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DUNIA Engine T

(I) Growing Vegetation

(I) Tree Generation

(III) Day and Night cycle

(IV) Realistic Weather System lu
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frostbite

Rendering Architecture and

Real-time Procedural Shading & Texturing Techniques

Johan Andersson, Rendering Architect, DICE

Natalya Tatarchuk, Staff Research Engineer,
3D Application Research Group, AMD Graphics Products Group

Frostbite Engine

D ATPzHMER

(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

AL BN
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_Day).pdf
SIGGRAPH 2007 Johan Andersson “Terrain Rendering in Frostbite using Procedural Shader Splatting”
http://ati.amd.com/developer/gdc/2007/Andersson-TerrainRendering(Siggraph07).pdf
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Crime = Pop. Density”2 - Land Value - Police Effect

Land Value =

Distance[Zonetype] + Terrain + Transport

“Al: A Desing Perspective” AIIDE 2005
http://www.aiide.org/aiide2005/talks/index.html

ZEEZ AJIEE, 1990

http://thesims.ea.com/us/will/
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miyayou@GDC2010
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. Suspendine Disbelief: FINAL FANTASY XIII's Where Did
Case Studies: P Bring o ; Motion-Controlled Code and Complexity: My Inventory
Al in Recent Games sing Real-Time Managing EVE's Go?
Your Characters ; : . .
. . Automatic Sound Expanding Universe Refining Gameplay
to Life with Better Al . . .
Triggering System in Mass Effect 2
Behavior Trees: _ .
o hree Waysof Little Big AT: The AT of BioShock 2: . [
ultivating Strong : : : =HF| ==
Rich Behavior Methods for Inl}ovatlon E 5 J;J n% y ﬁii in The Sims 3
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an Al Architecture: Between Shots for the Responsiveness Drake's Fortune
Which Tool for the Job? Sniper Rifle from : FI‘)IF A S and
0.5 to 0.7 Seconds m occer Uncharted II:
Improving Al Decision : for Halo 3 Among Thieves
Modeling Through | Architecture Mashups:
Utility Theory Ins1ghts. e Artificial Intelligence | Procedural, There is | Designing Assassin's
Intertwined . .
: in Computer Games Nothing Random Creed 2
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Rant!
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GDC 07,08,09,10, Austin GDC 7ZEDEFEH.
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http://www.gdcvault.com/




A.I.Summit 2010

http://aigamedev.com/open/coverage/gdc10-slides-highlights/
Photo: http://www.flickr.com/photos/davemark/sets/72157623498177349/detail/
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Killzone 2 ) Al

Based on: Alex Champandard, Tim Verweij, Remco Straatman, "Killzone 2 Multiplayer Bots",
http://files.aigamedev.com/coverage/GAIC09_Killzone2Bots_StraatmanChampandard.pdf




Killzone 2 Al (RILFITL ANV —E—F)
(1) Killzone 2 MAIEZE
(2) Killzone 2 D=7 BENFEHT

Killzone 2 Multiplayer Bots

)

Alex Champandard - AiGameDev.com
Tim Verweij - Guerrilla
Remco Straatman - Guerrilla

KILLZONE



Killzone 2 Screen




Killzone 2 Al (RILFITL ANV —E—F)
(1) Killzone 2 MALE
(2) Killzone 2 D=7 BENFEHT

Scope

s |

Killzone 2 / PS3

* Max 32 players

* Team-based game modes

* Multiple game modes on one map
* Players unlock / mix “badge abilities”

* Offline (1 human player & bots)
* Online (human players & bots)
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Killzone2 Al
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HTN Planner
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HTN (Hierarchical Task

Individual Al : HTN Planner

sor RHTN Planning: Complexity and Expressivity.
K. Erol, . Hendler and D. Nau.

