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The movement of the ship from the port of departure to the port of destination 

can be carried out by various routes. The choice of a safe route is influenced by 

navigation restrictions, meteorological conditions, the presence of pirate zones, the 

presence of other ships, etc. But, even with such restrictions, there remains an infinite 

number of safe transition trajectories between the port of departure and the port of 

destination. Today, there are standard guidelines for manual routing, and many routes 

can be routed that meet these guidelines, but none of them will be optimal. To lay out 

the optimal route, optimization of the selected optimality criterion is required, which 

can be implemented only if numerical optimization methods are used in the on-board 

computer. 

The paper considers the problem of automatic route smoothing in the on-board 

controller, for which integral risk is minimized [1-6] 
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From the determined starting point of the route, a step is taken in the direction 

of the given course and the risk at the new point is assessed. If the risk value at the new 

point does not exceed the specified level, then we continue laying in the direction of 

the shoulder of the route. If the risk at the new point exceeds the specified one, the zero 
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gradient of the risk field at the current point is calculated and a step is taken in the 

direction of this gradient. This is repeated until the trajectory of bypassing the 

navigation hazard does not cross the shoulder of the route on which this navigation 

hazard is located, after which the algorithm takes steps in the direction of the given 

shoulder of the route. The gradient of the risk function is the most dangerous direction 

of increasing field risk. The presence of the most dangerous direction of increasing risk 

also means the presence of the safest direction in the opposite direction and directions 

with a zero value of the gradient, on which the specified collision risk is preserved [7-

14] 
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Conclusions. The method of automatic route laying using gradient procedures 

is considered, which allows to reduce the time of route laying and the total time of 

preparing the ship for the voyage. Algorithmic and software of the module of automatic 

routing of the route in the on-board controller has been developed. The workability and 

effectiveness of the method, algorithm and software are verified by mathematical 

modeling on a closed circuit simulation bench with mathematical models of the Navi 

Trainer 5000 simulator. 
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