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Low Bit-rate Image Coding Based on Adaptive Lifting Scheme
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Abstract This paper introduces adaptive lifting wavelet transform algorithm firstly. Prediction and update operator have
been adjusted adaptively according to information partial characteristic and accurate match to the process information . The
algorithm can decrease the amount of calculation and computational complexity in the image wavelet analysis, can carry out
the same address operation, and is advantageous to recur to the DSP hardware realization. Secondly, this paper proposes to
adopt adaptive depth first search strategy through definition floating threshold, and improved image coding efficiency. The
experiment results show that the new image compression scheme has been improved and it is better than traditional algorithm

in the aspects of image quality, reduced the image bit number, compression effect and compression coding efficiency.
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Fig.1 Adaptive update lifting scheme

B
x(n) =2'(n) ©,U, (%,y)(n)
2.2 MWIREFEIT
TH 0 208 I % R R Y AR T LR (m,n)
H0,3 x3 19 8 PR RMEIE, DI E XHE
Fo HIxIBEMEAERK EALMA A LETES
B, BT IR BA R A T s R R IR R R
A L A
EX1 FFRBHES x(m,n) | TR, XB
(m,n)f 2" % 2" ME—FE K2 WEKSHE
OS,ER~SFTAN=(2k+1)(2k+1),®B {x(m,
n),(m,n) e Z’ | BBLIE F 2 XA
P(x)(m,n) = median{zx(m +i,n +j),(i,j)e S|
WHEF star(X) = median (X), Hoh, X RIRES
{x(m+i,n+j),(i, ) eSt,HMm,
P(X)(m,n) = stat(S(x(m,n)))
SR P T 8 e 2% S, /N AR e S i A S
BH
y'=y-P(x)(m,n) =y -stat(S(x(m,n)))

B2 3x34BREBER
Fig.2 3 x3 neighbourhood operation

o B B B B 25 R P ST IR L R R R
MEEAER R, F %M BER JZ 7
HEAXEENER, BRAREHRE . SO
U5 A BB B AUt OR B R 0k G 45 B R IR =
B SRS E IR T ARRKNER, TS
J 00 R P SR A B AR E T O R e R K
— 7 WAL B B K, S RN 5 1 B
G AN AR B IR I 5 | I R R AR

3 ETEYHEMNBERREMLE
REZ

3.1 EXEFHHE

PG BB SHEAT N RN, FE X AR
Ba WM E R BT RE M KA, B T
H R B R B AT BT, SR A T RN R



2070

TEEREE 2R

E12%

B KAL s, , L OB K AE AR S 9 F 45 o £ 7 30 1
{8, T LT — A B s BT .
s = {s,,k =1,2,-- 3N + 1}

AT B E R R R M R, BT
WS B s, AN S BRAMNIIR T, ki, %
s, | < T WIS T4 R B AT B T O
SRR, % T4 XN R (2) s BT
BIREAR H TERME , T K ZTR % |5, | = T, W7 3 BE
IR AMETH
3.2 AERRERERFES

ot TR SR /N AR B K R BT L B R
— 35 B % R B B — A R b BN AR e R B
EE RARE LM EERER, - EEHNT
WAL KRR R e & B
R T /N2 5 ) — 0 B AR TR B b R 05
FiFA M, AT, NS BRI KBRS 4 h F
EIRA B L, B R B A MBS RHEL E 3
BRI 1 R T R T4 A
#RMF A LL,—HL, —LH, »HH, (k B FH 1

BE¥0) ,8 % LL,—LH,—HL,—HH,,

ETULBE, AEMKREREEREENT .

(1) BBERE/NBARE , X AR E /K
BB K E/NSEAT HE R, AR A 1R — £ B A [/ ROEE /D
WRBZ B R, KR — R BE ER 4
50 B2 S5 00 /N ZR B KRB/ B LY 05 B AR
JZ WU AR, T8 RE 140 e 48 &R BB 5

(2) ¥ FFHAMSEL T FIWFHEAT
5

(3) X T AMe, TR T, AR FEF#
MRS B s, B0 T, > |s, |, W%+ RS BT 5
BN 1.2 BUF 5

(4) EHBERET —RE#MP Fii—8E
A BER AR BB, H Bk

B 3(a) NEBRIHEST 3 RDW NG 2 4
BARBIER A MBI SER IV OBk
BIE 3(b) ~(d)Brm. B 3(b) MH#TTBRFE 3
R EL B A2 Y A XI5 T 3 () (BT 3(d) R T 4%
G EZW Bk 5ASCREMR S RBEEN AR

63(-34[15 9|5 3 2 5 LL#HL{HL, | HL, L, HL,{HL,

3123|114 7|9 0 3 11 LH,-HH/Z } LIHHY/ ¥ 4 v
49 14[3 -14/-1 -3 6 5 LH,f}IHZ 5 LHI//‘/ JHH,

10 -13-12 8 |47 2 -4 6 /; /l/1

7 35 4[4 33 0 IH,___—Tun, TH,.~ HH,,
134 7206 26 3 Z}/Z} Vlv‘/ﬁ/
126 3 3|20 3 -4 Vl
o) 52| |1

(b) &R WEMGERE
Ty =32 A KK (ARERD)

(a) ANB oI R BOE R

(c) EZW ﬁ?ﬁ&‘]ﬁfﬁﬁ[ﬁf? (d) WERCHRE E R

B3 AEMHEERSEREAN
Fig.3 Adaptive depth first search algorithm
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Fig.4 Original image
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Fig.5 Compressing image of the algorithm
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