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Abstract: We consider a problem to explore cases with suitable expression for unknown performance direc-
tion from known performance cases, for the proposal of automatic performance rendering system that places
importance in reproducibility of the characteristics of the performer. The issues to be solved are desigining
index for selecting optimal cases, and efficient search of such cases. In this paper, we describe the validity
of proposed method for efficient search of the optimal cases for the rendition of the virtual performance of
unseen composition by the utilization of systematic structure of the stochastic model that associates the
artistic deviation and notated direction in the real performance.
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A study of the method for efficient rendition of optimal performance
expression in the case-based automatic performance rendering approach
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*1 Rencon 2013: Music Performance Rendering Constest for
Computer Systems, http://smac2013.renconmusic.org
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Fig. 1 Formation of context-dependent models.
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Fig. 2 Systematization of context-dependent models.
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Fig. 3 Decision tree backing-off concept.
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Fig. 4 Selection of the sequence with optimum cases to render.
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Table 1 Data used to train models and render virtual performance.

Data set G1

P1 P2

G. Gould

Real performer

M. J. Pires

Data to train context-

-dependent models

W. A. Mozart’s Piano Sonata, the 2nd and 3rd movements
of K. 279 and the first movement of K. 310.

the 2nd and 3rd movements of K. 310,

in addition to the left column.

Amount of data

Nmote = 2305, NPeat = 396. \ Nmote — 2202, Nbeat — 396,

Nmote = 4767, NPeat = 893,

100 P2
P o]

i = )
o #ﬁ_ﬁ

# ]
60 r7

Concordance rate of
the search with all cases (%)

30
20
10

0.01 0.1 1 10 100
Candidate cases to search / N (%)

sof |
40 I
|
b

5 EHEPIKRITNT 2 BIGERO -8R (EFH).

Fig. 5 Concordance rate of selected cases (note).

BEE 0, > 0.9 Dk > 12 LBy NI BESR U DR
THMETETVEENS S, BHFFHEROMKIC B
B AHEED Ny 2% T DB S HATE 3.

3.2 (RIEEEHREFICH T D EMERDLLE

T—REv b Gl »PoFEPEUEMEFETVEFAWT
R U ARBEHZRIZ DO WT, Gl Y A—0OEBHICLEE
B KERNEZ KL, Zh o OMBREE kb 7k
RER 2ITRT.

F 25, RTOERIZBWTIEDHBENMESNTED,
Z OfEFAIE DER IZB W T IR TH 5. T OO E
FZOMEIFENHEZRTE DL IZWVZ WA, EEDFHH
IR AT o TZBRERTSE 3 5, RBEr AN EZRE O F M
0BRSS ND Z 2RI NTH D,
SEIDGEMIEF NI Y T 2R H 5. £z, DAT,
DCR, DBR GGEIN i S D BRI DS ILR S v B Z &
THEBES [ ELTWSA, DPR T3 & 72 -
TW5%., 22T DAT » DOR I —DERF ORI LLE
R < 53 5 DIZk L, DPR » DBR OZEENZ 2T
PN 7= RIS 722 SR D BAAL & 0 RIRI 22 B3R I Hil &
LZAREMED B B, ZDED S, XIREFEET VIS T 5
ARG R D Rk 7 & 3 FH A & R R TR — L2
IR ORIAH 5 2 \WR 5. L LXRERIZ DWW

*3  CHARM Department of Music Royal Holloway, AHRC Re-
search Centre for the History and Analysis of Recorded Mu-
sic: Mazurka Project, http://www.mazurka.org.uk
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Fig. 6 Concordance rate of selected cases (beat).

xR 2 BRI NI ARAREZE & [ - HZR T & B R IHZE OHBIREL.
Table 2 PPMCC between virtual and real performance.

Search range Correlation coefficient of

of cases DAT DGR pPR - pBR
all cases 0.221 0.314 0.119 0.205
w/o backing-off | 0.196 0.303 0.227 0.117

T, #ET—RIZEHEENRVEBRRICHIET S ET—
FRME 2 RO RENH B, Kz DPR o, Mgz
2 BRI ERER L D EER O — B2 FR Iz <
HE NG ZLARINTED [16], HEdhDREANDHKALT
EDE WIEHRZ RO R IZHWS Z & 13 Y Tld .
P> T, URMAFE T IV OHFOBER % H 2 555 MGt
TBHREHEITIE, T IVCEEA T 2 R 2 Jiiic
LI I UMD T TR —F 2 ETEEEZILNS.

4. BHYIC

#2348 DR D N2 EHAR U 7 (RAREZE O BB E KO
—fERE LT, ARTIRFEHEEFHOLEBERZHIHT 5
ETNVEERRMELU ARG Z Ny 74 712 & o ThodeF
BIDERR 217 S k2 fem U, T OB VERE DRl 2
1107, FHIOREOIRGIZ & B AEEDOERIZE 1T S
MO —DIF, YL FHONRN LR TH D, ATk
THALUTWBAREED NNy 74 7 TlE, RABEEERIZ
o 72 S DR g & U T, FRIRHI ARG 12 - 72 B,
RS ZRBERNEN 2 5 2 T\ 5. AROFMERY? 513, %
U & o TERENIZHRR E - AR 2 R R & Uzt
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(c) Rendered expression of Dynamics Ratio.
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(d) Rendered expression of Local BPM Ratio.
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Fig. 7 Deviational quantities in virtual performances rendered for each search range.
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