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A study on removing blocking artefact noise for highly
compressed images

Seong Won Cha™*, Jae Ho Shin**

JPEG 9% 947 2o 998 2us] 953 e 9% IneFl s 257 oleiE Fge BrAo
2 3YaT old oL 59 4580 5L4E 09 ol 97 ek B =R deluale sl e
= Al

7 O}EWE %"}0%7-%\:5]{— e EE AR a2l
e} [e]

g Al A AHE e 3k FEC teir = o
=

2k BeuT A2 2 4

Abstract

Blocking artefact noise is necessarily happened in compressed images using block-coded
algorithms such as JPEC compressing algorithm. This noise is more recognizable especially in
highly compressed images. In this paper, an algorithm is presented for reduction of blocking
artefact noise using wavelet. Furthermore, we also mention about the median filter which is often
used in image processing. Moreover, we compared the algorithm in this paper with the median

filter, and its result was much better than the median filter both visually and numerically.

» Keyword : JPEG, blocking artefact, wavelet

CHIRA  AME BARR  URE
« 2 1 2008. 2. 29, AAIY : 2008. 3. 3, AAlAZ Y : 2008. 3. 8.
cERusm AR3HY  mERus AT @



154 WBE AFEEREE H5GE(2008. 3)

.M E

olnl= JPEC(Joint Photographic Experts Group)<
78 ge *F&QE’_ ge 4 95 9 duEEd Aok
8x8 FA 5= (pixel block) 22 Usr
T 7t ERS OV FA! 3K Discrete Cosine Transform:
DCT) < &tz Fu4= 949 Aets} Huffman codingS A&}
o SkEshe dHe] e Az

ot 22 Wghol| o8 I 9 Ao Qg HE
&4 olglof o] 24} olElHE - (artefact noise)olFH=
AARN 7 Aol gt g Fo] dHA Slth. o] ofg|HE

e G2 grldM 3 (noise)olgne & 5 AR

ek vl RS AL 7] wRel =l e gt
wolgta #2712 sl
el Fee Hactedl dvdem Fg IH

(median filter)$} 373k FE (mean filter)7} Bo] 220
1 9Jth o]E "ee IS Bl o)E9] HHtgov} 7t
&8 ﬁi Tahe Wolt). & G 3x3 EESHxH
5o FA(pixel) 2 Uro] o]59] High e 7k as
Tl ¢ FAR viAg] At Fol du g3t gLaE 4
Fe] g el wol AMgsta gtk 54978 olElHE Ty
AAd e Hgk euoh 03 Beph o £ ans H
of & =o] gaeEd F1hak dEl9 vwsls)l

[, 2H oA
21. OlE|HE ZES
olglHE FSe E=7 of"HE  Fg(Blocking

Artefact Noise)? &% olE]JHE F-5(Ringing Artefact
Noise)®] F 7FA FH/7}F sioh.

“Jr@ oA ”“30}“ FEolth. 53] 989 d=5EE =
S W (Fuke Gl deto] Fhim & m) 2is) Lot &
T A A BAfola Bge] A5E 94 A 24

A 2 % gl
a9 2.1.2¢ 79 2.1.19] ALK RS S0 )
o mAola Fulel S5 A8 ol B 5 gk

J8l 2.1.1. ¢FEl lena G4t
Fig. 2.1.1. Compressed Lena image

it T2
Fig. 2.1.2 Enlarged Fig 2.1.1

8 212332118

o] o Bey ol HE o g B 9w ¢
3R o] f2 WA SFEEo| molSE dA e vl HA
drh. £54 oHYE 458 o 99
F Adez nZEse 9 ofE¥E  F3(Ringing
Artefact Noise) ¥ 37 tiEAQ] ofF|HE FJZolt},

22 foj=al st

dloj Bl W3 (Wavelet Transform)o] L&=|7] A1 23
A7 22 HA FobA HlmA AMZE Tlsolzta Azs
A5 slelEele] dAale AR 100 o] ot} & Z o
45 5w UAJd o] 7lEe MR Fejd W
(Short-Time Fourier Transform)2] T3¢l E2-g4 ¢
2] (Uncertainty Principle)7} GelAWA] L digko g b



14E gAY B2 olgHE #S AA 155

ol gt} oY dojHy ML ofa] Fof oA P s} adeA L' 'H'e 42 AFstet 139E vepdt
A &&= Stk g AFs Ay 13T Aol yroldl As B ¢

