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( Analysis on Relation between Rehabilitation Training Movement and
Muscle Activation using Weighted Association Rule Discovery )
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Abstract

The precise analysis of exercise data for designing an effective rehabilitation system is very important as a feedback
for planing the next exercising step. Many subjective and reliable research outcomes that were obtained by analysis and
evaluation for the human motor ability by various methods of biomechanical experiments have been introduced. Most of
them include quantitative analysis based on basic statistical methods, which are not practical enough for application to real
clinical problems. In this situation, data mining technology can be a promising approach for clinical decision support
system by discovering meaningful hidden rules and patterns from large volume of data obtained from the problem domain.
In this research, in order to find relational rules between posture training type and muscle activation pattern, we
investigated an application of the WAR(Weighted Association Rule) to the biomechanical data obtained mainly for
evaluation of postural control ability. The discovered rules can be used as a quantitative prior knowledge for expert's
decision making for rehabilitation plan. The discovered rules can be used as a more qualitative and useful priori

knowledge for the rehabilitation and clinical expert’s decision-making, and as a index for planning an optimal rehabilitation
exercise model for a patient.

Keywords : Data mining, Weighted association rule discovery, Postral control, Rehabilitation training
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// New candidate generate//

// Candidates contained in t //

i++) do begin
computing(T, w);

. transaction number including given item//

{ceCi | c.count = min_wsp}

Transaction database T, minimum weighted support

c.count ++;

end

//the calculation of improved weighted factors//
Li

/] SC
for all transaction ¢ € C; do

Ci = subset(C;, t);

for all taransaction t € T do begin
(SC, Cy)

Ci = apriori-gen(Li-1);
end

Rules(SC, L) = LUL ;

end

ALGORITHM : Weighted Association Rule

Input :
Ly = {large 1-item set };

for(i = 2; Ly #+= @ ;

(min_wsp)

{Q1,Q2+-Qn} (1 <j < m)

Algorithm for Weighted Association Rule.

1.

2, Pn}1 <1 < n), QG
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Table 1. The weights of Movement

activated muscles.

E 1. 28 REL 4 2] 9 IEA

13

patterns  and

Movement patterns weight Muscles weight
45 degrees (Level 1; Speed 3) 1 RF(40%) 2
45 degrees (Level 2; Speed 1) 2 BF(40%) 2
45 degrees (Level 2; Speed 3) 2 TFL(40%) 2
45 degrees (Level 2; Speed 5) 2 RF(40%) 2
45 degrees {Level 3; Speed 3) 3 RF(40%) 2
45 degrees (Level 5; Speed 3) 5 RF(40%) 2
AP (Level 1: Speed 3) 1 TA(40%) 2
AP (Level 2; Speed 1) 2 S0(60%) 3
AP (Level 2; Speed 3) 2 BF(20%) 1
AP (Level 2; Speed 5) 2 TA(20%) 1
AP (Level 3: Speed 3) 3 RF(60%) 3
AP (Level 5; Speed 3} 5 BF(80%) 4
Maintaining{A) 3 80(40%) 2
Maintaining (AR) 3 BF(60%) 3
Maintaining(AL) 3 VM(80%) 4
Maintaining(R) 3 Ga(80%) 4
Maintaining(L) 3 VL(100%) 5
Maintaining{P) 3 VM(20%) 1
Maintaining (PR) 3 RF(100%) 5
Maintaining (PL) 3 TFL(100%) 5
AAEE BALg TFEo] dnpikE i =HQlelA A
% )
Z sy (R AFARTFEY A9 olode wA
HiTo] FR52 Wds A, ol wMT Eﬂﬂ‘ﬂOH
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=2 948 + g
AFEAZTOA FH 9 s, DA
dets £ERY0] ABRA ENHE 3 28S B
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49188 1

z
g HEAE BF 12 3ogs o AdE #4549 58
Holw gtk B Aoy HA AAE g2 0.02001%

=

£ 2 S oEn 2| gMdze 4ME 73

Table 2. Generated rules of movement patiern and

muscle activity.

45 degrees

Generalized Rule Set Min. Sup.

Maintaining (AL) = RF(40%) 0.021824

45 degrees (Levell, S3) = RF(40%), BF(40%) 0.023059

45 degrees (Levell, S3) = RF(40%), BF(40%), TEL(40%) 0.020929
( ( (40%).

Levell, S3) = RF(40%), BF(40%),TEL(40%), VL(40%) |0.020829

LR(Level, S3) = RF(40%), TEL(40%), VL(40%), YM(40%)

0.020736

AP(Levell, S3) = RF(40%), TEL(40%), VL(40%), VM(40%), Ga(40%)|0.022879

-45 degrees (Levell, S3) = TEL(40%), VL(40%), Ga(40%) 0.020875
45 degrees (Level2, S3) = TEL(40%), VM(40%), Ga(40%). TA(40%),

0.020194
SO(40%)
Maintaining (AL) = BF(40%), SO(60%), GA(80%) 0.021443
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