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Seventh Semester 
Theory 

Sl 
No 

Category Course 
Code 

Course Title L-T-P Credit University 
Marks 

Internal 
Evaluation 

1 HS RED7E001 Entrepreneurship 
Development 

3-0-0 3 100 50 

2 PE REL7D001 Advanced Control Systems 3-0-0 3 100 50 
REL6D001 Electric Power System 

Protection 
REC7D003 Advanced Digital Signal 

Processing 
3 PE REL7D003 Smart Grid 3-0-0 3 100 50 

REL7D004 Flexible AC Transmission 
Systems 

REL7D005 Power Station Engineering 
4 OE RIT7D001 Internet of Things   3-0-0 3 100 50 

REC5D006 Digital VLSI Design 
REI7D003 Mechatronics 

 
 
5 

 
 

OE 

REV5D004 Disaster Management  
 

3-0-0 

 
 

3 

 
 

100 

 
 

50 
RIP7E002 Intellectual Property Right  
RGT6A003 Green Technology 

 
 
6 

 
 

OE 

RIT7D002 Bigdata Analytics  
 

3-0-0 

 
 

3 

 
 

100 

 
 

50 
RCS7D007 Soft Computing 
REC7D002 Embedded System 

 
7 

 
MC* RIK7F001 

Essence of Indian 
Knowledge Tradition - II 

 
3-0-0 

 
0 

 
 

100 (Pass 
Mark is 37) 

Total Credit (Theory) 18   
Total Marks  600 300 

                                                      Practical    

1 PSI RMP7H201     Minor Project 0-0-6 3  200 

2 PSI RSM7H202 Seminar - II 0-0-3 1  100 

3 PSI RCV7H203  
  Comprehensive Viva 0-0-3 1  100 

Total Credit (Practical) 5   
Total Semester Credit 23   

Total Marks   400 

 

*Mandatory Non-Credit Courses (MC) result will be reflected with Pass (P) / Fail (F) 
grade. Thus the grade obtained will not be affecting the grade point average. However it 
shall appear on the grade sheet as per AICTE rule. 
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Module I:          (10 hours) 
Entrepreneurship: Concept of entrepreneurship and intrapreneurship, Types of Entrepreneurs, Nature 
and Importance, Entrepreneurial Traits and Skills, Entrepreneurial Motivation and Achievement, 
Entrepreneurial Personality  

 
Module II:          (8 hours) 
Entrepreneurial Environment, Identification of Opportunities, Converting Business Opportunities into 
reality. Start-ups and business incubation, Setting up a Small Enterprise. Issues relating to location, 
Environmental Problems and Environmental pollution Act, Industrial Policies and Regulations 
 
Module III:          (10 hours) 
Need to know about Accounting, Working capital Management, Marketing Management, Human 
Resources Management, and Labour Laws. Organizational support services - Central and State 
Government, Incentives and Subsidies.  

 
Module IV:          (12 hours) 
Sickness of Small-Scale Industries, Causes and symptoms of sickness, cures of sickness, Role of Banks 
and Governments in reviving industries.  

 
Books: 
 
[1] Entrepreneurship Development and Management, Vasant Desai, HPH 
[2] Entrepreneurship Management, Bholanath Dutta, Excel Books 
[3] Entrepreneurial Development, Sangeeta Sharma, PHI 
[4] Entrepreneurship, Rajeev Roy, Oxford University Press 
 
Digital Learning Resources:  

 
Course Name: Entrepreneurship 
Course Link: https://nptel.ac.in/courses/110/106/110106141/ 
Course Instructor: Prof. C Bhaktavatsala Rao, IIT Roorkee 

 
Course Name: Entrepreneurship Essentials 
Course Link: https://nptel.ac.in/courses/127/105/127105007/ 

7th Semester RED7E001 Entrepreneurship 
Development 

L-T-P        
3-0-0 

3 Credits 
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Course Instructor: Prof. Manoj Kumar Mondal, IIT Kharagpur 
 

 

 

 

 

 
 
Module I:          (12 hours) 
 
Discrete - Time Control Systems: 
Introduction: Discrete Time Control Systems and Continuous Time Control Systems, SamplingProcess. 
Digital Control Systems: Sample and Hold, Analog to digital conversion, Digital to analogconversion. 
The Z-transform: Discrete-Time Signals, The Z-transform, Z-transform of Elementaryfunctions, 
Important properties and Theorems of the Z-transform. The inverse Z-transform, Z-Transform method 
for solving Difference Equations. Z-Plane Analysis of Discrete Time Control Systems: Impulse 
sampling & Data Hold, Reconstruction of Original signals from sampled signals: Sampling theorem, 
folding, aliasing. Pulse Transfer function: Starred Laplace Transform of the signal involving Both 
ordinary and starred Laplace Transforms; General procedures for obtaining pulse Transfer functions, 
Pulse Transfer function of open loop and closed loop systems. Mapping between the s-plane and the z-
plane, Stability analysis of closed loop systems in the z-plane: Stability analysis by use of the Bilinear 
Transformation and Routh stability criterion, Jury’s stability Test 
 
 
Module II:          (12 hours) 
 
State Variable Analysis & Design: 
Introduction: Concepts of State, State Variables and State Model (of continuous time systems): 
StateModel of Linear Systems, State Model for Single-Input-Single-Output Linear Systems, 
Linearizationof the State Equation. State Models for Linear Continuous – Time Systems: State-
SpaceRepresentation Using Physical Variables, State – space Representation Using Phase Variables, 
Phasevariable formulations for transfer function with poles and zeros, State – space Representation 
usingCanonical Variables, Derivation of Transfer Function for State Model. Diagonalization: 
Eigenvaluesand Eigenvectors, Generalized Eigenvectors.Solution of State Equations: Properties of the 
State Transition Matrix, Computation of StateTransition Matrix, Computation by Techniques Based on 
the Cayley-Hamilton Theorem, Sylvester’sExpansion theorem. Concepts of Controllability and 
Observability: Controllability, Observability,Effect of Pole-zero Cancellation in Transfer Function. Pole 
Placement by State Feedback, ObserverSystems. State Variables and Linear Discrete – Time Systems: 
State Models from Linear DifferenceEquations/z-transfer Functions, Solution of State Equations 
(Discrete Case), An Efficient Method ofDiscretization and Solution, Linear Transformation of State 
Vector (Discrete-Time Case), Derivationof z-Transfer Function from Discrete-Time State Model. 
 
