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[Abstract] The core of dynamic positioning thrust allocation is to map the resultant force and moment required
by the vessel into specific commands for individual thrusters. This mapping relies on accurate modeling of the
spatial arrangement of the thrusters while accounting for physical constraints and hydrodynamic coupling eftects.
Efficiency losses arise from the inherent efficiency limits of the thrusters, vector decomposition errors, and wake
interference. Environmental external forces and vessel motion continuously alter the allocation process, resulting
in dynamic disturbances. Modeling should comprehensively consider the joint feasible region of thrust
magnitude and angle, quantitative indicators of power loss, and adaptive updating mechanisms. Under
low—thrust or zero—thrust conditions, as well as situations involving frequent and significant changes in the
direction of environmental forces, a combined bias strategy with adaptive adjustment can effectively reduce
losses.
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