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Crysis IZH T HHEMT = A—aV BEIER

[Procedural Vertex Animation|

Tiago Sousa, "Chapter 16: Vegetation Procedural Animation and Shading in Crysis", GPU Gems 3, 2007

Finding Next Gen CryEngine2,
http:/ati.amd.com/developer/gde/2007/Mittring-Finding_NextGen_CryEngine2(Siggraph07).pdf

EIZ$ENSFF in Crysis
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ALEOBEEALET LOBAYESEHETS

ELUhDES
FIvT ()
X ianazns —H—BELTOREE
- WRBE - LA D
A EHAL LDZDFELIBEDHE
www two-kings.del.../dxgraphics10.html Q! | Precomputed ambient occlusion

RIZENSFE in Crysis
D ZOHKIZHTIEOMIDEBDHREELEHED
o
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@ HREExy)EORRIRLMS, 2AOEITHERD S,

RIZ#ENSF in Crysis
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interactive/ destructible environments - croTER

Procedural Vegetation
Animation and Shading

Procedural Vegetation
Animation in Crysis

Tiago Sousa, "Chapter 16: ion Procedural Animation and Shading in Crysis", GPU Gems 3, 2007
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http://bOrken.dk/hornet/shaders/proc_water.html
(3) Tiago Sousa, "Chapter 16: Vegetation Procedural
Animation and Shading in Crysis", GPU Gems 3, 2007
(4) natural motion, http://www.naturalmotion.com
(5) E32006: Indiana Jones Eyes-on,
http://ps3.ign.com/articles/705/705489p1.html
(6) Finding Next Gen CryEngine2,
http://ati.amd.com/developer/gdc/2007/Mittring-
Finding_NextGen_CryEngine2(Siggraph07).pdf
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DUNIA ENGINE 2.0

DUNIA Engine T%

rowing Vegetation Iu

(IT)y Tree Generation E

(IIT) Day and Night cycle E
(IV) Realistic Weather System E

[BE T —2 BB LR iTE KBICEALTFPS, [Far Cry 21D H &(4gamers)

http://w gamer.net/gamn 713/20080222019,

TAL—Tv )BT —LIUTUQ

@ #TCxobER

(We can generate objects with procedural techniques
~Then use rules to deform / destroy / modify / move them
-Better interactivity)

@ Semi-procedural surface shader

@ Procedural shader

@ Procedurally distributed on the fly

AL

AR = 1

GDC 2007  Frostbite “Rendering Architecture and Real-time Procedural Shading & Texturing Techniques™
http://developer.amd.com/assets/Andersson-Tatarchuk-FrostbiteRendering Architecture(GDC07_AMD_Session).pdf

GDC 2007 “The Importance of Being Noisy: Fast, High Quality Noise”, N. Tatarchuk

http://developer.amd.com/Assets/Tatarchuk-Noise(GDC07-D3D_Day).pdf
SIGGRAPH 2007 Johan Andersson “Terrain Rendering il

http://ati.amd.com/developer/gdc/2007/Andersson-TerrainRenderin

Frostbite using Procedural Shader Splatting”
raph07).pdf
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Jacob Olsen, Realtime Procedural Terrain Generation
http://oddlabs.com/download/terrain_generation.pdf

Ken Musgrave

http://www.kenmusgrave.com/

Age of Empires 111 (2§ (T 57z BB 4 AL

BIES, [3D7 — LT 7 DIHDAGE OF EMPIRESTY D S EE(#4R) C12hY DR LM EH AR
ENBTAT—Ib. REMEIFXbox2?). GAME Watch, 2005
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(1) Jacob Olsen,Realtime Procedural Terrain Generation
http://oddlabs.com/download/terrain_generation.pdf

(2) Ken Musgrave
http://www.kenmusgrave.com

(3) Terragen(Planetside Software)
http://www.planetside.co.uk/terragen

(4) Introversion Software, "Procedural Content Generation",
GameCareerGuide.com, 2007

http://www.gamecareerguide.com/features/336/procedural_content_
.php

(5)#NIET], (3D —LIT7>DT=HDAGE OF EMPIRESTU U HEEE (R
W)CEHYOEEREAMERINDT 4TI, REEIFXbox2?],
GAME Watch, 2005

q Figures on the pages are from these references. P
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is/xrds8-2/plantsim.htm!

