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Abstract : In this paper, nonlinear echo cancellation using a correlation LMS (CLMS) algorithm is proposed to
cancel the undesired nonlinear echo signals generated in the hybrid system of the telephone network. In the
telephone network, the echo signals may result the degradation of the network performance. Furthermore, digital
to analog converter (DAC) and analog to digital converter (ADC) may be the source of the nonlinear distortion
in the hybrid system. The adaptive filtering technique based on the nonlinear Volterra filter has been the
general technique to cancel such a nonlinear echo signals in the telephone network. But in the presence of the
double-talk situation, the error signal for tap adaptations will be greatly larger, and the near-end signal can
cause any fluctuation of tap coefficients, and they may diverge greatly. To solve a such problem, the
correlation LMS (CLMS) algorithm can be applied as the nonlinear adaptive echo cancellation algorithm. The
CLMS algorithm utilizes the fact that the far-end signal is not correlated with a near-end signal. Accordingly,
the residual error for the tap adaptation is relatively small, when compared to that of the conventional
normalized LMS algorithm. To demonstrate the performance of the proposed algorithm, the DAC of hybrid
system of the telephone network is considered. The simulation results show that the proposed algorithm can
cancel the nonlinear echo signals effectively and show robustness under the double-talk situations.
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Fig. 1. The conventional nonlinear line echo
canceller.

. &t 2H(Correlation) LMS M2 712 X 8%
X2 Volterra 26

rr

238 2% Double-talk Ar3olx waANFT e AAS
98 correlation LMS 4185 & Lo S EH
24 Fege sk 7R 725 RYETh

Far-end signal x{u]

Hybrid
r
y{n]
b dn)
. 1 N--ar—:{\:] signat
s[m ;

aY 2 ABFFE olgstd AL nHFY ¥
Az AA Al2H.

Fig. 2. The proposed nonlinear echo cancellation
system using a correlation function.
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