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Parallel |mplementation of Multifilters




Multifilters

o Filters with matrix-valued coefficients
— Process of vector-valued signals

— Applications: color signals, multispectral images, and
multichannel data
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Notation

o Signal and multifilter in time domain
X(mM)  N-element vector-valued signal

h(m)  NxN-matrix valued filter

e Signal and multifilter in frequency domain
X(2=) X(mz™ H@=Y h(mz™"




| mplementation on Digital Signal Processors

 DSPs designed for efficient scalar filtering

e Direct implementation on a single processor
— M xN? multiply-accumulates
— Inefficient loop code

* Direct implementation on multiple processors
— Shared circular buffers (of sik4)




Multifilters and Block Filtering

* Reorder vector samples spatially as blocks
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Polyphase Filtering

 Frequency domain representation
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* Polyphase decomposition of the filter




Simplification of Polyphase Filtering

« Commute filtering and downsampling
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Parallel Block Filtering
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Conclusions

« Efficient parallel implementation of multifilters
— Implement multifilters using scalar filtering operations
— Each component is buffered and filtered independently
— Single instruction hardware loops on DSP
— No data duplication




