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• 1cm – 0.1m 

Macro-GPS / Micro-GPS 

• Recreational 

• Navigational 

• Resource Mapping 

• 3m -10m 

• 1m -5m 

• Surveying 

• Monitoring 

• Construction 

• Science 
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Micro - GPS 



Reference Stations Rovers 

Satellites 

How Do We Get Micro in Real-Time? 



How Do We Get Micro in Real-Time? 

By reducing sources of error that affect 

GPS signals; like Atmospheric delays… 



Dual frequency receivers, like those that can be used for 

reference stations, can help model these delays… 

A network of these stations can model these effects, and 

create corrections that can be sent to field receivers… 

How Do We Get Micro in Real-Time? 



Networks Worldwide 



SAPOS 

Network 

Germany 

Networks Worldwide 



Ohio Department of Transportation 

Networks Worldwide 
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Drivers for Network Development 

- Sustainable Development 

- Scientific & Academic 

- Geodesy & Survey 

- Resource Management 

- Asset Management 

- Cadastral & Commercial 

-  



Geodesy and Surveying 



Geodesy – Reference Framework 



Conventional Survey Example 

HORIZ. CONTROL 
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Structural Deformation Monitoring 



Dams and Reservoirs 



Structural Deformation Monitoring 



Plate Tectonic Studies 



Plate Boundary 

Observatory 

Plate Tectonic Studies 



Plate Tectonic Studies 



Plate Tectonic Studies 

JUPEM – Real-Time Network 

Department of Surveying and 

Mapping, Malaysia 



Port Operations 



Precision Tide / Current / Flood 



Control Monumentation 



Condition History 

Spatial Database Attribute Database 

As-Built 

Job Queue 

Work History 

Maintenance Regime 
Scrub 

Historical 

Records 

Field 

Verification 

Survey 

Field 

Engr 

Technician 

Develop 

Maintenance 

Program 

Level of Services 

Condition 

Inspection 

Maintain  

Works/Mgmt 

Work 

Crew 

Sr Engr 

Work Order 

Maint 

Engr 

Field 

Inspector 

Customer 

Request 

For Service 

Resource and Asset Management 



 

Roadblocks to Innovation 

“The less we spend, the 

less we get budgeted 

next time” 

“We get to charge our client 

more with conventional 

methods” 



L2C – Double Boost! 

Improved Technology 

& 

Show of Support 



A Call for a Nationwide Real-Time Initiative 

•  Support Real-Time GPS Initiatives Across the Nation 

•  Support Public Safety and Commerce 

•  Grants and Matching Funds for Public Networks 

•  Incentives for Commercial Networks 

•  Address Duplicity of Effort 

•  Vendor Solution Independent 



Thank 

You 
www.wsrn.org 