In Proc. AAAI-94.

resulting HTN
: o +Conirol All Poinis
£ patrol Win-domination .E B Task:
Monster In &g’i E }Prem]_dj_[i_ms' 'E win-domination
£ Mo Monster E #Preconditions:
g‘ »Effects: Assign bot, and bot, -y *The t?i'n cmsmlg a
- patrolled 16 capture polnts = least of 2 members
2 ‘Fight = #Bubtasks:
s " . Assign bot, and bot, = = Capture all
= PPTGGDHdlt-lDHF?Z to patrol between R domination points
E Monster in sight these points = Assign 2 members to
A resulting plan: » Lffects: patrol between those
No Monster bot, seeks and destroy points
Monster in sight No Monster o " Assign remaming
patrolled team to search and
 — Fight Patrol destroy task
Figure 1. Contrasting FSMs and GOAP .
resulting plan
Figure 2. A Method and an HTN for UT bots
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Branch Br nch anch
- D ([ B
Precondition Precondltlon Precondition
=\
| Task J|| | |_Task ] k[ Task ]L
[ Toa ] Task ]
Task—++>
S y ; = k%]' Task
as Task
KM Task

: Task ]

: Task ]

| Task ]

)



HTN (Hierarchical Task

task;

(transport ?p)

preconditions:

(at ?p ?x)

(destination p ?y)
(available-truck ?t)

preconditions:

subtasks /—%M

Network)

task: |(transport-two ?p ?q)

(package ?p)
(package ?q)

subtasks:

(dispatch ?t ?x)

(load ?t ?p)| [(move ?t ?x ?y)

(return ?t ?x)

(transport ?p)

(transport ?q)

subtasks:

Figure 1: Methods for transporting a package 7p, transporting two packages 7p and 7q.
dispatching a truck 7t, and returning the truck. Arrows are ordering constraints.
The shaded subtasks are primitive tasks that are accomplished by the following
planning operators: (load 7t 7p) loads 7p onto 7t; (move 7t ?x 7y) moves 7t from
7x to ?y; (reserve 7t) deletes (available-truck 7t) to signal that the truck is in use;

task: | (dispatch 7t ?x)
/_h\
(reserve ?t) [|(move 7t home ?x)

subtasks:

task: |(return

7t 7x)

N

(move ?t ?x home)

(free 7t)

(free ?t) adds (available-truck ?t) to signal that the truck is no longer in use.

Dana Nau et al., “SHOP2: An HTN Planning System”,
Journal of Artificial Intelligence Research 20 (2003) 379-404




HTN (Hierarchical Task Network)

(transport-two pl p2)

(package pl)
(package p2)

{transport pl) {transport pl)

(at pl 11) (at p2 12}
(d t ti 113) (d t ti 214) —_
(available-truck t1) (available-truck £2) Task [F75F—dD
— AE(Z Lo TEFIIH S
—»

{return t2 12)

(dispatch t1 11}

(return t1 11)

(dispatch t2 12)

(load t2,p2)

(load t1 pl1)
- -

(move t1 11 13)|} —P

(reserve t1)

(reserve t2)

(free t1)

(move t2 12 14)| /_»

(move t1 home I1)

(move t2 home 12)

(move t1 13 home)

Figure 2: A plan for accompleiimz—{tran

/

(free t2)

(move t2 |4 home)

> following initial state:

{(package pl), (at pl I1), (destination pl 13), (available-truck t1), (at t1 home),
(package p2), (at p2 12), (destination p2 14), (available-truck t2), (at t2 home)}.

Dana Nau et al., “SHOP2: An HTN Planning System”,
Journal of Artificial Intelligence Research 20 (2003) 379-404




HTN (Hierarchical Task

NT o _ .1\

Methods

@ Totally ordered method: a 4-tuple

m = (name(m), task(m), precond(m), subtasks(z1))

& name(/n): an expression of the form n(xy,....x)

» Xq,...,X, are parameters - variable symbols

¢ task(m): a nonprimitive task

& precond(in): preconditions (literals)

¢ subtasks(): a sequence
of tasks (7,, .... ;)

e L X

e
Cirtravel(sy))
1

travel(x,1)

long-distance(x,)

