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Route Optimization of on Call Submarine Search Based on
Genetic Algorithm

ZHANG Ning, KOU Xiaoming, LI Bin, LI Qian, ZHOU Jingjun
(The 705 Research Institute, China State Shipbuilding Corporation Limited, Xi’an 710077, China)

Abstract: To address the situation wherein an enemy submarine maneuvers in an unknown course when an anti-submarine
surface ship is called, a genetic algorithm-based submarine search method is proposed. The method combines the ship sonar
detection model, enemy submarine target motion model, ship search motion model, and search path discovery probability
calculation model. It introduces information confidence into the discovery probability calculation model, which enhances its
reliability. Subsequently, a genetic algorithm is used to solve the optimal heading angle and speed of each section of a single
ship and double ships in the on-call search process, and the optimal paths of single and double ships on call spiral search are
determined. Finally, the variation law of the discovery probability of searching the target is formulated under the conditions of
changing only the heading angle and changing both the angle and speed of single and double ships. The results indicate that,
compared to the traditional spiral algorithm, the ship search mechanism with increasing change speed is more flexible and can
improve the discovery probability. When the search force is sufficient, using a multiship formation search can significantly
improve the discovery probability. The results provide a tactical reference for surface ship searches and submarine attacks.

Keywords: surface ship; on call search; spiral search; genetic algorithm; discovery probability
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W Bk 6/rad W Bk 6/rad
1 0.626 6 9 1.400 8
2 0.079 5 10 14011
3 0.064 7 11 1.579 8
4 0.074 1 12 1.9592
5 02321 13 2.009 3
6 0.378 8 14 2.1934
7 0.639 1 15 2.5250
8 1.228 4
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1 20.177 4 1.168 1
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6 23.7275 6.282 1
7 24326 8 0.724 3
8 24.989 9 1.5203
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10 24.8305 1.8153
11 24,9542 2.072'5
12 249855 2.2920
13 24.905 0 2.6737
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15 249514 3.2707
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of double ships

o Bk 0/rad 6/ rad
1 1.179 1 0.080 3
2 1.4107 0.064 0
3 1.998 8 0.0459
4 1.6242 0.3306
5 1.0479 0.661 2
6 1.3309 0.849 8
7 0.5358 0.990 1
8 0.683 8 1.2983
9 0.4272 1.186 4
10 0.3257 1.7811
11 0.0337 1.654 4
12 1.300 9 1.884 6
13 1.2880 2.1918
14 1.404 4 2.0215
15 1.8572 2.5305
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Table 6 Parameter values of heading angle and speed of
each section changed by double ships

[ vi/kn 01/rad vy/kn 6p/rad
1 23.7759 09132 24.748 7 0.1257
2 24.932 3 1.9143 24318 4 0.024 6
3 224505 1.5932 23.845 4 0.250 1
4 18.205 7 1.288 9 24.905 1 0.679 2
5 18.104 8 1.026 6 16.196 8 0.646 1
6 10.453 1 1.5459 14.426 6 1.4818
7 14.0959 0.668 4 12.418 1 1.1479
8 20.580 9 04225 15.8958 1.290 7
9 21.647 3 0.260 3 24.8532 1.5972
10 24.788 0 0.1410 19.7223 1.3720
11 10.2297 0.061 0 21.602 7 2.2472
12 12.748 0 0.468 1 24.030 4 2.196 8
13 18.6317 5.964 3 16.283 2 2.1639
14 16.948 0 6.266 2 17.540 8 2.5613
15 14.691 8 34101 22.136 5 3.140 4
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Table 7 Comparison of discovery probability of different
search algorithms for double ships
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