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OVERVIEW

� Acoustic Speech Processing

� Speech Feature Extraction

� Speech Recognition with HMMs

� Hearing and Human Speech Recognition



PHYSIOLOGY OF SPEECH



VIDEO ENDOSCOPY



VOICE SOURCE – VIDEO ENDOSCOPY



PHYSIOLOGY OF SPEECH



LOSSLESS TUBEMODEL



MODEL OF SPEECH PRODUCTION



VOICE SOURCE

� Extracted voice source using inverse filtering



SPEECH SPECTRUM

� Fourier Analysis applied to the speech signal:

� Compare this to the envelope of V(z)



SPEECH SPECTRUM



SPECTROGRAM



SPECTROGRAM OF SPEECH



SPEECH FEATURE EXTRACTION



MEL-FREQUENCY CEPSTRUM COEFFICIENTS



FEATURES SCATTER PLOT



FEATURES SCATTER PLOT



CONNECTION TO HIDDENMARKOVMODELS



THREE TASKS OF HMMS

� Evaluation

� What is the probability that this observation was 

generated by the model?

� Decoding

� What is the most likely state sequence in the model 

that produced the observation

� Viterbi, A* algorithm

� Learning

� How should we adjust our model parameters given 

observation sequences

� Baum Welch algorithm (special case of Expectation 

maximization, EM)



HEARING AND HUMAN SPEECH

RECOGNITION

� If we understand how hearing works we can:

� Compress speech more efficiently

� Imitate the functionality of hearing in speech 

processing

� Examples:  The Mel- and Bark scales

� Human speech recognition

� Telecommunications

� Psychoacoustics


