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Elementary Development of Wireless Tympanic Thermometer during Exercise
Shinji HAMADA, Satoshi KUBO®, Takashi TAKIMOTO and Kazunori YOSHIZUKA™"

Abstract

The purpose of this study is to develop a wireless tympanic thermometer that can measure the temperature of the tympanic
membrane during various indoor and outdoor sports. We developed the thermometer using by infrared temperature sensor:
MLX90164 (Melexis) and microcomputer mounted BLE module: BLE Nano (RedbearLab). The thermometer is used by
extending the sensor parts, which is mounted on an upper arm, to an external auditory canal. And, it gets the measurements by
I?°C communication between the sensor and the microcomputer. Our developed BLE communication application, displaying the
measurements on a mobile device (iPhone or Android), enables the real-time monitoring. If communication distance of BLE is
insufficiency, we use Wi-Fi. It becomes possible with real-time monitoring by sharing the display of mobile device to laptop.
The measurement is saved on the SD-card inserted in the mobile device. We performed comparative experiments with Genius,
the tympanic thermometer that is used in medical field. By the experiments, we could not find a significant difference between
the prototype and Genius measurements. To mount the main device on upper arm interferes with subjects’ performance during
the sports. Moreover, the shape of sensor parts needs to be improved for the subject who has small auditory tubes. Therefore,

it needs to improve the mounting method of the main device and the sensor.
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Fig. 2 Insertion part

e R T 7 A [

TRAMRIEE & > 5 (MLX90164ESF-DCA)

| #—xze

|
1 \ 4
|
|

Fig. 3 System configuration
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Fig. 6 Mounting body
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Fig.7 Ear mounting part using 3D and AM technology
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Fig. 9 Real-time monitoring (Android)

Fig. 10 Stored measurements
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Fig. 12 Screen sharing
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Fig. 13 Settling time
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Fig. 14 Tympanic temperature change during exercise
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Fig. 15 Improvement of attachment
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