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Real tones
 Hermann von Helmholtz (1821 - 1894)
 Result of Fourier analysis

 Sum of individual sine waves 
- simplified
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Experiment of 
Reinier Plompt and Willem Levelt

 Individual sine wave pairs - Pure tones 

 Subjects without musical education

 Evaluation of dissonance (1-7 scale)
Plomp, R.-Levelt, W.J.M.:

Tonal Consonance and Critical Bandwidth, J. Acoust. Soc. Am. Vol. 38, Issue 4, pp.548-560, 1965
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Dissonance curve

Taken from: http://eceserv0.ece.wisc.edu/~sethares/consemi.html
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Beats
Acoustical effect - interference of close frequences

21 FFFbeats −=
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Dissonance curve of „real“ tone

Taken from: http://eceserv0.ece.wisc.edu/~sethares/consemi.html
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 Synthetized sounds:

F G

 Function: 

 Dissonace:
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Various formulas
 Plomp-Levelt (1965) / Sethares (1999) 

 Lafrenier (2001)

 Haluška (2003)

These formulas does not fulfill expected properties 

( ) ( )
( ) ( )












−= +

−
−

+
−

−
2121,min,,, sFs

GFb
sFs
GFb

eegfgfGFd
βα

19
021,0
75,5
5,3

2

1

=
=
=
=

s
s
β
α

( ) ( )
( )
















=


















 −
−

e
F

GFb

gfgfGFd
log

2

,min,,, ( ) ( )
( )









−=

−−

eGFgfgfGFd
GFb

,min,,,

( ) ( )
( )









−=

−−

eGFgfgfGFd
GF

,min,,,

Analysis of dissonance curves

Ladislav Šipeky 4.5.2013  8/14



Our research
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Our research (visualized) 
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What it is good for?
 Measure the sensory dissonance of a sound

 Compare musicians / orchestras
 Analyze a musical piece
 Specify historical tunings

 Create a sound with a specific value of dissonance
 Synthesize tones / create sounds
 Create new tuning systems
 Create/specify new instruments

And more…
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Conclusion
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Conclusion

Dissonance score

John MacCallum, Aaron Einbond (2008) 
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Thank you for your attention
Mgr. art., Mgr. Ladislav Šipeky

ladislav.sipeky@stuba.sk

Department of Mathematics
Faculty of Civil Engineering

Slovak University of Technology Bratislava
Radlinského 11

813 68 Bratislava
Slovakia

http://www.math.sk
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