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Learning play finder

Conception and Implementation of a learning play
finder for the robot soccer team Tigers Mannheim
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new WorldFrame

analyze the WorldFrame
(i.e. add ball posession)

Metis

Play Finder
choose plays

Athena

Lachesis
assign roles

Ares

path planning, ...

send command

to bots
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(%E Tasks of the play finder '- N
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* Main task: Choose plays
* Input:
— Current field
— Current plays
— Referee commands
* Qutput:
— Plays which should be used
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* Basic play finder:
— Reacts only on referee commands
— If there is no referee command, get the ball
— If there is no referee command and we have the ball, shoot

* Point system:

— Every play has the method getPlayableScore
— Choose the plays with the highest score
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’%}) Several play finders .- iy
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* Tigers Mannheim = group of students — high fluctuation

* Many new ideas — every component and every part of a
component should be exchangeable

* Interface for a play finder

* Reuse and optimize existing Concepts
— Playable score
— Criteria

| 14.11.2012 Team 6 — Nicolai Ommer, Daniel Andres, Fritz Reichwald, Dirk Klostermann 8/22 |



Refactored structure of .ﬁ DHBW

Duale Hochschule

Baden-Wiirttemberg

the play finder

/77

PlayFinderAdapter APlayFinder
+playFinder: APlayFinder -matchBehaviour
initialized with a certain type (creative, conservative,...]

-playFactory: PlayFactory

+choosePlays(frame:AIFrame, e ol
creates plays

preAlFrame:AIFrame,

plays:List<APlay=): void e +refereeCmdPlayFinder: IRefereeCmdPlayFinder
-reactOnRefereeCmd( frame:AlFrame, +onBotAdded()
preFrame:AIFrame, +onBotRemoved( frame:AIFrame, preFrame:AIFrame
plays:List<APlay=, plays:List<APlay=): void
refereeCmd: ERefereeCommand] +onChangedToMatchMode ()
-reactOn5ituation(frame:AIFrame, +onEverythingNormal()
preFrame:AIFrame, +onFinishedPlays()
plays:List<APlay=): void +onFirstFrame()
+onNoBall()
+onNoRefereeCmd( )

. . +onRefereeFreeKickEnemies ()
LearningPlayFinder ——I:} +onRefereeFreeKickTigers()
+onRetereeHalt()
+onRefereeIndirectFreeKickEnemies ()
+onRefereeIndirectFreeKickTigers()
. - +onRefereeKickoffEnemies ()
BasicPlayFinder —[:;. +onRefereeKickoffTigers()
+onRefereePenaltyEnemies ()
+onRefereePenaltyTigers()
+onRefereesStop()
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* Performance measure
— State of plays: success or fall
— Goals
— Referee interception
* Environment
— Field and areas
— Ball
— Bots: own and enemies
— Observable
— non deterministic
— multi agent based
— discrete
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* Actuators
— Bots
* 4 wheels
* Kicker
* Chipkicker
* Dribbling machine
* Sensors
— Vision
— WorldPredictor
— Bot

— Referee messages
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Field Knowledge base
53“3
3
8 - Pattern
- input
PlayFinder pil P Play
O f ‘\
8 o '
S & — Success/Failed
E —
Play
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1. 2. 3. 4, 5.
preprocessor  compare with 99% compare with select play,
- playable score  Successful- match Failed- start again
Situations Situations with 1 until
=> preselection of of all plays of this play all bots have . ,
P play play piay a role Play finding logic
\
Indirect shot Direct shot Hidden shot
Successful Successful Successful

Failed

Failed

Knowledge Base

Legende:

current field

saved field
- bot positions
- bot orientation
- ball position

A o 4

compare two
fields
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‘%}) Compare Fields Idea -- i
o

Whiteboard

| 14.11.2012 Team 6 — Nicolai Ommer, Daniel Andres, Fritz Reichwald, Dirk Klostermann 17122 |



gk DHBW

Duale Hochschule
Baden-Wirttemberg

Mannheim

1) Introduction

2) Refactoring to allow several play finders
3) Analyses

4) New play finder

5) Summary

6) Live demo

| 14.11.2012 Team 6 — Nicolai Ommer, Daniel Andres, Fritz Reichwald, Dirk Klostermann 18 /22 |



gk DHBW

Conclusion

Baden-Wirttemberg
Mannheim

* Learning Play Finder
— Knowledge base can grow
— Decisions regarding the knowledge base are done
— Integrated into Sumatra
— 2 different field comparison algorithms implemented

* Sumatra
— Refactoring of feedback of the plays
— Reintegration of play finder into Sumatra
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* Replace success/failed by points, e.g.:
— 10 pt for goal
— 3 pt for getting a free kick
— 1 pt for throw-in
— -1 pt for throw-in of the enemy
* Comparison with a series of world frame

— Increasing comparison result better characteristic than current
field
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* Save knowledge base in a database
* Better comparison algorithm

* Acceptable match (at the moment: 0.8) changeable and
learnable

* Different knowledge bases
— General
— Game
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