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	Name of the Faculty
	Ms.R.Abinaya

	Designation/Department
	Assistant Professor / ECE

	Course Code/Name
	U20EC604/SATELLITE COMMUNICATION AND REMOTE SENSING 

	Year/Section/Department
	III/A/ ECE

	Credits Details
	L:3
	T: 0
	P: 0
	C:3

	Total Contact Hours Required
	45


Syllabus:
	UNIT I 	INTRODUCTION TO SATELLITE COMMUNICATION
	9

	Kepler‟s Laws, Newton‟s law, orbital parameters, orbital perturbations, station keeping, geo stationary and non Geo-stationary orbits, Radio Wave Propagation: Introduction, Atmospheric Losses, Ionospheric Effects, Rain Attenuation, Other Propagation Impairments.

	UNIT II	SPACE SEGMENT
	9

	Introduction, The Power Supply, Attitude Control, Spinning satellite stabilization, Momentum wheel stabilization, Station Keeping, Thermal Control, TT&C Subsystem, Transponders, The wideband receiver, The input demultiplexer, The power amplifier, The Antenna Subsystem.

	UNIT III	LINKS AND ACCESS
	9

	The Space Link: Introduction, Equivalent Isotropic Radiated Power, Transmission Losses, Free-space transmission, Feeder losses, Antenna misalignment losses, Fixed atmospheric and ionospheric losses, The Link-Power Budget Equation, System Noise, Carrier-to-Noise Ratio, The Uplink, Saturation flux density, Input back off, Downlink, Output back-off, Combined Uplink and Downlink C/N Ratio.
Satellite Access: Introduction, Single Access, Pre assigned FDMA, Demand-Assigned FDMA, Spade System, TDMA, Pre assigned TDMA, Demand-assigned TDMA, Satellite-Switched TDMA, Code- Division Multiple Access.

	UNIT IV	DATA ACQUISITIONS
	9

	Various types of platforms, different types of aircraft, manned and unmanned space crafts used for data acquisition - characteristics of different types of platforms - LANDSAT, SPOT, IRS, ERS, INSAT and other platforms. Data Acquisition Sensors (Visible & Infrared): Photographic products, Resolving power of lenses and films, Opto-mechanical / Electro optical sensors - spatial, spectral and radiometric resolution, Thermal sensors, Geometric Characteristics of thermal imagery, calibration of thermal scanner, signal to noise ratio..

	UNIT V	DATA ANALYSIS
	9

	Data Products and Their Characteristics, Data Pre-processing – Atmospheric, Radiometric, Geometric Corrections - Basic Principles of Visual Interpretation, Equipment for Visual Interpretation, Ground Truth, Ground Truth Equipment.


Objectives:
	· Understand the satellite segment and earth segment.
· Analyze the various methods of satellite access.
· Understand the applications of satellites.
· To learn Digital audio/video broadcasting using satellites.
· To Analysis the satellite images.


Text Books:
	T1.Jeremy E.Allnutt, Satellite Communication, 3rd Edition, Wiley, 2019.
T2.Basudeb Bhatta, Remote Sensing and GIS, 3rd Edition, OUP India, 2021
T3.Dennis Roddy, Satellite Communication, 4th Edition, McGraw Hill , 2017.
T4.George Joseph and C jeganathan, Fundamentals of Remote Sensing, 3rd Edition, The Orient Blackswan, 2018.



Reference Books:
	R1.B C Panda, Remote Sensing: Principles and Applications, Viva books,2008
R2.Thomas Lillesand & Kiefer R.W., Remote Sensing and Image Interpretation, 7th Edition, Wiely, 2015.
R3.R N Muttagi, Satellite Communication Principles and Applications, 1st Edition OUP, 2016.
R4.Dharma Raj Cheruku, Satellite Communication, 2nd Edition, Dreamtech Press,




Websites: 
	W1:https://www.youtube.com/watch?v=efjBiVN_N3MW2:https://nptel.ac.in/courses/117/105/11710513#W3:https://nptel.ac.in/noc/courses/noc17/SEM2/n1/


