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The main objective of this dissertation is to reduce the complexity and create a
hardware realization of the channel estimator for orthogonal frequency division and
multiplexing (OFDM) system with electronically steerable parasitic array radiator
(ESPAR) antenna. ESPAR antenna implementation can provide a low-cost, low-energy
and almost the same performance compare to the MIMO-OFDM system. However,
ESPAR-OFDM requires a new method for its channel estimation to replace the
conventional interpolation technique due to the inter-channel interference among
OFDM sub-carriers.

Compressed sensing (CS) technique has been theoretically proven to solve the
channel estimation problem in the ESPAR-OFDM system. However, the
implementation of the CS algorithm still requires a huge computational cost. There are
three methods propdsed in this dissertation to reduce the computational cost. The first
method is a new multi-column CS method. Here, the new sensing matrix with smaller
size is introduced. The second method is the matrix strength reduction by taking
advantage of the sensing matrix structure which based on discrete Fourier transform
(DFT) matrix.  The third method is the observation vector optimization, using this
method the size of the sensing matrix can be further reduced.

The combination of these three methods can achieve more than 90% reduction in
the computational cost for the channel estimation in the ESPAR-OFDM receiver.
Furthermore, a hardware architecture and FPGA (Field Programmable Gate Array)

implementation for the proposed channel estimation is also presented. The hardware is

designed as a parallel architecture with only 150% increment in the hardware size.




However, the proposed FPGA implementation can achieve 1700% speed increment.
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