
MAT 240E – Audio Programming Series

Music Information Retrieval
Winter 2014

Instructor: Dr. Andres Cabrera <andres@mat.ucsb.edu>

TA: YuanYi Fan <yyf.plus@gmail.com> 

Music is a complex and multi-layered conveyor of information and emotion. Music 
Information Retrieval seeks to extract meaning and elements from music to enable better 
classification, query, matching, recommendation and transformation of musical material and 
sets. This course hopes to serve as a hands on introduction into the practice of Music 
Information Retrieval and Music Data Mining.

Topics
• Information from symbolic representations

• Content-based Feature Extraction

• Classification: Mood, Genre, Instrument, etc.

• Data Projection and Visualization of Different Music-related Data Types

• Databases and MIR

Software
The software used throughout this course will be the Python language and the Numpy and 
Scipy libraries. The usage of the open-source Spyder environment and/or the ipython 
notebook is highly recommended, as this is what will be used in the lectures. All these 
programs are free and open source software (FLOSS) and are available for all the major 
platforms and versions.

Additionally, these open source libraries will be used:

• Essentia: http://essentia.upf.edu/ 

• Music21: http://web.mit.edu/music21/ 

Schedule
Week 1

Introduction to numerical computation using Python. Numpy arrays and linear algebra.
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Calculations and graphing using SciPy. Audio file I/O using SciPy.

Introduction to MIR

Week 2

Basics of MIDI and MusicXML

Analysis of symbolic representations

Week   3  

Content analysis I:

Instantaneous/Short-term features

Feature Extraction, MFCCs

Week 4

Content analysis II:

Statistics for MIR

Onset detection, Tempo and Swing

Pitch and beat tracking

Week 5

Content analysis III:

Timbre analysis/Instrument recognition

Chroma Features and Key detection

Week 6

Genre and Mood Classification

Final project discussions

Week 7

Automatic audio segmentation and structure analysis

Fundamentals of automated transcription

Week 8

Databases and web APIs for MIR

Using the Million Song and the GTZAN datasets.

MIR from music tags

Week 9



Introduction to Machine Learning

Week 10

Final Projects

Final projects
Students will develop a project that involves extracting, analyzing features and/or classifying 
musical pieces. Students are free to choose what types of features to extract and compare, 
and how any subsequent analysis or classification is done. This work should be non-trivial,  
either dealing with large data sets that require significant cleanup or statistical analysis, or 
working with a complex set of features. One idea is to try to reproduce the results from 
published papers and possibly apply the techniques to new datasets.

Grading
40% Homeworks

40% Final project

20% Readings

Nearly every week a reading will be assigned, questions will be asked about the reading. 
Correct answers will count towards credit for 20% of the grade.

References and Resources
Music Data Mining. Edited by George Tzanetakis. CRC Press 2011. 
http://www.crcnetbase.com/doi/book/10.1201/b11041

An Introduction to Audio Content Analysis: Applications in Signal Processing and

Music Informatics. By Alexander Lerch, October 2012, Wiley IEEE Press. 

H. P. Langtangen, A primer on scientific programming with Python, Springer, 2009.

Software Carpentry. http://www.softwarecarpentry.com

List of MIR PhDs http://pampalk.at/mir-phds/ 
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