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ABSTRACT

ABSTRACT

JPEG2000 system is the newest international standard for still image compression.The
stardard not only offers better compression and superior low bit-rate performance but also
provides a wide range of features and functionalities compared to conventional JPEG. such as
progressive transmission by resolution and quality,region-of-interest coding,lossless and lossy
compression of different types of image with differerent characteristics, post-compression rate
allocation,good error resilience.JPEG2000 has broad application fields.However,JPEG2000
needs more complicated computation and more memory requirement which is not efficient
executing on general embedded processor.It must be implement by ASIC design to promote the
real time computation.

In this thesis,we focus on the research and FPGA implementation of EBCOT Tier-1 of
JPEG2000.The EBCOT Tierl is of high complexity which occupy most of the computation time
and hence the critical component of JPEG2000 encoder.There are two main parts in it:the
bit-plane context modeling and self-adaptive MQ arithmetic coder.

In the flow of the bit-plane context modeling coder,every bit-plane is encoded by three
sequential passes which would totally need 12K bits external dual-port memory to store state
variables. For reducing clock cycles,the pass-parallel architecute based on vertical causal mode is
proposed in some reference.It can merge the three coding passes into a single pass and save 4K
bits memory.In this thesis,we further propose a different pass-parallel architecture with memory
requiement dramatically reducing to 68 internal registers.This architecture can also extend to
bit-plane parallel module.We also discuss the effective architecture design of momory blocks to
save DWT coefficients.

In the self-adaptive MQ arithmetic coder,pipeline architecture is proposed by some reference
which can processe one context label in one cycle.In this thesis,we further study the principle of
pipeline structure and generalize some useful formation which can guide us with less area
comsumption and higer speed.Error datas will be generated and propagated to next pipeline unit
when context labels are not continuously inputted.We also resolve this problem with supporting
FLUSH algorithm in our pipeline architecture.

Key words: EBC; pass-parallel; MQ encoder
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