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Abstract : Modular Snake-like robots are robust for failure and have flexible locomotion for environments, but are difficult to
control. Various phase and evolutionary approaches for modular robots have been studied for many years, but there are few
comparisons among these methods. In this paper, Phase, GAps, GA and GP approaches are implemented and compared for flat,
stairs, and slope environments. In addition, modular Snake-like robot are simulated in Webots environments.
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Fig. 1. Shape of Roombot. (a) full view, (b)bird eye's
view, (c) front view, (d) side view.
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Fig. 2. Construction of Chromosome.
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Fig. 3. Design of Locomotion with GP tree.
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Fig. 5. A phase locomotion of snakebot.
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Table 1. Fitness values of experiments for 20 population size.

Phase GAps GP GA
Avg 1.3 1.88 254 2.76
XFAA} 0.0 0.50 0.41 0.84
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Table 3. Speed values of experiments for 20 population size.

Phase GAps GP GA
Avg 2031 29.41 39.64 43.18
RxFHA} 0.0 7.89 6.45 13.16
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Table?2. Fitness values of experiments for 30 population size.

Phase GAps GP GA
Avg 1.3 2.17 2.72 3.06
xR} 0.0 0.38 0.49 0.84
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Table4. Speed values of experiments for 30 population size.

Phase GAps GP GA
Avg 20.31 34.01 42.59 47.75
xR} 0.0 6.04 7.69 13.16
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Fig. 6. Locomotion of best individual. (GAps, popsize=20)
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Fig. 8. Locomotion of best individual. (GAps, popsize=30)
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Fig. 9. Joints trajectory graph (GAps, popsize=30)
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Table 7. Fitness values of experiments for Slope environment..

Phase GAps GP GA
Avg 1.87 2.83 2.14 2.66
EFHA} 0.0 0.37 0.07 0.25
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Table8. Speed values of experiments for Slope environment..

Phase GAps GP GA
Avg 21.4 44.25 33.41 41.61
RETHA 0.0 5.70 1.15 3.89
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Table 5. Fitness values of experiments for Stairs environment..

Phase GAps GP GA
Avg 0.8 2.36 1.44 2.14
XFER} 0.0 0.65 0.06 0.69
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Table5. Speed values of experiments for Stairs environment..

Phase GAps GP GA
Avg 12.5 24.95 22.52 23.59
Ritabds 0.0 12.48 1.01 11.76
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Fig. 20. Locomotion of best individual. (GAps, Slope

environment)
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Fig. 31. Joints trajectory graph. (GA, Stairs environment)
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