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Contact Information

Youichiro Miyake

e Mail: y.m.4160@gmail.com

e Twitter: @miyayou

e Blog: http://blogai.igda.jp

e LinkedIn: http://www.linkedin.com/in/miyayou

e Facebook: http://www.facebook.com/youichiro.miyake
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Reference for Halo & Halo2

B Damian lsla (2005), “Dude, where’s my Warthog? From

Pathfinding to General Spatial Competence”,
http://www.aiide.org/aiide2005/talks/isla.ppt
http://nikon.bungie.org/misc/aiide 2005 pathfinding/index.html

B Damian Isla (2005), Handling Complexity in the Halo 2 Al,

Game Developer's Conference Proceedings.,
http://www.gamasutra.com/gdc2005/features/20050311/isla_01.shtml

B Jaime Griesemer(2002),The lllusion of Intelligence: The

Integration of Al and Level Design in Halo,
http://halo.bungie.org/misc/gdc.2002.haloai/talk.html

B Robert Valdes(2004), “In the Mind of the Enemy

The Artificial Intelligence of Halo2”,
http://www.stuffo.com/halo2-ai.htm (ER7E [ closed)

Figures on following pages are from these references.



http://www.aiide.org/aiide2005/talks/isla.ppt
http://nikon.bungie.org/misc/aiide_2005_pathfinding/index.html
http://www.gamasutra.com/gdc2005/features/20050311/isla_01.shtml
http://halo.bungie.org/misc/gdc.2002.haloai/talk.html
http://www.stuffo.com/halo2-ai.htm
http://www.stuffo.com/halo2-ai.htm
http://www.stuffo.com/halo2-ai.htm

L
"
R L, P~
. ') >
. -
e e
g AN
A

s\ RRrA

N FAEZEROF DRI —FPS
A% IT: Monolith Production
tHhf: SIERRA

Hardware: Windows, PS3

HERE: 20044

FPSERT—%, BREBEIRZEER ICE o TRU DT IRy I A—F U T 58 1E,
REERSE TREAIRMOREARESN . AEE. TLAV—DomgL\XHEEDD,




FEAR. IZBIFTAI—x T —XT0F %

U

Sensors

Working
Memory

Planner

>

Targeting <
<
>

Navigation Blackboard

Animation /
Movement

I

Weapons

U

World

Agent Architecture Considerations for Real-Time Planning in Games (AlIDE 2005)
http://web.media.mit.edu/~jorkin/AIIDEQ5_Orkin_Planning.ppt
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Left 4 Dead D45l

LEFT& DEAD

o BIESH valve
¢ '))—X:2008.11.18

Bl http://www.valvesoftware.com/publications.html
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(AAS=Active Area Set)




AWA




TETTREBETODEDY (Flow Distance)
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Goal: Promote Replayability

Procedurally Populated Environments

\ 4

EEs

» Structured Unpredictability in Left 4 Dead

Wanderers (high frequency)

¢ Common Infected that wander around in a daze until alerted by a
Survivor

Mobs (medium frequency)

¢ A large group (20-30) of enraged Common Infected that periodically
rush the Survivors

Special Infected (medium frequency)
¢ Individual Infected with special abilities that harass the Survivor team

Bosses (low frequency)
e Powerful Infected that force the Survivors to change their strategy

Weapon Caches (low frequency)
e Collections of more powerful weapons

Scavenge Items (medium frequency)
e Pipe bombs, Molotovs, Pain Pills, Extra Pistols
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frostbite

Rendering Architecture and

Real-time Procedural Shading & Texturing Techniques

Frostbite Engine
D ATPzHIRER

(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

Practical Example: Mountains Generation
and Realistic Snow Accumulation

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

SIGGRAPH 2007 Johan Andersson “Terrain Rendering in Frostbite using Procedural Shader Splatting”
http://ati.amd.com/developer/gdc/2007/Andersson-TerrainRendering(Siggraph07).pdf




Semi-procedural Surface Shader
RERELGEIZHELTOIT— T —DEREINDBD (T ITIXN—XTT7—T1 AN {ER AT EE)

RfrostiD
Fie View Edt Tods Window Help
9 Zoom: - [g]
| | Datebase Exclorer v X £US_03 Mosh Pace 7 1US_03 Mosh MOLLE® | 7(Clcthing2 |
| Database |2 3% 5
Simple View ~ (] [ = ,'gﬁn:m oug——— S

