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Abstract: 
Over the last few decades, the use of autonomous robotic vehicles for terrain coverage missions has been the subject of extensive research [1-4], with a focus on developing methods that enhance operational efficiency while minimizing resource consumption. Despite significant progress, two critical issues remain: the high computational latency of existing algorithms and insufficient coverage of the operational workspace. To address these challenges, Artificial Intelligence, and specifically neural networks has been widely adopted [5-7]. However, the vast volume of data generated by onboard sensors often hinders real-time mission execution.
This paper proposes a novel approach to reduce data dependency by employing Physics-Informed Neural Networks (PINNs). By integrating physical laws into the training process, the proposed architecture facilitates the learning of realistic solutions even under conditions of limited data availability [8, 9]. The developed PINN model reconstructs the robot’s workspace from an input image and performs real-time distance estimation to the nearest obstacles, enabling an automated collision avoidance mechanism. Furthermore, the vehicle follows a navigation strategy based on the use of Logistic map, supporting both 4-way and 8-way directional movement. The simulations demonstrate that the proposed method ensures collision-free navigation, while the 8-directional chaotic motion significantly optimizes the coverage of the workspace.
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