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Global 
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Positioning and 
Navigation 
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At the end of the Global Positioning & Navigation Satellite Systems Course, student can be able to 

CO2: Illustrate 

the basic 

concepts of GPS 

signal Receivers 

methods, the core 
components of 

satellite 

[K3] 

Illustrate the basic concepts of GPS signal Receivers [K3] 

navigation system 
and their 

purposes. [K2] 

Estimate and represent the GPS coordinate frames and GPS orbits. [K4] 

CO1:Describe the UNIT-1:0VERVIEW OF GPS 

Analyze the impact of various error sources on the precision of positioning. [K4] 

Topics 
No 

Describe the concept of GNSS-based positioning methods, the core components of satellite navigation system 
and their purposes. [K2] 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.9 

1.10 

2.1 
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2.2 

2.3 

Semester 

2.4 

2.5 

2.6 

TEACHING PLAN 

VII 

2.7 

2.8 

Services of GPS 

(Autonomous) 

GALILEO Satellite System 

UNIT-2:GPS SIGNALS AND RECEIVERS 

Basic concept of GPS and Evaluation of GPS 
GPS Configuration & Working Principle 

Class Test- 1 

Topics/Activity 

System Architecture of GPS- Space Segment, 
Control Segment, User Segment 

GLONASS Satellite System 

Branch 

Applications of GPs 

ECE 

Comparison of GPS, GALILEO & GLONASs 
GAGAN System 

GPS Receiver 
GPS Signal Structure 

GPS Signal generation& Signal 
Characteristics 

GPS Signal Condition 

Contact 
Period/Week 

GPS Signal Aquisition 
Anti-Spoofing 

Class Test-2 
Selective Ability 
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Number 
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Delivery 
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Chalk and 
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and represent the 
GPS coordinate 

frames and GPS 
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GPS coordinate 

frames and GPS 
orbits. [K4] 

CO4: Analyze 

the impact of 

Text Books: 

various error 

Sources on the 

precision of 
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positioning. [K4) 

Content Beyond 
Syllabus 

Reference Books: 

Topies 
No 

3.1 

3.2 

3.3 

3.4 

UNIT-3: GPS CO-ORDINATE FRAMES. TIME REFERENCES 

3.5 

3.6 

4.1 

4.2 

4.3 

GPS Time and UTC generation 
3.7 Class Test-3 

4.4 

DETERMINATION 

4.5 

UNIT-4:GPSORBITS AND SATELLITE POSITION 

5.1 

5.2 

5.3 

5.4 
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5.5 

5.6 

5.7 

ECI Co-ordinate system 

5.8 

5.9 

ECEF Co-ordinate system 
GeoDetic Co-ordinate system 

World Geodetic system 

4.6 Class Test-4 

5.10 

ECI Co-ordinate system 

UNIT-5:GPS ERRORS 

Topies/Activity 

GPS Orbital Parameters 

format 
Description of receiver independent exchange 

(Autonomous) 

RINEX observation Data 

Navigation Message data parameters for 
RINEX 
GPS Position Determination 

Clock Errors 

GPS Error Models and Sources 

lonospheric Error 

Tropospheric Errors 

Multipath Error 

Atmospheric Delay Errors 
Receiver Noise 

Class Test-5 

lonospheric Effects on GPS Signals 

Error Analysis of GPS Positioning 
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Talk. PPT 
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Chalk and Talk, 
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Learning 

G.S. RAO, Global Navigation Satellite Systems, 2nd Edition, McGraw-Hill publications, New Delhi, 
2010. 

B. Hoffman � Wellen hof, H. Liehtenegger and J. Collins, GPs - Theory and Practice', 4th Edition, 
Springer -Wien, New York, 2001. 

Elliott D. Kaplan, Christopher J. Hegarty -Understanding GPS Principles and Applications, Second 
Edition, ARTECH HOUSE, 2005 
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