A% s(t)e] A dloj2al ¥gH(Continuous Wavelet 21‘4
Transform)9] 3<l+= ‘jriﬂ} 2t = gloj2gl WS glow Jugs &) Ao 4%
Q 45 7‘13 AA & 8o dEe -3 2XE FHshe
CWT(&,) )dt | ooo Eex; a-
ol o] AL dolHel Al wE HFe] 23}, o)¢f 2

f
714 ¥ (t) & 71z dlo] 2@l (Basic Wavelet) & 2
glo]Bal (Mother Wavelet)©]2} &t}
oat glo]Hal WMSHDWT: Discrete Wavelet Transform)
= 918l 4Ale 5 nFat R AFat ARo R Ure Tt
A1 dm]Fo] A H9ieh (1) =)o ohga 2t

27 2.2.1. Sol=2l 2l =4
Fig. 2.2.1. Wavelet decomposition tree

I9 2,219 B vle} o] A5 E nFule} A3} 4
o Ragitt. 53] o714 wy & flolBal Alg(Wavelet
coefficient) 2t gtk #3l FolA 1/2 the A
(down-sampling) & 3lo] & AS A ] vp} A5 2

71 1/24 SolEx 2al 9 o Wl 34 FHM ¢
*@l%‘%‘ (up-sampling) < 3} Y| Az B 3t} 459
W3S flal dloj=el Al wies A48 Mgl Atk

ol lena 94S 3 ©A BigksE agloln)

2 2.2.2. 2 X 3 | oAt flloj=Ed HiEt
Fig. 2.2.2. 2 dimensional DWT in 3 levels

211& #E | (Thresholding) g+ it}

BYAE T $R7 gliv e A9} axE wY

o & =EdAe

3=

4 21)° o] 4w

A2 plw,\) = {

2E18 AHgstBR S

w=E Al

oTW

i}/\lH

32 4o el Aol

e RERCR ¢l gholt.

23 T2 HMA

FUk Lol WE AW AU I
P Aol AgHm U,

noise)dll £ &4
ag 2,58 ol

°]
e

S |2 Aee o

=
a

(

E
=

|

o

ot

w |wl > A
0 otherwise

o Ao we

] ol A~

AH 2~ FS(Impulse

E Fao] £PE 948 bxb FA4

el

JHN E 5

% 2.3.1. 7KL EH
Fig. 2.3.1. The median filter

o]
PAA

=3 2o] opelE %

10
=l =]



156 EJ';E 74::}:1 ]:Eéﬁ‘!—‘El uI'HI)LwL (2008 3)

sieh. et ARG oz Pio] seiAn gl ¥
3. olRe 3k eV} Q%) A% £} BE, S 1

FIE Apeeb] wlZel A7le Z3teld.

. 252 olE|HE HAH EE Het

B B Agks TE A4S 98 5 A ARe

T EEAQ A5 s Aeolgtan AT o é}%&i tF

74 2)7F )\'GPC— AL o] Fgol WA 7he FE
(White Gaussian noise)2H= Aeoltt. o] 7Pgel tha F2
7F Slot HFk glot 919] drle FFE5e] AR F5d
e 7Hr2 BES VEER(2) o] 7P EEA =

ook

ojsh 22 Mg nefehd ofd As sty &l E

do,
1
mw
rlo
rd

AZ dolBell AF wie] EFFk olekE A
sl o] 24} St=RE %] (Hard Thresholding) & AH-3h
o] &g gk},

w |wl > A

A 3D nlw,\) = {0 otherwise

71 Ae LEA A e miRe] ZE gkl

FnEd (4)d wazd 7g
et

& NE e 2] 7 5

(2 32) A= o+2lnn

o ®FUA ne AA AEY Jseltt. ne €A 3

oz ool kg A

o = MAD(w, )/0.6745

1714 MAD= $7FatE2H(Median Absolute Deviation)
£ UeRiY thaat o] Hejent

MAD(y,) = median(|y; — median(y;)|)

A7 A median(y;) = y; TEL T

ol RE U4} FHRomE olugl NS Ae
@ 4otk 94 Q7] 40 2 B2 P EEAA 0 B T
A 1 250 Ageke BAS 9] BE BEd A
G olnt oldl Wy Ed B2 olHE 8 fid] EL
w37k ek,

e o 2 29 o] a9 Al 21 £
3 O & oI oA L ol 8ale] 7} B EEUA Ok
o 24 ghe e

N
Egvz
7 8% 0 9 Bt 0 = —— otk




157

N
D0,
i=1

N oy

’

O =

oAl o', & AHE3I (4 3.2) wek 2+ B5e] ek A

g 72+ 9.

Iv. A8 2 E1t

2 ARl 222 ofeluE RSS
x.{|7.|°|. o:IAI-
Fig 4.1. Removing blocking artefact noise using
the algorithm in this paper

O 4.0, 2 gIRES

w fuelse A4 97 PHeE PSNR(Peak
Signal to Noise Ratio)(3)< AMH&-3ITh.

