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Abstract : In this paper, an analysis results of towing force and towing points which are dominating factors to determine the behavior of towed ship are
introduced. The towing force and towing points to achive the desired posture and its position of the towed vessel are derived based on simplified dynamics
and linearization method. LOR algorithm for posture control is applied to linearized system and numerical simulation is also executed. Force based on
COG(cneter of gravity) and gain of controller to achieve desired posture for target vessel are obtained by using Riccati matrix equation and pseudo
inverse matrix is applied to analyze the relation between the derived force and its towing point. Based on this analysis method, towing force need to move
the towed vessel from its initial position to target position can be calculated. The towing method including towing point and direction is also considered
on this method. Finally, the relation between towing force and towing point is confirmed from the analysis and the results can be applied to arrangement

of tug boats during salvage works.
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Fig. 1. Coordinate of Vessel from its Inertial Frame.
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Fig. 2. Relation between forces of C.0.G and towing forces.
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Fig. 3. Initial and desired posture of towed vessel.
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Fig. 4. Time evolution of states(q; ,g,,q3).
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