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Design and verification of a JPEG2000 VLSI architecture of bit
plane coder using 2-branch coding path

Liu Wensong* , Zhu En* , Wang Jian™ , Sun Lei*, Lin Ye*
( * Institute of RF- & OE-ICs, Southeast University, Nanjing 210096)
( ™ Institute of Automation, Chinese Academy of Sciences, Beijing 100190)
Abstract
Based on the study of the bit plane coding in JPEG2000, the 2-branch coding path for significance propagation

pass and cleanup pass was proposed with the aim of reducing the coding path length for a4 x n strip as (n +1)/(2n)

of the standard one. Based on the proposed coding path, a hardware structure called 2-window pipeline capable of

bit-plane coding 16 bits per cycle on the average by pipeline sliding of 2 coding windows was proposed, whose key

module was implemented by combination circuits, avoiding the cycle consumption and the complicated control,

while allowing the parallel working between multiple bit planes. The corresponding VLSI architecture of the whole

bit plane coder was constructed. The results of the experiment on FPGA shows that the system frequency can be

synthesized into 203. 083MHz, which can process 276 frames of 512 x 512 gray image per second, satisfying the re-

quirement of realtime image processing.

Key words: JPEG2000, bit plane coder, 2-branch coding path, 2-window pipeline
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