—

"“-L._\;\\

buy-ticket (a(x). a(»))

travel (x. a(x))

fly (a(x). a())

travel (a(y). v)

air-travel(x,v)
task: travel(x,v)
precond: long-distance(x,y)

subtasks: (buy-ticket(a(x), a(y)), travel(x,a(x)). fly(a(x), a(y)),

travel(a(y),v))

Dana Nau: Lecture slides for Aufomated Planning

Licensed under the Creative Commons Attribution-NonCommercial-ShareAlike License: hitp:Vereativecommons.orgilicensesiby-ne-saf2 O

Dana S. Nau,"Hierarchical Task Network Planning", Lecture slides for Automated Planning:

Theory and Practice http://www.cs.umd.edu/~nau/cmsc722/notes/chapterl 1.pdf




HTN (Hierarchical Task

NT Adevrrawl)
Methods (Continued)

@ Partially ordered method: a 4-tuple
m = (name(m), task(mz). precond(i), subtasks(im))

¢ name(m): an expression of the form n(x,,....x )

» Xy,....X, are parameters - variable symbols

travel(x,y)

¢ task(/n): a nonprimitive task > <
¢ precond(m): preconditions (literals) Gﬁigf‘avel&;@
¢ subtasks(in): a partially ordered N

set of tasks {r,, ..., 1.} long-distance(x,v)

e K

buy-ticket (a(x). a(y))| |travel (x. a(x))||[fly (a(x). a(1))||travel (a(y). ¥)

— = —

air-travel(x,v)

task: travel(x,y) Task [FF5F—dD
precond: long-distance(x,y) BB L>TEIINB

network: u=buy-ticket(a(x),a(y)), u,= travel(x,a(x)), u;= fly(a(x), a(y))
u=travel(a(v),y), {(uy.u3), (y.115), (15 .21,)}

Dana MNau: Lecture slides for Auformated Planning
Licensed under the Creative Commons Attribution-NonCommercial-ShareAlike License: hitp:/icreativecommons.orgflicenses/by-nc-sal2 O/

Dana S. Nau,"Hierarchical Task Network Planning", Lecture slides for Automated Planning:

Theory and Practice http://www.cs.umd.edu/~nau/cmsc722/notes/chapterl 1.pdf




HTN (Hierarchical Task Network)

(:method (select weapon and attack as turret ?inp threat)
( // Only use bullets against humanoids and turrets.
(and (or (threat ?inp _threat humanoid) (threat ?inp_threat turret) )
(distance to_threat ?inp_threat ?threat _distance)
(call It ?threat distance @weapon_bullet max_range) )

Y e L

( (attack as turret using weapon pref ?2inp threat wp bullets))

)
( // Don't use rockets against humanoids and turrets.
(and (not (threat 7inp threat humanoid)) (not (threat ?inp threat turret))
(distance _to threat ?inp threat ?threat distance)
(call It ?threat distance @weapon_rocket max_range) )

((attack as turret using weapon pref 7inp threat wp rockets))




HTN (Hierarchical Task Network)

(:method (select weapon and attack as turret ?f'np threat}
( // Only use bullets against humanc
(and (or (threat ?inp threat humanmd} (threat ?mp_threat turret) )
(distance to threat ?inp threat ?threat distance) Precondition
{call It ?threat d:stance Oweapan bullet max range} )

s
!

vp_ bullets

; l.r1~.,'_ |'||,H| 1NC | ";'1 =1 .r'r LLIFTE 'l :

{dlstance_to_threat 2inp_threat ?threat distance)
(call It ?threat distance Oweapﬂﬂ rcu:ket_max_range} )

dsS turret _using w

Preco




HTN (Hierarchical Task
EAIDES Network)

(:domain attack portable turret
(:method (attack as turret) /] Turret keeps attacking same target as
long as possible,
( // Continue branch
(active plan attack as turret)
( !lcontinue)

/| Attack an enemy if possible

()
( (forget active plan **)
(‘remember - active plan attack as turret)

(select threat and attack as turret 0)
(!forget active plan **) )




