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Internet of Things (IoT)

¸ Network of physical objects (ôthingsõ) embedded with sensors and 

software allowing them to connect and exchange data with other 

devices over the internet = Internet of Things

ÁLow-cost and low-power sensors

ÁCellular connectivity

ÁCloud computing

ÁMachine learning and AI

¸ Fitbits and wearable health sensors, cars (Tesla), your toaster and 

fridgeê
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FUEL
Develop, deploy and test a low-cost IoT system using the Rogers 

network for monitoring weather and fuel conditions for assessing 

wildfire danger and risk and to support fire behaviour modelling
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Hardware
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Hardware

ÅChester gateway:

ÅSensor data

ÅPosition data from GNSS module

ÅLTE network data (or NB-IoT or LoRa)

ÅBattery & system data

ÅCommunicates on LTE-M with internal 
or external antenna

ÅRuns custom firmware application on 
processor chip
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Hardware

Attached to Chester:
Å Temperature
Å Humidity

Weather station:
ÅWind speed 
ÅWind direction
Å Precipitation

Soil sensor:
Å Soil moisture
Å Soil temperature
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In-field assembly

Chester LTE Gateway

Weather Station

Soil Moisture Sensor
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Web-based dashboard app

Weather Data

Å Temperature
Å Relative humidity
Å Precipitation
ÅWind speed
ÅWind direction
Å Soil temperature
Å Soil moisture

System Data

Å Time since last 
message

Å GNSS position
Å Battery level
Å Cell tower 

receiving
Å Signal strength
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Weather Stations

Rogers Cell 
Towers

LTE-M Connection



21

Chester LTE 
Gateway

Rogers Cell Network

Hardwario Cloud Website API Database

Weather Station:
Wind, Precipitation

Soil Moisture 
Sensor

LTE

Virtual Machine

Apache server

messages.···.ca

HTTPS 
Callback

Temperature & 
Humidity Sensor

In-Field Assembly

Database 
Loader Script

Message Archive

Dashboard AppLive System Dashboard

Machine 
Learning Model

dashboard.···.ca

TBD.···.caFire Risk Application

Fuel Moisture 
Data

Moisture Data 
App

System architecture



22

Database

Virtual Machine

Fuel Moisture 
Content Data

Moisture Data 
App

Manual Collection of Fuel 
Samples from Forest

Bake in Oven

ÅFuel moisture data:
ÅDead and live (by species/type) fuel moisture

ÅCustom app loads data into same database as 
weather data

ÅAdditional stand-level data:

ÅCrown closure

ÅStem density

ÅForest height

ÅStanding biomass

ÅGround fuel load and biomass

Web-based dashboard app
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Temperature is running a bit hot
at mid-day (solar radiation shield)

Results
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Whatõs next?


