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We investigated signal and information processing of music, acoustic and speech b
y integrating statistical signal processing and mathematical models of music theory. Just as integration
of acoustic and_linguistic processing was the key technology in speech recognition, integrating signal pro
cessing and music theory is essential in music processing. More precisely, we developed A: analysis, conv
ersion, separation and detection of music signals based on mathematical models and statistical learning, B
: chord recognition, rhythm analysis, segmentation, structural analysis, genre recognition based on mathem
atical formulation of music theory, and C: automatic music rendering, automatic music composition, automat
ic music accompaniment and automatic music arrangement based on machine learning and mathematical optimiza
tion.



(€)) :

( )
(iPod )
web
ISMIR
SMC, ICMC, ICMPC, MCM
MIREX
IEEE

(Signal Processing Society)

ICASSP (International Conference
on Acoustics, Speech and Signal
Processing)

( ) Audio & Acoustics
Technical Committee

NIPS,

1JCAI, MLSP, MMSP, ICME, Interspeech,
WASPAA

@)

2005 2010
CREST

( KORG

(MIDI )

NTT

Versamus Project

INRIA 10
http://versamus.inria.fr/
( ICASSP, ISMIR, SMC,
NIPS, ICMC, MLSP, Interspeech, WASPAA,
SAPA ;
)
MIREX
a )
web
0
@
(polyphonic)
(GMM)
HTC
EM
[
1 (INRIA, NTT )

Log-frequency’

(NMF)




NMF
(Smaragdis 2003)

) (
)

NMF( )
NMF
NMF L
Vincent] (NTT )

‘PwUf

\
LA
|

=

state o

[
[
=

P
,
i

=
-
X

£

frequency £
M
lTlll[I [y
Vl[l[l (s
r’!ll[l [

frequency &

state @ time ¢

Dynamic Bayesian Net

[Vincent,
Raczynski] (INRIA )

@

HPSS

[ 1 (INRIA

Euterpe L
Espi]
(VAD: Voice Activity

Detection)

(VAD) MIREX

[ Espi]

[ ]
(6]
[ 1( )
()]
(
)
[ ]
(@)
VERSAMUS project
METISS
(
)
[Bimbo, Sargent, 7 (INRIA
|
Style Analysis
[ Tzanetakis]
(Victoria )
®©_
Orpheus ver2
Web
Web
20 200




[ 1
[ 1]
(@)
CRF(
)
deviation data
Springer
[ ]
(HWM)
Viterbi
[ ]
MIDI
MIDI
Eurydice
MIDI
[ ]
deviation data
[Ori02001, Raphael2004]
2010 MIREX
deviation data
CRF
Polyhymnia [ Vincent]

6. Masato

7. Tomohiko Nakamura,

(INRIA, )

reduction

[ ]

61
1. Hideyuki Tachibana, Nobutaka Ono,
Shigeki Sagayama, Singing Voice En-
hancement in Monaural Music Signals

Based on Two-stage Harmonic/
Percussive Sound Separation on
Multiple Resolution Spectrograms,

IEEE/ACM 1EEE Transactions on Audio,
Speech and Language Processing,
, Vol. 22 No. 1, 2014, pp. 228-237.

2. Stanislaw Andrzej Raczynski, Emmanuel

Vincent, Shigeki Sagayama, Dynamic
Bayesian Networks for  Symbolic
Polyphonic Pitch Modeling, IEEE
Transactions on Audio, Speech and
Language Processing, , Vol. 21,
No. 9, 2013, pp. 1830-1840.

3. Hirokazu Kameoka, Misa Sato, Takuma

Ono, Nobutaka Ono, Shigeki Sagayama,
Bayesian Nonparametric Approach to
Blind Separation of Infinitely Many
Sparse Souces, IEICE Transactions on
Fundamentals of Electronics, ,
Vol. E96-A, No. 10, 2013, pp-
1928-1937.

4- ’ ’ ’ ’

Vol. 54, No. 5, 2013, pp. 1709-1720.

5. ’ ’ ’

s , Vol. 54, No. 4,
2013, pp. 1338-1349.
Tsuchiya, Kazuki Ochiai,
Hirokazu Kameoka, Shigeki Sagayama,
Automatic Transcription of MIDI
Signals Based on Probabilistic Model
of Two-dimensional  Rhythm Tree
Structure Representation, Proc.
APSIPA, , Vol. 1, 2013, pp. 1-6.
Eita Nakamura,
Shigeki Sagayama, Acoustic score
following to musical performance with




8.

10.

11.

12.

13.

14.

15.

16.

errors and arbitrary repeats and skips
for automatic accompaniment, Proc. SMC,
» 2013, pp. 299-304.

Gen Hori, Hirokazu Kameoka, Shigeki
Sagayama, Input-Output HMM Applied to
Automatic Arrangement for Guitars, J.
Information Processing, , Vol,
21, 2013, pp- 264-271.

