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A Comparative Study between Genetic Programming and Central
Pattern Generator Based Gait Generation Methods for Quadruped
Robots
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Abstract

Two gait generation methods using GP(genetic programming) and CPG(Central Pattern Generator) are compared to
develop a fast locomotion for quadruped robot. GP based technique is an effective way to generate few joint
trajectories instead of the locus of paw positions and lots of stance parameters. The CPGs are neural circuits that
generate oscillatory output from a input coming from the brain. Optimization for two proposed methods are executed
and analysed using Webots simulation for the quadruped robot which is built by Bioloid. Furthermore, simulation
results for two proposed methods are experimented in real quadruped robot and performances and motion features of
GP and CPG based methods are investigated.

Key Words : Automatic Gait Generation, Quadruped Robot, Joint Space Trajectory, Genetic Programming, Central
Pattern Generator, Webots Simulation
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Joint Space Trajectory
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Figure 1. Trajectory of joints via GP tree
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Figure 2. Multi-tree GP
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Number of generations: 100
Population sizes: 30 * 5 (Multi-pop)
Migration : Ring Migration

Initial population: half_and_half
Initial depth: 1-6

Max depth: 15

Selection: Tournament (size=7)
Crossover: 0.6

Mutation: 0.1

Reproduction: 0.3

Function Set : { sin, cos, +, -, *, / }
Terminal Set : { X, erc }
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Table 1. Results by variation of step numbers per
cycle(GP)

Step BEEE Huse
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50 Steps 1333 18.53
60 Steps 11.28 18.01
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Table 2. Results by various CPG models
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Figure 5. Joint Trajectories of best GP experiment
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Figure 8. Simulation movement comparison between GP
and CPG(average)
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Figure 9. Real movement comparison between GP and
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