
Trimble UX5 Aerial Imaging Solution

Overview



ÁAn unmanned aerial vehicle (UAV), commonly known 

as a drone, is an aircraft without a human pilot on 

board. Its flight is controlled either autonomously by 

computers in the vehicle, or under the remote control 

of a pilot on the ground or in another vehicle.

ÁThe term unmanned aircraft system (UAS) 

emphasizes the importance of other elements beyond 

an aircraft itself. A typical UAS consists of the:

ïunmanned aircraft (UA)

ïcontrol system, such as Ground Control Station (GCS)

ïcontrol link, a specialized datalink

ïother related support equipment.

What is UAS?

Credit: Wikipedia.org

http://en.wikipedia.org/wiki/Ground_Control_Station
http://en.wikipedia.org/wiki/Datalink


ÁNew emerging technology well 

suited for geospatial professionals

ÁComplementary to traditional 

surveying technologies and to 

traditional photogrammetry

ÁMany UASs, but not many 

targeting the geospatial industries

Why UAS Aerial Imaging?



History of Geospatial UAS Aerial

Imaging Solutions in Trimble

2013 Å Trimble Business Center Photogrammetry Module released

Å Trimble UX5 Aerial Imaging Solution released

2012 Å Gatewing acquired by Trimble

2010 Å Gatewing X100 released

2008 Å Gatewing founded

Å First idea for a surveying UAS within Gatewing

2009 Å First Gatewing prototype for surveying

2011 Å First desktop image processing software for UAS surveying from Gatewing

2007 Å Inpho GmbH acquired by Trimble



ÁAGL - above ground level

ÁCAA - Civil Aviation Authority

ÁCOA - Certificate of Authorization

ÁFAA - Federal Aviation Authority

ÁGCP - ground control point

ÁGCS - ground control station

ÁGSD - ground sample distance

ÁUA - unmanned aircraft

ÁUAS - unmanned aircraft system

ÁUAV - unmanned aerial vehicle

Definitions



Applications & Benefits

UAS Aerial Imaging Solutions



Á Economic solution ïenables aerial mapping technology, once 
reserved for the largest surveying & engineering firms, to be 
used by the masses

Á Safety ïenables surveying of rugged, hazardous, hard-to-reach 
or unhealthy areas without risking injury (or worse) to them or 
individuals in the area

Á Efficient process ïability to collect and process data faster than 
often achievable with terrestrial-based survey technology

Á Rapid workflow ïsystem is designed to quickly plan a flight and 
collect data, allowing rapid response to your customerôs needs 
(traditional photogrammetry processes 

Á Versatile ïa technology that can be used to serve numerous 
professional markets and applications

Benefits of Aerial Imaging Solutions



ÁEngineering & Surveying

ÁMining

ÁCivil & Heavy Earthworks 

Construction

ÁOil & Gas

ÁEnvironmental & Landfill 

ÁPublic Agencies

ÁAgriculture & Forestry

Target Markets
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Surveying V V V V

Mining
V V V V V V V

Civil & Heavy 

Earthworks 

Construction
V V V V

Oil & Gas
V V V V V V V V

Environmental & 

Landfill V V V V V V V V V V

Public Agencies
V V V V V V V V

Agriculture & 

Forestry V V V V V V

Target Applications



Problem UAS Feature Benefit

Boundary 

Surveys

Å Large area to be 

surveyed

Å Up to 7.5 km2 coverage 

per flight

Å Reduced time & cost to 

collect data

Å Numerous interests to 

be mapped (roads, 

structures, fences, etc.)

Å Scaled, geo-referenced 

orthophotos created

Å Accurate and current 

representation of the 

land use and features

Topographic

Surveys

Å Slow data collection Å Up to 7.5 km2 coverage 

per flight

Å Reduced time & cost to 

collect data

Å Typically low or 

inconsistent density of 

measurements

Å Fixed ground sampling 

of measurements down 

to 2.4 cm

Å More accurate 

representation of 

topography

Å Numerous interests to 

be mapped (roads, 

structures, fences, etc.)

Å Scaled, geo-referenced 

orthophotos and 

surface models created

Å Accurate and current 

representation of the 

terrain, land use and 

features

UAS Aerial Imaging Benefits



Topographic Survey Example

Switzerland

510 Images

400 m Flight Height

11 cm GSD

3.12 km2



Problem UAS Feature Benefit

Site Planning

Å Numerous interests to 

be mapped (access 

roads, drill rig pads, 

structures, drainage 

areas, etc.)

