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Design of VLSI Architecture of
2-D Lifting Wavelet and FPGA Verification
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Abstract: In order to save the resource and improve the speed of wavelet transform’s hard-
ware realization, an effective 2-dimension wavelet transform hardware structure has been
proposed. This structure used parallel pipeline architecture, each layer of wavelet transform
processed by parallel while pixels processed by pipeline. And the structure can improve the
speed of wavelet transform, save the on-chip and external memory resource. It had been
tested on Xilinx SPARTEN-3 series FPGA by processing large image with size 1 024 X2 048.
Results showed the image processing speed could reach 80 Mpixel/s, meeting the real-time
requirement.
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Fig. 2 Data dependency diagram for lifting computation
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Table 1 Device utilization summary

Logic utilization Used Available Utilization/ % s s
Slices 7 534 13 312 56 ° [7-10] ’
slice flip flops 2 524 26 624 9 °
4 input LUTs 14 373 26 624 53 ’ ’
bonded T0Bs 58 487 11 ’ |
BRAMs 29 32 90 ’
MUTRT18 < 18s 6 32 18 5
CCLKs § 8 100 JPEG2000  (5.3) ,
FPGA ,
3 s s ,
4
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