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Lecture 1 — Gentle introduction
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Virtual humans
Intelligent virtual agents (IVAs)
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Our scope —UT2004, UE2
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World 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




World of TicTacToe?

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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World of TicTacToe?

Fully

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




World of TicTacToe?

Fully

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




World of TicTacToe?

Fully

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




World of TicTacToe?

Fully

Sequential
Static

Multi agent

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




World of TicTacToe?

Fully

Sequential
Static

Multi agent

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




World of TicTacToe?

Fully
Sequential
Static
Multi agent
Deterministic
Discrete

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




World of TicTacToe?

Fully
Sequential

Static
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Deterministic
Discrete
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Turn-based vs. Real-time
Noiseless vs. Noisy




World of TicTacToe?

Fully
Sequential

Static

Multi agent
Deterministic
Discrete
Known
Turn-based
Noiseless vs. Noisy




World of TicTacToe!

Fully
Sequential

Static

Multi agent
Deterministic
Discrete
Known
Turn-based
Noiseless




We can search for solution!

0N

N,

b

£ S Iy A
| Y SN dI LN Ea |
Fal P T A0 F
S0 Ly o2 0 & 1 1

XX
o
O

N/

30 5 100 50 ...



World of TicTacToe!

World of Poker?

Fully

Sequential

Static

Multi agent
Deterministic
Discrete
Known
Turn-based
Noiseless




World of Poker!

Fully vs. Partially observable
Sequential

Static

Multi agent
Deterministic vs. Stochastic
Discrete
Known
Turn-based
Noiseless




World of UT2004?

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




World of UT2004

The (almost) worst case imaginable!

Partially observable

Sequential

Dynamic

Multi agent

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




Virtual worlds

Computer

Environment
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IVAs and Virtual worlds

Memory (S)

[T
=
iy

Environment state (E)

— - —

- - n s 'P_

Perception (P)

Action (A)

1. Part of environment state E is exported to the agent p(E) =P
2. Agent performs action-selection: f(P,S) -> AxS

3. Actions are carried out in the environment: a(A",E) -> E



IVAs and Virtual worlds

Environment state (E) Non-complete
S Information
' X B Perception (P)

Action (A)
B Actions mail fail!

Dynamic world
1. Part of environment state E is exported to the agent p(E) =P

2. Agent performs action-selection: f(P,S) -> AxS

3. Actions are carried out in the environment: a(A",E) -> E



Pogamut 3 platform

UT2004 and IVAs

@ @5;'-'-.&* @ Moy, J”“’rr,,.
&]{ [Message Hello Sheenal} 0.8y Ve @

b
Sheena Q
-I|—.J—. ._.'I _"|"|'\ ﬂ
- i GameBots2004 TCF/IP & \5@ &

i | see Sheena, let's
“say hello to her!

Gavialib

Unreal
.. SEE —+ . 0
Tournament fid WorldView 56@
2004 DM-Flux2.Sheenay) ... Events

UT2004 is providing action execution function a.

GameBots2004 mediates decisions to UT2004 and implements partial
observability function p.

Pogamut 3 provides observe function o.

You have to supply reason function r, decide function d and possibly extra
memory states S.



Decision Making Systems

Reactive DMS
Mushroompicker Cyril

Initial state: not_at_home AND picking_mushrooms

NoupwNp

IF
IF
IF
IF
IF

. IF

IF

in_front_of obstacle
full_basket AND picking
see_mushroom AND picking
noon AND picking

at_home

picking

not_picking

THEN change_rotation
THEN stop_picking
THEN put_it_to_basket
THEN stop_picking
THEN end

THEN random_walk
THEN go_home



Pogamut web

Main web
http://pogamut.cuni.cz/

JavaDoc (IMPORTANT!)
http://[pogamut.cuni.cz/pogamut_files/latest/ doc/javadoc/

Lecture web
http://pogamut.cuni.cz/pogamut-devel/doku.php?id=lectures

Tutorials
http://[pogamut.cuni.cz/pogamut_files/latest/ doc/tutorials/

Pogamut manual installation Win32
http://[pogamut.cuni.cz/main/tiki-download file.php?fileld=22

Pogamut on Linux (external)
http://cicolink.blogspot.com/2011/11/unreal-tournament-2004-
create-bot-with.html
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Installation of Pogamut

Step 1: Install Pogamut

Run Pogamut installer found in Download
section at

http://[pogamut.cuni.cz



Import bot project

Step 2: Create new bot project

MNew Project...

