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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 REC7D001 Digital Image Processing 3-0-0 3 100 50 
REC7D002 Embedded Systems 
REC7D003 Advanced Digital Signal 

Processing 
3 PE REC7D004 Image and Video Processing 3-0-0 3 100 50 

REC7D005 Adaptive Digital Signal 
Processing 

REC7D006 Radar and TV Engineering  
4 OE RIT7D001 Internet of Things   3-0-0 3 100 50 

RCS7D006 Deep Learning 
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 
RCS7D005 Computer Vision 
RCS7D007 Soft Computing 

 
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 
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*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/ 
Course Instructor: Prof. Manoj Kumar Mondal, IIT Kharagpur 

 
 

 

7th Semester RED7E001 Entrepreneurship 
Development 

L-T-P        
3-0-0 

3 Credits 
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Module-I  

Fundamentals – Steps in digital image processing, sampling and quantization, relationship 
between pixels, imaging geometry Image Transforms – Fourier Transform, Discrete Fourier 
Transform, Fast Fourier Transform, Discrete Cosine Transform, Walsh Transform, Hadamard 
Transform, Hotelling Transform.  

Module-II 

Image Enhancement – Point processing, spatial filtering (smoothing and sharpening filters), 
enhancement in frequency domain. Filtering in the Frequency Domain: preliminary concepts, 
2D DFT and its properties,basic filtering in the frequency domain, image smoothing and 
sharpening.  

Module-III 

Image Restoration and Reconstruction: Image restoration/degradation model, noisemodels, 
restoration in the presence of noise only, estimating the degradation function. Color Image 
Processing: Color models, Color transformation.  

Module-IV 

Wavelets and Multi-resolution Processing: multiresolution expansions, wavelettransforms in 
one and two dimensions. Image Compression: Fundamentals, Some basic compression 
methods (Chapter 8 of Book 1)  

Books 

1. Digital Image Processing, R.C. Gonzalez, R.E. Woods, Pearson Education , 3rd 
Edition, 2007  

2. Digital Image Processing, S. Sridhar, Oxford University Press,2011  
3. Digital Image Processing And Analysis, B. Chanda, Dutta D. Majumder ,PHI 
4. Digital Image Processing using MATLAB, Rafael C. Gonzalez, Richard E. Woods 

Pearson Education, Inc., Seventh Edition, 2004.  
5. Digital Image Processing, S. Sridhar, Oxford University Press,2011 3. Digital Image         

Processing, William K. Pratt, John Wiley, New York, 2002 

 

Digital Learning Resources:  

Course Name: Digital Image Processing 
Course Link: https://nptel.ac.in/courses/117/105/117105135/ 
Course Instructor: Prof. P.K. Biswas, IIT Kharagpur 
 
 

 

  

7th Semester  Digital Image Processing L-T-P        
3-0-0 

3 Credits 7th Semester REC7D001 Digital Image Processing L-T-P        
3-0-0 

3 Credits 
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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: 
 
[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.  

7th Semester  REC7D002 Embedded Systems L-T-P        
3-0-0 

3 Credits 
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[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 

 

 
Module –I 
 
Fundamentals of Image processing and Image Transforms: Basic steps of Image 
processing system sampling and quantization of an Image – Basic relationship between pixels 
Image Transforms: 2 – D Discrete Fourier Transform, Discrete Cosine Transform (DCT), 
Discrete Wavelet transforms 
 
Module –II 
 
Image Processing Techniques: Image Enhancement: Spatial Domain methods: Histogram 
Processing, Fundamentals of Spatial Filtering, Smoothing Spatial filters, Sharpening Spatial 
filters Frequency Domain methods: Basics of filtering in frequency domain, image 
smoothing, image sharpening, selective filtering Image Segmentation: Segmentation 
concepts, point, line and Edge detection, Thresholding, region based segmentation  
 
