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ABSTRACT

The discrete wavelet transform (DWT) has gained wide acceptance in
denoising and compression coding of images and signals. There are various
architectures for implementing the two channel wavelet filter bank. A filter
bank basically consists of a low pass filter, a high pass filter, decimators or
expanders and delay elements.

In this thesis, a new filter bank structure, for the implementation of the
DWT is considered. Such structure is based on the idea of the Bireciprocal
Lattice Wave Digital Filters (BLWDFs) to simulate the two channel
wavelet filter bank for six levels. In the analysis side, the lattice structure
for each level contains two parallel transmission channels. It is known as
two real all-pass /IR filters, which exchange information via two crossed
lattice filters. For the synthesis side, the similar lattice structure yields a
perfect reconstruction (PR) property. The 5% and 7% order BLWDF bank
structures are designed as real all-pass /IR filters. The appropriate scaling
and wavelet functions concerning these structures are also generated in this
thesis.

The design methods are first simulated using Matlab7.6 programming in
order to find the suitable wordlength to represent the BLWDF'’s coefficients
that give acceptable SNR and PSNR values. When using 5" order BLWDF,
the wordlength is found to be 4 bits that make the values of Signal to Noise
Ratio (SNR) in the range (39-44) dB and PSNR in the range (45-50) dB. For
7% order BLWDF, the same wordlength is found applicable with (36-40) dB
SNR values and PSNR in the range (43-46) dB.

Pipelining and bit-serial are two implementation techniques that are used
in this thesis to formulate the designed BLWDF banks as wavelet transform
structures through the VHDL language using of Xilinx ISE 9.2 program.
The resulting structures are then implemented on the Xilinx FPGA Spartan-
3E kit.
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