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Directional Postprocessing Techniques to Improve Image Quality
in Wavelet-based Image Compression
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ABSTRACT

Since image data has large data amount, proper image compression is necessary to transmit and store the data
efficlently. Image compression brings about bit rate reduction but results jn some artifacts. This artifacts are
blocking artifacts, mosquito nolse, which are observed in DCT based compression lmage, and ringing artifacts,
which is perceived around the edges In wavelet based compression image. In this paper, we propose directional
postprocessing technique which lmprove the decoded image quality using the fact that human vision is sensible to
ringing artifacts around the edges of Image. First we detect the edge direction in each block. Next we perform
directional postprocessing according to detected edge direction. Proposed method is that the edge directlon is
determined by finding the maximum correlation coefficients of boundary pixels of blocks neighboring the current
block, Next performed directional postprocessing according to detected edge direction. If the cormelation
cocfficients are equivalent to each directions, postprocessing is not performed. So, time of the postprocessing
brings about shorten.
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Ael] e} FBbAe] mofe] vhE], FAu] ik
= oflA]e] Wk wEl 24 sede d 5 9
vl AJ(10) = A1) o]aale] ofix]e] wiek ol
uhE Sedae Aldaigod, A9k e
off ol AWF 3l oA HEGE ¥ FF
ok Rt 7l Ad9Eglod, WA #kA @ o«
ofe] Al g& AN @] TRt Rl 49
Helgte] ofw] AAE AR Thl Meh A A5
UpbownRamp(d, Th) & O)E o83t T3
A shigl xoll AT g W & A(B)q
ofs) el =] FHAo] hHFIc)

V. Alf oot 3 of

Al ol AN oJAR 512x 512 =7]2) Lena,
Target 34k, 2048 x2048 =27|2] Acrial2 <4}, 1
2] 3. 2048 X 2560 =17])9) Bike, Cafc, Woman <34}
+ 9 Ak AREslgvh Ao olid Hu
¥ oJAe JPEG-2000 Verification Model(VM)
5.029] t]3E(default) K& ol83le] zh4 w|E
£ 0.25bpp, 0.125bpp, 0.0625bppE. Y53} 4 =
o} HE3 3 AR AR AoldEl Rele S
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Ad7EA EHem w4 o)4at WA Wele
Daubechies 9/7 % Wel@ o] 8#lsivl Ayl AR4-
d 7 wevle $h 34 Jvepdisich & a
Fh& 0.25bpp, 0.125bpp, 0.0625bppd o zhe} 8,
10, 128 2gon, HY e Lorenzian & o4
BTy e 32E gANcE =3 A9 Wk
ARE 5 S92 giglen, #8e] 37 8x8
2 i

E 3. AYe ARt HeeE g

Target, Lena, Aeiral2,

€ 3 sl A AAg oriykt &, &
TR P W A A" g =
ohA] FARY & vk HellHE A 4 sl
o] Shen?] HWMINrke X Fgollx] Aokt Wy
¥z whgo] PSNR aqell4 -8k & 5 §l
ok ole A28 Aol W W e Fio)
oIz F~24l 2§ Zisled, olAle) Wk 2R
3L R oA bl we} FAelR ¥
+ el Erd TEAHNE et Zlel=ln ¢
T 3t

X 45 £ A Aokl whgs o8l F
Mg A% 7 94 % u)adel njet e
£ #89 7i5R] 2elwm itk Sheno] alotel ¥
M) apge 2 @8l e Eaj)g )
whgel] FAe] A7le] @e] LREAE £ ¥l
A A H%ol ois] Zb gkl et ARAlRe
el ARAee] gle] qlAlA] Brl e
A7t At Hom Hdela FAzlE i
I a%A e Wy guon 71l FAz
A ¢831x) 947] el Shen®] WhHrvhe A
2] Azle] HA A L8¥& o 4 glek

E 4 ARNE we A4 9 9 vl b FA2
HHE x8) 7

3+ 0.25 0.125 | 0.0625
*8 4 | bpp bpp bpp
Aerial2 | 65536 | 57700 | 53337 | 49196

Bike 81920 | 41356 | 41246 | 40395
Cafe 81920 | 65877 | 64954 | 63446
Target 4096 2678 | 2587 2497
Lena 4096 2489 | 2418 2358
Woman | B1920 | 40100 | 34547 | 28227

® 5~10% Z} 0.25bpp, 0.125bpp, 0.0625bpp
oAl Shene] wrH=} Malul =iaky Mz why e
PSNR 38 wolx gick Folld 1, 2, 39] 9jq]
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Sl Bike, Cafe, Woman E 6. Shend] FMz] 9025 bpp).
4 3 W& gy | Fae] o] PSNR[AB]
2 PSNR[dB 1
o el 4(2)) ’ 12
7 Acrial2 | 28590 | 28285 | 28.142 | 28.015
bit rate[bpp] | 0.0625 0.125 025 Bike 29663 | 29.629 | 29.596 | 29.555
- " " " Cafe 23169 | 23.157 | 23.139 | 23.120

Target 27.989 28.017 | 28.024 | 28.023

Lena 34,133 33.654 | 33.390 | 33.151

Woman 30,032 29.871 | 29.761 | 29.666

E 6, A e AR WHi0.25 bpp).

