
 

   
  For more information about this research, contact: 
  leonard@hambrecht.phd 

Eyes in the Sky: Tracking Moose with Drones 
Leonard Hambrecht, Hiroto Goto & Nicholas Coops 

Background 
Monitoring moose populations is essen-
tial to understand the impacts of human 
activity and climate change on the land-
scape.1 Traditionally, surveys are con-
ducted in winter using helicopters, but 
drones are emerging as a promising alter-
native. Unlike helicopters, drones are bat-
tery-powered, making them quieter and 
less disruptive to wildlife.2–4 They may re-
duce carbon emissions, though their 
flight time is limited, and they cover less 
area per flight. Drones can be equipped 
with cameras and follow pre-pro-
grammed flight paths, which reduces the 
need for people on the ground and im-
proves safety.5 

Thermal cameras improve the ability to detect animals in dense forests or low-light conditions, while visible 
light (RGB) cameras provide more detail in daylight conditions.6 In addition, deep learning models can auto-
matically detect animals in drone images, which may improve accuracy, reduce human error, and minimize 
the need for manual work.7,8 

Objectives 
We use both simulations and thermal imagery to assess the feasibility and potential of drones for wildlife surveys, and 
to compare them with current survey methods. Our objectives are to: 

• Evaluate the statistical validity of different drone flight plans 
• Validate the detection of moose on snow using thermal/RGB cameras using automated deep learning methods 
• Conduct a full-scale proof-of-concept survey 

Our findings will be summarized in a best-practice guide. 

Fixed-wing drone. Image courtesy of Superwake. 
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Progress to date 
As of April 2025, we have simulated various drone flight patterns and compared them with helicopter surveys. Fixed-
wing drones were found to be suitable for surveying moose, and these results are currently under review for publica-
tion. A literature review on the use of deep learning to automate the detection of wildlife in drone images has also 
been completed.  Additionally, planning is underway for a full-scale proof-of-concept survey comparing fixed-wing 
drones and helicopters, scheduled for winter 2025–2026. 
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Left: visible light (RGB) image of a conifer forest. Centre: thermal image showing two animals. Right: 
IR image zoomed in on the thermal signatures. 
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