Online Mode of Study (if Any):
· https://www.youtube.com/watch?v=fntTjuJSH9s

Course Plan:
	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I

	1
	Introduction to satellite Communications, Kepler’s laws, Newton’s law
	
T1
	
1-32
	
BB
	
1
	1

	
2
	Orbital parameters, orbital  perturbations, station keeping
	
T1
	32-44,209-
211
	PPT
	
1
	2

	3
	Geo stationary Orbits
	R2
	336-337
	BB
	1
	3

	4
	Non- Geo-stationary orbits
	T1
	78-85
	BB
	1
	4

	5
	Radio Wave Propagation: Introduction
	T1
	64-66
	BB
	1
	5

	6
	Atmospheric Losses
	T2
	168-216
	BB
	1
	6

	7
	Ionospheric Effects,
	T2
	169-190
	PPT
	1
	7

	8
	Rain Attenuation
	R4
	48-49
	BB
	1
	8

	9
	Other Propagation Impairments.
	T1
	66-70
	BB
	1
	9

	CO1: Understand the working and operation of various sub systems of satellite and the earth station.

	UNIT II

	10
	Introduction, The Power Supply
	T1
	199-201
	BB
	1
	10

	11
	Attitude Control
	R1
	55-69
	PPT
	1
	11

	12
	Spinning satellite stabilization
	T1
	213-225
	BB
	1
	12

	13
	Momentum wheel stabilization
	R4
	80-86
	BB
	1
	13

	14
	Station Keeping, Thermal Control
	T2
	477-481
	BB
	1
	14

	15
	TT&C Subsystem, Transponders
	T1
	239-241
	PPT
	1
	15

	16
	The wide band receiver
	T1
	243-244
	PPT
	1
	16

	17
	The input demultiplexer
	T1
	246-250
	PPT
	1
	17

	18
	The power amplifier, The Antenna Subsystem.
	T2
	293-296,265-
266
	BB
	1
	18

	CO2:Apply various communication techniques for satellite applications

	UNIT III

	19
	The Space Link: Introduction, Equivalent Isotropic Radiated Power,
	T1
	356-366
	PPT
	1
	19

	20
	Transmission Losses, Free-space transmission, Feeder losses, Antenna misalignment losses
	T1
	367-375
	PPT
	1
	20

	21
	Fixed atmospheric and ionospheric losses, The Link-Power Budget Equation,
	T1
	366-367
	PPT
	1
	21

	22
	System Noise, Carrier-to-Noise Ratio, The Uplink, Saturation flux   density, Input back off,
	R1
	136-156
	PPT
	1
	22

	23
	Downlink, Output back-off, Combined Uplink and Downlink C/N Ratio
	T1
	383-384
	PPT
	1
	23

	24
	Satellite Access: Introduction, Single Access, Pre assigned FDMA, Demand-Assigned FDMA
	T1
	294-296
	PPT
	1
	24

	25
	Spade System, TDMA, Pre assigned TDMA,
	T1
	128-130
	PPT
	1
	25

	26
	Demand-assigned TDMA, Satellite-Switched TDMA
	R4
	297-302
	PPT
	1
	26

	27
	Code-Division Multiple Access.
	T1
	357-366
	PPT
	1
	27

	CO3:Analyze and design satellite communication link

	UNIT IV

	28
	Various types of platforms, different types of aircraft
	
T2
	
315-339
	
BB
	
1
	28

	29
	manned and unmanned space crafts used for data acquisition - characteristics of different types of platforms - LANDSAT, SPOT
	T1
	283-331
	BB
	1
	29

