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Internet of Things (IoT)  

COURSE CODE : 18B1WEC747   

COURSE CREDITS: 03 

CORE/ELECTIVE: Elective 

 

Pre-requisite: Basics of communication systems 

Course Objectives: 

The primary objective of this course is 

1. To provide an understanding of IoT 

2. To introduce and familiarize with the recent developments in the domain of IoT and their 

applications. 

3. To develop a deep understanding of technologies in the development of IoT applications. 

4. To analyse IoT system through case studies and to implement basic IoT applications. 

 

Course Contents: 

Unit Contents Lectures 

required 

1 Introduction to IoT, Sensing, Actuation , Basics of  wireless technologies. 6 

2 Basics of Networking: Communication Protocols , Connectivity 

Technology, Sensor Networks, UAV Networks, Machine to Machine 

Communication. 

9 

3 Introduction to SDN, SDN for IoT SDN for IoT, Data Handling and 

Analytics, Cloud Computing, Sensor-Cloud, Fog Computing, 

Interoperability in IoT, Introduction to Aurdino, Integration of Sensor 

and Actuator with Aurdino. 

11 

4 Smart Cities and Smart Home, Connected Vehicles, Smart Grid, 

Industrial Internet of Things. 

9 

5 Case Studies: Agriculture, Case Study: Healthcare, Case Study-Activity 

Monitoring. 

8 

Total lectures 42 
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Suggested Text Book(s): 

1. The Internet of Things: Enabling Technologies, Platforms, and Use Cases", by Pethuru Raj 

and Anupama C. Raman (CRC Press) 

2. "Internet of Things: A Hands-on Approach", by Arshdeep Bahga and Vijay Madisetti 

(Universities Press) 

 

Suggested Reference Book(s): 

1. The internet of things, Samuel Greengard, 2020 The MIT Press 

2. Internet of Things: Architectures, Protocols and Standards 1st Edition 

 

Other useful resource(s): 

1. https://nptel.ac.in/noc/courses/noc19/SEM1/noc19-cs31/ 

2. https://onlinecourses.nptel.ac.in/noc17_cs22/preview 

3. https://onlinecourses.nptel.ac.in/noc19_cs32/preview 

Evaluation Scheme: 

 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. 
Teaching 

Assessment 
25 

Entire 

Semester 

Assignment (2) - 10 

Quizzes (2) - 10 

Attendance - 5 

 

 

 

 

https://nptel.ac.in/noc/courses/noc19/SEM1/noc19-cs31/
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Computational Techniques and Algorithms in Engineering 
 
Course Details 
Course Code:  
Level:  
Semester:  
Instructor:  
Outline Course Description:  
Unit I 
Matrix Vector and Matrix Matrix Multiplication Algorithms, Gaussian Elimination and Its 
Variants, Systems of Linear Equations, Triangular Systems, Positive Definite Systems, 
Cholesky Decomposition, Banded Positive Definite Systems, Sparse Positive Definite 
Systems, Gaussian Elimination and the LU Decomposition, Gaussian Elimination with Pivoting, 
Sparse Gaussian Elimination.  
Unit II 
Sensitivity of Linear Systems,Vector and Matrix Norms, Condition Numbers, Perturbing the 
Coefficient Matrix, A Posteriori Error Analysis Using the Residual, Roundoff Errors, Backward 
Stability, Propagation of Roundoff Errors, Backward Error Analysis of Gaussian 
Elimination,Scaling, Componentwise Sensitivity Analysis.  
Unit-III 
The Least Squares Problem, The Discrete Least Squares Problem, Orthogonal Matrices, 
Rotators, and Reflectors, Solution of the Least Squares Problem, The Gram-Schmidt Process, 
Geometric Approach, Updating the QR Decomposition.  
Unit IV 
The Singular Value Decomposition, Some Basic Applications of Singular Values,The SVD and 
the Least Squares Problem, Sensitivity of the Least Squares Problem.  
Unit V 
Eigenvalues and Eigenvectors, Systems of Differential Equations, The Power Method and 
Some Simple Extensions, Similarity Transforms, Reduction to Hessenberg and Tridiagonal 
Forms, The QR Algorithm, Implementation of the QR algorithm, Use of the QR Algorithm to 
Calculate Eigenvectors.  
Unit VI  
Iterative Methods for Linear Systems, The Classical Iterative Methods, Convergence of 
Iterative Methods, Descent Methods; Steepest Descent, Preconditioners, The Conjugate-
Gradient Method, Derivation of the CG Algorithm, Convergence of the CG Algorithm, Indefinite 
and Nonsymmetric Problems. 
Assumed Background:  
A basic background in engineering mathematics and computational techniques is assumed. In 
particular, it is assumed that the student has a basic understanding of linear algebra, 
probability theory, on which the more advanced material in this course will be built. 
 
Course Aims  
An course is designed to deepen student knowledge and capability in computational 
techniques in areas of particular importance to engineering. The course aims to give students 
the computational tools and theory needed for developing efficient algorithms to solve 
engineering problems. Specifically, the aim is ensure the student has excellent skills in 



numerical implementation of advanced methods in linear algebra. The students will be required 
to use MATLAB as an tool for their work during the course. 
 
