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Abstract. This paper develops an approach to solving the problem of controlling the move-

ment of a ship along a route. It is assumed that the route is specified using waypoints con-

nected by line segments. The main idea of the developed approach is to construct a set of 

auxiliary smooth functions having an extremum (maximum) on the corresponding sections of 

the route. The gradient vectors of the selected auxiliary functions are directed towards the 

corresponding section of the vessel's route. The sum of the vectors of the gradient of the aux-

iliary functions and the vector that specifies the direction on the selected section of the route 

determines the desired course of the vessel movement. It is shown that the chosen construct-

ing algorithm for the desired vessel course ensures its output to the given trajectory. 

A generalized scheme of the ship traffic control systems along the route is proposed. Its main 

blocks provide input of route waypoints, determination of the parameters of the equations of 

individual sections of the route, assignment of auxiliary functions, calculation of gradient 

vectors of auxiliary functions for each section of the route at the point corresponding to the 

current coordinates of the vessel, construction of normalized vectors that specify the direc-

tion on each section of the trajectory of a sea vessel, assignment necessary parameters of the 

control algorithm. The proposed approach has a fairly high degree of generality and can be 

used to control the ship along curved trajectory sections. 

The algorithms under study were implemented in the Matlab / Simulink modeling environ-

ment. Results of numerical experiments for various combinations of algorithm parameters 

and initial conditions are presented. Mathematical modeling of the developed control system 

for the movement of the vessel along the trajectory confirmed the effectiveness of the pro-

posed approach. Further development of the approach based on the principles of adaptive 

management is planned. 

 

Keywords: marine ship , pass-following control, program course, control algorithm, trajec-

tory, route, waypoints, gradient vector, auxiliary function, direction vector, mathematical 

modelin. 
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