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How to describe a sound?

1. Loudness → Amplitude → Power/energy.

2. Pitch → Frequency → Length/Tension/Mass.

3. Quality→ way  of source vibration
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Resonance

● Resonance: one body can be set in motion by the 
vibration of another body.

● If the object is made to vibrate at its natural frequency 
by an external source of vibration
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Vowel formants 



Vowel formants 







Acoustic analyses: formants

• formant listing: F1-F4 for all 
time stamps in selection

• get 
first/second/third/fourth 
formant

• draw visible formant contour: draws 
to Praat Picture window

• extract visible formant contour: 
creates formant object in Praat Object 
window

• maximum formant depends on 
speaker:

‣ ♂     5.000 Hz  

‣ ♀    5.500 Hz

measured at temporal midpoint

• number of formants: 5



Resources: Formants, F0, Harmonics

https://youtu.be/PLzhqqNaEP0?t=43 

https://youtu.be/PLzhqqNaEP0?t=43
http://www.youtube.com/watch?v=PLzhqqNaEP0


Resources: Vowel Formant Measurements

https://www.youtube.com/watch?v=glnUFa2fLyE&ab_channel=ListenLa
b

https://www.youtube.com/watch?v=glnUFa2fLyE&ab_channel=ListenLab
https://www.youtube.com/watch?v=glnUFa2fLyE&ab_channel=ListenLab


Resources: Vowel Formant Measurements

https://www.youtube.com/watch?v=5gVraRxer6o&ab_channel=Lin
guistiklaborAlbert-Ludwigs-Universit%C3%A4tFreiburg

https://www.youtube.com/watch?v=5gVraRxer6o&ab_channel=LinguistiklaborAlbert-Ludwigs-Universit%C3%A4tFreiburg
https://www.youtube.com/watch?v=5gVraRxer6o&ab_channel=LinguistiklaborAlbert-Ludwigs-Universit%C3%A4tFreiburg


Wideband and Narrowband Spectrogram

wide band 
spectrogram

narrow band 
spectrogram



Wideband and Narrowband Spectrogram

spectrogram    narrow band    wide band

time    low resolution    high resolution

frequency    high resolution    low resolution

analysis    ✓ harmonics
   ✓ f0 / intonation

    ✓ individual glottal pulses
    ✓ formant structure



Wideband and Narrowband Spectrogram

narrow band 
spectrogram

wide band 
spectrogram



Wideband and Narrowband Spectrogram Praat Settings

https://www.fon.hum.uva.nl/praat/manual/Intro_3_2__Configuring_the_spec
trogram.html 

https://www.fon.hum.uva.nl/praat/manual/Intro_3_2__Configuring_the_spectrogram.html
https://www.fon.hum.uva.nl/praat/manual/Intro_3_2__Configuring_the_spectrogram.html


 Acoustic analyses



Acoustic analyses: pitch

→ fundamental frequency (f0)

• calculated for voiced sounds only

• pitch range depends on speaker:

‣ ♂     75 - 300 Hz  

‣ ♀   100 - 500 Hz

• pitch listing: f0 for all time 
stamps in selection

• get pitch: mean f0 in selection

• draw visible pitch contour: draws 
to Praat Picture window

• extract visible pitch contour: 
creates pitch object in Praat Object 
window

• get minimum / maximum pitch

→ mean f0 and f0 range in utterance



Resources: Measuring F0

https://www.youtube.com/watch?v=qaMH5GeXdO0&list=PL9yHkZ12Xp
JYU1o3uySJ7-3R_4Z8Euqmn&index=10&ab_channel=StefanWerner

https://www.youtube.com/watch?v=qaMH5GeXdO0&list=PL9yHkZ12XpJYU1o3uySJ7-3R_4Z8Euqmn&index=10&ab_channel=StefanWerner
https://www.youtube.com/watch?v=qaMH5GeXdO0&list=PL9yHkZ12XpJYU1o3uySJ7-3R_4Z8Euqmn&index=10&ab_channel=StefanWerner
http://www.youtube.com/watch?v=qaMH5GeXdO0


Acoustic analyses: intensity

• intensity listing: intensity for 
all time stamps in selection

• get intensity: mean intensity in 
selection

• draw visible intensity contour: 
draws to Praat Picture window

• extract visible intensity contour: 
creates intensity object in Praat Object 
window

• get minimum / maximum intensity

→ mean intensity in utterance

Some Common Decibel Levels

140 dB airplane takeoff (30m)

130 dB hearing threshold of pain

120 dB jackhammer, car horn (1m)

115 dB iPod at peak volume, crying baby

110 dB chainsaw (1m), airport

100 dB rock concert, helicopter

90 dB hair dryer, lawnmower

70 dB vacuum cleaner (1m)

60 dB normal conversation (1m)

40 dB quiet room



Acoustic analyses: glottal pulses

• pulse listing: time stamps of 
glottal pulses in selection

• draw visible pulses: draws to Praat 
Picture window

• extract visible pulses:              
creates point process object in Praat Object 
window

• voice report: information about 
voice quality                            (pitch 
settings → analysis method → 
cross-correlation)



Resources: Plots

https://www.youtube.com/watch?v=R0opWFiKelU&list=PL9yHkZ12XpJ
YU1o3uySJ7-3R_4Z8Euqmn&index=12&ab_channel=StefanWerner

https://www.youtube.com/watch?v=R0opWFiKelU&list=PL9yHkZ12XpJYU1o3uySJ7-3R_4Z8Euqmn&index=12&ab_channel=StefanWerner
https://www.youtube.com/watch?v=R0opWFiKelU&list=PL9yHkZ12XpJYU1o3uySJ7-3R_4Z8Euqmn&index=12&ab_channel=StefanWerner


Resources: Praat Experiments

https://www.youtube.com/watch?v=4XdVn_HTBAU&list=PL9yHkZ12Xp
JYU1o3uySJ7-3R_4Z8Euqmn&index=15&ab_channel=StefanWerner

https://www.youtube.com/watch?v=4XdVn_HTBAU&list=PL9yHkZ12XpJYU1o3uySJ7-3R_4Z8Euqmn&index=15&ab_channel=StefanWerner
https://www.youtube.com/watch?v=4XdVn_HTBAU&list=PL9yHkZ12XpJYU1o3uySJ7-3R_4Z8Euqmn&index=15&ab_channel=StefanWerner


Assignment : Extract vowel formants

From your recording of the north wind and sun, 
extract from the first 10 vowels:
● f0
● F1,F2,F3 (midpoint)


