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Discussion:To discuss upon the Programme Educational Objectives (PEOs), Programme Outcomes (POs) and Programme 

Specific Outcomes (PSOs) of BTech (FT/PT) and MTech Communication Systems (FT/PT). 

 

Resolution:The members of the Board scrutinized the Programme Educational Objectives (PEOs), Programme Outcomes 
(POs) and Programme Specific Outcomes (PSOs) and resolved to continue with the sameforBTech (FT/PT) and MTech 

Communication Systems (FT/PT). 

 

Agendum 6: The board member has suggested adding electives in R-2021,R-2022 

Discussion: The member of the board scrutinized the syllabus content of newly added elective courses and resolved to 

introduce same.   

Resolution: The new courses are 

S.NO COURSE CODE COURSE NAME 

1.  21152E54D Wireless Broad Band Network 

2.  21152E64D RF ID System Design & testing 

3.  21160S72D Medical Imaging Systems 

4.  22152E54FP Therapeutic Equipment 

5.  22152E74FP Brain Computer Interface And Application 

6.  22271E33D Rocketry And Space Mechanics 

7.  22271E34D Positioning And Navigation Systems 

8.  22271E51DP Validation And Testing Technology 

9.  22271E52DP Ocean Acoustics 
 

Agendum 7:Recommend the panel of Examiners for B.Tech(FT/PT) and for M.Tech-Communication Systems(FT/PT) 

Discussion:To recommend the panel of Examiners for B.Tech(FT/PT) and for M.Tech-Communication Systems(FT/PT). 

 

Resolution: The members of the board also scrutinized the panel of examiners and recommended to continue with the same 

panel of examiners for the B.TECH –ECE (FT/PT) & M.TECH – Communication Systems (FT/PT). 
 

 

The chairman of Board of Studies (BOS) thanked all the members for their active participation and cordially invited 

them for the next meeting  
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B.TECH (PART TIME) – ECE – R-2022 
 

SEMESTER I – VII CURRICULUM 
 

SEMESTER-I 
 

S.NO 
SUB 

CODE 
SUBJECT NAME 

Periods Per Week 
C 

L T P 
1  

22148S11P 
Transforms and Partial Differential 

Equations 
3 1 0 4 

2  22152C12P Electromagnetic Fields 3 1 0 4 
3  22152C13P Digital Electronics 3 1 0 4 
4  22152C14P Electronic Circuits - I  3 0 0 3 
5  22152C15P Signals and Systems 4 0 0 4 

TOTAL CREDITS 19 
 

SEMESTER-II 
 

S.NO SUB CODE SUBJECT NAME 
Periods Per Week 

C 
L T P 

1  22148S21BP Probability and Random Processes 3 1 0 4 
2  22152C22P Communication Theory 3 0 0 3 
3  22152C23P Linear Integrated Circuits 3 1 0 4 
4  22152C24P Electronic Circuits – II 3 1 0 4 
5  22152C25P Transmission Lines and Waveguides 4 0 0 4 

TOTAL CREDITS 19 
  

SEMESTER-III 
 

S.NO SUB CODE SUBJECT NAME 
Periods Per Week 

C 
L T P 

1.  22148S31BP Numerical Methods 3 1 0 4 
2.  22152C32P Microprocessor and Microcontrollers 3 1 0 4 
3.  22152C33P Digital Signal Processing 3 1 0 4 
4.  22152C34P Digital Communication 3 1 0 4 

5.  22152L35P 
Microprocessor and Microcontrollers 

Lab  
0 0 3 2 

TOTAL CREDITS 18 
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SEMESTER-IV 

 

S.NO SUB CODE SUBJECT NAME 
Periods Per Week 

C 
L T P 

1  22152C41P Medical  Electronics 3 1 0  4 
2  22152C42P Antenna and Wave Propagation 3 1 0  4 
3  22152C43P Computer  Networks 4 0 0 4 
4  22152E44_P Elective-I 4 0 0 4 

5  22152L45P Networks and Communication Lab 0 0 3 2 
TOTAL CREDITS 18 

 
 

SEMESTER-V 
 

S.NO SUB CODE SUBJECT NAME 
Periods Per Week 

C 
L T P 

1  22152C51P Optical Communication and Networks 4 0 0 4 
2  22152C52P Microwave Engineering 4 0 0 4 
3  21160C53P Principles of Management 3 1 0 4 
4  22152E54_P Elective II 4 0 0 4 

5  22152L55P 
Optical Communication and  

Microwave Lab  
0 0 3 2 

TOTAL CREDITS 18 
 

 

SEMESTER-VI 

 

 

S.NO SUB CODE SUBJECT NAME 
Periods Per Week 

C 
L T P 

1  22152C61P Wireless Communication 4 0 0 4 
2  22152C62P VLSI Design 3 1 0 4 
3  22152C63P Embedded  and Real Time Systems 3 1 0 4 
4  22152E64_P Elective III 4 0 0 4 

5  22152L65P VLSI and Embedded Systems Lab 0 0 3 2 
TOTAL CREDITS 18 
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SEMESTER-VII 

