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A Method of SAR Image Edge Detection by Modeling the Properties of
V1 in Cortex
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Abstract: Synthetic Aperture Radar(SAR)image edge detection is a hot issue in the field of image process-
ing. It is difficult to eliminate the noise and internal texture of SAR image by traditional methods. By mak-
ing use of the properties of the receptive field and the surround suppression mechanism to texture and noise
in the homogeneous region in cells with non-classical receptive field in Primary Visual Cortex (V1) in hu-
man visual system, this paper proposes a new method of SAR image edge detection by modeling the infor-
mation processing mechanism of V1 Through the operations of odd and even decomposition, spatial sum-
mation and normalization by Gabor filter, the paper simulates the properties of the classical receptive field.
A series of computational steps motivated by surround suppression mechanism are added to suppress the
texture and noise in homogeneous region and preserve the contour wanted. The simulation results show
that the proposed method can suppress most texture in the homogeneous region of the four kinds of SAR

images used in the article,can weaken speckle noise to some degree, and edge detection effect is better than

Wi HH3:2016-12-05
ESWMA - EKHRFAEA (61472441
EER N2 MEC1993—) 5 InAR ML A A+, E ARG 5 A T8 BE#F 5. E-mail: wszxxmx@163. com

SIHE:F WM. i F. S F.E. GHAKE V]I FHE SAR HEAZBN[]]. SFETRBAFFREHKFFH).2017,18(2):49-53. XIN
Peng, XU Yuelei. MA Shiping.et al. A Method of SAR Image Edge Detection by Modeling the Properties of V1 in Cortex[ ] ]. Journal of Air
Force Engineering University(Natural Science Edition),2017,18(2) :49-53.



o0 25 TR LR BRE D

2017 4

that of the canny detector. The method can be applied to the edge detection of SAR images.

Key words: SAR image; edge detection; Primary Visual Cortex; receptive field; Gabor filter; surround

suppression
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Fig. 1 Output images of this method to

(a) 54

regular grating and plaid texture
HIE T(b) AT LA L 225 07 VI X CR AR Sg i
D Ab BHIS S SGHEFO M AR S B DL R R A 2 AR
D 1 S I HE R s AIRT 1 Co) ol L it — 25 i A A %2
TS SO R Y 0 G R R T
Ko XU BT 2 T 3k X (] JBE DX e ) S0 B R R A AR
LAk Ei R (A NI DO Uk 3 ioalll 8



% 2 3

MG OT R VLR SAR R8I0 G A6 51

L2 #IEE VI XER

H BTSN 51 R 2 Gabor 38 % 5 R A V1
X fA7 B 40 ) SRk 52 SRR RN . A SO Y Gabor
DB AR AE 25 1] N K Gabor &2 45 B0 ek $ 4% 1E 4% 7%
JR T J5 43 A% 2 i 1 10 A 004 D 3 4% » 0 oat) A D i
iz B B JE N A AR B A O R g ad A — e Ak
PSRN VI KR4

TE S AR BB T, y) s Ho (o ) AR AR
R AL E B R R IR
H(J._’y’ﬂ"f‘\}):Bp@—(;zﬂf > /265 jex Cfeos COTH/snCOYD ()
U 2o Sy v ST R R B v 22 9 s TR R A RN 5 0
Sh T R 200 ) i e 7 1D 5 o SRy SRS B R S AL R B
e o B8 B R B AEAR SR A N/ (2ne’)

BB iFf T 1) 225 1) 8 20 4 1) 52 988 -5 R #5820 301
H. 1 H, W0 25 8 8 5 2% 2390 O -

G, (z.v.0.Ff) = H, (x+v.0.f.) (2)
G (x,y,0,f) =H.(x,y,0:f,) (3)

L b ) 7 48 08 i RE A BT 40, VT IXC ] A 40 i
32 B YRR Ui e O 1) A 0 Al B S TR f |
1] B 240 i Y 7 08 0 1 0 531 A

R (x.y,0,f,) = G, (x,y,0,f)xI(x,y) (4)

R.(x,y.0,f) = G.(x,y,0,f) % I(x,y) (5)

S % 240 i o 7 AT 5P 200 R ) 1 31 3R A B L AR S
SE S AT BRL 20 7 A8 o 7 1) B B A, BLA L (6)
E(x,y,0,f) =R, (x,y.0, f)" +R. (x:3,0, )" (6)

