WILFNAIS NNELNDADTUT

2542
ISBN 974-333-933-7

X4q <2v3062 %



EVALUATION OF STEP-SIZE ADJUSTMENTS OF THE
LEAST-MEAN-SQUARE ALGORITHM
FOR REDUCING ACOUSTIC FEEDBACK IN HEARING AIDS

MR. SOMWANG THIPPHAYATHETTHANA

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Electrical Engineering
Department of Electrical Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 1999
ISBN 974-333-933-7






(EVALUATION OF STEP-SIZE ADJUSTMENTS OF THE LEAST-MEAN-
SQUARE ALGORITHM FOR REDUCING ACOUSTIC FEEDBACK IN

HEARING AIDS) . L , 86 . ISBN
974-333-933-1.
1 ,
5
......... 707 T X
N7 Ai-M



SOMWANG THIPPHAYATHETTHANA : EVALUATION OF STEP-SIZE
ADJUSTMENTS OF THE LEAST-MEAN-SQUARE ALGORITHM FOR
REDUCING ACOUSTIC FEEDBACK IN HEARING AIDS. THESIS
ADVISOR : CHEDSADA CHINRUNGRUENG, Ph.D. 86 pp. ISBN 974-
333-933-1.

Acoustic feedback in hearing aids is an important problem since it causes
screeching sounds, which are greatly annoying to hearing aid users. An effective
way for reducing the acoustic feedback signal is to employ an adaptive filter whose
coefficients are adapted by the Least-Mean-Square algorithm. The performance of the
Least-Mean-Square algorithm crucially depends on a parameter called step-Size. In this
research we analyze the characteristics of the Least-Mean-Square algorithm to find
the optimum variable step-size that enables the excess mean-squared error to decrease
with the fastest rate. The result of the analysis indicates that the optimum variable
step-size is defined by the deviation of the statistical mean of the instantaneous squared
error from the optimum squared error. According to this result, we thus propose a
new step-size adjustment method that approximates the optimum step-size by using
the rumring average of the squared error instead of its statistical mean. We evaluate
the newly proposed method of step-size adjustment compared with five other methods
by computer simulation in several situations with varying input power and feedback
channel characteristics. The results from the simulations reveal that the new method
outperforms the other methods in many cases.
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