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Research project: music information retrieval
Leader: Prof.J.Stephen Downie, http://www.lis.uiuc.edu/oc/people/bio.html?id=jdownie

Background: a great number of multimedia contents appear in digital libraries, and it is necessary to
automatically classify, organize and search music collections.

Research aim: develop and evaluate prototype MDL subsystems.

Genre categorization: machine-learning-based approach to train a classification model



System parameters: 388 hours of music audio; 14 musical genres(each genre length: 28 hours);
140000 segments, 50% for training, 50% for testing; each segment for training and testing: 10s.
Feature extraction:
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Figure 1 Feature extraction.

Calculate features for each frame.
The 20-dimension feature consists of 1-dimensional spectral centroid, 1-dimensional spectral
roll-off, 1-dimensional spectral flux, 1-dimensional zero crossing rate, 16-dimension spectral
envelope representation

Summary of the (800) per-frame features in each 10-second melody segment:
Per-dimensional mean & std generates a summary of 40-dimension

Classification: with naive Bayes, Figure 2.

This figure shows One tree including 13 layers
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Figure 2 Classification tree.

Success rate with ensemble of 10 depth-13 trees:72.9%.
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Content-based Audio Retrieval via Hashing
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Content-based Audio Retrieval via Hashing
BE

In the past decade considerable expansion of music retrieval and network technology has made it
convenient to browse on Internet the desired music information, such as lyric, artist, genre. With an
increasing demand in tools for music queries by natural method researchers are flocking to
Query-by-Content (QBC) fields such as Query-by-Humming (QBH) and Query-by-Example(QBE). In
QBH and QBE, usually users have to provide humming/example of music melodies that they desire to
look up. The intended songs can be found based on audio features under some similarity principles.
However, with the advent and popularity of commercial distribution of volumes of audio information
on Internet On-line QBC faces a new challenge of scalability. This talk shows how to design the
Hashing structures and how to realize partial sequences comparison so as to support scalable
query-by-content audio retrieval We also discuss CBMR over peer-to-peer networks and show some
challenges in scalable peer-to-peer environment.
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Why do you select threshold 0.03 in the experiment? Why the parallel hash instances are designed in
your work? What’s the mean of retrieval ratio? "recall” or precision™? What is in the hash tables? How
to design hash functions? How many features in the hash tables? How to calculate the probability of
hash value? How to decide the "disimilar" features being in the bucket? Why you are interested in
“top-4 retrieval results” in the proposed method with previous? In the experiment why E2LSH-SDP
spectral comparison time approaches a steady value? What type of songs being in the database?
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