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Abstract: The paper reports development and demonstration of a location management system for courte-
sy bus of nursing home by LoRa wireless communication. By sending the current position of curtesy bus to
cloud using LoRa and the Internet, the system provides to display the current position of curtesy bus and
to inform users of nursing home that the bus will arrive soon. In order to operate the system in Yurihonjo
city with many mountainous areas, LoRa needs to be able to communicate even in these mountainous ar-
eas. We solved this problem by improving antenna gain and installing base stations at multiple locations.
We report the result of demonstration experiments with an actual nursing home in Yurihonjo-shi, Akita.
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Fig. 1 Yurihonjo city, the service area.
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Fig. 2 Overview of the system.
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Fig. 3 Structure of LoRa terminal and gateway.
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Table 1 LoRa parameters.

Frequency band 920 MHz
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Spreading Factor 12
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Fig. 4 Cloud part of the system.
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Fig. 5 Location information display on Web browser.
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Fig. 6 State transition diagram of bus location.
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Fig. 8 Received location and signal strength before and after reso-
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Fig. 9 Relationship between distance and RSSI (Monopole, Non-

radial indicate before and after resolution respectively).
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Fig. 10 Comparison of reception points according to difference of

base station locations in south side of collaboration research

center (left) and city office (right).
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Fig. 11 Reception points in Aug. and Sep. 2019 (Concentric circles
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