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Figure 3 shows the optimal control algorithm in the general

navigation problem. This algorithm consists of:

- block 1 for setting goals, in which the points and times of the

beginning and end of the movement are determined;

- block 2 of the formation of the risk field, which uses the risk

base and data from satellite navigation and electronic

cartography;

- block 3 plotting the course according to the criterion of

minimum costs. This operation does not require operator

participation, as there are clear criteria and limitations;

- block 4 search for critical trajectories;

- block 5 of elimination of critical trajectories;

- block 6 for comparison of risks. If risks are found that are

higher than acceptable, go to block 7;

- block 7 of correction of trajectories and graphs of their

movement. If the risks are less than permissible, go to block 8

for the analysis of the situation and then to block 9 for

checking the criticality;

- block 8 of the analysis of the situation, which uses the

information of the radar and other radio navigation equipment;

- block 9 for checking the criticality based on the data of block

8 and visual data;

- block 10 for comparison of risks. If the risk does not exceed

the permissible, go to block 13 for performing the maneuver.

Otherwise, go to block 11 for analyzing the situation. If the

number of vessels with a critical trajectory is one, then go to

block 12 to diverge by sliding along the lines of a given risk.

If the number of vessels is more than one, then go to block 14

of the gradient divergence. The second part of the algorithm

(blocks 8-15) is executed continuously until the end point of

the route. The principal difference of the considered algorithm

is its optimality in terms of the risk criterion and compatibility

with use for autonomous ships.

Figure 3 - Algorithm of optimal control
in the general problem of navigation
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