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These lecture notes contain hyperlinks to the CCRMA Wiki.  

On these pages, you can find supplemental material for lectures - providing extra tutorials, 
support, references for further reading, or demonstration code snippets for those 
interested in a given topic .  

Click on the         symbol on the lower-left corner of a slide to access additional resources.

http://cm-wiki.stanford.edu/wiki/MIR_workshop_2008_notes
http://cm-wiki.stanford.edu/wiki/MIR_workshop_2008


ɆBBQ Today 
ɆCorrection on knn formatting
ɆName some spectral features
ɆWhat are the 3 major components of a MIR system?
ɆWhy do we have to scale our extracted features?
ɆWhich of these did we really not do at all in Lab 2?  And, 

do you think this was a problem?  

ɆHow did the lab go?  
Ɇ,ÅÔȭÓ ÄÉÇ ÉÎÔÏ ÓÏÍÅ ÉÎÔÅÒÅÓÔÉÎÇ ÏÂÓÅÒÖÁÔÉÏÎÓ ÆÒÏÍ ÔÈÅ ÌÁÂ
ɆDid you try other audio files ɀother instrument 

recognizers?

Review from Day 2



Segmentation

(Frames, Onsets, 
Beats, Bars, Chord 

Changes, etc)

Feature 
Extraction

(Time-based, 
spectral energy, 

MFCC, etc)

Analysis / 
Decision 
Making

(Classification, 
Clustering, etc)

Basic system overview



FEATURE EXTRACTION



ɆRise time or Attack time- time interval between the 
onset and instant of maximal amplitude
ɆAttack slope

Temporal Information

Picture courtesy: Olivier Lartillot

http://cm-wiki.stanford.edu/wiki/MIR_workshop_2008_notes


ɆTemporal Centroid

Temporal Information
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Frame ZC
R

Centroid BW Skew Kurtosis E1 E2 E3 E4 E5 E6 E7 E8 E9

1 9 2.8kHz 5kHz 2.2 6.7 4000 10100 545 187 77 35 18 9 6

Features ɀFrame 1
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Frame ZC
R

Centroid BW Skew Kurtosis E1 E2 E3 E4 E5 E6 E7 E8 E9

1 9 2.8kHz 5kHz 2.2 6.7 4000 10100 545 187 77 35 18 9 6

2 423 3.1kHz 4kHz 2 7.2 24 33 5300 1366 360 180 194 68 5

Features : SimpleLoop.wav



MFCCs

The idea of MFCCs is to 
capture spectrum in 
accordance with human 
perception.

1. STFT
2. log(STFT)
3. Perform mel-scaling to group 

and smooth coefficients.  
(perceptual weighting)

4. Decorrelatewith DCT
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