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Abstract: The statistics of background information in hyperspectral target detection are often interfered by
target information, and the presence of a large number of mixed pixels in hyperspectral images will further
deepen this interference. In this study, we proposed a target detection algorithm using spectral unmixing
to accurately calculate background information and significantly reduce the interference of target pixels on
background statistical information. First, we obtained the abundance coefficient corresponding to the tar-
get end member by spectral unmixing and target similarity judgment. We combined it with the spectral an-
gle coefficient to generate a reasonable background weighting coefficient for weighted constrained energy

minimization (CEM) target detection, effectively improving the statistical accuracy of background informa-
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tion of mixed pixels. Second, we generated a preliminary result of target detection by utilizing the abun-

dance coefficient corresponding to the target end member and spectral angle coefficient and fused with the

weighted CEM target detection result to optimize further, effectively improving the robustness of the algo-

rithm and target detection accuracy. Experimental results showed that the algorithm proposed in this study

has good target detection performance for simulated or real hyperspectral images. The algorithm has

strong robustness and effectively improves target detection accuracy. Compared with the traditional CEM

algorithm, weighted CEM algorithm based on spectral angle, and normalized abundance coefficient as the
target result the AUC of this study was promoted by an average of 0.071 2, 0.031 2, and 0.015 0, re-

spectively. The proposed algorithm has strong practicability in hyperspectral applications.
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Fig.1 Flowchart of optimized weighted CEM target de-

tection algorithm using spectral unmixing
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SAM + F &
EOCHEEGE AR CEM  RE((¢+ ArEs:
5,7)/2)

R -3 IC 1 0.9212 0.9597 0.966 9
LAY -3 IC 2 0.8251 0.8599 0.8774
LAY -3 7C 3 0.859 2 0.8248 0.8737
B4 -3 7T 4 0.996 2 0.996 2 0.996 3
2% MW RF 0.9937 0.997 2 0.997 5
L] 0.9980 0.998 1 0.998 4

-1 0.9322 0.939 3 0.9517

0.031 2, M I H — 1k F & REE N HARS R 1Y
AUCE 427 7 0.0150, 94 817 24
SCHL ) E ARR I 25 5 A0 BT 747 B R X AN TR
Bt Y re g dr AR I B AR, HAR 53 s
JEAL LR W, 558 917 E(E KA AT S ik v e AR
EHAEE . NE9Ce) oD LLF L/ 747 H
PRA I &5 S 25 5, T AT R s T H bR L (FLTH
7 S ERE 2, AR AT R s ] T
RLTRI B30 T E A, 1 AR SCO7 A A 7 S 0 )
B A b 58 1 T H bR o 1B 10 Ao e il 48 02 A8 SC
BVE NI ROC i £k, v LA Y AR SCRE X R
A #5040 1 ROC ih 2 e 3 72 b ff , HAT v ot 2 4
P ROC A28 58 =, Bk B IE T A% SCH v i ¢
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