BE 348 | FA2 49 PSNR [dB]
PSNR [dB] 1 2 3

Aerial2 28.590 28,410 | 28.196 | 28.000

Bike 29.663 29.800 | 29.768 | 29.694

Cafe 23.169 23243 | 23.254 | 23.245

Target 27.989 28.137 | 28.198 | 28.222

Lena 34133 33,975 | 33.645 | 33.324

Woman 30.032 29.924 | 29.742 | 29.575

FE 7. Shend] Faz] wH(0.125 bpp).

& gk | A=) %9 PSNR [dB]
PSNR [dB] 1 2 3

Aerial2 26.517 26,361 | 26,300 | 26.238

Bike 26.391 26,387 | 26378 | 26.362

Cafe 20.794 20.773 | 20.756 | 20.738

Target 23,740 23,747 | 23.744 | 23.739

Lena 30.970 30.695 | 30.536 | 30.393

Woman 27.385 27269 | 27.196 | 27.131

X 6, 8, 1094 Aerial2 W Woman §ARE A
2] 4 Ak PSNRe| B35 <gAk¢] PSNR Hrt}
B 2 B 4 Slvk sl Aerial2+ Akl o
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i/ el &3l Ik sHaed e B s s Wk e s

Al By STAAl e ZM 7 oA Nk HA
A el wyl wiie] FAoE e PSNR
2l HE3R Ak vlmsle] oi oAl
& Woman FALE ozprt 13 9l o] 3=
w3 oddo)r] wlEo) Fajulshd PSNRE o]
Avh, @ R W& B RS AR )
AP i FAelE st ]l sl
< A AR A 5 dsdck

® 8. Ak A Fai=] PH0.125 bpp).

H& g9 | FMu F£9) PSNR [dB]

PSNR [dB] 1 2 3
Aecrial2 26.517 26.456 | 26.371 | 26282
Bike 26.391 26.536 | 26.576 | 26,576
Cafe 20.794 20.845 | 20.857 | 20.854

Target 23.740 23.801 | 23.822 | 23.829
Lena 30.970 30,968 | 30.856 | 30.714
Woman 27.385 27.317 | 27.209 | 27.107

E 9. Shen®] FA<] w}4i(0.0625bpp).

B¥ odsl | ale] $9 PSNR [dB]

PSNR [dB] 1 2 3
Acrial2 | 24.611 | 24.503 | 24.464 | 24.422
Bike 23816 | 23.816 | 23.812 | 23.804
Cafe 19.074 | 19.048 | 19.030 | 19.014

Target 20.194 20.204 | 20.203 | 20.208
Lena 27.921 27.810 | 27.744 | 27.678
Woman 25.613 25.503 | 25443 | 25.388

F 10, A<Met 4 F42] w4i0.0625 bpp).

B3 d4ke | Falz] 42| PSNR [dB]
PSNR [dB] 1 2 3
Acrial2 24,611 24.604 | 24,581 | 24.552
Bike 23.816 23.928 | 23.975 | 23.993
Cafe 19.074 19.098 | 19.102 | 19.099
Target 20.194 20237 | 20.259 | 20,277
Lena 27.921 27976 | 27973 | 27.950
Woman | 25.613 25.535 | 25.444 | 25.360

213 118~ Bike ©°34K0.125bpp)oll ¥l Shene)
s B ol Alokgt vbHe] Y Aa 34
& Helal gict. Sheno] FAjz] A 34} (o &
7o 22l wle}l o] PSNR-E Hu¥ 4 (b)e} v
aate] vha Ak oflA] Eglel] EAlwhs 3o ¥

e ©AE) Z4E A & e ok 3, B =5
A Alokt wiaka Fxe] A o34 (d)= PSNR
SollA] Shen®] Ad} G4} W HA® JAuriw
S & U B AR 943 3hnEe
T 3 =3 AE SR o ¢ Utk

(a) &1 <gab

(¢) Shen®| 2] Az} 44

1037

www.dbpia.co.kr



YEA = FA] "00-6 Vol.25 No.6B

A& ase]l EAE W] A B
73 W Fgle] TAslE artifacts Fe] Sheno]
A : W ke g3 el TRl HAdsielN
e = g Bt

