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Overview

• Fourier Transform


• Autocorrelation function


• Wavelet


• Comb filter resonator


• Deep learning



Spectrum



Fourier Transform
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Fourier Transform
Signal to analyze:

4Hz sinusoid:

Fourier Transform:
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Fourier Transform
Signal to analyze:
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Fourier Transform
Signal to analyze:

8Hz sinusoid:

Fourier Transform:

8Hz

1s.0s.



Fourier Transform
Signal to analyze:

Fourier Transform:

2Hz sinusoid:

2Hz

1s.0s.



Fourier Transform
Signal to analyze:

Fourier Transform:

4Hz sinusoid:

4Hz

1s.0s.





Fourier Transform
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Fourier Transform
Signal to analyze:

Fourier Transform:

1Hz sinusoid:
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Fourier Transform
Signal to analyze:
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Fourier Transform



Fourier Transform



• Exercice: What is the Fourier Transformation coefficient 
corresponding to quarter-note (crochet) duration?


• Zero!

Fourier Transform

Malicious ulsation à la noire



Autocorrelation function
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Autocorrelation function
Signal to analyze:

Autocorrelation 
function:

Fourier Transform:





MP1 MP2

ISO RAND



Sabine’s data



Sabine’s data



Bloc #2Dirac



Bloc #2

cf. Toiviainen & Snyder, 2003



Bloc #2

cf. Toiviainen & Snyder, 2003



Bloc #5



Short-Time Fourier Transform









Wavelet



Comb filter resonator
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Lartillot, submission to SMC2019



ISMIR 2015

Long short-term memory (LSTM)





Discussion
• Let’s write a reply to that Journal of Neuroscience 2017 article! Are those objections we found 

already discussed in the community?


• Other methods for periodicity analysis from symbolic representations, used in neuroscience 
(Alejandro) or in music (IOI histograms).


• Wavelets: concrete examples? Further study on this? But wavelet maybe not important for 
rhythm analysis due to short bandwidth anyway (Tor).


• Comb filter resonator: implementation for visualisation and listening different bands (Rolf Inge), 
link with cepstrum (Tor)


• cf. Sethares periodicity transform (Rolf Inge)


• (Machine learning) optimisation of parameters such as filter length (Alexander) or Gaussian width


• How time is modelled in RNN/DBN? (Alexander)


• Presentation about fractals? (Victor?)


