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ABSTRACT. The aim of the present study is to investigate the locomotion control of a
robotic fish. To achieve this goal, we design a control architecture based on a novel central
pattern generator (CPG) and implement it as a system of coupled linear oscillators. This
design differs significantly from the usual CPG models in which nonlinear oscillators are
commonly used. While our CPG keeps all the basic features of its biological counter-
parts and is capable of producing coordinated patterns of rhythmic activity, thanks to the
linearity of the oscillators used, the computational costs of the CPG are greatly reduced
and all the structural parameters can be selected easily. In addition to the proposed CPG
model, the complete control architecture in our study also contains a transition layer,
which is used to transform higher level control commands into accessible inputs to the
CPG. Moreover, particle swarm optimization (PSO) is implemented to reduce the control
parameters. As a result, as few as two control parameters, including the frequency for
speed control and the offset of the motors for direction control, are sufficient for the whole
locomotion control implementation. Additionally, a transition layer makes the locomo-
tion control implementation simple and straightforward. Results from both simulation
and experiment demonstrate the efficiency of the proposed CPG-based locomotion control
approach.
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1. Introduction. Organisms have probably existed in the world for hundreds of millions
of years. Their perfect physical structures and excellent locomotion properties emerging
from the continuous long-period evolution fascinate all researchers who hope to design
better mobile robots. Recent developments in bionics, materials, computation, electronics
and fabrication technologies offer researchers an unprecedented opportunity to design
novel mobile robots based on inspiration from animals.
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