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SAR Image Processing Using Wavelet-based
Sigma Filter and Edgemap
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Abstract Any classification process using SAR images presupposes the reduction of multiplicative speckle
noise, since the variations caused by speckle make it extremely difficult to distinguish between neighboring
classes within the feature space. This paper focus an argument of effective filter for preserving the weak
boundaries by using the proposed method. To reduce speckle noise without blurring the edges of reconstructed
image use wavelet-based sigma filter. As a result, the edge information of reconstructed image reduce blurring.
Simulation results show that proposed method gives a better subjective quality than conventional methods for
the speckle noise.

Key Words : SAR Images, Speckle noise, Wavelet, Sigma Filter

I.4 & Tohe B4R Q8 A AA|gE ARREFE

speckle & Al O AAE= 54S 7L vk

SAR 9742 speckle #5202 Q18] G el W2 speckle Fool e date gL AAM BtolA A

AokS Rl 9t} Speckleo|dh A0 EHH FEE A s FeFo] BHES A& U] oF) wahA, o

2719} 7F H3E Ao A 4lgtE] o] HEof QA HAY] Aol thal A & =] 2] (Preprocessing) & speckle 24-& W
o] A (B AR AV ] S A AAS T X2 AEshd "ok

< o] Hyt Hr|go=HE Bl AR A0 speckle F2] A BAe A &
= Wslo] o) A= AR era‘” Gel(granular  FHApel Hiro] H|E o] &d) FeS AT ksl
m) = =]

[¢) =
pattern) = WEHATE SAR| s e Ao , 29E e 50 #UE 3% do] A HAke
Hashs B 545 A, 101 1 Azl AZlell o Hite] )7} speckle F-o-o] TS Hite] |7} A
*zé,ﬂ%, —]Xéﬂﬂj:‘(“r‘) 7] ;éoj E EO.O —8]'7'" "]'E]"’]'7] “H‘E‘O] . :131]/]' ﬁgﬁ—oﬂ 94‘;‘} Ho]—
LT He ¥ Bals S Wojmels RS A 9

Q, BRAUE AR EN DY
L2t 2009.10.8, LA 2009.11.13



e AARE T e mean BEY, median
LE|Y S} o] 279 Aelshz PPOR speckle T
2 FY FE QAT B oA FIL A)E nE
a7 e B i,

¥ i=Fol A= SARA flol28l 7] sigma U
% QTEL A8 speckle &2 Fol3 AT
& Agate] 71E] WEE o] g7 F et A2
solA] $45 5 gl

I. fle]jrm=1 Wk

2 o] okl A S8 1 g dolnd WF
ME F1 Y Fulg o] Fefslof Qojul B o]
E2 ATFORA PN, 9% 45 % IIET 5
o) woplA] s ol g5 x ek deluge o

y (g’b)(b |a| lp( ) €))

U : mother wavelet
a . scaling parameter

b : translation parameter

o7, t= AZEAS] Wl aE FEiAdEo)a,
b olsAdiEolth dF dlejHgl CWT(Continuous
Wavelet Transform)< 21(2)9} Zo] Aojwt).

W on= [ _”wﬂaq; L A DD @

Aol A AREE 1R 4]

Jo] B
S ot *@.%% & B¢ Xé?r ]l $1°]Eai‘(DWl:

3} o] Ao}, AT slo]n
b = 2k 4 digee

_J

V() =2 2927t k),

)

=2 [ e

JkSz 3)

it—k)dt (4)

2219 GdAte] gol Bl WMshe 19 oA BAE LL,
LH, HL, HH= oS Yehdith. L He 242t
Agat e E o} a1 9 FHE o]E-5te] T
g ofmgith

:0'1::
i,
2 >

h(n) 1 2+ [ LL
h(n) 1 24 {
agn) M 24 " LH
W(n)
h(n) 1 2+ [ HL
aln) 7 24 {

g(n) 24 [ HH

I 1. gojrE ¥k 2
Fig. 1. Wavelet transform decomposition.
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Fig. 3. Results of different filtering schemes :
(a) Noisy image (b) Gaussian filtered image
(¢) Anisotropic diffusion filtered image
(d) Sigma filtered image
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Fig. 4. Profiles of the magnitude of the intensity
at the same row in each image of Fig. 3
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Table 1. Comparison of filtering results of SAR
image
SNR MSE
Median filter 22.10 118
Proposed filter 23.27 106
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