Simulating plant growth by Marco Grubert hitp://www.acm.org/crossroads

The Sketch L-System:
Global Control of Tree Modeling Using Free-form

Strokes
Takashi ljiri, Shigeru Owada, Takeo Igarashi.

L-system Z ALV T B BECTROETILEERT HY—

The Sketch L-System:
Global Control of Tree Modeling Using Free-form Strokes
http://www-ui.is.s.u-tokyo.ac.jp/~ijiri/SketchL System/index.html

SGO6_SketchLSystem

The Sketch L-system

The Sketch L-System: Global Control of Tree Modeling Using Free-form Strokes
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Simulating plant growth by Marco Grubert http://wwiw.acm.org/crossroads/xrds8-2/plantsim.htm]
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City Engine(central pictures)

http://www.centralpictures.com/ce;

Yoav I H Parish, Pascal Miiller
http://iww i -pdf

L-system 2k 5#E D BENERL

City Engine(central pictures)

Yoav I H Parish, Pascal Miiller
b com/ee/tp/paper.pdf

References

(1) Simulating plant growth by Marco Grubert
http://www.acm.org/crossroads/xrds8-2/plantsim.html
(2) L-System Wiki
http://en.wikipedia.org/wiki/L-system
(3) The Sketch L-System:
Global Control of Tree Modeling Using Free-form Strokes
http://www-ui.is.s.utokyo.ac.jp/~ijiri/SketchL System/index.html
(4) Yoav | H Parish, Pascal Muller
http://www.centralpictures.com/ce/tp/paper.pdf
(5) City Engine(central pictures) http://www.centralpictures.com/ce/
(6) George Kelly, Hugh McCabe,
A Survey of Procedural Techniques for City Generation
http://www.gamesitb.com/SurveyProcedural.pdf

P’igures on following pages are from these references.‘
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Microsoft Flight Simulator 2004

ELR—FOSDBRGLUTI D THREERTYT T —DHIEEZER
(Skywork, GDCTH )
Mark.J.Harris,REALISTIC CLOUD ILLUMINATION

http://www.markmark.net/clouds/index.htm

Microsoft Flight Simulator 2004

Niniane Wang ,Realistic and Fast Cloud Rendering
http://jgt.akpeters.com/papers/Wang04,

Mark Harris DA EZZERRESE D
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Microsoft Flight Simulator 2004
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Niniane Wang ,Realistic and Fast Cloud Rendering
http://jgt.akpeters.com/papers/Wang04,

Niniane Wang ic and Fast Cloud Rendering

Microsoft Flight Simulator 2004

References
(1) hugo.elias Cloud Cover

http://freespace.virgin.net/hugo.elias/models/m_clouds.h
tm
(2) Kim Pallister,Generating Procedural Clouds in real time
on 3D HW
http://www.intel.com/cd/ids/developer/asmo-
na/eng/segments/games/20534.htm?page=11
(3) David S. Ebert ,Volumetric Procedural Implicit Functions
http://www.csee.umbc.edu/~ebert/cloud
(4) Mark.J.Harris,REALISTIC CLOUD ILLUMINATION
http://www.markmark.net/clouds/index.htm
(5) Niniane Wang ,Realistic and Fast Cloud Rendering
http://jgt.akpeters.com/papers/\Wang04/
(6) Perlin NlaAica
m] Figures on the pages are from these references. | ht
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a—H—4E3a> T2V (User Generated Contents, UGC)
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Procedural Brushing Demo

3rd spore demonstration at SIGGRAPH 07 (YouTube)
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UGC (User Generated Contents, —H—{Efa>7v)
PCG  (Procedural Contents Generation, B Eh&ERFT) %
JGRATAHILET. A—Y—(CavTIVEERT hES5X.

