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Objectives

The main objective of this research is explore the 
feasibility of an Internet of Things (IoT) prototype that 
uses open source hardware, and interoperable IoT 
standard for environmental monitoring.  The system was 
designed to monitor the physical conditions of a boreal 
ecosystem in northern Alberta. 

The system architecture contains several components. 1) 
Devices: It records the ambient environmental data with 
different kinds of field sensors and actuators; 2) Cloud: It is 
a place where process and analyze the field data; 3) User-
front-end: Researchers can see the general monitoring 
information and data analysis result. This information will 
appear in a variety of charts and integrates with the map.

In our implementation, we are using LinkIt One as the IoT 
device development board, which provides computing 
power, network connections, and local storage. We use an 
Arduino-compatible C-like language to program the LinkIT 
One boards.

Multiple digital sensors connect to the LinkIt One 
development board. Each sensor observes an observable 
property of the ambient environment. These sensors include 
air temperature, relative humidity and light exposure. Our 
design goal is extensible so that more sensors can be 
integrated into our architecture easily in the future. To ease 
the deployment each device contains a Li-ON battery and a 
portable USB battery, allowing it to be placed in locations 
where there is no access to the electric grid. 

To improve the scalability, affordability and efficiency of the 
IoT sensors , we use the OGC SensorThings API which 
offers interoperable cloud service interfaces to interconnect 
heterogeneous sensor data. 

In summer 2016, eleven IoT sensor nodes were deployed in 
three different sites in a boreal forest environment. Three of 
them use the 2.5G mobile network and send real-time data 
to an OGC SensorThings API cloud server in addition to 
archiving the data on an on-board micro-SD card. The rest 
of the eight devices did not use mobile networks.Instead, 
they only store the data locally. At last, we install each 
device in a Davis Instrument solar radiation shield, that is a 
shelter against precipitation and direct heat radiation from 
outside sources. 

During the field tests, all the devices survive in the field. The 
devices with a large battery can run nearly one week. The 
other devices can last nearly four days. Within mobile 
network coverage in boreal-forest regions, the online 
devices sent back real-time ambient environmental data to 
an OGC SensorThings API cloud server. Meanwhile, the 
offline devices stored data on the on-board micro-SD card 
properly.
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The preliminary results show that our first prototype is power 
and data transmission efficient can survive in a severe 
development environment. What’s more, the OGC 
SensorThings API significantly simplifies and accelerates the 
development of environmental sensor network, to collect 
large and accurate datasets while vastly decrease the time 
and cost of gathering such data.  In general, this prototype 
network deployment demonstrated the feasibility for further 
prototyping.
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