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Adaptive Fourier analyzer has been considered to be a useful and
practical tool which can overcome the two well-known major difficulties (frequency resolution and
tracking capability) with the traditional FFT. The LMS algorithm is much preferred in real-life
applications, but the tradeoff between its convergence and steady-state performance has been a big
issue. In recent years, the variable ste?—size LMS (VSS-LMS) algorithm has attracted a lot of
attention. In this project, after carefully investigating the existing VSS-LMS algorithms, we
introduced a general VSS update equation and used calculus of variations to optimize it. As a
result, several VSS-LMS algorithms have been proposed and confirmed to present promising performance

and might be applied to real vibration analysis, active noise control, etc. with a very moderate
increase in computational cost as compared to the conventional VSS-LMS algorithm.
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