Run Debug Profile Team Tools Window Help

Ctrl+Shift+M

MNew File.”

Create new
Maven
project...

Open Project...
Open Recent Project
Open Team Project...
Close Project

Open File...

Open Recent File

Project Group

Project Properties

Import Project

3dVE

Save All

Page Setup...
Print...
Print to HTML...
Exit

: Services

Databases
Web Services

=B

=3} 4
+- {5 Hudson Builders
Team Servers

Ex Ea Issue Trackers

.

LT I

4l % |: Maven Repositories Star

Ctrl+5Shift+ 0

3

3

3

lo Praject Oped

5 ]
Ctrl+5
Ctrl+Shift+5

Ctrl+ Alt+Shift+ P



Import bot project

Step 2: Create new bot project

[LJ] NetBeans IDE 69.1

File Edit View Mavigate Source Refactor Run Debug Profile Team Tools Window Help

)=

- -

|E Projects

w
B
i
1|

4l # |: Maven Repositories StartPage

l::] New Project

Steps

Choose Project

1. Choose Project
2.

0
: SenricesJ
o5 Dat{
0@ wet
“Hy Hud
H-= Ted

+
+

Categories:

% Maven NetBeans Module

- Samples gf} Maven NetBeans Module Suite
";f} Maven NetBeans Application

il Maven Project with Existing POM

etbeans Modules

Description:
Maven2 project templates created with Maven's own Archetype Plugin,

J

+ Ij% Issu

Mext = Cancel | | Help

cent Project

01-responsive
00-empty-bot
Hunter-POSH

Hunter-Java

RACLE




Import bot project

Step 2: Create new bot project

O EmohawkScenario - MetBeans IDE6.9.1 o |2 | E
File Edit View MNavigate Source Refactor Run Debug Profile Team Tools Window Help

7 &5 <default config> - B ® DHE-®- !

: Projects < & | Files : Services

£ 01-emohawk-simple-bot -

+ 02-emohawk-two-botsreacting
+] 05-deathmatch-1v1 @
+] 14-custom-control-sever O s 2
= Emohawkscenario Steps Maven Archetype
—I|f7 Source Packages
- cz.cuni. amis.emohawk. quarrel 1. Choose Project Select a Maven archetype as a template for your project.
[55] i ami hawk |.Constants 2. Maven Archetype Maven Archetypes:
+--[] cz.cuni.amis.emohawk. quarrel. Constan 3. Name and Location :
+-|5| cz.cuni.amis.emohawk. quarrel.emohawkInterfa) fils Maven Quickstart Archetype (1.0) - Add...
|2 cz.cuni.amis.emohawk. quarrel.utils filla Swing Application Framework (ISR 296) Archetype (1.0)
+- [ cz.cuni.amis.emohawk. scenario.actions + D Local Archetype Catalog
+- || cz.cuni.amis.emohawk.scenario.agents +-[J) Default Archetype Catalo 3
+- [ cz.cuni.amis.emohawk. scenario. dedsionmaking = Archetypes from Local Repositor
=I5 cz.cuni.amis.emohawk.scenario. dedsionmaking i | |
&5 ArgumentApology.java {[le 01-responsive-bot-archetype (3.2.5-5NAPSHOT)
 Navigator il 02-navigation-bot-archetype (3.2.4-5NAPSHOT)
il 03-raycasting-bot-archetype (3.2.4-5NAPSHOT) i
Description:
00-empty-bot-archetype

GroupId: cz.cuni.amis. pogamut.udk.examples
Artifactld: 00-empty-bot-archetype
Version: 3.2, 5-5SNAPSHOT

< Back Cancel || Help

[ojTasks Q) searchResults [0 Output (3] Usages

Click Archetypes from Local Repository and select one of the Pogamut archetypes



Import bot project

Step 2: Setup new bot project

O EmohawkScenario - NetBeans IDE6.9.1

File Edit View Mavigate Source Refactor Run Debug Profile Team Tools Window Help

7 5 <default config= -

01i-emohawk-simple-bot
02-emohawk-two-bots-reacting
05-deathmatch-1v 1
14-custom-control-sever

