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ZHADGNSS Applications DL, EELApplication[ZEE

Huge Number of GNSS Applications so | will concentrate on High End
Applications rather than Mass Market ~ typically Enabled by Ground
Infrastructure;

GPSEMFIFATTH. BEXApplication DEFIREBADERIE.

Economic and Environmental Benefits of High End GNSS Applications in “GPS
Only Era”;

TILFGNSSTTIX, ENODMREMNEIZEKRT S,

Enhancing those Benefits in “Multi-GNSS Era”;
FPOTAET7=7HIEICEWTIE. CNoDOMBENRKIETEIBEZHEA.
[TILFGCNSSEFEF v R—UII[TDNVTREFET TS,

Ensuring that the Asia Oceania Region Maximizes the Benefits — Issues to
Consider for the

Multi-GNSS Demonstration Campaign.
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1) TILFGNSSIZxTH=——XIL. &T. FERL -5
ERLEIZEHDIEDTHS,

The need for Multi-GNSS is all about
Increasing Accura ] Increasing Reliability.

= Surveying and 2) mE1EApplication
= Machine Guidance ISHENT, EE%"%*%
= E-SEHREREROT -
= HIZ, XA EIIT
v nnbd.

3‘ The high end applications are

© the first to afford the

S Mass investment to achieve higher

O accuracy and higher reliability
<LE Market » (and the most likely to measure

the benefits).

Reliability Requirement
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Ground Based Augmentation Systems

Airline Benefits

+ Schedule reliability
« Reduced track miles

* Increased signal
stability

* No on-board
procedure database

* Improved surface
movements

* No false lobes / ghosts
» Low visibility takeoff

+ Cost effective solution
* Minimal retraining
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AirService Australia 2009
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Airport Benefits

Replaces ILSAt %% &S 2T LA

5GBASA DB #1
Covers all runway ends

Flexible approaches

+ Terrain Issues

* Environmental
Reduced real estate

* No sensitive areas

* Reduce Critical zones
Increases capacity

* Reduced down time

+ Flexible use airspace

» Displaced thresholds

Reduced costs &
maintenance

Flexible siting
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* Time for survey control for
photogrammetric mapping
from 4 months down to 1
week;

e Rall track survey costs
reduced by 80% through Bt
GNSS based automation. E
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From Surveying to Machines

Al=5
BUT.. Surveylng IS no longer the ma|or market
for centlmetre accuracy;

BXE.IE. fkuTon
ERAA T RIZ&DF AL ED B
Guiding heavy machinery used = . '
In Agriculture, Construction ‘
and Mining;

*Machine Guidance”
Z'keyword
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GNSS machine guidanceld&¥. 1€, WHETE . BEDFICIEGE

m é*ln—c L \ é o GNSS machine guidance can be applied widely in the grain, cotton, sugar and horticultural sectors of agriculture;
BEREIREHARMEREL-D G

Using “control traffic farming” can
significantly reduce input costs;

Condamine study findings:
- EE H:ll ElO%i%Annual Yields up 10%;
— W‘silfilZIZ I‘SZ%ﬁFuel and oil costs reduced 52%
— '?:ﬂij] AaR I‘67%})ﬁLabour costs reduced 67%;
— Crop gross margin up by ($110); &
A—RASUTDEYMERD
HETE10~15%(%.
GNSS#machine guidancelZFI

An estimated 10-15% of grain growers in Australia use GNSSfor machine guidance;

EERERICKY, LREIROEGHEMARAEND

Increasing uptake requires better reference station infrastructure.

IGNSS 2008
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F G Economic Benefits - Construction

In civil engineering, machine guidance is delivering significant
Increases in productivity and improved on-site safety;

Using GNSS machine guidance on Port of Brisbane Motorway
contributed to significant savings, completed six months ahead of
schedule (30% time reduction), 10% reduction in total project costs,
10% reduction in traffic management costs, 40% reduction in lost
time injuries (Lorimer, 2007);

A recent study comparing conventional road construction to using
Caterpillar’s AccuGrade machine guidance products. Better finish
grade and a safer working environment with 100 percent increase
In productivity and 43 percent reduction in fuel consumption.

