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An UAV Capability Evaluation Method based on Differential Entropy
Weighting

WANG Langing, YANG Gang, YUAN Guowen
(School of Computer Science and Engineering, Northwestern Polytechnical University, Xi'an, 710129)

Abstract: In the aspect of evaluating UAV performance, in order to improve the disadvantages, such as strong subjectivity from
the experts, too sensitive to data, the UAV capability modeling is proposed. It not only shields the heterogeneity and resource diversity
of UAV from the upper layer, but also retains the important characteristics of UAV, which can present the UAV's capability to support
the design of upper layer model and algorithm, and reduce the prior workload of the upper-level research and promote the development
of related research. Furthermore, the differential entropy weighting method based on UAV capability is also proposed to evaluate the
capabilities and comprehensive performance of UAV effectively. This method determines relative weight of each feature according to
the feature vector corresponding to the maximum eigenvalue of the judgment matrix, and the final evaluation result is obtained through
weighted calculation. Experimental results show that the method overcomes subjective bias from experts and increases the horizontal
comparison among indicators to improve the stability of calculation.
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Fig.1 The relationship of component, capability and behavior
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Fig.2 The evaluation indexes of UAV reconnaissance capability
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Tab.1 Relationship between importance language description and

scale value
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Tab.2 Comparison between AHP weighting method and entropy weighting method
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Tab.3 UAV reconnaissance capability-evaluation indicators and data of 10 types of aircraft indicator
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Tab.4 Relative weight of UAV reconnaissance capability-evaluation indicators
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Tab.5 Evaluation value of each capability of 10 types of aircraft
[iLz9] RQ GN PR SA HU SI HE CL SR MQ
AL 0.091 0.123 0.116 0.165 0.035 0.061 0.141 0.073 0.057 0.085
KRR 0.108 0.102 0.149 0.104 0.056 0.122 0.122 0.089 0.073 0.075
FEReh 0.043 0.121 0.090 0.117 0.111 0.088 0.054 0.076 0.127 0.094
Fz6 10MH B R EE SIIEE(E
Tab.6 Evaluation value of reconnaissance capability of 10 types of aircraft
WARES RQ GN PR SA HU ST HE CL SR MQ
AHP IR A% 0.067 0.131 0.162 0.164 0.027 0.085 0.126 0.080 0.077 0.083
TR 0.071 0.152 0.155 0.159 0.025 0.089 0.127 0.076 0.082 0.080
72 S SR 0.073 0.140 0.148 0.167 0.029 0.092 0.123 0.069 0.080 0.079
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Fig. 3 Evaluation value of reconnaissance capability of 10 types

of aircraft in 6 environments
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Tab.7 Comprehensive evaluation value table of air-to-air combat

capability of some combat aircrafts

B 25 SR BOE VA 8 TERUE VAR A
F-15E 0.053709 0.053617
%J52000-5 0.053167 0.053201
Kbg-31 0.050857 0.050781
F-16C 0.050456 0.050421
£J52000C 0.048099 0.048177
F/A-18C 0.046923 0.046349
KAg-29 0.046181 0.046841
F-16A 0.041466 0.041589
F-14A 0.045282 0.045237
F-20 0.041267 0.041353
JERADV 0.040816 0.040852
LI F-1C 0.038629 0.038532
F-15C 0.040076 0.040064
F-4E 0.034673 0.034538
Kig-23C 0.030019 0.029884
F-104G 0.029249 0.029194
ZJgnic 0.028585 0.028480
L 0.028118 0.027995
F-5E 0.027019 0.026910
F-111E 0.023363 0.023477
F-8D 0.021137 0.021222
P-1[AH 0.018534 0.018577
F-105D 0.016725 0.016736
KA -21MD 0.016667 0.016752
J5-20 0.014240 0.014175
F-100D 0.013298 0.013291
KAt-21013 0.011525 0.011562
KAHg-19C 0.011525 0.010773
K#%-19nd 0.010980 0.011605
J5-76 0.010748 0.011000
K15 Lo 0.009857 0.009860
KHg-170 0.009791 0.009928
F-86F 0.009606 0.009695
F-80C 0.006314 0.006302
P-51D 0.005266 0.005238
hi-9 0.004361 0.004339
FW190 0.003909 0.003892
K9 0.003861 0.003756
F 0.003739 0.003836
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