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Topic 4:

Augmenting Data Acquisition 

using sUAV



Topic Outline

• Introduction to Unmanned Aerial Vehicles (UAVs)

• UAV Components

• Which UAV is Right for me?

• UAV Applications

• Mapping Workflow

• Regulatory Aspects

• Using sUAV: Caribbean Examples

• Demo: UWI Campus Imagery



Unmanned Aerial Vehicle (UAV)

• They are known to most as Drones but in Geomatics they are 

referred to as UAVs.

• Other names: Remotely operated Aircraft; Micro Aerial 

Vehicles; Unmanned Combat Air Vehicle (UCAV); Small UAV; 

Low Altitude deep penetration UAV; Low Altitude Long 

Endurance UAV; and Medium Altitude Long Endurance UAV.

• A UAV, however, is a generic aircraft designed to operate with 

no human pilot onboard  -(http://www.uvs-international.org/).

• There are also more complex systems known as UAS which 

are Unmanned Aerial  Systems . They are composed of the 

aerial vehicle or platform UAV and the Ground Control 

Station.

http://www.uvs-international.org/


Global UAV Market



UAV Classification



Where does it fit?
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Where does it fit?

• New emerging Technology well suited  for 

Surveyors 

• Complementary to Traditional Surveying 

technologies and to Traditional  Photogrammetry 

• Lower cost of entry into the Photogrammetry 

solution 

• Rapid deployment  

• Instead of years between data sets it can be 

Days!



Benefits

• UAVs offer the unique ability for users to capture 

their own data, in their own time frame

• Battery and optical technologies have evolved, 

allowing for larger areas to be captured at higher 

resolutions.

• Turnaround time is a few hours, instead of days, 

weeks, or months when compared to traditional 

delivery times.

• The user also controls the process rather than 

working with an outside vendor.



UAS Components



UAV Platforms

Fixed Wing Multi-Rotor



Controllers



Common Controllers



Take Off



Landing



Sensors (payload)

• Still Photography

• HD Video

• LiDAR

• Etc……



Software

Planning & Execution Data Processing Cloud Services



Which one is right for me?



Which one is right for me?



Which one is right for me?

• Budget

• Payload/sensors

• Flying time/Endurance

• Height above ground

• Size of project area

• Application

• Features/options

• Training/Support

• Etc...



Applications



Mapping



Digital Elevation Modelling



Disaster Response

• UAVs are capable of 
surveying large areas very 
quickly to provide imagery 
to other types of remotely-
sensed data. Satellite data 
is always valuable and 
desirable, but satellites 
cannot always be overhead 
at the right times on 
demand.

• UAVs can be deployed very 
quickly and can be easily 
directed toward different 
areas as the situational 
picture develops

Dominica



UAV Mapping Workflow

• Requirements Analysis

• Mission Planning

• Image Acquisition

• GCP Measurement

• Image Processing

• Aerial Triangulation

• DSM Generation

• Orthophoto/Mosaicking

• Feature Extraction



Regulatory Aspects

• The Regulatory Landscape: Recreation, Commercial Use, 
Educational Use, Authorizations and Exemptions

• The US Congress has seen the benefits of UAVs for 
professional use and has ordered the FAA to produce the 
"rules of the skies" for incorporation into the National 
Airspace

• Most of the UAVs that would be used for mapping are 
small, lightweight airframes that fly far below the normal air 
traffic.

• Collision avoidance is a concern, as is impact with objects 
on the ground

• Everyone wants safe skies. But the uses and demand for 
UAV-collected data for GIS is becoming overwhelming.

• Taking an exam, obtaining a license, or registration of 
airframes, are all possibilities for consideration.



Regulatory - Jamaica



Regulatory - Jamaica



Using sUAV: Caribbean Examples



Resources

DJI Phantom 4

Apple iPad mini 4 running: 
• DJI Go
• Map Pilot

Trimble R2 GNSS
iPad mini 4
VRS connectivity



GCP Targeting & Measurement

Traditional GCP Targets GCP Targets More Suitable for use with UAVs



Flight Planning and Execution

Software:  Map Pilot

Trincity
Trinidad & Tobago

Map Pilot by Maps Made Easy



Image Acquisition

• Fly lower to get more detail. Fly higher to cover more 

area



Data Processing - Orthophoto
Orthophoto 3.5 cm Resolution





Data Processing – Digital Surface Model 



University of Technology, Jamaica



Updating UWI GIS Database(1)



Updating GIS Database(2)



Updating GIS Database(3)



Futuristic Role of UAVs ??

https://youtu.be/CgLkWT246qU

https://youtu.be/CgLkWT246qU


DEMO

UAV Imagery of UWI

Show Orthophoto and

DSM

http://uwi.maps.arcgis.com/apps/webappviewer/index.html?id=ee3e5de736d2450e97eb0efba00fade5


Concluding Remarks

• Places like Canada, Australia, New Zealand, Mexico, 

South Africa, China, and other locations, have already 

adopted the tool, and it is following the adoption curve of 

GPS in the 1990s. In other words, explosive growth.

• “Within the next five years, every survey company and 

many GIS organizations will own and operate small 

UAVs for mapping. It is a no-brainer. And it's fun, if done 

safely” --- Devon Humphrey, Waypoint Mapping (2014)



Concluding Remarks

• Follow the rules

• Fly Responsibly !!



UP NEXT …..

Activity: Creating geospatial data from 

low-cost UAV imagery


