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Automatic Target Segmentation in SAR Images Using CS
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Abstract; Object segmentation is an important step in SAR super-resolution processing and automatic target
recognition. Considering image inherent sparse structures, an automatic target segmentation algorithm is proposed in this
paper. First, a transformation matrix of dictionary is constructed to project the SAR image into a high dimensional space,
and a sparse representation set of image local features is achieved. Second, a random sampling matrix is used to obtain its
compression sampling and a mean-shift algorithm is applied to parallel process multiple sets of sample data. Finally, by
using the sign test method, the SAR images data are classified as target pixels and background pixels classification.

Experimental results demonstrate that the proposed algorithm has a good target segmentation results for hard target in
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synthetic aperture radar (SAR) images.

Key words: Target segmentation; Compressive sensing; Mean-shift clustering; SAR image

0 3

(13

B AL TR (SAR) HARBAE IE A RERSH B
K, B 1R dm o BRI AR W B v, A2 TR A K
BB AR AL T i Z ook, SAR B Bin B A
THEE R RE AT AL Y2 SAR B &5
PERCBERER, N CHLEE/ N B AR A
H5IRHIEE T &4, SAR EIR 4 8 £ 507 B A 4t
BRI — SR A Pk A A TR TG A SO FH 400
B — R H A B R, TCg R % 5 T Y H

S H 3#9.2010-11-13; &[] H3§.2011-08-26

HBIH XK AR A (61071163 ) 5 iz (2112C52034)

BRI 30 2 B Y T ) P 45 W, R AR 1 75 g JR%
PRI E AP FEI R . NETRER N E K
FBERE , AR B M ARG , A8 245 HE R 4
I B BLFR 028 (pixel classification) , B —/ME R
PN (class) o

ETIES RS RA 7 28R B AL B AR
PRI GRE) — N EE . HEETSEAMT T,
ESHATT T B A R R R, B E R
DA, X T2 T80 A T LR Y SAR, X Ff L s R
NEE, WERATWIESBETER . T ER



2576 TR

F32E

FrEN Figh Parzen 25 B A BRE AR MUY
Mean-shift'* 2 775 . J7 [ B L 5 I ) 2 )
F RS X8y e 466 B L7 BN BB M5 B AT AR
I EN BRI UAE A A TR &1 (H
T SAR BB B M T RIS , (145 1028 5 sk A
iR SAR EMRFFAE, & ibi Parzen B % Al 1107
WL R [ Ok A ROBE 4 ) B W AR
BOU A %R BEAG T R R, 3R T B AR E
HERPE o BT AU 5 5 o B okt M BE M 7
BB I HERNEHFURMRERNEZEBER,
B3% J7 vk b 8 L& & T 28R 40 28 [n)
Mean-shift 33 ° J&—Fh A 30 A 3E S H0KE 5 5% 1 4
T, T K BRRERE R, BRI S
FEME, FIRMBE A ERBBIENZ S
(Z7) , BARE L A% B AR 1 3R FE LR
P, (Hil T SAR B M T R i &= 2, (515
Mean - shift 3% i3 2 ) & 1 32 B0

HEZROLHH 4328 77 1% ( Frame Texture Classification
Method, FTCM) ' J&—FidH s Bl BNl X SR o A
MBS Ay I . B PR A P e A
i, 35 BRI EF KB R R GRS, R RIH
M ERBR K. B THTRMIFTE, SAR E#
FART T2 ER BR R 52 BEAE A B M BEHLE 3h
P, B LLSCRR 6 ] AR I ax 8 BB pe X 43 %1 i B
WEE 5SHRREASKBRRSERALT . SCR[7]
FrA-481) SAR B4 BAn il Bk & —F R T T
BN P e A RS 1) 7K - £R BOGHR B A 2 F 7 12, B
BoE A TEB & X ER S5 HHR R 5
AR, % BA IR S A T B KR ) SAR ER
I EIRCRALEE

