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n FREED A HI
clearSound_with_rapidPositionShift, longTone

= RDFERST DENS

fixShoulder, closeleg
 HENI(EE) DETEIRRE
activeForeMsclsWeak

s KD (BB D) NFIREDRIF
spineHighlmp, biglnertiaMoment




i IEDIL—ILDFRIT (1)

n ERREEER/IL—I:
» EXRRBZFOESICIYRIET S, .

rapidPositionShift :- rapidAddAbdOfShoulder,
addAbdOfElIbow.

s EEREER/IL—IL:
- BAREEHENRENHEAESOEIZE > TESET S,

rapidPositionShift_with_vibrato :-
rapidPositionShift, vibrato.

s KOBEDEERIL—IL:
s KDEZTZERADTEIRETEERT 9.
flexKnuckleLR :- activeForeMsclsWeak,
activeUpperMsclsWeak.




n HIEERDT=ODEIY)/Z—)L—)L:
s BEEIDMEEDNEZTEERT S,
biglnertiaMoment :- addAbdOfShoulder.
n RIRMERDI-ODEDY /Z—I)L—)L:

» RGBS ZEEERT D,

turnWithFlexHandLR :- flexKnuckleLR.
turnWithFlexHandLR :- flexWristLR.

» EITDIGEIL—)L:
bowingParallelToString :- rightArmShrink.
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PrologICAIZ k4T RYTS225

rapid_position_shift_with_vibrato :- rapid_position_shift,vibrato.
(Compound Task Def.)
rapid_position_shift :- rapid_add_ abdOfShoulder,add_abdOfElbow.
rapid_position_shift :- in_exCycloOfUpperarm,
pronosupinationOfForearm. (Basic Task Def.)

add_abdOfShoulder :- rapid_add_abdOfShoulder. (Forward Taxonomy)
rapid_movement :- rapid_position_shift. (Forward Taxonomy)
big_inertia_moment :- add_abdOfShoulder. (Forward Taxonomy)

vibrato :- fixUpperarm,micro_add_abdOfElbow. (Basic Task Def.)
vibrato :- pronosupinationOfForearm. (Basic Task Def.)

add_abdOfElbow :- active left upperarm_mscls_strong. (Movement Def.)

Ic :- fixUpperarm, add_abdOfShoulder. (due to spatio-temporal cond.)
Ic :- rapid_movement, big_inertia_moment. (due to dynamics)
Ic :- pronosupinationOfForearm, active left _upp erarm_mscls_strong.

(due to neuromuscular systems)
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s Definition of Abducibles

MOC
MOC
MOC
MOC
MOC
MOC

n(*,rapid_add_abdOfShoulder).
N(*,in_exCycloOfUpperarm).
n(*,fixUpperarm).
N(*,pronosupinationOfForearm).
N(*,micro_add_abdOfElbow).
n(*,active_left_upperarm_mscls_strong).

M d d d D D



| Scheme of Example Program

[ contradiction ]

[ contradiction ]

contradiction




i RITHER

| 2-
demo([rapidPositionShift_with_vibrato],
[1.D).

D = [micro_add_abdOfElbow,

fixUpperarm,pronosupinationOfForearm,
In_exCycloOfUpperarm] ? ;

D = [pronosupinationOfForearm,
In_eXxCycloOfUpperarm] ? ;

Nno
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D = [pronosupinationOfForearm,
In_exCycloOfUpperarm]
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fixUpperarm,pronosupinationOfForearm,
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HERMEET IA4A— LN

i (DDE)

tipTurnQuick :- longTone, turnQuick, not extremeTask.

tipTurnQuick :- extremeTask, extremeLongTone,
extremeTurnQuick.

s TI4A—ILRIL—IL
turnQuick :- turnWithFlexHandLR.
turnWithFlexHandLR :- flexKnuckleLR.
turnWithFlexHandLR :- flexWristLR.
flexKnuckleLR :- activeForeMsclsWeak, activeUpperMsclsWeak.
flexWristLR :- activeUpperMsclsStrong.

= flstL—iu
extremelLongTone :- stretchArm.
extremeTurnQuick :- shoulderFix, turnQuick.
shoulderFix :- closelLeg.
shoulderFix :- spineHighlmp, upperArmHighlmp.
spineHighlmp :- activeWaistMscls.
upperArmHighlmp :- activeShoulderMscls.




HERMEET IA4A— LN

i (DDE)

= —EMEHE
ic ;- stretchArm, activeShoulderMscls. D {EBIXLEBFDFMHIL)
s {RERIRSE

abducible predicate(extremeTask).

abducible predicate(longTone).

abducible predicate(stretchArm).
abducible_predicate(activeUpperMsclsStrong).
abducible predicate(activeForeMsclsWeak).
abducible predicate(activeUpperMsclsWeak).
abducible predicate(closelLeg).
abducible_predicate(activeWeistMscls).
abducible predicate(activeShoulderMscls).
abducible predicate(flexknuckleLR).
abducible predicate(flexWristLR).



FHEERBET I4A— LR
(DDE)

| ?- demo([tipTurnQuick],[],D).

D = [flexKnuckleLR,longTone] ? ;

D = [flexWristLR,longTone] ? ;

D =

[flexKnuckleLR,closelLeg,stretchArm,extremeTask] ? ;
D = [flexWristLR,closelLeg,stretchArm,extremeTask] ? ;
no
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n fEIR:
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Skill Diagnosis Example

; clearSound_with_rapidPositionShift :- clearSound,
rapidPositionShift.

rapidPositionShift :- addAbdOfShoulder, addAbdOfElbow.
rapidPositionShift :- INExCycloOfUpperarm, addAbdOfElIbow.

bowingParallelToString :- rightArmShrink.
(Movements propagation . Forward rule)

rightArmShrink :- leftArmShrink, not conscious_on_armShrink
(Default by unconsciousness. Forward rule)

leftArmShrink :- addAbdOfShoulder, addAbdOfElbow.
(Forward Taxonomy)

Ic :- clearSound, bowingParallelToString. (Due to dynamics)
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= Definition of Abducibles

modeh(*, clearSound).

modeh(*, addAbdOfShoulder).
modeh(*, addAbdOfElbow).
modeh(*, InExCycloOfUpperarm).
modeh(*, conscious_on_armsShrink).



Scheme of program




i RITHER

demo(]clearSound_with_rapidPositionShift],[],
D).

D = [addAbdOfElbow, InExCycloOfUpperarm,
clearSound] ? ;

D = [addAbdOfElbow, addAbdOfShoulder,
conscious_on_armsShrink, clearSound] ? ;

D = [addAbdOfElbow, InExCycloOfUpperarm,
conscious_on_armsShrink, clearSound] ? ;

no




i WS R DR

1. D = [addAbdOfElbow, addAbdOfShoulder,
conscious _on_armsShrink, clearSound]
» MPENREIEICHEATLEICEITEEZILD (F
TELI-FHR).
2. D = [addAbdOfElbow, InExCycloOfUpperarm,
clearSound]
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Extraction of relational rules by
i Inductive Logic Programming

s ExXperiments
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= Tasks: To extract rules to classify
playing with different note lengths.
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i Extracted Rules

Rules for 8t notes

beat(A) :-during(A, forearm_activation,
triceps_activation).

[Pos cover = 2 Neg cover = 0]

beat(A) :-overlaps(A, forearm_activation,

biceps _non_activation).
[Pos cover = 2 Neg cover = 2]
A rule for half notes

beat(A):-before(A, forearm_non_activation,
biceps _non_activation).
[Pos cover = 2 Neg cover = 0]
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