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Abstract. Improving our previous skillswas our main concern. Advancement in blocking using Genetic Algorithmis
one of thesei mprovementswhichis explaned bell ow. Furthermore, sel ectingbest actionaccordingtothe current state
is one of the other important issues which we used reinforcement learning for this. A customized |og-player tool
devel oped by our teamto help visudized debugging for different situationsisa so explained.

1. Introduction

2D soccer simulationis one of the Robocup |eagues which intends to eliminate areas concerning constructionof a
robot and its difficultiesand instead to focus on cooperati on between agents and other high-level issues. This paper is
based on 2D soccer simulation server which is a physica simulation system. This server is a multi-agent system and
has adynamic environment [1]. Using simple and static methodsisinefficientinadynamic environment. Therefore,
itisagood ideato use dynamic agorithmsand methodsin such an environment. In the following, these dgorithms
and methods are explained.

Nexus teamwas officidly startedin 2002, participatingindifferent nationa and worldwide Robocup events. Currert
team members have aso participatedin nationd and international competitions as Robotoos, 051, Tempux, and dso
Nexusteams. Our team is based on Agent-2D base code. Nexus achieved the first place in IranOpen2015 and third
placein RoboCup IranOpen 2014 and 2013 internationa competitions.

2. Reinforcement L earning (RL) for decision makingin penalty
area

Due to the high potentia of scoreagod, decisionmaking in pendty areaismuch moreimportant comparedto other
areas. We provided an appropriae platformfor test and improve the qudity of decisionmakinginthis area

2.1. Definingtheproblem

For actionformulation, we know that we should choose anactionfrom passto eachteammeate, dribble or shoot. Earlier,
we had some processto generate different type of passes, dribbles and shoots. In here, we use these process to
determinethe best pass to each teammeate, best possible dribble and a so best shoot; therefore, with RL we want to
learnthe best actionto do in each state.

At first, we summarize the whole WorldModel informationwith state declaration by some factors which shown in
below
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Figure 1- Summarize World M odel with states declaration

2.2. Solvingthe problem using Reinforcement Lear ning

The task of reinforcement learningisto use rewards to learn a successful agent function[2]. We set reward for score
agod, transit the ball to abetter place and put punishment for losingthe ba . With Q-Learning agorithm, our agents
cdculate the function of Q(s,a) which shows the quality of doing action ‘a’ in state ‘s’ during offline learning. After
that, we usethe result of learningin penaty areain our games online.

3. Genetic Algorithmfor blocking
3.1. Definingthe Problem

Player blockingis performedto prevent the opponent player that carryingthebal from getting closeandthreating our
god. This actionis done by finding a positionfor our player to block the opponent player and prevent him to move
forward.

We defined somefactorsthat change blocking procedure. For example, if our player can intercept thebadl in atime
lessthan X, he goesto intercept the bdl. All of the factorswould affect the performance of blocking procedure.

3.2. Solvingthe problem using geneticalgorithm

Genetic dgorithm (GA) isa useful agorithmfor optimizing problems, and our objectiveisto find sixteenoptimized
coefficients. Therefore, it soundsagood choiceto use GA inthis case. [5]

We test 10 different situationswith running 10 different type of players. The opponent player attack and try to score
agod and our player should block him. The opponent player may be different for eachtest and may picked up from
HELIOS or WrightEagle or YuShan.

Wedefined somescoresfor our test that determinethe Tota Scoreforthetest. For example, scoringagoa by opponert
player has 1000 points. Duration of blocking has a score equa to number of cycles. Also Dribbling our player has
somescoresandetc. All of these scoresaffect the Totd Score. The lower this Tota Scoreis, the better. So, it'striedto
obtain the coefficientsinaway we have the least Totd Score using GA.



First, we start with a hundred randomly generated genes. To produce the next generation, fifty best genes are chosen
fromthe previous generation. Then, fifty genesare produced by mating pairs of thefifty best. Thirty of them go into
the next generation directly, but we make mutation in twenty remaining and form the next twenty genes for next
generation.

Figure 2 illustrates the production of the next generation.
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Figure 2- The production of next generation

4. Customized log player tool
4.1. Definingthe problem

Different skillsin 2D Soccer Simulation depend on variety of factorsand thereusualy is a score-based engine for
both making decisionsand performingtheactions. Multiplicity of the factors and having many optionsmakesprogram
debugging very hard. Normdly it's usud to print the data into text filesfor watching the efficiency of differert
parameters and generaly for debugging purposes. Finding the problems and improvement based on thesetext filesis
sometimesvery hard. Besides, having an imagination of sometext data like positionsand anglesismuch moredifficult
than seeingitinred server-like environment.

4.2. Tool development

We have developed atool that alows us to visudize informationand data. 1t's done by making some changesinthe
source of "rcsslogplayer”[7] and customizingit.

Agents save considered dataof every cycleina"XML" file. At thetime of playing the game logs, the program mixes

datafilescreated by different agentsfor different cycles. Astheresult, the desiredinformation would be shown in the
logplayer at suitable cycles.

4.3. Usageexample



This customizedlogplayer helpsusinimprovement of many skills. Asan exampl e, the usage of thistool inimproving
the passing skill isexplained. One goodway for passingis generating different passes, eva uating them and choosing
the best one (Our passing dgorithm will be described in next pat by detals).
For the evaluation part, the agent draws a small circle for every created pass in the appropriate point of field and
ataches other desired deta to the point. So, different passing options can easily be seena ongside each other and be
compared by details. Thistool isreleased on 15 February 2014]8].
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Figure 2. Customized log player tool

5. CCSTool Added To rcssserver 2D

One of the most important things in agent simulating like Soccer Robotsisto find out our actions effectin physica
environmentswhich 2d soccer server makesit. Nowadays this can be done by using rcsslogplayer tool. Thisgetsthe
offlinelogfilesand shows cycle by cycle game. Thus, teams should logtheir actionsto afileand find out what is
the actions probleminrcsslogplayer, which needs another tool to instal near the server. We developed atool for
solving these problems, Cycle by Cycle Smulator (CCS), thissimulator alows usersto observetheir actioneffects
onlinein both standard and frameview of rcssmonitor. So, the cycle by cycle simuleaor tool isaddedto server and
monitors dueto the foll owing advantages [6]:

1. Seeingour actions effect on physica environment simulated by soccer server cycleby cycle;

2. Finding suitable fitnessfunctionfor optimization a gorithms;

3. Making precise debugging actionsonline;

4. Seeingour ranking functionseffect;

5. Viewing our online agent logs cycle by cycle;

6. Stopping the game for someinstant to do someissues;

7. Changing the mode of game by online coachinside the game to get better resultsfor their neura network and
optimal dgorithms;

8. Making better low-level executable actions.
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