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(1) neighbor: Nn(x) b; ,
neighbor - 0
for YyeNn(x) do
ify 2/4/5/7 and i<h(y) then neighbor — neighbor+4
ify 1/3/6/8 and i<h(y) then neighbor — neighbor+2
ify 2/415/7 and i=h(y) and by, then neighbor — neighbor+2
ify 1/3/6/8 and i=h(y) and by, then neighbor — neighbor+1
if (dir=LH andy 4/5) or (dir =HL and y 2/7) then
if i<h(y) then neighbor — neighbor+4
if i=h(y) and by, then neighbor — neighbor+2
endif
endfor.
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Fig.5 The position of the near neighbor coefficients of x
5 x

(2) farNeighbor: Nf(x) bi
farNeighbor — 0
for VyeNf(x) do
if i<h(y) or (i=h(y) and by, ) then farNeighbor — 1; end
endfor.
(3) parent: P(x) b; ,
parent - 0
for VyeP(x) do
if i<h(y) then parent — 2; end
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if i=h(y) and by,

endfor.

if neighbor>8
if neighbor>4
if neighbor>2
if neighbor>1
if parent=2

predictl,
then predictl — 7; end
then predictl — 6; end
then predictl - 5; end
then predictl — 4; end
then predictl — 3; end

if farNeighbor=1 then predictl — 2; end

if parent=1

then predictl — 1; end

then parent — 1; end

. i2h(x),

X

predictl — 0.
b

i<h(x),
predict2; b
.predict2

if neighbor>8 then predict2 — 4; end
if neighbor>4 then predict2 — 3; end
if neighbor>2 then predict2 — 2; end
if neighbor>1 then predict2 — 1; end

predict2 — 0.

bs(x).

predict3,

positiveNumber — 0;negativeNumber — 0

for YyeNn(x) do

ify  2/4/5/7 then

if bs(y) + and bs(y)

if by —and byy
endif

if (dir =LH and y

+ and by,
— and by,

if by
if bgy)
endif

endfor

by ( i=h(®)-1),  Nn(x)
( i<h(x)-1), bi, ,

then positiveNumber — positiveNumber+1

then negativeNumber — negativeNumber+1

4/5) or (dir =HL and y

2/7) then

then positiveNumber — positiveNumber+1

then negativeNumber — negativeNumber+1

if positiveNumber>negativeNumber then predict3 — 2;end
if positiveNumber=negativeNumber then predict3 — 1;end

predict3 0.
BPP

predict3

(image compression algorithm based on Zerotree and bit plane,

(C2)

B, predictl

predict2 ;

(BPP) " ,
ZBP)".ZBP
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Tablel Comparison among the results of ZBP, EZW and SPIHT
1 ZBP EZW,SPIHT
Image (512x 512) Compression rate  (bpp) EZW(dB) SPIHT(dB) ZBP(dB)
0.125 30.23 31.36
0.15 31.9 32.42
Lena 0.25 33.17 34.11 34.48
0.50 36.28 37.21 37.48
0.125 24.03 25.99
Barbara 0.25 26.77 27.58 28.36
0.50 30.53 31.39 32.34
Goldhill 0.25 30.56 30.73
0.50 33.12 33.42
Table2 Comparison between the results of ZBP and MPEG-4 VM 805
2 ZBP MPEG-4VM805
Y PSNR Cb PSNR Cr PSNR Average PSNR
Image Compr. rate (bpp)
ZBP VM805| ZBP VM805| ZBP VM805| ZBP VM 805
0.250 48.34 46.20 45.27 46.78 46.49 47.32 46.98 46.77
Big_Sky 0.125 44.05 4231 43.26 43.01 44.33 4355 43.88 42.96
0.062 5 40.75 39.50 40.99 40.06 42.02 40.59 41.25 40.05
0.25 36.08 34.56 35.93 36.42 38.71 38.02 36.90 36.33
Rockies 0.125 32.75 31.32 34.72 34.26 37.48 36.21 34.98 33.93
0.0625 29.91 28.64 33.48 32.34 35.95 33.82 33.11 31.60
0.250 37.73 35.85 41.42 40.49 39.83 39.85 39.66 38.73
Thai_Boat 0.125 33.26 31.37 39.14 37.09 37.86 36.38 36.75 34.94
0.0625 29.81 28.04 36.28 35.26 35.19 33.40 33.76 32.23
0.250 36.36 34.22 36.52 36.01 35.39 36.23 36.09 35.49
Bottles 0.125 30.54 28.45 34.09 31.91 32.86 32.23 32.50 30.86
0.062 5 26.23 24.21 30.41 29.54 29.36 28.46 28.66 27.40
0.250 52.00 49.86 51.20 51.18 50.89 50.97 51.36 50.67
Wilderness 0.125 48.13 46.33 49.78 48.65 49,58 48.76 49.16 47.91
0.062 5 44.69 4271 48.33 45.89 48.19 45.95 47.07 44.85
0.250 46.86 44.88 47.90 47.02 45.62 46.72 46.79 46.21
Waterskier 0.125 41.01 39.52 44.87 42.49 43.23 41.84 43.06 41.28
0.062 5 36.10 34.46 40.76 38.69 40.09 37.98 38.98 37.04
, , PSNR
2 ZBP MPEG-4 VM805!" VM805 MPEG-4 8
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1 , 3 , ZBP EZW  SPIHT
2 , 6 , ZBP VM805. 1
2 , ZBP , . ,
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Abstract: By combining Zerotree, bit plane and arithmetic coding together, a new image compression algorithm
based on Zerotree and bit plane called ZBP is presented in this paper. ZBP exploits the correlation among the
Zerotree symbols and the bit data of wavelet coefficients, so the efficiency of arithmetic coding is improved.
Experimental results demonstrate that ZBP performs better compression than the existing wavelet image
compression algorithms.
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