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Fig. 1 Simulated scene

(a): Hyperspectral reflectance image (band 29, 19, 10);

(b): Spectral reflectance of the target and vegetation background
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Table 1 Atmospheric parameters

KK BEWLE H,O & & CO; & Os Far
IRZS /km /(g+cm™?) /ppmv /(ATM-cm)
W& 40 0.1 370 0.2
A 2 30 0.3 380 0.3
R 3 20 1.0 390 0.3
R 4 10 2.0 400 0.3
WA S 3 7.0 420 0.4
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Fig. 2 Original reflectance image and simulated hyperspectral radiance image

in different atmospheric conditions (band 29, 19, 10)

(a): Original reflectance image; (b): Atmospheric state 1; (c¢): Atmospheric state 2;

(d): Atmospheric state 3; (e): Atmospheric state 4; (f): Atmospheric state 5
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Fig. 3 Simulated radiance spectrum of the target and vegetation

background in different atmospheric conditions

(a); The target radiance spectrum; (b): The vegetation background radiance spectrum
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Table 2 Spectral similarity between
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the target and the vegetation background

HE B [ R
SR L i o o *”ii’?ﬁ o T
SD 1. 652 0 11.030 0 10. 452 8 9. 660 2 8.851 8 7.942 0
SA 0.440 6 0.1555 0.150 7 0.144 1 0.132 9 0.115 3
SC 0.723 5 0.980 1 0. 981 4 0.982 8 0. 985 4 0.989 3
SID 0.336 2 0.096 2 0.090 8 0.082 4 0.072 2 0.056 6
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Fig. 4 RXD detection of original reflectance image and simulated

radiance image in different atmospheric conditions

(a): Original reflectance image; (b): Atmospheric state 1; (¢): Atmospheric state 2;

(d): Atmospheric state 3; (e): Atmospheric state 4; (f): Atmospheric state 5
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Fig. 5 Mean and standard deviation of target and background in detection image
(a): RXD; (b): MF

Fig. 6

MF detection of original reflectance image and simulated

radiance image in different atmospheric conditions

(a); Original reflectance image; (b): Atmospheric state 15 (c¢): Atmospheric state 2;

(d): Atmospheric state 3; (e): Atmospheric state 4; (f): Atmospheric state 5
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Impact Analysis of Atmospheric State for Target Detection in
Hyperspectral Radiance Image

ZHANG Bing' , SHA Jian-jun'?, WANG Xiang-wei' , GAO Lian-ru'
1. Center for Earth Observation and Digital Earth, Chinese Academy of Sciences, Beijing 100094, China
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract Target detection based on hyperspectral radiance images can improve data processing efficiency to meet the require-
ments of real-time processing. However, the spectral radiance acquired by the remote sensor will be affected by the atmosphere.
In the present paper, hyperspectral imaging process is simulated to analyze the effects of the changes in atmospheric state on tar-
get detection in hyperspectral radiance image. The results show that hyperspectral radiance image can be directly used for target
detection, different atmospheric states have little impacts on the RXD detection, whereas the MF detection is dependent on the
accuracy of the input spectrum, and good results can only be obtained by the MF detector when the atmospheric states are similar

between the radiance spectrum of the target to be detected and the simulated hyperspectral image.
Keywords Hyperspectral radiance image; Atmospheric state; Spectral similarity; Target detection
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