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Fig. 1 The prototype of snake robot
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Fig. 2 A gait control method based on chain

CPG network
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Fig. 3 CPG joint control signal in serpentine

locomotion
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Fig.4 Screenshots of serpentine gait motion for

the model prototype
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Fig. 5 CPG joint control signal in turning motion
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Fig. 7 CPG joint control signal in different phase

relations
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Fig. 8 Screenshots of locomotion through the slit

by changing the number of S-curve of snake

robot
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Fig. 9 Experimental screenshots of serpentine

locomotion
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Research on realization and environmental adaptability
of serpentine locomotion for a snake robot

GAO Qin', WANG Zhe-long™', HU Wei-jian’, ZHAO Lan-ying’

( 1. School of Control Science and Engineering, Dalian University of Technology, Dalian 116024, China;

2. National Earthquake Response Support Service, Beijing 100049, China )

Abstract: With a limbless body consisting of a large number of vertebrations, biological snakes form
a specially rhythmic movement called serpentine locomotion, which makes themselves survive widely
in rugged terrains, such as grasslands, deserts and lakes. It has been proved that the rhythmic
movement pattern is controlled by a central pattern generator (CPG). Hopf oscillators featured by
stable limit cycle are used to construct a CPG-based control network for achieving serpentine gait for a
snake robot. By a simulator of a snake robot, preliminary parameters of the CPG network for its
serpentine locomotion are obtained,and the snake robot achieves moving forward using these outputs.
New output of the proposed CPG network is generated by on-line modifying parameters of the Hopf
oscillators owing to its good adaptability to abrupt change of control parameters. The methods of a
snake robot adapting to an unstructured environment by turning motion or changing its number of
S-curve are discussed. Experiments on a snake robot prototype demonstrate the effectiveness of

CPG-based control method in serpentine locomotion.

Key words: snake robot; Hopf oscillator; serpentine locomotion; turning motion; phase



