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Abstract. For the first time Aria soccer simulation team participated in the 
RoboCup 2003 competition and it won 7th place among 46 teams. This paper 
describes key innovation that we have done for RoboCup 2004 in Lisbon. Our 
key innovation is using option evaluation architecture for decision making .We 
use this architecture in our agent visual decision making. 

1 Introduction 

One of the most important parts of the agent program design is to choose the decision 
making architecture. Decision making is the process which the agent selects the best 
action according to its knowledge base. We used option evaluation architecture for 
our visual decision making. Visual decision making determines the point where the 
agent should look at within the next cycle. We are going to describe our visual 
decision making architecture in this paper. 

2 Visual Decision Making Architecture 

Our decision making architecture has two layers. Bottom layer generates the possible 
options and the upper one selects the best option. 
 If this architecture is used in visual decision making, the bottom layer calculates the 
view range where the agent can look at in the next cycle and then generates all 
possible options with discrete angles in the view range. Each option determines a 
direction that the agent can look at within the next cycle. 

At the upper layer, the agent selects the best option by using several rules and an 
evaluation function.  

Before describing our approach in details we define some terms. 
One of the most important parts of the agent program design is to choose the 

decision making architecture. Decision making is the process which the agent selects 
the best action according to its knowledge base. We used option evaluation 



 

architecture for our visual decision making. Visual decision making determines the 
point where the agent should look at within the next cycle. We are going to describe 
our visual decision making architecture in this paper. 

It was mentioned upper layer has several rules that the agent uses to select the best 
option. Each rule can be triggered or not. A triggered rule means that its condition has 
been satisfied and the agent should not ignore this rule to choose the best option. Each 
triggered rule consists of:  

1. Target point that the agent should look at within next cycle. 
2. The rank which each satisfied rule gives to the agent. 
3. Main range which is the range that target point of the rule should locate 

in while the agent is looking at a direction. 
 

 
Fig. 1. View range of the agent in the next cycle is the area that is determined by the light 
green, so the main range of the rule is the area between the red lines. 

An option satisfies a rule if and only if after its execution, the agent can see the 
target point of the rule by considering its main range. 

After generating all the options, the agent determines the triggered rules and then 
considers which rules are satisfied by each option. If there are not any options which 
satisfy all the rules then the agent selects the option with maximum rank of rules. 
But when there are some options that satisfy all the rules, the agent will use an 
evaluation function to select the best one among the remaining options. 

Evaluation function which we have developed uses some values that the agent has 
in his knowledge base. These values show the visibility of each direction around the 
agent. The evaluation function selects the option with minimum visibility in its 
direction. 
 



 

Fig. 2. Visual directions around an agent. Each line determines a direction in the agent vision. 
The number on each line is number of cycles that the agent has not seen that direction. 

 

3 Conclusion and future work 

This paper described visual decision making architecture of the Aria soccer 
simulation team. Our architecture has two layers: the bottom layer generates the 
possible options and the upper one selects the best option. 
We believe this architecture is flexible enough to be applied in the decision making of 
the agent when possesses the ball .Currently we are working on this issue. 
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