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SydNET Project – Update

Doug Kinlyside
Land & Property Information Division

Department of Lands, Bathurst NSW 2795, Australia

Today’s Presentation

• Project timeline and objective
• Current status
• Test network and accuracy
• RTK test results
• Future development

– Metronet
– NSWNet

SydNET Project Objective
Establish a multi-reference differential 
GPS network capable of providing 
suitable equipped users with centimetre
level position accuracy in real time 
across the greater Sydney metropolitan 
area.
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Network Density

• Sydnet -Between 20-30km in Sydney basin
• MetroNet - 150km around Newcastle – Sydney-

Wollongong (NSW)
• NSWNet – Aim: Average radius 75km

800,000km2 /pi * 752 = about 40 CORS in NSW
• Different level of service depending on network 

density: RTK < DGPS < post-process
• Ultimately CM level Accuracy for GNSS

Software Development

• Developed by UNSW – SNAP group team
• Modelled after SIMRSN (DB storage)
• Powered by Linux and Informix
• Complete rewrite of codes in Java and 

C++
• SIMRSN Network-RTK algorithm ported 

with new interface
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SydNET SydNET - STATUS

• Precise Survey of 7 CORS 
sites Internet delivery of RINEX 
data under beta test

• Single base RTK being tested 
using NTRIP

SydNET – Test Network

• 23 test sites
• All B2 or better
• 2 x 1 Hr occupations
• Connected to 4 closest 

base stations:
– 2 baselines per session
– Post processed
– Precise orbits
– NGS antenna model

SydNET – Horizontal Accuracy

• Excellent comparisons
• CORS coords OK
• GDA94 homogenous
• RTK accuracy?

SydNET – Vertical Accuracy

• Average OK
• Local distortions
• ADH71 NOT 

homogenous
• Do NOT use heights
• Site calibration?

Register !

http://sydnet.lands.nsw.gov.au/sydnet/login.jsp
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Sydnet Users

34%

13%

42%

11%

State Government

Local Government

Private Corporation

Education, Federal
Government

Sydnet Registrations
INDUSTRY SECTOR

Sydnet Users

Sydnet Registrations
APPLICATION

9%

31%

16%

13%

31%
Geodesy

Land Surveying

Spatial Information

Asset Management

Other

Trimble R8/TSC2

Trimble 
TSC2 
data 

recorder

Trimble 
R8 GNSS
Receiver

GSM 
Antenna

Mobile 
phone 

module, 
GSM SIM 
card and

Blue 
Tooth

RTK – Single Base Tests

• RTK Output in RTCM 2.3  from:
– QUEN (Ashtech uZ)
– VILL  (Ashtech uZ)

– MGRV (Ashtech uZ)
– MENA  (Ashtech uZ)
– BATH   (Leica GRX1200 Pro)
– NEWC (Trimble NetRS)

Re-initialisation Time
113 re-initialisations
SydNET - Single Base GPRS RTK: 

Reinitial istion Time
(All fixed solns, 23-29AUG06, Trimble R8)
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SydNET: Single Base GPRS RTK:
Accuracy vs SCIMS @ 8.4 Km's 

(TS10736, Maroubra, 22AUG06, 9 SV's, Trimble R8)
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SCIMS Differences
Average SD Min Max No. of Obs

Easting 0.006 0.009 -0.015 0.022 610
Northing -0.013 0.009 -0.033 0.013 610
Distance 0.017 0.007 0.001 0.034 610
AHD71 -0.109 0.014 -0.147 -0.064 610

Accuracy – Sydney – 8.4 Kms

Precise Test Network            
Dist: 0.017 VT: 0.020 
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Accuracy – Sydney – 19.5 Kms
SCIMS Differences

Average SD Min Max No. of Obs
Easting -0.027 0.009 -0.060 -0.007 610
Northing -0.022 0.010 -0.073 0.001 610
Distance 0.036 0.011 0.011 0.082 610
AHD71 -0.011 0.022 -0.090 0.056 610

SydNET - Single Base GPRS RTK:
Accuracy vs SCIMS @ 19.5 Km's 

(SS43613, Alfords Pt, 23AUG06, 9 SV's, Trimble R8)
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Precise Test Network            
Dist: 0.021 VT: 0.036 

• Check re-initialisations better than longer data sets
• Suggested occupation times (after first initialisation):

– 10” lower accuracy 
– 30” medium accuracy (1:3 rule)
– 210” high accuracy (check re-initialisation eg 2.5 min)

• Site calibrations:
– High accuracy (<20mm) absolute MGA94 – essential at 10+ km 

ranges
– Medium accuracy (<50mm) absolute MGA94 – Not applicable
– High accuracy (<20mm) relative lengths – Not applicable
– Absolute AHD71 – essential. Low accuracy results only.
– Relative height differences – NA < 2 km. Low accuracy results 

only.

Observational Considerations

RTK Test Conclusions
• SydNET:

– RTK alpha tests carried out

– Mobile phone (GPRS) instead of radio 

• RTK solution times:
– 2 mins Float

– 2.5 mins Fixed

– Aim to make 30 seconds faster

• RTK re-initialisations: 
– 30” at up to 40 Km

– 100% successful ambiguity resolution

– < 6 Satellites can be an issue

Further Work

• Standardise and tweak message formats:
– 2.3, 3.0, CMR. CMR+

• Investigate site calibration procedures
– Vertical
– Horizontal

• Verify operation with Ashtech, Topcon and Leica 
equipment

• Test with GIS/Mapping GPS receivers

MetroNet MetroNet CORS Sites - SOUTH
Wollongong

Goulburn
Nowra
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Metro Net CORS Sites - NORTH
Tamworth 

Muswellbrook?

Newcastle 

NSWnet – Proposal
• Will take into account

– Established Sydnet-Metronet CORS Infrastructure

– Reference Stations established by others

– Integration with GPSnet & Sunpos

– Outcomes from NCRIS initiative

– Federal augmentation systems

– Medium and longterm requirements for passive positioning 
infrastructure balance with active CORS

– Emerging GNSS technologies
• GPS III  (USA)
• Galileo (EU)

• GLONASS (Russia)
• QZSS (Japan) 


