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ABSTRACT

With the rapid advancement of intelligent technologies and the growing use of
unmanned systems in various land, aerial, and marine applications, research in this
field has become increasingly significant. Among the most widely used autonomous
marine platforms are Unmanned Surface Vehicles (USVs), which are employed in
diverse operations such as hydrographic mapping of dam and lake beds, search and
rescue missions, and military applications. One of the key challenges in this area is the
design of intelligent path-tracking algorithms for effective obstacle avoidance. In this

study, the problem of optimal path planning is addressed with the objective of
minimizing energy consumption—thus increasing operational endurance—while
simultaneously avoiding collisions with obstacles. The proposed path planning is
performed using potential field algorithms and roadmap methods, followed by
trajectory planning. The implemented methods are capable of generating collision-free
trajectories for an intelligent surface vessel operating in environments with various
obstacles, while minimizing both energy consumption and the traveled distance.
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