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This chapter treats the three principal components of GPS:

e Space segment

e Control segment

e Usersegment

o  GPS satellites

e Ground-control infrastructure

e Monitoring stations

e GPSreceivers

e System operation and interfaces

Chapter 4 — GPS Satellite Signal Characteristics

e  GPSsignal structure
e Carrier frequencies

¢ Modulation

e PRN spreading codes
e Navigation data

e C/Acode

e P(Y) code

e Signal power

e Signal bandwidth

e New GPS signals

e Signal modernization

Chapter 5 — Satellite Signal Acquisition, Tracking, and Data Demodulation

e  GPSreceiver signal processing
e Signal acquisition

e Code acquisition

e Carrier acquisition

e Signal tracking

e Code tracking loops

e Carrier tracking loops

e Data demodulation

e Receiver synchronization
e Loop design

e Tracking performance
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e Radio-frequency interference

¢ Intentional and unintentional interference
e Jamming

e  Multipath propagation

e Signal distortion

e lonospheric scintillation

e Effects on GPS receiver performance

e Mitigation techniques
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e Positioning accuracy

e GPSerror sources

e Satellite geometry

e User-equivalent range error
e Dilution of precision

e Availability
e Integrity
e Continuity

e Stand-alone GPS performance
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o Differential positioning

e DGPS principles

e Reference stations

o Differential corrections
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e Wide-area augmentation

e Accuracy improvement

o DGPS services

e Applications of differential GPS
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9.2 GPS/Inertial Integration

e  GPS/INS integration
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e Vehicle navigation

e GPS and vehicle sensors

e Dead reckoning

e Integrated vehicle positioning

9.4 Network Assistance

e Assisted GPS

e Cellular networks

e Network assistance

e Fast acquisition

e Positioning in difficult environments

The detailed table of contents specifically identifies these three major sections under Chapter
9.



Chapter 10 — GALILEO

e European satellite navigation system

e  GALILEO architecture

e  GALILEO signals

e  GALILEO services

e Positioning and navigation

e Relationship between GALILEO and GPS
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e GLONASS
e BeiDou
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e Other GNSS developments
¢ International satellite-navigation systems
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e GNSS market

e Navigation applications
e Land applications

e Aviation

e Maritime applications
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e Telecommunications

e Timing applications

e Transportation

e Consumer applications
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The publisher describes the second edition as adding coverage of vehicle and cellular-phone
integration, new satellite signals, GALILEO and developments in the GPS marketplace.
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Appendix A — Least Squares and Weighted Least Squares Estimates

e Least-squares estimation
e Weighted least squares
e Position estimation
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e Estimation errors

Appendix B — Stability Measures for Frequency Sources

e Frequency standards
e Clock stability
e Frequency-source characterization



e Time and frequency measurement

Appendix C — Free-Space Propagation Loss

e Free-space propagation

e Radio-wave propagation

e Pathloss

e Link-budget considerations
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