Individual Al : Application

+ branch_mp behave éj\lllj'Z(Branch)
+ (do_behave on foot mp)
+ branch_medic_revive ﬁj\ll&(Branch)
+ (do_medic_revive)
- branch_medic revive abort
- branch_medic_revive _continue S R+
+ branch_medic_revive
(Iforget active plan *¥)
(!remember - active plan medic revive [Soldier:TimmermanV]) o
(log_color r"|"|agenta_”l‘~f'ledic r"euiﬁing nearby entity.”) TaSkLISt
(!broadcast friendlies 30.0 10.0 medic reviving [Soldier:-TimmermanV])
(!select target [Soldier:TimmermanV])
+ (walk to attack 5416 crouching auto)
+ (wield_weapon_pref wp_online_mp_bot revive gun)
- branch_auto_and_have_active
- branch_auto wp pref VAN (= |
- branch_dont_switch_weapon 7] "& )Z'\
+ branch _switch weapon
(#0 = wp_online_mp _bot revive_gun)
+ (wield_weapon_pref internal wp_online_mp_bot_revive gun)
(luse_item_on_entity [Soldier:TimmermanV] crouching)

(!forget active plan **) :l TaskList

—




Individual Al : Application

HTN PLAN (non-interruptible) - [BOT] Tremethick
DECOMPOSITION

TASK LIST

(Iforget active plan **)

(lremember - active plan medic_revive [Soldier:TimmermanV])

(Hlog_color magenta “Medic reviving nearby entity.”)

('broadcast friendlies 30.0 10.0 medic_reviving [Soldier:TimmermanV])

(!select_target [Soldier:TimmermanV])

('walk_segment (2370 2369 2368 2367 2366 2365 ... 5416) standing auto () () ())
A (!select weapon wp online mp bot revive gun)

(luse_item_on_entity [Soldier:TimmermanV] crouching)

(Iforget active plan *¥)

ACTIVE TASK INFO
AIHTNPrimitiveTaskSelectWeapon -
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Killzone2 [ZH [T HAHTNHRET

Individual Al : Random Numbers

Individual bot domain
360 methods
1048 branches
138 behaviors

147 continue branches

During multiplayer game (14 bots / max. 10 turrets / max. 6 drones / squads)
Approx. 500 plans generated per second
Approx. 8000 decompositions per second
Avg. 15 decompositions per planning.
Approx 24000 branch evaluations per second.
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Individual Al

HTN Planner
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perception Controller




Squad Al

(:method (order_ member_defend ?inp_member ?inp_id ?inp_level ?inp_marker ?inp_context_hint)
(branch_advance
()
( (forget member _status ?inp_member **)
('remember - member status 7inp member ordered to defend ?inp id)
(!start_command_sequence ?inp_member ?inp _level 1)
(do_announce_destination_waypoint to_member ?inp_member)
(torder ?inp_member clear_area_filter)
(Yorder ?inp_member
set_area_restrictions (call find_areas_to_wp ?inp_member (call get_entity wp ?
inp_marker)))
(!order custom ?inp member move to defend ?inp marker ?inp context hint)
(!order_custom ?inp_member send _member message custom completed defend ?
inp_id)
(order _set defend area restriction ?inp_member (call get_entity area ?inp_marker))
(!order_custom ?inp_member defend marker ?inp_marker ?inp _context hint)
(end_command_sequence ?inp_member)




Squad Al

(:method (order_ member_defend ?inp_member ?inp_id ?inp_level ?inp_marker ?inp_context_hint)
(branch_advance
()
( (forget member _status ?inp_member **)
('remember - member status 7inp member ordered to defend ?inp id)
(!start command_sequence ?inp_member ?inp level 1)
(do_announce_destination_waypoint to_member ?inp_member)
(torder ?inp_member clear_area_filter) PN
(*order ?inp_member LI ~ah
set_area_restrictions (call find_areas_to_wp ?inp_member (call get_entity wp ?
inp_marker)))
(!order custom ?inp member move to defend ?inp marker ?inp context hint)
(Yorder_custom ?inp_member send _ member message custom completed defend :
inp_id)
(order_set_defend area_restriction 7inp_membpeér (Call get_entity_area 7inp_marker))
(!order_custom ?inp_member defend marker ?inp_marker ?inp _context hint)
(end_command_sequence ?inp_member)
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3 Al Objectives SystemA A—3
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4 gl rorward

