39 8 . Vol. 39 No.

8

2014 8 Geomatics and Information Science of Wuhan University Aug. 2014

DOI:10. 13203/j. whugis20130252 :1671-8860(2014)08-0913-05

1 . ,210023
2 , ,530001
3 . ,530001

(EORF AN R A R ERRBETRAY BFRADPRANGETZT R, ANSGSHEERBARGZH LW
WACH & A A BRI S EAEGFA RET AR T AR MBS SHFERBBRERSE
gk, RAKSVDFEFIHERRERFERZNENTIZEFT R A THE> MR, NG S H
EEBABR P LS BEEZARS, FAERBRE KBGO T, AR, EAELRMERT S EEH S
SRR AE G A 2, AR G H R AR o 2R, AR QuickBird BB #/F LB ERIE T, ZH FELR
B KA R R B SR B Ry B — 2R Y

GRS RE TR ERF LN oM FE KA §E N B

:P237 (A

[1-3]

[ K-SVD

,  Sobel . Laplace .Canny
[6]

’ A

[4]

o

D& RYVM(M>N)
€RY > f D

:2013-06-14
(40801166) ; 863 (2008AA127106) ,
. E-mail; hqiuyan@163. com



914 .

2014 8

ly: minl|xl, st
.

vHxHo s x s

» (D
(6] (7]

’ ~ o

@) S J bign

f=Dxr (D ;

DeRnXk ,
. 7]

[9]
fion :
[8] s ’
’ D) ; Lo
, Or = At X L s °
i . 2) . Ok =
’ A X Liax s k=1, ,k,
[4.8] . : @ flugh ’ flnw ° o
{afh saihen ) = Arg min || aiw | o + [ awien [0 — S s low 3
Flow " high Qlow » 0 Alow 3
sete = fiow Tt frien = Tiow@iow T Thigh@hign Frow = Tiow ail o ) Jlow s
2 S high P:f_flow;
s Tiow~ Thign Qhigh 3 Qhigh »
3 Qlow ~Qhigh 0 Qigh 5 Srigh = Thignalhin e @
Tiow s Thign Siow= Siow — ¥ TV fiow } /9 frow) »
3 Tiow @ow =2 frow » T high @high 2 [ high TV , 7
’ Y °
{ai, aiig, ) 3) 20=8—A.
. 4)  6>A, 2); )
(2) .
b
o
2
b
0 )
) o
b b
0 )
1.2 ol
o o )
s
N ’ o
b
) . o
b ° ’
b o K_ “ ?
SVD(K-singular value decomposition) “ 7 , N .
. . gi=Cg
. g N . C
D Curvelet 0 ,

nXn

[10]
b



39 8 915
(€D . )
2 — jg?‘.T/ ‘gﬁTI | = ko)., (3 ,
1 0 ‘gﬁ.lz ‘<k0./v/ ’ 5
¥ 507 ’ ’
sk j , ; ,
) i, ) )
. Nj.i
+Median(| g%} ) ; ’ ’
T;. (4t ’
T, = ml\/{ediag.(é7i(é,l) 1) (4) | o
O K-
SVD , (2) , A=0.96,y=
) 0.8, , 1(b) o
) ,
s . R 1
0 ) (a), 1(b) ) ,
, VY S ) ,
j , (3) . @ . ;
J ,
o 4 .
. © 1(c) (j>3,k=2.5;j<<3,k=1)
, , . 1(e) ,
3 ( 1() )
. 1(b).1(c) ,
3.1 ;
256 X , ,
256 N 0.61 m  QuickBird ,
, 1(a) o )
QuickBird , .
3.2 )
2 ) .Sobel Canny « 3
11, . 3(a) 1(c) Canny
) ) »  3(b) 1Ca)
Canny . 4 )



916

2014 8
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Decomposition Images and Its Denoising Result
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Fig. 2 Over-complete Dictionary
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Fig. 3 Comparison of Linear Feature

Detection Result
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An Approach for Linear Feature Detection from Remote Sensing Images with
High Spatial Resolution Based on Sparse Decomposition
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Abstract: Linear feature detection from remote sensing data is an importance step in automatic target
recognition. A high spatial resolution remote sensing image is highly detailed, which causes problems
for some linear feature detection methods with edge fractures and fuzzy, salt and pepper noise. In this
paper, a novel linear feature detection approach for high spatial resolution remote sensing images
based on sparse decomposition is proposed. First, an over-complete dictionary for linear feature detec-
tion was designed with a K-SVD algorithm. Using the sparse decomposition model, high frequency
components were extracted from high spatial resolution remote sensing images, realizing initial detec-
tion of linear features from high spatial resolution remote sensing images. Then, denoising with a
Curvelet and hierarchical adaptive threshold was applied to the high frequency component, which im-
proved the linear feature detection effect.. Finally, a simulation based on QuickBird data was execu-
ted. Experimental results verified that the proposed method is superior to the Canny and Sobel meth-
ods for line continuity, low contrast line detection, and salt and pepper noise elimination.

Key words: sparse decomposition; over-complete dictionary; linear feature detection; high spatial res-

olution remote sensing image; adaptive threshold
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