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Abstract: This paper proposes an efficient architecture composed of bit plane-parallel and pass-parallel coder for
EBCOT (embedded block coding with optimized truncation) entropy encoder used in JPEG2000.After the detailed
analysis of EBCOT architecture in JPEG2000, the coding information of each bit plane and the corresponding
passes can be obtained simultaneously. Therefore, bit plane-parallel and pass-parallel coding (BPPP) is proposed,
and its VLS| architecture is shown in details. The analysis and the corresponding experimental results show that the
proposed architecture reduces the processing time greatly compared with others, and a FPGA prototype chip is
designed and can process 512x512 gray level images with 30 frames per second at 65MHz working frequency. The
quality of images reaches the results released by JPEG2000.
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Table2 Execution time (clock cycles) of single code block
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Block size 32x32 Lena Barbara Woman Bike Café
8 bit planes (512x512)  (512x512)  (2560x2048) (2560x2048)  (2560x2048)

Sample-Based 22528 22 528 22 528 22528 22528
PPCM 10 357 11485 9504 11 364 11579
SS+GOCS (4=0.00) 9398 10 318 8563 10 348 10 205
SS+GOCS (1=0.25) 10 294 11214 9459 11244 11101
SS+GOCS (1=0.50) 11 190 12 110 10 355 12 140 11 997
SS+GOCS (4=0.75) 12 086 13 006 11 251 13 036 12 893
SS+GOCS (4=1.00) 12982 13902 12147 13932 13789
BPPP 8 565 9693 7712 9572 9787
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