2 g2zl FBEQl b Ao MSE(Mean Square
Error)7} $ith. MSE® tha@l o] o€t

N—-—1M—-1

MSE——EZ F,P (4

2*0 ji=0
4-1)

IR AR
F ﬁ-%o];ﬁ_%}-‘ﬂ_ 05]}\

i A=

1_,
o

A71 M3} N 27 el Azel shm 55l
8 9945 1 ) 1

MSEE = S v drpd w
SF A ZAske eIt ol Aes o A &
AFetet.

MSEE go] 225 1 o 93 243 5 el 2
X GHolth ol‘: Jﬂﬂ AL 259 Ael7t T w7k

W gt e T ozt g
dukAlo g Qzte] ezte AT Zhwe] 274 HlHs)
2 w0 agA 919 Brkle] 202 #s= PSNRe]
B Aoltt, PSNRe| Tl wlAdelct,
T2 PSNRE A ef2]oltt,

PSNR = 20log( ) (A 4-2)

v
v MSE
o714 Vi ZF o] AYigteoltt. T 8 bit 9 =
A Fte] 0-255 Ateldl] Foiglehd V& 2553 PSNRE (4]

6-3)3 At}

255
)

PSNR = 20log(—=22_ &
Sy
4-3)
PSNRE 242 ¢ o 947 A8 £ 6,194

JPEG, 3t 98 2 2 =Fo] due|Fe PSNRE Hlu
sitt. 22]A1d(Original) G302 F qt&o] 9 44
= MMl

X 4.1. PSNRe| H|m
Table 4.1. Comparison of PSNR

PSNR #t
JPEG @ 49.3892630927
e 46.3740296845
= dieE 52.0283155930

¥ wie) gmelFel 274 Beurt o Fe A%E 1
Aucks o Fgked o olft ¥
Qe

7 ot E 5o fhhe] 7]



158 EJ';E 74::}:1 ]:Eéﬁ‘!—‘El uI'HI)LwL (2008 3)

Aol $27) ofelAES 1)
e o a7t glof B
= o]Ro)d Sole wgol
e IR = |-
EEA 0o $& 771 A (4 39E A1 Sislon

e

ok 71 wZo] e,

o>‘

1 2HE ?—1%6}92—% 73%1‘@4 oy 2 B

2
R

]
SAct.

E27 oEHHE T3 A Al thaiA 15&
o] MELEPy T BEAcR s AE <&

. 28y o]E UiFE =EES
CREEEEEERR ﬂlﬂoF el e <

b4
ud

o Hu Lo
e
" o rlo

5 =
O
192
>
=
N
i)
2
(3
B\
2
I
o
2
At
=0g
2
>
1o,
flo w o,
to 2

2 of 1& 4z
o Q1N

(1] S. Mallat, A theory of multi-resolution signal

decomposition: The wavelet representation.
IEEE Transaction on Pattern Analysis and
Machine Intelligence, 1989

(2] Ivan S Sokolnikoff, Elijabeth S Sokolnikoff,
Advanced Mathematics,
Press, 1960

(3) S. Mallet, A wavelet tour of signal processing,
Academic Press, 1999

(4) D. L. Donoho, De-Noising by Soft-Thresholding,
IEEE Transaction on Information Theory, Band
41, 1995

(5] D. L. Donoho, I. M. Johnstone, Ideal spatial adaption
by wavelet shrinkage, Biometrika, Band 81, 1994

(6] M. Jansen, P. Oonincx, Second generation wavelets

Princeton University

and applications, Springer, 2005

(7) 1. Daubechies, Ten Lectures on Wavelets, SIAM,
1992
(8) Z. Xiong, M.T. Orchard, Y.Q. Zhang. A Deblocking
Algorithm for JPEG Compressed Image Using
IEEE
Transactions on Circuits and Systems for Video
Technology, Band 7, 1997
(9) Rafael C. Gonzalez, Richard E. Woods,
L. Eddins,
MATLAB, Prentice-Hall, 2003
(10) R. Gonzales, R. Woods, Digital Image Processing,
Addison Wesley, 1992
(11) S. Wu, H. Yan, Z. Tan, An Efficient Wavelet-Based
Deblocking Algorithm for Highly
Images, IEEE Transactions on Circuits
Systems for Video Technology, Vol. 11 No. 11, Nov
2001
(12) Z. Xiong, M.T. Orchard, Y.Q. Zhang, A Deblocking
Algorithm for JPEG Compressed Images Using
IEEE
Transactions on Circuits and Systems for Video
Technology, Vol. 7, April 1997

Overcomplete Wavelet Representation,

Steven

Digital Image Processing using

Compressed
and

overcomplete Wavelet Representations,

A
Atgistal AAkEs
CEE R e T



