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The development of a fall analysis system

Takumi Yoshimura

Abstract

In recent years, because of the progress of aging society the lack of the care is considered to be
solved. The prevention of the bedridden reduces the burden of the care person and followed the
improvement of the quality of life in the elderly. It is reported that the fall is second candidate of
the bedridden followed to the cerebrovascular accident. Thus the prevention of the fall is
important issue to reduce the bedridden, and elderly people improve their quality of life.

To prevent the fall is important that clarifying the actual conditions and doing the proper
treatment from the obtained information. The traditional method of a fall recording is an
epidemiological survey by the questionnaire or an observationfor unexpected falls. It is difficult to
determine the underlying causes of the fall by epidemiological survey, because this result depends
on the subject’s memories. To determine the underlying causes of the fall, it is important to
measure the impact acceleration, fall direction, fall time and so on. However, it is difficult to
measure this information during daily life. It is desirable that system must be work for a long time
without discomfort, because the fall does not frequently occur. Therefore, it is important that
monitor is small and lightweight. The system satisfied such requirements have not been
developed. The aim of this study is to develop an ambulatory fall analysis system, which records

the impact acceleration, fall direction and fall time by accelerometer.

O *Doctor’s Thesis, Department of Information Processing, Graduate School of Information Science,

Nara Institute of Science and Technology, NAIST-1S-DT0061026, March 22, 2002.



In this paper, | firstly discussed on the current research of the fall analysis, and investigated the
problem with these researches. Secondly | describe the constitution of system including algorithm
of detecting the falls. Then the developed system was tested in normal subjects. Finally the fall
analysis system was evaluated by elderly outpatient and the usefulness of the system was
discussed. Form the results, this system may be useful to analyze the impact acceleration, fall

direction, time and gait analysis before fall.
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Subjects | Walking (m/s®) | Running (m/s®) | Deskwork (m/s®) | Ride a car (m/s°)

A 11.35 51.47 9.07 8.47

B 16.33 34.42 10.49 7.90

C 18.82 48.59 7.55 6.45

D 17.55 38.22 10.56 7.45

E 23.03 38.04 8.21 8.98
Average 17.41 42.15 9.18 7.85
Deviation 4.23 7.42 1.35 0.97
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