
MIR: Music Information Retrieval/Research

•Introduction,  
•Applications,  
•What is “digital sound”?  
•Code for demonstrative purposes 

•Code samples to give a sense of what researchers create

https://www.youtube.com/watch?v=YgYV-7-ohxQ 

https://www.youtube.com/watch?v=YgYV-7-ohxQ
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Developing computer based tools for: 
- Extracting, accessing, representing, … information from 
music data 
- Facilitating query of items in large databases. 

User query interface: 
•Text 
•Humming/singing 
•Recording example 
•Notation 
•…

Lyrics, meta data, 
audio, scores, etc.)

fetch.py



Computing, 
programming

MIR is a multi-disciplinary field



Popular MIR Applications
• Royalty rights tracking 

• Monitoring broadcast  



Popular MIR Applications
• Recommendation systems 
• Music discovery 

https://www.mdpi.com/2076-3417/8/7/1103



Popular MIR Applications
• Audio-score alignment, score following 

https://sertansenturk.com/work-research/phd-thesis/

Phd, 2017 
@MTG-UPF, Barcelona



Popular MIR Applications
• Automatic chord detection 

https://chordify.net/



Fingerhut, 2004

http://slideplayer.com/slide/7690673/


Baby steps towards audio signal processing  
in Python





Microphones, loudspeakers; how do they work?

https://www.youtube.com/watch?v=Y585z2XRFFs&list=RDecPUTGDX5cw&index=10 

https://www.youtube.com/watch?v=Y585z2XRFFs
https://www.youtube.com/watch?v=Y585z2XRFFs&list=RDecPUTGDX5cw&index=10






Storing audio data(series of numbers) in files

To read audio data from audio files,  
we need functions designed for that specific format 



https://drive.google.com/file/d/1iyV5KTUWx4p68ByDoXjA1sn97XjgKkGD/view?usp=sharing 

Let’s see some sample code

https://drive.google.com/file/d/1iyV5KTUWx4p68ByDoXjA1sn97XjgKkGD/view?usp=sharing


https://drive.google.com/file/d/1iyV5KTUWx4p68ByDoXjA1sn97XjgKkGD/view?usp=sharing 

Let’s see some sample code

https://drive.google.com/file/d/1iyV5KTUWx4p68ByDoXjA1sn97XjgKkGD/view?usp=sharing


Let’s see some sample code

OK, fine,  
But how do we extract any information from these series of numbers?

start     stop



Chopping signal into frames and extracting information
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window index

window size
hop size

Feature vector

Feature Extractor

F[0] F[1] F[2] F[3] F[4] F[5]



Autocorrelation based fundamental frequency/period estimation

Frequency (of a signal) : the number of repetitions in 1 second duration.  

But what do you mean by frequency???



Fundamental frequency extraction using the autocorrelation



Fundamental frequency extraction using the autocorrelation



Fundamental frequency extraction using the autocorrelation



Fundamental frequency extraction using the autocorrelation

One potential next step is to 
estimates the notes played in this 
recording: automatic transcription



Looks interesting, where do I find more material?



Looks interesting, where do I find more material?
https://ccrma.stanford.edu/ 

https://ccrma.stanford.edu/


Looks interesting, where do I find more material?

https://www.coursera.org/learn/audio-signal-processing 

https://www.coursera.org/learn/audio-signal-processing

