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Technical Takeaways

1. Keep it Simple ‘
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Technical Takeaways

1. Keep it Simple
2. End Use Focus

3. Clear Priority
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Culture Takeaways (e

1. Pioneering
2. Teamwork
3. Determination
\
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QVS
Great games, made better
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Tram start to sapling room
soos

DEBUG SKIP TENTACLE - Return fr...
S e

Backtrack to Food storage panel
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695 ® 41:10 = 655

® LFAzAR3 ¢
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* Move Objective ] v |
« MoveMode: AutoPlayerMoveMode_Aggressive

Activate OnTargetReach&E LT Lo s
(e Tl « MoveMode: AutoPlayerMoveMode_Aggressive

O Players TargetArea O

TargetPosition Activate OnTargetReached O,
OnActivated ©

TargetPosition
O DefendAreaRadius
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AutoPlaytest
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“How Artificial Intelligence Has Evolved Star
Wars Battlefront II”

https://www.ea.com/games/starwars/battlefront/star-wars-battlefront-2/news/ai-article-deep-dive

March 20-24, 2023 | San Francisco, CA #GDC23



AutoPlayers
Fork
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Trigger Per Player

Move to and Defend Point

TargetPosition ®

Pick new point

Pick Control Point at random .
after random interval



Trigger Per Player

Move to and Defend Point

TargetPosition ®

Pick new point

Pick Control Point at random .
after random interval
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BOT API

1] 1]

GAME GAME
CLIENT SERVER

ATTLEFRONT 11
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BOT API
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GAME GAME
CLIENT SERVER

ATTLEFRONT 11
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Fan art & Positive Memes!
AutoBois”
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EVERYONE 10+
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.~ WARS.

QUADRONS ¢

AR. WARS:

FRONT II
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==« Big effort

Fork

= Lessons learned

= API takes shape

EERONT 11

A
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==« Big effort

Fork

= Lessons learned

= API takes shape

EERONT 11
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L2

OwneypP

I

Hutn}lJGILLBERG1

nid: 1 - Play®rid: @ - InputControl: Client =

Hovelntentionlypez{0bjectiveHoue) Ainintentioniype: (6
HovelntentionHavigationPosition:z{11.8,69.2,-21.0)

TaneOnPath:z(5.3) TineSinceProgress:z(6.6)
CurrentfaypointPosition:(36.8,69.0,-30.6)




BOT API

1] 1]
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SERVER

Iteration Speec

PUANTSY:ZOMBIES
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Electronic Arts

MOTIV >

PERFORMANCE TESTING
WITH AUTOPLAYERS




Elapsed Time: 00:05:23
IncomMain 602497 PF PS4 e o rm a n ce
-~ 27:46 )
b f!i 13 Fil Fr- Fo B >

75 \T'WT‘ﬁT @

74 75 6

i . N A
@ Change Starfighter = ASSAULT CRUISERS \_j \ ) 18
SCOREBOARD TACTICALMAP CONTROLS OPTIONS €0 - @ will Deploy

« 5v5 _|=a-

= & 2

@ MC75 STAR CRUISER O

\ )
L3 2r9efing <3 \ j
1 ——————————— L e—

« PS4 VR
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Challenges
« Space flight

« Player Flow

Flying 1s for droids.

= Game mode




Farm Setup, 10 kits

|
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Blood

Violence

Goal: Faster QV Matchmaking




APEX
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UNREAL

APEX —

— LEGENDS —

FROSTBITE >

March 20-24, 2023 | San Francisco, CA #GDC23



March 20-24, 2023 | San Francisco, CA #GDC23



ON
ED
O
ES NOT
~ SIMP
3 1Y,




T it RS APEX

'5 f".ﬂréﬁ

R.WARS.

