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Abstract: [Purpose] To enhance the compliance of intelligent ships in coastal waterway path planning,
[Method] Taking the waters of Zhanjiang Port as an example, a path planning method that integrates multi
strategy quadtree and improved A" algorithm is proposed. A multi strategy quadtree grid environment
model is constructed, which balances the modeling accuracy of key areas and the computational efficiency
of non key areas through differentiated subdivision strategies (unified depth subdivision of channel areas,
obstacle boundary triggered subdivision). A channel zoning mechanism has been proposed, which divides
irregular channels into main traffic zones and transition zones, and combines channel preference factors
and heading consistency discriminant functions to guide the improved A" algorithm to generate paths that
strictly follow the rules of "navigation within the channel" and "driving near the starboard outer edge". On

this basis, the segmented Ramer Douglas Peucker algorithm based on channel morphology features is used
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for post optimization to enhance path smoothness and simplicity. [Result] The results indicate that

compared to the traditional A" algorithm, this method can effectively avoid path deviation and achieve

navigation compliance with a path length increase of only about 5%; After segmented optimization, the

number of waypoints and turning points has been reduced by more than 90%, which can significantly

improve the practicality and feasibility of the path. [Conclusion] The research results can provide some

references for the autonomous navigation of intelligent ships.
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Fig. 1 Environmental Modeling
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Fig. 3 Results of Environmental Modeling
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