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Introductory Slide

• What is a UAS?

• Typical Workflow of a UAS 

• Quantum Leap in Surveying

• System Principles - Photogrammetry

• Two examples of UAS’s – Mavinci Sirius and the Aibotix

X6

• Modern Photogrammetry (Digital outputs) – Agisoft 

photoscan

• Input requirements

• Best practice

• Optimising the results with RTK camera locations



What is a UAS? and what does it do?

UAS = UNMANNED AERIAL SYSTEM

FIXED WING

Corridor Mapping

Terrain Modelling

Erosion Monitoring

Reconciliation

Progress Reporting

ROTARY

Industrial Inspection

Inaccessible areas

Site Monitoring

Thermography

Post Disaster 

work



Typical Workflow of a UAS?

• Flight Planning

• GSD, Flight altitude, Wind Direction, 

terrain underlay

• On-board Autopilot to Fly the mission

• Data Verification in the field - Photo 

Matching, Coverage Check

• Photogrammetry to produce - Point Cloud, 

Orthophoto, Aerial images

• Filter noise – Trees, cars, trucks, people

• Export required file format

• DEM, DSM, DTM, DXF, XYZ

MAVinci_Workflow_en_with_audio.mp4
MAVinci_Workflow_en_with_audio.mp4


Comparison with other techniques

• UAV vs. surveying team with

GPS (or Total station)

 Much faster

 Capture all, select later:

dense point clouds (Photogrammetry)

 Total station: Very high accuracy but very few 

points

 Also capturing image reference

 UAV: high accuracy concerning area or volume 

measurement (≤1%)

 3D Positioning concept (Photogrammetry)

 Repeatable accuracy at the 60mm level



• UAV vs. manned airplane

 Lower investment

 Flying below clouds

 Slower flying speed allowing for clearer 

images

 No need to coordinate and wait for a 

manned flight

 True-ortho instead of pseudo-ortho

 Launch and landing on the site

Comparison with other techniques



Quantum Leap in Surveying

Quantum Leap (from Collins English Dictionary): 

“a sudden highly significant advance; breakthrough”

Quantum Leap



Outputs

Orthophoto

3D PDF

Point Cloud and DEM

../130507 - Sales conference/Presentation/Dump 3d model.pdf
../130507 - Sales conference/Presentation/Dump 3d model.pdf
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../../../../../../../Mavinci Desktop/sessions/Rockhampton/Rockhampton.psz
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UAV Data in Civilcad

Not necessary to use high end software



3D PDF for Site Management

3D PDF file opened 

in standard adobe 

acrobat reader



Ravensworth Case Study

Comparison of a 20min 

UAV flight with a total 

station WAE survey



Acceptance in Surveying

• Cover of the NSW Monthly 

Surveyors publication

• General Knowledge and 

acceptance of CASA 

requirements for UAV operation

• Understanding of capabilities

• Time saving

• Therefore cost saving in very 

short period

• Potential for Consulting work



UAV System Principles

Based on the principle of Photogrammetry

Image Settings are entered to 

trigger the camera in the UAV 

Photos will each have an orientation 

and aspect that differs from the 

planned route.

Resulting Photos

AUTONOMOUS GPS IS USED FOR THE CAMERA LOCATIONS !!



Post Processing Steps

1. Align the photos

• Relatively accurate point cloud based on feature matching 

• 3 - 4 hours for 1800 photos (75 hectares at 3 GSD)

2. Add ground control and optimise the Alignment

• Ties the point cloud to local coordinate system 

• 30 minutes if based on point cloud

• May need 1 or 2 iterations here depending on convergence of 

residuals

3. Build the geometry

• Create a 3D model of the Area of Interest

• 5 – 10 Minutes 

4. Build Texture



Accuracy with GCPs

DEM/True Orthophoto (75% overlap)

• at 2 cm GSD and light wind: 55 ha

• at 5 cm GSD and light wind: 120 ha

• at 10 cm GSD and light wind: 200 ha

Psuedo Orthophoto (10% overlap)

• at 2 cm GSD and light wind: 170 ha

• at 5 cm GSD and light wind: 360 ha

• at 10 cm GSD and light wind: 670 ha

1
m

0.15m

• Increases the accuracy of 

your model

• Minimum of 3 for each 

project (5 Preferred)

• Ensure the Photo Control 

point is flat



RTK Camera Locations

Benefits

• less dependency on GCPs 

• can achieve sub-meter Georeferencing instead of the typical 1-3m 

• Possibly able to get good accuracy even without any GCPs

Challenges

• The exact moment of opening the shutter of the camera needs to be 

known

• The offset between camera sensor and GPS antenna phase centre 

needs to be known precisely - depends on the IMU data

• on-board antennas need to be small, lightweight and mostly 

orientation independent - normal survey grade antennas usually are 

heavy, large and do not work well when tilted.

Testing has been done with Survey grade Topcon GPS receivers and most 

challenges overcome. Results to come this year.



AllDayRTK – National CORS Network

• Network of Continuously 

Operating GNSS reference 

stations

• Currently 216 Nationally

• Supports – Mining, Agriculture, 

Civil and Surveying

• Inline with the National 

Positioning Infrastructure Policy 

(NPI)

• Collaborating with both 

Government and Private service 

providers to increase coverage 

Nationally



Questions

What does the future  

hold?

How do I get one?

Can anybody fly one?

Where can I find more 

information?

How do I get an Operations 

certification?

Can you help with CASA 

certification?

What height do they fly at?