BAT L FRONT II

S LEGEND S =

w

— LEGENDS — UNREAL

FROSTBITE ENGINE

+ @

March 20-24, 2023 | San Francisco, CA #GDC23




APEX W

— LEGENDS — UNREAL

ENGINE




w

UNREAL

ENGINE




PUANTSYs ZOMBIES' JUADRONS

‘BATTLE to NEIGHBORVILL

[ T "i:"ﬁ“c')NT I

March 20-24, 2023 | San Francisco, CA #GDC23




= Reinforcement Learning

Trial n Error

Rewards

Millions of iterations
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« Explore RL

Relative: 0.685, 0.987 0.137
WPDistance: 0.133

tLineDistance: 8.658

Action: ©.364, -0.883, 0.688, 1.000

L it

©
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» Explore RL

Relative: 0.685, 0.987 0.137
WPDistance: 0.133
tLineDistance: 8.858

hction: 6.364, §O-SBIREEREERLEPE H Re a I P rO b I e m
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» Explore RL

Relative: 0.685, 0.987 0.137
WPDistance: 0.133
tLineDistance: 8.858

T e = Real Problem

©
= Major Changes
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ML

1] 1]

BOT API

1] 1]

GAME GAME
CLIENT SERVER













= Single Machine
= 250 Helicopters
= 5 Game Servers

= 10M Steps/Hour
= ~5 Hours training
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= Original

Teanld: 1 - Plagerid: © - GameTime: 39.68
ObjectiveControl(Remote) - PathfindingControl(Remote)

Teamla: 1 - Plagerid: © - GameTime: A5.68
isAllowedToUseNavnesh(True)

objectiveControl (Remote) - PathfindingControl(Remote)
1sAllowedToUseNavnesh(True)
objectivelype:(Hove) Priority:(Prinary)

ObjectiveType : (Himic) Priority:(Primary)
90 jectivedebugane: () 00 jectivedebughane : ()
ObjectivedoveNode : (nggressive)
Time [nObjective: (21.7) ObjectiveboneTiner:(

0bjectiveMoveNode: (Defensive)
Objectivestate: enpty

TimeIndbjective: (44.9) ObjectiveDoneTimer:(
Objectivestate: [11](-19.86,109.85,370.66) d:N.M% t:7.18

bjectivePosition:(.0,0.0,0.0)

objectiverosition:(11a.7,102.7
CorrentPosition:(~19.5,110.8,3

CurrentPosition:(-20.3,119.4,366.%)
HoveintentionType:(Objectivetove) AlnlntentionType:(0)

MoveIntentionlavigationPosition:(117.5

== WoveIntentionType:(Objectivenove) AinlatentionType:(9)
183.9,780.1) ‘ Wove [ntentionNavigationPositic
ObstaclenvoidanceSensortenght:(2.0)

19.1,199.9,378.7)
TineOnPath:(8.0) Tim

sinceProgress:(0.0) TimeOutCorr(8a8)
CurrentuaypointPosition:(~10.1,109.9,3

TimeOnPath: (1 eProgress:(0.0) TimeOutCorr(OuE)
,374.3) CurrentVagpoi 19.2,110.4,370.8)
isInfantryStuckProcedurenctives(0)

islnfantryStuckProcedurective:(0)

-

i
e
[futo JCBINDEAT

I

[Auto]CBINDERT
Teanld: 1 - Playerlid: 0 - GCaneTime: AS.88 Teanld: 1 - Plagerl
0bjectiveControl(Remote) - PathfindingControl(Remote)

0 - CameTime: A5.78
1sAllowedToUseNavmesh(True)

ObjectiveControl(Remote) - PathfindingContrel(Remote)
1sAllowedToUseHavmesh(True)
ObjectiveType:(Mimic) Priority:(Primary)

ObjectiveType :(Mimic) Priority:(Primary)
ObjectiveDebughane:()

0bjectivedebughane : ()
ObjectiveNoveHode : (Defensive)

TinelnObjective: (45.9) ObjectiveDoneTimer:
Objectivestate: [11](-19.06,109.85,370.66)

objectiverosition:(0.0,0.0,0.0)