S.NO SUB CODE SUBJECT NAME 
Periods Per Week 

C 
L T P 

1  21160S71P Total Quality Management 3 0 0 3 
2  22152C72P Wireless Networks 3 1 0 4 

3  22152C73P 
Telecommunication Switching and 

Networks 
4 0 0 4 

4  22152E74_P Elective IV 3 0 0 3 
5  22152P75P Project Work  0 0 12 6 

TOTAL CREDITS 20 
 

 

 

LIST OF ELECTIVES 
 

ELECTIVE-I (SEMESTER-IV) 
 

S.No Sub Code Sub Name 
Periods Per Week 

C 
L T P 

1 22152E44AP High Speed Networks 4 0 0 4 

2 22152E44BP Advanced Digital Signal Processing 4 0 0 4 

3 22152E44CP Speech Processing 4 0 0 4 

4 22152E44DP Fuzzy Logic and Neural Networks 4 0 0 4 

5 22152E44EP Advanced Electronic System Design 4 0 0 4 

 
 

ELECTIVE-II (SEMESTER-V) 
 

S.No Sub Code Sub Name 
Periods Per 

Week C 
L T P 

1.  22152E54AP 
Environmental Science and 

Engineering 
4 0 0 4 

2.  22152E54BP Optoelectronic Devices 4 0 0 4 

3.  22152E54CP Radar and Navigational Aids 4 0 0 4 

4.  22152E54DP Digital Image Processing 4 0 0 4 

5.  22152E54EP Engineering Acoustics 4 0 0 4 

6.  22152E54FP Therapeutic Equipment 4 0 0 4 
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ELECTIVE-III (SEMESTER-VI) 

 

S.No Sub Code Sub Name 
Periods Per Week 

C 
L T P 

1 22152E64AP Professional Ethics in Engineering 4 0 0 4 

2 22152E64BP Satellite Communication  4 0 0 4 
3 22152E64CP Robotics and Automation 4 0 0 4 

4 22152E64DP Remote sensing 4 0 0 4 

5. 22152E64EP Network Security 4 0 0 4 
 

 

ELECTIVE-IV (SEMESTER-VII) 
 

S.No Sub Code Sub Name 
Periods Per Week 

C 
L T P 

1 22152E74AP Power Electronics 3 0 0 3 

2 22152E74BP 
Advanced Microprocessors and 

Microcontrollers 
3 0 0 3 

3 22152E74CP 
Electromagnetic Interference  and  

Compatibility 
3 0 0 3 

4 22152E74DP Solid State Electronic Drives 3 0 0 3 
5 22152E74EP Computer Hardware and Interfacing 3 0 0 3 

6 
22152E74FP 

 
Brain Computer Interface And Application 

 
3 0 0 3 
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B.TECH (PART TIME) – ECE – R-2022 
 

COURSE STRUCTURE AND CREDITS DISTRIBUTION 
 

Sem. 

Core Courses 
Elective 

Courses 
Total 

Credits 

Theory 

Courses 

Practical 
Courses 

Nos. Credits Nos. Credits Nos. Credits 

I  05  19  - -  - -  19 

II  05  19  - -  - -  19  

III  04  16  01  02  - -  18  

IV  03  12  01 02 01  04  18  

V  03  12  01 02 01  04  18  

VI  03  12  01 02 01  04  18  

VII 03 11 01 06 01 03 20 

Total Credits  130 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



22152E54FP-THERAPEUTIC EQUIPMENT  

COURSEOBJECTIVES: 

 Tolearntheprinciplesofcardiacassistdevices. 

 Tounderstandtheneedanduseofextracorporealdevices,andtheuseo

flasersin medicine. 

 Toenablethestudentstogainknowledgeontheworkingoftherapeuticclinicalequipment. 

UNITI CARDIACANDRESPIRATORYTHERAPYEQUIPMENT 9 

Cardiac Pacemaker: Internal and External Pacemaker– Programmable pacemakers. 

Cardiac Defibrillators: AC and DC Defibrillator- Internal and External 

Defibrillators - Protection Circuit, Defibrillator analyzers. Cardiac ablation 

catheter. 

Types of Ventilators – Pressure, Volume, and Time controlled. Basic principles 

ofelectromechanical, pneumatic and electronic ventilators, Patient Cycle 

Ventilators, Ventilatortesting. Humidifiers, Nebulizers, Inhalators. 

UNITII BIOMECHANICALTHERAPEUTICEQUIPMENT 9 

Electrodiagnosis, Therapeutic radiation, Electrotherapy, Electrodes, Stimulators for 

Nerve and Muscle, Functional Electrical Stimulation. peripheral nerve stimulator, 

ultrasonic stimulators, Stimulators for pain and relief - Inferential Therapy Unit, 

TENS. GAIT Assessment and Therapy. Continuous Passive Motion unit, Cervical / 

Lumber Traction Machine -Traction Table. 

UNITIII BODYCAREEQUIPMENT 9 

Skin Treatment: Ultrasonic spot remove, vacuum therapy unit, Skin tightening, 

Wrinkle Reduction, Facial and Rejuvenation. Laser hair therapy machine. Body 

Slimmer/Shaper – Deep Heat Therapy, Massager, Fitness – Treadmill, Bike. 

