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Wireless Repeater System Using BLE and 920 MHz-Band Multihop Wireless Communication for Grasping Heat
Stress Levels of Outdoor Workers
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Inthe summer season, it is essential for workers at construction sites to take countermeasures against heat. In order to grasp accurate information on
the health status of each worker at a distance of several km from the site office, the monitoring of heat stress level data through measurements made by
wearable devices is a potential solution. However, as the mobile phones of workers are often located outside the communication range, particularly in
mountainous areas, a method of relaying these data to the site office other than by mobile phone is required.

To meet this need, Toshiba Digital Solutions Corporation has developed a wireless repeater system to deliver data on workers’ heat stress levels
to a remote site office. In this system, the data signals are received from wearable devices by means of Bluetooth® Low Energy (BLE) communication,
converted to 920 MHz-band signals, which can travel over long distances, and transferred to a terminal at the site office via multihop wireless communi-
cation using multiple repeaters. From the results of on-site verification tests in environments with a large number of obstacles, we have confirmed that

this system achieves stable long-distance communication.
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Overview of wireless repeater system
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Repeater consisting of core unit and power unit
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Hardware configuration of core unit
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Software configuration of core unit
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On-site verification of repeater
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Overall layout of repeaters installed at solar power plant for on-site
verification including received signal strength indicator (RSSI) values
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Results of RSSI measurements between site office and local stations
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