" |-.[ gl fallback

Ikyj(ﬂ%'é/;%'_t ‘) jf’fj”/i‘f_@ l_llr gl laststand
EIROEZET S

. 3

BE, SROFEIYETohE
Squad !XT
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I [:_Zj'l group gl aliv

[ gz group gz alive
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vv Al Objectives

Mame | obj_ss_covenant Add v BEnder Firing Paints
Fone zn_substation | Delete
Task Conditions Filker Skyle Min  Max Bodies Life Minstr #fps
B [@1 Tehantom y \\IF [phantam = [Homal ~Jo o Jofo Jofo oo |3 =
[ Jinfantiy_gate [l [\ [none ~ [Homal ~Jo o Jofo Jorjo Jomo o |
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[+ [10] | dock_gate [[¢= a_ss_obl_contol 4] [ [hore » [Homal ~o o Jw]r Josfo Jomo Jo ]
=01 |back_gate | [~ |nore ~ || Normal ~[o o Jesjo fosjo fomo o |
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(1) Killzone 2 M AR
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Waypoint Network
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Waypoint Areas
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Crime = Pop. Density”2 - Land Value - Police Effect

Land Value =

Distance[Zonetype] + Terrain + Transport

“Al: A Desing Perspective” AIIDE 2005
http://www.aiide.org/aiide2005/talks/index.html
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Strategic Pathfinder
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The Sims D AI

Based on: Richard Evans, “Modeling Individual Personalities in The Sims 3”,

http://cmpmedia.vo.llnwd.net/o1/vault/gdc10/slides/Evans_Richard _ModelingIndividualPersonal
itiesInTheSims3.pdf




The Sims Screen
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Meta

[[REA]] AEOXRIZNT S, HoWHAEEEITEIN S,
Happiness R#EZRXIETHTHZERT D,

Meta L] Sims (not under direct player control) choose what to do by selecting, from all of the
Peer | | possible behaviors in all of the objects, the behavior that maximizes their current
happiness.

Sub mmm ANEFAFIHR(NER. BNAMIEOMHERA ) ELTENT .
R ZEHNT PeerAl(=FvTU2—Al) ZHEE,
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Ken Forbus, “Simulation and Modeling: Under the hood of The Sims” (NorthWerstern K. & & #)
http://www.cs.northwestern.edu/%7Eforbus/c95-gd/lectures/The Sims_Under the Hood files/frame.htm
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Ken Forbus, “Simulation and Modeling: Under the hood of The Sims” (NorthWerstern K. & & #)
http://www.cs.northwestern.edu/%7Eforbus/c95-gd/lectures/The_Sims_Under_the Hood files/frame.htm
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Toilet
- Mood +26
-Urinate (+40 Bladder)
-Clean (+30 Room)
-Unclog (+40 Room)

Hunger +20

Comfort -12 Bathtub

Hygiene -30

Bladder -75 - Mood +20
Energy +80 -Take Bath(+40 Hygiene)
Fun  +40 (+30 Comfort)
Social ~ +10 -Clean (+20 Room)
Room -60

Mood +18

[[RAI] REOXRIZHT S, HoRSHRIRERITEIN G,

Happiness (CCTlEMood) #ZEZEmKILT HITENIZEIRT S,




MoodDETED =D T A+
(VD IZA=Mood~NENSCHLLVERAT 5H)

\_

10000 +100 1000 0 +100
w Hunger W_Energy

N —— Mood (-100..+100)

000 0 4100 00 0 4100
w Comfort w Fun
000 0 4100 000 0 +100
w Hygiene whocial
1000 0 +100 000 0 4100
wBladder WRoom

Mood = W_Hunger(X_Hunger) * X_Hunger + W_Engergy(X_Energy) * X_Energy + ...



