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SUMMARY

of the dissertation thesis “Methods and algorithms of analysis and synthesis of 
perceptual audio coder processors with dynamic reconfigui'able architecture” by

Alexey Petrovsky

Keywords: wavelets transform, psychoacoustics, audio coder/decoder, parallel- 
pipeline processor, digital signal processing, and microphone array.

Processor with dynamic reconfigurable architecture of perceptual audio coder is the 
object under investigation. The subject for investigation is methods of audio signal 
coding based on the wavelet packet (WP) and dynamic algorithms transformation (DAT) 
under the given computation resource -  reconfigurable computation environment.

The objective of this work is to design the methods and algorithms of analysis and 
synthesis of perceptual audio coder processors with dynamic reconfigurable architecture 
for mobile multimedia systems.

On the base of psychoacoustical model the methods and algorithms of analysis and 
synthesis of processors with dynamic reconfigurable architecture for realization the 
perceptual audio coder in mobile multimedia systems based on WP, which tree structure 
dynamically transformed the time-frequency resolution, under the given computation 
resource and multi-frame audio signals processing in real time (reconfigurable 
computation environment) have been developed. The algorithm result of WP tree 
structure dynamic decomposition is optimal WP tree structure coherented with the 
current signal frame (minimal cost function -  wavelet time entropy) which is also 
represented as a dynamic reconfiguration schedule of the parallel-pipeline WP processor 
architecture. A novel WP audio coder/decoder structure based on methods of WP 
dynamic decomposition, as distinct from known, has been oriented under the signal 
processing in wavelets domain and work in real time. The optimal bit allocation rule of 
wavelet coefficients allows the reconstruction effects of audio signal in decoder -  
“leakage” the quantizer noise energy into the neighboring subbands of the synthesis 
filter bank. The methods of the objective audio signal quality measumment based on the 
model peripheral ear have ensure the high order correlation between objective test 
results with subjective tests and the noise-to-masking estimation for the signal without 
hearable artifacts is equal -9 dB.

The hardware realization of the experimental module of audio coder together with 
input audio signal subsystem (superdirective microphone array) for mobile multimedia 
system based on two reconfigurable WP processors (coder/decoder) and DSP-processor 
of monitoring systems has been performed.
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