UNITIV DENTALCAREEQUIPMENT 9 

Dental Chair - Dental Hand pieces and Accessories: Evolution of rotary 

equipment, Low-speed handpiece, High-speed handpiece, Hand piece 

maintenance. Vacuum and Pneumatic techniques: Vacuum tecniques, Oral 

evacuation systems, Vacuum pump, Pneumatic techniques, Dental compressor. 

Decontamination Unit and constant fumigation unit. Dental Radiography: Dental 

X-ray Machine. 



UNITV HEAT&PHOTONTHERAPYEQUIPMENT 9 

High frequency heat therapy, Principle, Short wave diathermy, Microwave 

diathermy, Ultrasonic therapy, Lithotripsy. Therapeutic UV and IR Lamps. Basic 

principles of Biomedical LASERS: Applications of lasers in medicine, CO2laser, 

He-Ne laser, Nd-YAG and Ruby laser. 

 

 

 

 

 

COURSEOUTCOMES: 

On successful completion of this course, the student will be able to 

 

CO1:Suggestsuitabletherapeuticdevicesforailmentsrelatedtocardiology,pulmonolo

gy, neurology, etc 

CO2:Comprehendtheprinciplesofbodycareequipment 

CO3:Understandtheoperationofdentalcareequipment. 

CO4:Analyzethedifferenttypesoftherapiesforsuitableapplications. 

CO5:Appreciatetheapplicationoflasersinbiomedicalapplications. 

TOTAL:45PERIODS 

TEXTBOOKS 

1. Khandpur.R.S.,<HandbookofBiomedicalInstrumentation=.Se

condEdition.Tata McGrawHill Pub. Co., Ltd. 2003. 

2. John.G.Webster.<MedicalInstrumentation,ApplicationandDesign=.Fou

rthEdition.Wiley &s ons, Inc., NewYork. 2009. 

REFERENCES 

1. LeslieCromwell,Fred.J.Weibell&Erich.A.Pfeiffer.<BiomedicalInst

rumentationand Measurements=. Second Edition. Prentice Hall 

Inc.2000. 

2. JohnLow&AnnReed.<ElectrotherapyExplained,PrinciplesandPractice=.Se

condEdition. Butterworth Heinemann Ltd. 2000. 

 

 



22152E74FP-BRAINCOMPUTERINTERFACEANDAPPLICATIONS  

COURSEOBJECTIVES:  

Thestudentshouldbemadeto: 

 Tounderstandthebasicconceptsofbraincomputerinterface 

 Tostudythevarioussignalacquisitionmethods 

 TostudythesignalprocessingmethodsusedinBCI 

UNITI INTRODUCTIONTOBCI 9 

Fundamentalsof BCI –Structureof BCI system–Classificationof BCI – 

Invasive,Non-invasive and Partially invasive BCI – EEG signal acquisition - 

Signal Preprocessing – Artifacts removal. 

UNITII ELECTROPHYSIOLOGICALSOURCES 9 

Sensorimotor activity – Mu rhythm, Movement Related Potentials – Slow Cortical 

Potentials-P300 - Visual Evoked Potential - Activity of Neural Cells - Multiple 

Neuromechanisms. 

UNITIII FEATUREEXTRACTIONMETHODS 9 

Time/Space Methods – Fourier Transform, PSD –Wavelets – Parametric Methods 

– AR,MA,ARMA models – PCA – Linear and Non-Linear Features. 

UNITIV FEATURETRANSLATIONMETHODS 9 

LinearDiscriminantAnalysis–SupportVectorMachines-Regression–
VectorQuantization– Gaussian Mixture Modeling – Hidden Markov Modeling – 

Neural Networks. 

UNITV APPLICATIONSOF BCI 9 

FunctionalrestorationusingNeuroprosthesis-

FunctionalElectricalStimulation,VisualFeedback and control - External device 

control, Case study: Brain actuated control of mobile Robot. 

 

 

COURSEOUTCOMES: 

Onsuccessfulcompletionofthiscourse,thestudentwillbeableto 

CO1:DescribeBCIsystemanditspotentialapplications. 

CO2:Analyzeeventrelatedpotentialsandsensorymotorrhythms. 

CO3: Compute features suitable for BCI. CO4: Design classifier for a 

BCI system. CO5:ImplementBCIforvariousapplications. 

 

TOTAL:45PERIODS 

 

 

TEXTBOOKS 

BernhardGraimann,BrendanAllison,GertPfurtscheller,<Brain-



ComputerInterfaces: Revolutionizing Human-Computer Interaction=, Springer, 
2010. 

