EE7000-6 Adaptive Filter Theory
Quiz 3
SOLUTION

12:40~1:30 p.m., November 21, 2004

The autocorrelation function r(m) of a stationary real-valued input signal in an M™-order

adaptive filter, can be formulated as

r(m)%[[—%jm+[%jm} 042

Assume that the desired signal and filter coefficients are also real-valued and ag =1.

The cross-correlation function p(—k) between the input and desired signals can be
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An LMS algorithm is designed with the step size u <<1.

formulated as

(a) What is the misadjustment m in terms of zand M? (20%)

(b) What is the condition of x for both J(oc) and Jj, to reach their minima among
different M=1, 2, 3,..., at the same specific model order? (40%)

(c) What is the minimum asymptotical MSE value J(x) in terms of 4 and the

corresponding model order M when the condition in (b) is satisfied? (20%)

(d) If the model order M is chosen as (c), what is the asymptotic MSD value D(w)

in terms of x ? (20%)
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When M=2, J(w0) = %(H M) .
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