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Research on the Change of Swaying Center of Gravity during Daily Activities Due to Leg
Strength Fatigue by Squatting

Yoshio Shinzaki*! Kodai Ito*? Kana Kodama*? Kazuyuki Fujita*
Takeda Toshihiro**Takao Onoye*'and Yuichi Itoh*?

Abstract — For the elderly to live comfortably at home, it is necessary to prevent the deteriora-
tion of mobility called locomotive syndrome. However, many people visit a medical institution when
weakness in their legs and backs becomes apparent, often before it is too late. In this study, we aim to
develop a system to estimate leg strength from daily activities. As a preliminary step, we implemented
a floor-type device that can acquire center-of-gravity and weight changes, and conducted an evaluation
experiment of leg strength estimation using the device. In the experiment, center-of-gravity and weight
changes were measured in three 22-year-old students during standing, sitting, and walking before and
after squatting, and significant differences were investigated and classified by machine learning. The
results showed that significant differences were found in many of the features, and the classification

was successful with a 90.1% correct rate.
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Fig.1 Experimental Devices.
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Fig.2 Structure of the device for experi-
ments.
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Table 1 21 Features to be calculated.
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Fig.3 Segmental extraction of standing and
sitting movements.
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Fig.4 Segmental extraction of walking move-
ments.
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Fig.5 Features with particularly significant
differences.
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Table 2 Features used for machine learning.

e s F &
3B EAD IR (XM A) 52.22
HiEfvIME (X A) 36.54
X AT EnE (X A) 32.39
X HiF AR (2XH) 27.62
Y B AR (X A) 21.78
BRI Y Sis SR (X)) 20.25
BN Y A Es R (X D) 13.94
AVE AR (XR A) 13.86
X AT (X B) 13.34
X BT AR (X C) 12.65
AR XFHiE (X B) 56.36
HEZ(WIE (X D) 37.91
X g (2XH) 32.55
X B2 g (X A) 22.56
X BT FHRHEE (X A) 21.20
B EEIRR (XM B) 19.26
SUEIERE (R A) 18.07
Xt (XM C) 17.37
Y AT LE (X[ B) 17.34
Y BigRER (X)) 16.83
GRE»S Y BAFIAL (2XH) 70.56
BT REER (2XH) 37.05
Y @A (X B) 23.65
Y B (X B) 21.46
HEZUE (X[ B) 16.98
HiEfvIME (X[ B) 15.42
X HigmsE (K C) 12.87

AVETERE (2XH) 8.97

B Y BT AR (X)) 7.03

B Y Sl mEeiE (XM B)  6.78
EEH»S  BERZAME (X B) 46.20
HAT HeR/ME (X[ B) 26.03
TR (XM C) 21.51
FhEnmfE (XM C) 20.79
Y HFAER (42X ) 20.35
BAGEE (X B) 15.66
Y #iATsEL (X B) 10.79
BfIREEER R (XM C) 10.01
HfrEEgA R (XM B) 8.82

I (XM C) 6.26

K3 DEERY O EEE
Table 3 Average percentage of correct an-
swers for classification tasks.

EE PEEFI ISR
VB ERD SUXLTFLRAL 0.746
¥ SVM 0.759
K 5L 0.645
B SURLT F LA L 0.852
W SVM 0.901
K S5k 0.768
FENPSHT SURLT+LRAb 0.704
¥ SVM 0.664
K afk 0.699
ERPOHT FURLT L AL 0.766
¥ SVM 0.642
K af5k 0.631
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