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Particle Filtering within ISIS   from my perspective
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Agenda

 Positioning
 Robot positioning
 Map-Aided navigation

• Underwater Navigation

• Surface Navigation

 Analysis
 Quantization
 Complexity Analysis -- Marginalization 
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Particle Filtering in Practice

• General model

• Common models for tracking and navigation
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Bayesian Recursions
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Positioning
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Estimation Model

Sensor fusion based on 

Bayesian techniques
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The “True” System
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Motivation: state estimation
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EKF: RMSE and Cramér-Rao Lower Bound



Rickard Karlsson ISIS
Linköping 2004-11-05

Positioning
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Underwater Navigation

• Sonar depth sensor

•Depth map

•INS
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Particle Filter: t=1
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UW Animation (experimental data)
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RMSE 
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CRLB: An Analytic Expression
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Positioning
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Navigation at Sea using the GPS

 Main positioning sensor at Sea:

 American and European authorities have recently 
published reports on the need for backup systems

 Problems: jamming and spoofing
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Software: Particle FilterSoftware: Particle Filter

Patent pending SE04002648
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Surface Navigation
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Surface Navigation: Scenario
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RMSE
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CRLB: The Analytic Expression
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Analysis
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Quantization

• Inexpensive hardware
Integer, fix-point

• Sensor Networks
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What’s done, some results

 Analytical Results  (one-bit, multi-level quantization)
 ML-estimate
 CRLB

 Static System

 Dynamic System
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Static: Multi-Level Quantization
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Dynamic: One-bit Quantization
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