 
Module III:          (12 hours) 
 
Nonlinear Systems: 

7th Semester REL7D001 Advanced Control Systems L-T-P        
3-0-0 

3 Credits 
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Introduction: Behaviour of Nonlinear Systems, Investigation of nonlinear systems. CommonPhysical 
Non Linearities: Saturation, Friction, Backlash, Relay, MultivariableNonlinearity. The PhasePlane 
Method: Basic Concepts, Singular Points: Nodal Point, Saddle Point, Focus Point, Centre orVortex 
Point, Stability of Non-Linear Systems: Limit Cycles, Construction of Phase Trajectories:Construction 
by Analytical Method, Construction by Graphical Methods. The Describing FunctionMethod: Basic 
Concepts: Derivation of Describing Functions: Dead-zone and Saturation, Relay withDead-zone and 
Hysteresis, Backlash. Stability Analysis by Describing Function Method: Relay withDead Zone, Relay 
with Hysteresis, Stability Analysis by Gain-phase Plots. Jump Resonance.Liapunov’s Stability 
Analysis: Introduction, Liapunov’s Stability Critrion: Basic Stability Theorems,Liapunov Functions, 
Instability. Direct Method of Liapunov& the Linear System: Methods ofconstructing Liapunov 
functions for Nonlinear Systems. 
 
Books: 
[1] Discrete-Time Control System, by K.Ogata, 2nd edition (2009), PHI. 
[2] Control Systems Engineering, by I.J. Nagrath and M.Gopal., 5th Edition (2007 / 2009), New 

Age International (P) Ltd. Publishers. 
[3] Control Systems (Principles & Design) by M.Gopal, 3rd Edition (2008), Tata Mc.Graw Hill 

Publishing Company Ltd. 
[4] Design of Feedback Control Systems by Stefani, Shahian, Savant, Hostetter, Fourth Edition 

(2009), Oxford University Press. 
[5] Modern Control Systems by K.Ogata, 5th Edition (2010), PHI. 
[6] Modern Control Systems by Richard C. Dorf. And Robert, H.Bishop, 11th Edition (2008), 

Pearson Education Inc. Publication. 
[7] Design of Feedback Control Systems by Stefani, Shahian, Savant, Hostetter, Fourth Edition 

(2009), Oxford University Press. 
 

Digital Learning Resources:  

Course Name: Advanced Linear Continuous Control Systems: 
Applications with MATLAB Programming and 
Simulink 

Course Link: https://nptel.ac.in/courses/108/107/108107115/ 
Course Instructor: Prof. Yogesh Vijay Hote, IIT Roorkee 
  

 

 

 

 

 

 

 

 

 

 

about:blank
about:blank
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Module I:           (10 Hours) 
Introduction: Principle and need for protective schemes, Nature and causes of faults, Zones of 
protection, Primary and back-up protection, Basic principle of operation of protective system, 
Components of Protection System. Sequence Components and Fault Analysis: sequence impedance, 
fault calculations, Single line to ground fault, Line to ground fault with Zf, Faults in Power systems, 
Concept of short circuit capacity of a Bus.  
 
Module II:           (10 Hours) 
Operating Principles and Relay Construction: Relay design and construction, Relay classification, 
Types of Electromagnetic relays, Theory of Induction relay torque, General Equations of Comparators 
and Electromagnetic Relays, Over Current relays, Directional relays, Distance relays, Differential 
relays. Feeder Protection: Over current, Distance and Pilot Protection. Static Relays: (Comparators and 
different relays) Amplitude comparator, Phase Comparator, Coincidence type phase comparator, Basic 
elements of a static relay, Over Current Relays, Differential Protection, Static distance Protection. 
 
Module III:           (10 Hours) 
Apparatus Protection: Transformer Protection, Generator Protection, Motor Protection, 
Bus bar protection schemes. Numerical relays: Block Diagram of Numerical Relay, Signal Sampling & 
Processing, Numerical Over-current protection, Numerical Transformer differential Protection, 
Numerical distance Protection of Transmission Line. 
 
Module IV:           (10 Hours) 
Switchgears: Auto reclosing, Theory of Circuit interruption, Circuit constants in relation to Circuit 
breaking, Re-striking voltage transient, characteristics of Re-striking Voltage, 
Interaction between breaker and circuit, Current chopping. Circuit Breakers: Types of circuit breakers 
(air blast, air break, oil, vacuum, SF6 , DC circuit breaker), advantages and testing of circuit breaker. 
 
Books: 
[1] Power System Protection and Switchgear – B.Ravindranath&M.Chander–New Age 

International Publishers (Second Edition). 
[2] Bhavesh Bhalja, R P Maheshwari, Nilesh G.Chothani, Oxford University Press 
[3] Fundamentals of Power System Protection – Y.G.Paithankar and S.R.Bhide, PHI 

7th Semester REL6D001 Electric Power System 
Protection 

L-T-P        
3-0-0 

3 Credits 
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Publication.(Second Edition) 
[4] Electrical Power System - C.L.Wadhwa New Age International Publishers. (Sixth 

Edition). 
[5] Power System Engineering - M.L.Soni, P.V.Gupta, U.S.Bhatnagar, A.Chakrabarti, 

Dhanpat Rai & Co. (P) Ltd. 
[6] Protection and Switchgear - B.Bhalja, R.P.Maheshwari, N.G. Chothani, OXFORD 

University Press. 
[7] Power System Protection and Switchgear - Badri Ram, Vishwakarma, Tata McGraw 

hill. 
[8] Switchgear and Protection – Sunil S Rao , Khanna Publishers, New Delhi. 
[9] Power System relaying by Horwitz, Phadke, Research Press. 

 
 
 
 
 
 
 

Digital Learning Resources:  

Course Name: Power System Protection 
Course Link: https://nptel.ac.in/courses/108/105/108105167/ 
Course Instructor: Prof. Ashok Kumar Pradhan, IIT Kharagpur 

 
Course Name: Power System Protection and Switchgear 
Course Link: https://nptel.ac.in/courses/108/107/108107167/ 
Course Instructor: Prof. Bhaveshkumar R. Bhalja, IIT Roorkee 

 
Course Name: Power System Protection 
Course Link: https://nptel.ac.in/courses/108/101/108101039/ 
Course Instructor: Prof. S.A. Soman, IIT Bombay 

 

 

 

 

 

 

 

 

 

about:blank
about:blank
about:blank
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Module I:          (10  Hours) 
 
Introduction: Design, planning and layout of H.V. laboratories Conduction and breakdown in 
Gaseous Dielectrics: Townsend's current growth equation, current growth in the presence of 
secondary processes, and streamer theory of breakdown in gases. Breakdown in non-uniform fields 
and corona. Conduction and Breakdown in Liquid dielectrics: Pure liquids and commercial liquids, 
conduction and breakdown in commercial liquids. Breakdown and pre-breakdown phenomena in 
solid Dielectrics: Intrinsic breakdown, electromechanical breakdown, thermal breakdown. 
 
 
Module II:          (10 Hours) 
 
Generation of High voltages: Generation of high D.C. voltage, high A.C. voltage, impulse voltage, 
impulse current, tripping and control of impulse generators. Measurement of high voltages and 
current: Measurement of high D.C., A.C. and impulse. Measurement of D.C. resistivity, dielectric 
constant and loss factor, partial discharge and Condition monitoring. H.V. Testing of Electrical 
Apparatus: Testing of insulators, bushings, isolators, circuit breakers, cables, transformers, and 
surge diverters. 
 
