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BACKGROUND

The Asia-Pacific region, home to two-third of the world’s hunger, is affected by climate 
change, loss of biodiversity, spread of trans-boundary disease and other challenges. 
Agriculture is increasingly becoming more knowledge-intensive. Having access to timely, 
accurate information that is tailored to specific locations and conditions is critical in helping 
farmers make the most of their resources in often changing circumstances. 

Over the past 15 years the information and communication technology (ICT) revolution has 
driven global development in an unprecedented way. Today ICTs are a transformative force for 
good in socio-economic development. With their enormous growth and reach, ICTs can empower 
people through improving their access to the latest and most useful agricultural techniques. 

Satellites and most recently, drones are part of these transformational ICTs. They are used in 
acquiring geospatial data and information, required for numerous earth science disciplines. 
Over the past several years, technological advances and increased consumer demand in the 
use of satellite and drone imagery have greatly expanded their scientific applications, reduced 
their price, improved their safety, and made flying them much easier. At present, the civil and 
industrial drone applications are proliferating in areas such as science, business, and 
cinematography. Drones are also being used in acquiring high-accuracy topographic data, which 
is becoming an alternative to high cost traditional photogrammetry and ground surveying. In 
combination with satellite imagery, drones can be easily deployed for mapping, surveying, and 
surveillance of hazardous and/ or inaccessible regions at a low flying cost. Having access to 
such airborne mapping systems enables fast, easy and affordable data acquisition. 

While drones equipped with consumer grade as well as survey grade cameras are now widely 
available in today’s market, they have generated fascinations among the users due to their 
capabilities for acquiring near real-time data at a low cost. The availability of unmanned 
technology has allowed users to rapidly deploy these types of systems. There is therefore the 
need to build capacities among professionals for them to use this technology in their 
respective domains. 
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OBJECTIVE 

The use of unmanned aerial vehicles (UAVs), also known as drones, 
satellite imagery, GIS and connected analytics has great potential to 
support and address some of the most pressing problems faced by 
agriculture in terms of access to actionable real-time quality data. This 
training is to build capacity among FAO-ITU member countries in the use 
of these emerging technologies and to equip them with the needed 
technical knowledge to fully utilize these technologies for agriculture 
(including forestry and livestock), early warning systems and disaster risk 
management.

PUBLICATION 

The FAO-ITU publication titled E-agriculture in Action: Drones for Agriculture 
is available at http://www.fao.org/documents/card/en/c/I8494EN and 
features case studies on the use of drones for agriculture.

PARTICIPANTS

25-30 participants from FAO and ITU Member countries in the 
Asia-Pacific region. 

ORGANIZERS

Food and Agriculture Organization of the United Nations and the 
International Telecommunication Union in close collaboration with 
Geoinformatics Centre - Asian Institute of Technology.

PARTNERS

• Tata Consultancy Services 

• Digital Globe 

• Asia-Pacific Association of Agricultural Research Institutions
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1) Introduction to drones, remote sensing and GIS
 a) Drones case studies
 b) Introduction to remote sensing and GIS
 c) Use of GIS as decision making tool

2) Introduction to Satellite Remote Sensing
 a) Earth Observation Satellites 
 b) Introduction to Optical & Radar Satellites
 c) Data Acquisition Methods & Collection Strategies
 d) Concepts of Resolution & Accuracy
 e) Satellite Data Processing 
 f) Multispectral Data analysis
 g) Satellite derived Products

3) Photogrammetry and computer vision – Part 1
 a) 2D to 3D
 b) Digital images and digital cameras
 c) Digital photogrammetry
 d) Modern photogrammetric processing
 e) Flight planning 
 f) Practical information - How to plan your UAV trip

4) Photogrammetry and computer vision – Part 2
 a) Coordinate systems
 b) Photogrammetric ground control for UAV

5) GNSS for ground control establishment
 a) Introduction to GNSS
 b) GNSS data processing methods
 c) GNSS processing with RTKLIB

6) Photogrammetric Processing
 a) Drone image processing software - hands-on
 b) Processing drone images into map products 

(orthomap, DSM)
 c) Geolocation accuracy assessment  

7) Interpretation of remote sensing data 
(Drone/Satellite)

 a)  GIS software: ArcGIS Dekstop, ArcGIS Online
 b)  Multispectral sensors for drones (parrot 

sequoia)
 c)  Satellite images for large area crop analysis
 d)  Extracting crop phenology using seasonal 

data

8) Processing of UAV multispectral imagery for 
crop analysis

 a) Introduction to Pix4D software
 b) Calculation of reflectance and index maps 

(NDVI, NDRI)

9) Mini project 
 a) Rice crop health and biomass analysis
 b) Plant counting (coconut/palm)

10) Case studies from FAO Philippines, FAO 
Myanmar and FAO Laos 

Field Practical Sessions

1. Field Practical 1 
 Introduction to flight planning for DJI Drones

2. Field Practical 2
 Flight planning and flight data collection of AIT

3. Field practical 3
 GNSS survey for ground control establishment

4. Field practical 4
 Data collection of rice field

5. Field practical 5
 Data collection of coconut/palm plantation

COURSE CONTENT 
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