ObjectiveMoveMode: (DeFensive)
TimeInObjective:(44.8) ObjectiveDoneTimer:
Objectivestate: [11)(-19.86,109.85,370.66)

objectivePosition:(0.0,0.0,0.0)
CurrentPosition:(~19.6,110.0,368.9) CurrentPosition:(-19.8,110.1,368.5)
MoveIntentionType:(Object ove) AinIntentionType: - ntentionType:(0bjectiveove) RinlntentionType:(0)
Move IntentionNavigationPosition:(~19.1,109.9,970.7) ntentionMavigationPosition:(~19.1,109.9,370.7)
obstaclefvoidanceSensorLenght:(2.0) ObstaclefvoidanceSensorLenght : (2. 0) o
Time0nPath:(1.9) TimeSinceProg (0.9) TineOutCorr(#28) - TiReOnPath:(1.8) TineSinceProgress:(0.9) TineOutCorr(daD)
—
CurrentvagpointPosition:(-19.1,189.9,370.7) 7 CurrentVagpaintPosition:(-19.1,109.9,370.6)
*Pocegdurenctive:(0)

A ocedirenctive:(9)
+ 31 124 \ i i

IMIC2 =

[Realn_Client]OBJ (1:min
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Teanld: 1 - Playerid: 0 - GameTime: 39.68
ObjectiveControl(Remote) - PathfindingControl(Remote)
isAllowedTolUseNavmesh(True)

’j;

ObjectiveType:(Move) Priority:(Primary)
ObjectivebDebugane: ()
0bjectiveMoveNode : (nggressive)
TimeInObjective:z(21.7) ObjectiveboneTiner:(0.0)
ObjectiveState: empty
ObjectivePosition:(11A.7,102.7,787.1)
CorrentPositionz(-19.5,110.8,369.1) e 20
Moveintentioniype:(Objectivedove) Mnlntentlonlype:(ll)l' "_'I‘: >
HoveIntentionHavigationfosition: (117.5,103.9,780.1) R
ObstaclefvoidanceSensorLenght:=(2.0)

TineOaPath:(8.0) TineSincePragress:z(0.8) TimeOutCorr(
CurrentVaypointPosition:z(-18.1,109.9,374.3)
isinfantryStuckProcedurenctive:{0)

[Auto JCBINDEAT

Teanld: 1 - Playerid: 0 - GameTine: 45.88
ObjectiveControl(Remote) - PathfindingControl(Remote)
isfllowedToUseNavmesh(True)

2
ObjectiveType:(Mimic) Priority:(Primary) g™
ObjectiveDebughame:() .- 5
ObjectiveMoveMode : (DefFensive) ]

Objectivestate: [11](-19.06,199.85,370.66) d:1.85 t:8
ObjectivePosition:(90.0,0.0,0.0)

-
-

TimelnObjective:(45.8) ObjectiveDoneTimer:(0.0) ‘ -%

CurrentPosition:(-19.6,110.0,368.9)

HoveIntentionType:(DbjectiveMove) AimintentionType:(9)

MovelIntentionNavigationPosition:(-19.1,109.9,3970.7)
ObstaclenvoidanceSensorLenght:(2.0)
TimeOnPath:(1.9) TimeSinceProgress:(0.9) TimeOutCorr(

CurrentWaypointPosition:(-19.1,199.9,370.7)
y » concenr @ Pocedurenctive:(0)

L
L

. i: "‘::::: ™ ® IR 11 031 124 . 3 -
‘_ “_ . - I I ‘ r .72 Q /', b - # L 0.“""‘)"""“"
m T I I I C 2 <« N . 9

. [Realm_Client]OBJ (15Mimic-[AS)77, Area(p:a69.2 0003700 0)

(+]
| L
I I I I I ( ;nulu] L IMDERT

Teania: 1 - Playerid: 0 - GameTime: A45.6M
ObjectiveControl(Remote) - PathfindingControl(Remote)
1isAllowvedTolseNavmesh(True)

ObjectiveType:(Hinic) Priority:(Primary) .
Db jectiveDebugHame: ()

0bjectiveMovetode : (Defensive)

