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Validation of trip-induction system on a treadmill by comparison with a walking lane
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Trip-related falls, which account for a significant proportion of falls in the elderly, often result in the serious injury.
A highly accurate fall-risk evaluation method will be increasingly required in the aged society. For this purpose, it is
necessary to observe more realistic reaction motion against tripping. Thus, we developed a method to induce tripping
at arbitrary timing during walking in the laboratory using a treadmill and evaluated the validity of the method by
analyzing the reaction motion. At the same time, another experiment, which induces trip in a walking lane, was
conducted. Then, they were compared each other. In this study, the difference in sensory comfort rate between treadmill
walking and ground walking was focused on. It is necessary to determine whether individual differences in response to
trip-induction depends on what kind of conditions. It is considered to be either the experimental system and conditions,

or the gait difference inherent to the subject.
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Fig. 1 Experimental overview; Based on the walking cycle
detected by the foot switch and the Laser Range Finder, the linear
slider with the obstacle moves toward the lower limb of the
subject at the set timing
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Fig. 2 Perturbation during early swing phase (left: trip, right:
recovery step)

Fig. 3 Perturbation during mid swing phase (left: trip, right:
recovery step)
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Table 1 Result of hit timing and recovery motion

Target [%] Result [%] Recovery motion

Case 1 65 75.5+29 Elevating strategy

Case 2 80 83.7£3.6 Lowering strategy

Notes: Values are mean=SD
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Fig. 4 Relation between hit timing and joint angle
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Fig. 5 Joint angle; Overground fall experiment (Subject 2)
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Fig. 6  Joint angle; Treadmill fall experiment (Subject 2)
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Fig. 8 Horizontal COM velocity at recovery step (Subject 1)
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Fig. 9 Vertical COM velocity at recovery step (Subject 1)
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Fig. 10 Horizontal COM velocity at recovery step (Subject 2)

o

3 AEE
E02 » || =||E
z °19] 3
o c = o
S04 2 3l |~
> | ®
= o ]
O -06 > =
S o L
3
.=-08
-
>

=1

Elevating
Fig. 11  Vertical COM velocity at recovery step (Subject 2)

4. #E

My RINV ETCOETXBEZFHERTLIRBRREHREL
2. BELIEZAAI VI TOETEEFERT LT NAITY X4
FIEEL, RN HEOBERBELTEICHRT S Z
EBREEE o T, Tz, HMMTL—IZBWVWTHOET &%
HRT DB R AT - T, AEBRROMIGENME & g L7,
ZORE, b Ly RIVHBITE M ERITICBT DR A 2
HWEDZEICHER L.

&& X
[1] Janice J Eng, David A Winter, and Aftab E Patla. Strategies for
recovery from a trip in early and
late swing during human walking. Experimental Brain Research,
102(2):339-349, 1994.
[2] AfRSE, FLy FIAOSITHEDIFIZOWT, EH)
AE¥H, 6(1):33-38, 1991

No. 19-2 Proceedings of the 2019 JSME Conference on Robotics and Mechatronics, Hiroshima, Japan, June 5-8, 2019
2A2-001(4)



