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Chapter 1: Introduction

1.1 Background
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Motivations and Objectives
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1.4 Thesis Outline
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Chapter 2: GPS-Based Positioning
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2.1 The Global Positioning System

2.1.1 Fundamentals
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2.1.1.2 Control Segment
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2.1.2 GPS Signal Processing
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2.1.2.1 GPS Signal Acquisition
2.1.2.1.1 Principle and General Architecture
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2.1.2.1.2 Statistical Hypothesis Test
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2.1.2.1.3 Performance and Mean Acquisition Time
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2.1.2.2 GPS Signal Tracking
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2.1.3.3 Carrier Phase Measurement
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2.2 GPS Processing Enhancement

2.2.1 Positioning Technologies and Issues
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Chapter 3: Inertial Navigation Systems
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3.1 Inertial Navigation Overview
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3.1.3.3 Measurements Errors
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3.3 MEMS Sensor Unit Performance Overview
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3.4.3 Expected Accuracy
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3.5 The Particular Case of the Pedestrian Navigatio n
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3.5.2 Travelled Distance Estimation
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3.5.2.3.2 Impact of the User
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3.5.5 PNS Mechanisation
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Chapter 4: Sensor-Based Augmentations
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4.1 Pressure Sensor

4.1.1 Principle and Output Model
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4.1.3 Improvement of the Position Solution
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4.2 Magnetic Field Sensor
4.2.1 Earth Magnetic Field
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4.2.2 Sensor Output Model
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4.2.4 Calibration Procedures and Magnetic Interfere  nces
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4.3 Drift-Free Attitude Filter
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4.3.1 Inclination Filter

4.3.1.1 State Transition Models
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4.3.1.3 Inclination Filter Summary
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4.3.2.1 State Transition Models
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4.3.3 Optimised Drift-Free Attitude Filter
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4.3.4 Drift-Free Attitude Filter
4.3.4.1 Design n°L: Attitude Filter using all the S ensors
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4.3.5.2 The Land Vehicle Navigation
4.3.5.2.1 Case 3 Test Results
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Chapter 5: Sensors Aiding for GPS
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5.2 Receiver Doppler Uncertainty
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5.3 Sensors Aiding for Doppler Uncertainty Reductio n
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5.3.4 On-Demand Doppler Estimation
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5.4 Test Results
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Chapter 6: GPS/IMU Hybridisation for
Personal Navigation
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6.1

Integration Strategies & Architectures
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6.1.4 Practical Use Cases
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6.2 Land Vehicle Navigation Case

6.2.1 Introduction
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6.2.2 Integrated Navigation System

6.2.2.1 INS Mechanisation
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6.2.2.2 Measurement Equations
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