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Moving Away from Specific Risk
Non-aviation users of satellite- and ground-based augmentation systems do not require the conservative level of integrity  

built into these systems for aviation users. Removing it can produce substantial benefits in terms of smaller error bounds  

and improved availability.

Sam Pullen, Todd Walter, and Per Enge, Stanford University

Integrity for Non-Aviation Users
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FIGURE 1

Average Versus Specific Risk
FIGURE 2

 ▲ FIGURE 1  Illustration of 95 percent accuracy bounds and 1–10-7 
protection levels.
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 ▲ FIGURE 2 Fault tree for CAT I GBAS integrity.
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Maximum WAAS Errors, Protection

FIGURE 3

 ▲ FIGURE 3 WAAS PAN reference station network.

A giant container terminal in the port of Antwerp.

It’s hard to imagine a more complex day-to-day reality than that!

Around the clock, massive freights are shipped, 

unshipped and moved around the terminal.

What could well be a logistical nightmare, now runs smoothly 

with the aid of Septentrio’s ultra-precise positioning techniques.

Why? 

Because we are reliable experts. 

Because we are ahead.

“Th anks to Septentrio 
GPS technology, 

we can run 
24/7 operation 

with 0 misplaced 
containers.”

Stephan Gosiau, 
Technical Director 

PSA HNN
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FIGURE 4

FIGURE 5 FIGURE 6

FIGURES 7 AND 8

 ▲ FIGURE 5  WAAS vertical errors and 
protection levels from 2004–2010.

 ▲ FIGURE 6  WAAS horizontal errors and 
protection levels from 2004–2010.

 ▲ FIGURE 7  Ratio of VPL to VPE from 2004–
2010.

 ▲ FIGURE 8  Ratio of HPL to HPE from 2004–
2010.

 ▲ FIGURE 4 WAAS vertical protection level 
versus vertical position error (June–
September 2010).



Road and Marine | TRANSPORTATION 

www.gpsworld.com July 2011 | GPS World 33

Adjusting for Average-Risk Users

FIGURE  9

 ▲ FIGURE 9 Projected WAAS protection level 
reductions for average-risk users.

www.locatacorp.com

“This is not the end...
It is not even the beginning of the end.  

But it is, perhaps, the end of the beginning.”
Winston Churchill describing Locata’s finest hour.

HISTORY REPEATS ITSELF – GPS REBORN

YOUR OWN GPS The Local Constellation is launched – ION 2011

The trademarks Locata, GPS 2.0, Your Own GPS and Local Constellation are registered to Locata Corporation.
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LAAS Users.

FIGURE 10

FIGURE 11 

User Performance Improvements

 ▲ FIGURE 11  Impact of σvig inflation on LAAS VPL. ▲ FIGURE 10 Typical σvig inflation factors for CAT I LAAS.
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 ▲ FIGURE 12  Example of reduced protection levels for harbor/marina 
access.
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FIGURE 12, 

Summary
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