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Overview 

In a recent study conducted by PricewaterhouseCoopers, the value of drone-powered 
solutions in agriculture industry is worth 32.4 billion dollars. With growing populations, climate 
changes, and less land available for cultivation, we will need to develop solutions to face a 
global food shortage. By 2050, the global population is estimated at 9 billion people, 
showcasing the need to create digital agricultural tools to operate more efficiently and 
effectively. Drone technology provides innovative solutions that can help farmers drive 
business decisions and optimize yields.  

Precision agriculture is a farming management concept based on observing, measuring, and 
responding to the variability of crops. With the total value of our nation’s crop estimated at 
140 billion dollars per year, the smallest improvement in yield would have a substantial 
economic impact. Farms are made up of large areas of land in which monitoring or measuring 
change manually is nearly impossible. For years, farmers based many of their decisions on 
previous experiences, instead of having decisive reasoning. Using remote sensing tools such 
as drones we can gather data from the farm that can help assist in making more informed 
decisions. There are many technologies that play a role in precision agriculture and drones 
are beginning to become a mainstream technology that is used to complement the farmer. 

Farmers or researchers need the ability to locate precise locations within a field to enhance 
their investigation. Drone technology allows for the creation of maps used to measure field 
variabilities such as nitrogen levels, moisture levels, organic matter content, terrain features, 
and crop yield. These variables are the heart of precision agriculture and drones are an 
essential tool that enables this analyses. For agricultural users who are looking to make 
better business decisions, drones can enhance farmers methods by saving time, reducing 
costs, increasing accuracy, and becoming more consistent.   

Although the drone industry is in the early stages of adoption, 88% of companies with an 
internal drone program have seen a positive ROI in one year or less. Over the next few years, 
look for drones to become a mainstream technology that will enable companies to improve 
their workflows.  

After reading this whitepaper, you will have a better understanding of how drones are being 
used in agriculture and allowing farmers to make smarter business decisions that drive 
efficiency and ultimately make the farmer more profitable. If you are seeking to learn more 
about drone technology, rules/regulations, or industry examples please make sure to check 
out www.dronework.biz for more information.  
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Remote Sensing 
Remote sensing is the science of obtaining information about objects or areas from a 
distance, typically from the sky using tools such as manned aircraft, satellites, or drones. 
Typically, individuals believe that there is one ultimate remote sensing tool that is better than 
others. Trying to draw direct comparison between these inherently different technologies is 
foolish. Which solution is most cost-effective and best for your operation depends on your 
requirements, operating sector, and business model. To learn more about remote sensing 
please view the Remote Sensing & GIS whitepaper. 

Drones 

The benefits of drones as a remote sensing tool is that they can fly much closer to the ground 
and offer the highest level of precision, being able to detect accuracy within 2 cm. One barrier 
for drone adoption is that one must past an airman certification exam (Part 107) mandated by 
the Federal Aviation Administration (FAA) in order to commercially fly drones legally in the 
United States. Additionally, the current FAA rules require a drone operator to obtain visual 
line of sight of the aircraft, meaning surveys cannot exceed a couple hundred acres. The 
drone industry is in the early stages of commercialization, and as the technology becomes 
more advanced look for these challenges to become improved.  

GIS 
A geographic information system (GIS) is the framework for processing remote sensing data 
from tools such as drones. A GIS analyzes spatial location in order to organize layers of 
information into visualizations such as maps or models which are used to understand the 
Earth’s characteristics. To learn more about GIS please view the whitepaper titled Remote 
Sensing & GIS.  
  

 

Orthomosaic Mapping 
 

An orthomosaic map is a GIS representation of an area created by a series of overlapping 
aerial images that are stitch together and geometrically corrected. An orthomosaic map can 
be used to measure true distances, because it is an accurate representation of the Earth’s 
surface. Within agriculture, orthomosaic mapping can allow users to create soil maps, count 
plants, monitor plant stress, and estimate yields. These maps can be produced through 
different spectrums of light including RGB, NIR, NDVI, and False-NDVI to draw conclusions. 
After an orthomosaic map is developed, users can apply other software technologies such as 
artificial intelligence to further investigate their map.  
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RGB  

Red, Green, Blue orthomosaic maps are the natural color of the farmland. This type of 

imagery has three visible bands of light that can be detected by the human eye. When you 

take a picture of a corn plant with an RGB camera it will appear green.  

 

NIR  

Near infrared imagery has two visible bands of light and one near infrared band of light that 

cannot be detected by human eye. This band of light is not seen because plants react to 

stress much earlier and much more drastic than visible bands of lights.  

 

NDVI  

NDVI is a measurement of live vegetation in an area and is commonly used for agricultural 

assessment. The NDVI is sensitive to plant chlorophyll content and therefore can measure 

plant biomass and health. This tool is commonly used for measuring plant emergence, 

monitoring plant growth overtime, and detecting disease of the plant.  

