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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




Periodic

Types of sound waves

Complex

Aperiodic Periodic Aperiodic

Transient White

Falling Noise
book +

Obstruent




Resonance

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

e [f the object 1s made to vibrate at 1ts natural frequency
by an external source of vibration
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Vowel formants
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Vowel formants
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Figure 8.4 A spectrogram of the words heed hid—head, had, hod, hawed, hood, who'd as
spoken by a male speaker of(American English.)The locations of the first three
formants are shown by arrows.
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Figure 8.5 A spect
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Acoustic analyses: formants

e maximum formant depends on
speaker:

» 3 5.000 Hz
» O 5500 Hz

e number of formants: 5

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

* get
first/second/third/fourth
formant

measured at temporal midpoint

0.006588

0.1572

1.227-107|

-0.08545
5000 Hz|

7257 H

[ ) Formant settings

Maximum formant (Hz): | 5500.0
Number of formants: |5.0

Window length (s): | 0.025

Dynamic range (dB): |30.0

ot size (mm): 1.0
(all of your "advanced settings" have their standard values)

(your "time step strategy” has its standard value: automatic)

2.176519

Visible part 2.183107 seconds

2.183107|

Total duration 2.183107 seconds

e draw visible formant contour: draws
to Praat Picture window

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

ISObm  UNIVERSITAT

lwlw DES
Mlnl

SAARLANDES



Resources: Formants, FO, Harmonics

Formant, Fundamental
or Harmonic?

@ p

%

https://voutu.be/PLzhgaoaNaEP0?t=43



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

Resources: Vowel Formant Measurements

2
LA !'.4-.'

T1I 31 8
G

https://www.voutube.com/watch?v=glnUFa2fLyE&ab channel=ListenlLa
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

<>
S

PRAAT TUTORIAL

4. VOWEL FORMANTS

https://www.youtube.com/watch?v=5gVraRxer6o&ab channel=Lin
uistiklaborAlbert-Ludwigs-Universit% C3 % A4tFreibur



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
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Wideband and Narrowband Spectrogram
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Wideband and Narrowband Spectrogram
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Wideband and Narrowband Spectrogram Praat Settings

settings have standard values ("factory settings"), which appear when you click Standards.

View range (Hz)
the range of frequencies to display. The standard is 0 Hz at the bottom and 5000 Hz at the top. If this maximum frequency is higher than the Nyquist frequency of the Sound (which is half its sampling

frequency), some values in the spectrogram will be zero, and the higher frequencies will be drawn in white. You can see this if you record a Sound at 44100 Hz and set the view range from 0 Hz to
25000 Hz.

Window length
the duration of the analysis window. If this is 0.005 seconds (the standard), Praat uses for each frame the part of the sound that lies between 0.0025 seconds betfore and 0.0025 seconds after the centre of
that frame (for Gaussian windows, Praat actually uses a bit more than that). The window length determines the bandwidth of the spectral analysis, i.e. the width of the horizontal line in the spectrogram
of a pure sine wave (see below). For a Gaussian window, the -3 dB bandwidth is 2*sqrt(6*1n(2))/(n* Window length), or 1.2982804 / Window length. To get a "broad-band' spectrogram (bandwidth 260
Hz), keep the standard window length of 5 ms; to get a ‘narrow-band' spectrogram (bandwidth 43 Hz), set it to 30 ms (0.03 seconds). The other window shapes give slightly different values.

