[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-31 ]

[ DOI: 10.52547/jsdp.19.1.137 ]

Sl adgi 23) y3 Ao LB YDY) Ay
by 93399 Adg3 ad) i Jaguas

T50 5 L G0 9 sle |52
Q‘f‘ ‘Q)J ‘0).: oliwlo “S.»J...e(o 9 ‘5.3 wu.)).' G).'B.»_».le ‘swd...e(o eqi.......lo

oS>

9 (o0 &bio  golli (510 i (slao )5 10 (leh 9 O iliso Lyl 40 (610 p gl b3l 5 (SS9 (SAR) jlw slaylal,
L slwginng pb sl b ylol) drwsi b 8 > Cdlo 50 Lubl (s9hsg ol g cyazr o)) S psl Sl jo aiswd (Sl o
3929 i slwag 03ld 0 (cwlul G dle 51 (S jlw 1 glai wiile .cuwl ouds &Iyl (Jaworo &S (5l (VISAR) jluwg jlasisla
ol ilizo 9,509 dw slung GPing 393 @8 lp pgal A9 28) D) il il b dlio (nl ) el JSul 489
b 2 ploj an 4 dzg (e it 9,559y 50 ol oulh (2Ll g Ay M gam aw™ 9 M (S Sl M S 8"
39 el ool oolaiwl yloy dad 50 cubadel &d) s ¥ (5 S uSilio 3l (g0 0,509, 40 g ol adgi &8, I3o Wjgod g
Il oo gy ol pogdletcuanl oui solitwl giugg 5o adgi @8 sl o) 9 (S0 ard )0 Gamdm LS I (gumaw 5,59,
&1y 345 SAR-BM3D i ddgi 28, ydmine b9y dxuwsi b VISAR-IBM3D ,Laxs| 4 i Incremental BM3D ViSAR b b goyos
SAR- (g 091 olyed 4 1) (g ey iz B> g ka8 gl lo iy sl ey ol HESLu o b ol diundlyl o5 oud
9 Sladg5 p gl ST g3 el )3 s 3 03,5 drmlino | a9 (y3u pguai 31 Ayl raoiti Srgo GLdS 40 Coni o5 )0 BM3D
oo G 8 ot (Siwnod 5l g 50 542 b VISAR-IBMID (fig) 50 (o0 (o 1) (s o adg3 &3 prguai cadgl (o
w8 Gl ploj e pglal e g Wldse Bis pogdle (lgi U o oolistwl ()l 2,38 4395 &3 61y (S w28 4 5l g
S 5539) ) Glag (2Bl Gy riired 3 (53lwannd 4Bgi b g (59, » kel Cawddy TS iRy Sgady 35 1)
ol 1y (B oty 4 Comd VISAR-IBM3D olesiian 09y YL (215 oiamed 9 0,509, plo b o goliiy

B3 o0

ViSAR-IBM3D SAR-BM3D ¢l g 959 «ylw o JSamol ddgi 235 1 g0ulS 5519

Extending SAR Image Despckling methods
for VISAR Denoising

Zahra Abedi & Mahdi Yazdian-Dehkordi®
Computer Engeenring Department, Faculty of Engineering, Yazd University, Yazd, Iran

Abstract

Synthetic Aperture Radar (SAR) is widely used in different weather conditions for various applications
such as mapping, remote sensing, urban, civil, and military monitoring. Recently, a new radar sensor
called Video SAR (ViSAR) has been developed to capture sequential frames from moving objects for
environmental monitoring applications such as image or video segmentation, classification and change
detection. Same as SAR images, the major problem of ViSAR is the presence of speckle noise. In this
paper, the performance of several image-based denoising methods is studied for de-speckling of ViSAR
frames through “Frame-by-Frame”, “Averaging” and “3D” schemes. In “Frame-by-Frame” scheme,
each video frame is denoised independently of the other frames; whereas, in “Averaging” scheme, the
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denoised images are averaged along a time window. In “3D” scheme, denoising is performed on 3D
blocks in space-time (x-y-t) domain. In addition to these schemes, a novel extension on SAR-BM3D
method, called ViSAR Incremental BM3D (ViSAR-IBM3D) approach is proposed for video denoising.
The SAR-BM3D method performs denoising in two steps. At the first step, it uses wavelet denoising to
primitively denoise the original image; in the next step, this image in combination with the original
image are used to estimate the final denoised image. The main challenge of SAR-BM3D method is high
time complexity especially for video frames. Here, in ViSAR-IBM3D, we benefit from the correlation
between the frames of video and utilize the denoised images in previous frame to de-speckle the current
frame. The proposed method can remarkably reduce the time complexity and improve preserving the
details and the contrast of the denoised frames. The experimental results evaluated on real-world ViSAR
video as well as video with simulated noises show that the proposed 3D filtering scheme and the
proposed ViSAR-IBM3D method achieve better denoising performance than the other ones.

Keywords: SAR, ViSAR, Noise, Speckle, SAR-BM3D, ViSAR-IBM3D
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(Figure-1): SAR image despeckling methods
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