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Application of variational autoencoder combined with clustering
algorithm in air combat situation assessment

YANG Rennong' , FANG Yuhuan® , ZHANG Zhenxing' , ZUO Jialiang' , HUANG Zhenyu', ZHANG Ying'
(1. School of Air Traffic Control and Navigation, Air Force Engineering University, Xi’an 710051, China;
2. The PLA Unit 95939, Cangzhou 061736, China)

Abstract; Aimed at the problems of traditional assessment methods, such as the subjectivity of determining the weights, the weak ability of
processing big data and the lack of feature extraction ability, an improved air combat situation assessment method based on VAE ( variational
autoencoder) and clustering algorithm was proposed. Firstly, according to the characteristic of continuity of situation changes, a situation
classification method based on time period data was proposed, and the situation of both sides was divided into four categories. Then, on the basis
of VAE, a VAE-WRBM-MDN feature extraction model was proposed, which used the MDN ('mixed density network) to optimize VAE feature
extraction capability as well as the similarity of generated data, and to optimize initial weights of the network with WRBM ( weighted uncertainty
restricted Boltzmann machines). Finally, the extracted features were input into two typical clustering algorithms for clustering, and then the
situational function and actual battlefield conditions were used to modify the clustering results, so as to forming a correct situation classification
criteria. In the process of experiments, the optimal parameters adjustment, key feature extraction, clustering and correction were performed.
Experimental results show that the model classification accuracy rate and the model runtime both meet the application requirements. In addition, the
assessment results of the example are consistent with the actual situation. Therefore, the proposed method is of practical value.
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Fig. 1  Position relationship between two sides in

air combat
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Tab.1 Parameters of air combat situation
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Fig.2  Four kinds of classic air combat situations
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Tab.2  Comparison of classification
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KTk (SRARUE) /% 385247 1)/ min HEL/s i
Yk bRz

K-means + + 78.42 76.39 8 0.07 0.26
PCA + K-means + + 86.79 85.37 9 0.10 0.31

VAE + K-means + + 0 0
VAE-WRBM + K-means + + 95.21 94.50 372 0.14 0.83
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5 R I 80. 13 19.21 20 0.09 0.61
PCA + B I 87.41 86.53 22 0.13 0.87
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