 

REFERENCES 

1. R.Spehlmann,<EEGPrimer=,ElsevierBiomedicalPress,1981. 

2. ArnonKohen,<BiomedicalSignalProcessing=,VolIandII,CRCPr
essInc,BocaRato, Florida, 1986. 

3. BishopC.M.,<NeuralNetworksforPatternRecognition=,Oxford,ClarendonPress,
1995. 
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M.TECH. COMMUNICATION SYSTEMS - FULL TIME-R-2022 
 

SEMESTER I – IV CURRICULUM 
 

SEMESTER I 
 

S.N SUB CODE SUBJECT L T P C 
Theory 

1 22248S11B 
Applied Mathematics for Electronics 

Engineering 
3 1 0 4 

2 22271C12 Advanced Digital Signal Processing 3 1 0 4 

3 22271C13 
Advanced Digital Communication 

Techniques 
3 1 0 4 

4 22271C14 Optical Networks  4 0 0 4 

5 22271C15 Advanced Radiation Systems 4 0 0 4 

6 22271E16_ Elective-I 3 0 0 3 

Practical 
7 22271L17 Communication  Systems Lab – I 0 0 3 3 

                          Total 20 3 3 26 
 

SEMESTER II 
S.N SUB CODE SUBJECT L T P C 

Theory 

1 22271C21 Mobile Communication  Networks 4 0 0 4 

2 22271C22 Advanced Microwave Systems 4 0 0 4 

3 22271C23 
Electromagnetic Interference and 

Compatibility 
4 0 0 4 

4 22271E24_ Elective-II 3 0 0 3 
5 22271E25_ Elective-III 3 0 0 3 

Practical 
6 22271L26 Communication  Systems Lab – II 0 0 3 3 

7 222TECWR Technical Writing /Seminars 0 0 3 3 

                          Total 18 0 6 24 
 

SEMESTER III 
S.N SUB CODE SUBJECT L T P C 

 Theory 

1 22271C31 Wireless Sensor Networks  4 0 0 4 

2 22271E32_ Elective – IV 3 0 0 3 
3 22271E33_ Elective – V 3 0 0 3 
4 22271E34_ Elective – VI 3 0 0 3 

Project 
5 22271P35 Project Phase – I 0 0 10 10 

                          Total 13 0 10 23 
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SEMESTER IV 
S.N SUB CODE SUBJECT L T P C 

1 22271P41 Project Phase – II 0 0 15 15 

                          Total 0 0 15 15 
TOTAL NO. OF CREDITS 88 

 
LIST OF ELECTIVES 

 
Elective-I (SEMESTER – I) 

S.N SUB CODE SUBJECT L T P C 

1. 22271E16A Internetworking and Multimedia 3 0 0 3 

2. 22271E16B Digital Image Processing 3 0 0 3 

3. 22271E16C LASER Communication 3 0 0 3 

 
Elective-II (SEMESTER – II) 

S.N SUB CODE SUBJECT L T P C 
1. 22271E24A High Speed Switching Architecture 3 0 0 3 

2. 22271E24B 
DSP Processor Architecture and 

Programming 
3 0 0 3 

3. 22271E24C Digital Speech Processing 3 0 0 3 

 
Elective-III (SEMESTER – II) 

S.N SUB CODE SUBJECT L T P C 
1. 22271E25A Digital Communication Receivers 3 0 0 3 

2. 22271E25B Soft Computing Techniques 3 0 0 3 

3. 22271E25C Communication Network Security 3 0 0 3 

 
Elective-IV (SEMESTER – III) 

S.N SUB CODE SUBJECT L T P C 
1. 22271E32A Software Defined Radio 3 0 0 3 

2. 22271E32B Satellite Communication 3 0 0 3 

3. 22271E32C CDMA Systems 3 0 0 3 

 
Elective-V (SEMESTER – III) 

S.N SUB CODE SUBJECT L T P C 

1. 22271E33A 
Wavelets and Multi Resolution 

Processing 
3 0 0 3 

2. 22271E33B 
High Performance Communication 

Networks 
3 0 0 3 

3. 22271E33C 
Advanced Microprocessors and 

Microcontrollers 
3 0 0 3 

4 
22271E33D 

 
Rocketry And Space Mechanics 

 
3 0 0 3 

 

Elective-VI (SEMESTER – III) 
S.N SUB CODE SUBJECT L T P C 
1. 22271E34A Space Time Wireless Communication 3 0 0 3 
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2. 22271E34B Medical Imaging 3 0 0 3 

3. 22271E34C Mobile ADHOC Networks 3 0 0 3 

4. 
22271E34D 

 
Positioning And Navigation Systems 

 
3 0 0 3 

 
 

M.TECH. COMMUNICATION SYSTEMS - FULL TIME-R-2022 
 

Course Structure and Credit Distribution 
 
 

Sem. 

Core Courses 
Elective 
Courses 

Foundation 
Courses Total 

Credits 

Theory 
Courses 

Practical 
Courses 

Courses on 
*RSD 

Nos.  Credits Nos. Credits Nos. Credits Nos. Credits Nos. Credits 

I 04 16 01 03 - - 01 03 01 04 26 

II 03 12 02 06 - - 02 06 - - 24  

III 01 04 01 10 - - 03 09  - - 23 

IV - - 01 15 - - - - - - 15 

Total Credits 88 
 

 

 
 

 

 

 

 

 

 



22271E33D ROCKETRYANDSPACEMECHANICS  

COURSEOBJECTIVES: 

● Thiscoursepresentsthefundamentalaspectsofrocketmotio

nalong withdetailed estimation of rocket trajectories. 

