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ABSTRACT

This dissertation investigates convergence characteristics of echo cancellers and
proposes rébust and fast learning algorithms. Chapter 1 briefly reviews topics on
echo cancellation followed by the introduction to adaptive filters and echo cancellers.

Chapter 3 proposes a new noise-robust adaptive FIR filtering algorithm with
an adaptive step-size based on the reference input signal power and the estimated
noise power. Computer simulations show that the proposed algorithm improves echo
reduction performance by more than 10 dB.

A modified normalized least mean squares (NLMS) algorithm based on a long-
term and a short-term averages of the reference input signal power is proposed in
Chapter 4. A new power estimator guarantees stability and enhances robustness
against the additive noise. Simulation results show that the convergence speed and
the echo reduction performance are superior to some previously proposed adaptive-
step algorithms.

Chapter 5 proposes a new compact multi-channel echo canceller with NV adaptive
filters for N-channel case, while conventional ones requires N2 filters. Fast-tracking
algorithm for talker change is also proposed which utilizes multiple sets of filter
coefficients. The proposed echo canceller has been implemented by using multiple

signal processors. Experimental results and subjective tests show a satisfactory
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performance.

Chapter 6 focuses on stereophonic echo cancellers with pre-processing. Conver-
gence of the averaged filter coefficients is analyzed followed by uniqueness analysis
in the frequency domain. A design criterion for a pre-processor is derived from
the analysis. A new second-order pre-processor from the criterion improves the

convergence speed.
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