W_Hunger(-80)

W Hunger(60).. B |l T X Hunger

+100

-80 60
W_HungerBE£%



W_Hunger(-80)

W Hunger(60).. B |l T X Hunger

| +100
_go 60
W_HungerBE£%

S0ODBEDEBEACK = W_Hunger(-80)*(-80)
0D FFEDBEMK = W_Hunger(60)*(60)

A (Z1E%) =W Hunger(60)*(60) - W_Hunger(-80)*(-80)
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W_Hunger(-80)

W Hunger(60) .- @& L Thee 1| | X_Hungef
W_Hunger(90

+ } o0
-80 60 90

A (-80 — 60) =W Hunger(60)*(60) - W_Hunger(-80)*(-80)
A(60—90) =W Hunger(90)*(80) - W_Hunger(90)*(60)
A (-80 = 60) DADY A(60—90) LYEFIRIIZKELY

DHEEEH SN/ -EDEH/-T LY,
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-100 0 +100 -100 0 +100
w Hunger W_ Energy

S~ = == Mood (-100..+100)

-100 0 +100 -100 0 +100
w_ Comfort w_Fun
-100 0 +100 -100 0 +100
w Hygiene w Social
-100 0 +100 -100 0 +100
w_Bladder w_Room

Mood = W_Hunger(X_Hunger) * X_Hunger + W_Engergy(X_Energy) * X_Energy + ...
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+fun - playful

+fun - serious
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The Sims 3 D4 D DHNER
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ERR TS =0y

Interaction 1

e Interaction 2
Interaction 1 on Sim 1 in Lot 1

Interact?on 2 on S.I!'T'I 1 ?n Lot 1 T
Interaction 3 on Sim 1 in Lot 1

Interaction 1 on Simm in Lot n e
Interaction 2 on Sim min Lot n

Interaction 3 on Sim min Lot n




ERTOTSLDTIENSTES
R : 7073 LDRIENS
Bad idea:
for each lot 1
for each agent x in 1
for each social interaction a on x

consider performing a on X

Better idea: EEHITBIT—>1 2 FDITEIEEE - 1EEE

Choose which lot to go to: 1
Then choose which agent to talk to in 1
Then choose which social interaction to perfo

O(L*M * N)vs O(L+ M + N)

L is the number of lots, M is the number of agents, and N is the number
of interactions on each agent

L=90,M =80, N =300

) S EEOER
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Venue OneS5hotMotives Y Encour: Excludin Encoura: Ence urn‘gTim g HumDe NumDesiredSimsWhenActive ActorlsAround

Restaurant EalQutgide MaturalC Frugal  Culinary Cooking

Social, StayArvenus, Fur Lo e The HatesCut Professio Athletic
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Sims 1 & 2:

for each interaction a on each object x
check 1f a 1s currently available on x
if so, work out how much I want to do a

This is very inefficient when most desires are satisfied most of the time.

Suppose | have just eaten a large meal, and am completely full up. The
Sim will still consider every possible food interaction, even though he

LN —F—DvIE T

In Sims 3, we store a map from things we might want (“commodities”) to
interactions which satisfy that commodity.




Commodity

Bladder

Hunger

Energy

Hygiene

Fun

Dirttiness

Social
CameandSes
DaredevilOnDare
ExtinguishSalf
SwimminglnPoalhMotise
FrepareForFarty
BeHostAtParty
ChildEnjoyParty
TeenEnjoyFearty
AdultEnjoyvParty
FrepareForFuneral
BeGuestitFuneral
StayAtvenue
BelnGym
BelnArGallery
BeAtSwimmingPool
BeSuspicious
Betdaid
BeFepairman
KeepSwimming
RelievelMauzt

ean(C4) Clean(Ch) Clean{ShowerLoff) Clean(Bathtubtdodern) Clean(TailetStall) Clean(TailetStall) Take Out Trask