● Thiscoursealsoimpartsknowledgeonoptimizationofmultistagerockets. 

● Thiscourseprovidesthebasicsofspacemechanicsrequiredforanaeronauticalstu
dent 

● Thiscoursehelpsstudentstoprovidewiththebasicsoforbittransferof satellites. 

● Thiscoursewillhelpstudentstogainknowledgeonvariouscontrolmethodsofrocke
ts. 

UNITI ORBITALMECHANICS 9 

Description of solar system – Kepler9s Laws of planetary motion – Newton9s 
Law of Universal gravitation – Two body and Three-body problems – 

Jacobi9s Integral, Librations points – Estimation of orbital and escape 

velocities. 

UNITII SATELLITEDYNAMICS 9 

Geosynchronous and geostationary satellites- factors determining life time 

of satellites – satellite perturbations – orbit transfer and examples –
Hohmann orbits – calculation of orbit parameters– Determination of 

satellite rectangular coordinates from orbital elements. 

UNITIII ROCKETMOTION 9 

Principle of operation of rocket motor – thrust equation – one dimensional 

and two dimensional rocket motions in free space and 

homogeneousgravitational fields – Description of vertical, inclined and 

gravity turn trajectories – determinations of range and altitude – simple 

approximations to burnout velocity. 

UNITIV ROCKETAERODYNAMICS 9 

Descriptionof various loads experienced bya rocket passing through 

atmosphere – drag estimation –wave drag, skin friction drag, form drag and 

base pressure drag – Boat-tailing in missiles – performance at various 

altitudes – rocket stability – rocket dispersion – launching problems. 

UNITV STAGINGANDCONTROLOFROCKETVEHICLES 9 

Need for multi staging of rocket vehicles – multistage vehicle optimization – 

stage separation dynamics and separation techniques- aerodynamic and 

jet control methods of rocket vehicles – SITVC. 

 

COURSEOUTCOMES: 



Uponcompletionofthiscourse,studentswillbe able 

CO1:Toknowledgeonthefundamentallawsoforbitalmechanicswithparticulare

mphasison interplanetary trajectories. 

CO2: To calculateorbital parameters andperform conceptual trajectory 

designs for geocentric orinterplanetary missions. 

CO3:Tofamiliarizethemselveswithtrajectorycalculationsforplanarmotionofrockets. 

CO4:Todetermineforcesandmomentsactingonairframeofamissile. 

CO5:Toacquireknowledgeontheneedforstagingandstageseparationdynamic

sof rocket vehicles. 

TEXTBOOKS 

1. Cornelisse,JW, <Rocket Propulsion and Space Dynamics=, 
J.W. Freeman & Co., Ltd., London, 1982. 

2. Parker,ER,<MaterialsforMissilesandSpacecraft=,McGraw-HillBookCo.,Inc.,1982. 

REFERENCES 

1. Suresh.BN&Sivan.K,<IntegratedDesignforSpaceTransportation
System=,Springer India, 2015. 

2. Sutton,GP,<RocketPropulsionElements=,JohnWiley&SonsInc.,NewYork,8thEdition
, 2010. 

3. VandeKamp,<ElementsofAstromechanics=,PitmanPublishingCo.,Ltd.,London,1980
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



22271E34D POSITIONINGANDNAVIGATIONSYSTEMS  

COURSEOBJECTIVES 

● Toexplainthefundamentalsofnavigationsystems. 

● Tounderstandtheinertialnavigationsystems 

● Toacquireknowledgeonradionavigation. 

● Tohaveanoverviewofglobalpositioning systems 

● Tolearnthehybridnavigationsystems. 

UNITI NAVIGATIONCONCEPTS 9 

Fundamentals of navigation systems and Position Fixing – Categories of 

navigation - Geometric concepts of Navigation –The Earth in inertial space 

- Different Coordinate Systems – Coordinate Transformation - Euler angle 

formulations - Direction cosine matrices formulation - Quaternion 

formulation. 

UNITII INERTIALNAVIGATIONSYSTEMS 9 

Inertial sensors - Gyroscopes -Types - Mechanical - Electromechanical-

Optical Gyro -Ring Laser gyro- Fiber optic gyro-Accelerometers – 

Pendulous type – Force Balance type – MEMs - Basic Principles of Inertial 

Navigation – Types - Platform and Strap down - Mechanization INS system 

- Rate Corrections - Acceleration errors –Schuler Tuning. 

