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An Improved LZC Image Compression Algorithm

SONG Hao-hao, WANG Xin

(School of Information Science and Engineering . Shandong University, Jinan 250100)

Abstract In this paper,an improved listless zerotree coding (LZC)Algorithm is presented. LZC is an image coding
algorithm that uses no list during encoding and decoding, permitting the omission of the lists requirement in Said
and Pearlman’s set partitioning in hierarchical trees (SPIHT) algorithm. Consequently, the memory requirement in
a VLSI implementation is reduced significantly. The improved LLZC algorithm not only includes the advantage of
original LLZC in which lists do not be used and that is implemented easily in hardware, but also improves the work
efficiency of LZC and reduces the complexity of LZC by changing the coding order of spatial subbands, using the
concept of block in the coding process and adopting entirely the ordinal structure in the improved LLZC image
compression algorithm aiming at the disadvantages of original LZC algorithm such as the unreasonable scanning
order and the complicating recursive structure. Finally, the experimental results show that our proposed coding
method not only has the properties of good vision effect, non-square effect and no edge oscillation, but also
performs better than that of original .ZC algorithm in the aspects of the quality of image reconstruction and PSNR
under the basis of the same ratio of compression.

Keywords image coding. wavelet transform, LZC
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4.2 LZC

(1) Stepl
output n=[log,( (11"116)1?‘{ leGa)])) T3
for all (i,j) set Fc(fi;j):O;
for transform level [=highest—1
for subband s=HL.LH and HH
for all blocks € s
set SG,j)=1
for the other blocks set S(i,j)=0;
(2) Step2
for all ¢(i,jD€RG, ) do
if Fc(i,j)=1 then
output the nth significant bit |c(.j) | ;
else
output S,(c(ij));
if S,(c(i,j))=1 then
output the sign of ¢(i,j)
set Fe(isj)=1;
(3) Step3
for transform level [=highest—1 to 1
for subband s=HL.LH and HH
for all blocks € s do
if SG.j)=1 then
for all (¢,;) € the block
if Fc(i,j)=1 then
output the nth significant bit | c¢(i,j) | ;
else
output S,(c(i.7));
if S,(c(i,j))=1 then
output the sign of ¢(i,j)
set Fe(iyj)=1;
else if SG,j+1)=1
output S,(B@.j));

(3
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if S,(B@,j))=1 then s y
set SG.j)=1; .
for all (i,j) € the block
output the sign of ¢(, ) 3
set Fe(i,j)=1;
if SG.j+1)=1and [#1
output S, (DG ) l£C oolzx
if S, (DG, j)=1 then 512X8bit 3 ’ 4
set S(2i,2j+1D=1; ; LzZC o
else set S(2i,2;+1)=0; 1 3 s s
(4) Setp4 D9/7 (51,
decrease n by 1 o
go back to Step 2; 1 (PSNR)
end B
LZC , Lena Barbara Boat
L7C (bit/pixel) LZC LZC LZC LZC LZC LZC
0.5 35.02  24.71 29.33  23.78 36.18  20.12
, 1.0 37.19  28.86 35.15  26.14 41.00  30.93
, LZC 2.0 40.37  33.63 40.07  30.18 47.01 36. 46

LZC

(a) Lena(1bit/pixel)
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(b) Barbara(2bit/pixel)
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(¢) Boat (0. 5 bit/pixel)
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