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Chapter 7: Content-Based Audio Retrieval

7.1 Audio Identification
7.2 Audio Matching

7.3 Version ldentification
7.4 Further Notes

One important topic in information retrieval is concerned with the development
of search engines that enable users to explore music collections in a flexible
and intuitive way. In Chapter 7, we discuss audio retrieval strategies that follow
the query-by-example paradigm: given an audio query, the task is to retrieve all
documents that are somehow similar or related to the query. Starting with
audio identification, a technique used in many commercial applications such as
Shazam, we study various retrieval strategies to handle different degrees of
similarity. Furthermore, considering efficiency issues, we discuss fundamental
indexing techniques based on inverted lists—a concept originally used in text
retrieval.
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7 Content-Based Audio Retrieval
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7 Content-Based Audio Retrieval
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7.1 Audio lIdentification

User (client)
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Audio computation Audio
fragment fingerprints
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7.1 Audio lIdentification
Fig. 7.3
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7.1 Audio lIdentification
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7.1 Audio lIdentification
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7.1 Audio lIdentification
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7.1 Audio lIdentification
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7.1 Audio lIdentification
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7.2 Audio Matching
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7.2 Audio Matching
Fig. 7.9
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7.2 Audio Matching

Fig. 7.10
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7.2 Audio Matching
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7.2 Audio Matching

Shostakovich Beethoven / Bernstein Beethoven / Karajan Brahms
< > <€ > €
1 I I | I
o8k 1 2 4 6 3 5 _
0.6 .
0.4 MN’\V\M M_
02F -
0 | | | | 1 |
0 200 400 600 800 1000 1200
1 T I |
0.8 .
06 =
0.4 !L]A\W V’W\W‘/\\M\ §
021 -
0 | | | | I |
0 200 400 600 800 1000 1200
Time (seconds)
Meinard Miiller: Fundamentals of Music Processing Chapter 7: Content-Based Audio Retrieval

© Springer International Publishing Switzerland, 2015 Slide 20



7.2 Audio Matching
Fig. 7.13
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7.2 Audio Matching
Fig. 7.14
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/.2 Audio Matching
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/.2 Audio Matching
Fig. 7.15
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7.2 Audio Matching
Fig. 7.16
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7.2 Audio Matching
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7.3 Version ldentification
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7.3 Version ldentification
Fig. 7.19
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7.3 Version ldentification
Fig. 7.19
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7.3 Version ldentification
Fig. 7.19
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7.4 Further Notes

Remix / remaster retrieval

Music / speech segmentation
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7.4 Further Notes

Retrieval Audio Audio Version

task identification matching identification

Identification Specific audio Different Different
recording interpretations versions

Query Short fragment Audio clip Entire recording
(5—10 seconds) (10—40 seconds)

Retrieval level | Fragment Fragment Document

Specificity High Medium Medium / low

Features Spectral peaks Chroma Chroma
(abstract) (harmony) (harmony)
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7.4 Further Notes
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