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Table 1 Description of subjects

Subject A B C D Avg.
Hight[m] | 1.81 | 1.75 | 1.64 | 1.87 | 1.77
Weight | oo 5 | 53.0 | 58.0 | 75.0 | 61.1
[kg]

Lsg;e”gth 0.85 | 082 | 078 | 0.91 | 0.84
mo [kl 597 | 541 | 592 | 7.65 | 6.24
mo [kl 316 | 2.86 | 3.13 | 4.05 | 3.30
lulkgm? | 0.12 | 0.10 | 0.09 | 0.16 | 0.12
Iblkgm? | 0.04 | 0.04 | 0.03 | 0.06 | 0.04

: Position of hip

: Position of knee

: Position of ankle

: Position of CG in thigh

: Position of CG in leg

: Initial body angle

: Ground reaction force
by step

: Joint angles

: Mass of body segment
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Fig. 2 Model and experiment for fall analysis
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Fig. 3 Fall prevention movement
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Investigation of one step movement to prevent from forward fall

Tatsuto SUZUKI, Hironobu UCHIYAMA, Youichi SAITOH, Daisaku IMAOKA
Junichi KURATA, Yoshihiro MURAKAMI, Naoto TERADA

ABSTRACT: Forward fall by tripping causes injuries to broke bones, so strong desire to establish the fall prevention

measure has come now. We propose a fall prevention system that detects the risk of forward fall, and then enhances our leg

movement to prevent from fall by electrical simulation in leg muscles. In our report, we investigate one step movement for

fall prevention on the experiment that subject is fixed in forward angles by rope, and then release the rope. We also solve

joint torques for the one step in hip and knee with link model. From the results in four subjects, we found that limit angle at

standing is 35deg., maximum step length is 0.97m, maximum step speed is 2.8m/s, maximum hip torque is 772Nm and

maximum knee torque is 201Nm. For fall prevention, quite rapid movement in one step is needed.

Key words : tripping, forward fall, fall prevention, step movement, joint torque analysis

_10_



