
 

 
 

 

 

Choosing the Right Drone for the Job 
 
Bruce Barker, P.Ag. 
 
As a component of precision agriculture, geo-tagged aerial images, whether by satellite or pilot operated 
aircraft, are one of the tools to help observe, measure, and respond to in-field variability. Drones, also called 
unmanned aerial vehicles (UAVs), are quickly becoming another tool for capturing geo-tagged images. 
 
Practical applications in pulse crops are similar to imagery obtained through satellite or fixed wing aircraft. 
During the growing season, a drone can be quickly deployed to help assess crop production challenges such as: 
 

 Crop emergence 

 Nutrient sufficiency – poor crop growth and nitrogen deficiency caused by nodulation failure 

 Insect infestations such as grasshoppers and cutworm 

 Disease assessment to allow more timely spraying – mycosphaerella blight, root rots, Aphanomyces, 
and Aschochyta blight 

 Evaluate spray drift from other fields 

 Assess herbicide and fungicide performance 

 Yield assessment 

 Crop uniformity 
 

Advantages and Disadvantages of Drones 
 
Drones can offer advantages over other crop monitoring methods such as satellite imaging and manned 
aircraft, but there are limitations. 
 
Advantages 

 Cost savings: for fields less than 160 acres in size, drone imagery can be less expensive 
 Detailed imagery: cameras can take centimetre-level images 
 Enhanced timeliness: drones can be flown under cloud cover that can obscure satellite imagery 
 Fast field scouting: a quick aerial view to direct on-ground scouting to problem areas 
 Greater frequency: obtain more frequent images to help track crop development indexes like canopy 

chlorophyll content index, crop water stress index, and normalized difference vegetation index  
 

Disadvantages 

 Weather dependent: can be more affected by wind than satellite or fixed wing aircraft 

 Time constraints on large farms: obtaining multiple images over many fields is more time consuming 
than utilizing satellite imagery 

 Lack of historical photography: historical imagery is available with some satellite imagery 

 Regulations: must observe Transport Canada regulations 

 Privacy: may be an issue when flying near houses and urban centres 

 Cost/benefit: drones can be costly and require high usage to pay off the investment 



 

 
 

 

 

 Reliability: many drones are relatively new without a proven track record 
 

Transport Canada Regulations 
 
Transport Canada regulates unmanned drones or UAVs. The regulations provide two exemptions for work or 
research purposes. The first is for UAVs less than two kilograms (kg), which removes the requirement for a 
Special Flight Operations Certificate with certain conditions. The second exemption is for UAVs between 2-25 
kg, and includes certain conditions and mandatory Transport Canada notification. 
 
Farmers and agrologists operating drones for work should consult Transport Canada exemptions. The 
regulations stipulate the following, among many other requirements: 
 

 Fly only during daylight hours 

 Maintain continuous unaided visual contact 

 Operate at or below 300 feet 

 At least eight kilometres (five miles) from an airport or built up residential areas 

 At least 100 feet (30 metres) from any building, structure, vehicle, vessel, or animal not associated with 
the operation 

 At least 100 feet (30 meters) from any person 
 

Drone Terminology  
 
Drones or UAVs are quickly capturing the interest of farmers and agronomists. Understanding the types of 
drones, imagery that can be captured, and resolution necessary for different applications are important when 
considering the type of drone for your operation. 
 

1. Types of Drones 
Used as remote sensing and scouting tools, agricultural drones come as fixed wing and multi-rotor models with 
many options.   
 
Fixed wing drones 

 Cover more area and spend more time in the air. For example, the eBee Ag can spend up to 45 minutes 
in the air and cruise at 40 to 90 kilometres per hour 

 Best suited for larger fields of 160 acres. Scanning area is limited by Transport Canada flight height of 
300 feet 

 Carry bigger payload, more sensors, and capture more imagery per flight 

 Cost $5,000 to $25,000 or more 
 
Multi-rotor drones (helicopter-like) 

 More maneuverable and better for 3-D imaging 

 Suited for constrained areas for precision imagery or fields less than 160 acres 

 Flight times about one-half of fixed wing drone at around 20 minutes 

http://www.tc.gc.ca/eng/civilaviation/standards/general-recavi-uav-2265.htm?campaign=2014-uav-socialmedia-facebook&WT.mc_id=hruzf#safety


 

 
 

 

 

 Less payload capacity so can carry only one or two sensors 

 Slower flight speed takes twice as long to fly a field for images as a fixed wing drone 

 Best used for quickly deployment to check fields and trouble areas 

 Costs start around $1,500 
 

2. Types of Imagery or Sensors 
Drones can be used to gather a variety of image-based data, often more quickly and more cost-effectively than 
manned aircraft surveillance or satellite imaging. Images gathered by drones may be the same as those 
gathered by other remote sensing approaches and it is a good idea to be familiar with the terminology.   
 
