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Automatic performance rendition for keyboard instruments based on
decision tree backing-off in generative model of the artistic deviation
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Abstract: We discuss the problem of generating a virtual musical performance with the characteristics
of the existing ones. Our method systematizes the rules for generation of musical expression by using a
generative model that associates the information to articulate the performers’ own interpretation of musical
compositions and characteristics found in their performance. It transcribes appropriate characteristics to
any unknown music by investigating the whole samples of existing performances with a criterion according
to the topology that is constructed with the generative models. The results of evaluations show that the
humanic or musical features of existing performance are also found in the generated unknown performances.
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Artistic deviations areAextracted from the observable performance O
&its imaginary score S.
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Fig. 1 Extraction of factors for artistic deviation.

factor of deviation D
for each beat:
local BPM ratio.
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Each values of contexts are
added as a label to deviation
score = of each note to build
) a context-dependent model.
prev. note (o-1): treble, c#5, 4thNote, piano, 4/18bars, 1/6beat, ...
contextual information  curt. note (0): treble, e5, 16thNote, forte, 4/18bars, 3/6beat, ...
next note (0+1): treble, d5, 16thNote, forte, 4/18bars, 3.5/6beat, ...

context-dependent models = &, %4\)4\) PO C—

observed deviations D for attack timing w4

A
imaginary score § o
for the performance Etg - —

| 2o
performance R EE; S

0(o+3)
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Fig. 2 Formation of context-dependent models for each note.
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Each unique deviational style is divided as each leaf-node in the tree structure T.
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Fig. 3 Systematization of the models with a decision tree.
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Fig. 4 Flow to render the performance expresion to the score.
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Fig. 5 Example of the decision tree backing-off.
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C-A F. Chopin’s Etude No. 3, 4, 23, Mazurka No. 5,
Nocturne No. 2, 10, Prelude No. 7, 20, Waltz No. 1,
3, 9 and 10, performed by V. Ashkenazy.

M-G W. A. Mozart’s Piano Sonata K. 279 all of three
movements, and Piano Sonata K. 310 the first move-
ment, performed by G. Gould.

M-P W. A. Mozart’s Piano Sonata K. 279 all of three
movements, Piano Sonata K. 310 all of three move-
ments, Piano Sonata K. 331 second and third move-
ments, and Piano Sonata K. 545 all of three move-
ments, performed by M. J. Pires.
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Table 1 Compositions used in subjective evaluations.

Abbreviation Composer Title Notes | Beats
bac-wtcl23-p | J. S. Bach Well-Tempered Clavier, BWV868 Prelude 418 72
bar-rou001 B. Bartdk Roumanian Folk Dances, Movement I, Stick Dance 373 101
deb-pld110 C. Debussy Prélude Book 1, No. 10 987 270
pro-snt007-1 S. Prokofiev Piano Sonata, No. 7 1247 454
rac-pld003-2 S. Rachmaninoff | Prelude in C-sharp minor, Op. 3, No. 2 1805 250
rav-sonatn-1 M. Ravel Sonatine, Movement I, “Modéré” 1851 216
sat-gym001 E. Satie Gymnopédies, No. 1 227 114

xR 2 HEBIEMGORSENE ) | P S | S,
Table 2 Criteria for scoring in subjective evaluation. Wﬁ'—%
Subjective score | Requirement i r r r S — ‘: S T
’ —

5 | very musical
generally musical
human-like

poor

=N W

random

'S

w

~
N W s o

Average subjective score

N

beat note both bac-wtc bar-rou deb-pld pro-snt  rac-pld rav- sat-gym

model model models 123-p 001 110 007-1 003-2 sonatn-1 001

(b) By title, both models are valid.
B 6 AT R

Fig. 6 Scores of subjective evaluations.

(a) Mean by model.
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3.2 HHRLIC & B EFE
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HBZHE VPR ORI ARG L @iz e UTIEETEI TV
WEREET D, EOFMIZHNZ M-G XU M-P T¥H
FT=RELULTHEINTWZEIHTHS W. A. Mozart’s
Piano Sonata No. 1, K. 279, The first movement D7# 2
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(d) Generated performance by M-P model.
7 [H R OBERIIB T B HFROEBOREEN

Fig. 7 Behavior of deviations for note.
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generated generated

1375 original 125 original

125

1125

Value of deivation
Value of deivation

1 2 3 1 2 3

Number of measure Number of measure

(a) M-G model. (b) M-P model.

K 8 [H—%AhdZZIZE51} 2 local BPM ratio DL
Fig. 8 Trajectory of deviations for beat in local BPM ratio.
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FERIZ, TNE R REHRICT U THESHEFELTHWS Z
EWREBEZBEND.

4. BHYIC

AR TIE, BERBRHEBOHEHERBMNOMEZ <
-8, ZEMPRROAKET TFIIZB TR BRERDINY 7 7
TIZE > THHLEINZITD FEEREL 2. BAEOFER,
HRI MBI BRI, FET AL 8o
ERENRF OB AEHREZIRZ, BHLUS 2MiEE/HOZ
END o, BEFRIIE > TERI NS HEBOMEIZ
HMRT 2 DIE, L& B> AEHEBDOHEEHG PO
EREBTIHERTHD. T IR FESE ARG @A TR
Ca—V AT w7885 A XFMEL X DEEE LSO A
RS LN Z & A, EEFNHE L LT 28
DOBEILIZBVWTCEETHS.

© 2013 Information Processing Society of Japan

Vol.2013-MUS-99 No.10
2013/5/11

REFETEIERLIHOMRE MR, S4ICER
2 NA DR % Z5GE» Sl U CGRBLE IZBIEA I T 5.
FEi U - BB ORE R S, SR U 238380 T
I, BHIIHOEENCEE L 23 Z 4TS 2012 IEWEOR
HAWKEVEWRD. ZOHPAOMIEXI I, UIREZL L
TEDEIREREMHTINUMKETD. LALIZT
XIREESE &R D E DIZRTHRIREE THGELIAN NS TH BRR
BEHETED7720, FhBABIRISTFAEL V. il % K
ITHZBERRZAUAT 20X OMEEZ R ZODOFHEIZE
WTAERNZHETH Y, AFRICBEVTESERE BR
PUZET T REFHEO D TH D, F£/2, BETFIEDER
HENHEBEDMAMZREELZEDTHD N EMEET S
ZEESBOFEE UTHEREDTH D, FHMTELY
FFEU NS OBEEZ TS 720, ERGEE UTHIZ
LR BHFRRMIINICT D BERH D LFEZAT N5,
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