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IT8006 PRINCIPLES OF SPEECH PROCESSING

DETAILED SYLLABUS
OBJECTIVES:

The student should be made:

* To understand the speech production mechanism and the various speech analysis
techniques and speech models

* To understand the speech compression techniques

* To understand the speech recognition techniques

* To know the speaker recognition and text to speech synthesis techniques

UNIT | SPEECH SIGNAL CHARACTERISTICS & ANALYSIS

Speech production process - speech sounds and features- - Phonetic Representation of
Speech --representing= speech in time and frequency domains - Short-Time Analysis of
Speech - Short-Time Energy and Zero-Crossing Rate - Short-Time Autocorrelation Function -
Short-Time Fourier Transform (STFT) - Speech Spectrum - Cepstrum - Mel-Frequency
Cepstrum Coefficients - Hearing and Auditory Perception - Perception of Loudness - Critical
Bands - Pitch Perception

UNIT ||l SPEECH COMPRESSION

Sampling and Quantization of Speech (PCM) - Adaptive differential PCM - Delta Modulation -
Vector Quantization- Linear predictive coding (LPC) - Code excited Linear predictive Coding
(CELP)

UNIT Il SPEECH RECOGNITION

LPC for speech recognition- Hidden Markov Model (HMM)- training procedure for HMM-
subword unit model based on HMM- language models for large vocabulary speech recognition
- Overall recognition system based on subword units - Context dependent subword units-
Semantic post processor for speech recognition

UNIT IV SPEAKER RECOGNITION

Acoustic parameters for speaker verification- Feature space for speaker recognition-similarity
measures- Text dependent speaker verification-Text independent speaker verification
techniques

UNIT V SPEAKER RECOGNITION AND TEXT TO SPEECH SYNTHESIS

Text to speech synthesis (TTS)-Concatenative and waveform synthesis methods, sub-word
units for TTS, intelligibility and naturalness-role of prosody
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