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Multi-index Evaluation Model Based on TOPSIS for Air Combat Efficiency
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Abstract: Combat effectiveness evaluation of fighter plays an important role in the development and purchase of
weapons and equipment, and in the comparison of the combat strength of both sides. An improved multi-index
evaluation model based on technique for order preference by similarity to ideal solution( TOPSIS) is proposed in
this article to build an air combat effectiveness evaluation model. This New model improves the shortcoming
that the traditional evaluation method can only make a comprehensive evaluation of air combat effectiveness on a
macro level, but cannot make a micro evaluation by comparing different aircraft strengths and weaknesses. Dif-
ferent index systems have been established for the over-the-horizon and dogfight air warfare tasks, and according
to the defects of subjective method and objective method when evaluating the weights of indicators, the com-
bined weighting method is constructed by using the minimum entropy principle to synthesize the two different
types of weighting technologies: structural entropy weight and entropy weight. The algorithm verification
shows that not only can the combined weighting method reflect the different characteristics of the index impor-
tance degree under the two line-of-sight conditions, but also the improved model can correct the evaluation er-
rors of the original model, indicating that the method proposed in this paper is feasible and effective.
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Fig. 1 Evaluation index system of beyond visual range air combat effectiveness
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Fig. 2 Evaluation index system of air combat effectiveness in sight distance
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F-16C Mig-29 F-15C F-16C Mig-29 F-15C

HLEhPE 0.957 0 0.884 0 0.889 0 0.9350 0.874 0 0.796 0

AAERES 0.687 0 0.827 0 0.963 0 0.687 0 0.827 0 0.963 0

E %2 122 0.6210 0.878 0 0.912 0 0.6210 0.878 0 0.912 0

BRYPE 0.958 0 0.8510 0.856 0 0.958 0 0.8510 0.856 0

BHEIE 0.832 0 0.714 0 0.958 0 0.8320 0.714 0 0.958 0

TR Y HE R ) 0.9310 0.953 0 0.887 0 0.9310 0.953 0 0.887 0

X HRe 0.987 0 0.846 0 0.963 0 0.987 0 0.846 0 0.963 0
i R AR s J 0.572 0 0.620 0 0.934 0 — — —

LB il — - - 0.912 0 0.852 0 0.742 0
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PR 7 R 8 7 1 8 4 6 3 3 3
LT X P RE ) 2 3 | 3 8 4 6 5 5
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Table 3 Index weight
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LB PE 0.110 0 0.183 7 0.145 82 0.167 7 0.112'5 0.139 46
EX il 0.105 7 0.098 2 0.104 53 0.121 0 0.116 1 0.120 37
R ER 0.118 1 0.087 0 0.103 97 0.084 6 0.102 9 0.094 72
B 0.087 9 0.195 6 0.134 51 0.128 9 0.2313 0.175 34
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