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Improvement in
stochastic performer modeling reflects musical score,
and its evaluation by performer identification
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KENTA OKUMURA, ! SHINJI SAKO'!
and TADASHI KITAMURA !

A unique performance is caused because deviating by the performer’s in-
tention joins the instruction of the score. We assumed that have bias with a
stochastic behavior of such deviating. And we have already proposed a tech-
nique to train dependence of both as stochastic models from performance and
its score. In a past proposal, performance instructions dealed from the score
were not enough, and being not able to do flexible correspondence became a
problem in music from which the performance instruction was limited. In this
paper, the generation of the model with high adaptability to music was ex-
amined. Moreover, a more efficient generation technique was examined about
the tree structure of the performer model, and the evaluation to identify the
performer in an unseen performance was done to the trained performer model.
The effectiveness of the proposal technique is examined, and future tasks are
described from results.
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Fig.1 Stochastic performer modeling
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Table 1 Definition of contexts

Context description resolution, range or example
n note number 88 notes
A time signature 2/2,3/4, 4/4, 6/8, ---
B key signature 12 keys with major or minor scale
C beat per minute  from 30 to 240
D part melody, polyphony, accompaniment, - - -
BE global position amount of passed time in the tune (%)
F local position amount of passed time in the measure (%)
G interval distance from previous or to next note
H on to on interval between note on and note on by midi clock
I off to on interval between note off and note on by midi clock
J scale degree unison, minor 2nd, - -, major 7th
K range 8 octaves
L note value 16 lengths (breve, minim, crotchet, quaver, - - -)
M dynamics as note on velocity in 8 levels
N accidental whether accidental is added or not
O key color white or black
P chord tone top, middle, bottom or individual
Q pedal action whether each 3 pedals are stomped at note on timing
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(1) contexts extracted from score (4) share models as a decision-tree
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Fig.2 Context-dependent models and clustering based on decision tree
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Fig.3 Training tree structure of the models
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Table 2 Tunes and scores used for recording
ID composer title of collection score notes
B1 J. S. Bach Two Part Inventions, BWV 772-786 G. Henle Verlag, HN64 8838

M1 | W. A. Mozart Twelve Variations, K.265 Wiener Urtext Ed., 8 6150
M2 | W. A. Mozart Piano Sonata No.11 in A Maj., K.331 Wiener Urtext Ed., 227 8166
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Fig.4 Amount of parameters for each models
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Table 3 Test sets for evaluation by performer identification

Set data for training data for test collection  composer
AY | all of each collection all of same composer’s other collection open close
AZ all of each collection all of other composer’s collections open open
HX | 1/2 of each collection  unseen 1/2 of same collection close close
HY 1/2 of each collection  all of same composer’s other collection open close
HZ 1/2 of each collection  all of other composer’s collections open open
QX | 1/4 of each collection  unseen 3/4 of same collection close close
QY 1/4 of each collection  all of same composer’s other collection open close
QZ 1/4 of each collection  all of other composer’s collections open open

Factor K to control the m10 m20 w40 m80 m16.0 ® with unique tree-structures m with common tree-structures

second term of the MDL
70
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tended contexts (K =1.0)
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Fig.7 Results for performer identification
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