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Intelligent Virtual Agents

What?

Software agent (by Michael Wooldridge)
Embodied intelligent autonomous entity
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What?

Software a ge Nt (by Michael Wooldridge)

= Embodied intelligent autonomous entity
Body that is subject to some (physical) laws

within its environment



Intelligent Virtual Agents

What?

Software a ge Nt (by Michael Wooldridge)

= Embodied intelligent autonomous entity
Operating on an owner's behalf but without

any interference of that ownership entity
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What?

Software agent (by Michael Wooldridge)

= Embodied intelligent autonomous entity
Reactive

Proactive . T -
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Thermostat may be an agent too! ===l




Intelligent Virtual Agents

What?

Software agent (by Michael Wooldridge)

= Embodied intelligent autonomous entity
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Intelligent Virtual Agents

What?

Software a ge Nt (by Michael Wooldridge)

= Embodied intelligent autonomous entity
Reactive

Proactive
Social

Intelligent Virtual Agent ava)

= Specific software agent type
Wholly and movably embodied
within Complex virtual environment / world

Acts under bounded rationality



Intelligent Virtual Agents

What?

Software a ge Nt (by Michael Wooldridge)

= Embodied intelligent autonomous entity
Reactive

Proactive
Social

Intelligent Virtual Agent ava)

= Specific software agent type
Wholly and movably embodied
within Complex virtual environment (... ?)

Acts under bounded rationality



What i1s Complex V-Environment?

: . Uit
How it can be classified? A A




Env. Classification

Properties

Fully vs. Partially observable
Episodic vs. Sequential
Static vs. Dynamic

Single vs. Multi agent
Deterministic vs. Stochastic
Discrete vs. Continuous
Known vs. Unknown
Turn-based vs. Real-time
Noiseless vs. Noisy
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Properties
Fully
Sequential
Static
Multi agent

Deterministic
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Known vs. Unknown
Turn-based vs. Real-time
Noiseless vs. Noisy
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TicTacToe

What does it mean?

Fully
Sequential

Static

Multi agent
Deterministic
Discrete
Known
Turn-based
Noiseless

O

O



,Reasoning as search"

-- Alan Newell
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,Reasoning as search"

=> MIN-MAX algorithm + modifications
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UT2004

What can be said?

Fully vs. Partially observable
Episodic vs. Sequential
Static vs. Dynamic

Single vs. Multi agent
Deterministic vs. Stochastic
Discrete vs. Continuous
Known vs. Unknown
Turn-based vs. Real-time
Noiseless vs. Noisy




UT2004

The (almost) worst case imaginable!

Partially observable

Sequential

Dynamic

Multi agent

Stochastic (weakly)
Continuous
Unknown (weakly)
Real-time
Noiseless




UT2004

=> Hard to “search or plan”

Partially observable

Sequential

Dynamic

Multi agent

Stochastic (weakly)
Continuous
Unknown (weakly)
Real-time
Noiseless




UT2004

=> (Semi) Reactive Action-Selection

Partially observable

Sequential

Dynamic

Multi agent

Stochastic (weakly)
Continuous
Unknown (weakly)
Real-time
Noiseless




Pogamut 3

www.ut2004.com

ROUTELS:
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PogamutCup 2015

Detour...

Tournament between computer-controlled
bots inside complex 3D virtual environment
of Unreal Tournament 2004

Concrete setup
1vi, death-match, known maps
match: up-to 10 frags or 10 minutes

Find us at http://www.pogamutcup.com
Registration opened till 7 7 2015 (to decide)
Win the prize-money!



http://www.pogamutcup.com/




IVAs and Virtual Environments

How it works?

Environment state (E)

Perception (P)

Action (A)

Action execution

1. Observed state E is exported to the agent p: E -> P
2. Agent performs action-selection f: PxS -> AxS
3. Actions are simulated in the environment: s: A" X E-> E

One cycle for 2 agents: E;,; =S([ f1(p;1 (E), S1), T2 (P2 (B, S2) |, E;)
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IVAs and Virtual Environments

How it works?

