DSP Workshop October 15-18, 2000

SEQUENTIAL BAYESIAN WAVELET SHRINKAGE

Mark Coates* Arnaud Doucet
Rice University University of Cambridge
Electrical and Computer Engineering Department of Engineering
6100 S. Main, Houston, TX 77005 Cambridge, UK, CB2 1PZ.
ABSTRACT

We propose a wavelet model that incorporates coefficient
correlation and is expressed in state-space form, allowing
the development and application of sequential estimation
algorithms for wavelet denoising. We detail a sequential
simulation-based estimation algorithm based on particle fil-
ters [6]. This algorithm allows Bayesian wavelet denoising
to be performed on-line, enabling the processing of large
data-sets, and it is intrinsically parallelizable. Our experi-
ments indicate that the algorithm performance is compara-
ble to most Bayesian framework batch-based algorithms.
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a The idealised wavelet transform tiling of the
time-frequency plane. ach box contains a wavelet coeffi-
cient dark circle and its hidden state white circle . The
dashed lines indicate the state dependencies of the idden

arkov Tree model [ ]. b  mapping of the coefficients
into a structure permitting a specification of the model in
state-space form. The dashed lines indicate state depen-
dencies in the model proposed in this paper.
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scale-shifted, redundant tiling of the time-
frequency plane corresponding to a redundant wavelet
transform. The arrows indicate the dependencies between
hidden states clear circles in the redundant state-space
wavelet model.
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