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Two Evolutionary Gait Generation Methods for Quadruped Robots in Cartesian
Coordinates Space and Join Coordinates Space
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Abstract - Two evolutionary gait generation methods for Cartesian and Joint coordinates space are compared to develop
a fast locomotion for quadruped robots. GA(Genetic Algorithm) based approaches seek to optimize a pre-selected set of
parameters for the locus of paw and initial position in cartesian coordinates space. GP(Genetic Programming) based
technique generate few joint trajectories using symbolic regression in joint coordinates space as a form of polynomials.
Optimization for two proposed methods are executed using Webots simulation for the quadruped robot which is built by
Bioloid. Furthermore, simulation results for two proposed methods are analysed in terms of different coordinate spaces.
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Fig. 2 Trajectories for cartesian and joint coordinates
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Fig. 5 Locus of paw positions for quadruped robot
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Table 1 Stance Parameters and locus Parameters

Stance Parameters

hF : height of the chest
hB : height of the back
fsO : sideway distance of the front paws
ffO : forward distance of the front paws
bsO : sideway distance of the rear paws
bfO : forward distance of the rear paws

Paw Locus Parameters

fLocH : height radius of the front ellipse
fLocDH : perpendicular of the center of the front ellipse
bLocH : height radius of the rear ellipse
bLocDH : perpendicular of the center of the rear ellipse
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T3 GP
Number of generations: 100
Population sizes: 30 * 5 (Multi-pop)
Migration: Ring Migration

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 2 Results by variation of step numbers per cycle(GA)
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Table 3 Results by variation of step numbers per cycle(GP)
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