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Research of target detection of hyperspectral images in
complex background based on linear unmixing

YANG Guang, TIAN Zhangnan, LI Hao, GUAN Shihao
(Air Force Aviation University, Changchun 130022, China)

Abstract: The spatial resolution of hyperspectral images was generally low. As a result, a large number of mixed pixels
existed. It brought some difficulties to target detection. In order to realize target detection in hyperspectral images under complex
background, a target detection method based on de-endmember was proposed. On the basis of spectral de-mixing technology, the
spectral mixing model under complex background was established and improved. The method of removing endpoints many times
was adopted. The hyperspectral image after simplified background was obtained. The results show that, compared with the
traditional RX target detection algorithm, the proposed algorithm can significantly improve the performance of target detection. In

practical military applications, it provides a train of thought for target recognition and camouflage exposure of large-scale images.

Key words: spectroscopy ; hyperspectral images ;remove end members ;target detection

51

il

1o G RE ST LATE R RIS ) T IO B2
PN, LA T S R BEGS H A DX 8 A 3t 40 11 7 32 4
18, BRI Kt B RS T R &S i A =X
I HEA RS " iR s AR o R
REAS L SR IBOM ) 25 18] 45 A [ I, 45 3 3ty W il T i 252
GRS , (H T e 7 B R X BR AR, BRI v
RGP RS A KRG BT, X TRA BT S
R R ICIASE BT o] — Fof SR 18y B — 3t ) 40 A
i, DRI RL A T EOe O OGS ST et e 07

AT H 5 MR BT H (20140101213)C)

YEEwA A BE(1975-) 55, Wt 0, 2N g ik
V(50 2 45 7 T B 5

E-mail ; yg2599@ 126. com

Wik H 41 :2019-05-22 ; U 2 & 2lck H 191 :2019-07-24

PIEATE FI o G AR IR S — A R B e
BIRSGOCIRER Ik, Ik e n M T moeig &
RIDEEER , 7T LU 3 A [ R 2K i 495 (9 636 e ok
IR A G oT A 4L

FUBRASTIN 55 RO 2 w8 D1 5 12 45 2 2 00 ) O e
ST AR B AR AT LA P 3t T 4R B 06 1 880 s
MriR & BoTrI A . PRI, Y IR T AR B R 1
PR o R B RS . AT B AR AL By
& MG AR 09 75 152047 B AR I -5 U0 B —
SEMH (1) SETE AR M PR ST Ay W, 205 SR ofe
B RE T g 5 (2) S AR 05 1% 0 Se e R, i RE A
BARBIRFI A R BEAh, i TRk R b AR R
T B0, i B AR AR G P 2w, fE R
B AR AT R BRI DA 1 22, Ol T s S
FARL Az AR H A, AR SO 3 i aod 2 9w o6 19
piReS X REEE N il



144 Moo R

2020 4£3 H

1 BERENES
1.1 EFLETHRITREER
FR i A S B, ] DA Sy e A A S T O T
1 AR WG TR TR A A
X(A) = KL(A) =
&{ iFij(/\) L, (MDr, ) (1)

L () FORE j AP AR B A B R Se

Lo, (X)) AMBOmICIE R A ERFRSS SR F, N5 )

FOIRAENR G BF AL EL Y, F, = Lom 3

JUEH ¢ AR e IR A R B AR KX
MR A S i r, AR, IR BB B

Bt eR fE— Mo, RS BRI R E 5
X(A) ATLAZRR N -

X(A) = Y ae(d) +rge,(A) +6=
Zaj'ej'(A) +&,( 20‘1" =1,0<qo'<1)(2)
e, (A) HHE PGB RIS e, (A) JHH
POCIE IR ST, o N FPomoCHY F R, HA BT A
W FERRT 0 HACN 1,6 M2 e/ (A) 2
W TG B A — @ T s 1 e
BT SE R o IR P — DY oe i TR, Ho 1 <
Jsm+ 1, ¥OUESS RAEMIE A

X,ov = E A T €y (3)
L, X, S p DB N DMROT Y BIHR HE R,
E, ety MUA o739 DR 653 35 A8 90 3 T8 A 9 TG P
MFFEHIE e, NIRZEH B, @t DL Rk R Ay
X 1 e R A TR R
1.2 BRI EE

RELABEORT L0 335 14 52 e = R B AE A Dy T
(1) KEFDCEAEW I G , 3 A B IEES , BOA AEB i
JCRUGHE 5 (2) Hu 4 1) S SR 635 A 0 0 33k
LIRS T ) 37 5 0635 . X R B BB 9 IX
WAL GG, HAB S 30 5 200 ) RO G AR 1 A]
BRI 5 B 2

BT UL B M P AR (1) HE A B
FI 7 A B SO G 1% T 5 B S 3 A 3 3k 5 X A i B
T DX S ST T T 5 A 8 S RSN 3 5 3 S R
AR X T4 s 1% 00 A B R ST R 5% %ot
FERI T o5 L 197] BRIV 8 sy oC 1) 4 B (IS TE AR DG, AL 1Y

BEH R GG TT R IT & E ] RIAE B T Y = R
ARG 5 (2) R4 B A 30 RS G eyl £, LR
ZHUREAE . ARG, WS R AR, i H e
W) BG5S AR A R s R A RS DA
F14 S 3 5 R T X L 00 I BT Y3 13 B A1

FEBEIERY b, AR B X 3B S N o, , MR AR Y
AL A

X(A) = KL(A) =

K OY FLO) i, + L) @)
Refro o, =1, BRI
2 RHBERSE

AR P e 2 o DX D i TR A R, B
X MG BEAT R0 R BRSE G, AR AN 1 B

hyperspectral images of
complex backgrounds

fringe and noise filtering

linear spectral
unmixing

confirm the abundance of
end member inversion
end member abundance of
extraction adjustment
i
] |
i |
[ Sy S —— I _____________________________
image
classification

image evaluation

Fig.1 Removal process of end member
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Fig.2 a—hyperspectal images of the field in trainning b—real ground

target map
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Fig.3 Spectral data of main end members in field resident images
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Fig.4 End member and end member removal image

a—abundance image of end member b—the vegetation end element rema-

val image
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Fig.5 The 54th band and the 14th band of field resident images
a—image at 54th band b—image at 14th band
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Fig. 6  Comparison of target detection results between this method and RX
algorithm
a—hyperspectral images of the field in training b—RX algorithm

c¢—proposed method
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Table 1~ Comparison of mixing accuracy
S T
original field resident image 461.3 14804
image at 54th band 2219.4 202215
image at 14th band 2867.6 301862
remove end member image 3324.3 373388
remove end member image multiple times ~ 3908.4 479536
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probability of detection

0.2 -m-proposed method
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false alarm rate
Fig.7 ROC curve
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