UNITIII RADIONAVIGATION&AIRTRAFFICMANAGEMENT 9 

Different types of radio navigation- ADF, VOR, DME, TACAN,VORTAC - 

Doppler – Hyperbolic Navigations – Air Traffic Management – RADAR 

Surveillance- Airborne Collision Avoidance Systems 

UNITIV GLOBALPOSITIONINGSYSTEM 9 

Overview of GPS: Basic concept, system architecture, , GPS Signals 

Signal structure, anti-spoofing (AS), selective availability, GPS for position 

and velocity determination, GPS aided Geo-augmented navigation 

(GAGAN) architecture -GPS error sources-clock error, ionospheric error, 

tropospheric error, multipath, ionospheric error estimation using dual 

frequency GPS receiver 

UNITV HYBRIDNAVIGATION&RELATIVENAVIGATIONSYSTEMS 9 

Hybrid Navigation - Introduction to Kalman filtering – Case Studies -

Integration of GPS and INS using Kalman Filter - Relative Navigation – 

fundamentals – Equations of Relative Motion for circular orbits 

(Clohessy_Wiltshire Equations) - Sensors for Rendezvous Navigation - 

Relative positioning - Point positioning and differential positioning - 

Differential GPS (DGPS) and Space based Augmentation system (SBAS)-

Concepts -Relative GPS-Formation Flying - Figure of Merit (FOM) 

 



COURSEOUTCOME: 

Uponcompletionofthecourse,studentswillbeableto 

CO1 :Understand the advanced concepts of Positioning andNavigation 

systems and exposure on various Navigation systems 

CO2 :Know about Gyroscopes and accelerometers and Inertial Navigation 

systems and its types and Mechanisation 

CO3 : Explain the differentRadio Navigation aids and itsusage for civil 

and military aircrafts and satellites 

CO4 :Explain the Satellite Navigation – GPS and its usage in aircraft and 

spacecraft applications CO5:Deploy these skills effectively in the analysis 

and understanding of hybrid navigation systems andRelative navigation in 

a spacecraft. 

 
TEXTBOOKS: 

1. MyronKyton,WalfredFried,8AvionicsNavigationSystems9,
JohnWiley&Sons,2 edition,1997. 

2. Nagaraja,N.S.<ElementsofElectronicNavigation=,TataMcGraw-

HillPub.Co.,NewDelhi, 2nd edition, 1975. 

REFERENCES: 

1. GeorgeMSiouris,8AerospaceAvionicsSystem;AModernSynthesis9,Acade
micPressInc., 1993. 

2. AlbertHelfrick,8PracticalAircraftElectronicSystems9,PrenticeHallEducatio
n,Career& Technology, 1995. 

3. AlbertD.Helfrick,8ModernAviationElectronics9,SecondEdition,PrenticeHal
lCareer& Technology, 1994. 

4. Paul. D. Groves. 8Principles of GNSS, Inertial, and Multisensor 
Integrated Navigation Systems9, Artech House, 2013. 

5. MaxwellNoton,=Spacecraftnavigationandguidance=,Springer(London,NewYork), 
1998 
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SEMESTER I – VI CURRICULUM 

SEMESTER I 

S.N SUB CODE SUBJECT L T P C 

Theory 

1 22248S11BP 
Applied Mathematics for Electronics 

Engineering 
3 1 0 4 

2 22271C12P Advanced Digital Signal Processing 3 1 0 4 

3 22271C13P 
Advanced Digital Communication 

Techniques 
3 1 0 4 

Practical 

4 22271L14P Communication  Systems Lab - I 0 0 3 3 

Total  15 
 

 

SEMESTER II 

S.N SUB CODE SUBJECT L T P C 

Theory 

1 22271C21P Mobile Communication  Networks 4 0 0 4 

2 22271C22P Advanced Microwave Systems 4 0 0 4 

3 22271E23_P Elective-I 3 0 0 3 

Practical 

4 22271L24P Communication  Systems Lab - II 0 0 3 3 

5 222TECWRP Technical Writing /Seminars 0 0 3 3 

Total 17 
 

 

SEMESTER III 

S.N SUB CODE SUBJECT L T P C 

 Theory 

1 22271C31P 
Electromagnetic Interference and 

Compatibility 
4 0 0 4 

2 22271C32P Advanced Radiation Systems 4 0 0 4 

3 22271E33_P Elective – II 3 0 0 3 

Total 11 
 

SEMESTER IV 

S.N SUB CODE SUBJECT L T P C 

 Theory 

1 22271C41P Wireless Sensor Networks 4 0 0 4 

2 22271C42P Optical Networks 4 0 0 4 

3 22271E43_P Elective-III 3 0 0 3 



 

Project 

4 22271P44P Project Work Phase – I 0 0 10 10 

Total 21 

 

SEMESTER V 

S.N SUB CODE SUBJECT L T P C 

 Theory 

1 22271E51_P Elective-IV 3 0 0 3 

2 22271E52_P Elective-V 3 0 0 3 

3 22271E53_P Elective-VI 3 0 0 3 

Total 9 

 

SEMESTER VI 

S.N SUB CODE SUBJECT L T P C 

1 22271P61P Project  Work Phase – II 0 0 15 15 

Total 15 

TOTAL NO. OF CREDITS 88 

 

LIST OF ELECTIVES 

Elective-I (SEMESTER-II) 

S.N SUB CODE 
SUBJECT 

L T P C 

1. 22271E23AP High Speed Switching Architecture 3 0 0 3 

2. 22271E23BP 
DSP Processor Architecture and 

Programming 
3 0 0 3 

3. 22271E23CP Digital Speech Processing 3 0 0 3 

 

