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Abstract
Applications of autonomous marine vehicles in dynamic and uncertain environments
continuously grow as research unveils new enabling technology and academic, commercial, and government entities pursue new marine autonomy concepts. The safe
operation of these vehicles in the marine domain, which is currently dominated
by human-operated vehicles, demands compliance with collision avoidance protocol,
namely the International Regulations for Preventing Collisions at Sea (COLREGS).
Strict application of this protocol can lead to a highly constrained motion planning
problem, in which it is diﬃcult for a vehicle to identify a safe and eﬃcient motion
plan.
This thesis proposes a multi-objective optimization-based method for COLREGScompliant autonomous surface vehicle collision avoidance in which vehicles use shared
intent information, in addition to vehicle state information, to identify safe and efficient collision avoidance maneuvers. The proposed method uses intent information
to relax certain COLREGS-specified constraints with the goal of providing suﬃcient
maneuvering flexibility to enable improvements in safety and eﬃciency over a nonintent-aware system. In order to arrive at an intent-aware solution, this thesis explores the concept of intent, including intent formulations for the marine domain,
intent communications, and the application of intent to the COLREGS-compliant
motion planning problem. Two types of intent information are specifically evaluated:
COLREGS mode intent, in which the give-way vessel in an overtaking or crossing
scenario communicates its intent to maneuver in a certain direction with respect
the stand-on vessel, and discrete trajectory intent in which vehicles communicate
projected future positions. Simulations and on-water experiments demonstrate the
feasibility of the proposed intent-aware method, as well as improvements in performance, in terms of both vehicle safety and mission eﬃciency, over a non-intent-aware,
COLREGS-compliant collision avoidance method.
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