INSTEF AT, REGAVTUOVEEYEIEASEERL -,
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5155detail.html

(3) Steve Capell et al., Interactive Skeleton-Driven Dynamic
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http://grail.cs.washington.edu/projects/deformation
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http://en.wikipedia.org/wiki/Development_of Spore
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Figures on the pages are from these references. ‘
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4ODEEFRA THYELLS
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(2) 7B —T %)L (Procedural)
(3) #2Al (Meta-Al)
(4) T JLFT—2x 2 M(Multi-agent)
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Left 4 Dead

LEFT& DEAD LEFT& DEAD

7

RAB ANF—LTIVEEESAUSAU 5 — LA
BA%T: Valve Software

Hikk: Valve Software

Hardware: PC, Xbox360

HAREE: 20084

T4 TANTF—LERATIVELHES,
Al Director [2&>T, &l BOHAHEILT B,

Left 4 Dead: Th

Michael Booth, "The Al Systems of Left 4 Dead,”
Artificial i and ive Digital Entertail C at Stanford.
http://www.valvesoftware.com/publications.html|

From
COUNTER-STRIKE

Counter Strike hvi5 L4D ~:
crammaie | L) 3R LR B 1% 14— LARER

Cooperative Experiences

BEINEFAH

I—F1DEN:
BENGREE

EVREI—D
E#

TLAY—DAoToT4— (BRBEEHE~ USVIRALIKITEVRE—%RD !

Michael Booth, "The Al Systems of Left 4 Dead,”
Artificial i and ive Digital Entertail C at Stanford.
http://www. X html
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FEFT—SasXuTal-&b
IS4 T ILEA LR E SRR

# The Navigation Mesh

* Represents “walkable space”

* Originally created for Counter-
Strike Bat pathfinding

* Useful for general spatial
reasoning and spatially
localized information

* Has aréa A ever bean sean by
actor 52

= Isarea X potentally visible by
arga Y7

= \Where s a spot'near the
Suirylvors, not visible to any of
them?

* How Tar have we traveled to
resich this area?

EDELET LAV — LB/ P HEIYTIADIYTHERAZEH 7 HE,

Michael Booth, “The Al Systems of Left 4 Dead,” Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
hitp:/ html

FET—a Ay alz&kd
AT )T ILEA LRGSR

FEG =32 X2/l E
FOFLIIYF I TL1t—AUT
AITALO8—B RN R E T S 1)
DB

Michael Booth, “The Al Systems of Left 4 Dead,” _Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http:/) htmi

» Where to spawn
* Behind Survivors

= Only select valid areas in the AAS
that are at or behind the Survivor /
team's “flow” distance {

* 75% of Mobs come from behind, |
since wanderers and \
Special/Boss Infected are usually N
engaged ahead of the team »

Michael Booth, "The Al Systems of Left 4 Dead,”
Artificial i and ive Digital i C at Stanford.
http://www. e. html

» Where to spawn
* Ahead of Survivors
* Oniy select valid areas in the AAS
that are at or greater than the
Surviver team’s "flow” distance

Michael Booth, "The Al Systems of Left 4 Dead,"
Artificial i and ive Digital i Ci at Stanford.
http://www. html

> Where to spawn
o Near Boomer Vomit Victim
* Only select valid areas in the AAS
that are near the Boomer Vomit
Victim's “flow” distance f

Michael Booth, "The Al Systems of Left 4 Dead,”
Artificial i and ive Digital Entertail C at Stanford.
http://lwww. e. icatis html

From
COUNTER-STRIKE

Counter Strike hvi5 L4D ~:
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= Counter Strike Hvi5 L4D ~:

COUNTER-STRIKE
to LEFT 4 DEAD:

S, | USRI B4 — LR

Cooperative Experiences

BEINFIEFAIME

@ hYL8—RMSALHIESHEEAVTE5— ~FER?
=B F-F 1S —LTORBBELBNDORS

L

@ILAY—IREDHEEY =L —ROHR TV IA—IL
%\ £
\_/

QY EBMT —LhB# /

/!

