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(Development of the Portable Weighing Scale
Automatic Device for Disabled Wheelchair Users)

& & Y, ol

E IR M

(Kyung—Bae Jang, Kyeong-Wan Lee, Do—Hoon Koo)

Abstract : Wheelchair users have a difficulty in managing their weight because there is lack of
measure systems and even though the users have the system, it costs too much. Thus, purpose
of this study is for developing the portable weight scale automatic device to help wheelchair
users by monitoring their weight on the wheelchairs in real time. Portable weight scale automatic
device composed by four strain gauges, and the device was connected with mobile phone so that
wheelchair users were able to check their weight in real time. In order to evaluate the device
performance, 10 normal subjects and 10 disabled subjects participated in this study. The
subjects' truth weight and measured weight by the device are compared. The weigh difference
within normal subjects was 0.75%£0.80kg, and the weigh difference within disabled subjects was
1.02+0.74kg. Difference between the truth weigh and the measured weigh were not statistically
different. The reason for this error occurred is inaccuracy of the loadcell installation and
calibration. If this problems get solved, the measured indicator is expected to help wheelchair

users to manage their weight.
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28 1. @AW 2= A(BCWH-100LF)
Fig. 1 Fore Loadcell
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a9 2. 3 2= A(BCWH-100LR)
Fig. 2 Rare Loadcell
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a9 3. Ak 200kgf TEST
Fig. 3 Test of 200kgf Loading

2% 4. BCWH Series d-§ TEST JIGS}
Agilent 34420A A7

Fig. 4 BCWH Series Test JIG(Left) and

Agilent 34420A Measuring Instrument
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Fig. 5 Location of Loadcell Installation
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2.1 Transmitter Block Diagram
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Table 1. Loadcell Test
. . . Combined
Input Output Linearity Hysteresis
Model No Zero R.O . i Error
Resistance(Q) | Resistance(Q) (% R.O.) (% R.O.)
(% R.O.)
1 | 0.00737 | 2.00158 408.82 352.30 0.025 0.016 0.025
BCWH-
2 | 0.01012 | 2.00635 409.48 352.63 0.018 0.021 0.021
100LF
3 | 0.00840 | 2.00022 410.10 352.12 0.015 0.005 0.015
4 | 0.00452 1.50333 431.96 352.12 0.009 0.030 0.030
BCWH-
5 | 0.00351 1.49987 436.30 353.33 0.023 0.024 0.024
100LR
6 | 0.00550 1.50162 434.80 355.51 0.011 0.023 0.023
P R Y
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Weighing Module
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Fig. 6 Fore and Rare Wheel Transmitter
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.2 Transmitter & Weighing Module Diagram
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ZigEee i Weighing
Maodule q Module

Wireless Receiver Module

a9 7. FA7Y B4E

Fig. 7 Receiver Block Diagram
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Table 2. System specification

Loadcell BCWH-100LR, BCWH-100LF

Loadcell 917} #s} | DC 5V

qe A= 0.2uV/D

A/D W3k Max 80 times/sec

Receiver Display 6Digit LCD

Communication Zigbee

Key Zero, Tare, Mode, Power
Power 7.2V Battery (AA Size 1.2V * 6)
Operate Temp -10C ~ 40T
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Fig. 8. Mobile device(Left), Wheelchair(Right),
and Controller(Bottom)
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Table 3. Difference between true weigh and

measured weigh

N Mean®SD
H] gl 1 10 0.75+0.80
ZFeliel 10 1.02+0.74

I 4. AATH SHATY Aol AF
Table 4. Verification between true weigh and

measured weigh

(9] kg
T N Mean+SD t P
AAF 10 | 74.70£10.08
H|gol2l 725 | 487
=445 | 10 | 74.4549.18
AAF 10 66.03+9.46
Zojj ol .804 | 442
=445 | 10 | 66.3519.36
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