 
Module III:          (12 Hours) 
 
HVDC Transmission System: DC Power Transmission Technology: Introduction, Comparison of 
AC and DC Transmission, Application. Analysis of HVDC Converters: Choice of converter 
configuration, Graetz circuit, Convertor bridge characteristics, Characteristics of a twelve pulse 
converters, Converter and HVDC system Control: Principles of DC Link control, Converter control 
characteristics, System control hierarchy Firing angle control, current and extinction angle control, 
Starting and stopping of DC link, Power Control. 
 
 
Module IV:          (6 Hours) 
 
Smoothing Reactor and DC Line: Smoothing reactors, DC Line, transient over voltages in DC Line, 
Protection of DC line, DC breakers, Monopolar operation, Effects of proximity of AC and DC 
Transmission lines. Reactive Power Control: Reactive power requirements in steady state, Sources 
of reactive power, Static var systems, Reactive power control during transients. Harmonics and 
Filters: Generation of Harmonics, Design of AC Filters, DC Filters, Carrier frequency and RI noise. 
Multiterminal DC systems: Potential applications of MTDC systems, Types of MTDC systems, 
control and protection of MTDC systems, Control and protection of MTDC Systems study of 
MTDC systems. 

 

 

 

7th Semester REL7D002 High Voltage Systems and 
DC Transmission 

L-T-P        
3-0-0 

3 Credits 
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Books: 
[1] M. S. Naidu and V. Kamaraju, High Voltage Engineering, Tata McGraw Hill, 1995 
[2] E.W. Kimbark, Direct Current Transmission-vol.1, Wiley Inter science, New York , 

1971 
[3] J. Kuffel and W. S. Zaengl, High Voltage Engineering: Fundamentals, Newnes, 2000 
[4] J. Arrillaga, HVDC Transmission, IET, Peter Pereginver Ltd., London, U.K, 1998 
 
 
Digital 

Learning Resources:  

 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Name: High Voltage Engineering 
Course Link: https://nptel.ac.in/courses/108/104/108104048/ 
Course Instructor: Prof. Ravindra Arora, IIT Kanpur 

Course Name: High Voltage DC Transmission 
Course Link: https://nptel.ac.in/courses/108/104/108104013/ 
Course Instructor: Dr. S.N. Singh, IIT Kanpur 

about:blank
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Module-I:          (10 hours) 
 
Multirate Digital Signal Processing: Introduction, Decimation by a factor D, Interpolation bya 
factor I, Sampling rate Conversion by a rational factor I/D, Implementation of Samplingrate 
Conversion, Multistage implementation of Sampling rate Conversion, Sampling rateConversion of 
Band pass Signals, Sampling rate Conversion by an Arbitrary Factor, DigitalFilter Banks, Two-
channel Quadrature Mirror Filter Bank. 
 
 
Module-II:           (10 hours) 
 
Linear Prediction and Optimum Linear Filters: Random Signals, Correlation Functions, andPower 
Spectra, Innovation Representation of a Stationary Random Process, Forward andBackward Linear 
Prediction, Solution of the normal equations: The Levinson-DurbinAlgorithm. Properties of the 
Linear Prediction Error filters. Wiener filters for filtering andPrediction. Adaptive Filters: 
Applications of Adaptive filters, Adaptive Direct-Form FIR filters- The LMS Algorithm. 
 
 
Module-III:          (10 hours) 
 
Power Spectrum Estimation: Estimation of Spectra from Finite Duration Observations ofSignals, 
Nonparametric Methods for Power Spectrum estimation, Relationship between theAutocorrelation 
and the model parameters. Bayes Theorem, Maximum Likelihooddetection. 
 
 
Module-IV:          (10 hours) 
 
The Yule-Walker Method for the AR Model Parameters, The Burg Method for the AR 
modelParameters, Unconstrained Least-Squares Method for the AR model parameters, MA 
Modelfor Power Spectrum Estimation, ARMA model for Power Spectrum Estimation.  
 
Books: 

7th Semester REC7D003 Advanced Digital Signal 
Processing 

L-T-P        
3-0-0 

3 Credits 
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[1] Digital Signal Processing, John G.Proakis, Dimitris G. Manolakis, Pearson Education, 
New Delhi, 4th Edition, 2013. 

[2] Adaptive Filter Theory, Simon Haykin, Pearson Education, 5th Edition 2017. 
[3] Adaptive Signal Processing, Bernard Widrow, Samuel D Stearns, Pearson Education 
 

 
 
 
 
 
 
 
 
Module-I:          (10 hours) 

 
Evolution of Electric Power Grid, introduction to smart Grid, Concept, definitions, architecture and 
functions of Smart Grid. Need of Smart Grid. Difference between conventional & smart grid. 
Opportunities & Challenges of Smart Grid, Introduction to Smart Meters, Real Time Pricing, Smart 
Appliances. Automatic Meter Reading (AMR). Outage Management System (OMS). Home & 
Building Automation, Substation Automation, Feeder Automation, Smart Sensors, Geographic 
Information System (GIS). Intelligent Electronic Devices (IED) & their application for Monitoring 
& Protection. 

 
Module-II:          (10 hours) 

 
Phasor Measurement Units (PMU), Wide Area Measurement System (WAMS), Wide-Area based 
Protection and Control Micro-grid concepts, need and application, Issues of Interconnection. 
Protection & control systems for micro-grid. Storage systems including Battery, SMES, Pumped 
Hydro. Compressed Air Energy Storage. 

 
 

Module-III:          (10 hours) 
 

Variable speed wind generators, fuel-cells, micro-turbines. Integration of renewables and issues 
involved, Advantages and disadvantages of Distributed Generation. Power Quality & EMC in smart 
Grid. Power Quality issues of Grid connected Renewable Energy Sources. Power Quality 
Conditioners for micro-grid. Web based Power Quality monitoring, Power Quality Audit. 
 
Books: 
[1] Ali Keyhani, “Design of Smart power grid renewable energy systems”, Wiley 

IEEE,2011 
[2] Clark W. Gellings, “The Smart Grid: Enabling Energy Efficiency and Demand 

Response”, CRCPress, 2009. 

