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Convergence of least mean squares algorithm

under attenuating excitation conditions

DING Feng, XIAO De-yun, DING Tao
(Department of Automation, Tsinghua University , Beijing 100084, China)

Abstract: The definition of attenuating excitation signal is given, and the convergence rate of the least mean square
algorithm, using stochastic process theory, is studied for stochastic systems under attenuating excitation. The way to choose the
attenuating index and design variable (convergent factor or stepsize) is stated for guaranteeing the convergence of the parameter
estimates, and the analysis indicates that under attenting excitation the least mean square algorithm also has a good performance :

i.e., the parameter estimation error given by the least mean square algorithm uniformly converges to zero when the attenuating

index and design variable satisfy some proper conditions.
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2 ESGHRS5RE B EHRE X (System
description and the definitions of attenuating
excitation conditions)
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A(z)y(t) = B(z)u(t) + v(1),

A(z) = 1+ arz + @z + - 4 a2, (1)

B(z) = bzt 4 byz2 4+ + b,,az‘"a.
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3 E X3 (Basic lemmas)
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4 I EZ R (Main results)
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