	30
	IRS, ERS, INSAT and other platforms.
	T1
	424-425
	PPT
	1
	30

	31
	Data Acquisition Sensors (Visible & Infrared): Photo graphic products.
	T1
	425-430
	PPT
	1
	31

	32
	Resolving power of lenses and films.
	T1
	425-455
	PPT
	1
	32

	33
	Opto-mechanical/Electro optical sensors
	R2
	223
	BB
	1
	33

	34
	spatial, spectral and radio metric resolution
	T1
	472-473
	BB
	1
	34

	35
	 Thermal sensors, Geometric Characteristics of thermal imagery
	T1
	473-478
	BB
	1
	35

	36
	Calibration of thermal scanner, signal to noise ratio
	T2
	467-472
	BB
	1
	36

	CO4:Identify the earth surface features from satellite images

	UNIT V

	37
	Data Products and Their Characteristics
	R2
	357-360
	BB
	1
	37

	38
	Data Pre-processing
	T1
	564-566
	BB
	1
	38

	39
	Atmospheric
	T1
	569-572
	BB
	1
	39

	40
	Radiometric
	T2
	558-600
	BB
	1
	40

	41
	Geometric Corrections
	T2
	531-557
	BB
	1
	41

	42
	Basic Principles of Visual Interpretation
	R2
	348-350
	PPT
	1
	42

	43
	Equipment for Visual Interpretation
	R3
	232,267
	PPT
	1
	43

	44
	Ground Truth Equipment
	T1
	551-557
	BB
	1
	44

	45
	Ground Truth Equipment.
	R3
	407-414
	PPT
	1
	45

	CO5:Analyze the energy interactions in the atmosphere and earth surface features
CO6: Discuss about various satellite application


Course Outcome:
	At the end of course:
Students should be able to do:
CO1: Understand the working and operation of various sub systems of satellite and the earth Station.
CO2: Apply various communication techniques for satellite applications
CO3: Analyze and design satellite communication link
CO4: Identify the earth surface features from satellite images
CO5: Analyze the energy interactions in the atmosphere and earth surface features
CO6: Discuss about various satellite application



Course Outcome Vs Program Outcome Mapping:
	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO 1
	2
	3
	2
	2
	1
	1
	0
	1
	1
	0
	2
	3

	CO 2
	3
	3
	2
	2
	1
	1
	0
	1
	1
	1
	3
	3

	CO 3
	2
	3
	2
	2
	1
	1
	0
	1
	1
	0
	2
	3

	CO 4
	3
	3
	2
	2
	1
	1
	1
	1
	1
	1
	3
	3

	CO 5
	2
	3
	2
	2
	1
	1
	0
	1
	1
	0
	2
	3

	CO 6
	2
	3
	2
	2
	1
	1
	0
	1
	1
	0
	2
	3



Content Beyond Syllabus
· Radar configuration 









ASSIGNMENTS:
	Web portal
	Assignment
	Components
	Topic Number with Topic / 
Unit Details
	Relevance to CO

	Web portal 1
	--
	Assessment – I (65)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (65)
	1.Kepler’s Laws, Newton’s law, Orbital parameters 
2.  Thermal Control, Attitude Control
	CO1 & CO2

	
	2
	Assignment – Poster Presentation /  PPT (65)
	2.orbital  perturbations,
station keeping
15.TT&C Subsystem,
	CO1 & CO2

	Web portal 2
	--
	Assessment – II (65)
	Unit III and IV
	CO3 & CO4

	
	3
	Seminar (65)
	25.Spade System, TDMA, Pre assigned TDMA
35.Thermal sensors,
	CO3 & CO4

	
	4
	Case Study Report (65)
	42.Basic Principles of Visual Interpretation
43. Equipment for Visual Interpretation

	CO3 & CO4

	Web portal 3
	--
	Model Exam (65)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (65)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--




* Note:
· Seminar contents should be of minimum 8 pages.
· PPT contents should be of minimum 24 slides.
· Each students Seminar and PPT should not be in Common.

Submission Details:
	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Before AT 3)

	Assignment 1
	Assignment 2
	Assignment 3

	
	
	



Google Class Code Details:
Class Name: cyanvcp

PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	-
	-
	-
	-
	
	
	
	-
	-
	-

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	-
	-
	
	
	-
	-
	
	
	
	-
	-
	-

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	-
	-
	-
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