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Singing Voice Conversion System from Speaking Voice By Controlling
Acoustic Features Affecting Singing Voice Perception

Takeshi Sarrou T Masataka Goro I Masashi Unoxi T Masato Axacr T

t National Institute of Advanced Industrial Science and Technology (AIST)
11 School of Information Science, Japan Advanced Institute of Science and Technology

Abstract This paper describes a novel singing voice synthesis system SingBySpeaking
that can synthesize a singing voice, given a speaking voice reading the lyrics of a song and
its musical score. The system is based on the speech manipulation system STRAIGHT and
comprises three models controlling three acoustic features unique to singing voices: the fun-
damental frequency (F0), phoneme duration, and spectrum. Given the musical score and its
tempo, the FO control model generates the FO contour of the singing voice by controlling four
types of FO fluctuations: overshoot, vibrato, preparation, and fine fluctuation. The duration
control model lengthens the duration of each phoneme in the speaking voice by considering
the duration of its musical note. The spectral control model converts the spectral envelope
of the speaking voice into that of the singing voice by controlling both the singing formant
and the amplitude modulation of formants in synchronization with vibrato. Experimental
results show that the proposed system can convert speaking voices into singing voices whose
naturalness is almost the same as actual singing voices.
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Table 1 parameter values for controlling FO

fluctuations.
FO fluctuation “ Q[rad/ms] ¢ ] k |
overshoot 0.0348 0.542 | 0.0348
vibrato 0.0345 0 0.0018
fine fluctuation 0.0292 0.668 | 0.0292

REIDOKE X (vibrato extent) &I s 3. K
AT, EHERTA—Z252K1OEICHE L.
INLOERR, TKET—F—2 [BXEBELR -
18-5%5 | 16) o ET—# 75 STRAIGHT 12
Lo THIH L7 FO & FO RIIE= 7 L CAB IS
FODRRENEA D L 725 L 912, HERERD B RIE
Wiz ko THRE LY.

WY, AEMEL DY MU B 10 H
DEIBB T 4 VZ @ LTZH%, BRKIRIED 5 Hz
WRBEIICERIT D & CEKL, FOELS
F—r BRI 5T 5. i, FOEBET A O
LTI ) 23REahimn.

3.3 FOHNZEEIRSOMENDTE
45ED FO BWWEEBIR D B EIZE 2 25 B
X, AaT 4 BLiZf@e o FO BIEEIRS 2 {15
L7eBREEERL, TNOEFERERICEL - T
BT 52 L THRELE.

AT, AME3ABRE/a/DHTHEL-H
AEFRE [Lo0F) %%z, STRAIGHT & %
FFOHIBEEF MR > THERLEZUTO 58T
Hb.

NORMAL : STRAIGHT IZ X 2434 - B RE.
(FEIIREEFLIERL)

SYN-BASE : FO I EEM LI F 589, A
0T 4 BEDBDOBRRE

SYN-OUS : SYN-BASE (24 —/\—3 22— k
Ry DHEE U Tz AR

SYN-VB : SYN-BASE(ZV 75— - A
EER D DBEIE LI a RS

SYN-PRE : SYN-BASE 2 /LS —3 3
DHHIE U= A HRE

SYN-ALL : SYN-BASE (29 ~_T® FO 894
Bl oy A I U e S RE

LREOAREEZERIME L, Yy T xD—5x
bk 1) 12 ko T, HED BKREIZEET A B
RE#ZKD7-. ERICBVWEFMREL, HFEO
ERMEIZBET D 7 BREREM (4-3: DRI E TY

SYN-BASE s
-1.04 SYN-PRE SYN-CS -8

SINVE -0.23 9.42 l NOORgh:AL
-0.71 s

s ; s
-1.0 -0.5 0 05 10
less natural more natural

Fig. 4 Perceptual effects of four types of FO fluc-
tuation.
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Fig. 5 Schema of the duration control model.
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