Module –III 
 
Image Compression: Image compression fundamentals – coding Redundancy, spatial and 
temporal redundancy. Compression models : Lossy and Lossless, Huffmann coding, 
Arithmetic coding, LZW coding, run length coding, Bit Plane coding, transform coding, 
predictive coding , wavelet coding, JPEG standards  
 
Module –IV 
 
Basic Steps of Video Processing: Analog video, Digital Video, Time varying Image 
Formation models : 3D motion models, Geometric Image formation , Photometric Image 
formation, sampling of video signals, filtering operations 
 

7th Semester REC7D004 Image and Video Processing L-T-P        
3-0-0 

3 Credits 

about:blank
about:blank
about:blank
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Module –V 
2-D Motion Estimation: Optical flow, general methodologies, pixel based motion 
estimation, Block matching algorithm, Mesh based motion Estimation, global Motion 
Estimation, Region based motion estimation, multi resolution motion estimation. Waveform 
based coding, Block based transform coding, predictive coding, Application of motion 
estimation in video coding.  
 
Books: 

1. Gonzaleze and Woods , “Digital Image Processing”, 3rd edition , Pearson  
2. Yao wang, JoemOstarmann and Ya – quin Zhang, “Video processing and 

communication”,1st edition , PHI 
3. M. Tekalp , “Digital video Processing”, Prentice Hall International 
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MODULE–I (8 Hours) 
 
Introduction: Adaptive Systems – Definition and characteristics, General properties, Open 
andClosed Loop Adaptations, Applications. 
The Adaptive Linear Combiner: Performance function, Gradient and Mean Square Error, 
Examples. 
 
MODULE – II (10 Hours) 
 
Theory of Adaptation with Stationary Signals: Properties of the Quadratic 
PerformanceSurface, Significance of eigen values, eigen vectors, correlation matrix. 
Searching the Performance Surface: A simple gradient search algorithm, Stability and Rate 
ofconvergence, the learning curve. 
 
MODULE-III (10 Hours) 
 
Gradient Estimation and its effects on Adoption: The performance penalty, Variance of 
thegradient estimate, Misadjustment.Adaptive Algorithms and Structures: The LMS 
Algorithm, Convergence, learning Curve,Performance analysis, Filtered X LMS algorithm, 
 
MODULE-IV 
 
Applications: Adaptive Modelling and System Identification using adaptive filter, 
InverseAdaptive Modelling, Deconvolution, and equalization using adaptive filter. 
 
Books 
1. Adaptive Signal Processing, Bernard Widrow and Samuel D. Stearns, Pearson Education, 
2nd impression, 2009. 
2. Adaptive Filter Theory, Simon Haykin, Pearson Education, 4th Edn. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7th Semester  REC7D005 Adaptive Digital Signal 
Processing 

L-T-P        
3-0-0 

3 Credits 
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Module I 
 
Radar : The Radar equation-Pulse Radar-CW Radar-CW Radar with non zero IF, equation 
for Doppler frequency- FM-CW Radar using sideband superhetrodyne receiver, MTI Radar-
Delay line canceller, MTI Radar with power amplifier & power oscillator, Non coherent MTI 
Radar, Pulse Doppler Radar, Radar Transmitters. Radar Modulator-Block diagram. Radar 
receivers- noise figure, low noise front ends, Mixers – Different types of Displays – 
Duplexers- Branch type and balanced type. Navigation- Loop Antenna, Radio compass. 
Hyperbolic Systems of Navigation, LORAN – A. Distance Measuring Equipment . 
Instrument Landing System – Localizer, Glide Slope, Marker beacons.  
 
Module II 
 
Television: Scanning, Blanking and synchronisation, Picture signal - composite video 
signalVestigial sideband transmission-Principle of CCD Camera - Monochrome picture tube- 
Monochrome TV receivers- RF tuner ,VHF tuner- Video amplifier, IF section, Vestigial 
sideband correction- Video detectors, Sound signal separation, AGC, sync separation, 
horizontal and vertical deflection circuits, EHT generation. Colour TV system: Principle of 
colour signal transmission and reception, PAL, NTSC, SECAM (block schematic 
description), Picture tube – delta gun.  
 
