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Proposal of load discrimination system
by Physiological index for realizing home
rehabilitation
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Abstract: Japan is entering a super-aging society, and it is a social problem that the number of patients requiring
rehabilitation (hereinafter referred to as rehabilitation) is increasing. The purpose of this study is to propose a home-
based rehabilitation system that determines whether rehabilitation is performed or not based on physiological indices.
In order to judge whether or not rehabilitation was performed based on fatigue when three types of loads were applied,
myoelectric potential, heart rate, and EEG were analyzed. As a result, the classification accuracy of each load was
90% or more. In addition, it was confirmed that there is a difference in the index that is significant for the
discrimination and a difference in the degree of influence on the discrimination depending on the individual and the
load.
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Table 1  Peripheral nerve index and characteristics
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Table 2 CNS indicators and characteristics
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Table 4 List of sensors
N e H U DI
bitalino il FBA 1000Hz
Mybeat L 1000Hz
MindWave ez 512Hz
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System outline diagram
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Figure 2 Outline of time series processing program
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Figure 3 Time series processing program interface
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Table 5  Investigation table of collaborator A index
N T Afr it B A
S B - .007** -

o PR - -
ST B P L - .006** 025%
LF/HF L001%* .009%* -

TP .010% .037*

AT B . -
Lk OTT%* .000%* L001**
T - - -

A .048* - .000%*

({F)**p<.01 *p<.05
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Table 6  Investigation table of collaborator B index
/BT AT 18 B i
A R - - -
o 3 8 R
TER B o - -
LE/HF - 012*

TP - 030*

AT - - -
O 004+ L000% L000%
SRR - - -

[ 048* - 000%*

(H)**p<.01 *p<.05
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Table 7  Investigation table of collaborator C index
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ol 5 5 1 b .036* - -
o A bR -
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TEFHE e .043*%
LF/HF - - -
TP - - .005%*
AT - - -
S IEE= - .000%* .000%*
FEREE - - -
[ 043*

(1F)**p<.01 *p<.05
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Table 8  Contributor A index contribution
INEY A A fif
ST Ak bR - . 682%* -
i R - -
PR R - .502%* 1.805*
LF/HF 1.554%* 074%* B

TP ~1.069% 128%

AT B . -
Dk Ag4% 927%* S18%*
TS - - -

IRA ALl - 1.215%+

(1E)**p<.01 *p<.05
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PMND. ZHUT 2 EOAR E AT, LV NS WA A
ET D LI OBBENRRE NI L EERLTWS.
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Table 9  Contributor B index contribution
/N AT S AT
S £ LR - - -
P e R
T e R - -
LF/HF - A475*
TP - 207%
AT - - -
DK 040%* 919%* 889**
RS

(1E)**p<.01 *p<.05
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MRHET DL ICHBERRENWIEEZERLTWAS.
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Table 10 Contributor C index contribution

AT P&
SRS -.458%* R
I o P LR -
e i LR 333*
LF/HF - - -
TP - - 491%
AT - - -
[EiEE- - 1.000%* .894%*
FEREIE - - -
[ .666*
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Figure 11  Cooperator details
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Table 12 Discriminant analysis results

K4 AN - PREETCREEE) - AR CREED)
W A 100% 91.70%
w/# B 84% 92%
/1% C 95.80% 95.80%
/1% D 100% 100%
W /1# E 100% 83.30%
/1% F 100% 100%
wh# G 91.70% 91.70%
W /#F H 95.80% 95.80%
W1 100% 91.70%
/1] 100% 84%
5% K 79.20% 87.50%
W% L 100% 100%
HHEM 100% 87.50%
W /1#E N 95.80% 87.50%
Wh&E O 100% 87.50%
Wh/i# P 100% 87.50%
Wh&EQ 79.20% 91.70%

¥ 95% 91.48%

HIBIBEEOBEARIT, p= ——ICEVEH L. BHHL

TP+FP

TR E LR 13 1R,

F* 13 BB HE & =

Table 13 Discriminant function precision

K4 /N - AT W - AT
wh# A 100% 91.7%
Wh#EB 84.6% 92.3%
wli# C 91.7% 100%
/1% D 100% 100%
W/1# E 100% 90%
W& F 100% 100%
W h# G 91.7% 91.7%
(AR 100% 100%
W1 100% 91.7%
[Z¥2E:R) 100% 83.3%
W /# K 77% 91.7%
W/ L 100% 100%
whE M 100% 91.7%
W/# N 92.3% 91.7%
/1% O 100% 84.6%
W% P 100% 84.6%
1% Q 81.8% 91.7%

S 95% 92.75%
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Figure 7  Hierarchical cluster analysis at low to medium load
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Figure 8  Hierarchical cluster analysis in medium load-overload
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