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Unisoner: An Interface for Derivative Chorus Creation from Various

Voices Singing the Same Song on the Web
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Abstract: This paper proposes Unisoner, an interface for assisting the creation of derivative choruses, in
which voices of different singers singing the same song are overlapped on top of one shared accompaniment.
In the past, it was time-consuming to create such choruses because creators had to manually cut and paste
vocal fragments from different singers, and then adjust the volume and panning of each voice. Unisoner
enables users to perform such editing tasks efficiently by selecting phrases using lyrics and by dragging and
dropping the corresponding icons onto a virtual stage. Moreover, Unisoner can search vocals with acoustic
similarity based on Fy and MFCC, estimated gender, and metadata such as the number of views. We use a
vocal Fp estimation technique from polyphonic audio signals, and a technique to synchronize audio signals
with lyrics. However, estimation errors occur using conventional techniques for Fy and lyric alignment, so
we propose a novel method of reducing those errors by integrating the estimated results from many voices
singing the same song. The experimental results confirmed that Unisoner can shorten the time for creating
derivative choruses, and the proposed methods can reduce the estimation error of Fjy and lyric alignment.

Keywords: singing information processing, user interface, Fp estimation, lyrics alignment
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Fig. 1 Relationship among original songs, vocal covers, and derivative choruses. Various

singers sing the same song to create vocal covers. From these vocals, derivative

choruses are created.
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Fig. 4 (D: Histogram of Fy values in 5 seconds after prelude
for 4,524 vocal covers. @: Histogram after selecting the
frames with a high confidence value from . ®: Tra-
jectory of the most frequent Fy at each frame, which
was obtained by applying the processing in Fig. 5 to @.
The red lines in @ and @) indicate a range surrounding

the correct Fjy.
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®: Sum of @ and @.
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Fig. 6 Trajectory of Fy estimated by SWIPE’, trajectory of the
most frequent Fj, and trajectories obtained by shifting

the most frequent Fy by +1 octave.
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Fig. 7 Upper: Fy estimated by SWIPE’. Lower: Fj estmiated

by the proposed method, and a re-estimation range (the

most frequent Fy & 6 semitone).
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Fig. 10 An example of the track status at the beginning and

end of the experiment. Here one vocal cover S is used

from among the seven vocal covers S; to S7.
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*9 http://audacity.sourceforge.net
*10 http:/ /www.nicovideo.jp/watch/sm17125297

2378



1BERIBF=EHEE Vol.56 No.12 2370-2383 (Dec. 2015)

521 645.08
6001 %252
@500 FAV3
g 400 328.00 355.03 362.10 377.40
g 3001 272.92 ",
i 200 260.55 :
r 159.55 =
100135 9g 48.33 49.76 47.77 45.46
WEREH  HREH#2 BBREH#3 BERE#4 Fiy

11 BB LA EHET 24 A7 ICE LB OWEE Z Lo
g (FE5 A)
Fig. 11 Comparison of task completing time for each subject

(Experiment A).
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Fig. 12 Comparison of the average error ey by the proposed
Iy estimation method (pitch strength = —oo, 0, 0.3,
0.5) and the conventional method (SWIPE’).
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Fig. 13 Histogram of the mean estimation error over 37 vocal

covers by the conventional method and histogram of

the estimation error €,(s,%) for each syllable by the

proposed method (Experiment C).
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Fig. 14 Histogram of the mean absolute values of the estima-

tion error |&,(s)| by the conventional method (Exper-
iment C).
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Fig. 15 Transition of the absolute values of the average estima-

tion error |€,(s)| when changing the number of vocal
covers, and the start time of each syllable estimated

by the proposed method (the number of vocal covers
is 4 and 51.
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