TimeInObjective:(44.9) ObjectivedoneTimer:(0.0)
ObjectiveState: [11](-19.06,109.85,370.66) d:4.544 t:7.18
ObjectivePosition:(0.0,0.0,0.0)
CurrentPositionz(-20.3,110.4,366.4)

HovelntentionType: (ObjectiveMove) Mnlntentlonlype:(!*
Move IntentionNavigationPosition:(-19.1,109.9,378,7)
ObstaclefivoidanceSensorLenght:=(2.80)

TimeOnPath:(1.5) TimeSinceProgress:(0.0) TimeOutCorr(
CurrentVagpointPosition: (-19.2,110.4,370.8) "
isInfantryStuckProcedurefctive:(0)

"+‘m 031 124

. % A u

[futo]CBINDEAT

Teanld: 1 - Playerid: ® - GameTime: A5.78
ObjectiveControl(Remote) - PathfindingControl(Remote)
isAllowedToUseNavmesh(True)

ObjectiveType:(Himic) Priority:(Primary)
Bbjectivedebuglane = ()
Ob jectiveMoveMode: (Defensive)
TimeInObjective:(44.8) DbjectiveDoneTimer:(0.0)
ObjectiveState: [11](-19.86,109.85,370.66) d:2.32 t:7.m9
ObjectivePosition:(0.0,0.0,0.0)
CurrentPosition:(-19.8,110.1,368.5)
MovelntentionType:(ObjectiveMove) AinintentionType:(0)
MoveIntentionNavigationPosition:(-19.1,189.9,370.7) '
ObstaclefvoidanceSensorienght:(2.0) 'r
TimeOnPath:(1.8) TimeSinceProgress:(0.9) TimeOutCorr(0ZN)
CurrentWaypointPosition:(-19.1,199.9,370.6)
“ocedurenctive:(9)

g [ ﬂal 1'2"

P

i
G

[Realn ClLient10BY (1nMEnRosERSIP4].A002003308Z7)R:0.3) NT:0.0
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"A SUPERB REMAKE"

IGN

10/10 . 10/10

GAVINGBOLT MY % VG247

GAMESRM]AB

&/lomﬁu l

o/ EVERVEYE T “‘1-. lsm\ﬂh‘mnmm
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P10y Wy, Yo

SINTHAXIS Y W/ (EANIESPOT

DI:AD ﬁ
SPAEE

OpenCritic 88 I @ metacritic
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L PS5

XBOX .
N XboxSeriesX

XBOX .
N XboxSeriesX

XBQX XboxSeriesX TS
2 00:23:31/00:2351 o) =@ _ ..

. PS5
Timeline
Cine_CH02_0600_Lurker_Death_SE
XBOX :
X XboxSeriesX M
Cine_CH02_800_SuicidalEileen_Disembowel
Cine_CHO02_100_KinesisAcquisition_SE Cine_CHO02_800_SuicidalEileen_Disembowel
>
Cine_CH02_0100_Sec_Officer_SE Cine_CHO02_0800_Decompression_SE
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«

L PS5

XBOX .
N XboxSeriesX

XBOX .
N XboxSeriesX

XBQX XboxSeriesX TS
2 00:23:31/00:2351 o) =@ _ ..

. PS5
Timeline
Cine_CH02_0600_Lurker_Death_SE
XBOX :
X XboxSeriesX M
Cine_CH02_800_SuicidalEileen_Disembowel
Cine_CHO02_100_KinesisAcquisition_SE Cine_CHO02_800_SuicidalEileen_Disembowel
>
Cine_CH02_0100_Sec_Officer_SE Cine_CHO02_0800_Decompression_SE
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Single Player
Worth it ?

