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ABSTRACT

This extended abstract describe our singing voice separa-
tion algorithm submitted to the Music Information Re-
trieval Evaluation eXchange (MIREX) 2014. This algo-
rithm is based on the assumption all the non-vocal sources
in a music signal can be classified into the harmonic or
percussive instrument, while vocal has its unique charac-
teristics.

1. INTRODUCTION

We propose a novel singing voice separation algorithm
using its spectral/temporal discontinuity. This submission
it basically an implementation of our recent paper [1].

2. ALGORITHM

Let us say we have a spectrogram of the music signal.
We assume that it can be represented as a sum of the
harmonic, percussive, and vocal components as

W= | X[ =H+P+V, (1)

where X is a short-time Fourier transform of the music,
2 . .
|| ” denotes the element-wise power operation, and the

scale parameter p, in the interval of (0, 1], denotes the
compression rate. W, H, P, and V denote the scale com-
pressed version of the magnitude spectrogram of the mu-
sic, harmonic instrument, percussive instrument, and vo-
cal, respectively.

On the spectrogram domain, harmonic and percussive
sources show the distinguished characteristics. In case of
harmonic sources, which has a strong harmonic structure
and a long sustain time, it is shown as horizontal ridges,
while percussive sources shown as vertical ridges be-
cause of its broadband spectra and short sustain time.
Meanwhile, vocal has very unique characteristics. While
it also has strong harmonic structure as harmonic instru-
ments, this spectra is fluctuated very fast and it can be
considered to have a short sustain time as percussive in-
struments.

Based on this observation, we derive the following objec-
tive function.
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where f'and ¢ denote the frequency and the time indices,
respectively. a denotes the relative weight between the
minimization of the temporal/spectral gradient of the
harmonic and percussive components, and ¢ is a relative
weight of the vocal minimization. In general, higher val-
ue of ¢ increase the signal-to-interference ratio, while
lower value increase the signal-to-artifact ratio. For the
details of the optimization procedure, please refer [1].

To maximize the separation performance, a high-pass
filter can be applied as a post-processing step. Since vo-
cal is rarely distributed in the low-frequency, we remove
all the separated singing voice lower than 100Hz, and
added it to the separated accompaniment.

3. PARAMETERS

In this submission, we set the parameters as table 1. All
the values are obtained empirically to maximize the sig-
nal-to-distortion ratio of the separated singing voice and
the accompaniment both.

Table 1. Parameter setting

Parameter y o o Iteration

Value 0.25 0.25 0.01 200
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