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Introduction Applications Recovering an Accompaniment Masked by Extracting a Speech Masking a Noise
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source separation for a more intuitive system.

= This is done by performing PROJET-MAG between

similar regions in a time-frequency spectrogram

Figure 4: Log-spectrogram of a song with vocals obscuring an selected a region of speech (solid line) and the system identified

accompaniment. The user selected the region (solid line) and the most similar region where the alarm noise repeats (dashed

Figure 2: Log-spectrogram of a melody with a cough masking the system identified the most similar region where the under- lines).

the first notes. The user selected the region of the cough (solid lying accompaniment repeats (dashed lines).
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Constant Q Transform is first used to transform
a recording into a time-frequency representation
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repeating pattern. 55 18 — — e ) Figure 7: Log-spectrogram of the first sentence of the speech
PROJET-MAG is used to project the two similar oo 6 7 8 9 Figure 5: Log-spectrogram of the song with the first measure extracted. The system filtered out the repeating pattern once

of the accompaniment recovered. The system recovered the it had been extracted from the two similar regions

regions against each other in order to recover the

underlying repeating pattern. Figure 3: Log-spectrogram of the melody with the first note re-

repeating elements between the two regions in 4 and removed

______________ covered. The system recovered the repeating elements between the vocals

Dﬂﬂ_ HHMHH the two regions in 2 and filtered the cough from the selected SDR  SIR SAR
L region. | SDR| SIR | SAR recovered accompaniment (REP) 5.98 15.17 7.77
= recovered accompaniment (REP) 5.11 5.79 13.76 extracted vocal (REP) 071 10.77 15.78

SDR SIR | SAR
recovered notes (REP) 8.73 13.63 13.60

extracted vocal (REP) 6.66 19.83 10.98
recovered accompaniment (PM) 7.52 9.44 11.78

recovered accompaniment (PM)  6.43 12.4 7.38
extracted vocal (PM) 10.17 12.9513.36

extracted cough (REP) 5.91 6.55 11.90
) § recovered notes (PM) 11.85 16.94 14.99

2) [ ] extracted cough (PM) 8.90 12.76 11.40

Figure 1: Overview of the system. (1) A signal with an unde- Table 1: Separation performance for the recovered note, and the

extracted cough for baseline (REP) and PROJET-MAG (PM)
(in dB).

extracted vocal (PM) 9.08 15.03 12.60

Table 2: Separation performance for the recovered accompani-

Table 3: Separation performance measures for the extracted

speech, and the filtered noise (in dB).
ment, and the extracted vocals (in dB).

Note that, here, we recovered the non-repeating
nattern instead of the repeating pattern.

The reader will find the audio examples online
(http://www.zafarrafii.com/repet.html).
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SDR measures the overall separation performance,
with SIR measuring the degree of separation
between the sources and SAR measuring the quality
of the separation of the estimates. It can be seen the

proposed PROJET-MAG method outperforms the
baseline REPET-based method on these examples.

sired element is transformed into a log-frequency spectrogram.
(2) The user selects the region of the undesired element in the

spectrogram. (3) The selected region is cross-correlated with the The proposed system is tested against a

REPET-based algorithm which peforms similar
tasks. In practice, the whole process only takes a

spectrogram to identify the most similar region where the under-
lying pattern repeats. (4) The identified regions are projected

against each other to recover the common repeating pattern.

(5) The filtered spectrogram is inverted back to the time-domain

with the undesired element removed.

couple of seconds, as the system involves efficient
algorithms.

research.
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