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• Unmanned aerial vehicles (UAVs)—better known as drones — have been

used commercially since the early 1980s

• Practical applications of drones are expanding faster than ever in a variety of
industries

• Robust investments and the relaxing of some regulations governing their use

• Responding to the rapidly evolving technology, companies are creating new

business and operating models for UAVs

• Drones offer the potential for addressing several major challenges

Introduction



• Agriculture is facing some important challenges
• Human population projected to reach 9 billion people by 2050
• Agricultural consumption to increase by nearly 70%
• Extreme weather events are on the rise, creating additional obstacles to
productivity

• Agricultural producers must embrace revolutionary strategies for producing
food

• Drones are part of the solution, along with closer collaboration between
governments, technology leaders, universities and industry

Agricultural and environmental applications



• Drones in the agriculture industry is steadily growing - sustainable agricultural 
management

• Crop monitoring, using drone data to accurately plan and make ongoing 
improvements

• Products can be accurately traced from farm to fork using GPS locations 

• UAVs can monitor large areas of farmland, considering factors such as slope 
and elevation 

• The technology has also proven useful in gaining an extensive overview of 
plant emergence and population 

• The technology can also be particularly effective following natural disasters, 
such as a floods and earthquakes

The adoption of drones



• Remote sensing, UAV’s and application

• Planning a mission and acquiring the data

• From acquisition to visualisation

Drones in Agriculture: 
Prepare and design a drone mission



Module 1: Remote sensing, 
UAV’s and application

• RGB 
• Multi-spectral
• Thermal



• Ground control stations
• UAV product - orthomosaic
• Set of UAV images  stitched together
• Accurate 2D representation (detect weeds, crop emergence etc)

Module 2: Planning a mission and acquiring 
the data



• A product instead of just a photo gallery
• Data processing techniques
• WebODM Drones and QGIS
• The value of  vegetation indices from orthomosaic images

Module 3: From acquisition to visualisation



• A high-technology makeover (new and interesting projects for students)

• Real-time data gathering and processing

• Collaboration between Universities and Industries ( FABI, Satellite labs)

• Training programmes on drones in agriculture

• Drone adoption by industry partners

• 6 departmental plans for drone usage 

Institutional/Departmental plan for drone 
technology



• Start of the crop cycle

• Precise 3-D for early soil analysis

• Planning seed planting pattern

• Drone-driven soil analysis provides data-irrigation and nitrogen-level 
management

1. Soil and field analysis



• Start-ups have created drone-planting systems that achieve an uptake rate of 

75% and decrease planting costs by 85%

• Current project: Plant/stand counts for maize - precision agriculture 

• Plant density, fertilizer and irrigation management 

• Yield estimation of the crop

2. Planting



• Distance measuring equipment - ultrasonic echoing and lasers such as those 
used in the light-detection and ranging, or LiDAR

• Drones can scan the ground and spray the correct amount of liquid 

• Increased efficiency with a reduction of in the amount of chemicals 
penetrating groundwater

• Experts estimate that aerial spraying can be completed up to five times faster 
with drones than with traditional machinery

• Applicable to weed, pest and disease management projects

3. Crop spraying



• Fields and low efficiency in crop monitoring combined create large obstacles 
in farming. 

• Monitoring challenges - increasingly unpredictable weather conditions
• Satellite imagery offered the most advanced form of monitoring
• Services were extremely costly, and the images’ quality typically suffered on 

certain days
• Time-series animations can show the precise development of a crop and 

reveal production inefficiencies
• Current project: Canopy cover for Pecan orchards

4. Crop monitoring



• Drones with hyperspectral, multispectral, or thermal sensors can identify 
which parts of a field are dry or need improvements. 

• Once the crop is growing, drone images can be used to calculate vegetation 
index 

• Describes the relative density and health of the crop, and show the heat 
signature, the amount of energy or heat the crop emits.

• Current project: Water stress in Pecan orchards (phenological stages, tree 
physiology and yield)

5. Irrigation



• Crop health and detect bacterial or fungal infections on trees. 
• Produce multispectral images that track changes in plants and indicate their 

health. 
• A speedy response can save an entire orchard 
• As soon as a sickness is discovered, farmers can apply and monitor remedies 
• These two possibilities;  increase a plant’s ability to overcome disease 
• And in the case of crop failure, the farmer will be able to document losses 

more efficiently for insurance claims
• Current project: The detection and management of Rosellinia necatrix in 

avocado orchards

6. Health assessment
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