S5 3k

(1) BEUGSF—LEEAHETIVATANDT7IO—F ValveDRERLIEE
THENT . TLATRAFEDHN I (GameWatch)
http://game.watch.impress.co.jp/docs/news/20090329_80132.html

(2) Valveig5. Counter-Strike im 5l Left 4 Dead |~
BATLA L VTL A AT AL YE—DFEE (GameWatch)
http://game.watch.impress.co.jp/docs/news/20090327_80051.html

(3) Valve Software. IPhysical Gameplay in Half-Life2] (GameWatch)
MBI OUNEGYT)TA—ES —LELTORBEN/ATUR
http://game.watch.impress.co.jp/docs/20060325/valve.htm

(SRBRERRE)

(4) Left4 Dead Interview (Eurogamer)

http://www.eurogamer.net/articles/left-4-dead-interview

(5) BHADOEHITKRRFrIHNBDM? (4gamers)
lLeft 4 DeadIZR%, FLA¥—%Co-oplZZF 5L+
http://www.4gamer.net/games/035/G003579/20090327043/

25 30K

FEEEFETODValve DEREH TS,

(1) How To Go From PC to Console Development (GDC 2008)
http://www.valvesoftware.com/publications/2008/GDC2008_Cross
PlatformDevelopment.pdf

(2) GRID Broadband Content Delivery Platform (GDC 2008)
http://www.valvesoftware.com/publications/2008/GDC2008_Styliza
tionWithAPurpose_TF2.pdf

(3) Source Engine fi#&5
http://source.valvesoftware.com/SourceBrochure.pdf

ARAIDERD
BB

T E—RDI—Y—FHEIE BT FEDUIEDE
ATLHIBEAI DS 575 FEZ T T

TL—r—XFNETOYSLPBEHLT.
BEEFHBELTIEEDTT,
CHERIENTT—LINO— R TLEFAT
10ELIEFIHD S BT #> TOET,

— International Game Designers Panel —
http://game.watch.impress.co.jp/docs/20050312/gdc _int.htm

http://spitfire.client.jp/shooting/xevious2.html

ARAIDFEED

BREFMBEE BEAEVBEELATTIIIAE, FEDIIZIFFEE
IZBELAIDEAAFRTOET,

TTL AP —BERSSODRIHIELSDEHBL T, HTSRLT
HGBATT,

BOEBO/AFFICIXH O BLH TET, FEBEo/-FFFIZIE
BUBDHTEET, E50)0/-TATSLHMAREATVET,
T—LDEGEEIDIXPLEFICIZZELT, LREICIHE
FEIENSTED, DEDDIH L E THEE) o T EETLF
SDT, EDAEMEDHEFL/LVE, EVSTETEI2/CEEF
BDTHEDTIITAE, HETEEICHFY LFLIOATEL
BHIRCTLATES, SFANTEREDIFSIZITETHRIELS
VFUOIZELDE, EIVoBLICEOTUVET,

— EDXtIS—

http://spitfire.client.jp/shooting/xevious2.html

ARAIDFEFRR

[T—Px b T7—FTOFv—ohSFv3U5—AlLl
(CEDEC2007. =)
http://www.igda.jp/modules/mydownloads/visit.php?cid=2&lid=78

LEOM, BROFENELHD,
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AFAIZEESHEDEE
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AZAIlE, T O—7 VLG TR RIRIEALEAEHT T B
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. QI AT —IE B OTFHEEL 55

451 MMO7%E A—S—F RO THE, EDOMIEI~LDT
(FLAT—0 1 S—TA153R) | TOALONGH ANAREE. B

@ Ed S,
() Fable (Lionhead Studio)

@A YT BEHLDRDEAI>
UGec |— PN FUFOREN=. FLAT—PAIELTIE
(user generated = . Py BB,
contents) | ——— “HHERTNTYX (B A —F 4T~ BB T LA —O—
AR HDTLA Y —hDREMIZRATL

E5(RUMEE, MMODHT,
l TEBUEEBRALT, TUFLIEE S,

‘ # @F52=20 A~ DELEE,
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(#5]) Fagade (Michal Metas,
CMU,Oz Project)

25 2K

(1) FABLE (XBOX, Lionhead Studio, published by Microsoft)
http://www.xbox.com/ja-JP/games/f/fable/

