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Frequency Division Multiplexing
Frequency-domain Equalizer

Fast Fourier Transform
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High data rate Digital Subscriber Line
High Frequency
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Inverse Discrete Fourier Transform
The Institute of Electrical and Electronics Engineers
Inverse Fast Fourier Transform
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Local Area Network
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MMSE o Minimum Mean Square Error

MRC Maximum Ratio Combining

M SE Mean Square Error

OFDM o Orthogonal Frequency Division Multiplexing
OSIC Ordered Successive Interference Cancellation
OSTBC e Orthogonal Space-Time Block Code

PR Perfect Reconstruction

PSD Power Spectrum Distribution

QAM Quadrature Amplitude Modulation
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S Sphere Detection

SDM Spatial Division Multiplexing

SISO Single Input Single Output

SNR Signal to Noise Ratio

STBC Space-Time Block Code

TDM Time Division Multiplexing
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Abstract :

Performance Evaluation and Improvement of Channel Estimation Techniques in Wavelet-
Based Multi-carrier Multiple Input - Multiple Output (MIMQO) Communication Systems

Farajollah Gharaei

In recent years, a number of researches have been carried out on the application of wavelet transform in
multicarrier systems by replacing Fourier transform with filter bank. The results show that multicarrier
systems based on filter banks (FBMC) have better performance compared to multicarrier systems based
on Fourier transform (DFT-OFDM), especially for a small number of subcarrier.

Channel estimation and equalization are the most important functions of the receiver. In recent years,
several researches were performed to improve the performance of channel estimation in multicarrier
systems. Pilot-aided channel estimation algorithms are based on: minimum mean square error (MMSE)
estimation and least square (LS) estimation. As shown in literature MMSE channel estimation has better
performance than the LS channel estimation in viewpoint of bit error rate (BER) and mean square error
(MSE). The simpler implementation of LS in comparison to MMSE leaded to extensive efforts to
improve the performance of the LS estimates. One main problem in LS estimation is neglecting the noise
in estimation process. Thus, in the presence of high noise power, LS channel estimation is less efficient.

Most research in this area is based on the removal of noise by using the Fourier transform in multicarrier
systems.

In this thesis, first by investigating multicarrier systems based on filter bank, we offer an approach to
improving the performance of power spectral density (PSD) in multicarrier systems. Then according to
the feature of discrete wavelet transform (DWT) to remove noise, we use it to improve the performance of
channel estimation in MIMO-OFDM systems. It is shown that LS channel estimation based on DWT
improves the BER performance compared to DFT-based multicarrier systems.

Keywords: Channel estimation, Multicarrier, Multiple-input multiple-output systems, Filter bank,
Wavelet transform, Thresholding.
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