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Design of modular soft robots imitating inchworm peristalsis

Wang Xu, Fei Yanqiong, Xu Hongwei, Zhu Yuhang
(Research Institute of Robotics, Shanghai Jiaotong University, Shanghai 200240)
Abstract

In imitation of inchworms’ special {) movement, a kind of modular soft robot capable of moving like inchworm
peristalsis was designed. The robot is composed of four reconfigurable and soft spherical modules, and a pair of fric-
tion gastropods, and it can peristaltically moves on a rough surface by the spherical modules’ successive inflation
and deflation, as well as the alternative kelleg and leave of the friction gastropods. The robot’ s inchworm peristalsis
mode was analyzed, the relation between the expansible radius and the pressure in a single spherical module was
inferred, and the dynamic moving process was modeled with the deflating and inflating modes of each module and
the kelleg and leave of the friction gastropods. The modular soft robot can move forward like inchworm motion. This
was verified by experiment and theoretical analysis.

Key words: soft robot, flexible modules, inchworm peristalsis
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