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Communicating the Use of Large-scale Unmanned Aircraft 
Systems for Precision Agriculture in Steele County
The Situation 
Farmers and crop consultants are using small 
Unmanned Aircraft Systems (UAS) to scout fields. The 
imagery collected from small UAS can help producers 
and consultants make precise, in-season pesticide 
and fertilizer applications to reduce input use and 
costs. However, small UAS are limited by flight time 
and cannot easily capture imagery of thousands of 
acres in one day. The use of Large-scale UAS may 
improve farming practices by capturing high-resolution 
imagery over hundreds of thousands of acres in a 
single day. The struggle to adopt the use of Large-
scale UAS technology is due to the lack of proof of 
concept and methodologies for implementing Large-
scale UAS data in crop management. 
 
Extension Response 
A Large-scale Hermes 450 Unmanned Aircraft Vehicle 
(UAV) flew and collected field imagery over 102,400 
acres of Steele and Traill County farmland. The 
imagery was shared with NDSU Extension 
researchers. Researchers applied program algorithms 
to the imagery, allowing producers to potentially view: 

• seedling stand counts 
• herbicide resistant weeds 
• Normalized Difference Vegetative Index 

(NDVI) values; and 
• nutrient deficiencies in crops within a goal of 

48 hours. 
 
Extension Agent, Angie Johnson, communicated with 
Steele County landowners about the project by 
mailing letters, facilitating meetings, making phone 
calls, and face-to-face visits. Landowners learned 
about the Large-scale UAS project, its purpose, and 
their role within the project, as well as the opportunity 
to voice concerns and help guide the project.  
 
Impacts 
The Hermes 450 was the first Large-scale UAV to be 
flown in the United States. This project included: 

• 195 Steele County landowners 
• 5 Steele County Commissioners 
• 3 private pilots  

Imagery was collected fifteen times during the growing 
season, with nine landowners requesting and 
receiving their imagery to make cropping decisions.  

Feedback 
Landowner Comments:  
“Thank you for explaining it to me better. I couldn’t 
make it to the first meeting, so I’m glad this worked 
out (Steele County meeting). This is the future of ag.” 
 
“Thank you for making sure we could ‘opt out’ of 
imagery collection if we wish. I have no problem with 
my farmland, as that imagery is helpful for our crops 
and business, but I don’t feel comfortable with my 
farmyard being flown over.” 
 
Public Value Statement 
Agriculture leads the way in the use of technology. 
Educating producers on the best use and applicability 
of Unmanned Aircraft Systems will enhance the 
precision and minimum use of pesticides and fertilizer 
while maintaining an abundant and safe food supply. 
 
Primary Contact 
Angie Johnson 
Agriculture & Natural Resources Agent/Steele County 
P.O. Box 316; Finley, ND 58230 
701-524-2253 
angela.b.johnson@ndsu.edu 

Collaborators 
John Nowatzki, Ext. Ag. Machines Systems Specialist 
Alyssa Scheve, Extension Agent/Traill County 
 
Non-Extension Collaborators 
Elbit Systems of America 
Grand Forks County Economic Development 
North Dakota Civil Air Patrol 
North Dakota Department of Commerce 
Northern Plains UAS Test Center 
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