Wi B R s @S TE R SR AT R A b, B BRI 4K
TR, RIS MR, LR, G50
MBS TS KRR TS ZERERT,
JE 45 8%40 ( Compressive Sensing, CS) M H#] & % 55
IR S RmE RS/ B R R T —F A B RER
RERE BT (55 B B S AE RS T L A
EFXF SAR [EMGHb i) B8 E AR X 88, F) A CS B it
Xof Je A5 HEA T A L A B R A SE B bootstrap AL, B
FH Mean-shift 228 58 32 FA4F -5 46 0 bk R 4T 432, 52
BT SAR B B SE RH - FIALH, LA T 5
PR AT SAR ATR R IR FIEHE

1 [E4RREA

fE5 3 I 5 FHAE B2 il AS RS e
SEHLAE S 4 P R B R, Candes” ™ Al
Donoho' ' 22 BT B, BEALI B 5 T 77 IRA
FEHSEHUE S A 4 FER M B RN, B S T
FERBM X —EIE W KT ZEISHZOERE
&, 4GS A s rT R R, B R E S B
UGS BE A LGS MUERR SO R . )%
x(t) ZLIRTE ¢ Oy BB EIUES ¢, REEMR
HAPER A/D Bl gt X e RN 2 A/D ¥k o, X
BEHUES x (1) HATRAEIG A3 B 0S5 PR B i
BEES, @ e R™(M<K) REMHENEE T X
P EKBRRFAURRN

Y=@®X +n (1)
Hrp, Y& MAENRmE,n 2RGEMFE X (1)
A, A5 R
Y = [(X,®,), (X,®,)]" +n (2)
XH, ¢, REHENEEREF & HiTHE,<, > TR
WAELBH AL, BEHMES x (1) 2/ A/D 8 o,
ML ER T & LI T M 4N B+ HERR
Y BTk, BOTRGHS MBI E Y RERES X,
B A X 22320 B AR B 2 FR MR AR AR IR A
it X,

BikfES X e R fEFili w = (W, FTHEAE
W@ .4 WX = (WX}, X B ¥X R
HFVEX EMER, YXERET ¢ EX LNE
A,v 2 wve T RFIHE, XB || RRER
£ I C NHHEES X B X TRRN

X = JE;&U]'I’" (3)
He, a={aljll, RIESXEFRE = (¥},
THmHRER, IES X EEHRBWRBES. T
=, H1(2)=F(3) X153
Y= {Yaljlow]} (4)
KEF N
Y=EQM¢W (5)
XH, oW FRET O ¥ EHRER.
TR, BiviEn o LLERTLIT I 155052
_min |l fEFY = X aljlow  (6)

jel’



512 3

¥ B4 & T CS i SAR BR A 3h Bin o #IE %

2577

A2 305 F R4 O BB T F5 SAR B R
BB B R BT AR BREHE W £ B e s ], LA A
HIAESY S AT PEMR A 358 S0 FIACR AR A , R FF
REDLR R M5 B Atk AR5 X s R AT
BEYLRARR R, 3 BULA R %A , LA T 5 1 50
REEHAE, BASETE, BIRXS SAR BRI RHS N
HXES X, HE L WK ANEAR o] =1,
K) , 53| N 452 {55 B A 7 i .

o[1] w[2] o[ K]
- w[1]? [2]* - o[K]? 1)
o[K]" o[K]" - o[K]"

H 1EAC VLT iE B ( OMP) EsR AR AL T 72 :
min||X = wal, R |al, = S (8)
XH, ||, BAETEES BB KR AR R
il %A M = cSIn(K/S) ,A83E M x K [y iR AIEE 0 J7
Z /M BRI BEYE R @, 15 R4 &
Y = da (9)

2 Mean-shift B3

AR 0, (i = 1, M) BV O, M x N B
HEME . 175 B A FHIES S 1T B 1 -Mean-shift 5
YT O, HEFTEEAIH . Moan-shift 15 TR A
BARBINE SR B, R 3% AR B, P R B B
EFF ks Mean-shift 1 {13 #2, Mean-shift A
AT I REGENZ S (385 , BA LU
K&t B AR R MUE LR . X T8RS 0, =
(@, Hmrs s