Dynamic range (dB)
All values that are more than Dynamic range dB below the maximum (perhaps after dynamic compression, see Advanced spectrogram settings...) will be drawn in white. Values in-between have
appropriate shades of grey. Thus, if the highest peak in the spectrogram has a height of 30 dB/Hz, and the dynamic range is 50 dB (which is the standard value), then values below -20 dB/Hz will be
drawn in white, and values between -20 dB/Hz and 30 dB/Hz will be drawn in various shades of grey.

https://www.fon.hum.uva.nl/praat/manual/Intro 3 2 Configuring the spec
trogram.html
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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

File | Edit | Query | View | Select | Spectrum | Pitch Intensity | Formant | Pulses Help
0.304826 (3.281 / s)
0.265
0 P MNWM | fJ n A (LIRS
V Ay
-0.3199
5000 Hz . 100°dB|500 Hz
q 5
(P REYY
Dpey Mllmlmui“ﬂllﬂ!!l
0 Hz ST T Sk e ey B e LA p R a0 191.16 Hz
= 166547 7.166547 Visible part 0.304826 seconds 7.471373 1951577

Total duration 9.422950 seconds

ISObm  UNIVERSITAT

IHIIN DES
wlnl

SAARLANDES



Acoustic analyses: pitch

— fundamental frequency (f0)

S — ——

calculated for voiced sounds only

pitch range depends on speaker:
» & 75-300 Hz
» © 100 - 500 Hz

pitch listing: fO for all time
stamps in selection

get pitch: mean f0 in selection

— mean f0 and f0 range in utterance

A — e ——

0.004546

0.1572
[ ] h

itch ras 0.0

2]
he aut n method
6.915-109 nd the relatio | -
Analysis method: © rrelation
-0.08545 Drawing method:  automatic [C]
5000 Hz| V‘< 5 y 500 Hz
|| (allof your "advanced settings" have their standard values)
e strategy" has its standard value: automatic)

Cancel ppl Ok}

’ 1l

|

\§\v |
MI" ) 1
55.43 H sz
2.178560
0 Visible part 2.183107 seconds 2.183107|
Total duration 2.183107 seconds
| — e ———

e get minimum / maximum pitch

e draw visible pitch contour: draws
to Praat Picture window

e extract visible pitch contour:
creates pitch object in Praat Object
window
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Resources: Measuring FO

https://www.voutube.com/watch?v=gaMH5GeXdO0&list=PL9yHkZ12Xp
JYU103uySJ7-3R 47Z8Eugmn&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

e« intensity listing: intensity for
all time stamps in selection

« get intensity: mean intensity in

selection

Some Common Decibel Levels

140 dB
130 dB
120 dB
115 dB
110 dB
100 dB
90 dB
70 dB

airplane takeoff (30m)

hearing threshold of pain
jackhammer, car horn (1m)

iPod at peak volume, crying baby
chainsaw (1m), airport

rock concert, helicopter

hair dryer, lawnmower

vacuum cleaner (1m)

normal conversation (1m)

quiet room

— mean intensity in utterance

R —

S—

0.1572]

6.915:10|

-0.08545)
5000 Hz|

55.43 H:

0.004546

YN i
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2.178560

0 Visible pan2183107 seconds 2.183107

100 dB

50 dB

get minimum / maximum intensity

draw visible intensity contour:
draws to Praat Picture window

extract visible 1ntensity contour:

creates intensity object in Praat Object
window
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Acoustic analyses: glottal pulses

0.004546
0.1572

6.915:109

-0.08545
5000 Hz

 pulse listing:time stamps of
glottal pulses in selection

« voice report:information about

2.178560

VOice q Ual ity (pitCh 0 TV‘ l"; angﬁi;‘:zz:’;:d 2.183107]

settings — analysis method — | — —

cross-correlation)
e draw visible pulses: draws to Praat

Picture window

e extract visible pulses:
creates point process object in Praat Object
window
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Resources: Plots

https://www.youtube.com/watch?v=R0opWFiKelU&list=PL9yHkZ12XpJ
YU103uySJd7-3R 4Z8Eugmn&index=12&ab _channel=Stefan\Werner



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.voutube.com/watch?v=4XdVn HTBAU&list=PL9yHkZ12Xp
JYU103uySJd7-3R 47Z8Eugmn&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:

o {0
e F1,F2 F3 (midpoint)




