
Acoustic Phonetic Representation of 

Speech Sounds 



Speech Analysis Tools 

• Wavesurfer 

 

• Audacity 

 

• Praat 

 

• Sonic Visualiser 

 

• Speech Signal Processing Toolkit (SPTK) 

 

• Waveform Wizard 



Silence, Unvoiced and Voiced Portions of Speech  



Narrowband & Wideband Spectrograms 



Formant Frequencies 



Time and Time-Frequency Representation of Speech 



Voiced and Unvoiced Portions of Speech 



Significance of Vowels vs. Consonants 

Text : Speech signal is produced by exciting the time varying vocal tract system 

with time varying excitation 

 

Vowels: - - ee - - - i - - a -  i - - - o - u - e - 

 

Consonants: Sp - - ch s - gn - l - s pr - d - c - d 



Classification of English Phonemes 



Hindi Sound Units 



Tongue Hump in Vowel Sounds 



Waveform Plots of Vowel Sounds 



Spectrograms of the Vowel Sounds 



F1-F2 Clusters of the Vowel Sounds 



F1-F2 Centroids of the Vowel Sounds 



Formant Frequencies for Typical Vowels 



Articulatory Positions for Production of Various Sound Units 

Articulatory positions: (a) vowel with two tongue heights 

           (b) high vowel for front and back positions 

           (c) stop for alveolar and velar places 

                        (d) an alveolar fricative 



Vowel Diagram 



Spectrograms of Diphthongs 

Diphthongs in English 

1. buy 

2. down 

3. bait 

4. boy 

5. boat 

6. you 

 



Diphthongs : Time Domain Waveforms 
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Time-Domain Waveforms of Nasal Sounds 



Spectrograms of Nasal Sounds 



Waveforms of Unvoiced Fricatives (/f/, /s/, /sh/) 



Spectrograms of Unvoiced Fricatives (/f/,/s/,/sh/) 



Waveforms of Voiced Fricatives (/v/, /z/) 



Spectrograms of Voiced Fricatives (/v/, /z/) 



Waveform of a Voiced Stop (/b/) 



Waveforms of Unvoiced Constants (/p/, /t/) 



Spectrograms of Stop Consonants 



Time & Freq Domain Rep. of  Speech of a Sentence 



Spectrograms of Isolated Digits 



Spectrograms of Two Connected Digit Sequences 


