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SUMMARY
of the dissertation by Paviovets Alexander Nikolaevich

The methods and algorithms of parametric speech processing with 
psychoacoustical optimization in real-time nviltimedia systems

Keywords: speech compression, parametric processing, hybrid processing, 
speech decomposition, harmonic tracking analysis.

The purpose of the work is a development of methods and algorithms of 
analysis and synthesis for parametric speech processing devices based on the speech 
decomposition into periodic and aperiodic components.

The object of the research is a parametric speech coder based on the speech 
signal decomposition into periodic and aperiodic components. The subjects of the 
research are methods of speech compression based on the separate processing of 
periodic and aperiodic components and psychoacoustical optimization for 
quantization.

The scientific novelty of the results received by the author consists of the 
following issues: method of parametric speech processing based on harmonic 
tracking analysis that gives more accurate speech periodic component parameters 
estimation at varying pitch conditions and more accurate periodic and aperiodic 
components extraction; method and algorithm of simultaneous pitch and periodic 
component parameters estimation, that gives higher accuracy estimation of pitch 
contour because of closed-loop cycle with harmonic amplitudes and phases 
estimation; method for harmonic vector quantization based on variable-dimension 
vector quantization that takes into consideration human auditory system properties, 
and lets to increase sinthesized speech quality at the cost of more accurate 
perceptually important harmonic amplitudes quantization; speech coding method 
based on the hybrid model, that utilizes speech signal decomposition at periodic and 
aperiodic components and allows to increase degree of compliances of the model 
used with the speech frame nature; real-time hardware and software implementation 
of speech coding device with rates of 2,4 и 4,8 kbps.

Results of the dissertational work are implemented into practice and used in: in 
the State Center of Information Security at the President of the Republic of Belarus, 
in the Government communication department of CGS of the Republic of Belarus, in 
the “IT Mobile” company (Moscow), in the scientific research laboratory “Materials 
and elements of electronic and superconductor devices” № 5.3 at BSUIR and in the 
educational process at the speciality “Electronic computing devices”.
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