rain MorkoutBench) (WarkoutBench) Train (StereocExpensive) (StereoExpensive) Train Buster TwWWall) (TwWall)
Chack Out New Ohject{Poal)
Take Shower(ShowerLoft) Take Shower{ShowerLoft) Take ShowerShowerLaoff) Take Shower(ShowerLoff)
Fut Out Self(ShowerLaff) Put Out SelfiShowerLoft) Put Out SalflShowearloft) Put Out SelfiShowerloft) *** Gameplayiabstral
e Gameplayiabstracts/ScriptObject/GetlnPaal InteractianMNarmea ***{Foal) Swim(FPool)
Clean(C4) Clean(g) Clean(ShowerLoft) Turn OniStereoExpensive) Clean(BathtubModern) Clean(TailetStall) Clean(Toilet!
Make Refreshing Drinks(BaModerm) Make Refreshing Drinks(BarModerm) (FridgeDrawer) Serve Delightiul Hot Beverage
Play Video Game(Tv\Wall)
Oance(SterecExpeansive) Turn On(SterecExpensive)
Dance(StereoExpensive) Tur On(StereoExpensive)
Clean(C4) Clean(CE) Clean(ToiletStall) Clean(ToiletStall) Clean(ToiletStall) Clean(ToiletStall) Clean(C457) Clean{C458)
Sit{ChairDiningModerate) Sit{ChairDiningModerate) Sit{ChairDininghModerate) Sit{ChairLivingDesigner) Sit(ChairLivingDsi
Sit{ChairDininghModerate) Sit{ChairDiningModerate) Sit(ChairDininghModerate) SitiBathtubhModern) Sit{(ChairlivingDesigher’

Fepair Shows
Swim(Fool)

e——
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morality,
creativity,
spontaneity,
problem solving,
lack of prejudice,
acceptance of facts

, , i self-esteem, confidence,
Trait Satisfaction: 1 achievement, respect of others,
respect by others

Social 10

friendship, family, sexual intimacy

security of: body, employment, resources,
morality, the family, health, property

Security 100
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KIHIGTT i =L 2 THRBSNDDI= (2 3—N2/NDT)L),

“The revelation of the Idea of man is accomplished chiefly by two
means: by accurate drawings of significant characters, and by the
invention of poignant situations in which they reveal themselves”
(Schopenhauer, The World as Will and Representation, Book Il1I)
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“The revelation of the Idea of man is accomplished chiefly by two
means: by accurate drawings of significant characters, and by the
invention of poignant situations in which they reveal themselves”
(Schopenhauer, The World as Will and Representation, Book Il1I)
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Producers added hundreds of social interactions
Producers added thousands of production rules

They were adding content in a safe environment: they couldn’t crash the
system or cause an infinite loop
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In Sims 1 & 2, every Sim had the same 8 motives
In Sims 3, each Sim has a different set of motives, based on his traits
But the set of motives doesn’t just vary between individuals, it also

varies within the same individual over time

We add and remove motives through time, to model a Sim’s
understanding of social norms

) 5 EHEEHAIEDBR S A—E—FHIR




ETEIE D 2D D A &t

() NEDREEZEZHERIZT D
2) NEDHERN M350 ERLSED

NBIDETEDZBEF, HEZFta<_L, €L T,
KN GATAIZ LD TEKBEBEINBD/= (23— L),

“The revelation of the Idea of man is accomplished chiefly by two
means: by accurate drawings of significant characters, and by the
invention of poignant situations in which they reveal themselves”
(Schopenhauer, The World as Will and Representation, Book Il1I)
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Traits also affect how they to social interactions initiated by
others

How a Sim responds to a social depends on a series of production-rules:
0% 7232 /—/L
TryingToBe.Funny -> Neutral
TryingToBe.Funny && Repetition -> Boring
TryingToBe.Funny && LTR < -20 -> Insulting
TryingToBe.Funny && Target.GoodSenseOfHumor -> Funny
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Production-rules are ranked by specificity

