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FIG has collaborative activities 
with IAG, ICG, and IGS
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Technical Seminar on Reference Frame in Practice
4‐5 May 2012, Rome, Italy
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“Cost Effective
GNSS Positioning Techniques”

FIG Publication 49

(Available online at www.fig.net)
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efficiency in positioning requires 
common/homogenous reference system 
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Good  land  rights 
infrastructures 
exist  in  only  35‐50 
countries  and  only 
25%  of  the 
estimated  6  billion 
land  parcels  are 
formally registered.  
This  leaves  more 
than  4  billion  land 
parcels  without 
land  tenure 
security 

(Daniel Ruberg, 
FIG Commission 7 Chair)
(in an interview he gave to 
GIM International, March 

2012)

(Lemmen,FIG)



FIG Task Force on Surveyors and Climate Change seeks to identify 
and investigate specific areas where surveyors have the professional 
expertise to contribute to studies related to climate change. 

For example, this may include assessing the accuracy of relevant technologies; 
opportunities for spatial measuring and monitoring; providing an unbiased, 
pragmatic approach to data interpretation; contributing to the understanding of the 
datums and reference frames that underpin global measurement systems; and 
systems for land administration, management and settlement that may 
accommodate land use changes driven by climate variability and help improve 
productivity.
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Applications and Benefits from GNSS

• Time for survey control for 
photogrammetric mapping from 4 
months down to 1 week;

• Rail track survey costs reduced by 
80% through GNSS based 
automation.

(Lorimer 2007)
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Applications and Benefits 
from GNSS

• “Machine Guidance”

Guiding heavy machinery 
used in Agriculture, 
Maritime, Mining and 
Construction

(LeicaGeosystems)
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Application and Economic Benefits

• GNSS machine control in the form of 
auto‐steer is widely used in the grain, 
cotton, sugar and horticultural sectors 
of Queensland agriculture;

• Using auto‐steer for control farming 
can reduce input costs of fuel, seed, 
fertilizer, herbicide and time by 10‐
20%;

• An estimated 15% of grain growers in 
Australia use GNSS for machine 
guidance and 9% for auto‐steer.

(Lorimer 2007)
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Application and Economic Benefits

• Using GNSS machine guidance and other 
innovative techniques the Port of Brisbane 
Motorway was completed six months ahead 
of schedule (30% reduction in time 
required), with a 10% reduction in total 
project costs, 10% reduction in traffic 
management costs and 40% reduction in 
lost time injuries.

(Lorimer 2007)
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Application and Economic 
Benefits

• By introducing GNSS pilotage 
systems 4 fewer buoys were 
required at a Queensland 
coal port with a cost 
saving of A$4 Million 
(USD 3.6M).

(Lorimer 2007)
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Application and Economic Benefits

• In open cut Mining, precise GNSS is used 
for a variety of tasks including surveying, 
grading, dozing, drilling, collision avoidance 
and fleet management;

• Productivity increases are as much as 30% 
by adopting GNSS. 

(Lorimer 2007)
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Example of Continuously Operating Reference Station
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From individual points to point clouds

From presentation by Higgins at ICG‐5 Torino October 2010

Source: USGS

Individual point clouds need to join and/or overlay

Use of Airborne and Terrestrial 
Laser Scanners is exploding
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Land
Surveying

Aerial
Surveying

Construction

Mining
Agriculture

From Static to Dynamic

From presentation by Higgins at ICG‐5 Torino October 2010
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Land
Surveying

Aerial
Surveying

Construction

Mining
Agriculture

From Post Processed to Real Time

From presentation by Higgins at ICG‐5 Torino October 2010
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Positioning Infrastructure 
is based on the 
Global Navigation Satellite Systems…

GNSS Reference Stations are already less dense than terrestrial GNSS Reference Stations are already less dense than terrestrial marks and marks and 
future suggests an even more sparse infrastructure.future suggests an even more sparse infrastructure.

From presentation by Higgins at ICG‐5 Torino October 2010

From Dense to Sparse Infrastructure
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In fact we need both relativeIn fact we need both relative
and absolute to work together!and absolute to work together!

From Relative to Absolute

From presentation by Higgins at ICG‐5 Torino October 2010
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Surveying and 
Machine Guidance
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Mass
Market

From Useful
to Necessary

From presentation by Higgins at ICG‐5 Torino October 2010
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. . .  allowing informed, responsible and 
sustainable decisions and actions

Place-based information provides the
reliable foundation . . .

.  .  .  encouraging mobile 
applications and servicing many 

in the community
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Good Coordination starts with
Good Coordinates

‐ Dave Doyle
FIG Regional Conference, Costa Rica, 2007
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