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Abstract

Autonomous navigation of unmanned ground rovers on different surfaces faces challenges due to surface
conditions. This paper proposes a novel approach for optimising the autonomous navigation of unmanned
ground vehicles (UGVs) in challenging terrains through surface analysis and artificial intelligence (AI). The
proposed method relies on surface analysis techniques to obtain high-resolution maps of the terrain, which
are then processed using an optimised deep learning algorithm to determine the optimal path for the UGV.
The approach also incorporates information obtained from vertical Light Detection and Ranging (LiDAR)
to provide additional information about the environment, such as obstacles and elevation changes. The
proposed method has been tested on various terrains, including those resembling the Martian environment.
The results demonstrate its effectiveness in navigating UGVs through challenging terrain with minimal
jerks and oscillations. Given the challenging nature of the Martian terrain, autonomous navigation of
UGVs is crucial for mission success, and the proposed approach has significant potential for future Mars
exploration missions. The paper concludes with a discussion of the possible applications of this approach
in Martian operations, such as scouting, reconnaissance, and sample collection missions. This approach
can potentially enhance the efficiency and safety of UGV operations in Martian environments and enable
the successful achievement of mission objectives.
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