BOEA N A>3 (8] Uk P A% - A0 A & Jr 18] 76 25 [H]
PIS) o AT N AR A B 0=0, . Q » -+ 0y - H—
AL PR 515 2 R 28 V1 iy s an =X (7)) s

BV (roy.f. f) = — B0 D)

DIE(x,y:0,f) +¢
i=1

A 0<e<<1,H—DEU/NHE &, LUk 07D
GrEER 0,
1.3 IRGHIHITAT NN

AR SCHRE B PR S A ) - 5 i 5 Gabor
PRERSE A LI AT I

B E L — AL Gabor # R 803 7~ #4070
Bl pRES S B 2 A e 307 R B0 25 1 ROR AR & U2
B 0 BRI L A T RS2 BE IR 0 (o 0. &8
W) 37 W 2 A X B R TE HO RS 5 b B B Y 3
R 3 ik, HAA L0 (8)

Lo (2039:0: 1) = | G (23,0 1) — G (2430 f) | T (8)
KA G (pots0s v Z LYY Gabor 1 K% £ J2
T R 2 R B R A 28, B L (9)

Gi(xsys0,f) = Be < <m0 (g)
SR | o BB P (L1

HEAESE R R, AR
z, 2>=0
|z| "= (10)
0, =2<CO0
E X FE B IIAL R BN w(xay.0, f) R ()W
IH—fb P 5E -

w(x,y,0,f)= Lo (xsy.0,f)

H Ikl,kz(l'vy,@’f.,) H 1
Arpa ] ARER L-1 5%k,
e A Q2B AT 2 — i () YR 52
PO ge &, HAR b VI X 5 5 B A ek 00 6
-
S(xyy,0,f) = E" (23,0, f) *w(x,y,0, f,) (12)
PG 26 3o R SR 410 ) Ah B 10 e 2 i T 25 SR R
EV' (2uy0.f) = | EY (2340, fO)—aS(zay 0. f) | 7 (13)
A SCLL Matlab 2014b 1E Ry fif BV & ff A
FE T LR N B LRI 4 R SAR RHR UEAT L G
DA £ L SE 06 IE I AR S8 oy f TS SCBR 18 BT
P AR Sk R RS AR ] f, =0, 26,0=1. 2
V1og2/(x/f,/3)=2.59,

1D

2 SEEREER AT

2.1 SAR BGHBGKINELE 1
2.1.1 R SAR BG4 2 A6

k) A5 B IR AR ST 5 VR 0 AT AT M 5 Bk i
() canny 5 F7E h HCESBRH:, dE C 1 B4 R AR
IR SAR R AE B A 20 5l i 4T Gabor JE U
I ARG L 5 L5 R 2,

(a) R (b) canny & i th

(c) PV 1 & th
(R INER A

K2 B A SAR EIR A i1 ZAs I 45
Fig. 2 Edge detection output images of a village SAR image
H1E 2Co) R R MR 25 i VI X CR R 48
D b B B AR B T S AE B B SO R AR

(d) 7 VI i
(IAFRGERIH)



02 25 TR LR BRE D

2017 4

PEAREE T ROk A 2(b) (D LB, BT 2 05 3k 4
il T RAER SO, —E R B T SAR EIR R BE
R UG T L canny 87 AP SAR E{R 14 %
R ACR o X2 R O AS SR 2 07 35 6 A SAR ]
A8 [a) J5T DX I 14 30 B RGP AT R I AR T
2.1.2  ZBGH R X AG I 25 R A 2 0

TR AR SCT5 3 24T R SAR R 140 5 A6
A8 O LS 50 3 e v o oS O A A B R R
B AR RO (I B T A O B 2 29 25) 3 A ) (3
EM AL R B o SR BT A R S 8O HE SAR ElR
I 2 A I AR OF il E R IB S B A . B8
ki sk S CHL[20 I E RN b =1.k =4, LIE2(a)
S SAR FBAT it A iz F 48 i 28 k325 23 331l 2
ARLL L 3 AR E o Z 808 E A SE g 45
RULPE 3. h T IR BRI p R S B T3
2H S RIE A 10 G ARG DN 45 2R

(a)3X3 (b)5X5 (c) 7X7

(d) 4% (e) 81 (® 124

(g)a=2
&3 KRR ZEEMT 0 A0 I 45 2R

Fig. 3 Edge detection output images under different parameters
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