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Development of a wearable activities and aspiration monitoring system for
supporting rehabilitation in children and its medical evaluation

Motoi, Kosuke
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In the field of rehabilitation for disabled children with brain paralysis or
developmental disorder, therapists need a new network system capable of obtaining activities and
health status of children quantitatively and continuously. Therefore, we have developed a wearable
system for monitoring activities and a non-conscious monitoring system for respiration and body
motion during sleeping installed at bed. In this study, the present system can successfully detect
the motion characteristics of the children with and without a brace during rehabilitation program
and the breathing disorder by the aspiration during sleeping. From the results, it is demonstrated
that the systems can be useful means for evaluating the effectiveness of the rehabilitation and the

health condition in the disabled children.
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Sensor unit holder
(Trunk)

gt and shank)

{_ Sensor units
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(41x51x14.5 mm, 28 g)
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Smart phone
or Tablet PC

® Accelerometer (3 axes)/Static posture

® Gyro-sensor (3 axes)/Dynamic posture

® Transmitter (Bluetooth, Ver. 2, Class 2)

® Memory (micro SD card)

® CPU, AD converter (10 bit, 25 Hz)

® Battery (3.7 V, 480 mAh)/Real time
recording: 6 h, off-line recording: 11 h
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Flat type pressure sensor (150x600x10 mm)

Control unit
(90x190x40 mm) %
| A or Tablet PC

® Transmitter (Bluetooth, Ver. 2, Class 2)
® Memory (micro SD card)

® CPU, AD converter (10 bit, 50 Hz)

® On pillow or out of pillow: DC signal
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Tablet, smartphone

Signal processing unit
® Amplifier Data view
® Filter (ECG: 0.1~100 Hz, application
Pulse: 5~20 Hz, Respiration: Wi-Fi. Bluetooth
9

0.1~0.5 Hz,)

©® Microcomputer (mbed, ARM) ( ))

® Memory (micro SD card)
©® Wi-Fi module
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