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Image Compression Based on Wavelet Transform Using Shuffling
and Bit Plane Correlation
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ABSTRACT

In this paper, we propose wavelet transform image compression method using shuffling and bit plane
correlation. Proposed method is that original image decompose into multiresolutions using biorthogonal wavelet
transform with linear phase response property and decomposed subbands are classified by maximum classification
gain. And classified data sets in each subband are quantized using arbitrary set optimum bit allocation method.
Quantized data sets in each subband are shuffled and context based bit plane arithmetic encoded.In context based
bit plane arithmetic encoding, the context for each subband is not assigned uniformly, but assigned according to
maximum correlation direction. Our results are comparable, or superior for some images at low rates, to published
state-of-the-art coders.
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ole] Fol 47} e W= PV OB P
NOYE 53 e 3§ 3A AE dolHE
v gtel ok

4 AdrE A 2(26) o3 FH W=
7} AxEs, oizbler e B2l genmg W
3d Adre x) x, B AY {(4,BC}) W
A ARl

1) case of 2 context

P=d SN, =i x=) @)

where, i,7€1{0,1}, X,E£{A,B,C D},

oy () if Xy=i X=]
MXg=1, X=J) (0 elsewhere)

2) case of 4 context
Pit= L BN =i Xi=i X=h @6)
where, i,7,k€{0,1}, X% XL,€({A, B, C

NX =4, XY=7,X=F)

:( 1, if X?,zz‘,X1d=j,X=k)
0, elsewhere

2 context 4 context

(a) Horlzontal

{b) varticat

— i
{c) Disgoral 1 o . y_w(_:,‘j

[e ]
(d} Dlagonal 2

O3 8. Wby AdxE

225 % @6yl sl AR Aol chate] A
QN ze] 7W F FE xS e

m\m
WL
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r«{n

M g HE G ABEE o8 dolE /N 94 45

AR "ok vk, p7E AEER 2 HAPAE
FollA 714 & AR=E e W] AddaErst
HE g F33} A] o]gHH, p,0t 7} AN
4 AEAE FollA e WP AYLEF o]
431 =r

final context= max{ P,"’, P, Lk } 27)

V. A8Z 3 F

Al&ol] ALE3F odARS 512 %512 Lena ¥ Barbara
e ARSI AL AL Sle] B8 WEE 97 A
e 2 i Hej= Daubechies] 9/7 & Hel s
A3l LL e H-33= JPEGE] 74l gh&
RoolA AMEE yhS W¥sle] A3t o]
e LL g ofalst shon ofaksbel LL Wizl
sl DPCM 3§ &, ol& a5 238 vlE =
7] Apel Ao|ghe] HEE el Zpzt 53 3]
= WAelnk a3 99} o] o rA| oEF R
(prediction mode)E A}ME-3le zleo|gkel A wrt 713
A e A5 reg Addsin A9E oS
e LL WES 253} g

Aokl wpie] e S A AR
4712 We R asielon, Alg Al s 7|
Fo| whala) v, BAEkdck Zizte] e 3
o B3 o] 58 o]fsle] do|EI WHR Agw
& etz FExl Zze] Fe2e e vE &

3§, ¥R W EE o]&sle] fAst e mEVL
A TEoRE ALl HolHPL AEZH Fe3}
% o oz st wet cech 74
Wy Ane dest 2.
(94 £3
Mode Prediction Method

0 A

1 B

2 C

3 A+B-C

4 A+(B-0)/2

5 B+(A-C)/2

6 (A+B)/2

7 if JA-B| < |B-C| C else A

02l 9. LL W= 233E 93 oE v

W 1S 288 727 Seadd disi A4
Hd e 319 Az wEpEE A% § BE
gy ¥53E HE3A] 4x HEH Ake ¥353)
(adaptive arithmetic coding) <T38&lsich Wby NI+
Z}zke] Felael digle] ¥ Wiz E EsE S
ut v)E g 33 4’ uhyeln], FHia ¥
¥ wlcwez Ay ﬂﬂI*E"— Hojgle] R-5s}
sech Wbl M AlQkE H3wst 2 vlE gy

el wel 747 el %l o) e
EE Yol vE Hu 3335 33 whye)
ol a=lw W NE S99 s 22 e
73S, Fels 12 At REaHE 4 v Yy 4
E&E% T3 Ad2E 7PF v|E 9§y 235318