EmohawkScenario

1 Source Packages

- cz.cuni.amis.emohawk. quarrel

-5 cz.cuni.amis.emohawk. quarrel. Constants
+-[5 cz.cuni.amis.emohawk. quarrel. emohawkInterfa
4[5 cz.cuni.amis.emohawk. quarrel, utils

-5 cz.cuni.amis.emohawk.scenario.actions
cz.cuni.amis.emohawk.scenario.agents

r
il

-5 cz.cuni.amis.emohawk. scenario. dedsionmaking
-5 cz.cuni.amis.emohawk. scenario, dedsionmaking
|| ArgumentApology.java

: Navigator

[QTasks Q SearchResults [5)Output (3| Usages

TELEH-G-

cts < % |: Files : Services

O Mew Project

Steps

Name and Location

1. Choose Project
2. Maven Archetype
3. Name and Location

< Project Mame: MyEmptyBotl1 >

Project Location: |C:\Usersiknight\Documents\MetBeansProjects Browse...
Project Folder: | C: knight\Docu
Artifact Id:
Group Id: COM. Mycompany
Version: 1.0-SNAPSHOT
Package: com. mycompany.myemptybot01 (Optional)
< Back Cancel | | Help

Fill up the name of your project and click Finish



Import bot project

Step 2: Open it!

O 01-responsive-bot - NetBeans ID E_

File Edit View Mavigate Source Refactor Run Debug Profile Team T

And Build it... it should have end ===

8 | Project a= | Maven Repositories
with “BUILD SUCCESS” R
-\ TestPackages ean and Build

+- | Other Sources

Run UnrealEngine2 server pRams s

- g Libraries Generate Javadoc

+- g TestLibraries
. ’ Run
ke Project Files

UE2/System/startUnrealServer.bat  "i=- =

5] settings.x Profile
Test Alt+F6
L}
And run it! ’
. Set Configuration »

Show Dependency Graph

Run UnrealEngine2 client and

Set as Main Project
Open Required Projects

observe bot presence in UT ;

+-& Databases Rename...

. -

+ 515; Web Services Move..

- [y, Hudson Builders z

+-= Team Servers OPY

4[5 Issue Trackers Delete Delete
Find... Ctrl+F
Share on Team Server...
Versioning 3
Local History »

Properties



Tutorial 1 — Empty bot

Now we have imported first Pogamut
example bot!
See the tutorial:

http://pogamut.cuni.cz/pogamut files/latest/doc/
tutorials/EmptyBotTutorial.html

Let’s fool around ©


http://pogamut.cuni.cz/pogamut_files/latest/doc/tutorials/EmptyBotTutorial.html
http://pogamut.cuni.cz/pogamut_files/latest/doc/tutorials/EmptyBotTutorial.html

Assignment 1

Done during the lecture

Extend EmptyBot to FollowBot:
Check whether you can see player
If so, run to it directly
What if you cannot see anybody?
Start turning around to scan your
surroundings



Tutorial 2 — Responsive bot

Second example bot!
See the tutorial:

http://pogamut.cuni.cz/pogamut files/latest/doc/
tutorials/ResponsiveBotTutorial.html

Let's fool around again!


http://pogamut.cuni.cz/pogamut_files/latest/doc/tutorials/ResponsiveBotTutorial.html
http://pogamut.cuni.cz/pogamut_files/latest/doc/tutorials/ResponsiveBotTutorial.html

Assignment 2

5 / 100 points

Extend EmptyBot to:
Remember last position of the player and
if the player is lost, run to that location
If player didn‘t show up, start turning
around to scan your surroundings



Send

your assignment to

Com
Senc

nletely zip-up your project(s) folder
It to:

Ja

kub Gemrot (Friday practice lessons)
jakub.gemrot@gmail.com

Michal Bida (Wednesday practice lessons)

Write

michal.bida@gmail.com
us how much time you have spent on setting

up the Pogamut platfrom and the assignment

respe

ctively!
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