7th Semester REL7D003 Smart Grid L-T-P        
3-0-0 

3 Credits 
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[3] Stuart Borlase, “Smart Grid: Infrastructure,Technology and solutions “ CRC Press 
[4] Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko 

Yokoyama, “Smart Grid: Technology and Applications”, Wiley. 
[5] Andres Carvallo, John Cooper, “The Advanced Smart Grid: Edge Power Driving 

Sustainability: 1”, Artech House Publishers July 2011 
[6] MladenKezunovic, Mark G. Adamiak, Alexander P. Apostolov, Jeffrey George 

Gilbert “Substation Automation (Power Electronics and Power Systems)”, Springer 
 

Digital Learning Resources:  

Course Name: Introduction to Smart Grid 
Course Link: https://nptel.ac.in/courses/108/107/108107113/ 
Course Instructor: Prof. N.P. Padhy and Prof. Premalata Jena, IIT Roorkee 

 
 
 
 
Module-I:          (14 hours) 
 
FACTS concept and General System Considerations: Transmission Interconnections, Flowof Power 
in an AC System, what limits the Loading Capability, Power Flow and DynamicStability 
Considerations of a Transmission Interconnection, Relative Importance ofControllable Parameters, 
Basic Types of FACTS Controllers, Basic Description andDefinitions of FACTS Controllers.Static 
Shunt Compensation: Objectives of Shunt Compensation, Methods of ControllableVAR 
Generation, Static VAR Compensators, SVC and STATCOM 
 
Module-II:          (14 hours) 
 
Static Series Compensators: Objective of Series Compensation (GCSC, TSSC, TCSC), 
VariableImpedance Type Series Compensators, Switching Converter Type Series 
Compensators(SSSC) Static Voltage and Phase Angle Regulators: Objectives of Voltage and Phase 
AngleRegulators, Approaches to Thyristor-Controlled Voltage and Phase Angle Regulators(TCVRs 
and TCPARs). 
 
 
Module-III:          (8 hours) 
 
Combined Compensators: Introduction, Unified Power Flow Controller (UPFC), TheInterline 
Power Flow Controller (IPFC), Generalized and Multifunctional FACTSControllers. 
 
Books: 
[1] “Understanding FACTS: Concepts & Technology of Flexible AC Transmission 

Systems” By N.G.Hingorani&L.Gyugyi, IEEE Press, Standard Publishers 
Distributors, Delhi. 

[2] Facts Controllers in Power Transmission & Distribution by K.R.Padiyar, New Age 

7th Semester REL7D004 Flexible AC Transmission 
Systems 

L-T-P        
3-0-0 

3 Credits 

about:blank
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International 
[3] Modelling & Simulation in Power Networks, Enrique Acha, ClandioEsquival& 

H.A.Perez,CACamcho, John Wiley & Sons. 
 
 
Digital Learning Resources:  

Course Name: Facts Devices 
Course Link: https://nptel.ac.in/courses/108/107/108107114/ 
Course Instructor: Prof. Avik Bhattacharya, IIT Roorkee 

 
 
 
 
 
 
 
 
 
Module-I:          (10 hours) 
 
Introduction to different sources of energy and general discussion on their application togeneration, 
Indian Energy Scenario. Prediction of Load: Connected Load, Maximum Load, Demand Factor, 
Average load, Load Factor, Load duration curves, Diversity Factor, Choice of Type of Generation, 
Capacity Factor, Reserve Factor, Plant Use Factor, Base Load, Intermediate Load and Peak Load 
Plants. Economics of power generation: Cost of Electrical Energy, Construction costs, Fixed cost, 
Costs for Energy, Depreciation of Plant, Fuel cost, Economic scheduling principle, Annual 
Operating Costs, Effect of Load Factor on cost per kWh, Tariff or Charge to Consumer. 
 
Module-II:          (8 hours) 
 
Nuclear power station: Introduction to fission & fusion, Principle of Nuclear Energy, Reactor 
Construction, Controlled Chain Reaction, Brief study of various Types of Power Reactor, 
Operational Control of Reactors, Location and layout of nuclear power plant,Economics of Nuclear 
Power Station.  
 
Module-III:          (10 hours) 
 
Hydro Electric power station: Selection of site for hydro-electric power plant. Hydrology: 
Hydrological cycle, precipitation, run-off and its measurement, hydrograph,flow duration and mass 
curves, Estimation of amount stored by a dam across theriver,Storage and Pondage, Elementary 
idea about Earthen and Concrete Dam.Types of Turbines: Operational principle of Kaplan and 
Francis Turbine and Pelton wheel, Speed and PressureRegulation, Work done and Arrangement and 
location of Hydroelectric Station: Catchment area, Reservoir, Dam, Head Gate, Spillways, Pen 

7th Semester REL7D005 Power Station Engineering L-T-P        
3-0-0 

3 Credits 

about:blank
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stock, Surge Tanks, Scroll case, Draft tubes and Tail Race, Power House, Classification of 
Hydroelectric Power Plants.Governors, Plant auxiliaries.  
 
Module-IV:          (10 hours) 
 
Thermal power station: Selection of site for thermal power plantMain Parts and Working of a 
Steam Station:Overall Block Diagram indicating the air circuit, coal and ash circuit, water and 
steamcircuit, various types of steam turbines, ash and coal handling system, High Pressure 
andHigh-capacity water tube boilers, Economizer, Superheaters, De-Superheater, Re-heater,Air 
Pre-heater. Draft System: Natural, Induced Forced and Balance Draft, PA fan, FD fan, ID fan, 
Chimney. Condensers, Feed water heaters, Evaporators, Make-up water, bleeding of steam, 
coolingwater system. Electrostatic Precipitator: Basic working Principle and constructional details 
Governors, Plant auxiliaries. 
 
 
Books: 
[1] P. K. Nag, “Power Plant Engineering”, 3rd Edition, Tata McGraw Hill Publication. 
[2] M. V. Deshpande, “Elements of Electrical Power Station Design”, PHI. 
[3] Bernhardt G. A. Skrotzki, William A. Vopat, “Power Station Engineering and 

Economy”, 2nd Edition, Tata McGraw Hill Publication. 
[4] Arora &Domkundwar, “A Course in Power Plant Engineering”, Dhanpat Rai and 

sons. 
[5] R. K. Rajput, “A Text Book of Power Plant Engineering”, 3rd Edition, Laxmi 

Publishing 
  
 
Module-1 

Introduction-Definition & Characteristics of IoT, Physical Design of IoT- Things in IoT, IoT 
Protocols, Logical Design of IoT- IoT Functional Blocks, IoT Communication Models, IoT 
Communication APIs , IoT Enabling Technologies- Wireless Sensor Networks , Cloud Computing, 
Big Data Analytics , Communication Protocols , Embedded Systems, IoT Levels & Deployment 
Templates.  

