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Abstract: Aiming at the problems of heavy workload, low efficiency and experience dependency
in the layout design of complex ship pipeline, an optimized Astar algorithm for intelligent layout
of ship pipelines is proposed. The virtual layout space model of the ship for computer
identification is established, including: related equipment model, pipeline simplified model,
layout constraint model and grid model. The traditional Astar algorithm is optimized: redesigning
the cost function based on the pipeline length, the number of corners and the grid energy value,
and introducing the directional probability coefficient and energy value to improve the certainty of
pipeline layout results. The case simulation explores the influence of the directional probability
coefficient and energy value on the pipeline layout rate and quality. The results show that
compared with the traditional Astar algorithm and the genetic algorithm, the number of corners
of the optimized Astar algorithm in this paper is reduced by 87% and 50% respectively; the path
search time is reduced by 67.5% and 51.5% respectively, which further improves the pipeline
layout efficiency. Compared with the traditional Astar algorithm, the length of the ship pipeline
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generated by the optimized Astar algorithm is reduced by 49. 8%, which reduces the layout cost

of the pipeline. It proves the adaptability and superiority of the intelligent layout method. It can

provide reference and guidance for the actual ship pipeline layout.

Keywords: ship pipeline; intelligent layout; optimized Astar algorithm
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Table 1 Coordinate table of obstacle position

B fiE ) 5 5 X s Y Z Yl
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3 (20,40) (10,70) (0,80)
4 (10,80) (80,1000 (80,100
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Fig. 2 Three-dimensional model of layout space
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Table 2 Parameter setting of improved Astar algorithm
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4 1/9 1/9 1/9 4/9 1/9 1/9
5 1/10 1/10 1/10 5/10 1/10 1/10
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Fig. 9 Increases the search time of direction probability

away from the end point
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Fig. 10 Increases the search time of direction probability

near the end point
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Fig. 11 Layout result of increasing the probability

of Y-axis negative semi-axis selection
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of positive half-axis selection of Y-axis
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