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Shadow Detection and Removal Method for Remote Sensing
Image in Mountainous and Hilly Area

Liu Jian Xu Zhanghua Yu Kunyong Gong Conghong Tang Mengya Xie Wanjun

(Institute of Geomatics Application, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract; The shadow is the most common interference factor of remote sensing image in mountainous
and hilly area, so shadow removal is helpful to the improvement of accuracy and effectiveness for image
interpretation and feature recognition. Shaded vegetation index ( SVI) was constructed, and the band
regression model was built for the shadow removal. The proposed method was applied in H] — 1 multi-
spectral image. The results showed that SVI could increase the differences among water, shaded area and
bright area. The threshold method could be used to effectively detect the shadow in the image. The
correlation analysis showed that R” of each band regression models was above 0.80. The comparison of
image statistical indicators before and after the shadow removal indicated that, the band mean value
increased significantly with the removal of shadow at the near-infrared band influenced by shadow and
vegetations. The standard deviations of shadow-removal image were lower than those of the original
image, especially at the near-infrared band. The testing results showed SVI had good detection effects for
the shadow of HJ —1 image in mountainous and hilly area, and the band regression model method could
effectively remove the shadow.

Key words: Mountainous and hilly area  Multi-spectral image Shadow detection Shaded vegetation

index Band regression model method

. T B S5 TR (E BH B 10 55 T 9y 7 A5 K28 1 (9 )
- B, R T T H AR R S Y, et
Pl 1% B 52 01 LRSI S SR R B A A Il R L M KR, R R b B B B R O

Yok H 3. 2013 -01 - 13 &[5 H . 2013 -02 - 16
* [H 5 B ARFL A B 4 BE B T H (40971043 ) FI 4R 248 FHETHR FE A B B T H (2011N0031)
YEF B A XU, Bk, 1A 0, NS BRARAE A B 3S FOR B WL, E-mail: fjliujian@ 126. com



4510 4

X SF o it B IR RO AR IR AR T 5 & Ry ik 239

o SR LA A R B AR 4 B D ST X
55 X 7 i A7 058, (B ATS JC 2 f U B 52 X Jk
HERERMRE, A, IR AN RS
HEE R L BRI B R
RN T AR S YR R 15 B R A I i 7 vk T 4
9P R, B TR 0 07 B R T 4 O
R T e o SIS BN A R AR R 1
SERRE R AR R SEOR AR RS R 5 5  JU)J25 FA 5% ma
JE 5 e 00 HUR A S5 A, DA S S B0 i s T
R (o Wi0N IR AP Ty R O B - A B
M SRR 0T — Ak B A S B PR AR
35 AR AT S B ARk, R 2
WA E BT g R I B T R
BHSY, LM I B XS R I B S T g 2 2, Sk —Fh T
FE AT B S R 5 2 B 7 vk TG BE T LA AR Y
PE— 4 AR B A, Ono 2 45 iy, NDVI  EVI
SR B AR B N BRIz H DX A S R S
1 L 5 5 TR B e AS ] sk AF AE T
SN, T BA S A IF AR 43 IR, BT 98 2% B O B A
A IEIH — Ak n] D] B e B RS s,
MR UL Js B A T B S 48 %8 SL, 951 A NOAA (MODIS
Gk DRI Z TR, R EN A
RPE R ST KL g dE 115 20 0k, H7E
rh N RUBE IX 5 K HCAthy w5y 25 8] 43 98 232 B8040 1 3k
PEAT A R FE . A SCRLIL B K Iy HI — 1 £
s AR J ], B8 s — B BA R A I 5 2 BR O i, %
D7 R E T 22 R X I8k K% 4% Fh s () 3 9 R i T2
i A

1 ERZBBEEZRNEERTE

1.1 ETHZEREHSHEZNBRZREN

B ESUAR DI A I 7 vk 0k B HARX B,
AR SR — A7 B4 48 50— 52 48 9l 48 %8 (Shaded
vegetation index, SVI) , Jfil i 3% ¥ B {H 3£ ¥ BH 32 [X.
SRA RN o — et DL T, B Al ) T — 22 (R AR Bk
$5 %4 ( Normalized difference vegetation index, NDVT)
IR AR B IR IR SR e B X
S ) 1K) NDVIHERE N AR Sy < K A 5%
DI B DX, G oK A B 5 X IF I SE X 2
TR I LLAN I BT & R B RO o, 04k
(R B0 288 091) 22 S B Ay SRR, T L Y b ) 4 ol 214
P B BE i /N B K hy < KM 52 XL B DX
PRI, SVI A] 635 N

R. =R. R. =M (1)
sV1 novifinir Ry, + R,

KL Ry, —— PR BAE 2L

R i — I — 1k 25 (B B4 45 51
Ry — 30 2191 0 B K 1% B i 2%
R ——21 5% BOR B kR %

SVI Hfig 1 /K& FH R X8 B 58 X3 = & ) 1Y
25, RS b R FH B K AR KA B X
BB DX XA ROk, RIS T 1l b B B X3 JG
15 A 5 B A
1.2 ETFREEEERMAIZERAE

FHAUIRE S, 2 K FH A M 7 i bR — L &
8 R 90°, TR WA AF M 42, I 4 R — b & I &
WA b 25 1 L BCIR B0 — B 5 T4 55 6 1S E
oY ORE— B, TR AR AR AR ) 2 08 35 5 AR 45 B
BOR BEBEA A AF o 43 B 6 1% FRAE AT 0, T3 A AR B
A SEBRsZAG R TR]— LU L L2 WA A R R0 S £
) IR BEAFAEBER 26 57 5 JUHAE L0 A B, B3 IX
JR B S B 5 XN . S b, T DG A A B
DX 38 5 52 DX A% i B ) 6 R TR o B 5 IX 0 U
BOR BEHE A 2 OB RS s 7E e e il | ¥ LIRS
M) X8 5 R R G R &, BAS 28] T & Bk
B 52 G i 8GR . B ERIR R

B, =aB, +b (2)
Kb By—— W58 XS B K
B —— A X 3 By K &
a b—7F 5 R B

2 HEuNSERTENHA

2.1 HBIKW

A P R R N R AR — 5 HI -1 2%
1% (4 5. HJ — 1A-CCD1-452-84-20120328-
120000739378 ) ; % 545 3 i 4 £ 48 1 K8 X 8, L
b B MY 5 AR B . iR R AR, )
I — PR OT O 722 R x 422 R R I X AR K
JEL T R 5 P VA e o E5 2 s e N A L I
SRE . KXY 25

BT X HI -1 2l B 4
Fig.1 HJ—1 multi-spectral remote sensing images

of experimental area



240 g ol Bl ¥

20134

2.2 @il 5 %50 E

&Zﬂ; Landsat TM ,ALOS Z£521% ,H] — 1 £

AR T & O (E B 5D, S Bl b e B

ELFE%%BH E’W‘{EJ P 1 s Al Sy 2, FH]
B SV, 2t hn A i S By ¥ 0 B 32 X
B SVI X 6] (7.20,15.06) , /KK Ry, <7.20,H]
SEIXIE Ry =15.06, AR, A5 D0 H X5 X i B 52 X
I (&1 2) R R 23 F s B2 X HY - 1 2055
%

faaaataiiil

KR
BYIX

& 2 ﬁQLEKﬁJ ZRIIEAES

Fig.2 Shadow detection result of experimental area
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Fig. 3

HJ — 1 multi-spectral image after

shadow removal
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Fig.4 Correlation relationships between band grey values of original image and shadow-removal image
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