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Abstract

In this thesis, the wavelet packet multicarrier modulation (WPMCM)
transceiver systems are designed and realized as filter banks with tree
structures based on two pairs of half-band filters. The proposed filter
banks are designed and realized in the forms of FIR and IIR filter banks
in two different lattice structures. One of the proposed designs is a
polyphase lattice structure FIR filter bank, called LD-10FB. While the
second is the bi-reciprocal lattice all-pass wave structure IIR filter bank

(BLAWDFB).

The most distinguished benefit of lattice structures is the
enhancement of the filter banks efficiency by realizing them with less-
complex implementations. Such an aim is achieved by reducing the
number of filter coefficients which in turn reduce the number of
multiplications. The resulting structures are realized in a less number of
computations, thus improve the complexity of filter bank and speed of

processing.

Two approaches for synthesizing dual-channel filter banks proposed
using Lattice structures (LD-10 FB) and (BLAWDEFB) are shown. Each
of the analysis and synthesis filters is accomplished with the assistance of
pair half-band filters. Both designed filter banks possess an approximate

perfect reconstruction filter banks.

The FIR and IIR proposed filter banks are better in the sense of

complexity reduction, lower costs and more speed of operation. Also the



transition bands of the designed filter banks are decreased from 1.414
(rad./sample) for the 4" order FIR to 0.534, 0.471 and 0.471
(rad./sample) for the proposed IIR BLAWDFBs; 7™-order IIR filter
banks, 4™ —order IIR BLAWDFB and the IIR BLAWDFB (bit-serial),

respectively.

The proposed WPMCM transceiver systems are implemented in
Matlab environment using three-level wavelet decompositions to
generate 8 channels based on the designed lattice D10 filter banks and on
the proposed lattice structures (LD-10 FB) and (BLAWDFB) filter
banks. FPGA implementations of the proposed WPMCM transceiver
systems are accomplished on Spartan-3E Kit device XC3S500E,
highlighting their less- complexity property compared to many other
previously issued WPMCM transceiver systems. The performance
evaluation proves the superiority of the proposed BLAWDF WPMCM
transceiver system. In addition, both proposed WPMCM transceiver
systems can replace OFDM systems with less-complexity and high

performance.
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