(2) Fagade http://www.interactivestory.net/

(3) Oz Project
http://www. cs. cmu. edu/afs/cs. cmu. edu/project/oz/web/papers
.html

IRySv—&7—
N—Ra—Fq 5 RIEE
T—LEE>TY—R, T—LIEIZEE,
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E 3
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AFAID HIH
% A 1St
ERLI/ATURDY L AN DB TR

TR T —LDERIL,
[GEIZTERELDBNTRERN BT —LIIZHL T,

2 —F— I ORF IS C T —LF Y FILZA L FIEITERE
T BAZAI BT HEBL DDH B,

F—LEE)TILEA LIZarA—)LT B A2Al (Meta Al)

AEXDEE

4DODEFRERI TRYFLLS
(1) T—2z ok (Agent)
(2) 7B —T )L (Procedural)
(3) A2Al (Meta-Al)
(4) = JLFT— 2 M(Multi-agent)

7 — LK (Al vs TLAY—)

@ =

ENGYIZR<T S (BRD—4)
—(BX)IZRIELTRST S
FRBGEETRAGCTNTYX L

B THEER

ASRb: FUDME hitp://www.anne-box.com/

7 —LAKER (Alf=5 vs TL AV —)

egﬁﬁ

WD S5 HELLL)

#1) JRPGD# =5

ASRK: DI hitp://wwew.anne-box.com/

A — LKRER
(RILFI—Vxobvs TLAY—)

HEIZBRT S (TNFI—T1F)

#) o0LND2X(FEBEE . CEDEC2007 E#E14F)

ASRAR: POMT hitp://www anne-box.com/
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#1) Killzone2 (GDC10 #R&REH S Z) 6L FPS

A3Rb: TN hittp://weew.anne-box.com/

F—LIKER(TLA4YVY—in Al3tE)

‘ AlLEDESHRDPTHRNGIENT S ‘
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The Sims
N —_ > N % A
s AITOTVMIALRAL T3 E
Data (Class, Sate) NS A—
Graphics (sprites, z- —
Animations (skeletal) 752 (y. ZX
FoA—=27q>
Sound Effects R
YooK
Code (Edith)
-Main (obiect thread) AL R IR
-External 1
[RRI] MEDN RIS T ., BB ARLTHAS. pterna' 2 WBNBEAZESIL A DI
Meta L—F(E¥) REEBRLTIITRZRRT .
= Sims (not under direct player control) choose what to do by selecting, from all of the
Peer —— :ossi‘b\e behaviors i all of the objects, the behavior that maximizes their current
appiness.
Sub = AEFAFIVR(NER BNGRIEOLEHS ) ELTEHN T, Ken Forbus, “Simulation and Modeling: Undei
HREBNT PeerAl(=Fv¥575—Al) ZHEE, http://www.cs.northwestern.edu/%7Eforbus/c95-;

NPCIZft AL T —5481E REFTHZERT S

Toilet
@ Mood +26
_~ -Urinate (+40 Bladder)
" -Clean (+30 Room)
pd -Unclog (+40 Room)
Hunger +20 ////
Comfort -12 e Bathtub
Hygiene -30
Bladder -75 Mood +20
Energy +80 - .
: -Take Bath(+40 Hyg
Fun +40 ake Bath(+40 Hygiene)

(+30 Comfort)

Secial  +10 -Clean (+20 Room)

Room  -60

Mood +18
INTF

[RRI] REOXNRISHT S, HEPSARLETRHIS
Ken Forbus, “Simulation and Modeling: Under the hood of The Sims” (NorthWerstern K%, 4% & #) - - =
http://www.cs.northwestern.edu/%7Eforbus/c95-gd/lectures/The Sims Under_the Hood_files/frame.htm HappIness (CCTiEMood) RBERALT STMERRT S,




MoodDEtED=Hp DT A+
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(VITAL=Mood~NENSHWERKT HHY)
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-100 0 +100 -100 0 +100
w Hunger W_ Energy
d (-100..+100
~.
~ o~ — = Mood ( .+100)
100 0 +100 100 0 +100
w_ Comfort w_Fun
AN -
— ~. ~
— ~—
-100 0 +100 -100 0 +100
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