The most common and cheapest type of sensor is a camera that takes visible wavelength images (VIS). In other 
words the image is the same as what the human eye sees. Images will look the same as if you were actually 
viewing the field from the seat of an airplane. Variability in plant and soil colour can be easily identified. The 
images can be processed in 2-D or 3-D to help observe chlorophyll levels, drainage problems, crop variability, 
and weed patterns.   
 
Near-infrared (NIR) utilizes an image sensor that is sensitive to the infrared light spectrum. Most or all of the 
visible light spectrum is blocked. The image displays colors in different shades of red and green to represent 
the degree of plant health. Some high resolution cameras can take NIR when equipped with the right filters. 
 
NIR images are used to develop Normalized Difference Vegetation Index (NDVI). NDVI is used extensively to 
indicate plant vigour. With NDVI images, vigourously growing plants strongly absorb visible wavelengths and 
strongly reflect the near infrared wavelengths. The more vigorously a plant is growing, the higher the index will 
be. The NDVI image is colored to show relative index values, with green usually representing healthy plants and 
gold to represent lower growth. 
 
Multispectral imagery collects more than one wavelength of light at the same time, and is generally up to 10 
specific wavelengths. NDVI is a multispectral image since it uses red, green, blue, and near-infrared 
wavelengths. Landsat is an example of multispectral satellite imagery. It allows you to see things that you 
cannot see in the visual spectrum, such as differences in soil moisture content.  
 
Hyperspectral imagery collects and processes multiple wavelengths, often in the hundreds or thousands of 
wavelength bands. It can provide greater detail than what can be seen with visible or infrared imagery. It can 
be used to look at crop health, leaf area index, plant canopy moisture, and chlorophyll. Hyper-spectral cameras 
are the most expensive. 
 

3. Image resolution 
 

The resolution of the image affects the decisions that can be derived from the data. A satellite image with a 30 
metre (m) resolution would represent a 30 m x 30 m square (called a pixel) on the ground –not precise enough 
for variable rate prescriptions. Resolution in the one to three metre range typically is sufficient for use in 
agriculture, and can pick up variability in the field.  



 

 
 

 

 

 
Sensor capabilities vary with drone models. For example, the eBee Ag fixed wing drone has five different 
camera/sensor options. Standard is a NIR sensor, and options include Red Edge, Red/Green/Blue, multispectral, 
and thermo imaging. Each has a different application. On the other end of the drone spectrum is the Phantom 
3 Pro quad-rotor that has a Sony 12.4 M visible light camera.  
 
Imagery from drones can be used as an early alert for pulse crop production problems. When integrated into a 
precision farming program and boots-on-the-ground for in-field scouting, drones provide another tool for 
farmers and agronomists to collect data to help develop precision farming prescriptions.  
 

Choosing the Right Drone 
 
Choosing a drone depends on what it will be used for. Multi-rotor drones are more limited in their capabilities 
and the number of sensors they can carry, and are best suited for spot-checking trouble areas, quick scouting 
missions, and maneuvering in close quarters. Fixed wing drones are more suited to larger fields where they can 
be launched in open spaces and imagery can be taken in unobstructed, straight line passes.   
 
Assess each drone’s capability for sensors. If you just need visual light images to take aerial images of fields for 
crop scouting, a multi-rotor drone with a high definition camera might be all you need. If you require images to 
produce NDVI or multispectral images, you will need to investigate the camera and sensor capabilities of each 
drone to ensure compatibility with your remote imaging needs. 
 
A final consideration is the type of data management capabilities that you require. The data collected by 
drones can be utilized within an agronomy management system to manage data and provide prescriptions for 
variable rate farming. Some drone manufactures offer this type of total management system. Growers should 
also ensure that their drone, sensor capabilities, and data management software matches their agronomist’s 
data management and prescription software.  
 
Like a yield map, drones can produce many pretty pictures, but being able to manage those pictures and 
profitably utilize them is the key in getting a payback on drone technology. 
 
 
 
 
 
 
 


