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- loT (Internet of Things) Network for ensuring safety in Antarctica-



Trial Experiments using the sensors with GPS tracker connected by LPWAN
to strengthen safety and security during research and field operation
at the Belgian polar exploration (2015-2016 Belgian Antarctic Research Expedition)

LPWAN(Low Power Wide Area Network)

Satellite Link;‘

- The sensor device with GPS tracker
Photo: Antarctica Belgium Polar Secretariat
(Highly accurate satellite positioning;
(From: INOTEK, “Sensolus in the Antarctic snow, ” 19 Jan. 2016. Temperature and motion sensor; 120 x 60 x 27 mm)
Physics.org, “Antarctic personal safety trackers, ” 8 Feb., 2016.
ESA,”Staying safe in Antarctica thank s to ESA incubator,” 8, Feb., 2016.)
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GPS tracker as a safety device connected by the LPWAN

K ( )QHF band ultra-narrow-band communications

Short message (12 byte)

Internet
——.connections

45 GPS trackers R

A

40km

» Each of Antarctic Research expedition members wear GPS location trackers
in their pocket or attach to the snowmobile.

» 45 GPS trackers connected to the low power wide area network(LPWAN)

» Team members work in the service area within 40 km of the base station

» GPS trackers help to keep the Antarctic Research expedition
members safe in all outdoor activities

(From: GPS world, “ESNC winner Sensolus keeps Antarctic scientists,” March 7, 2016)
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loT (Internet of Things) network in Antarctica

The extremely battery-efficient small low power devices with sensors (positioning,
temperature, motion etc.) and emergency notification capabilities are always
connected to the low power wide area network (LPWAN)

-

v’ To strengthen safety and security of Antarctic Research operation
v To keep the expedition members safe
v To track skidoos, sledges and other equipment used
v" To collect the sensor data for glaciology , climatology, biology etc.
v" To collect the vital sensor data for medical research and

to communicate for the telemedicine in the cases of emergency
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Reference ( K. Igarashi, K. Umeno, M. Okada, and M. Kikuchi (2017), Study on
emergency message communication system for ensuring safety in Antarctica
under extremely severe environments, IEEE, Smart Green Technology in Electrical
and Information Systems (ISGTEIS), Bali, 2016.)
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