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Deployment Optimization of Underwater Preset Anti-Ship Missiles
Based on Queuing Theory
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Abstract With the gradual intelligence and informatization of weapons and equipment, the underwater preset
technology of weapon systems has become one of the important research contents in the future underwater unmanned
combat system. Taking the blockade operation as background, this article builds a multi-layer defensive front with
underwater preset anti-ship missiles to block off the strategic channel to strike the enemy. In this paper, using the
related theories of queuing theory, the total hit probability of underwater preset anti-ship missiles against the
incoming ship formation is studied and its linear deployment optimization model is established. The effectiveness of
the model is verified by simulation examples, and other factors affecting the optimization results are analyzed. The
results show that the model can accurately find the optimal number of deployment layers and the number of
deployments in each layer when the total hit probability is the highest. It can provide a certain scientific reference for
the deployment decision of the next underwater preset anti-ship missiles.
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Schematic diagram of underwater deployment for
anti-ship missile
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Table 1 Deployment scheme and corresponding total hit
probability at k= 2
(x1, x2) Di (x1, x2) D
(6, 0/0, 6) 0.663 5 (3, 3) 0.778 9
(5, 1) 0.746 8 (2, 4) 0.753 5
(4, 2) 0.781 (1, 5) 0.713 3
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Table 2 Deployment scheme and corresponding total hit
probability at k=3

(x1, %2, x3)  p, (x1,x2,x3)  p, (x1, %2, x3)  p

(1, 1, 4) 07596 (2,2,2) 08177 (4,1, 1) 0.8017

(1, 2,3) 07929 (2,3, 1) 08099 (4,2, 0) 0.781
(1, 3,2) 08053 (2,4, 0) 07535 (5,1, 0) 0.746 8
(1, 4, 1) 07841 (3,1,2) 08124 (6, 0, 0) 0.6635
(1, 5,0) 07133 (3,2, 1) 08187
(2,1, 3) 07948 (3,3,0) 07789
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Table 3  Optimal deployment scheme and total hit

probability
n (x1, x2) maxp, (x1, x2, x3) maxp,
6 (4, 2) 0.781 (3,2, 1) 0.818 7
7 (4, 3) 0.8328 (3, 2,2) 0.878 9
8 (5, 3) 0.865 8 (4, 2, 2) 0.916 6
9 (5, 4) 0.881 (4, 3,2) 0.940 8
10 (6, 4) 0.8953 (5, 3,2) 0.954 6
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