Module-2 

Domain Specific IoTs  

Home Automation: Smart Lighting, Smart Appliances, Intrusion Detection, Smoke/Gas Detectors, 
Cities-Smart Parking, Smart Lighting, Smart Roads, Structural Health Monitoring, Surveillance, 
Emergency Response,  

Environment-Weather Monitoring, Air Pollution Monitoring, Noise Pollution Monitoring, Forest 
Fire Detection , River Floods Detection , Energy- Smart Grids , Renewable Energy Systems , 
Prognostics , Retail-Inventory Management , Smart Payments , Smart Vending Machines , 
Logistics-Route Generation & Scheduling , Fleet Tracking , Shipment Monitoring , Remote 
Vehicle Diagnostics, Agriculture-Smart Irrigation ,Green House Control ,Industry -Machine 

7th Semester RIT7D001 Internet of Things   L-T-P        
3-0-0 

3 Credits 
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Diagnosis & Prognosis Indoor Air Quality Monitoring ,Health & Lifestyle -Health & Fitness 
Monitoring, Wearable Electronics  

IoT and M2M Introduction, M2M-Difference between IoT and M2M, SDN and NFV for IoT-
Software Defined Networking , Network Function Virtualization  

Module-3 

IoT Platforms Design Methodology 

IoT Design Methodology-Purpose & Requirements Specification, Process Specification, Domain 
Model Specification, Information Model Specification , Service Specifications , IoT Level 
Specification, Functional View Specification , Operational View Specification , Device & 
Component Integration , Application Development, Case Study on IoT System for Weather 
Monitoring, Motivation for Using Python  

IoT Physical Devices & Endpoints 

What is an IoT Device-Basic building blocks of an IoT Device, Exemplary Device: Raspberry Pi, 
About the Board, Linux on Raspberry Pi , Raspberry Pi Interfaces – Serial, SPI , I2C , 
Programming Raspberry Pi with Python-Controlling LED with Raspberry Pi , Interfacing an LED 
and Switch with Raspberry Pi ,Interfacing a Light Sensor (LDR) with Raspberry Pi , Other IoT 
Devices- pcDuino, Beagle Bone Black , Cubieboard 

Module-3 

IoT &Beyond : Use of Big Data and Visualization in IoT, Industry 4.0 Concepts. Overview of 
RFID, Low-power design (Bluetooth Low Energy), range extension techniques (data mining and 
mesh networking), and dataintensive IoT for continuous recognition applications. Overview of 
Android / IOS App Development tools & Internet Of Everything  

Books:  

1. Internet of Things, A Hands on Approach, by ArshdeepBahga& Vijay audisetti, University 
Press.  

2. The Internet of Things, by Michael Millen, Pearson 
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MODULE-I                                                                                                              (08Hours) 

Introduction: Historical Perspective, VLSI Design Methodologies, VLSI Design Flow, Design 
Hierarchy, Concept of Regularity, Modularity and Locality, VLSI Design Styles, Computer-
Aided Design Technology. 
Fabrication of MOSFETs: Introduction, Fabrication Processes Flow – Basic Concepts, The 
CMOS n-Well Process, Layout Design Rules, Stick Diagrams, Full Customs Mask Layout 
Design. 
MOS Transistor: The Metal Oxide Semiconductor (MOS) Structure, The MOS System under 
External Bias, Structure and Operation of MOS Transistor (MOSFET), MOSFET Current-
Voltage Characteristics, MOSFET Scaling and Small-Geometry Effects, MOSFET Capacitance. 
 
MODULE-II 
MOS Inverters – Static Characteristics: Introduction, Resistive-Load Inverters, Inverters with 
n-Type MOSFET Load, CMOS Inverter. 
MOS Inverters – Switching Characteristics and Interconnect Effects: Introduction, Delay-
Time Definitions, Calculation of Delay-Times, Inverter Design with Delay Constraints, 

7th Semester REC5D006 Digital VLSI Design L-T-P        
3-0-0 

3 Credits 
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Estimation of Interconnect Parasitics, Calculation of Interconnect Delay, Switching Power 
Dissipation of CMOSInverters. 
Combinational MOS Logic Circuits: Introduction, MOS Logic Circuits with Depletion NMOS 
Loads, CMOS Logic Circuits, Complex Logic Circuits, CMOS Transmission Gates (Pass 
Gates). 
 
MODULE-III 
Sequential MOS Logic Circuits: Introduction, Behaviour of Bistable Elements, SR Latch 
Circuits, Clocked Latch and Flip-Flop Circuits, CMOS D-Latch and Edge Triggered Flip Flop. 
Dynamic Logic Circuits: Introduction, Basic Principles of Pass Transistor Circuits, Voltage 
Bootstrapping, Synchronous Dynamic Circuit Techniques, Dynamic CMOS Circuit Techniques, 
High Performance Dynamic CMOS Circuits. 
 
MODULE-IV 
Design for Testability: Introduction, Fault Types and Models, Ad Hoc Testable Design 
Techniques, Scan-Based Techniques, Built-In Self-Test (BIST) Techniques, Current Monitoring 
IDDQ Test. 
 
MODULE-V 
Semiconductor Memories: Introduction, Dynamic Random-Access Memory (DRAM), Static 
Random Access Memory (SRAM), Non-volatile Memory, FlashMemory. 
 
Books: 

[1] CMOS Digital Integrated Circuits: Analysis and Design, Sung-Mo Kang and Yusuf 
Leblebici, Tata McGraw-Hill Publishing Company Limited, 3rdEdn, 2003. 

[2] Principles of CMOS VLSI Design – a Systems Perspective, K. Eshraghian and N.H.E. 
Weste, Addison Wesley,2nd Edition, 1993. 

[3] Digital Integrated Circuits– A Design Perspective, Jan M. Rabaey,Anantha 
Chandrakasan, Borivoje Nikolic, PHI, 2nd Edn. 

[4] Modern VLSI Design System – on – Chip Design, Wayne Wolf, PHI, 3rd Edn. 

[5] VLSI Design, Debaprasad Das, Oxford University Press, New Delhi, 2010 

[6] CMOS Logic Circuit Design, John P. Uyemura, Springer, 2001. 

[7] Digital Integrated Circuit Design, Ken Martin, Oxford University Press, 2000. 

[8] VLSI Design Technique forAnalog and Digital Circuits, R L Geiger, TMH. 

 
 

 

Digital Learning Resources: 
 

Course Name: VLSI Design 
Course Link: https://nptel.ac.in/courses/117/101/117101058/ 
Course Instructor: Prof. A.N. Chandorkar, IIT Bombay 

 
Course Name: Digital VLSI Testing 
Course Link: https://nptel.ac.in/courses/117/105/117105137/ 
Course Instructor: Prof. S, Chattopadhyay, IIT Kharagpur 
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Course Name: VLSI Technology 
Course Link: https://nptel.ac.in/courses/117/106/117106093/ 
Course Instructor: Dr. Nandita Dasgupta, IIT Madras 
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MODULE-I                                                                                                              (10Hours) 

Evolution of Mechatronics, components of mechatronic system, types of mechatronic products, 
Signal theory, signal analysis and processing, Laplace transformation, Z-transformation modulation 
and de-modulation. Electrical components and electronic device –Resister, inductor and capacitor, 
reactance and impedance. Basic electronics devices junction diodes, Bipolar transistors 
 
MODULE-II   (08Hours) 
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Basic Digital Technology: Digital number system, Binary number system, Hexadecimal number 
system, Binary addition, Boolean Algebra, Logic function, Universal GATES, FLIP-FLOP, 
Registers counters. System modelling: Frequency response, Mechanical system, electrical system, 
Thermal system, Fluid system 
 
MODULE-III   (10Hours) 

