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The wavelet image coder based on the embedded microprocessor

NS A |- N S A
(Sung-Wook Park - Young-Bong Kim * Jong-Wook Park)

Abstract - In this paper, we proposed a wavelet image coder based on the portable embedded microprocessor. The
proposed coder stores the bit level information of the wavelet coefficient in the 2D significance array. Using this
information, the coder make the significance check for coefficient and bit level scanning at the same pass. The proposed
method has the advantage that we can reduce the scan iteratively and the memory usage for the coding process.
Experimental results show that the proposed method outperforms popular image coders such as JPEG, EZW and SPIHT

in based on

the portable embedded system environment.

Key Words : Image Compression, Image Coder, Image Processing, Wavelet Transform
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Table 1 2D significant coefficient array generate algorithm

function Make_2D_Array( )
{

for (I=1; I<S+1; [++) {
— H/2 min {/,S} ;
VVt: VV/Z min {7, S} ;
for (j=0; j< HL j++) {
for (i=0; i< W1, i++) {
if (1==1) {
t=20;
u = L1+logy(max{lc; pul, )
leiy W,,/|, leiy W,‘j+H,|}) |
elseif (1<=S){
t = max {7 9; 9j, 2 2:11,2)»
2,2 +1> M 2i+1,2j+1

u = [ 1+10g2(rnax{|cl-,]v+H[|,

lc i+ W,j|, lc,v W,vj+H,|}) ]

else {
t= max{h;; g, hivwphivw, i)’
u=11+logy(max{lc, i} !

hi’j = max{(t, u} ;

}

}
}
}
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Table 2 Coding algorithm

Coding Algorithm

e Load Image

e Transform image to wavelet domain and
convert the coefficients to non—negative
ingeters and signs

e Build 2D Data Structure for Bit-level
information

e Initialize QM- Coder

e For (n= [log:max_coefficient)+1 | ; n>1; n—-)

For (i= 0; i< H,-1; i++)
For (j=0; j< w,~1; j++)
Scan(j, 1, 0, n) ;

® 3 2o0d el E

Table 3 Scanning algorithm

function Scan(i, j, 1, n)
{
if (Continue_Coding()) {

if ( hi {n ) QM _coder(Insignificant, context);

else {
if ( h,; == n) QM_coder(Significant, context);
if(1==0){(

Coeff_Scan(i, j, TopLevel,n);
Scan(i, j+ H;, 1, n);
} else {

Coeff_Scan(i, j,Horizintal_Direction,n);
Coeff_Scan(i+ W, . » J,Diagonal_Direction, n);
Coeff_Scan(i+ W, Jj- HZ.Y].,VerncaLDzrectzon,n);
if ((2xy)<H) {

Scan(2+i, 2%j, 1+1, n) ;

Scan(2+i+1, 2%j, 1+1, n) ;

Scan(2+i, 2%j+1, I+1, n) ;

Scan(2«i+1, 2x%j+1, I+1, n) ;}

AHICI= olo| 32 ZZMA 7|gke| ¢lol23 & FEE7|
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Table 4 The algoritim for coefficients coding

function Coeff_Scan(x, y, context, n)

(
if (e, <27 (

QM _coder(Bit_Return( ¢ n), context) ;

x, ¥
if (Bit_Return( ¢, ,, =1)A{
QM _coder( s, , Sign) ;
Check_Bpp(n, ¢, ,) ;
} else {
QM _coder(Bit_Return( ¢, ,, n), Coeff_Bit) ;
Check_Bpp(n, ¢, ) -
}
}
}
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Table 5 Comparison of PSNR result at various bit rates

e PP o125 | 025 | 05 | 075 | 10
Proposed | 20.93 | 32.97 | 36.15 | 3336 | 39.34
Lena | EZW [ 30233317 3628 [ 3364 3955
SPIHT | 31.09 | 34.11 | 37.21 | 3832 | 4041
JPEG | 2621 | 3142 | 3484 | 366 | 379
Proposed | 24.04 | 26.61 | 30.41 | 33.19 | 35.15
Barbaa | EZW | 2408|2677 | 3053 | 3320 | 3514
SPIHT | 24.86 | 2758 | 31.39 | 3351 | 3641
JPEG | 23.11 | 2506 | 2827 | 3101 | 33.11
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Fig. 5 Comparison of PSNR graph at various bit rates
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Fig. 6 Reconstructed image by proposed coding algorithm
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Table 6 Encoding/Decoding running time of the Lenna
image

bpp
0125 05 1.0 3.0 4.0

pu
Image Loading 194 | 195|194 | 194 | 1.94
Foward Wavelet |44.79 | 44.8 | 44.83 | 44.81 | 44.8
Build 2D Array | 0.03 | 0.03 | 0.03 | 0.03 | 0.03
Zerotree Encoding | 0.05 | 0.2 | 037 | 095 | 1.24
Data Loding 0.0001{0.0001{0.0001{0.0001{0.0001
Zerotree Decoding | 0.1 | 025 | 042 | 0.99 | 1.26
Inverse Wavelet |50.82| 51.2 | 51.76 | 53.31 | 53.63
Write Image 1.09 | 1.1 | 1.09 | 1.09 | 1.1
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