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ABSTRACT: Objective To investigate the operational availability evaluation method of missile weapon system.
Methods According to the operational availability evaluation problem of missile weapon system, a combined model
was put forward by operational availability evaluation using fault data based on GM (1,1) and RBF neural network.

Results The model overcame the disadvantages of big error and long time series prediction of GM (1,1) and great
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demand of training samples and difficulty of variables selection of neural network. Conclusion Experimental results

reveal that the operational availability evaluation of missile weapon system by GM-RBF neural network owns the

advantages of evaluation minor error and high precision.

KEY WORDS: operational availability; GM—RBF neural network; missile weapon system; evaluation method
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Fig.1 RBF neural network structure
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Fig.2 Schematic diagram of GM=RBF neural network
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Table 1 Operational availability data of missile weapon system

AR 5 24F 5 34F i 44F 5 4F 6 4F 5 TAF
1A 0.9245 0.9024 0.8736 0.8045 0.7895 0.7534 0.7437
2H 0.8732 0.9156 0.8624 0.7931 0.7945 0.7858 0.7483
3H 0.9176 0.8843 0.8418 0.7967 0.7713 0.7457 0.7327
4 H 0.8861 0.8669 0.8596 0.8089 0.7856 0.7856 0.7338
5H 0.8945 0.8875 0.8328 0.8212 0.7845 0.7735 0.7442
6H 0.8737 0.9019 0.8085 0.8262 0.7798 0.7569 0.7445
7H 0.8959 0.9094 0.8379 0.8105 0.7636 0.7645 0.7330
8 J 0.9282 0.8882 0.8128 0.8192 0.7735 0.7356 0.7473
9H 0.9466 0.8597 0.7945 0.7977 0.7653 0.7458 0.7594
10H 0.9283 0.8648 0.7759 0.7933 0.7786 0.7362 0.7448
1A 0.9532 0.8839 0.7933 0.7865 0.7567 0.7515 0.7550
12H 0.9269 0.8956 0.8047 0.7978 0.7823 0.7572 0.7463
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Table 2 Sample of testing and network training

FEAE A ot
1 0.9245 0.8732 0.9176 0.8861 0.8945 0.8737 0.8959 0.9282 0.9466
2 0.8732 0.9176 0.8861 0.8945 0.8737 0.8959 0.9282 0.9466 0.9283
39 0.7967 0.8089 0.8212 0.8262 0.8105 0.8192 0.7977 0.7933 0.7865
40 0.8089 0.8212 0.8262 0.8105 0.8192 0.7977 0.7933 0.7865 0.7978
41 0.7938 0.7864 0.7971 0.7725 0.7865 0.8019 0.7862 0.8087 0.7753
59 0.7325 0.7358 0.7437 0.7445 0.7319 0.7465 0.7591 0.7438 0.7544
60 0.7358 0.7437 0.7445 0.7319 0.7465 0.7591 0.7438 0.7544 0.7441
%3 ET RBF M4 a{EMRAERIE F4 EFOMU 1) RENSEKBRGERTHE
Table 3 Predictive value of operational availability based on Table 4 Operational availability of missile weapon system based
RBF neural network on GM(1,1)
BSAE B6AE TR HHBAE B4R 55 64
1H 0.7889  0.7756  0.7547 0.7247 0.7162 1A 0.7865 0.7433
2H 0.7807  0.7698  0.7431 0.7189 0.7253 2H 0.8019 0.7542
3H 0.7769  0.7736  0.7528 0.7204 0.7106 3H 0.7862 0.7325
45 0.7898  0.7619  0.7462 0.7196 0.7149 4 H 0.8087 0.7358
5H 0.7963  0.7602  0.7436 0.7202 0.7088 5H 0.7753 0.7437
61 0.7868  0.7874  0.7333 0.7273 0.7159 6H 0.7685 0.7445
7H 0.7960  0.7747  0.7389 0.7168 0.7189 7H 0.7684 0.7319
8 H 0.7854  0.7531  0.7451 0.7296 0.7143 8 H 0.7721 0.7465
9H 0.7943  0.7618  0.7338 0.7281 0.7046 9H 0.7572 0.7591
10 H 0.7866  0.7532  0.7347 0.7134 0.7179 104 0.7646 0.7438
11 A 0.7759  0.7585  0.7279 0.7279 0.7085 1A 0.7437 0.7544
12 0.7843  0.7662  0.7258 0.7196 0.7129 12H 0.7865 0.7441
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original data
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TableS Operational availability of missile weapon system based

on GM-RBF

574 H8AE FO4E
1A 0.7377 0.7380 0.7326
2H 0.7379 0.7359 0.7284
3H 0.7376 0.7386 0.7302
4] 0.7374 0.7419 0.7271
5H 0.7378 0.7400 0.7256
6H 0.7385 0.7379 0.7211
7H 0.7381 0.7348 0.7162
8H 0.7365 0.7366 0.7103
9H 0.7361 0.7321 0.7099
10 A 0.7364 0.7354 0.7028
1A 0.7378 0.7279 0.7109
12 ] 0.7374 0.7296 0.7086
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