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Abstract

In this paper, we propose an real-time implementation of JPEG2000 codec on the ARMS9 processor. The implemented
codec is designed to separate control codes from data management codes in order to use effectively the system
resources such as processor and memory. Especially, in embedded situations like cellular phones it is very important
to provide good services using limited processor and internal memory. Since ARM9 series processors do not provide
floating-point, large amount of computational time is required to perform the operation which needs highly repetitive
floating—point computations like DWT(discrete wavelet transform). The proposed codec was programed using
fixed-point to overcome this weakness. Also code optimization considering cache memory was applied to further
improve the computational speed.
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Fig. 1. Structure of JPEG 2000 codec
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stream_open{&in, Buffer_Size) (code block) .2 ‘E‘?—._}'E]J—l, _E_;‘%% A %%% Bl—— 1‘75
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#define n 10
#define OQf (x)
({x)*pow(2, n))

int x1 = 3;
float x2 = 2.472
float y = x1 * x2;

/ly = 7.416 //pow(2, n) == 2"n
#define _Qi(x) ((x) << n)
//x * 2°n

int x1 = _Q1i(3);
int x2 = _Qf(2.472);

int y = (x1 >> n} * x2;

a8 7. By A5 39 2F A5 329 dln
Fig. 7. Comparison of codes with floating-point and
fixed—point
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z = 10.0; z=1.0/10.0;
x=y/z Xx=y*z;
=>

x=x/ 10 X =x*0.1;

(x / y) >z x /(y * z)



153 / ARM9 Z 2 A A8 A A HJPEG200032 9] o] &

log(), sin(), exp()} %‘% FqTEL
AMEZ FES S, N A5E dojHE
AET} o =g} oje} Ze
A3 A2 H o] E(lookup-table)
d 4 Qlrh

Zek A5 AR E A BE Hle F=(dead-code)E 7}
F AA AAHE ZEolth FEXg BE L5y dabe ¢
Ho: Al2"le] HEg "ojrgles o A5 shjoluh

04 257 AWE HEAE 4 HE9 Py AL

(54

T O, B 24d W gEol 2 HYE adst,
Aoz vE F gdeA HESo 30 ATy dde
5 2% Bo wan, 3 A Ade] ot

F2 HHge FZ Fo TN Z=H APHE ¥
F& Folv Wolth WHE dAite] B2 = oty o
Al o] 2 o WFH =(loop overhead)E Fol, A
MEelE aeder AHgse bRz Hes WINE F
A=5 ok gt

for (1 = 0; i < 99; i+=2)
for (i = 0; 1 < 100; i++)
{

=> x =y + z[i];
x =y + z[1]; y (i}

y + z[i+ 1];
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Fig. 8. Encoding/Decoding test of JPEG 2000 codec
(a)Encoding test (b) Decoding test
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Table 1. Amounts of memory used for each resolution

R ez 27) [ Hof R ALSH
320x240 512KB 74KB
640x480 1,024KB 135KB

1600x1200 1,280KB 320KB
2048x1536 1,536KB 484KB
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Table 2. Encoding results for each resolution
H= BMP | JPEG2000) elelAl | o)) B =X FHEE JPEG 2000 2Ee @R ¥W-d=
I3 | A7) | dEE A M(back-end chipset)flo] HUWITI= Ajxdde] Hgd 5
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1600x1200| 5,734KB | 1,785KB | 31.1% | 384.78ms da + gom oz ofEZalAoM Az 2E glo] Ju)
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