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Is that the Cordeaux Cougar ???



YES ! 



What am I talking about ?

1. Changing Government and Community Expectations

2. Changing  Survey Technologies

– Control Networks

– Instruments / Methodologies

– Non-Traditional Technologies

3. Concluding Remarks

4. Questions



Government & Community Expectations -

“Our Licence to Operate”

To ensure this doesn’t happen:

• What parameters need monitoring

• How accurately

• How often 

• What role does the monitoring have in the broader 

management plans



Control Networks – What can we trust, everything’s 

moving?



Everything has to be 3D these days !

3 X subsidence lines >10km in total

> 450 points

~ 15 control points

Measured in 3D ±10mm  absolute

±3mm   relative

Finished by lunch time … week after week



RTK GPS – Its actually better than you might think

The Test

• 1 minute RTK epoch repeated 3 times at 

least 40 minutes apart

• Trimble R10 and Leica Viva tested

• RTK results compared against 12 hours 

Static PP survey

• Solutions derived from CORS base stations 

200m away and 22km away

The Results (short baseline – 200m)

• Repeatability (precision)  < ±3mm, 10mm

• Absolute Accuracy < ±3mm, 10mm

• No significant difference at difficult points

The Results (long baseline – 22km)

• Repeatability (precision)  < ±10mm, 30mm

• Absolute Accuracy < ±9mm, 30mm

• Noticeably poorer results at difficult points

Identical performance 

for both the Trimble and 

the Leica receivers !



Key Outcomes from RTK test

• Both the Trimble R10 and Leica Viva units performed extremely well in RTK 
mode

• No discernible difference in precision / accuracy performance between the R10 
and the Viva

• Much better than expected results at the compromised positions ‘tree’ and 
‘shed’. Almost as good as ‘perfect’ and ‘pillar’

• Little spread in the 3 sets of data captured at least 40 minutes apart

• Slightly noisier data when using MENA (22km away) as the base station 
(especially to compromised positions). As expected.

• High absolute accuracy of RTK solutions (when compared directly against the 
12 hour post processed static solutions)

• For 2D info at least I can’t see a compelling argument for static occupations.

• Although this trial didn’t put much emphasis on heighting it remains the case 
that it certainly appears to be less reliable than the 2D solution



The Simplest Measurement of Them All – A to B

Very high resolution simple 

distant measurements

± 0.25mm @ SD1 



UAV Footage
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Laser Scanning



DInSAR – Differential Interferometric Synthetic Aperture Radar



Looking More Broadly – some alternate monitoring 

technologies  worth considering

• Optical Fibre Strain Monitoring – Fibre Bragg Gratings (FBGs)

• ANSI Stress Cells

• Inclinometers

• Extensometers

• Crackmeters

• Micro Seismic

• Fixed in place real-time GPS (GNSS systems)

• And the list goes on…………..



Concluding Remarks

Monitoring Requirements have increased dramatically over the past decade

New Surveying Techniques and Technologies have also emerged or been 

substantially refined during this period

My 2 bobs worth:

• Understand what has to be measured

• Research measurement options (or seek advice)

• Learn from the past but treat each project on it’s own merits

• Look for automation / streamlined workflow opportunities

• Keep things as simple and consistent as possible

• Don’t be afraid to test your theories and “have a crack”


