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Evaluation of Failsafe Wheelchair Brake for Users with Memory Loss in Clinical Use

- Data Logging System for Fall Risk Prevention -
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Abstract: We developed the data logging system for detecting transfer from wheelchair without brakes to reduce fall risk
and to evaluate effectiveness of the failsafe wheelchair brake quantitatively in a long-term clinical use. The logging system
consists of the data logger, the rechargeable battery, and 5 switches (under the seat, in the both lever handles and beside the
both brakes). After confirmation test, we introduced the system in long-term evaluation about one month long for 2 elderly
wheel chair users. However, the result of long-term evaluation revealed that the system wasn’t inadequate to evaluate the
risk of falling from a wheelchair. Then, we developed the new logger operating at higher sampling rate and the software to
browse the logged data. As a result, this system made it possible to evaluate the risk of falling quantitatively and to browse

the result quickly even in a clinic.
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Fig. 1

Protocol for Evaluation Assistive Technologies
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Fig. 2 The Failsafe Brake System (image, prototype)
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dccident = M X 100 ....................................... (1)
NStdfup
Incident = M X 100 ....................................... (2)
NStd—up

P ccigzens - Probability of accident [%]

Pjcigen: : Probability of incident [%]

N yecidens - Number of accident (falling) per day [-]

Nincigens - Number of incident (transfer without brake) per day [-]
Niaup - Number of stand up from wheelchair per day [-]
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Fig. 3 Composition of data logging system for transfer
without wheelchair brake
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Fig. 4 Typical result of operation check (brake manually)
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Fig. 5 Typical result of operation test (brake automatically)
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Fig. 6 Typical result of log failure (right brake lever sensor)
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Table 1 Result of brake lever detection test

. Detection rate by turn
0,
ID Detection rate [%] on/off sequence [%]
A 10 100
B 10 60
C 20 100
D 30 100
E 30 100
average 20 92
Table 2 Result of uptime check test
Total operation hours [h] 149.7
Data size [kB/24 h] 3376
Max recording time [day] 592.4
Table 3  Profile of participants
1D Sex Age Height [cm] Weight [kg]
A Fe 90 149 39
Y M 95 163 42.2
ﬁ/ (B) Brake sensor error
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Fig. 7 Typical result of log failure
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Fig. 8 Graphical view of software
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Fig. 9 Typical result of logged data (brake manually)
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Fig. 10 Typical result of logged data (brake automatically)
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Table 4 Specifications of new logger

Size [mm] 100X 84 X18

Weight [g] About 80

Number of input Digital 5ch

Power 4 AA batteries
Operating time More than 1 month
Sampling period [s] 0.1

Recording media Internal memory (2 GB)

Seat sensor - In the back pocket

Fig. 11 Composition of new data logging system
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