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Abstract 
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 An hearing aid is an equipment used for amplifying the audio signal in order to 
enhance the hearing efficiency of people with hearing impairment. One major problem 
that hearing aid users usually encounter is screeching sound, which results from acous-
tic feedback in hearing aid. One effective and widely used solution for solving this prob-
lem is to employ an adaptive filter to produce signal for canceling out the acoustic feed-
back signal. Usually, the traditional Least-Mean-Square (LMS) algorithm is employed to 
adapt the coefficients of the adaptive filter of fixed order.  As such traditional LMS al-
gorithm consumes large amount of power, making it uneconomical to employ in hearing 
aids which are driven by battery. To reduce such power consumption problem, this re-
search studies methods for adapting the filter order and the step-size. The research 
also investigates architectures that are simple enough for  hardware implementation. 
 In addition to the main research above, this research also adds the 
supplementary part, which is the application of the least squares principle in reducing 
the speckle noise in synthetic aperture radar (SAR) and medical ultrasound images. 
The least squares principle is the same one as used by the LMS algorithm. In 
investigating optimization techniques for adapting the LMS filter order, we find that the 
averaging the LMS filter coefficients over time can be applied to process SAR and 
ultrasound images. This time-averaging principle is used to improve the 2-dimensional 
Savitzky-Golay filter--the least-sqaure-type filter that aims to fit the data with a given 
polynomial function.  
    
Keywords :  Acoustic feedback cancellation,  LMS adaptive filter, adaptive tap, step-
size, SAR image, ultrasound images. 
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