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Low-Power and High-Speed VLSI Architecture Design of 2-D DWT/IDWT
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Abstract A low-power high-speed and minimum-area architecture which performs two-dimension discrete
wavelet transform 2-D DWT of JPEG2000 is proposed by using a line-based and lifting scheme. The
architecture consists of one row processor and one column processor. The row processor which is time-
multiplexed computes in parallel with the column processor and two pixels can be encoded in one clock
cycle. The extensions at the boundaries are implemented by an embedded circuit and the memory is
minimized. The whole architecture which is optimized in pipelined way to speed up and achieve higher
hardware utilization has been implemented in FPGA and can be used as a compact and independent IP

core for JPEG2000 VLSI implementation.
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Enable-wire IDLE First_ext Normal Last_ext
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9/7 6 5/3 ext_en2 0 1 0 0
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Image and video' s storage and transmission are becoming more and more important in serving people in the digital world. For
more storage and high quality transmission. JPEG2000 is the newest still image compression standard. Compared with JPEG
discrete wavelet transform  DWT is used in JPEG2000 to support many characteristics such as progressive transmissions by quality
and resolution and ROI encoding. To implement JPEG2000 standard in chip and generalize the applications the research group of
the Institute of Artificial Intelligence and Robotics at Xi' an Jiaotong University is sponsored by the National High-Tech Program 863
Foundation No. 2002AA103011 the Natural Science Foundation No. 60021302 60205001 and 60405004 and“ 211~
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