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Distance estimation using Bluetooth to close proximity work in forestry
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Abstract: Close proximity work is a notable cause of industrial accidents in forestry. The Occupational Safety and Health
Regulations stipulate hazardous areas for logging and brush cutter operations in order to prevent close proximity work. However,
visibility is often poor in forests, and there is a need for a method of detecting proximity that does not rely on visual observation. In
this study, we conducted an approach detection test using Bluetooth, which is a compact and power-saving technology used in
smartphones and other devices, assuming logging and brush cutting operations. The use of radiofrequencies enables the estimation
of distance based on the reception strength because of radio wave characteristics. We examined the potential in estimating the
distance using received signal strength indicator (RSSI) values in a riverbed without obstacles. Subsequently, we performed a
reception strength acquisition test by setting the distance in an exercise forest. Our results indicate that a distance estimation with a
95% safety rate is possible by setting the threshold at -63 dbm for a steep slope and -57 dbm for a gentle slope at 10 m.
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Fig.1 Test site set up in the Tamagawa riverbed.
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Fig.2 Set up in the Okutama Experiment Forest, Tokyo
University of Agriculture
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Table.1 Test Site Outline

WA AR () BEIABE (F/ha) WEERE (cm)
FallE- 0 0 0

Al 20 450 29.2+0.078
A2 20 957 38.1+0.085
HERH3 40 1,200 24.6+0.092
A4 40 1,185 24.3+0.082
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Fig.3 Distance and RSSI value in riverbed.
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Fig.4 Distance and RSSI value when installed at 0 m.
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