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Motivation

ÁGeometrical constrains provide rigorous and reliable 

computing 

üSmallest guaranteed bounding zones

üFault detection and exclusion

üMinimum detectable bias 

üInconsistency measures    
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Least Squares Adjustment
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Primal-Dual Polytope 

Á Hyperplane is a set of the form ὼȿὥὼ ὦ

ÁὌ ὖέὰώὸέὴὩ●╪░● ὦȟὭ ρȟȣȟὲȟ╬░● ὨȟὭ ρȟȣȟὴ

Áὠ ὖέὰώὸέὴὩ= conv(X)= { В ʇ●ȿʇ πȟВ ʇ ρ}
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Primal-Dual Polytope 
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H-Polytope

V-Polytope



Hani Dbouk, Steffen Schön

RTG-i.c.sens                                                   SWIM 2018

Derivation of Observation Interval Error Bounds

Á Three different ways to set the error bounds

üProbabilistic approach with prior integrity risk

üSensitivity analysis of the measurement correction 

üExpert knowledge 

Á Error bounds and navigation geometry define the volume and the 

shape of the bounding zone i.e. the polytope
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Impact of Geometry
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Impact of Random Noise 
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Real Data: Error Indicating Polytope 
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Point Positioning Error Analysis
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Bad Geometry       high error in PDP Bias        Empty set from PDP


