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Adaptive Automated Accompaniment System
for Human Singing

WATARU INOUE,"* SHUJI HAasHIMOTO! and SADAMU OHTERU?

This paper is concerned with an adaptive automated accompaniment and modulation sys-
tem for singing based on speech recognition. One purpose of our system is to produce an
adaptive accompaniment to follow the singing in real time, so that singers can change the
tempo according to their own emotional feelings. Another purpose is to control the singing
pitch in real time. When one sings out of tune, the system adjusts the singing pitch to the
suitable one. In order to follow the singing, the system analyzes the singing voice, and per-
forms the vowel recognition by the help of DSP. The system monitors the singing vowel by
comparing with the lyrics, and gets the information about the singing measure of the score.
According to this information, the system predicts the singing tempo. The accompaniments
tempo are adjusted to the singing tempo by the linear prediction method using the Man-
Machine-Interaction model. In order to compensate the singing voice, the singing pitch is
detected by the help of the Pitch-to-MIDI-Converter. The system detects the difference be-
tween the singing pitch and the melody score. The singing voice is modulated to the pitch of
the melody score by the Digital-Sound-Processor according to the detected difference.
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Fig. 3 The result of speech recognition.
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Fig. 4 The result of speech recognition.

HEMEEDT VR, #LTHO T HOERIHE &1
ZIT, EBOWET »FiZ
KBEDOY VYT RLE 720D THAH,. MERT

BOAVEZRL TS,

PDHIOY AT L TREy FREOERE W0
HLTC, RVATF LA TREERROERFHVTES
BHROMB KA, ERREOREERDI-D,

B LI, FREEROT VRCKERA VTS
CHRET VRICHEESEIEL T b, BEEROKR
EBRLIOVHOIBILTHEI LD, 428 TR
R7EIRHTEBZHRET V RIHIR SN TWEA,
FURFRNC L DB TV RICEL LERE LT
W5, FLERMETE, BIRO L) ICKEOFTR
BALAR L SN BDS, BREELVWERBIKHETSZ
LT &R,

6. ¢ ¥ U

TEESTEATAZLICLD, FREITLT
Ho TV BBEELEKFAL SHKBMELMZ Z LT
XD X910, HEF U RIEE L BBl
Lol TFEEC, KEOFBHMELT )L
WEkoT, XHBEHZEEEEI AT LT

EF, BEPELL o, TR FFT RS Y M
EROT LI oTHLBERETE LD, 4%
FFERRLEYy FREOBHOBRENEHIH NS
ZEREY, uUnSANTREERO LI WY AT ARE
BTLZexEXTWS, 72, KEOBENR LT
WHREBE (BEE) TR0 IELNLIEES) I
TP TETD, #ECHRERTRIT A LDT
ELLHICLTOELV, 20720101, FEOER
R e AT ALEND L.

=, EMIBVTIEIRESEETHY), 2
Ya— 4 TEEBHRLELIT ) BEIC O BREN
MEHERDOENDE LIk o TETVS, KB L TR
FLTCELETEREICBIT 27 VROEEHPESL XD,
FEICBVOREEREHR) YA TEETHL EER
TWwa, FRiZ, BICKET U RICEEEBEILSES



Vol. 37 No. 1 HICEREEHEERES AT A 37

The detected, tempo of the singing The t of the
J=s8p
o
gl =60 b=
2 R .
= The tempo of the singing §
=80} 8
The phase diffgrence The end of the song 5
- 37 ~0.2 2
g DY * b
P N~—— N~ ~1° 3
The beginning of the song 0.2 _:E
[=%
| $ | i | i i 1 | ) 2
0 10 20 30 40
Time sec.
M5 HBEROERE (1) —T20E58]
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