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HMM-based Music Identification System for Copyright Protection
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ABSTRACT

In this paper, in order to protect music copyrights, we propose a music identification system which is scalable to the
number of pieces of registered music and robust to signal-level variations of registered music. For its implementation, we
define the new concepts of ‘music word’ and ‘music phoneme’ as recognition units to construct ‘music acoustic models’. Then,
with these concepts, we apply the HMM-based framework used in continuous speech recognition to identify the music. Each
music file is transformed to a sequence of 39-dimensional vectors. This sequence of vectors is represented as ordered states
with Gaussian mixtures. These ordered states are trained using Baum-Welch re-estimation method. Music files with a
suspicious copyright are also transformed to a sequence of vectors. Then, the most probable music file is identified using
Viterbi algorithm through the music identification network. We implemented a music identification system for 1,000 MP3
music files and tested this system with variations in terms of MP3 bit rate and music speed rate. Our proposed music
identification system demonstrates robust performance to signal variations. In addition, scalability of this system is independent
of the number of registered music files, since our system is based on HMM method.

Keywords: music identification, HMM, copyright protection, music word, music phoneme
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Figure 1. Example of music acoustic model
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FigureFeature 2. Recognition network of music identification
system
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Table 3. Experimental results of music acoustic models for different

experimental conditions (original music: 128Kbps bit
rate, MP3-64: 64Kbps bit rate, MP3-32: 32Kbps bit rate)
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