Mo Fiker -

471 US_D2_Mesh_Strans ~
A7) US_02 Mesh Straps Bump
A7) US_D2_Mesh_Visor

A7) US_D3_Mesh_AlceBackpack
7] US_D3_Mosh_Aimstandard
7] US_D3_Mesh_beard

7] US_D3_Mesh_Boots

7] US_D3_Mesh_Buckles

7] US_D3_Mesh_eyebal

751 US_D3_Mesh_Evelashes

A7 US_03_Mesh_Face

A7,_| Us_03_Mesh_Ghves

A7 LIS_D3_Mesh_Headgear

Oinpu2

—ampu) gutgF—————

N———OCoe! Ot B—Tinpat  Cut:
[ Rormai= 8

Type: InstanceS hadeNode

Fartition 'Characters/US/US_Modsls/Shaders/US_03_Mesh MOLLI' saved
Tartition 'Charactars/US/US Modals/Shadars/US_02 Mazh MOLLY' nodifiad

AT Us_03_Mesh_Kits 7 . DdiphahCaloamapEnable
A7} US_N3_Mesh_Legstandard Obefauk Ot OF———— HEZIrno
" A " —
:‘5‘-‘ U5_05_Mesh_MetalRing texCoued3 S \*—__.—IM:I
~T5) US_D3 _Mesh_MOLLE S 0Coeid ACitt
8- us ¥ Oled DFesnelBias
7] US_D3_Mesh_Pads L 24 o -
7] US_03 Mesh Pouches / «
47 US_D3_Mesh_Straps / OhormaiBland
AaLS D8 ek e, M ONormaDetal
< | > I:ﬂ _ ————
= & Dpasity
| | Database Expl LaTerrain cortrol panel | //
5 Properties v 3x //
= \ il i
BB E A s [0 & o
4 oue- / /
pop\Lx & operautgu o— oL ~Bceon onn’
AlphalrColormapenable ] Qbefaut it Oled
Camo Wosjosin,s v texCowdd |
Caior 111 v
Deral Wosiosis v
Dirt i v
FresnelBias 0,1
FresnelExpcnent 2
Heormal Wonn s T —
Hormallend 0,5 owE
NormalDetai Moo v e =
occlusion O1ii v [@lalw|w]=x|=
Opadty L b 7Uéﬁébe1nde'(0: 00:00:00. 1249968
toughness D7 i OperIndex(): 00:00:08.2023L50
Speculer M0.08/0,0800,08 ¥ o U|Partition 'Characters/US/US Modsls/Shaders/US_03 Mesh MOLLI' nodified.

HHAIAHFEE/—F

HAEE (mul, add, div)

- 2 & 44 (Fresnel, refrection)

A A (TIYRTH—LIEE)
INGA—=B(RDS, RIRL, T—IL)

INTHA—%A(Z,Normal, eye-vector)
54,2 % (phong, sub-surface)
JL—N(general, offset, multi-output)
Z D h(script, curve)

Olnputl  Outdl

Olnput2

. Outd
TestColor

arPc Outd
Oxenon
opPs3

OMormal Diffusel
OSpeculariFower  Speculardl

Ouwn

OColar
OColor2
OColor3
OColord
O0pacity

OAmplitude
O avelenath
OPhase

OuwtO

Texture: Color_Grass_01
Inputame: tex ComCaord Out
ODefault Outd” OLad

texCoord0 |

float3 lum = float3(0.Z99f, D_S87f, 0.114f);
£loat3 = = saturation;

£loac3x3 m;

w[0] = flost3((l.0f-s.x)*lum.x + =.x, (l.0f-=.¥)"lum.x,
m[l] = flost3((l.0f-s.x)*Llum.y, (l.0f-=.y)"lum.y + 5.7
w[2] = flost3((l.0f-s.x)*lum.z, (1.0f-=.y) "lum.z,
return mul{color, )

< >
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Semi-procedural Surface Shader %175"]
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Semi-procedural Surface Shader 445l
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Snow Coverage

= Snow coverage determined procedurally
= Artists paint slope’s control points as vertex colors
= Slope used for smoothstep to define snow masks

% Mask 1: smoothstep based on geometric normal’s y component
& Mask 2: smoothstep based on normal map’s y component

71 Lk,

-/:l:—’)'l 'C?)lﬁ" ﬁ#ﬁb

5 Final snow coverage mask = Mask1 * Mask2

Displacement map TLUAR A Bk
- EL#K I fBM (fractal Brownian Motion)
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The Importance of Being Noisy:Fast, High Quality Noise, Natalya Tatarchuk
http://developer.amd.com/assets/Tatarchuk-Noise(GDC07-D3D_Day).pdf
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