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and recomposition and SAM

WANG Han-yu'*" , YANG Ming-yu''?, WANG Hao'"?,
MENG Ling-tong'?, WANG Meng-meng®

(1.Key Laboratory of Airborne Optical Imaging and Measurement ,
Chinese Academy of Sciences ,Changchun 130033, China ;
2.Changchun Institute of Optics ,Fine Mechanics and Physics ,
Chinese Academy of Sciences ,Changchun 130033, China)

Abstract: In order to filter a large amount of redundant background information, improve the speed of
target detection and solve the difficult access problem of target spectrum, a fast hyperspectral target
detection algorithm which is fused on spectral derivative, recomposition and spectral angle mapper is
proposed. Firstly, the derivative of background spectrum is calculated and reordered to find a spectral
set with less background information. Secondly, each pixel of the spectral image in the corresponding

spectral set are used to calculate the spectral derivative results subtracting the spectral derivative
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results of background, then the threshold derivative difference of each spectrum is weighted and
summed to extract the target location roughly. Finally, spectral angle mapper algorithm is utilized to
calculate the arccosine values of target points and priori background to distinguish the difference
between targets and background precisely. Two hyperspectral images of yellow and green camouflage
nets on the grass and the planes on the San Diego airport captured by AVIRIS were selected in the
experiment for comparing the proposed algorithm with RX, CEM, OSP, ACE, SAM algorithms. The
experimental results indicate that the proposed algorithm has a good detection precision, low false
alarm rate and high efficiency with AUC higher than 0.98, false alarm rate 3% and 1.6 % respectively,
the processing time only 0.36 s and 0.077 s.

Key words: spectral derivative; spectral recomposition; spectral angle mapper (SAM) ; fast target de-

tection; hyperspectral imaging
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Fig.1 Spectral curves of grass and camouflage net
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Fig.2 Flowchart of target detection algorithm
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Fig.4 Hyperspectral imagery, ground-truth and detection results of proposed method.
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Tab.l1 Computation time, AUC and P of six detection

algorithms
Method Time/s AUC P/ %
RX 5.35 0.975 4 9.5
CEM 2.01 0.901 5 7.3
OSP 0.71 0.992 5 11.1
ACE 4.48 0.977 4 11.8
SAM 1.01 0.927 6 18.7
Proposed 0.36 0.987 7 3.0
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Tab.2 Computation time, AUC and P; of six detection

algorithms
Method Time/s AUC Pi/%
RX 0.996 0.863 8 3.5
CEM 0.352 0.712 6 1.75
OSP 0.168 0.981 8 35.27
ACE 0.512 0.811 4 13.08
SAM 0.189 0.994 6 1.88
Proposed 0.077 0.995 6 1.64
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Fig.9 ROC curves of six detection algorithms
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