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Informed source separation

Vocals:
Goal - Twofold:

Source separation aims to isolate

iInstruments from a mix of instruments. - Centralelementin popular music,

- Complex signal with a wide range

ot . 1. to Introduce a new multimodal
of characteristics depending on the HTOC WML

In informed source separation, we use multitrack dataset with lyrics

some external prior knowledge about Prior linguistics. aligned in time.
the target source to improve the Scores 10 | - ]
separation. knowledge 2. to Improve singing voice

: — separation using the prior
Linguistic features about the kng\x/tedge deﬁ%ed be)/ the

Traditionally researchers used scores.

However nowadays many have focused target source Why? phonetic characteristics

on the vocals and used external Add additional flexibility to the

information that describe the model aiming to iImprove the We use the phoneme activation as
complexity of the vocals signal such as separation. side information and show that it

linguistic features. helps In the separation.

Lack of data

The mixture is divided into vocals and accompaniment and each multitrack has its

Method for creating the vocals, accompaniment and mixture stems from the

lyrics aligned in time at four levels of granularity raw stems.
_ We compute a singing voice probability vector overtime, using a pretrained
Sources Songs Artists Geners |Decades| Laguange Singing Voice Detection (SVD) model
Vocals + accompaniment| 513 247 32 v English We obtain then a global mean prediction value per tracks. 7 .

Assuming that there is at least one track with vocals, we create the vocals
source by merging all the tracks with €, > = max_(€,) -V where U is a
Time T tolerance value set to 0.98. All the remaining tracks are fused to define the

accompaniment
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Phonemes

Mixture
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Time close-up of the spectrogram 'time': (52.5075, 53.6933) ",

o Mean prediction

Multitrack version of the original DALLI:
value

Gabriel Meseguer-Brocal, Alice Cohen-Hadria and Geoffroy Peeters. (2018) DALL: a large Dataset of synchronized
Audio, Lyrlcs and notes, automatically created using teacher-student machine learning paradigm. (ISMIR).

Sining voice

Accompaniment

Gabriel Meseguer-Brocal, Alice Cohen-Hadria and Geoffroy Peeters. (2020) Creating DALL, a large dataset of
synchronized audio, lyrics, and notes. (TISMIR).

Conditioned source separation

Same FILM operation to the whole input patch. Different FILM operations at different time frames.
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FILM uses learnable parameters (Y4 P2) based on
an external information (the phonemes activation
matrix) to scale and shift the intermediate input X4

Complex FILIZ Simpte FILM We are embedding the activation to apply the a
(}’d, ,Bd) e R (}’d, ﬁd) e R single FILM operation to the whole input patch.

Note: the conditioned net is still a U-Net, this replaces the control mechanism

We are loosing the time information!!

Results

Model | SDR | SIR | SAR | PES EPS @® Original model
U-Net | 405 | 11.40 | 532 | -42.44 | -64.84 SDR SIR SAR Conditioned model
Wi 424 | 11.78 | 5.38 | -49.44 | -65.47 % 015 0.2
W., | 424 | 1272 | 5.15 | -59.53 | -63.46 gV 0.10
s ke
B R
Qa * . . . - . - . q(_) 0.1
S. | 436 | 12.47 | 534 | -57.11 | -65.48 0 0.05
S.. | 432 | 1286 | 5.15 | -54.27 | -66.35 g 0.05
Se | 4.10 | 11.40 | 5.24 | 47.75 | -62.76 S | \_
S 491 <@> 505 | -48.75 <@ L 000 - 100 O O O 10 000 - 100NN 0 A A 11 00 - QTR TR T T
* = IS A T ¢ | . . -
S, ((445) 11.87 (5.52) -51.76 | -63.44 0 10 0 10 20 0 5 10
Sex | 4.26 | 12.80 | 5.25 | -57.37 | -65.62 Performance dB dB dB
Median performance in dB of the different mod-els on the DALI test Distribution of scores for the the standard U-Net (Blue) and Ss (Orange) with (v, f;) € RY
set. In bold are the results that significantly improve over the U-Net
(p < 0.001) and inside the circles the best results for each metric
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