Elective-II (SEMESTER-III) 

S.N SUB CODE SUBJECT L T P C 

1. 22271E33AP Internetworking and Multimedia 3 0 0 3 

2. 22271E33BP Digital Image Processing 3 0 0 3 

3. 22271E33CP LASER Communication 3 0 0 3 

 

  



 

Elective-III (SEMESTER-IV) 

S.N SUB CODE SUBJECT L T P C 

1. 22271E43AP Digital Communication Receivers 3 0 0 3 

2. 22271E43BP Soft Computing Techniques 3 0 0 3 

3. 22271E43CP Communication Network Security 3 0 0 3 

 

Elective-IV (SEMESTER-V) 

S.N SUB CODE SUBJECT L T P C 

1. 22271E51AP Software Defined Radio 3 0 0 3 

2. 22271E51BP Satellite Communication 3 0 0 3 

3. 22271E51CP CDMA Systems 3 0 0 3 

4. 
22271E51DP 

 
Validation And Testing Technology 

 
3 0 0 3 

 

Elective-V (SEMESTER-V) 

S.N SUB CODE SUBJECT L T P C 

1. 22271E52AP 
Wavelets and Multi Resolution 

Processing 
3 0 0 3 

2. 22271E52BP 
High Performance Communication 

Networks 
3 0 0 3 

3. 22271E52CP 
Advanced Microprocessors and 

Microcontrollers 
3 0 0 3 

4. 
22271E52DP 

 
Ocean Acoustics 

 
3 0 0 3 

 

Elective-VI (SEMESTER-V) 

S.N SUB CODE SUBJECT L T P C 

1. 22271E53AP Space Time Wireless Communication 3 0 0 3 

2. 22271E53BP Medical Imaging 3 0 0 3 

3. 22271E53CP Mobile ADHOC networks 3 0 0 3 

 

 

 

 

 

 

 

  



 

M.TECH (PART TIME) - COMMUNICATION SYSTEMS – R-2019 
 

Course Structure and Credit Distribution 

 

Sem. 

Core Courses 
Elective 

Courses 

Foundation 

Courses Total 

Credits 

Theory 

Courses 

Practical 

Courses 

Nos.  Credits Nos. 
Credit

s 
Nos. 

Credi

ts 
Nos. Credits 

I 02 08 01 03 - - 01 04 15 

II 02 08 02 06 01 03 - - 17 

III 02 08 - - 01 03  - - 11 

IV 02 08 01 10 01 03 - - 21 

V - - - - 03 09 - - 09 

VI - - 01 15 - - - - 15 

Total Credits 88 

 

 

 

*RSD-Research Skill Development Courses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



22271E51DP VALIDATION AND TESTING TECHNOLOGY  

COURSEOBJECTIVES: 

● GettingfamiliarwithvariousICtechnology. 

● LearnMOStheoryandtesting 

● LearnCMOScircuittheoryandtesting 

● GettingexpertiseonCMOScharacterization. 

● Explorecircuitanddeviceleveltestingmethods 

UNITI TECHNOLOGYINTRODUCTION: 6 

Introduction to IC Technology – MOS, PMOS, NMOS, CMOS & BiCMOS Technologies. VLSI Fabrication, 

Oxidation, Lithography, Diffusion, Ion Implantation, Metallization, Integrated Resistors and Capacitors. 

UNITII MOSTHEORYANALYSIS-I 6 

Basic Electrical Properties of MOS Circuits: Ids-Vds Relationships, MOS Transistor Threshold Voltage Vth, 

gm, gds, Figure of Merit ωo, Short Channel and Narrow Channel Width Effects. 

UNITIII MOSTHEORYANALYSIS- II 6 

Pass Transistor, Transmission Gate, NMOS Inverter, Various Pull-ups, CMOS Inverter Analysis and Design, 

Bi-CMOS Inverters, Latch up in CMOS Circuits. 

UNITIV CMOSCIRCUITCHARACTERISATIONANDPERFORMANCEESTIMATION 6 

Sheet Resistance RS, conductivity and its Concept to MOS, Area Capacitance Units, Calculations - Delays, 

Driving Large Capacitive Loads, Delay Estimation, Logical Effort and Transistor Sizing, Power Dissipation, 

Reliability. 

UNITV BASICOFSILICONVALIDATION 6 

Need for Testing, Testing at Various Levels, Objectives of Testing - VLSI Test process and Test Equipment - 

Types of Testing: Functionality Tests, Silicon Debug, Manufacturing Tests, Defect during manufacturing - 

Fault Modelling, Observability and Controllability, Fault Coverage, Fault Sampling - ATE, Test economics. 

30PERIODS 

 

COURSEOUTCOMES: 

Uponsuccessfulcompletionofthecoursethestudentwillbeableto  

CO1: Complete overview to CMOS fabrication process. 

CO2:UnderstandthefundamentalconceptofMOSFETandtesting. 

CO3:ExplaintheconceptofMOStheoryandanalysis. 

CO4:TogivethestudentanunderstandingofCMOSperformancetestingandestimation. 