, , Vol. 56,
No. 5, 2012, pp. 219-225.
Naoya Itou, Satoru Fukayama, Daisuke
Saito, Shigeki Sagayama, Generation of
Tempo Curve for Performance Rendering
of Piano Music with Automatic Phrase
Analysis, Workshop of Machine Learning

for Music 2012, , vol. 1, 2012,
pp. 1-2.
Gen Hori, Yuma Yoshinaga, Satoru

Fukayama, Hirokazu Kameoka, Shigeki
Sagayama, Automatic arrangement for
guitars using hidden Markov model,

Proc. SMC, , Vol. 1, 2012, pp.
450-456.
Hirokazu Kameoka, Kazuki Ochiai,

Masahiro Nakano, Masato Tsuchiya,
Shigeki Sagayama, Context-free 2D Tree
Structure Model of Musical Notes for
Bayesian Modeling of Polyphonic
Spectrograms, Proc. ISMIR, ,
Vol. 1, 2012, pp. 307-312.

Masahiro Nakano, Jonathan Le Roux,

Hirokazu Kameoka, Nobutaka Ono,
Shigeki Sagayama, Infinite-state
spectrum model for music signal
analysis, Proceedings of

International Conference on Acoustics,
Speech and Signal Processing, ,
2011, pp. 1972-1975.
Jun Wu, Emmanuel Vincent, Stanistaw
Andrzej Raczynski, Takuya Nishimoto,
Nobutaka Ono, Shigeki Sagayama, Mul
tipitch Estimation by Joint Modeling
of Harmonic and Transient Sounds, P
roceedings of International Conferen
ce on Acoustics, Speech and Signal P
rocessing, , 2011, pp. 25-28.
Tae Hun Kim, Satoru Fukayama, Takuy
a Nishimoto, Shigeki Sagayama, Polyh
ymnia: An Automatic Piano Performanc
e System with Statistical Modeling o
T Polyphonic Expression and Musical
Symbol Interpretation, Proceedings o
T New Interface of Music Effects,
, 2011, pp. 96-99.

Tetsuro Kitahara, Satoru Fukayama, S
higeki Sagayama, Haruhiro Katayose,
Noriko Nagata, An Interactive Music
Composition System Based on Autonomo

17.

18.

19.

20.

21.

22.

23.

us Maintenance of Musical Consistenc
y, Proceedings of Sound and Music Co
mputing, , 2011, pp. 362-367.
Miquel Espi, Shigeki Miyabe, Takuya
Nishimoto, Nobutaka Ono, Shigeki Sag
ayama, Using Spectral Fluctuation of
Speech in Multi-Feature HMM-based V
oice activity Detection, Proceedings
of Interspeech, , 2011, pp. 2
613-2616.
Masahiro Nakano, Jonathan Le Roux, H
irokazu Kameoka, Tomohiko Nakamura,
Nobutaka Ono, Shigeki Sagayama, Baye
sian Nonparametric Spectrogram Model
ing Based on Infinite Factorial Infi
nite Hidden Markov Model, Proceeding
s. WASPAA, , 2011, pp. 325-328

Hirokazu Kameoka, Masahiro Nakano, K
azuki Ochiai, Yutaka Imoto, Kunio Ka
shino, Shigeki Sagayama, Constrained
and Regularized Variants of Non-neg
ative Matrix Factorization Incorpora
ting Music-specific Constraints, Pro
ceedings of International Conference
on Acoustics, Speech and Signal Pro
cessing, , 2012, pp. 5365-5368

Kazuki Ochiai, Hirokazu Kameoka, Shi
geki Sagayama, Explicit Beat Structu
re Modeling for Non-negative Matrix
Factorization-Based Multipitch Analy
sis, Proceedings of International Co
nference on Acoustics, Speech and Si
gnal Processing, , 2012, pp. 1
33-136.
Hideyuki Tachibana, Hirokazu, Kameok
a, Nobutaka Ono, Shigeki Sagayama, C
omparative Evaluations of Various Ha
rmonic/Percussive Sound Separation A
Igorithms Based on Anisotropic Conti
nuity of Spectrogram, Proceedings of

International Conference on Acousti
cs, Speech and Signal Processing,

, 2012, pp. 465-468.

Miquel Espi, Masakiyo Fujimoto, Dais
uke Saito, Nobutaka Ono, Shigeki Sag
ayama, A Tandem Connectionist Model
Using Combination of Multi-Scale Spe
ctro-Temporal Features for Acoustic
Event Detection, Proceedings of Inte
rnational Conference on Acoustics, S
peech and Signal Processing, )
2012, pp. 4293-4296.

; , Vol. 53, No.



3, 2012, pp. 1204-1215.

, 2012 2 10 , )

1

Tae Hun Kim, Satoru Fukayama, Takuya
Nishimoto, Shigeki Sagayama, Springer
Verlag, Statistical Approach to
Automatic Expressive Rendition of
Polyphonic Piano Music, in Guide to
Computing  for  Epressive  Music
Performance, 2012, pp. 145-180.

2013-042453
2013 3 5

2012-213401
2012 9 27

2012-190189
2012 8 30

2012-190188
2012 8 30

http://hil_t.u-tokyo.ac.jp/
http://researchmap. jp/sagayama/

http://ww._onn_nii.ac.jp/onono.html

@D
Shigeki Sagayama

00303321

@
Nobutaka Ono

80334259
(Takuya Nishimoto)

80283696

¢ 25 )

Daisuke Saito

40615150

¢ 25 )

Gen Hori
60322658
Kazuyuki Saito

40462171

®

Hitomi Kaneko

00408949



