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Abstract

In Motion JPEG2000 encoding, huge bandwidth requirement of data memory access is the bottleneck in required system
performance. For the alleviation of this bandwidth requirement, a new embedded compression(EC) algorithm with a little
bit of image quality drop is devised. For both random accessibility and low latency, very simple and efficient entropy
coding algorithm is proposed. We achieved significant memory bandwidth reductions (about 53~81%) and reduced

code-block memory to about half size through proposed multi-mode algorithms, without requiring any modification in
JPEG2000 standard algorithm.
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Table 1. PSNR/Quality Drop of standard grayscale 512 x 512 reconstructed images.
(PSNR/Quality Drop)
CR mode 1 CR mode 2 CR mode 3 CR mode 4
(levell, level2, level3 (levell, level2, level3 (levell, level2, level3 (levell, level2, level3
images Non EC = 21,21, 21) = 43,21, 2.1) = 43,43, 2.1 = 64, 43, 2.1)
GR-based proposed GR-based proposed GR-based proposed | GR-based proposed
EC EC EC EC EC EC EC EC
Lena 385060 38.1047 385790 37.7461 384781 36.2674 36.9555 35.5248 36.5563
| /04915 /00172 /0.8501 /0.1181 /2.3288 /16407 /30714 /2.0399
. 387159 39.4416 37.1565 38.8480 36.2583 38.0481 32.0790 36.5605
Tiffany 39.4438
/0.7279 /0.0022 /2.2873 /05958 /318 /1.3957 /7.3648 /2.8833
36.6507 37.0228 36.2697 36.7697 35.3038 35.8246 34.6158 35.4301
Peppers 37.0310
/0.3803 /0.0082 /0.7613 /0.2613 /17272 /1.2064 /24152 /1.6009
: . . . . 71 .5201 ,
Coldhill 79187 36.8431 37.2141 36.1345 36.9748 34.7970 357156 33.520 35.0083
/0.3756 /0.0046 /1.0842 /0.2439 /24217 /1.5031 /3.6986 /2.2104
371771 4 . . . 35. 1.4497 345616
Airplane 84617 38.43%9 357848 37.9001 33.9283 7075 3
/1.2846 /0.0218 /2.6769 /05616 /45329 /27542 /7010 /3.9001
Average
PSNR/ 3815 37.498 38.139 36.618 37.7%4 36311 36.45 33.438 35,623
Quality /0.65 /0.011 /153 /0.36 /2.84 /17 /4.71 /253
Drop
E 2 H2E HAES Non-LL MEHHEZSOA oz cfHE 2MAA TI| 512 x 512, 9/7 fitter, 3 level
fiolE8 &#slf)
Table 2. Memory Bandwidth Reduction in Non-LL subbands of test images(image size 512 x 512, 9/7 fiter, 3
level wavelet decomposition).
Total bytes of original coefficients | 02 *vies of -
otal bytes of original coefficients reduced coefficients Memory Bandw1dth
of Non-LL bands ¢ Non-LL band Reduction (%)
(A) o o bands (A-B)/A x100
(B)
CR mode 1 241,90 531250
21, 21, 2D ’ '
CR mode 2 P10 149,760 709821
(43, 21, 2.1) = ’ '
CR mode 3 {256x256 +128x128 + 64x64} 12670 = s
(43, 43, 2.1) x 3 (non-LL 3 bands) - -
x 2 (2 bytes per coefficient)
CR mode 4 9,000 813988
64, 43, 2.1) ’ '
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4 Ashe o 0011 dBelth o 7L 9% 975 % o W olth wehd ALY FuelEe 2AW Fake 3
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