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Abstract
Fast Fourier transform(FFT) is powerful, fast computation framework for convolution in many image restoration
application. However, an actually observed image acquired with finite aperture of the acquisition device from the infinite
background and it lost data outside the cropped region. Because of these the boundary artifacts are produced. This paper
reviewed and summarized the up to date the techniques that have been applied to reduce of the boundary artifacts.
Moreover, we propose a new block-based fast image restoration using combined extrapolation and edge-tapering without
boundary artifacts with reduced computational loads. We apply edgetapering to the inner blocks because they contain
outside information of boundary. And outer blocks use half-convolution extrapolation. For this process it is possible that
fast image restoration without boundary artifacts.
Keywords : boundary artifact, restoration, FET, edgetaper, extrapolation
I.M B w2tz Abgl dubH o2 dwkslE o gokdt tixg o
A7t BeFol FHojddl wet u3bde] AR o
UAE A Ygo] ofe] SERoIA B A Al W £k FAeka gl FAelth 02 o
S8l wet 14% 9 G Pl e #le) A FEAY FEE FAR 4N ddo] Hatd 94
A AAL A} 53], d=F siHe} 2EF tixg 9} S 4 4o A Edste Aolgl ge ox
g GAERAHHES AN YRES ARG 53
T, B, 29UEn Aoy sy RS 1 Folo ¥3k(Fast Fourier Transform:
(Dept. Image Engineering, Graduate School of FFT) & o83ty A& & A7t} 3R 2 FFT
Advanced Imag%ng Science, Multimedia and Film, = QA Usle e wo7 AHoss e
Chung-Ang University) s o= .
" Q3 Ay n YAR B Heo] dhioln JHE JAAIE FU)EHeRE ukEg
(Dept. Web Information Engineering, Hankyoung Y= 7Hg0 sl Ed9 galdde 2 1R 954K
National University) ok Baos]l WAEA G0 B wmo ojmsl Bz
% ol AFE 007ME ARGAe Aoz oo 1 ool WA AT £ e s eld v
S A H(NRL)Y A Q7 LA gt d 2@} &8 FAA FaF d9H IFELE HEA 2
dof 758 A vdgIdadnds 22 g sy @4 gy 2437 s dsiA
B (SFCO)9 X9 20079 % FIddn $4d - =1 11131
FAATFH A del @3, A= B
Haeda 20079749259, 4 ¢85 9:2007310929¢ FEELLS e e FFHHA dddandd

(679)



64

xstel waY dagNozRY A4 FAN

7he ol

g= Hf+n,

33 27|12 2= At J-’F(Pomt Spread Function
PSF)E A183iA FAH T fd4a S3HH

R
££,
ng

de o r

02
fo lo o2
of
ox
o
1o )

o

(A
r?a
o %
N
N
B d

-4

N
i)
P

o e e
ok

2

F

o o
tjo
oy gz M

=T\
tob
of
Y
£
N
N
)
°
_QL
rlr
N
i
o
ol
&

=
et
22
i

"Jﬁl /“Xﬂ l!
Fhelet o |32

_lln
fnu

3

ox
rlo

J&‘l

T
bt o3t
= 4
S

t
Lo

Lo o 2 i L oaf
T e
- N

Ol
-

X
N

0 :
ok oE S o B

o
g
2ol

Mo ey

o A2 it

o
i

L 2 o 2 Ao Noo® N omr a2 ot 49 Mp o x o oo

o of

N
- m 1 2 A2

o
il
pok
tob
P
1o

3

2
>
o oX
rr

=
‘3:
e
ik
p‘lg
>,
i)
o]

oft o e
gox ox
lo fo
e
H

s

_°,L'_HlmZi_\goﬁﬁo&oﬂo%é-{qwﬂh_\:ozﬂmlmjz1
Py
Y
AN
on
ol
"ﬁ(—)‘m{u:

(680)

YYgE 4

ag 1. EIYe| METJL &4E EHA
Fig. 1. Observed image which is lost the data of
outside region.
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extrapolation, () Proposed extrapolation,
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Table 2. PSNR of restored image.
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Table 3. PSNR(dB) of high resolution restored image.
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Fig. 8. (a) Original image(2048x1024), (b} Blurred image with 7x7 uniform biur, (c) Block-based restoration image without
any preprocessing, (d} Block-based restoration image using proposed algorithm, (e) Crop by 512x256 image
from(c), (f} Crop by 512x256 image from(d).
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