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Gait Analysis of Elderly Patients Diagnosed as Robust/Frail Using IMU

Motion Capture
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School of Mechanical Systems Engineering), Yoji YAMADA (Graduate School of Mechanical Systems
Engineering), Hibiki NAKAMURA (Graduate School of Mechanical Systems Engineering), and
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Abstract: This manuscript describes a gait analysis with six participants each diagnosed as Frail/Robust, using inertial measurement unit
motion capture. As a result, frail showed a small movement of the center of mass when walking, and robust showed a large movement of the

center of mass. In addition, toe clearance showed a lower value for frail than for robust.
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Table 1 Japanese version of the cardiovascular health study criteria
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Table 2 Participant attributes

Robust Frail
HH R1 R2 R3 F1 F2 F3
il B B B T T T
i 85 81 84 84 83 87
&5 (cm) 163.5 162.2 155.9 155.9 148.1 147.6
*HE (Kg) 62.3 56.5 52.4 59.0 49.6 45.6
HH5 (Kgf (N) ) 38.7 (379.3)  29.5 (289.1)  28.6 (280.3) 15.2 (149.0) 6.8 (66.4)  15.3 (149.9)
EMA (Kgf (N) ) 327 (320.5)  24.6 (241.1) 27 (264.6) 6.5(63.7) 13.4(131.2)  15.8(154.8)
ARBEARE (W) 5.35 20.52 60.00 17.53 3.03 0.95
ERBEVAEE (W) 8.85 15.27 60.00 9.66 1.31 2.34
BFEE (m/s) 1.03 1.26 1.11 0.77 0.61 0.54
%8 (cm) 53.6 65.9 63.3 49.5 32.2 26.0
%M (cm) 5.3 8.4 8.3 9.1 12.8 12.6
m I
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Fig.1 Accelerometers mounted on the subjects’ body
parts: The marks O indicate the positions of the IMU
motion capture. The photo on the right shows how the

accelerometers are equipped on the body of a subject
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Fig. 2 Stick pictures

The vertical and horizontal axes of the figure represent
the moving distance of the joint markers. The time in
the picture represents the elapsed time from the start of

walking.
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Table 3 Results of anterior MOS, outside MOS, and sole clearance

Robust
R1 R2 R3
ER 52 ER ER ER ER
MOSE&%M™ (cm) 6.80+1.46 3.77+163 -475+1.66 -1526+222 -224+206 -3.22+243
MoS#MEl5MA (ecm) -0.59+1.62 -0.49+291 -097+1.24 3.87+0.96 -5.45+2.19 2.00+0.82
UPI53RX
"“_E'(C'Emi V77 265+054 437073 327+042 291+047 1.80+033 2.69=0.46
Frail
F1 F2 F3
R R R "R R HE
MOSE#&%5M™ (cm) 1248+0.66 9.12+116 4.76+1.68 140+1.86 478+212 548+245
MOS#MEISME (cm) -3.66+077 046+151 454+1.84 917+1.84 627+2.08 1.09+1.08
LYTS5YR
RE7VTZ 1834063 153+053 075+050 1.08+031 0.61+030 0.38+0.25

(cm)
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of mass) & OBEJf%H>5 Margin of stability (MOS) [6]%
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XCOM=z+Z—Z ---------------- (1) [7

Z : COM DKLEFERE, v, : COM O@E (m/s) |,
wo = \/% CEEEDR o ® O HE 981 ms) |, 1

COM 725 i % COHRE (m)
MOS=BOS—XCOM
BOS: base of support, COM: center of mass
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WCCRH LT E AR L2, IMU 7—% L0 5
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TR L NEE T — 2 OSBRI hoToZ b &,
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