Actuators- Electric motors; D.C. Motors, Stepper motor, Hydraulic actuators, Pneumatic actuators 
Transducer and Sensors: Principles, difference between transducer and sensors, transducer types – 
photo emissive, photo conductive, photovoltaic, thermistors, Thermocouple, Inductive, capacitive, 
Peizoelectric, Hall effect transducers, Ionization transducer, Encoders- Incremental encoder, 
Optical encoder, Bimetallic strip, Strain gauge, load cell. Programmable Logic controller: Basic 
Structure - Programming: Ladder diagram Timers, Internal Relays and Counters - Shift Registers - 
Master and Jump Controls, data handling, Analog input / output, PLC Selection &Application. 
Microprocessor ad Microcontroller: Microprocessor based Digital control, registers, Program 
counter, Intel -8085 microprocessor 
 
Books: 
[1] A Text Books of Mechatronics, R.K.Rajput, S.Chand& company 
[2] Mechatronics, N.G. P.C Mahalik, Tata McGraw Hill 
[3] Mechatronics, D.G. Alciator, M.B. Histand, Tata McGraw Hill 
[4] Mechatronics, A.Smaili& F Mrad, Oxford University Press 
[5] Mechatronics, K.P.ramchandran, G,K Vijay Raghavan, M. S Balachandran 
[6] Mechatronics An Intigrated approach, Clarence W de Sliva, CRC Press 
 
Digital Learning Resources:  

Course Name: Mechatronics 
Course Link: https://nptel.ac.in/courses/112/107/112107298/ 
Course Instructor: Prof. Pushparaj Mani Pathak, IIT Roorkee 

 
 
 
 
 

 
 
Module I              (12 Hours) 
Understanding Disaster: Concept of Disaster - Different approaches- Concept of Risk - Levels of 
Disasters - Disaster Phenomena and Events (Global, national and regional) Hazards and 
Vulnerabilities: Natural and man-made hazards; response time, frequency and forewarning levels of 
different hazards - Characteristics and damage potential or natural hazards; hazard assessment - 
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Dimensions of vulnerability factors; vulnerability assessment - Vulnerability and disaster risk - 
Vulnerabilities to flood and earthquake hazards  

Module II              (6 Hours) 
Disaster Management Mechanism: Concepts of risk management and crisis managements - 
Disaster Management Cycle - Response and Recovery - Development, Prevention, Mitigation and 
Preparedness - Planning for Relief  

Module III            (6 Hours) 
Capacity Building: Capacity Building: Concept - Structural and Non-structural Measures Capacity 
Assessment; Strengthening Capacity for Reducing Risk - Counter-Disaster Resources and their 
utility in Disaster Management - Legislative Support at the state and national levels  

Module IV              (12 Hours) 
Coping with Disaster: Coping Strategies; alternative adjustment processes - Changing Concepts of 
disaster management - Industrial Safety Plan; Safety norms and survival kits - Mass media and 
disaster management  
Planning for disaster management: Strategies for disaster management planning - Steps for 
formulating a disaster risk reduction plan - Disaster management Act and Policy in India - 
Organizational structure for disaster management in India - Preparation of state and district disaster 
management plans  

 
Books: 
[1] Manual on Disaster Management, National Disaster Management, Agency Govt of 

India. 
[2] Disaster Management by Mrinalini Pandey Wiley 2014. 
[3] Disaster Science and Management by T. Bhattacharya, McGraw Hill Education 

(India) Pvt Ltd Wiley 2015 
[4] Disaster Science and Management by T. Bhattacharya, McGraw Hill Education 

(India) Pvt Ltd Wiley 2015 
[5] Earth and Atmospheric Disasters Management, N. Pandharinath, CK Rajan, BS 

Publications 2009.  
[6] National Disaster Management Plan, Ministry of Home affairs, Government of India 

http://www.ndma.gov.in/images/policyplan/dmplan/draftndmp.pdf 
 

 
 
 
 

 
 
MODULE-I                                                                                                              (12Hours) 

Introduction: Intellectual property: meaning, nature and significance, need for intellectual property 
Right (IPR), IPR in India – Genesis and development, IPR in abroad, Examples: -Biotechnology 

7th 
Semester 

RIP7E002 Intellectual Property Right L-T-P    
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3 
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http://www.ndma.gov.in/images/policyplan/dmplan/draftndmp.pdf
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Research and Intellectual Property Rights Management. What is a patent, what can be protected by 
a patent, why should I apply for a patent? Patent Law, Patentability requirements, non-Patentable 
subject matters, Layout of the Patents. Procedure for domestic and international filing of 
applications, Restoration, Surrender and Revocations of Patents, Rights of Patentee and Working of 
Patent, Licensing and Enforcing Intellectual Property. 
 

MODULE-II                                                                                                              (10Hours) 

Copyrights: Copyright: meaning, scope; What is covered by copyright? How long does copyright 
last? Why protects copyright? Related rights, Rights covered by copyright. Ownership: Duration, 
Division, Transfer and Termination of Transfers. 
 
MODULE-III   (10Hours) 

Infringement and Remedies: Literal and non-literal infringement, Role of claims, Doctrines on 
infringement: Equivalent doctrine, Pith and Marrow doctrine, Comparative test. Defences: Gillette 
Defence, General grounds, Patents granted with conditions, Parallel import. Remedies: Civil, 
Administrative. 
 
MODULE-IV   (08Hours) 

State Law: Trade Secret, Contract, Misappropriation, Right of Publicity Trademarks, Trade Secret - 
Overview, Requirements, Misappropriation of Trade Secret, Departing Employees, Remedies, 
Criminal Liability, Misappropriation, Clickwrap Agreements, Idea Submissions; Right of Publicity, 
Federal Pre-emption, Review. 
 
Books: 
[1] W. R. Cornish and D. Llewellyn, Intellectual Property: Patents, Copyrights, Trade 

Marks and Allied Rights, Sweet & Maxwell. 
[2] Lionel Bently and Brad Sherman, Intellectual Property Law, Oxford University Press. 
[3] P. Narayanan, Intellectual Property Law, Eastern Law House 
[4] B. L. Wadehra, Law Relating to Intellectual Property, Universal Law Publishing Co. 
[5] V. K. Ahuja, Law Relating to Intellectual Property Rights, LexisNexis 
[6] AjitParulekar and Sarita D’Souza, Indian Patents Law – Legal & Business 

Implications;Macmillan India ltd, 2006 
[7] P. Narayanan; Law of Copyright and Industrial Designs; Eastern law House, Delhi, 

2010. 
 
