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Offense and Defense Skill Extraction for Supporting Martial Arts Practice
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School of Engineering, Kinki University

This paper proposes a method of offense and defense skill extraction in martial arts. The extracted knowledge of the skill
will be useful for supporting martial arts practice. The skill is a piece of open skill that is performed against changing
opponent motion, therefore the skill must be explained as a cause-and-effect sequence between offensive motion and
defensive motion. To extract such skill, our method searches key motion sequence that is correlated with effective attack
using a mining method for correlated association rules. We successfully extracted some pieces of the skill in KARATE using
the method.
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/* KESE */
Function KESE{

KS={op } /* */

/* */

PN =¢ /* */

forj=1,...,.M do{
call EXPAND D({Dj}, j);
}
/* */
fori=1,...,N do{
call EXPAND O({Oi}, 1);
}
¥
Function EXPAND D(D, w){
upperlimit = max(* (y(D),y(D)), 1° (x(D)-y(D),0));
if upperlimit < THRESHOLD then PN =PN D; return;
for j = w+1,...,M do{
call EXPAND D(D {Dj},]));
H
}
Function EXPAND O(O, w){/* O */
upperlimit = max(x* (y(0),y(0)), x* (x(0)-y(0),0));
if upperlimit < THRESHOLD then return;
forj=1,...,.M do{
if {Dj} PN then continue;
call EXPAND D2(O, {Dj}, j); /* o */
}
fori=w+1,...,N do{
call EXPAND O(O {Oi}, i);
¥
}
Function EXPAND D2(O, D, w){ /*D */
X=0 D;
upperlimit = max(;? (y(X),y(X)), 1> (x(X)-y(X),0));
if upperlimit < THRESHOLD then return;
if ¥ (x(X),y(X)) >= THRESHOLD then KS=KS X;
for j = w+1,...,M do{
ifD {Dj} PN then continue;
call EXPAND D2(0,D {Dj},]);
}
¥

/* */

S={e };/* *
do{
for each s S dof{
call KESE; /* Y
S
*/
if KS is empty then continue;
S =S8-{s};
for each ks KS do{
S=S {ks s}
}
}
}while S is updated;
output S;



The 21th Annual Conference of the Japanese Society for Artificial Intelligence, 2007

3.2

X 2(0.05)=3.84

X 2 5%

(©) 18500744

[Agrawal 95] R. Agrawal and R. Srikant: Mining Sequential
Patterns, Proc. of the 11™ ICDE, pp-3-14 (1995)

[Ayres 02] J. Ayres, J. Gehrke, T. Yiu, et al. : Sequential Pattern
Mining Using A Bitmap Representation, Proc. of the 8"
SIGKDD, pp.429-435 (2002)

[ 05]

Vol.20
No.2 pp.117-128 (2005)

[Hristovski 06] R. Hristovski, K. Davids, D. Araujo, et al. :
How Boxers Decide to Punch A Target: Emergent Behaviour
in Nonlinear Dynamical Movement Systems, Journal of
Sports Science and Medicine, Vol.5, CSSI, pp.60-73 (2006)

[Morishita 00] S. Morishita and J. Sese: Traversing Itemset
Lattices with Statistical Metric Pruning, Proc. of PODS2000,
pp.226-236 (2000)

[Pei 04] J. Pei, J. Han, B. Mortazavi-Asl, et al. : Mining
Sequential Patterns by Pattern-Growth: The PrefixSpan
Approach, IEEE Trans. on Knowledge and Data Engineering,
Vol.16, No.11, pp.1424-1440 (2004)

[ 02]

FIT2002 pp.5-6 (2002)



