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Motivation

= Geometrical constrains provide rigorous and reliable
computing
» Smallest guaranteed bounding zones
» Fault detection and exclusion
» Minimum detectable bias
» Inconsistency measures
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Least Squares Adjustment
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Primal-Dual Polytope

= Hyperplane is a set of the form {x | ax = b}
= H— Polytope ={x|a;x < b;,i=1,..,n,¢c;x=d;,i=1,..,p}
= V — Polytope = conv(X)={3jL{ Aixi|A; =0, YL, A =1}
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Primal-Dual Polytope

= dp— A <Adx<dp+ A
H-Polytope
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Derivation of Observation Interval Error Bounds

= Three different ways to set the error bounds

» Probabilistic approach with prior integrity risk
» Sensitivity analysis of the measurement correction

» Expert knowledge

= 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

Error Boupd = 4 m, Area= 64 m 2
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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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Point Positioning Error Analysis
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Impact of Biased Measurement
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Impact of Biased Measurements
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Minimum Detectable Bias
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Minimum Detectable Bias
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Inconsistency measures
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Inconsistency measures

Simulated Data with Different AWGN
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Simulated Data with Same AWGN
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Inconsistency measures
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Conclusions

» PDP shows higher precision and accuracy than LSA
» PDP is more sensitive to the positioning geometry than LSA

» New methods to derive MDB with better performance than traditional

hypothesis test statistics

= Shape and volume of the polytope are strictly related to the geometry

and noise distribution
= PDP gives empty sets in the presence of detectable bias

= PDP provides a inconsistency check bounding zone
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