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• Go to position 
• Go to ball 
• Targeting 
• Shooting ball 
• … 

 

VII.  BEHAVIORS ENGINE 
This module receives information from Artificial 

Intelligent unit. Total functions about Robot Behavior such 
as stability motors actions, robot path planning, turn camera, 
walking, shooting, dribbling; motion and etc are controlled 
in this section. 

 
Fig. 7. Artificial Intelligence Algorithm 

 

VIII. TRAJECTORY 
Since the motion trajectory of each robot is divided into 

several median points that the robot should reach them one 
by one in a sequence the output obtained after the execution 
of AI will be a set of position and velocity vectors. So the 
task of the trajectory will be to guide the robots through the 
opponents to reach the destination. The routine used for this 
purpose is the potential field method (also an alternative 
new method is in progress which models the robot motion 
through opponents same as the flowing of a bulk of water 
through obstacles)[9][12]. In this method different electrical 
charges are assigned to opponents, goal and the ball. Then 
by calculating the potential field of this system of charges a 
path will be suggested for the robot. At a higher level, 
predictions can be used to anticipate the position of the 
opponents and make better decisions in order to reach the 
desired vector. In our path planning algorithm, an artificial 
potential field is set up in the space; that is, each point in the 
space is assigned a scalar value. The value at the goal point 
is set to be 0 and the value of the potential at all other points 
is positive. The potential at each point has two contributions: 
a goal force that causes the potential to increase with path 
distance from the goal, and an obstacle force that increases 
in inverse proportion to the distance to the nearest obstacle 
boundary. In other words, the potential is lowest at the goal, 
large at points far from the goal, and large at points next to 
obstacles.  

)()()( qUqUqU ObstacleGoal +=  
If the potential is suitably defined, then if a robot starts at 

any point in the space and always moves in the direction of 
the steepest negative potential slope, then the robot will 
move towards the goal while avoiding obstacles. The 
numerical potential field path planner is guaranteed to 

produce a path even if the start or goal is placed in an 
obstacle. 

 
Fig. 8. Goal force (Attractive potential to the goal) 

 

 
Fig. 9. Obstacle force (Repulsive potential) and Goal Force+ Obstacle 

force 
 
If there is no possible way to get from the start to the goal 

without passing through an obstacle then the path planner 
will generate a path through the obstacle, although if there 
is any alternative then the path will do that instead. For this 
reason it is important to make sure that there is some 
possible path, although there are ways around this 
restriction such as returning an error if the potential at the 
start point is too high. The path is found by moving to the 
neigh boring square with the lowest potential, starting at any 
point in the space and stopping when the goal is reached. 

 

 
Fig. 10 Potential at every point; it is highest in the obstacles and lowest at 
the goal. Elsewhere it is generally higher farther from the goal and near 
obstacles. 
 

IX. CONCLUSION AND FUTURE WORK 
In this paper, we present the details of design and 

implemented method of our 3D soccer simulation team. In 
our robot, Omni directional walking, image understanding 
and a novel motion controller based on artificial neural 
network and PD controller have been combined to create a 
comprehensive Humanoid robot. Our robots can get up 
from a fall, walk forward and backward, turn right and left, 
and kick the ball. Our agents can obtain the environmental 
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information to decide the action behavior. We try to making 
the robot more stable and reliable as the result of our 
researches. Future plans are to develop and implement 
autonomous team actions towards participation in the six-
by-six games similar to other leagues in RoboCup. Further 
information’s and video about our works are presented on 
our website http://www.IranAdro.com. 
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