CO5:ExplainthebasicsofTestingandFault Modeling 

TOTAL:60PERIODS 

TEXTBOOKS: 

1. KamranEhraghian,DauglasA.PucknellandSholehEshraghiam,<Essentialsof VLSI Circuits and 
Systems= – PHI, EEE, 2005 Edition. 

2. NeilH.E.WesteandDavid.HarrisAyanBanerjee,,<CMOSVLSIDesign= -Pearson Education, 

1999. 

REFERENCES 

1. M.L.BushnellandV.D.Agrawal,<EssentialsofElectronicTestingforDigital,Memoryand Mixed-

Signal VLSI Circuits=, Kluwer Academic Publishers, 2004 

2. N.K.JhaandS.G.Gupta,<TestingofDigitalSystems=,CambridgeUniversityPress,2003 

3. EtienneSicard,SoniaDelmasBendhia,<BasicsofCMOSCellDesign=,TMH,EEE,2005 



22271E52DP OCEANACOUSTICS  

 

COURSEOBJECTIVES: 

● Toenablethestudenttounderstandtheimportanceofoceanacousticsformarine applications. 

● Tounderstandthephysicsof soundpropagationandthefactorsaffecting soundsignalinthe ocean 

● Tostudythetypesandcharacteristicsofacoustictransducersandarrays 

● Tounderstandthesourcesofambientnoisepresentintheseaandimpactsofsoundon marine diversity 

● Toexposethestudentinthebasicsofunderwateracousticsignalprocessingandimage processing 

UNITI FUNDAMENTALSOFUNDERWATERACOUSTICS 6 

Ocean Acoustic environment; Measuring sound levels and relevant units; Sound propagation in the ocean – 

sound velocityprofiles in the deep water and shallow water; Sound attenuation in the sea – absorption, 

scattering, transmission loss, reverberation, Snell’s law, target strength;SONAR systems- active, passive 

SONAR equations and system parameters. 

UNITII UNDERWATERACOUSTICTRANSDUCERSANDDEVICES 6 

Principles of transduction and SONAR transducer design; Electromechanical Analog circuits, coupling 

coefficient, efficiency, Directivity characteristics of receivers, frequency response characteristics of 

transducers, Transducer measurement techniques; Physical geometry of arrays - linear, planar, cylindrical, 

spherical, beam patterns, array gain. 

UNITIII AMBIENTNOISEINTHEOCEAN 6 

Sources of noise, Natural and Physical sounds - Seismic, Wind, Wave, Rain and Turbulence; Biological 

sounds - Dolphin, Whales, Fishes; Man made Noises- Shipping Machinery noises, Pile driving, Wind Mlls; 

Variability of Ambient noises; Frequency Bands, Noise levels of all above; Impacts of Sound on Marine 

Animals. 

UNITIV PROCESSINGOFUNDERWATERACOUSTICSIGNALSANDIMAGES 6 

Representations of the signals – Fourier representations, Spatial filtering; Matched filters and 

Autocorrelations, Temporal resolution; Signal to Noise Ratio, Estimation of Auto Covariance, Cross 

Covariance; Power spectra of different Underwater Signals, Classification of signals; Concept and Types of 

beamforming techniques; Image segmentation, Filtering, Equalization and Restoration 

UNITV UNDERWATERACOUSTICINSTRUMENTSANDITSAPPLICATION 6 

Principles of Sonar systems, Echosounder – single beam, multi beam; Side scan sonars – Imaging, Underwater 

acoustic camera; Sub bottom profilers –Sediment classification; Acoustic modem – Tsunami systems; 

Acoustic Positioning system- Transponders, USBL, SSBL systems, HiPAP; Underwater telephone; 

Underwater noise recorders; Underwater Beacons. 

30PERIODS 

COURSEOUTCOMES: 

Onsuccessfulcompletionofthiscourse,thestudentwillbeableto 

CO1: Understand the basics of underwater sound and its propagation in ocean 

CO2:Tosimulate/designanyunderwaterSONARsystemsforoceanapplication CO3:To 

identify differentkinds of noises present in the ocean and its impacts on 

themarinebiodiversity 

CO4:Abilitytogetexposureinanalyzingandapplyingsuitabletechniquesfor underwater acoustic 

signals and images 

CO5:TorecognizedifferenttypesofSONARsystemsusedpractically 



TEXTBOOKS 

1. RobertJUrick,―Principlesofunderwatersound,ThirdEdition,PeninsulaPublishing,2013 

2. HermanMedwinandClarenceS.Clay,―Fundamentalofacousticaloceanography,First Edition, 
Academic Press,1998. 

 

REFERENCES 

1. L.M.BrekhovskikhandYu.P.Lysanov,―Fundamentalsofoceanacoustics,ThirdEdition, 
Springer,2003 

2. JohnGProakisandManolakis,―DigitalSignalProcessingPrinciplesAlgorithmsand 
Applications, Fourth Edition, Pearson, 2006. 

RafaelC.Gonzalez,RichardE.Woods,StevenEddins,―DigitalImageProcessingusing MATLAB, Third Edition, 
Gatesmark Publishing,2020 

 






























