Joooobooobooobooobooo

Acquisition of a goal keeping behavior of a soccer robot by reinforcement learning
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Abstract: The authors apply Q-learning, one of major method of reinforcement learning,
for a mobile robot to acquire a goal keeping behavior in the context of RoboCup. We equip
an omnidirectional vision which consists of a hyperbolic mirror and a camera on the robot
so that the robot can see its own goal and the ball in any direction. We also implement an
attention control on the omnidirectional vision by controlling the focal length of the camera
to track a moving ball. The robot with the omnidirectional vision and the attention control
can learn a goal keeping behavior in short steps, the result is shown by simulation.
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Fig.1 The robot
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Fig.2 Actions of the robot
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Fig.3 A sample of an omnidirectiona vision
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Fig.4 A goal keeping behavior
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Fig.5 The projection of the hyperbolic mirror
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Fig.6 Attention control on the omnidirectional vision
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Fig.7 The relation between distances and the focal
length
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Table 1 Substates
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Fig.8 Substates
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Fig.9 Initial position
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Fig.10 Result
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Fig.11 A sequence of behavior
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