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UAS Hardware 



 Fixed Wing Solutions

– Larger open areas

– Horizontal mapping

– Efficient data capture

 VTOL (vertical take-off) 

Multirotor Solutions

– Smaller obstructed areas

– Horizontal or Vertical 

– Visual Inspections

Different Solutions for Different Applications



Trimble ZX5

Flexible Mapping and 

Inspection Solution

Trimble UAS Portfolio

Trimble UX5 HP

High Precision Surveying and 

Mapping Solution

Trimble UX5

Setting the Standard in 

Mapping



Fixed Wing  



Trimble UX5 System Overview

 Wing

 Camera system

 eBox - Autopilot

 gBox - GNSS Receiver

 Launcher

 Field software

Trimble Business

Center Office Software



Defining the Project Area



Defining the Flight



Flight Simulation



Flight Checklist



Flight Monitoring



Safety Maneuvers

 Land
– Instruct aircraft to follow land circuit before flight path is finished

 Fly To
– Fly to a user-specified location on map and circle

 Hold
– Circle at current position

 Here
– Fly to location of pilot/GCS and circle

 Right
– Fly 300 m to the right of current heading and circle

 FTS (Flight Termination System)or (F*#%& This S%^$!)
– Abort flight immediately and spiral downward

 Up (not shown)
– Instruct UA to increase altitude by 10 m

– Available once a flight maneuver is enacted

 Down (not shown)
– Instruct UA to decrease altitude by 10 m

– Available once a flight maneuver is enacted



How accurate is it?

UX5 (GCP’s) UX5 HP (GNSS)

Min GSD 2cm 1cm

RMSE (XY / Z) 1 GSD down to 2-5 cm

Max Points / m² ~ 200 ~ 1000

Images / Flight Up to 2000 @ 

24MP

Up to 2000 @ 

36MP

Points / Flight Up to 200M Up to 500M



Workflow Comparison

Task Time UX5 UX5 HP

Project Plan / 

Prep.

2 hours Yes Yes

Prepare GCPs 1 hour Yes

GCP Layout / 

Field Prep.

2 hours Yes

Execute Flight 1 hour Yes Yes

Target GCPs 2 hours Yes

Process Data 6 - 8 hours Yes (8) Yes (6)

Total 16 hours 16 hours 9 hours







Survey Applications of the 

Deliverable 



Deliverables



A local Example 



Land use Applications of the 

Deliverable 



Trimble eCognition

Can you identify the objects?



Principles of Object Based Image Analysis



Principles of Object Based Image Analysis



Information Extraction

 Context counts

Which kind of structure 

can be seen here?



Information Extraction

 Context counts

Even after adding 

some context you 

might not recognize 

the structure…



Information Extraction

 Context counts



Context classification

Input image



Context classification

Initial classification

based on gray values



Context classification

Shadow

Rectangular gray area



Context classification

Bright concrete between

building and road

Bright concrete

behind building

Bright concrete 

linear shape



Used in a mining environment.



Aerial true-colour spectral



Aerial Digital Elevation Model



Segmentation



Rough Structures Classification



Removing small structures



Building outlines



Building positions



Structure Positions in you GIS



Structures allocated to data 

collectors.



Hand Held Operation
Message with Job



Hand Held Operation
Background map with navigation



Hand Held Operation
Drop Down multiple select



Hand Held Operation
If-then-else (Married vs Single)



Hand Held Operation
Check Boxes



Hand Held Operation
Photos and redlining



Results in GIS
Query collected data





Thank You


