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The Minimum Standards of Practice 
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Positional 
Uncertainty



The Father of the
Error Ellipse



The Father of the Modern 
Least Squares Adjustment
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Surveyor’s 
Reference 
Coin



Sidebar: Three Decimal Places



Sidebar: Four Decimal Places



Positional 
Uncertainty



Adjustment target = 2 Sigma

Remember

me?



50 Parts Per Million Visualized

200’

21.21mm
24.26mm



0.07’ + 50ppm at 1,000 Feet



Satellite-Based 
Positioning



Understanding the Spec Sheet

Trimble R980 HxGN SmartNet

Note: Accuracies listed are at one-sigma.



GNSS Scenario



Let’s Ask A.I.



Let’s Ask A.I.



Minimally Constrained 
Adjustment



Weighing the 
Observations



Sources of Uncertainty



Blunders / Errors



Direct Measurements



The most likely 
coordinates?





Thank You
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