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Design and Innovation of High-performance Semi-mechanical
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Abstract

The current design of insect motion control backpacks faces two major challenges: one is the difficulty in closely fitting the
backpack to the insect’s body surface, and the other is the potential interference of the backpack’s weight with the insect’s activities.
The development of a system that can closely adhere to the insect’s surface and wirelessly control insect movement has become
particularly urgent. This study has developed a new type of wireless motion control system using Flexible Printed Circuit Board
(FPCB) technology. The system is compact, lightweight, and its flexible design does not affect the insect’s mobility, offering high
precision in motion control. However, there are still certain limitations in aspects such as energy supply. Future efforts will be
dedicated to the development of self-sustaining insect motion control systems, opening up new directions for the development of
cyborg insect robot technology. This will not only enhance its flexibility and autonomy but also promote its wide application in search
and rescue, environmental monitoring, and agriculture, bringing more benefits to human society.
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