 

FALSE-NDVI 

False-NDVI is created through RGB imagery and results in an incorrect calculation of NDVI. 

In order to successfully create a NDVI map, you need near infrared imagery to convert into 

true NDVI. Other indices such as VARI are used for a much more accurate calculation of 

RGB imagery.  

 

VARI 

Visible Atmospherically Resistant Index was designed to work with RGB cameras. VARI is 

the measure of how green an image is and is not intended t be a substitute for NIR cameras 

or NDVI maps. RGB cameras cost much less than NIR or multi-spectral cameras, which 

allows for more users to draw conclusions using the VARI algorithm. 

 

Summary of Orthomosaic Mapping 

False-NDVI can sometimes appear inconsistent resulting in a backwards image. This 

happens because visible bands of RGB light are absorbed by the plant instead of being 

reflected, unhealthy vegetation has a higher reflective value than healthy vegetation which 

results in a false calculation. Using NIR cameras, the bands of light are reflected much more 

and can be translated into a NDVI map. In conclusion, make sure you use the appropriate 

index based upon your aerial data collection. VARI is a useful index for RGB sensors, and 

NDVI is a useful index for NIR sensors. Finally, remote sensing should not be your end all 

solution as it is important to ground truth images for correctness 
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From this representation, you can see a high quality NDVI map (bottom right) is created from 
transferring the data from NIR imagery (bottom left). As previously discussed, False-NDVI 
(top right) is commonly misrepresented as RGB (top left) imagery cannot translate into a full 
NDVI map.  
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How to Create an Orthomosaic Map? 
With innovative solutions, drone maps can simply be created using drone software. 
Companies such as DroneDeploy, Pix4d, and MapsMadeEasy have a user-friendly interface 
where you locate your field based upon the coordinates or through satellite maps. The user 
creates a flight plan by drawing points around the boundaries of the field and selecting the 
appropriate flight altitude, flight speed, and camera overlay. From there, the user goes to the 
field, sets up his/her drone, and the drone will autonomously fly and capture images of the 
programmed flight plan. After the drone has captured images, the user will upload the assets 
to the appropriate processing tool (DroneDeploy, Pix4D, MapsMadeEasy, etc.) where images 
will be stitched together and developed into an orthomosaic map. From there, users can use 
the existing software to draw analysis or they can export their data into other applications that 
draw analyses on industry specific examples. As the industry advances, look for drone 
software companies to integrate artificial intelligence to evaluate orthomosaic maps.  

 

Aerial Spot Spray 
 
As a farmer, why would you spray your entire 100-acre field when only 40 acres are being 
damaged? This challenge has been solved as drone technology offers the benefit of aerial 
spot spraying, meaning you only spray the targeted parts of your field that are impacted by 
disease and pests. This not only saves the farmer money but reduces the amount of 
chemicals that are released to the atmosphere which plays a role in sustaining our 
environment.   
 
The drone specifically sprays impacted areas, resulting in an application that is much more 
precise as chemicals are applied closer to the crops. This not only increase the effectiveness 
of the chemical, but it lowers the amount of drift that occurs from aerial application. 
Additionally, toxic chemicals are very risky to the farmer and using drones eliminate the need 
for human exposure. Finally, using drones eliminates the use for large spraying equipment 
resulting in no soil compaction or crop damage.  
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Crop Damage (Insurance) 
 

Drones can be used to help measure and document crop damage for insurance purposes. 

Currently, when a crop damage claim is filed, the adjuster will go out to the field and pick a 

few spots to investigate. Typically, he/she will walk about 15-20 feet into the field and 

evaluate the stress of the crops. Although this may have been the best method for many 

years, new technology has allowed users to improve this process. Drone technology can 

allow us to get imagery of the entire field in a matter of minutes. It allows users to see the 

whole picture and narrow the investigation based upon the results of an orthomosaic map. 

Additionally, having aerial imagery allows for more stakeholders to have better 

communication.  The benefits for using drones in crop insurance include improved accuracy, 

more comprehensive reporting, collection of more data, all resulting in a better customer 

experience.  

 

Livestock Management 
 

Farmers and ranchers must exert much energy into keeping count and monitoring all of their 

animals. There is not one right or wrong way, but typically this process is inconsistent as 

famers/ranchers manually walk or drive their pastures. Using an innovative tool such as a 

drone allows for the user to see visibility of his/her entire acreage in a matter of minutes. 

Creating a simple orthomosaic map can survey the land and locate animals across the farm, 

giving the farmer more time to focus on high priority tasks.  

 

Summary 
 

Drones can provide many benefits to agricultural users, they present aerial data that can be 

used to make smarter decisions towards improving yields and ultimately optimizing the 

farmer’s efficiency. Drones can make the daily labor on the farm more effective, allowing the 

farmer to focus on his/her top priority items. Hopefully from this whitepaper you have learn 

how drones can be used in making the farmer as profitable as possible. 
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