 
 
 
Reference: 
[1] The Copyright Act, 1957 
[2] The Patent Act, 1970 
[3] The Trade Marks Act, 1999 
[4] The Designs Act, 2000 
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[5] The Geographical Indication of Goods Act, 1999 
[6] The Protection of Plant Varieties and Farmers’ Rights Act, 2001 
[7] The Semiconductor Integrated Circuits Layout Design Act, 2000 
 
Digital Learning Resources:  

Course Name: Intellectual Property 
Course Link: https://nptel.ac.in/courses/109/106/109106137/ 
Course Instructor: Prof. Feroze Ali, IIT Madras 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

about:blank
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Module I:        (12 Hrs)  
Global Warming and its effect: - Introduction and physical definition of global warming, the New 
Carbon Problem: Accumulation, Long Half-Life, Heating Potential, Carbon Emission Factors, 
Carbon Absorption in Nature, The Global Emission Situation and its effect in India, The Kyoto and 
Other Protocols and its view in India, Effect of climate change and its impact. 
Planning for the Future to reduce global warming: - Steps taken to Control Carbon Emissions 
universally, Use of Promotional and Punitive Mechanisms for Reducing Carbon in Atmosphere, 
The General Approach in Planning for the Future, Developing Countrywide Adaptive Measures for 
Safety of Local People, Developing Mitigative Measures for Global Reduction of Carbon, India's 
National Action Plan on Climate Change (NAPCC) till date, National Mission for a Green India, 
The MRV Debate. 
 
Module II:            (8 Hrs)  
Opportunities in Control of Carbon Emissions and Accumulation:- Essential Steps for Control of 
Carbon Emissions and Accumulation, Procedure to develop own Priorities and Business 
Opportunities in India for control of carbon emissions and accumulation, Needs a Mix of Green and 
Traditional Power Sources in India, A Logical Approach for Carbon Reduction, Need in India —
More Forests, Less Deforestation and payment rates procedure for controlling carbon emissions and 
its Promotional Mechanisms at India. Green Technologies for Energy Production: - Various 
Technologies Available for Energy Production, Cost Comparison of a Few Typical Systems for 
Power Generation, Sources of Energy Production Already in Use, Alternative Methods Ready for 
Use, Green Technologies Needing some Prior R&D Work. 
 
Module III:            (10 Hrs)  
Green Technologies for Personal and Citywide Application: - Measures to be taken for Green city, 
Carbon Emission Reduction at Personal Level, Carbon Emission Reduction at Local Authority and 
Citywide Level, Carbon Emissions from Imports. Green Technologies for Specific Applications:- 
Promotion of 'Green' Buildings, Guidelines, The Energy Conservation Building Code (ECBC), 
Green Hotels and Hospitals, Green Technologies for Transport, Green Roads, Ports and Harbours, 
Industries, Carbon, Carbon Emissions from a Few Selected Industries in India, The Changing 
Scenario in Cities, Need for Wider Application to Town Planning and Area Re-Development 
Projects, 'Green' Infrastructure for Municipal Services, Bringing up Indian Villages, Green Services 
for Crematoria, Spreading Message to all Stakeholders. 
Module IV:            (10 Hrs)  
Some High-tech Measures for Reducing Carbon Emissions: - Use of Solar Power with Satellite-
Based Systems, Use of Carbon Capture and Storage (Sequestration), Microorganisms, A Quick 
SWOT Analysis.Recommended Plan of Action: - India's National Action Plan Take Us to a Low-
Carbon Path, The Missions Help Develop Awareness, few case studies on Projects undertakenby 
Various Countries, Adaptive Measures Essential for Indian People to Cope with Climate Change 
 
Books 
[1] Green Technologies, Soli J. Arceivala, McGraw Hill Education 
[2] Green Technologies and Environmental Sustainability edited by Ritu Singh, Sanjeev  
Kumar 
 
Digital Learning Resources: 
Course Name: Sustainable Materials and Green Buildings 
Course Link:https://nptel.ac.in/courses/105/102/105102195/ 
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Course Instructor:Dr. B. Bhattacharjee, IIT Delhi 

 
 
 
Module-1 
Introduction to Big Data: Types of Digital Data-Characteristics of Data – Evolution of Big Data - 
Definition of Big Data - Challenges with Big Data - 3Vs of Big Data - Non Definitional traits of 
Big Data - Business Intelligence vs. Big Data - Data warehouse and Hadoop environment - 
Coexistence. Big Data Analytics: Classification of analytics - Data Science - Terminologies in Big 
Data - CAP Theorem - BASE Concept. NoSQL: Types of Databases – Advantages – NewSQL - 
SQL vs. NOSQL vs NewSQL. Introduction to Hadoop: Features – Advantages – Versions - 
Overview of Hadoop Eco systems - Hadoop distributions - Hadoop vs. SQL – RDBMS vs. Hadoop 
- Hadoop Components – Architecture – HDFS - Map Reduce: Mapper – Reducer – Combiner – 
Partitioner – Searching – Sorting - Compression. Hadoop 2 (YARN): Architecture - Interacting 
with Hadoop Eco systems. 

Module-2 
No SQL databases: Mongo DB: Introduction – Features - Data types - Mongo DB Query language - 
CRUD operations – Arrays - Functions: Count – Sort – Limit – Skip – Aggregate - Map Reduce. 
Cursors – Indexes - Mongo Import – Mongo Export. Cassandra: Introduction – Features - Data 
types – CQLSH - Key spaces - CRUD operations – Collections – Counter – TTL - Alter commands 
- Import and Export - Querying System tables. 

Module-3 
Hadoop Eco systems: Hive – Architecture - data type - File format – HQL – SerDe - User defined 
functions - Pig: Features – Anatomy - Pig on Hadoop - Pig Philosophy - Pig Latin overview - Data 
types - Running pig - Execution modes of Pig - HDFS commands - Relational operators - Eval 
Functions - Complex data type - Piggy Bank - User defined Functions - Parameter substitution - 
Diagnostic operator. Jasper Report: Introduction - Connecting to Mongo DB - Connecting to 
Cassandra - Introduction to Machine learning: Linear Regression – Clustering - Collaborative 
filtering - Association rule mining - Decision tree. 
 
Books: 

1. Seema Acharya, Subhashini Chellappan, “Big Data and Analytics”, Wiley Publication, 
2015. 

2. Judith Hurwitz, Alan Nugent, Dr. Fern Halper, Marcia Kaufman, “Big Data for Dummies”, 
John Wiley & Sons, Inc., 2013. 

3. Tom White, “Hadoop: The Definitive Guide”, O’Reilly Publications, 2011. 
4. Kyle Banker, “Mongo DB in Action”, Manning Publications Company, 2012. 
5. Russell Bradberry, Eric Blow, “Practical Cassandra A developers Approach”, Pearson 

Education, 2014. 
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Module I:        (14 Hrs)  
Basic tools of soft Computing: Fuzzy logic, Neural Networks and Evolutionary Computing, 
Approximations of Multivariate functions, Non - linear Error surface and optimization 

Fuzzy Logic Systems: Basics of fuzzy logic theory, Crisp and fuzzy sets; Basic set operations; 
Fuzzy relations, Composition of Fuzzy relations, Fuzzy inference, Zadeh's compositional rule of 
inference; Defuzzification; Fuzzy logic control; Mamdani and Takagi and Sugeno architectures. 
Applications to pattern recognition. 

