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Generation of Motion Pattern of a Serial Link-Type Locomotion Robot

using Evolutionary Computation
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Creatures emerged their geometry, compliance, neural network and locomotion pattern simultaneously interacting with their environment taking
long time by evolution. If the entire system of creatures including above elements is modeled for locomotion robots, geometry, compliance, neural
network and locomotion pattern of the robots can be emerged simultaneously same as creatures. In this study, a simple model of a locomotion robot is
proposed. Geometry of the robot is simplified into three serial links in order to include all the above elements. Environment is modeled as uneven
ground. Neural network is modeled as RNN (recurrent neural network). Compliance of the robot is modeled so as to be controlled by output signal of
the RNN. Angles of joints are also controlled by output signals of the RNN. The RNN pattern is obtained by GA (genetic algorithm). As a result, the
robot obtained its compliance, RNN pattern and locomotion pattern simultaneously interacting with environment by evolutionary computation.

Key Words :  Locomotion robot, Emergence, Compliance, Recurrent Neural Network, Genetic Algorithm
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Fig. 1 Model of a robot
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Fig. 2 Locomotion pattern of the robot

25 F
20 F
15
1.0
0.5

Fitness

0 0100 200 300 400 300
Generation

Fig. 3 Change of fitness
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Fig. 4 History of RNN output and robot movement
(a) Output for angle of joint 1  (b) Output for compliance of joint 2
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