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Abstract

The social activities of the elderly have been increasing as our society progresses toward an aging society. As their activities are increased,
the occurrence of falls that could lead to fractures are increased. Falls are serious health hazards to the elderly and we need more thorough
understanding of falls including the progress of falls and the impact area in various fall directions. Many of the traditional methods of falls
research dealt with voluntary falls by younger subject since older subject can easily get fracture from voluntary falls. So, it has been difficult
to get exact data about falls of the elderly.

Here, we tried to capture the characteristics of the movements of major joints using three dimensional motion capture system during falls
expetiments using a moving mattress that can safely induce unexpected falls. Healthy younger subjects participated in the actual falls
experiment and the moving mattress was actuated by a pneumatic system. The kinematic parameters such as velocities and accelerations of
major segments were imported to a computer simulation environment and falls to hard surfaces were simulated in a computational
environment using a realistic human model of aged persons. The simulation was able to give approximations to contact forces which can

occur during actual falls.
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Fig. 1. Fall guidance system with pneumatic actuator
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Table 1. Specific of pneumatic actuator
Cylinder stroke 40cm -
Peak horizontal acceleration 20m/s2
Time to peak acceleration 30ms
Peak horizontal velocity 200m/s
Time to peak velocity 15ms
Displacement at time of peak velocity 13cm

11 Position
Sensor #3

Position

©1
i
H
Sensor #2 f
.

Intisred .
camerq %2 Dittcren

trequency

Putco
Sigrel

e Axon
bosiion
Sensor #1

32 2, U ER-AAEL ESME
Fig. 2. Biock diagram of fall measuring system
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Table 2, Parameters of each floor condition

soft tloor(mattress

contact stiffness 0.1 100
exponent 1.0 1.0
damping 10 1

static friction 0.1 0.1

dynamic friction 0.1 0.1

transition velocity 10 10
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Fig. 3. Positions of markers for fall analysis

Inc., USA)<9] LifeMOD(Biomechanics Research Group, Inc.,
USA)zhe Z218€ o]-g3le] o] Rojzlit) o] =29 o]
Ee1e Al -2l BAE Wl o) 224 G AuAE
e & A g 4helq dojRl 4 B S vole) 2
A& st A]gﬂ]OWG}zv‘i— ShoiTt. &2 Mt =91 e] 3
AH MAYE Fol tE F de B 2d e a¥AE9] 7 3
391 936 IsiE 53 ris 4 4 2 e 2
A9E A23et v bn
S& HolH & 273 AHfds }%
7) o x7u EARARL s A B Fad sk
ojg A

J3 5, AEgo|M
Fig. 5. Initial condition of simulation
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Fig. 7. Velocity in Y-axis during actual fall obtained from motion capture
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Fig. 9, Velocity in Y-axis during fall simulation
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Fig. 8. Acceleration in Y-axis during actual fall obtained from motion capture
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Fig, 10, Acceleration in Y-axis during fall simulation
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