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School of Computer and Artificial Intelligence, Beijing Gongshang University, Beijing, 102488, China

Abstract

This study aims to explore the motion behavior control of semi mechanical insects, especially the roboticization of Madagascar
cockroaches as carrier insects. By designing an electronic backpack, we have successfully achieved manual intervention and control
of cockroach movement behavior. This electronic backpack uses electrical stimulation signals to simulate the natural electrical
signals inside insects, and controls cockroaches by adhering to their back and stimulating their whiskers. The study conducted an in-
depth analysis of the neuromuscular system of cockroaches, taking into account biomimetic mechanisms, behavioral control systems,
kinematics, and motion control issues. The experimental results show that semi mechanical cockroaches equipped with camera
modules and motion sensor modules have efficient and flexible control capabilities in complex environments, and are suitable for
tasks such as industrial pipeline inspection or post disaster rescue. Although there are some shortcomings, such as compatibility with
insects, backpack size, and data processing methods, this study provides a theoretical and experimental basis for the improvement of
semi mechanical insect backpacks in the future.
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