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Abstract

The performance of typical wireless communication systems is significantly
degraded by intersymbol interference (ISI) in multipath fading channels. As a
remedy, equalizers have been employed to alleviate the 1Sl effects. However, an
accurate estimation of channel impulse response (CIR) is usually required in order to
ensure successful equalization. In addition, an equalizer can be enhanced to improve

the system performance. In this dissertation, two channel estimation methods and a

posterior detector are proposed to improve the performances of conventional channel

estimation techniques and a conventional data detector (or equalizer).

First, a least-squares based two-stage channel estimation (LS-2SCE) method is
proposed. In contrast to conventional channel estimation methods, this method makes
the maximum use of the information contributed by the known data in every
transmission burst. In the first stage, the least-squares (LS) algorithm was used to
estimate the CIR based on the normal training sequence. Then the maximum channel
memory was estimated and used to locate the uncorrupted data in the guard interval.
In the second stage, the uncorrupted data together with the normal training sequence
were sent to the LS agorithm again to obtain the fine-tuned CIR. Both theoretical
analysis and computer simulations were done to verify the efficiency of the proposed
method. Computer simulation results confirm the analysis results and demonstrate that
the proposed LS-2SCE method outperforms a conventional single-stage channel
estimation method.



Secondly, a multipath interference cancellation based two-stage channel
estimation (MIC-2SCE) method is proposed to avoid the needed computation
complexity of the LS-2SCE method in processing the LS agorithm in the second
stage. In the first stage, a conventional channel estimation method based on the
normal training sequence was used to estimate a coarse CIR. After the maximum
channel memory and the effective paths were estimated, they were used to locate the
uncorrupted data in the received training sequence and reconstruct the individual path
data of each effective path in the second stage. In this stage, the individual path
interference could be calculated and the individual path signal could be extracted from
the received signal. Then, the individual path signal was used to correlate with the
corresponding data in the training sequence to obtain the fine-tuned CIR. Theoretical
analysis and computer simulations were done to verify the efficiency of the proposed
method. Computer simulation results confirm the analytical results and demonstrate
that the proposed M1C-2SCE method outperforms a conventional single-stage channel
estimation method. Furthermore, from our simulation results and the discussion on
computation complexity, it is clear that the MIC-2SCE method has approximately
equal MSE performance as that of the LS2SCE method but it has a lower
computation complexity.

Finally, a posterior detector for wireless communication systems is proposed.
The whole detector is divided into a preliminary detector and a posterior detector.
After the preliminary detector and channel estimator, the preliminarily decided data
and estimated CIR could be acquired. Jointly using these corresponding results, the
individual path interference could be calculated and the individual path signals could
be extracted. Then, maximal-ratio combining (MRC) technigue was used to combine
these signals to get more reliable data. Furthermore, a soft decision was executed and
its output was sent back to the posterior detector to improve the system performance
successively. Computer simulation results demonstrate that the proposed posterior
detector achieves diversity gains in inherent multipath environments and BER

performance becomes better as the iteration time increases.
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