43l x F9x 2¢ HE HHoE RIS ¢

°J1}§}51 ATEE 384 Ak H33E 9
siodck e, el 12 dHolEE Ak
o Az R Aegts A zterns A
2 HE ghoz TIY 4 ok a2} F9Ya
2% dlolelEe] #ate] vl AT PF = A
7] tﬂ]ﬂ%ﬂ HE g §-58) WAlS o]83hd 23]
45 A3E 78] wielck

E 1 9% 78 10, 112 Lena °3Abel| thgh =4
W A ZaE Holw glvh ZE v|ES] o)
SFQ"Y" = SPIHT"' wrhi= u}* PSNRo] Jx|ut
EzZW? Brl= 05dB o)A} £ ARE wer) HL
W= ez Felgt ﬂﬁﬂ* 5 5o Y
o o) 7F @ ZaE nglon, w3
i VE A2 u|sbd e HlEgY] 3¢
(0.25bpp o|&hell= W NV7F W T Rope ¢
g Ad5E 99, w2 vlESC] 7$(0.5bpp ©]
Dol uby To] H“” V drhs okt 93 A
5% Aok =3 MoHE U HYiEs
oAk whi 3} st 9 vl gy Al

EE a8sle] AYAESE Fogk upiedy
uas de uhy Me] W I Brk= of 0.6dB o]
$2 A94E Boch geid, HAdxE s o)
H 5353} A, WeEE O AUAES ¥
glo] #3351 sz Zlo] Hrh AEASE o4 5 3

T
=

o} 3, FHERe S o] oA o
74w} AR oF <k 0.5dB oA kAFE A}

£ A¥dor Falsiglen, o= dxe i

vlE Ay 2353} A, gt Aol A% sign o]
E Hus ¥auss Ed 983 A=) osa
7] i Eell F33} A AAREs) s B o
4= AL dgok
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B 1. Lena e i3l [2, 16, 1713} A3 w9
PSNR Z3#{dB)

b | aby | uby | by | EZW | SFQ |SPIHT
I Ol m| v | |ne | nm
1.0 |40.12|39.40 | 40.01 [ 40.11 | 39.55 [ 40.52 | 40.45

0.5 |36.97|36.34 | 36.87 | 36.94 | 36.28 | 37.36 | 37.24
025 |33.90133.37|33.94 | 34.10(33.17 | 34.33 | 34.13

Rate

0.2 [32.92(3241|3296(33.10] - |33.32] 33.16
o ’
000 2
800 b
800 .
g, — —:—wz: W
% —u 3 o
2 s Lx_spuT.
4, P
o | =

3200
[ €3 05 a7 09 iRl
Bit Rate

92l 10. 9 Ne} [2, 16, 17)¢] PSNR B]i(Lena 4P

400
4000 -
a
s =
g oo et [FEET)
3 a0 - - il 7w 2
g e )
% 3600 = ‘ e ]
a - M
3500 ,,.;_....-:/ = s
2
3400 e
3300 i/;'

3200
01 0z 03 04 0s o6 07 o8 09 1 1
Bit Rate

a8 11. A’ 7+ 4 PSNR BlE(Lena %44

¥ 2 9 ¥ 12, 132 Barbara Aol ik v
W A AFAE Helx girk Lena AT ¢}
A [16], [17]e14 AAIFE b B} & =FellA
AR uhy 1 2 N7F 32 B Egex Bo} F
& s dovk 2 EEE wh 1o 7B
F& AL 2gon, o Ik ot Aol
AwE 4 glck & Barbara °§Ate] Sl ¥
g AAe ARErt By wiiel v|E #wio®
Eajshd diiEe] vE HPES A9 AP 5
e Zerh geld, AYAEE Hojsle dER
9 #33 s WS ¥|E Yoo RsiA] o
3 ok ASEE H8H Ak F3sE 59
e 2 2} 238 4E Aes AHslshes 89l
H3& < 5 8ok