Environment state (E)

Perception (P)

Action (A)

Action execution

1. Observed state E is exported to the agent p: E -> P
2. Agent performs action-selection f: PxS -> AxS
3. Actions are simulated in the environment: s: A" X E-> E

One cycle for 2 agents: E;,; =s( [ f1(p; (E), S1), T2 (P2 (B, S)) |, E;)



IVAs and Virtual Environments

How it is implemented?

@ SAY

{Message Hello Sheena!}

. @

{ Hello Sheena'
(. Pogamut3
Sheena al GameBots2004 | TCP/P || g®

Unreal SEE —+ W

- : '3
Tournament fid WorldView 5@6@)
2004 DM-Flux2.Sheena) ... Events

@2
ﬁffﬂ "?lf-a e

m E‘
Commands 23 {i see Sheena, let's

say hello to her!

Tam

Let’s TELNET-operate the bot!
UT2004/System/ucc.exe server DM-TrainingDay?game=GameBots2004.BotDeathMatch
telnet 127.0.0.1 3000

@ CAWindows\system32\cmd.exe =R & Telnet 127.0.0.1 = | = 22
[h?time linit=999999

@ Telnet 127.0.0.1 = | Bl & = | B R
158} {Dropped False} {Type HUeap|h
DM-TrainingDay. InventorySpot43}

INU {Id DM-TrainingDay.xWeaponBas
B> {Dropped False} {Type HWeapons
(DM-— Tra1n1nkDay InventorySpot46}

EX Telnet 127.0.0.1

{Amount 2> {Uisible True} {Dropp}M
INU {Id DM-TrainingDay.xWeaponBas
158> {Uisible True} {Dropped Fal]

i 24816->24811; refs: 278115
is_’BotDeathMatch’
[Fixing up DH-Train

gDay
Bringing Level DH-TrainingDay.nylevel up For play (25> appSeconds: 2.192860...
: Rutodetecting CPU for SSE
B Optimizations
:InitCame : bEnableStatLogging False
Failed to load ' hazel_skyhoxpack?’: Can’t Find File Fow package *hazel_skyboxpac

Failed to load !CIF-81_poganut_simpleroon_flags’: Can’t find file for package 'H
azel skyhoxpac
Failed to load ’LevelSummary CIP-B1_pogamut_simplercom_flags.LevelSummary’ = Can
[t Find file for package 'hazel_skyhoxpack2

_poganut_s impleroom_flags *

MasterServerlpl Dollplink is False. not connecting to Epic master server
ot cnabled. Set hEnahled to True in Advanced Optiens.

[Bot! elet 38088 ControlServerPort:36@81 ObservingServerPort:3682
STRRT MATCH

INU {Id DM-TrainingDay.xWeaponBas
LY {Dropped Falsel} {Type HWeapons
DM-TrainingDay.InventorySpot47}
INU {Id DM-TrainingDay.HealthChap|
t 25 {Dropped False} {Type RFPick
Trﬂ&ningDay.InuentorySpotSZ}

INU {Id DM-TrainingDay.HealthChaw
it 25 {Uisible True} {Dropped Fal
MAU {Id DM-TrainingDay.Inventorys

{Id DM-TrainingDay.Inventorys

DH-TrainingDay.Inventorys

DH-TrainingDay.Inventorys

DM-TrainingDay.Inventorys

DH—TPainkngDay. Inventorys

DM-TrainingDay.Inventorys
{Time 242.31>

4 1l 2




First Pogamut 3 Bot

Show time!

Let’s import first Pogamut 3 example bot!
Check the tutorial at home:

http://pogamut.cuni.cz/pogamut_files/latest/doc/
tutorials/oo-EmptyBot.html

See how easy is to code the bot! ©


http://pogamut.cuni.cz/pogamut_files/latest/doc/tutorials/00-EmptyBot.html
http://pogamut.cuni.cz/pogamut_files/latest/doc/tutorials/00-EmptyBot.html
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Workshop website

On Pogamut devel wiki...

Visit workshop website

http://pogamut.cuni.cz/pogamut-

devel/doku.php?id=lectures:pilsen pogamut 2014-15 summer semester
1) Go to http://pogamut.cuni.cz

2) Find a link to devel wiki (http://pogamut.cuni.cz/pogamut-devel)

3) In main menu Click Lectures

4) Find and click a link to this years Pilsen workshop website and ...

Get the First Empty Bot project template
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