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Synthetic Evaluation Method of Hyperspectral Camouflage Effect
Based on Intuitionistic Fuzzy Decision

Fang Hao”, Li Aihua, Wang Tao, Chang Hongwei

Institute of War Support, Rocket Force University of Engineering, Xi'an, Shaanxi 710025, China
Abstract In order to evaluate the camouflage effect of national defense engineering using hyperspectral remote
sensing images, a comprehensive evaluation method for hyperspectral camouflage effect based on intuitionistic fuzzy
decision is proposed. A comprehensive evaluation index system for hyperspectral camouflage effect is established,
which including spectral pan-similarity measure, brightness contrast, visual similarity measure and structural
similarity measure. A multi-attribute decision-making model based on intuitionist fuzzy sets is established for
hyperspectral camouflage effect evaluation as well. The algorithm for order preference by similarity to an ideal
solution is adopted for model decision, and a grey correlation measure based on Hamming distance is further
proposed to improve the distinguishing ability between different alternatives. The research results show that the
evaluation results obtained by the proposed method are consistent with those from expert evaluation, and thus its
feasibility and rationality are verified.
Key words image processing; camouflage effect evaluation; hyperspectral; spatial and spectral features;
intuitionistic fuzzy sets; algorithm for order preference by similarity to an ideal solution; grey correlation
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Fig. 1 Positional relationship between camouflage target

and 9-fold area background
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Table 1 Relative proximity of each feature band of camouflage targets

Camouflage 1st feature 2nd feature  3rd feature  4th feature 5th feature  6th feature  7th feature
target band band band band band band band
Ay 0.5948 0.5020 0.4584 0.4389 0.5222 0.4671 0.5160
A A, 0.5471 0.5561 0.5309 0.4435 0.4173 0.4395 0.5037
A, 0.4052 0.4868 0.4112 0.5146 0.4944 0.5764 0.4653
A, 0.4829 0.5337 0.4114 0.4237 0.4258 0.5553 0.4204
A, 0.5052 0.4414 0.5028 0.4941 0.4758 0.46487 0.5069
B A, 0.5773 0.5245 0.4788 0.4992 0.4890 0.5335 0.5236
A, 0.4284 0.5035 0.4250 0.4535 0.5211 0.4477 0.4662
A, 0.4654 0.4900 0.4703 0.5057 0.5193 0.4332 0.4566
A, 0.4581 0.5088 0.4577 0.5132 0.5198 0.4453 0.4129
C A, 0.4682 0.5234 0.5640 0.4586 0.4568 0.5118 0.4910
A, 0.4106 0.4577 0.4608 0.4346 0.4809 0.4576 0.4762
A, 0.4614 0.5285 0.4951 0.4585 0.4406 0.4762 0.4964
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Table 2 Descending order of scheme sets in each feature band of camouflage targets

Camouflage 1st feature 2nd feature 3rd feature 4th feature 5th feature 6th feature 7th feature
target band band band band band band band
A 1 2 2 3 1 3 1
B 2 2 1 4 3 2 2
C 2 4 2 1 1 2 4
%3 NI E AR OGSO 3RO T AN A5 9 R4 RRIFEIEAL G5 R A X L

Table 3 Hyperspectral camouflage effect evaluation Table 4 Comparison of evaluation results

levels for different targets by different algorithms

Different result A B C Evaluation result A B C
Result for Proposed method Level 11 Level I Level 111
weighted sum 19576 20456 2.5159 TOPSIS Level 1 Level I Level II
Expert result Level 11 Level I Level 111

Evaluation level Level 11 Level 11 Level III

4.2 TG 5 4k w

e i e B e 9 7 T 00 A R M
i PR R AT TR T 0 2 e

TOPSIS PSR 5k K LB TOPSIS Y3k J5 i 1y oF
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