),

(Collision Response) = . BEE
(Projectiks) 1—52
;o : < 4-2- - Y aEw oy
( ): ; 4-03> ,

ﬁﬂ 200210000 020000/PAI0COOCOD
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(projectiles) R=v,Tcosp, T=(2v,sing)/g

< 4-2-4- 3

04> ,
< 42A08 2 (moving objects)
(car),  (ship),
yitl (hovercratt), (aircraft)
Vo h .
i .
i it} (: , , ) < 4-2-4-
) 05>
Vo
® (
L] 1 )
(: :
: )

X(t)=(vcosit, y(t)=vysingt-(gt2)/2

Vy(t)=Vocos@ vy (t)=vesingt-gt

h=(vysin2 @)/(20)

< 4-2-4-05>
FH ML By
oz s B
olEH 29
EE
i R
EJHs
34 H e
mapnjE
—2|0(3 28 fmpkcit model): TE (H0| 224
A SO Parameinic mosed: 0f2f B

Ea 200z10000

[3]
< 4-2-3-06>
HEHE g @
AR O -
(car), (ship), [ I
(hovercratt), (aicraft)
, : : 3)
[1] (physical simulation)
(deformable objects)
(partile)
(rigd body) (dynamts)
, (spring) , ,
(damper)

Al
Al
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(realistd)
[2]
2.
(rigd-bog)

E:’ 200210000

(irterpdation)

, (projectiks)

(deformable

object)
(cloth)
MathEngime Karma Havok
Havok
. Karma
Havok
< 4-2-4-01>
3.
(13D

< 4-2-4-01>MathEngine  Karma Havok  Havok

h Havok Karma
API API
©
. PC, 2 PC, 2
+ 3DS Renderware
+ 3DS MAX $495, $50,000 $5,000
$65,000 $75,000 +50
Vehicle
( , bgkim@andamiro.co.kr) 2001
) ‘
21
5
4)
€)
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b

L
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43.5%
22%,
20%,

i

IS EEEEELERT.E

L
T
-
)

bR IR R R T

i e

2002

310
163

, PC

14%

i
2IEHY  PCHY

@ 200210000

AT EHIEYE

2002 Game White paper

[Dl[]] 00 000000000000

2.
(1) 3D
‘* Dired 3D '
158
101  63.9% ,
57 36.1%
76.1%,
PC 65.6%,
55.2%, 26.3%
* OpenGL '
45.9%( 157 72 )
, 54.1%(85 )

< 4-5-1-02> Direct 3D (N=158)

< 4-5-1-04>OpenGL (N=157)

ETE

. §383%583

o bjLis

< 4-5-1-03> Direct 3D

I MR

® 1] 18

< 4-5-1-05>0OpenGL

(N=67), PC(N=32), (N=29), (N=65), PC(N=31), (N=31),
(N=19) (N=19)
BrG e TN B~ BN
i - CT.)
m -
i i s
= - A - E
40— Ak -
B o 1%
Hra -
i
B - e

SHEAY ACHE  UROESL EHEEE

56.9%, PC 41.9%,
35.5%,
21.1% OpenGL

158 64.6%,

35.4%

¥
AL PCHY  UROERE SRR

77.3%, PC 74.2%,

54.8%, 21.1% 3D
157
117 74.5%

05000000000000000000
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< 4-5-1-06>3D

(N=158)

< 4-5-1-07>3D

Oy

(N=66), PC(N=31),

(N=19)

(N=31),

SEEEEEEE

.3D

80.3%, PC
70%,

3D

@ 20020000

2N

77.4%,

52.6%

‘3D DB '

< 4-5-1-08> (N=157)

% oz

< 4-5-1-09>
(N=66), PC(N=31),
(N=30), (N=19)
1008
| oEn o
A ]
—
ira - E-E Y
4% -
3 |-
STAY ACHY  WERE SHRAE

, 45.5%

DB
69.2%, PC 64.5%,

28.6%,

154

3D

101
65.6%

54 34.4%

70%,

< 4-5-1-10>3D DB (N=154)