5v o VR -Worth it
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Very early dev version - AutoPlayers integration spike
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Relative: 0.085, 0.987 0.137

WPDistance: 0.133

tLineDistance: 06.658

Action: 0.304, -0.883, 0.688, 1.000
. BB ,

©
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File Edit Session View RemoteDesktops Tools Help
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dev build - AutoPlayers ZeroG M
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dev build - AutoPlayers ZeroG ML}




Results

= Portable ML

= ML Guidelines

« ML Training




Playthrough Scripting

Tram start to sapling room CineCapture_CrossAR —

etk Unique Events

East Grow Chamber - Wheezer 04 and 05

East Grow Chamber - Wheezer 06
Tentacle and Air Filtration
FireTube - Wheezer 07 and 08

DEBUG SKIP TENTACLE - Return fr.

Ch06 End to Ch07
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Playthrough Scripting

Tram start to sapling room CineCapture_CrossAR Enzyme Creation and Wheezer01

Wheezer01

Unique Events

S Repeatability

Tentacle and Air Filtration

DEBUG SKIP TENTACLE - Return fr...

- G
Backtrack to Food storage panel
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Playthrough Scripting

CineCapture_CrossAR Wheezer01

West Grow Chamber - Wheezer 02

= Unique Events

= Repeatability

= No Exploration
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Solve Puzzle

nesisPuzzle [5 4
¢ Locator

=== DsubHydroponi OnFinished
LookAt1st
LookAt2nd

MovelnitialPosition

¢ Locator

DsubHydroponics_FridgeTowerl1_ Loo

DynamicTransform MoveSecondPosition

* Locator L5 <
DsubHydroponics_FridgeTowerL1_Door01Align

DynamicTransform

Refrigeration Tower - Wheezer03

7 DebugStartFrom0400_Refrigeration

« PFL_AP_Solve2PointKinesisPuzzle [5 < * PFS_Auto_Teleportisaac [5 « PFL_AP_Solve2PointKinesisPuzzle [5 <

StartRefrigerationTower

* PFL_AP_ZeroGToggleAction [5 <
EnterZeroG OninDesiredState
ActionPosition

FrideLowest

Start OnFinished
LookAt1st

LookAt2nd

MovelnitialPosition

TeleportClient  OnPostTeleport

* PFL_AP_SimpleMoveArray [5 <

FridgeHi

Start OnFinished
LookAt1st

LookAt2nd

MovelnitialPosition

* PFS_Auto_Teleportisaac

<]

4

TeleportClient  OnPostTeleport

MoveSecondPosition ¢ ArrayBuilder [5 < Activate OnFinished

Element0 Array Transforms Locator — -
bHydi i DynamicWorldTranslation

. . MoveSecondPosition
DynamicWorldTranslation

‘ 03 Aligr

Element1

DynamicTransform
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Tram start to sapling room CineCapture_CrossAR Enzyme Creation and Wheezer01

|\ et 3 -

Wheezer01

CineCapture_ForceGunAcquisition

e et am 3 -

e e a3

i!’i"*h CERg—

East Grow Chamber - Wheezer 04 and 05

Tulmmadlll et 43 el e e b 4 o B
-
P —
S— : P gape— et
e =Ty /' o L | - R 7

East Grow Chamber - Wheezer 06

o e
ol L £

srems x| p—

/Ty o b~

e b 3 - T
b oot O R 2.
{
i 2. )
“' — "

Tentacle and Air Filtration

B

PP e i s 3

. a //___'"""" -

{
/
/

e =

DEBUG SKIP TENTACLE - Return fr...

b Yobdied

Backtrack to Food storage panel

. .ii,i..I.... 2 ) : P ——— e tae 3 -

Backtrack to WestGrowChamber

rasray er iy

g S cam ]} =m o /"
e B /i‘/
Ch06 End to Ch07 e T ICE ()
-i-m..- a sy
- eyt |/






Panel Scripting

« Ul

= Stateful




Script + Objective

= Script Where

= Al Carry




Combat

s Defend Area

s Godmode




« |Input spam
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Pt £ B 200« O batala P WO

cpw SS/NLN
sin 30118
el 219/ &6
Np/s 2022

[Mute |Flager 0

Teanid: 1 - Plagerid: 0 - Caneline: A9 sin JW/139
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