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Similarity measure for musical performances based on
the statistical model that associates expression and notation
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Nagoya Institute of Technology

A method for quantitative elucidation of the factors that contribute to the expression of the musical performance
is proposed. It is based on a technique to obtain the systematized structure of the generative models that associates
the feature quantities of the expression and the combination of musical directions available from the score. It allows
the objective analysis of the reasons of the expression in any performances with the different expressions that are
rendered even from the score of the same composition. Evaluations showed a utility of the proposed method as a
measure to contribute an objective understanding of the factors that were emphasized by the performer for control
of expression in the rendering process of the performances.
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(f e F ={AT}),
(f € F = {GR,DR,BR}).

Yn.f —Xn,f
Yn.f/xn,f

AT (Attack Timing) EZFE#EL 35, FIHEZ D,

GR (Gatetime Ratio) F {1 _EDFMIZ0 3 220 5 Hll
INTz, THD SHER X TOMGLEDHE.

DR (Dynamics Ratio) FC# & 417z dynamics D & & X 7z
MIDI velocity Dfii & D L.

BR (Local BPM Ratio) #E/mRIZx U CHHHf CEH 2 HE L /-
[ 72 BPM D B,

INSFEREZIXINUREL, Fote, Foear CAEIND ¢

e

Foote = {AT7GR7]3R}7
Foeat = {BR},

|Fnote‘ :33
|Fbeat| =1

(2a)
(2b)
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Dataset | Compositions (abbreviation) Performers (abbreviation) Composer
M(1) | Sonata K. 279 Mv. 1, 2, 3 (8279-1, 2, 3).  G. Gould (GG), M. Pires (MP). W. Mozart
C(1) | Nocturne No. 2, 10 (N002, N0O10), V. Ashkenazy (VA), M. Pires (MP).  F. Chopin
Prelude No. 7, 20 (P007, P020).
1 DA T pattern (Fi5/8% > *2) , density (BSHE) &
0.9 oTHY, Fowe DA TIE staff, voice (FER) , type 72 &
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507 MERS e UT5REL, F—ofRassilih CHEEEIE L 5
©0.6 578, global &L TEWEAMEEZ AT 5 XURERE WA
o 05 3. kRS, M2 0&FHEMET 5 il iE, oo
%04 KIBHIFE R & RIFTHE R IZB T 2 UREE L ENTNEHE LT
?ESO.S _._Fbea‘ WieEZLND.
302 note M, Wity MIHBELTEENS MP DA S X, £k
0.1 FOMITRES R XMBEROFENADOND. ZD LD
0 BIEADMP IZEADEDTHBDH, H5WVFSHOHEY
PC1 Pc2 PC3 PC4 DT AR DI 2 FO DINZ DWT, AT 77—
(a) dataset: M(1) Ry MroERT 52 LIIREETHS. ZOMERICIE, &b
1 LR DI — I N L HBE DS E TORIEEET 5.
0.9
ém 4. BbHYIZ
§gg RRITIE, REHEO RN 1% 5T 5 SRR O& BN
ads BROMmEHRKE U, ZOFSEAEWVCMOBR & OBIE, 2o
§d4 Tl D ZE & OFARINE % SF i LIZBEGR T 5 FiEERE L
s 0:3 beat M EERD 5 1%, SKFEEORBMITICHFS T 5 XREH
E b ——Fre 1T, TNEREEE PRI U TR B AR S Nk
Shy U, ARETR B O A T BLR I BEN T 5
0 5. EROHWBEIZLZ2LHOWBY, EEOEMIZBITH%
PC1 PC2 PC3 PC4 BOEBRZHEOMEERY, RKEDLM T TOFEMARN RS

(b) dataset: C(1)

1: B 28 D R 5%

M(1) TIEBRHBADFLGDEE VDK E 72 REFEOMEHRA
MPEBEIRF U CHEIZ AL TH 0, HZEH GG TIEX
fRELSE global CEEHNORFMIIALE) , type (FAli) , HZEH
MP T3 staff (RF§&ED LTFE) , syllable (E4) ZREDFH
ER@Edond. FA—OROMBIIKEREN L D 5 HHiH
A TLIRASEBL L 72 B I L TWBE DD, T o O
BATULBIELS AWV, &oTM(1) Oz, HEZ Ok
MEEZERZHET 280D E2 505, —F, C1)
TIEE R A EES 2 b T HRANE VIR LT\ 5.
Lo T C() DEHEBIZB I BMIRTIL, ZHihic L 25580
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HWHTFAREER AT 255072\, "o, RIFTOM
M D ZR BT 12 PN O RO 1~ O LB B\ MR AE HY R I8
IND. AFTIEEIOBBEE B L U TREEDOHEET-
7=, ORI E I A DR TOEI L HHRHIE D K
MiEE KT 52 LT, TOHBENEH U EGLEOHEHPL,
T ORI % BRI T & 2 AMREMEDS D 5. —, Mt
(PC2) AN IS m W R T A %2 A9 2 XIREFR L, Fpea

- -
——

DL 5. RIGMHHCHE T 2B O R ERIZEGE O
RUAMZEEZ S5NB DY, % OEHZER ORBRIMATT 5845
MLV, ZOWEEZFHATIRE L UT—BRINICHET 5 25R
IZoWTH, SEREEIIRFZEDS.
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