Module II:          (14 Hrs) 

Neural networks: Single layer networks, Perceptron; Activation functions; Adaline- its training and 
capabilities, weights learning, Multilayer perceptrons; error back propagation, generalized delta 
rule; Radial basis function networks and least square training algorithm, Kohenen self - organizing 
map and learning vector quantization networks; Recurrent neural networks, Simulated annealing 
neural networks; Adaptive neuro-fuzzy information; systems (ANFIS). 

Module III:        (8 Hrs) 

Evolutionary Computing: Genetic algorithms: Basic concepts, encoding, fitness function, 
reproduction. Differences of GA and traditional optimization methods. Basic genetic, basic 
evolutionary programming concepts Applications, hybrid evolutionary algorithms. 

 
Books: 
 

1. F. O. Karry and C. de Silva, "Soft Computing and Intelligent Systems Design - Theory, 
Tools and Applications". Pearson Education.(Printed in India). 

2. J. S. R. Jang. C. T. Sun and E. Mizutani, "Neuro-fuzzy and soft-computing". PHI Pvt. Ltd., 
New Delhi. 

3. Fredric M. Ham and Ivica Kostanic, "Principle of Neuro Computing for Science and 
Engineering", Tata McGraw Hill.  

4. S. Haykins, "Neural networks: a comprehensive foundation". Pearson Education, India. 4) 
V. Keeman,"Learning and Soft computing", Pearson Education, India. 

5. R. C. Eberhart and Y. Shi, "Computational Intelligence Concepts to Implementation". 
Morgan Kaufmann Publishers (Indian Reprint). 
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Module-I            (12 hrs)  

Hardware Concepts Embedded System: Application and characteristics of embedded systems, 
Overview of Processors and hardware units in embedded system, embedded software in a system, 
Examples of Embedded system.  

ARM:ARM pipeline, Instruction Set Architecture ISA: Registers, Data Processing Instructions, 
Data Transfer Instructions, Multiplication’s instructions, Software interrupt, Conditional execution, 
branch instruction, Swap instruction, THUMB instructions.  

Module-II            (8hrs)  

Devices and device drivers: I/O devices, Serial peripheral interfaces,IIC, RS232C, RS422, RS485, 
Universal serial bus, USB Interface, USB Connector IrDA, CAN, Bluetooth, ISA, PCI, PCI -X and 
advance busses, Device drivers.  

Module –III            (9 hrs)  

Real Time Operating System (RTOS): Real-Time Task Scheduling: Some important concepts, 
Types of real-time tasks and their characteristics, Task scheduling, Clock-Driven scheduling, 
Hybrid schedulers, Event-Driven scheduling, Earliest Deadline First (EDF) scheduling, Rate 
monotonic algorithm (RMA)  

Module –IV            (8 hrs) 

Modelling Techniques: Software and programming concept: Processor selection for an 
embedded system, State chart, SDL, Petri-Nets, Unified Modeling Language (UML). Hardware 
software codesign. Hardware and software partitioning: K-L partitioning, Partitioning using genetic 
algorithm,  

Module –V            (8 hrs) 

Low power embedded system design: Dynamic power dissipation, Static power dissipation, 
Power reduction techniques, system level power management. Software design for low power 
devices.  

Books: 
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[1] “Embedded system architecture, programming and design” By Raj Kamal, TMH.  

[2] “Embedded System Design” by SantanuChattopadhay, PHI   
[3] Frank Vahid and Tony Givargis, Embedded Systems Design – A unified Hardware 

/Software Introduction, John Wiley, 2002.  

[4] “Hardware software co-design of Embedded systems” By Ralf Niemann, Kulwer 
Academic.  

[5] “Embedded real time system programming” By Sriram V Iyer, Pankaj Gupta, TMH. 

 

 
 
 

Digital Learning Resources:  

Course Name: Embedded Systems 
Course Link: https://nptel.ac.in/courses/108/102/108102045/ 
Course Instructor: Prof. Santanu Chaudhary, IIT Delhi 

 
Course Name: Embedded Systems 
Course Link: https://nptel.ac.in/courses/108/105/108105057/ 
Course Instructor: Prof. Amit Patra et al, IIT Kharagpur 

 
Course Name: Embedded Systems Design 
Course Link: https://nptel.ac.in/courses/106/105/106105159/ 
Course Instructor: Prof. Anupam Basu, IIT Kharagpur 
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Course Objectives: 

1. To facilitate the students with the concepts of Indian traditional knowledge and to make 
them understand the Importance of roots of knowledge system. 

2. To make the students understand the traditional knowledge and analyse it and apply it to 
their day to day life 

Course Outcomes : 

At the end of the Course, Student will be able to: 

1. Identify the concept of Traditional knowledge and its importance. 
2. Explain the need and importance of protecting traditional knowledge. 
3. IIllustrate the various enactments related to the protection of traditional knowledge. 
4. Interpret the concepts of Intellectual property to protect the traditional knowledge. 
5. Explain the importance of Traditional knowledge in Agriculture and Medicine. 

Module-1: 

Introduction to traditional knowledge: Define traditional knowledge, nature and characteristics, 
scope and importance, kinds of traditional knowledge, Indigenous Knowledge (IK), characteristics, 
traditional knowledge vis-a-vis indigenous knowledge, traditional knowledge Vs western 
knowledge traditional knowledge 

Module-2: 

Protection of traditional knowledge:The need for protecting traditional knowledge Significance of 
TK Protection, value of TK in global economy, Role of Government to harness TK. 

Module-3: 
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Legal framework and TK: The Scheduled Tribes and Other Traditional Forest Dwellers 
(Recognition of Forest Rights) Act, 2006, Plant Varieties Protection and Farmer's Rights Act, 2001 
(PPVFR Act); The Biological Diversity Act 2002 and Rules 2004, the protection of traditional 
knowledge bill, 2016. 

Module-4: 

Traditional knowledge and intellectual property: Systems of traditional knowledge protection, 
Legal concepts for the protection of traditional knowledge, Patents and traditional knowledge, 
Strategies to increase protection of traditional knowledge 

Module-5: 

Traditional Knowledge in Different Sectors: Traditional knowledge and engineering, Traditional 
medicine system, TK in agriculture, Traditional societies depend on it for their food and healthcare 
needs, Importance of conservation and sustainable development of environment, Management of 
biodiversity, Food security of the country and protection of TK 

 

Books: 

1. Traditional Knowledge System in India, by Amit Jha, 2009. 

2. Traditional Knowledge System in India by Amit Jha Atlantic publishers, 2002. 

3. "Knowledge Traditions and Practices of India" Kapil Kapoor, Michel Danino. 

Digital Learning Resources: 

 
Course Name: Ayurvedic Inheritance of India 
Course Link: https://nptel.ac.in/courses/121/106/121106003/ 
Course Instructor: Dr M. S. Valiathan, IIT, Madras 

                      https://www.youtube.com/watch?v=LZP1StpYEPM 
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