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ABSTRACT: This paper proposes a robust binary audio fingerprinting method by minimizing hinge-loss
function. In the proposed method, the type of fingerprints is binary, which is conducive in reducing the size of
fingerprint DB. In general, the binarization of features for fingerprinting deteriorates the performance of
fingerprinting system, such as robustness and discriminability. Thus it is necessary to minimize such performance
loss. Since the similarity between two audio clips is represented by a hinge-like function, we propose a method
to derive a binary fingerprinting by minimizing a hinge-loss function. The derived hinge-loss function is
minimized by using the minimal loss hashing. Experiments over thousands of songs demonstrate that the
identification performance of binary fingerprinting can be improved by minimizing the proposed hinge loss
function.

Keywords: Audio fingerprinting, Audio identification, Binary hashing, Feature learning
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Table 1. Specification of the composite audio distortion
sets used for performance evaluation.

Composite

. . ficati ¢ . . .
distortion sets Specification of composite distortions

Al auditorium, notch filter, small room

expander, phone-like filter,

A2 MP3 (48 kbps)

old time radio, pitch increase by 1 %,
A3 30-band classic & pop equalization, MP3
compression (128 kbps)

ambient metal room, pitch decrease by 1 %,
A4 30-band classic & pop equalization, MP3
compression (128 kbps)

super loud, linear speed change by 1 %,
A5 30-band classic & pop equalization, MP3
compression (128 kbps)

rich chamber, time-scale modification by
A6 4 %, 30-band classic & pop equalization,
MP3 compression (128 kbps)
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Table 2. EER for the RP_LSH [9] and the Proposed
MLH fingerprinting for distortion sets (DT SET) and
features.

DT C S F
SET| Rp | MLH RP | MLH RP | MLH

Al | 74E-2 | 1.3E-3 | 1.7E-1 | 1.2E-2 | 3.4E-1 | 3.9E-2

A2 | 1.3E-2 | 2.3E-3 | 6.8E-2 | 2.0E-3 | 1.1E-1 | 8.2E-3

A3 | 8.6E-2 | 2.2E-2 | 2.3E-1 | 29E-2 | 2.2E-1 | 4.0E-2

A4 | 3.5E-3 | 2.1E-3 | 1.3E-2 | 4.1E-3 | 6.3E-2 | 2.6E-2

A5 | 9.6E-3 | 6.2E-3 | 49E-2 | 1.5E-2 | 1.7E-1 | 49E-2

A6 | 1.1E-3 | 5.1E-4 | 3.0E-3 | 2.7E-4 | 3.6E-2 | 9.3E-3
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