@ AR Y Il Ak A,
% 11, Bike®] Y3 oAk

27 12%& Target °3AH0.25bpp)ell =44t Shens
Wil B A Aok ubHel AlY Ast 9A)
| ¥olxz stk ¥ 119 s ixE AlQkt whi
o] Shen®] Hi#} wv)wsled PSNR Ao < (c) Shen®] FM2] A o§4h
02dB °]4 4% A& Hgon, ox)e] ek

(dy Ak e 2] Ads Gak
gl 12, Target 94-

V. W&

B EReAE flelEal 7l g2 Aol 4
Age ge) Wag A A8 oA Wy
& T ) ahe Aekslch Aokehe W
e BE w9 WA B89 ARy 4 #3539
AAYALE ol4sle] AR Tz sV &
AR e we g oAe) Wes Ay
" B3 AR olx|e] ekl whel FNelE Sest
Waﬁ:&%’ qck mqk ol wAke] WAk 27} oA &
(b) FAle) M) 4H0.25bpp). QA Ag ek, WA B ARAS Fo] BF
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/el il A1 o] B R ST A F4E 1)

Aok gk oz M sl A8 S
UEF Ble] e AZRe] WE-E 7oA slsdch

£ rolla] AkkE wekd =] g3l Shen
o] AKyE FAe] uhyd- v, BM 4 2
T+ Aegt Wle] Shen?) Whirch F3b4, Apa
sdelld $pehd lFlodnh. =3k Ho]#sl
7 sER iAol WARhe #ol WARE e«
W& meisle] AlAshd Bo) Ao AA
& Ay F3e] gl

B AR R HA) HRl ERizhe A7}
i} oo ofe] sl oA)7} EA YL 4, W
4] Tz vbyel] digl Al ¥ashd, dxje] W
2 A= qPfel glolA oekdt <t s
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xn

Al N=8§] ¥, E3lel Wagt AARLFY BF (L, L WA AU reg. 7a2)

A range t1 b T Thz

0 Bay<c,<8b, [ el [l 0 0

1.2,3, cy<9a; LA [ eias] a6 by o%a,

910,11 9a,< cs59b; [ ca/ba] [ Cex—9ad/bi] eda, (cr—9a)% b,
cx>9b, [ Cex—980/a)] [ (ca—9ap/bi] (cs—9b0%a, (cx—Ba0% b,

4,12 cy%9a, [ eyt [ eday) ca, c¥ay
ca>9by [ (cy— 96 a;l [ Ces—9a./ b4 (cv—9b0%ay (ey—9a)%b,

5.6.7, €598, NEA [ ciail %4, cba,

13,14,15  95,<cys9a, [ (ex—980/a,] [ era] (ca—9b0%a, cba
c>9%ay [ (ca=982/ai] [ (ca—9ap/ty] (es—9b0%a, (ca—9ay%b,

8 Bby% c,<8a, [ el [ el 0 0

% [x] : x® 97 ¥e 99 A4, % Z=(mod) g4t

A2 N=84 7%, Babe] YR AABE D bpry 1. bdvpw

A range bpuy, bpvy
Q 8a,5 cy<Bb, lbbﬁ(h_l) rbbﬂ(t;.'z)
Cby— ra 2Bty )+ vy Jobp( 1y 3 +1) Cay— ry ) thbp(ty ) + 7y thbpl ty 5+ 1)
1.2,3, cps9a, b ai
9,10, 11 9a,< cy €96, Pk /%Y) .8 13"*' 7 lbbplty  +1) (br‘"n)’bbﬂ(fngk‘*' ragrtbpty g +1)
(ay— 7a, DOBE by, ) + 7o D0BP( 1y + 1) (by— ry drbbpty ) + 1y grbbp(ty 3 +1)
C.)gb‘ a, b‘
Chy— 7y DIBBty 1)+ 7y I0bpCty  +1) Cay— rythhplty ) + 7y gthbpCty 3 +1)
4,12 eys9a, b @
> 9 (ay=ry bbbty 1) + 7y bbbp(ty y +1) (by— rp)rbbp(ty ) + 7y rbbp(ty , +1)
a, by
. Cby— 7y )0ty )+ vy gty 1 +1) (ay—rythbp(ty ) + 7y gthbp( i3+ 1)
567, asib, i L
13,14,16  98,<cy<9a, (ay— vy, Jo0bp 1 Z),.+ ra1bbbp(ty, 1) (ay= ryg)thbp(ty z)h+ Pagtbbpty o +1)
ex>9 (ay— 1y DOBBNEy ) + 1y BBty +1) (b — ) rbbp(te D+ vy yrb0p(d +1)
ay b
8 anﬁ CF;Ba‘ M'ﬁ.[) bbbﬂ(tﬁlz)

¥ N+ 1<Sk<2N—1% Wislclse [bbp, rbbp. tbbp. bbbpWo] R A2k o] WHH.
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