3 9 323 14, 15 AFESE 53 doA
W ARE oA o) 83leAd iRt whiE A
£ ¥olm gich A¥A, 444 dyadic 312 7
$ Lena A2 #¥ 39] ) AHRE 7} wapHa
ol43l= Ho| 7H F& A& ¥ o, Barbara
Ak il 19] f ARE olgsh= Aol 7 F
L A5s Bk weh, £3g o83 ol &3

152

¥ 2. Barbara Al i3t (2, 16, 17)3} Al wpe|
PSNR 73KdB)

uhg [ ub | wb [ 9P | EZW | SFQ | SPIHT
I i m | vV | [2] | [16] | [17]
1.0 [35.98(35.31(35.64 |35.94 | 35.14  36.96 | 36.41
0.5 |31.23|30.53|30.88 | 31.21 |30.53 [ 31.33 | 31.39

0.25 |27.68 | 26.94 (27.35|27.62|26.77 | 27.20 | 27.57

Rate

0.2 126.71[2597126.40{26.65| - |26.26| 26.64
® \
3 i |
* -

© ; —— U

§§ 17/ : gg

a® x SPHT
B g L
i
=
01 03 08 Q7 09 11
Bit Rate

22 12. w8 I3} [2,16,171¢) PSNR H|5i(Barbara®34})

k4

»

3 /:V/Z

ol R =i [ —
g3 T ]
3,3312 pid N I ST
R et -~ Ao
- i oo - B 1V

= =

%

E

o
o
I
o
@
°
<

s 06 Qa7 08 09 1 11
Bit Rate

78| 13. AAIZ b PSNR A3} u]i(Barbara 34H
G4 4Ee) A Y Gl wet A AR og

etk sk 2] Beh $& A5 e
& 439 2% % 4 Uk

E 3. 318 el uE § 44 942 PSNR H|&
(344 T, 0.25bpp)

o 44

9 R Hpa) Lena Barbara
Level 1 33.74 27.35
Level 2 33.89 27.33
Level 3 33.94 27.29
Level 4 33.66 27.22

Lena
34

339 b - *

E 338

§ 337 hd .

336
335

Level 1 Levef 2 Level 3 Level 4

2] 14, Lena Akl chah o g v =8 wale) Az
(44 10, 0.25bpp)
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2735 B SRR
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2715

Level 1 Level 2 Leve! 3 Level 4

T2l 15. Barbara %d4}el] izt @l ¥ ) 44 wha)e] A
s 1, 0.25bpp)

vi.dg

7]&e] vlE Hw H5st 9hle sign HIE 9
& HEBte] diole] H|E Hwl g Y38} ghe
24, sign H]E Hylo] Zh= E“‘f‘ﬂ B4 ol
238 &g Asts o) =3 AdiE 7
vk HE gy 253} 4] HojsE AEiEr Wie
MR st Fofghoy, yals zpae] kA
ol BAS A wkedsla] gk

mea], & tellw HawEt oAs AA )
LA }T"ii} 2], sign B|E HWg AAsle]
23} A58 dAEen, Auae sk vlE
sl A, Azke] Sl W osa gl

(umforrn) HAERES Fofahr] ok A ne

oﬁ

Q@ vaH S R Hek

Fus b= ubel wls) AlJIRE upe] b, A
WA FAe] 944d0] qlExgjon], REWERS ==

Walr] ohn Wl e yssh she W) ucke
ARKEE Wpo] S5 wedrh #EE o)8gt 9
ol 4 aHael A dF el we W 4
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