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10 January 2014 (English phonetics II/©nagai) 
Experimental phonetics 
 (longitudinal 

wave)  
 (duration) (long)  

duration length  
 (intense) (loud)  

intensity loudness  
stress ( ) loudness  

 (frequent) (high)  
frequency pitch  

1 (fundamental frequency, F0)  
pitch intonation  

 

2

 
  

Measure what is measurable, make measurable what is not so.’ (Galileo) 
 
 praat New- Sound -Create Sound from formula...  Formula  

+ randomGauss(0,0.1) 
 

1/2 * sin(2*pi*440*x) 
OK Object View & Edit 

 
 440

 Windows xy

 
 440Hz 441Hz 442Hz

(beat)
1Hz 2Hz  

 440Hz 5
(tuning) 110Hz 4  
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(2Hz)  

 
(3Hz) y  

 
 

2Hz+3Hz=5Hz  

 
5Hz 1 5  

2Hz 4Hz  
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1  

 (vocal fords) 100 100Hz  
200Hz 400Hz 2 (1:2)

 
200Hz root/fundamental 400Hz overtone/harmonic  

 (1:3 4:5 )
 

 
 octave 12 equi-tempered scale  

3 2 2
 

 
 (vocal tract)

(spectrum)  
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 praat intensity  dB  
 intensity 

loudness intensity
loudness

 
 sound pressure

 
 1m2 1N 100g

1Pa
 

 sound pressure 2, 3, 4 intensity 4, 9, 16  
 

 
 
 

 
 

 
  

(Weber-)Fechner's law  
 

 
intensity

-
 

 
 intensity 10 loudness 2

100 3  
 loudness 1 , 2 , 3

intensity 101, 102, 103  

 B
0

10log
I

I
B   

I intensity, I0 intensity  
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 sound pressure 2 intensity
2

0

2

10log
p

p
B  p

sound pressure,  p0 sound pressure  
 B 10 1 dB

2

0

2

10log10
p

p
dB   

0

10log20
p

p
dB   

1B  = 10 dB  = 10  = 101/2  
2B  = 20 dB  = 100  = 10  

 
 p0

20 Pa = 2*10-5Pa p0 Sound 
Pressure Level 0dB = 20 Pa  

 
 

(ISO 226:2003)  
 

BassBoost 1kHz 4kHz  

 
 60dB 72dB
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