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Course summary 
The course deals with speech signal characteristics, production and perception models, various analysis 
methods. The speech signal enhancement and restoration, speech recognition (Speech-to-Text) and 
synthesis (Text-to-Speech) tasks and techniques are introduced during this course.  

The studies are carried out in the following forms: individual work, seminars and lectures, consultations 
(as required). 

The content of the course: 

1. SPEECH SIGNAL. The acoustics of the speech signal. Production and perception of the speech. 
The main characteristics of the speech signals. Speech units and sounds. 

2. SPEECH MODELING. Production and perception-based models. Parametric and 
nonparametric models. Spectral analysis of speech signals. Cepstral analysis. 

3. SPEECH ENHANCEMENT. Noise and distortions in speech signals. Speech enhancement 
techniques. Short-time spectral enhancement techniques. Model-based enhancement of speech 
signals. Adaptive noise cancellation techniques. Speech signal-based enhancement techniques.. 
Restoration of speech signals. 

4. SPEECH SIGNAL CODING. Objective and subjective valuation of coding techniques. Coding 
techniques. Signal waveform coding. Analysis-synthesis based coding. Techniques of mixed 
coding. 

5. SPEECH SIGNAL SYNTHESIS. Articulatory, formant, and concatenative synthesis 
techniques. Text normalization. Synthesis process. Prosody generation. 

6. SPEECH RECOGNITION. Recognition system. Challenges in speech recognition. Speech 
signal analysis. Classification. 

7. APPLICATIONS OF SPEECH ANALYSIS. Speech emotion recognition. Acoustic analysis of 
speech for medical purposes. Language recognition. Estimation of speech quality. Speech 
source separation. Speaker identification and verification. Speech activity detection. Analysis 
of singing voice. 

Practical tasks are carried out for the development of speech signal processing skills: 

• Classic analysis techniques in time and frequency domains.  

• Alternative analysis techniques for speech signals: fractal analysis, wavelet transform, phase-
aware analysis, nonlinear analysis. 

• Development of speech signal-oriented algorithms. 
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