76.9%, PC
62.1%,

26.3%

31.6%

84.8%

15.2% . ,

3D

4-5-1-12> (N=155)

[ T

<  4-5-1-11>3D DB

(N=65), PC(N=31),
(N=28),  (N=19)

] L1

(N=65), PC(N=29), (N=29),
(N=19)

§¥ 95333

0
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3D

3D
LOD
Tool

)
‘ Direct Play
69.5%( 151

3D
2D

, 3D

105 )

,30.5%(46 )

80.3%
70.4%,
50%
" Winsock '
149
110 73.8%
39

< 4-5-1-14> Direct Play

, PC
66.7%,
Direct Play

26.2%

92.4%, PC

(N=151)

Bo%
o
mi—
m:i—

v

@l 200210000

<

4-5-1-15> Direct Play
(N=66), PC(N=27), (N=27),
(N=20)

0
SHTAY PCHE  WERERT ST

<

4-5-1-16> Winsock (N=149)

<

%,
[

T

1
B -

i
B -

C] o=

4-5-1-17> Winsock
(N=66), PC(N=26), (N=26),
(N=20)

SUTHY PCHEY  WRREAE SRRENE

69.2%,
50%, 60%

* MUG Sener/Clént Programming

' 62.8% 148 93
, 37.2% 55
84.8%, PC
57.7%,
32%, 55%

< 4-5-1-18>MUG Server/Client Programming
(N=148)

‘ Battk-ret Sener/Clent Program-

ming ' 149
82
55% ,
67 45%
70.8% , PC
63%,
30.8%, 45%

< 4-5-1-20>Battle-net  Server/Client Programming
(N=149)

S8 HFEEF

. ] IR ks

" oL

< 4-5-1-19>MUG Server/Client Programming
(N=66), PC(N=26),
(N=25), (N=20)

< 4-5-1-21>Battle-net  Server/Client Programming
(N=65),
PC(N=27), (N=26), (N=20)

0
SEEAY PIHE URASAE EhREAEE

55555833

SHEAE PLHE WRIERE SRR
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‘ ( ) ' 61.5%, 57
150 38.5%
93 62% ,
57 38% 74.2%, PC 57.7%,
, PC , 36%,
, 85%
78.8%, 55.6%, 6 90.7%
38.5%, 70%
* Ranking Server ' , 9.3%
148 91 )
< 4-5-1-22> () (N=150) < 4-5-1-24>Ranking Server (N=148)
e
i LE

] O

< 4-5-1-23> ()

i

] L1 ]

< 4-5-1-25>Ranking Server

(N=66), PC(N=27), (N=26), (N=66), PC(N=26),
(N=20) (N=25),  (N=20)
s 1007 -
b
T - i
. el
L AT
e = ;- Al -
s -
3 - 4%
2% - sl
% -
i E : E 3 0 E. : E 3
ZEHAY ACHY  OROSAE SHHAT ZepHY ACHY ORDERE SHIAT

@ 200210000

< 4-5-1-26> Mobile
(N=89)

34.4% 6

WAP(Wreless
Application Protocd), GVM(Ganre Virtual
Madire), KVM(Kilobyte Mirtual Madire)

89 WAP
36 40.4% :
GVM 37.1%, KVM 22.5%
Mdbik
19%
14.3%, RPG 11.9%,
7.1%
: 9.5%
@)

< 4-5-1-27> Mobile (N=42)

A (R
Lachiet

72.7%,

21.2%.

17.2%, 2D
15.6%,

RPG

6.1%
, 3D
64.1%,

3.1%

23.2%, 21.4%, 17.9% ,

8.9%,
21.5%

123

106 86.2%

05000000000000000000
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(N=66)

(N=64)

17 13.8%

Lithteh ,

‘ OpenGL’, Dirct X

30.6%
26.5%,
8.2%, 34.7%
Netlmnerce

698 200z10000

Unreal ,

2001

<

e ok el -

<

4-5-1-30>

R AR (T
SRR el

4-5-1-31>

(29.7%), 1
(17.6%), 3
(8.8%), 4

<

4-5-1-32>

1

(25.3%), 2
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