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ABSTRACT: Music-similarity computation is crucial in developing music information retrieval systems for
browsing and classification. This paper overviews the recently-proposed centroid-model based music retrieval
method and applies the distributional similarity measures to the model for retrieval-performance evaluation.
Probabilistic distance measures (also called divergence) compute the distance between two probability distributions
in a certain sense. In this paper, we consider the alpha divergence in computing distance between two centroid
models for music retrieval. The alpha divergence includes the widely-used Kullback-Leibler divergence and
Bhattacharyya distance depending on the values of alpha. Experiments were conducted on both genre and singer
datasets. We compare the music-retrieval performance of the distributional similarity with that of the vector
distances. The experimental results show that the alpha divergence improves the performance of the centroid-model
based music retrieval.

Keywords: Music retrieval, Music similarity, Alpha divergence, Renyi divergence, KL divergence, Bhattacharyya
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Fig. 1. Overview of the content—-based music retrieval
system.
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Table 1. Average number of closest songs correctly retrieved with the criterion of the same genre using the GTZAN
genre dataset with 1000 songs. A query song denoted by A and a DB song is denoted by B

Average number of correctly-retrieved songs
Types of Features Type of Distance Measure £ Y £
Distance Closest 5 Closest 10 Closest 20

Euclidean Dw(4, B) 2.634 4.797 8.344

Dus(4, B) 2.844 5.165 8.972

KL Dxi(4, B) 2.711 4.797 8.280

. divergence Dxi(B, A) 2.838 5.095 8.780

Centroid-Model | ;) e of a = 1) Dxi(4, B)+ D(B, A) 2.834 5.131 8.998

Aloha Da(4, B) (in case of a = 0.3) 2.974 5.336 9291

diverpence Da(d, B) (in case of a = 0.4) 2.969 5324 9.286

g Da(4, B) (in case of a = 0.5) 2.946 5.271 9.219

SyPl Euclidean Euclidean 2,618 4.661 8.072

Cosine UBM-normalized Cosine 2.866 5.167 9.024

Logan’s Method'” EMD EMD 2.743 4.801 8.384
Random Selection 0.5 1.0 2.0

Table 2. Average number of closest songs correctly retrieved with the criterion of the same singer using a singer
dataset with 680 songs. A query song denoted by A and a DB song is denoted by B

Average number of correctly-retrieved songs

Types of Features Type of Distance Measure £ Y £
Distance Closest 5 Closest 10 Closest 20

Euclidean Dw(4, B) 1.922 3.134 4.671

Dus(4, B) 1.979 3222 4753

KL Dxi(4, B) 2.021 3.223 4.740

. divergence Dxi(B, A) 2.073 3.278 4.807

Centroid-Model | ;) e ofa = 1) Dxi(A, B)+ Dxu(B, 4) 2.087 3325 4.860

Aloha D4, B) (in case of a = 0.3) 2.160 3.462 5.102

diverpence Du(4, B) (in case of a = 0.4) 2.168 3.477 5.102

& Dq(4, B) (in case of a = 0.5) 2.161 3.459 5.120

sV Euclidean Euclidean 1.834 2.954 4.386

(UBM-Normalized) Cosine UBM-normalized Cosine 2.073 3.340 4.970

Logan’s Method"”? EMD EMD 1.743 2.776 4.044

Random Selection 0.147 0.294 0.588
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