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Mathematical model construction of optimal route planning for

ship navigation under the influence of current
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Abstract: In order to improve the performance of ship navigation optimal path planning, a mathematical model of ship
navigation optimal path planning under the influence of current is proposed. Under the influence of current, the change of
ship's speed and course is calculated by introducing probability density function. The expectation and variance of ship's
speed and course are estimated by maximum likelihood estimation. The information of ship's course and speed is obtained.
Through the mathematical modeling of ship's optimum route, the plan of ship's optimum route is realized. The experimental
results show that the mathematical model of optimal path planning for ship navigation under the influence of current can re-
duce the error of optimal path planning, shorten the planning time, and have higher performance of optimal path planning for

ship navigation.
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Fig. 1 Flow chart of optimal route planning for ship navigation
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Tab. 1 Experimental parameters

TR AR SCHR[2] SCHR3]
LI T H Math0728 Math0728 Math0728
SRR 50 50 50
Rvee 15 15 15
HRHR A 0, 0 0, 0) 0, 0
Hsthasbr (130,55, 29.2) (130.5, 29.2) (130.5, 29.2)
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Fig. 2 Error comparison results of optimal route

planning for ship navigation
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Fig.3 Comparison results of optimal path planning
time for ship navigation
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