Module III 
 
Digital TV: Digitized Video, Source coding of Digitized Video – Compression of Frames – 
DCT based – (JPED), Compression of Moving Pictures (MPEG). Basic blocks of MPEG2 
and MPE4. Digital Video Broadcasting (DVB) – Modulation: QAM – (DVB-S, DVB-C), 
OFDM for Terrestrial Digital TV (DVB –T). Reception of Digital TV Signals (Cable, 
Satellite and terrestrial). Digital TV over IP, Digital terrestrial TV for mobile. Display 
Technologies – basic working of Plasma, LCD and LED Displays. 
 
Books: 
 

1. Merrill I. Skolnik: Introduction to Radar Systems,3/e, Tata McGraw Hill,  
2. N.S.Nagaraja: Elements of Electronic Navigation, 2/e, Tata McGraw Hill  
3. R.R. Gulati: Monochroeme and Colour Television. New Age international, 2008.  
4. Herve Benoit, Digital Television Satellite, Cable, Terrestrial, IPTV, Mobile TV in the 

DVB Framework, 3/e, Focal Press, Elsevier, 2008 
5. Shlomo Ovadia: Broadband Cable TV Access Networks, PH-PTR, 2001  
6. Byron Edde: Radar Principles, Technology & Applications, Pearson Education.  
7. Mark E Long: ―The Digital Satlitte TV Hand Book‖, Butterworth-Heinemann.  
8. K.R.Rao, J.O.Hwang, Techniques and standards for Image,Video and Audio 

coding,Prentice Hall,1996  
9. John Arnold, Michael Frater, Mark Pickering,Digital Television Technology and 

Standards, John Wiley & Sons, Inc, 2007  
10. Robert L. Hartwig,Basic TV Technology: Digital and Analog, 4/e, Focal Press, 

Elsevier, 2005 
 

7th Semester  REC7D006 Radar and TV Engineering L-T-P        
3-0-0 

3 Credits 
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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 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 

6th Semester RIT7D001 Internet of Things L-T-P        
3-0-0 

3 Credits 
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Module-4 

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 

 
 

7th 
Semester 

RCS7D006 Deep Learning L-T-P    
3-0-0 

3 
CREDITS 

 
MODULE-I: 
 
Introduction to TensorFlow :Computational Graph, Key highlights, Creating a Graph, 
Regression example, Gradient Descent, TensorBoard, Modularity, Sharing 
Variables,KerasPerceptrons: What is a Perceptron, XOR Gate  
 
MODULE-III: 
 
Activation Functions : Sigmoid,ReLU, Hyperbolic Fns,Softmax Artificial Neural Networks : 
Introduction, Perceptron Training Rule, Gradient Descent Rule  
 
MODULE-II: 
 
Gradient Descent and Backpropagation: Gradient Descent, Stochastic Gradient Descent, 
Backpropagation, Some problems in ANN Optimization and Regularization :Overfitting and 
Capacity, Cross Validation, Feature Selection, Regularization, Hyperparameters  
 
MODULE-IV: 
 
Introduction to Convolutional Neural Networks: Introduction to CNNs, Kernel filter, 
Principles behind CNNs, Multiple Filters, CNN applications Introduction to Recurrent Neural 
Networks: Introduction to RNNs, Unfolded RNNs, Seq2Seq RNNs, LSTM, RNN 
applications 
 
MODULE-V: 
 
Deep Learning applications: Image Processing, Natural Language Processing, Speech 
Recognition, Video Analytics  
 
Book  

1. Goodfellow, I., Bengio,Y., and Courville, A., Deep Learning, MIT Press, 2016.  
 



B.Tech(ECE/ ETC) Syllabus from Admission Batch 2018-19                    7th Semester 
 

 

 

2. Bishop, C. ,M., Pattern Recognition and Machine Learning, Springer, 2006.  
3. Yegnanarayana, B., Artificial Neural Networks PHI Learning Pvt. Ltd, 2009. 
4. Golub, G.,H., and Van Loan,C.,F., Matrix Computations, JHU Press,2013. 
5. Satish Kumar, Neural Networks: A Classroom Approach, Tata McGraw-Hill 

Education, 2004. 
 