The most specific rule fires

Often, the traits of the actor or the target determine the outcome
When a rule fires, the other Sim learns the trait

Thus, trait learning is contextual

Jag oS 32 /)L—/L

TryingToBe. -> Neutral

TryingToBe. && Repetition -> Boring

TryingToBe. && LTR < -20 -> Insulting
TryingToBe. && Target.GoodSenseOfHumor -> Funny

O o3 )— LD TS FEATIT.
RLTODE/L—ILIFEN T B,
JL—JLVEEN T BEMDSimIL, FDIFIHEFIEHE T B,
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http://www.digrajapan.org/modules/mydownloads/images/study/20090529.pdf
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Cooperative Experiences
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ValveiE 4. [Counter-Strike | )V 5T Left 4 Dead ]~
BATLA. VT A%, ATT AL I 2—DFEE (GameWatch)
http://game.watch.impress.co.jp/docs/news/20090327 80051.html

Valve Software. [ Physical Gameplay in Half-Life2| (GameWatch)
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Left 4 Dead Interview (Eurogamer)
http://www.eurogamer.net/articles/left-4-dead-interview

BADE=HIZRZAEYSNNEDM ? (4gamers)

[Left 4 Dead]IZR %, TL A —%Co-opl ZEE L #HMT
http://www.4gamer.net/games/035/G003579/20090327043/
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(1) FABLE (XBOX, Lionhead Studio, published by Microsoft)
http://www.xbox.com/ja-JP/games/f/fable/
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(3) Oz Project
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AIWisdom.com

GAME Al ARTICLES & RESEARCH

A WISDOM.COM

State ofthe Industry
Architecture

State Machines
Learning

Scripting

A pathfinding
Pathfinding f Moverment
Group Movement
Group Cooperation
Strateoy f Tactical
Animation Contral
Camera Control
Randomness
Player Prediction
Fuzzy Lodgic

MNeural Mets
Gengtic Alqotithins
Matural Languade
Tips and Advice
Tools and Libraries
Genre: RTS [ Stratecy

Genre: RPG [ Adventure

Genre: FPS J Action

Henre” Rarinn

= Genersl Programming  Adificial Indelligence  Msth Physics  Graphics RMetworking  Audio Programming
Audiofizual Design - Game Design Production  Business of Games  Game Studies  Conferences  Schools Contact

338 Game Al Articles and Counting...

We help you find expert aricles on commercial game Al developrment
Since many ofthese articles are published in books, this is the only site that helps you find them.

Thanks,

Steve Rakin

Frincipal Software Engineer, Mintendo of America Inc.

Instructor, DigiPen Institute of Technology and University of Washingion Extension

NEWS

Join the Al Game Programmers Guild!

Ifyou are a professional game Al developer with at least one published commercial title, then you can hecome a
mermber ofthe Al Game Programmers Guild (it's free). The guild has over B0 members and is a great place to
discuss game Alwith the hestin the husiness. YWe just arganized the 2-day Al Summit at GDC 2009 and we're

planning more events and activites. Just e-mail Steve Rabin with your credentials to join. Click on this "Cantact” link to

getthe e-mail address

M

Call For Proposals:
Al Game Programming Wisdom 5 (deadline May 17th, 2009)
Onece again Cengage and series editor Steve Rabin are looking for game develapers to share their wisdom in the

next brand new volume of the groundbreaking Af Game Programning Wisdom series. Anything that an A game

commendations

"Latest from a must
have serigs”

Game
Programming
Gems T

"Cutting-edige
graphics lechniques"
GPU Gems 3

"Newest Af
techniques from
commercial games"
Al Game
Programming
Wisdorn 4

http:// www.aiwisdom.com/
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Al SummitL7R—F (GameWatch)
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http://game.watch.impress.co.jp/docs/news/20090325 79918.html
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A0 53—DF LN —FE M (4gamers)
http://www.4gamer.net/games/027/G002744/20090324048/
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