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Main Contributions Proposed Shrinkage Tuning

+Automatic parameter tuning i Ao

for the APFBS algorithm is proposed.
*Utilizing time-averaged statistics

— Robustness to Input Correlation
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Model and Assumptions

Linear Adaptive Filtering Model

System Mismatch Constant

Time-Averaged Statistics
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Assumptions

Derivation of Shrinkage Tuning
(A1) Noise has zero-mean: E[en] =0

(A2) Input and noise are uncorrelated to each other: ¢ A, () takes discrete values.

—— J(\) is piecewise quadratic.
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(A3) The norm of the input does not change drastically:
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The APFBS Algorithm (1]

Step 1 (Gradient Descent)

(1) Sort {0 ‘gnyl ‘g‘n,Ql .
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(2) Focus on each interval [pj, pjt1].
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Step 2 (Soft Thresholding)

@ Projection onto the interval [p;, pj+1]
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# Choosing the global minimizer among A
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Overall Algorithm

Initialization: h, step size 1

Step 1 of the APFBS algorithm Step 1.5

(i) Find piecewise minima A, ; of J,(}).

:(iii) Among the piecewise minima,
i find the global minimum A% of .J,(}).

Step 2 of the APFBS algorithm (with X))

Numerical Experiments

Conditions and Initialization

@ Target system: an echo path [2]

# Noise: White Gaussian

¢ Input: White Gaussian, Colored (AR(1))
®hy =0, Stepsize: n=0.5

Learning Curves

¢ For white input, the proposed shrinkage tuning
converges slow, but it achieves low system
mismatch.

ST
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o For colored input, the proposed shrinkage tuning
works closely to the manual tuning.

System Mismatch vs. SNR
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Colored input
+For white input, the proposed shrinkage
tuning works closely to the manual tuning.

# For colored input, the proposed shrinkage
tuning is more robust than another
automatic tuning given in [3). n

# An automatic tuning of a shrinkage parameter
for the APFBS algorithm has been proposed.

# At each iteration, the minimizer of a piecewise
quadratic cost is chosen as a shrinkage parameter.

# Utilizing time-averaged statistics, the proposed
shrinkage tuning achieves robust performance
to input correlation
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