 
 

7th 
Semester 

REI7D003 Mechatronics L-T-P    
3-0-0 

3 
CREDITS 

 
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) 

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 
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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 - 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 

7th 
Semester 

REV5D004 Disaster Management 
 

L-T-P    
3-0-0 

3 
CREDITS 
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Publications 2009.  
[6] National Disaster Management Plan, Ministry of Home affairs, Government of India 

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

 
7th 

Semester 
RIP7E002 Intellectual Property Right L-T-P    

3-0-0 
3 

CREDITS 
 
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 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 

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

 
 
 

7th 
Semester 

RGT6A003 Green Technology L-T-P    
3-0-0 

3 
CREDITS 

 
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. 

about:blank
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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/ 
Course Instructor:Dr. B. Bhattacharjee, IIT Delhi 
 
 
 

7th 
Semester 

RIT7D002 Bigdata Analytics L-T-P    
3-0-0 

3 
CREDITS 

 
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 

about:blank
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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. 
 
 
 

7th 
Semester 

RCS7D005 Computer Vision  L-T-P    
3-0-0 

3 
CREDITS 

 
Module I:          (8 Hrs) 

Image formation and camera calibration: Introduction to computer vision, geometric 
camera models, orthographic and perspective projections, weak perspective projection, 
intrinsic and extrinsic camera parameters, linear and nonlinear approaches of camera 
calibration. 

Module II: (6 Hrs)   

Feature detection and matching: Edge detection, interest points and corners, local image 
features, feature matching and Hough transform, model fitting and RANSAC, scale invariant 
feature matching. 

Module III:    (12 Hrs)   
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Stereo Vision: Stereo camera geometry and epipolar constraints, essential and fundamental 
matrix, image rectification, local methods for stereo matching: correlation and multi-scale 
approaches, global methods for stereo matching: order constraints and dynamic 
programming, smoothness and graph-based energy minimization, optical flow. 

 

Module IV:    (10 Hrs)   

Shape from Shading:Modeling pixel brightness, reflection at surfaces, the Lambertian and 
specular model, area sources, photometric stereo: shape from multiple shaded images, 
modeling inter-reflection, shape from one shaded image. 

Module V:    (6 Hrs)   

Structure from motion: Camera self-calibration, Euclidean structure and motion from two 
images, Euclidean structure and motion from multiple images, structure and motion from 
weak-perspective and multiple cameras. 

 

Books: 

1. Forsyth, D. A. and Ponce, J., "Computer Vision: A Modern Approach", Prentice Hall, 
2nd Ed. 

2. Szeliki, R., "Computer Vision: Algorithms and Applications", Springer. 
3. Hartley, R. and Zisserman, A., "Multiple View Geometry in Computer Vision", 

Cambridge University Press. 
 
 
 
 

7th 
Semester 

RCS7D007 Soft Computing L-T-P    
3-0-0 

3 
CREDITS 

 
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, 
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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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7th 
Semester 

REC7D003 Advanced Digital Signal 
Processing 

L-T-P    
3-0-0 

3 
CREDITS 

 
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: 
[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 

 
 
Digital Learning Resources:  
Course Name:  Advance Digital Signal Processing 
Course Link: https://nptel.ac.in/courses/117/101/117101001/ 
Course Instructor: Prof. V.M. Gadre, IIT Bombay 
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7th 

Semester 
RIK7F001 Essence of Indian 

Knowledge Tradition - II 
L-T-P    
3-0-0 

3 
CREDITS 

 
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: 

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: 
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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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