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ABSTRACT

In this paper, a digital image compression codec using 2D DWT(Discrete Wavelet Transform) is designed using
the FPGA technology for real time operation The implemented image compression codec using wavelet
decomposition consists of a wavelet kernel part for wavelet filtering process, a quantizer/huffman coder for
quantization and huffman encoding of wavelet coefficients, a memory controller for interface with external
memories, a input interface to process image pixels from A/D converter, a output interface for reconstructing
huffman codes, which has irregular bit size, into 32-bit data having regular size data, a memory-kernel buffer to
arrage data for real time process, a PCI interface part, and some modules for setting timing between each modules.
Since the memory mapping method which converts read process of column-direction into read process of the
row-direction is used, the read process in the vertical-direction wavelet decomposition is very efficiently processed.
Global operation of wavelet codec is synchronized with the field signal of A/D converter. The global hardware
process pipeline operation as the unit of field and each field and each field operation is classified as decomposition
levels of wavelet transform. The implemented hardware used FPGA hardware resource of 11119(45%) LAB and
28352(9%) ESB in FPGA device of APEX20KC EP20k600CB652-7 and mapped into one FPGA without additional
external logic. Also it can process 33 frames(66 fields) per second, so real-time image compression is possible.
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Category Specification
Image size 640x240
Image form NTSC YCbCr(4:2:2)
Compression rate | 20:1~30:1
PSNR about 30dB

Number system | Pixel : 16-bit(9,7), Filter : 10-bit(1,9)

Performance 67field/sec (33 frame/sec)

DWT level 4 level(octave)

DWT filter Daubechies (9,7) filter

Quantizer linear fixed with exception index

Entropy coding | Huffman coding

External Memory | 512x16bits SDRAM(4)

A/D Converter | Bt829b

PC interface 32-bit PCI interface (using PLX905X
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