Å Scaled, geo-referenced 

orthophotos and 

surface models created

Å Reduced time & cost to 

collect data and 

generate feature maps

Å Availability of 

accurately geo-

referenced imagery

Å Scaled, geo-referenced 

orthophotos created

Å Accurate and current 

representation of the 

land use and features

Route 

Planning

Å Large area to be 

surveyed

Å Up to 7.5 km2 coverage 

per flight

Å Reduced time & cost to 

collect data

Å Numerous interests to 

be mapped (roads, 

structures, fences, etc.)

Å Scaled, geo-referenced 

orthophotos created

Å Accurate and current 

representation of the 

land use and features

Å Availability of 

accurately geo-

referenced imagery

Å Scaled, geo-referenced 

orthophotos created

Å Accurate and current 

representation of the 

land use and features

UAS Aerial Imaging Benefits



Route Planning Example

Belgium

462 Images

150 m Flight Height

5 cm GSD

0.8 km2



Problem UAS Feature Benefit

Progress 

Monitoring

Å Lack of current 

overview view of site

Å Scaled, geo-referenced 

orthophotos created

Å Easy to visualized and 

understand progress by 

all stakeholders

Å Possibility of leaving 

the site with incomplete 

measurements

Å ñOver-flightò ensures 

the entire site is 

measured

Å Eliminate the time & 

costs associated wit 

having to send a crew 

out to fill-in missing 

measurement

Å Traditional methods 

often interrupt site 

operations

Å Remote sensing 

measurements keep 

operators away from 

job activity

Å Delays in site 

productivity can lead to 

unplanned costs and 

schedule delays

UAS Aerial Imaging Benefits



Progress Monitoring Example

United Kingdom

150 m Flight Height

5.7 cm GSD

2.4 km2



Problem UAS Feature Benefit

Volume 

Calculation

Å Large area to be 

surveyed

Å Up to 7.5 km2 coverage 

per flight

Å Reduced time & cost to 

collect data

Å Typically low or 

inconsistent density of 

measurements

Å Fixed ground sampling 

of measurements down 

to 2.4 cm

Å More accurate 

representation of 

topography

Å Slow data collection Å Up to 7.5 km2 coverage 

per flight

Å Reduced time & cost to 

collect data

Å Individuals often work 

in hazardous conditions 

(terrain, vehicles, 

equipment, etc.)

Å Remote sensing 

measurements keep 

operators in safe 

locations

Å Reduce the potential 

for unforeseen costs 

and delays

Å Traditional methods 

often interrupt site 

operations

Å Remote sensing 

measurements keep 

operators away from 

job activity

Å Delays in site 

productivity can lead to 

unplanned costs and 

schedule delays

UAS Aerial Imaging Benefits



Volume Calculation Example

Open Pit Mine

641 Images

150 m Flight Height

5.6 cm GSD

0.12 km2



Problem UAS Feature Benefit

Resource 

Mapping

Å Large area to be 

surveyed

Å Up to 7.5 km2 coverage 

per flight

Å Reduced time & cost to 

collect data

Å Numerous interests to 

be mapped (roads, 

structures, fences, etc.)

Å Scaled, geo-referenced 

orthophotos created

Å Accurate and current 

representation of the 

land use and features

Å Lack of overview view 

of area of interest

Å Scaled, geo-referenced 

orthophotos created

Å Easy to visualized and 

understand land 

utilization

As-Builts

Å Numerous interests to 

be mapped (roads, 

structures, fences, etc.)

Å Scaled, geo-referenced 

orthophotos created

Å Accurate and current 

representation of the 

land use and features

Å Typically low or 

inconsistent density of 

measurements

Å Fixed ground sampling 

of measurements down 

to 2.4 cm

Å More accurate 

representation of 

topography

Å Slow data collection Å Up to 7.5 km2 coverage 

per flight

Å Reduced time & cost to 

collect data

UAS Aerial Imaging Benefits



Resource Mapping Example

Namibia

288 Images

100 m Flight Height

5 cm GSD

1.5 km2



Problem UAS Feature Benefit

Disaster 

Analysis

Å Large area to be 

surveyed

Å Up to 7.5 km2 coverage 

per flight

Å Reduced time & cost to 

collect data

Å Numerous interests to 

be mapped (roads, 

structures, fences, etc.)

Å Scaled, geo-referenced 

orthophotos created

Å Accurate and current 

representation of the 

land use and features

Å Lack of current 

overview view of site

Å Scaled, geo-referenced 

orthophotos created

Å Easy to visualized and 

understand progress by 

all stakeholders

Å Individuals often work 

in hazardous conditions 

(terrain, downed 

powerlines, standing 

water, etc.)

Å Remote sensing 

measurements keep 

operators in safe 

locations

Å Reduce the potential 

for unforeseen costs 

and delays

UAS Aerial Imaging Benefits


