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Hyperspectral image band selection method for camouflage target recognition

WANG Beibei'?, LIU Kaixin"?, CHEN Ping'?
(1. State Key Laboratory for Electronic Testing Technology, North University of China, Taiyuan 030051, China;
2. Department of Information and Communication Engineering, North University of China, Taiyuan 030051, China)

Abstract: With the continuous development of camouflage technology, the spectral similarity between the
camouflage target and the background is getting higher and higher, which brings challenges to the recognition
task. Most of the existing band selection methods focus on the information content of the band or the overall
separability of each band image, so it is difficult to select the feature band combination that can distinguish the
similar spectrum effectively. Therefore, a hyperspectral image band selection method for camouflage target
recognition was proposed. The spectral difference index model was constructed to quantitatively describe the
spectral difference between camouflage target and similar background in each band, and then guided the
selection of feature bands. Firstly, the spectral gradient angle was introduced to explore the local
morphological features of the spectrum. Then, the amplitude differences between spectra were measured by
Fréchet distance and normalized to eliminate the effect of scale changes. Finally, Pearson correlation
coefficient was used to strengthen spectral difference and band independence. The experimental results on the
camouflage vehicle data set and the San Diego airport public data set show that the proposed method is better

than the comparison method in the camouflage target recognition task.
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Table 1 Band selection algorithm based on SDI model
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4.for i=1 to n:

5. WHis, s RSB m;
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7. T2 (7) T BB G BR EE A Osga (X, 7103

8. A (8) A LA B FréchetHi & F (x, yi)s

9. A TR ANBEBLI BREMAR R ELr (e, )5
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Fig. 2 Real image and ground truth map of camouflaged ve-

hicle dataset

#F 2 San Diego BN IEAHLHESE
Table 2 San Diego hyperspectral public dataset
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Fig.3 Real image and ground truth map of San Diego air-

port dataset
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Table 3 Results of ablation experiments in camouflage ve-

hicle dataset

OsGA F r OA/%
V J 90.51

91.06

V 91.07

J \ J 95.06

% 4 San Diego EHIZHIEEHMILINLER

Table 4 Results of ablation experiments in San Diego air-

port dataset
6sGA F r OA/%
\ J 97.70
97.75
\ 97.75
\ J 98.65
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Fig.4 Overall accuracy of each method at different bands

in camouflage vehicle dataset
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Fig. 5 Overall accuracy of each method at different bands

in San Diego airport dataset
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Fig. 6 Classification results of camouflage vehicle images of

each method
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Fig. 7 Classification results of San Diego airport images of

each method
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Table S Performance of different methods on camouflage

vehicle dataset

i ASNR ARE AIE
SDI 4323 12.52 5.29
OCF 34.55 6.01 2.36
BS Net 45.74 4.29 5.17
GA 36.52 10.93 5.12
SAM 38.21 12.49 5.08
F 3831 12.45 5.34

M5, 3 6 nTLIE H, e O3 i Es 4,
SDI i Bt % 7 ¥ 3 A7 55 19 ARE, i B H T i
U B TU 4 B R %, H AIE Fl ASNR %5 & . OCF
P BEYEFE )T 219 AIE Fl ARE $ R B, X G5
HP ks B R BEAH . BS Net 3 B 6 #% J7 1 (9 AIE

Hl ASNR #B R BUAR 4F, (HH ARE a3 1%, X fi g 17 H
O RERER S, MR IMANA KA . 7E San Diego
15 ML 37 595 45 v, SDI 9 ARE 175 2% fi¢ 55, OCF Al
BS Net 435I B4 5z 5 i AIE Fll ARE, [A 1t OCF
O3 JERG BEAH OB B S A T AR R .

&R 6 &7 San Diego S HIEE LRIRM
Table 6 Performance of different methods on San Diego air-

port dataset

ik ASNR ARE AIE
SDI 51.05 12.69 4.95
OCF 50.18 12.57 5.12
BS_Net 52.13 10.25 4.55
GA 49.79 10.13 4.28
SAM 51.65 12.56 4.43
F 50.93 8.99 4.71

3) iz f s [a]
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