K 4 MUHAMMAD LUTFOR RAHMAN KHAN

L OHBE DA it (L77)

S WA WIRE N 52 P T FI%S 832 5

G AH ik 23 43 H 23 H

EAVE S A% S8 SERLRHIEE 4 5558 1 555

A A X H Blind Channel Equalization with Amplitude Banding of Sato Algorithm
(Sato 7T X LDYRMEFENZFES 77 4~ FlfEREL)

i X #® A E R ZAK #H & BN il

£ B H & RuNEW
£ B & & HH KZ
Z B M H K EHI "5

The digital communication channel typically introduces intersymbol interference (ISI) to the transmitted sequence.
To reduce or remove the ISI from the received sequence and recover the original sequence, an adaptive technique is
needed. The conventional technique of the adaptive equalizer requires the desired signal as a training sequence, which
is an extra saddle for the channel. However, in many applications, the training sequence is unavailable. In such cases,
blind equalization is required. Recently, blind equalization has received considerable attention in communications and

signal processing.

The bandwidth limitation of the communication channel is one of the constrains to realize a high speed
communication system. As blind equalization does not require any training sequence, it could maximize the
channel capacity and provide a bandwidth efficient solution for high speed data communication. Thus blind channel

equalization is important for high speed and reliable data communication system.

The technique of blind equalization is useful in a variety of communication systems including multipoint
networks, multicasting, broadband access and digital cable TV. Owing to its potential benefits, blind equalization has
become an important topic in digital communication. Blind equalization uses only the received sequence and some a
priori knowledge of the transmitted sequence statistics.

Blind equalization, however, suffers from slow convergence speed and unsatisfied mean square error (MSE)
in steady state. Now a days, it is a very challenging issue to improve the MSE performance and simultaneously to
accomplish faster convergence of the blind channel equalizer.

Several blind algorithms were developed in the past for blind equalization. The pioneer blind algorithm is the Sato

algorithm. Subsequently the Sato algorithm was extended by Godard to the Godard algorithm, by Treichler and Agee
to the constant modulus algorithm (CMA) and by Garth to the multimodulus algorithm (MMA) . Macchi and Eweda



analyzed the Sato algorithm when the channel has small ISI. Though the CMA and MMA are the most common
blind algorithms due to their stable performances (i.e. stable in ill conditions), computational complexities of both the
algorithms are high.

Among all the blind algorithms the Sato algorithm is the simplest considering the computational complexity. Its
implementation is easy and the binary data transmission is possible. Due to its benefits and robustness, the Sato
algorithm is a widely used blind algorithm for the equalization of a channel. Thus it is significant to improve the MSE,

bit error rate (BER) and convergence performances of the Sato algorithm.

The Sato algorithm is the linear blind adaptive algorithm. However in some cases nonlinear blind adaptive
algorithm is better for the adaptation. To introduce the nonlinear adaptive classification with the Sato algorithm,
we proposed the amplitude banded Sato (ABSato) algorithm. The adaptation of the ABSato algorithm considers the
amplitude information of the channel output to select the coefficients of the equalizer as nonlinear switching pattern.
For the nonlinear adaptive property, the ABSato algorithm provides better MSE and BER performances than the Sato
algorithm.

Convergence speed of the equalization is one of the key factors for the high speed data communication. The
convergence is highly dependent on the input data of the equalizer. If the eigenvalue spread of the input correlation
matrix reduces, convergence speed increases. Data transformation reduces the eigenvalue spread.

We proposed the transform domain Sato (TDSato) algorithm. The TDSato algorithm uses the transform data as a

input data and posses facility of the reduced eigenvalue spread, resulting in a faster convergence.

We further proposed the Orthogonalized ABSato (OABSato) algorithm. The OABSato algorithm provides better
convergence, MSE and BER performance than the Sato algorithm.

These three methods were applied on some channels, like minimum phase, nonminimum phase and maximum
phase channels.

From the simulation results we conclude that the ABSato algorithem should be selected, considering computational
complexity of the ABSato is simpler compared with the TDSato and OABSato algorithms. However, convergence
performance of the TDSato and OABSato algorithms is better than that of the Sato algorithm. Especially, the OABSato
algorithm improves the convergence, MSE and BER performances with relatively higher computational complexity.
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