AN gt
Wity
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H Economic Benefits - Minino

« BXRIBYMLILTIE. GNSSH R4 %
e T EAENTULYS, Inopen cut Mining, B

precise GNSS is used for a variety of tasks
Including surveying, grading, dozing, drilling,
collision avoidance and fleet

management;

e GNSSOEFHT
& EMEH30%M L

Productivity
Increases are as
much as 30% by
adopting GNSS.
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« CRCGEEHRYTZMBRFAAllen |

Consulting Group [ZA—AFZ1) -
TERDEFNRTFAERET

Cooperative Research Centre for Spatial Information
and Vic Govt funded Allen Consulting Group to
estimate the benefits across Australia;

s BE-ITHRI -SIUSEIZHINT,
S&R20FEMTRITS73 to $134
billion DBEMBEDIRZED
t 0) % iﬂll %EE Found productivity gains with

potential cumulative benefit of $73 to $134 billion
over next 20 years - in agriculture, construction and
mining alone;
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H How to Increase Adoption Rates

CONCEPTUAL ADOPTION MODEL FOR GNSS

e The Allen Consulting
Group study also
found that a
coordinated roll-out of
a national network of
reference stations
(rather than solely by
market forces) would
Increase total uptake
and rate of uptake;

z

-
L]

Percentage of industry using precision GPS

Additional cumulative
benefit $32 to $58
billion (gross) to 2030.
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Industry uptake of precision GPS technology
with a national networ

Industry uptake of precision GPS technology
without a national network

The difference between the
two curves represenis the
uptake that is afiributable

to the provision of a
rational network

IIIIIIIIIIII

2008 2010 2012 21]14 2016 2018 2020 2022 2024 2026 E'DIE 2030

Allen Consulting 2008




F G Benefit Across Australia

PRESENT VALUE OF FUTURE PRODUCTIVITY GAINS — 2009-2030

240 -

210 - _ Benefit due lo organic uptake

180 - ] Benefit due to national GPSnet

OpH'misE' Conservative Opﬁmfs'ﬁhq%asewalm Opﬁmme Optim'tslit;r%swam

Allen Consulting 2008
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GNSS for Adapting to Climate Change

Adaptation refers to the adjustments we can make to help us cope
better with changes in our ciimate.
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Source: USGS
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GNSS for Mitigating Climate Change

Mitigation refers to interventions designed
to reduce the sources of emissions or
Interventions that can increase the absorption of emissions
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Vitigating

Imate

ange

« Significant proportion of the Economic Benefit from
Precise Positioning comes from Fuel Savings:

— 52% less fuel in Wheat farming;
— 43% less fuel in Road construction
* Less Fuel = Less Carbon Footprint.

Australia
Wheat Crop
Million CO2-e
Ha Kg/Ha Tonnes $/Tonne | Traded Value Households
Total 300 7.5M $20 $150M >500,000
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A number of studies have found that the

to significant efficiencies. For example,
Marketwire reports:

— 25% reduction in idle times
— 32% increase In fleet utilization

— 22% decrease in fuel costs and a 31% drop
In daily mileage

— 23% boost in workforce productivity

e Even greater efficiencies are possible
with live traffic data.
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What About the MultiI-GNSS Future?
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ncreasing Accuracy anc

Surveying and
Machine Guidance

Mass
Market

Accuracy Requirement

Reliability Requirement
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. Combmlndg signals from multiple constellations

can provide significantly greater availability and
higher performance levels than can be achieved
individually eAvailability D0

« Potential to provide a safety of life service
without requiring the GNSS service provider to

certify each system to 107 inte levels
SgLHY—E XM Y)
« Creates a truly international solution

— All service providers contribute

— Not nece 1'115g endent on anY si &%&%ﬁléyw R &1
?

Source FAA at ICG-3 Pasadena
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Availability of Satellites AP Systems

Loy Yang Mine 24th November 2006
Worst Case Obstructions in Corner

K initialisation
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GPS Satellites

Midnight




GPS&GLONASS'C51%E1«1J:@ﬁzb\ﬁﬁﬁéh
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RTKEII AN 24B5H A[ §EL 424 (GPS+OZSTH[E
Value of Extra Signals

Availability of Satellites AP Systems

Loy Yang Mine 24th November 2006
Worst Case Obstructions in Corner

GLONASS

Minimum number required for RTK initialisation
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of % Conclusion
- v e ]

Many industries are already demonstrating
significant economic and environmental
benefits from GNSS;

— social benefits as well (not covered here);

Multi-GNSS era will take that contribution to
the triple bottom line to new levels;

The Multi-GNSS Demonstration Campaign
can make an important contribution to
delivering that next wave of benefits across
the Asia Oceania Region.

Thanks for your attention.
matt.higgins@derm.qgld.gov.au
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