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On Skill Acquisition Support by Analogical Rule Abduction
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In this paper, we report our attempt to realize analogical abduction as an extension of our work on meta level abductive
framework for rule abduction and predicate invention. In our previous work, we gave a set of axioms to state the object level
causalities in terms of FOL clauses representing direct and indirect causalities by transitive rules. We extend our formalism
of the meta level abductive framework by adding rules to conduct analogical inference. We applied the analogical abduction
to difficult cello playing techniques of spiccato and rapid cross strings of the bow movement and succeeded to give
persuasive explanations how to play them by adopting analogical abduction. We selected forced vibration dynamics as the
base world for spiccato and muscular structure of the hand for the cross string bowing.
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t_connected(X,Y)<—originally_connected(X,Y).
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/\print_connected_by analogy(X, Y). (5)

connected_by_analogy(X, Y) < b_connected(XX, YY)
A\ similar(X, XX) A similar(Y, YY).
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31 AREYH—FRWETOTFTal LT TEY
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#RAI(G): t_caused( spiccato, support_bow_with_ringfinger ).

IR ERIEEREZE(T ): [ connected_directly/2, similar/2,
print_connected_by_analogy/2 ]

&R ENEEB):

N—2AH 5 :b_connected( forced_vibration, shock_absorber ).
A—=HyMER:
«—connected_directly( spiccato, support_bow_with_ringfinger ).
FE Lt : similar( spiccato, forced_vibration ).
N
b_caused(X, Y) < b_connected(X, Y).
b_caused(X, Y) < b_connected(X, Z) Ab_caused(Z, Y).
t_caused(X, Y) < t_connected(X, Y).
t_caused(X, Y) < t_connected(X, Z) At_caused(Z, Y).
t_connected(X, Y) < originally_connected(X, Y).
t_connected(X, Y) < connected_directly(X, Y).
t_connected(X, Y) <—connected_by_analogy(X, Y)
Aprint_connected_by_analogy(X, Y).
connected_by_analogy(X, Y) <= b_connected(XX, YY)
Asimilar(X, XX) A similar(Y, YY).
«— connected_by_analogy(X, Y) A connected_directly(X, Y).
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HEGRVRIE EBR 10, (GRERIRR 4 LU E, o7 ars I8
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T I, Fex PEELIZEZ LR TN,

print_connected_by_analogy( spiccato, support_bow_with_ringfinger )
Asimilar(  support_bow_with_ringfinger, shock_absorber )
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#:81(G): t_caused( spiccato, Y ) A similar( Y, shock_absorber ).
{RERTREMREE( ):[ connected_directly/2, similar/2,

print_connected_by_analogy/2 ]
EaMEB):

N—AtHF :b_connected( forced_vibration, shock_absorber ).

B, K77 I 80%, ZOENICHIEi THOT s T AL
CABENVETHLN, ZZTIEEM L. I REE, HEmE
FEERR 10, IEiEHIR 4 LLIZEA, ROBNMIE, £5T
52550, ZO—ONLLTFDOEBYTHD.

print_connected_by_analogy( spiccato, 0 )
A similar( _0, shock_absorber )
A similar( spiccato, forced_vibration )

ZOfRE, Ay —IRREEENEFERITHY, 23D, Ay
H— I RHAHMBEER(0) Ik TEESN, o, TOMmE
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33 BERREELTFIADALTIF Iy

ZZTCORIEEE, FERs 5% (cross_strings_cross) & EHESH S
728> DHLFE O Ji i (bend_thumb) D A B M4, L5 (thumb) &2
AL LA o $5 B Hii (knuckle) O B 4% 1% i& (b_conected(knuckle,
thumb)) &5 i T 2D IR ED T F o — LR EER Rk > T
ATETHD. 22T, R, BERICE T 200
(similar(bend_thumb,thumb)) ® 7% 5.2 T\, ZOREO Bl
BRI, BULEREEFR RO S EFIRFICITHEZATH L.
3RO HAART.
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Cross_
strings_quick
i
H similar? E
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: A =
: similar 3
bend_thumb |e >/thumb | o'

33 BERREZELT el INT T HE I g
LRI vr I 5% mRmd (K7l 7 5L ABITEAIK L) .

#RAI(G): t_caused( cross_strings_quick, bend_thumb ).
{REFTREMEE(T ):[ connected_directly/2, similar/2,

print_connected_by_analogy/2 ]
T ANEEB):

N—2 15 :b_connected( knuckle, thumb ).
R—hy MM —connected_directly( cross_strings_quick, bend_thumb ).
$E Lt : similar( bend_thumb, thumb )
RO T T LADOFETIZIN6 DN ELNT-. ZDHIBHLD—D
MU TOEBYTHAS.

connected_directly( cross_strings_quick, 0 )

A similar( _0, knuckle )
A print_connected_by_analogy( _0, bend_thumb )
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connected_by_analogy R & B & 23 F52 1L L TRV LD EWD
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