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Abstract In view of the complex operation mechanism of anti-missile equipment system, the unclear
structure which makes it difficult to select a suitable efficiency evaluation model, so the effectiveness eval-
uation of anti-missile equipment system is studied by the method of "data— driven + deep learning".
Based on the operational process of the anti-missile equipment system, the evaluation index of the effec-
tiveness of the anti-missile system is constructed from four aspects: detection and tracking, command and
control, firepower interception and integrated support. To solve the problems of PSO algorithm, such as
local extremum and premature convergence, an improved particle swarm optimization algorithm is pro-
posed to optimize the parameters of SVR, and an IPSO-SVR efficiency evaluation model is established. On

the basis of extracting, processing and analyzing a large number of experimental data, the IPSO-SVR
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model is trained and studied to obtain nonlinear fitting of the effectiveness of the anti-missile equipment

system. The experimental results show that the proposed method has a very small error between the ex-

pected output and the actual output and it has high fitting accuracy, which means this method has high re-

liability and feasibility.
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Fig. 1 Efficiency index of anti-missile equipment system
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7 10.89|5 420]0.13]0.70[0.90|5 020{ 0. 883 020|0.88]0.90(3.32|1.25(3.9[ 19|90 | 14| 4 |0.72|2 500 (0. 85|4.60|1 720| 305 [0. 81|0.880.93|0.89[0.37| 13]|0.09]|0.91|1.2|2.6|0.13|0.55]|0.90{0.93
8 10.96]5 530(0.07|0.77{0.93]5 030|0.89 |3 030(0.890.93|2.78/0.97|3.5| 13 [ 95| 10| 6 |[0.86|2 400(0.92| 5.4 |1 830| 313 |0.87(0.89]0.97(0.83|0.38| 9/0.05[0.93|2.4|1.9(0.07|0.630.95]|0.97
9 [0.90|5 410]0.10{0.71{0.91|4 800{0.81 |2 800|0.81]0.91(3.51|1.55(3.8[ 18|89 | 15| 4 |0.83[2 560(0.86| 4.6 |1 710| 285 [0. 81|0.810.92(0.87[0. 37| 12]|0.08|0.91|1.2|2.7|0.10{0.56{0.91]0.92
10 10.95(5 510{0.09{0. 77{0. 92|5 000{ 0. 85|2 980 0. 85[0.92(3.12[1.02[3.4| 16 | 95| 12| 5 |0.86|2 430|0.95| 5.3 |1 810| 298 |0. 87[0. 85|0. 97|0. 81{0. 31| 9[0.05]|0.92| 2.4 [2.0{0.09|0.57|0.95|0.97
11 |0.97|5 560(0.06/0.78]0.94(5 100| 0. 87 |3 000|0. 87[0.94|2.78{0.92(3.2[13|98| 9| 5 |0.89|2 500|0.94] 5.5 |1 860| 310 [0.85|0.87|0.98]0.86(0.36| 8|0.04|0.94[2.4|1.9(0.06|0.64|0.96[0.98
12 10.92[5 460 0. 10]0. 78/ 0. 90[5 060] 0. 82 |3 060 [0. 82|0.90(3.65[1.35/3.7| 17 | 93| 14| 4 [0.75|2 500(0.93| 5.1 |1 760 285 |0. 81| 0. 83|0. 93]0. 87[0. 37| 13]0.08]0.92|1.2{2.6[0.10/0.58)0. 94|0. 93
13 10.92|5 480|0.09(0.72{0.91[4 900| 0. 82 |2 900|0.82{0.91[3.45(1.55|3.8[ 18| 92| 16| 4 |[0.79|2 450(0.91| 5.3 |1 770| 292 [0. 86|0. 82|0. 95|0. 84[0. 35| 12]0.07|0.91|1.2|2.5|0.07|0. 60|0. 94]0. 95
14 10.94]5 490 (0.08(0.76(0.92(4 950| 0. 84 [2 970 (0. 84(0.92(3.12|1.15/3.5| 15| 93| 11| 5 |0.81|2 500(0.92| 5.4 [1 790| 297 |0.85|0.84[0.96/0.81(0.32| 11{0.06{0.92|2.4|2.1[0.08[0.61{0.95|0. 96
15 {0.92[5 470[0.10|0. 73] 0. 90(5 470] 0. 83 [ 2 980 [0. 830.90(3.39[1.42|3.7| 17 | 91| 15| 3 [0.72|2 400|0.85| 4.6 [ 1 770| 291 |0. 84|0. 83]0.94]0. 86[0. 36| 12]0.07[0.90|1.2{2.5[0.11|0.580.91|0. 94
16 |0.98|5 5400. 05]0. 76/0. 95|5 040{ 0. 87 | 3 040 [0. 87[0. 95|2. 61{0.95/3. 1] 12| 96 | 8| 6 |0.89|2 500[0.93| 5.3 |1 840| 315 [0.89]0.87/0.99|0.81[0.31| 7]0.03|0.95|2.4|1.6]0.05|0.64|0.95[0. 99
17 10.98|5 540|0.05{0.72{0. 965 000| 0. 88 |3 100|0. 88|0.96(2.65(0.92| 3.2 11| 97| 9| 6 |0.81]2 550(0.94| 4.9 |1 840| 318 [0. 84|0.88|0.98|0.82[0.32| 6]0.03|0.96{4.8]|1.7|0.05|0.63|0.97[0.98
18 |0.99]5 560(0.04|0.78]0.96(5 060|0.89|3 060|0.89[0.96| 2.6 (0.91|3.2[12|98| 8| 7 |0.75|2 500|0.87| 4.5 |1 860| 321 [0.87|0.89|0.99(0.81(0.33| 5/0.02]|0.96[4.8|1.5[0.04|0.62|0.96[0.99
19 10.96(5 530(0.07|0.77]0.93[5 030] 0. 85 |3 010[0.850.93|2.76[1.15/3.4| 16 | 97 | 11| 5 [0.90|2 600|0.85| 4.8 |1 830 302 |0.85|0.85(0.97]0.86[0.36| 7]0.04]0.93|2.4{2.1[0.07/0.600.90|0. 97
20 10.98|5 540|0.06(0.78[0. 95(5 040| 0. 87 |3 040{0. 87{0. 95/2.65(0.92[3.3| 11| 96| 7| 6 [0.85|2 550|0.93| 5.0 |1 840 314 |0. 86|0. 87(0. 98]0. 82{0. 32| 5/0.03]0.95|4.8|1.5]0.06/0.61[0.92|0. 98
21 10.99]5 550(0.040. 80]0.95[5 050(0.89 |3 050[0.89(0.95|2.55[0.91|3.1| 12 97| 8| 7 [0.89]2 550|0.95| 5.4 |1 820| 315 |0.88/0.89[0.98(0.81|0.31| 5[0.03[0.95|4.8|1.7(0.04|0.650.99]0.98
22 10.97|5 530{0.06(0. 76/0. 94(5 020| 0. 88 |3 020{0. 88[0. 94|2.65(0.95[3.2[ 12| 96 | 9| 6 [0.82[2 500(0.91| 5.2 |1 850| 322 |0. 84|0.88|0.97|0.82[0.32| 7]0.04|0.94|2.4|1.8|0.060.62[0.96|0.97
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Tab. 4 Performance evaluation simulation error

EGR Il 2 B s 4R RERAE/EE S
MSE 0.000 535 369 0.000 318 422
MAE 0.000 745 18 0.000 813 77
RMSE 0.001 851 0.001 427 6
MAPE 0.000 773 78 0.000 843 45
R, 0.992 95 0.986 31
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