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Design of swarm guidance for aerial spherical robots with social
intelligence inspired by grasshopper' optimal motion and fuzzy logic

Iman Shafieenejad®

1- Assistant Professor, Aerospace Research Institute, Ministry of Science Research & Technology, Iran.

Abstract

In this paper, an intelligent and autonomous guidance system for aerial spherical robots is presented,
based on an analogy to the swarm motion of grasshoppers and the application of fuzzy logic. The
system is inspired by the optimal social behavior of grasshoppers, leading to the development of an
algorithm for optimizing the swarm path planning of the robots. This algorithm not only ensures
precise coordination of robots in swarm motion but also leverages fuzzy logic to enhance the system's
reliability and flexibility in dealing with environmental conditions and communication noise. The
integration of fuzzy logic enables adaptive and intelligent decision-making, allowing the system to
perform effectively in complex environments. Furthermore, drawing inspiration from the intelligent
behavior of grasshoppers not only facilitates real-time guidance but also enables the robots to discover
optimized path dynamically and adaptively. The social behavior of grasshoppers, which forms the
foundation for optimization methods, demonstrates an effective design for swarm path planning of
robots, particularly in rescue operations and complex missions. Ultimately, this system is proposed as a
comprehensive and efficient solution to improve coordination and swarm movement of aerial robots
precisely in compare with the last conventional methods.

Keywords: social intelligence, grasshoppers, fuzzy logic, autonomous guidance, path optimization, spherical aerial robots.
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