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Generation of Snake Robot Locomotion Patterns Using Genetic Algorithm
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This paper presents a novel method of designing an efficient locomotion pattern generating algorithm for snake robots by a
genetic algorithm (GA). In search and rescue operations in disaster areas, a snake robot requires multiple locomotion
patterns. To overcome the complexity of snake robot control, we used a central pattern generator (CPG)-based control
method which mimics the motion of a biological snake. GA was used to optimize CPG parameters to maximize locomotion
performance. The locomotion performance according to the CPG parameters change was analyzed using the snake robot
simulator. The proposed locomotion pattern generation algorithm evolved quickly for the target performance and obtained
CPG parameters for the desired locomotion.
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Fig. 1 Snake robot with developed algorithm applied

Table 1 Model parameters of single module

Parameters Magnitude
Mass [g] 198.13
224,930.66  510.70 -801.57
Inertia [g/mm?] 510.70  224,096.58  5,498.14
-801.51 5,498.14  71,323.45
Center of mass [mm] (-0.24 322 22.56)
Volume [mm?] 73,381.13
Kinetic friction coeff. 0.5
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Fig. 2 Structure of snake robot joints and modules
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Table 2 Genetic algorithm parameters

Parameters Magnitude
Population 50
Max. generation 31
Crossover chance 0.3
Mutation chance 0.05-0.01
Simulator run time [sec] 10

140

120

Fitness value

0 5 10 15 20 25 30 35 40
Generation

Fig. 7 Results of learning curve showing fitness value versus
number of generations
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Fig. 8 Results of the CPG parameters learning behavior; at the best
fitness value in each generation

Table 3 Optimal CPG parameters

Parameters Symbols Value
Amplitude [hor.] Ay, 572
Spatial freq. [hor.] Q, 29.7

Phase shift o 329
Amplitude [ver.] N 13.2
Spatial freq. [ver.] Q, 23.6
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Fig. 9 Trajectory of the snake robot locomotion in simulator
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