WV
. c
flx) = (MN);L,;g(
T E Mean-shift I 3

) w

Zzﬁl@g( x_@”:r)
m(x) = I (11)
Zleg( h )
B LA
m(x) = %hc%;i%) (12)

B Mean-shift I 1F FbF I — AL Ak 195 BE REREE .
TEASCH, AT Mean-shift 75 2% — 4
i 0, BT RN R ARG 1A 4 M0 T

FBIRITR AT 0 B 1 AREE, 153 0, P& LR
EESTT e
2.1 Mean-shift BEE

(1) FEIEFEAX LR 0, #H1TI8N .

(2) EEEERNTISE b, FFEE 0, KT
Z 118 Mean-shift I ,

(3) MIBHREERFTEIE T

IR RESE T, 53] 0, & BHE TR WS
fE , B BAR TR YR S A B AT 2

(4) EEFRQ)FG) PHEFTAEBIETTRIEL

(5) EITEBH-E IR , Y 2 S X
TCRERWEIK/ING 6, PITRIT 1 50 bk,

Mean-shift 3535 7T DA SK B B3 9 — R %
FERBWREA, B TEM CS BEREINETE
FHEEA B 5 GE TR, BT LA Mean-shift 5732 X%
BENLER REURFHER BIF I REHOR . 751, Mean-
shift FPA T PR —FEESEAE T, SRR,
FESHOT XA R R B RS , I R R d
Gy R “YEBURME” o % T I, A SCHI A Mean-shift
REBEDHINEIEES 0 PR _HHEE 0,00 =
1, M) AT 33050, (AT AL 3 A 07 20k 52
B, DAZS 8] 2 4% BE R B 8] S AR

3 B3BEHRSEEE

Xt F &K E G, Y E R R — A X 07
MR & BEE AR S1F R E K38 g in, BRIk, O T RE
TR B R ST EAR S 2E E R B, AT
B R AT A2 BIME . B 35 B AR B R 58 15 1) B
S, 30 B T AG I PRI 5 b ) S AR o AR XA R
B, BATHE BAERE PR KPS SAR B .

I =1{I(i, j)

AT HIRRIRG— 13 RIZ K A, 75 SAR
BB T RAERAME, ) $8E— RIS (0 5
1) o ani, #8 B AR 2 #1 e AR B AL g — 4~ — 4 2K 1A
L4 Q= {w, w ARFIEE A w, F8EDGEH
FIARZE ,w, S8 52 o A S LT AR B R n
TED,

3.1 EBRHRmERIERR

—RERM T, AT N EXEMGR T ERAHT 3
RAEF FRE EWERDI M E AR R AT B

I<isM,1<j<N}



2578 S

H F32E

E#1
v
BRI R

{

FIFHHE R R
BRAEARE 1T

|

I fIFRGAR R

V

BEHLR AR ©

a1 28 e
Fhoy

v
%
%

O H® |«

]

M

¥

FHBEEX O h BN &

HITH LB SREE
FHERIFHEK
®REEAET

¢

REE A

|

B1 AOrERAT Bisao&sRE R
Fig. 1 Flowchart of the proposed approach
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Fig.2 Vebhicles at the airport, SAR image resolution 1m
(a) Input SAR image, (b) The proposed method for
target segmentation. Bandwidth value h = 0.2,

(¢) FTCM for target segmentation,

(d) LS for target segmentation
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Fig.3 A group of tanks, SAR image resolution 0. 3m
(a) Input SAR image, (b) The proposed method for
target segmentation. Bandwidth value h = 0.2, (¢) FTCM

for target segmentation, (d) LS for target segmentation
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Fig.4 Tank image segmentation (a) Input SAR image,

(b) The proposed method for target segmentation. Bandwidth
value h = 0.24, (¢) FTCM for target segmentation,
(d) LS for target segmentation
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Fig.6 Synthetic image segmentation (a) Synthetic image,
(b) The proposed method for target segmentation. Bandwidth
value h = 0.24, (¢) FTCM for target segmentation,
(d) LS for target segmentation
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