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UAS or Drones



Many advantages



Most UAS applications are specific



What are best practices for surveying 
wildlife with drones?



What variables affect animal identification 
and counts by human observers?



What variables affect animal identification 
and counts by human observers?



How should we fly UAS to best 
identify and count wildlife species?



How should we fly UAS to best 
identify and count wildlife species?

Variables controlled by the pilot:

• Altitude

• Camera angle

• Time of day



Altitude, Ground Sampling Distance
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Camera angle
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Methods: field site



Methods: UAS

DJI M200, XT2 RGB camera



Methods: Variables
Controllable UAS factors 

• 4 altitudes
• 50 feet (15m) 
• 100 feet (30 m)
• 150 feet (46 m)
• 200 feet (61 m) 

• 2 camera angles
• 45°, 90°

• 3 times of day (shadows)
• Morning
• Midday
• Afternoon



Methods: Human Observers
10 wildlife ID expert graders



Methods: Human Observers
• Statistics

• Inaccuracy for 
each photo

• Variables
• Altitude
• Camera angle
• Time of day

• GLMM
• Observer as a 

random effect
• Species patterns

• Confused
• Missed
• Added



Results: 3-way interaction
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Results: altitude
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Results: time of day
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Results: camera angle
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Results: camera angle
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Results: Species Patterns
Doves

Pigeons



Results: Species Patterns
Crow

Owl



Results: Species Patterns
Heron

Geese



Results: Species Patterns Deer

Coyote



Recommendations: Altitude



Recommendations: Time of day



Recommendations: Camera angle



Next Steps
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