 
Course Outcomes(COs) 
Course outcomes (19B1WCI531: Computational Techniques and 
Algorithms in Engineering)  

Level of 
Attainment  

CO-1 

Solve systems of linear equations using multiple methods, 
including Gaussian elimination and matrix inversion. Algorithms 
for vector and  matrix operations,. Usage 

CO-2 
Positive Definite Systems, Cholesky Decomposition, LU 
Decomposition, Sensitivity and roundoff errors Usage 

CO-3 Least Squares Problem, OR Decomposition Usage 
CO-4 SVD and QR algorithm Usage 

CO-5 
,Determine eigenvalues and eigenvectors and solve eigenvalue 
problems Assessment 

CO-6 Iterative algorithms and Convergence Assessment 
 
 
Detailed Description  
19B1WCI531: Computational Techniques and Algorithms  in Engineering 
Matrix Vector and Matrix Matrix Multiplication Algorithms, Gaussian Elimination 
and Its Variants, Systems of Linear Equations, Triangular Systems, Positive 
Definite Systems, Cholesky Decomposition, Banded Positive Definite Systems, 
Sparse Positive Definite Systems, Gaussian Elimination and the LU 
Decomposition, Gaussian Elimination with Pivoting, Sparse Gaussian Elimination  
 L1-5 
Sensitivity of Linear Systems,Vector and Matrix Norms, Condition Numbers, 
Perturbing the Coefficient Matrix, A Posteriori Error Analysis Using the Residual, 
Roundoff Errors, Backward Stability, Propagation of Roundoff Errors, Backward 
Error Analysis of Gaussian Elimination,Scaling, Componentwise Sensitivity 
Analysis  
 L6-11 
The Least Squares Problem, The Discrete Least Squares Problem, Orthogonal 
Matrices, Rotators, and Reflectors, Solution of the Least Squares Problem, The 
Gram-Schmidt Process, Geometric Approach, Updating the QR Decomposition  L12-19 
The Singular Value Decomposition, Some Basic Applications of Singular 
Values,The SVD and the Least Squares Problem, Sensitivity of the Least 
Squares Problem  L20-23 
Eigenvalues and Eigenvectors, Systems of Differential Equations, The Power 
Method and Some Simple Extensions, Similarity Transforms, Reduction to 
Hessenberg and Tridiagonal Forms, The QR Algorithm, Implementation of the 
QR algorithm  L24-30 
Iterative Methods for Linear Systems, The Classical Iterative Methods, 
Convergence of Iterative Methods, Descent Methods; Steepest Descent, L36-42 



Preconditioners, The Conjugate-Gradient Method, Derivation of the CG 
Algorithm, Convergence of the CG Algorithm, Indefinite and Nonsymmetric 
Problems. 

 

Evaluation scheme: 

Test 1                        15 
Test 2                        25 
Test 3                        35 
Internal                       25(quiz=12,Assignment=9,Regularity=4) 
Total                               100   marks 

 
 

Text Book 
Fundamentals of Matrix Computations, DAVID S. WATKINS 
Linear Algebra Done Right, by Sheldon Axler 
 
References  
The following is an excellent text for reviewing fundamental concepts and some applications of 
linear algebra. 

• Gilbert Strang, Linear Algebra and Its Applications, 4th Edition, Brooks Cole, 2006. 
• Gene H. Golub and Charles F. Van Loan, Matrix Computations, 3rd edition, John 

Hopkins University Press, 1996, ISBN 0-8018-5414-8.  
• Lloyd N. Trefethen and D. Bau III, Numerical Linear Algebra, SIAM, 1997.  
• James W. Demmel, Applied Numerical Linear Algebra, SIAM, 1997.  

 
References on Iterative Methods and Multigrid Methods 
The following books are for additional readings on iterative methods and multigrid methods, 
which are increasingly important but not covered in this course due to time constraint. 

• Anne Greenbaum, Iterative Methods for Solving Linear Systems, SIAM, 1997.  
• Yousef Saad, Iterative Methods for Sparse Linear Systems, SIAM, 2003.  
• William L. Briggs, Van Emden Henson, Steve F. McCormick, A Multigrid Tutorial, 2nd 

edition, SIAM, 2000.  
 
References on C Programming 
If you want to purchase a C book, a classical one is  

• B.W. Kernighan, D.M. Ritchie, C Programming Language (2nd edition). Prentice Hall, 
1988.  

• M. Banahan, D. Brady and M. Doran, The C Book, second edition, Addison Wesley, 
1991.  

• C Programming, Wikibooks 
 
CO-PO-PSO Articulation Matrix 

CO-PO Mappings (15M1WCI432:Advanced Computational Techniques in Engineering)  
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CO-1 3 2 3 2 2 3 2 3 2 2 3 3 83.3 
CO-2 3 2 3 2 2 3 3 2 2 3 3 3 86.1 
CO-3 2 2 2 2 2 3 3 3 2 2 3 3 80.6 
CO-4 3 2 3 2 3 2 2 3 3 3 2 2 83.3 
CO-5 3 2 2 2 3 2 2 2 2 3 3 3 80.6 
CO-6 2 3 3 3 3 2 3 2 2 3 3 2 86.1 

  88.9 72.2 88.9 72.2 83.3 83.3 83.3 83.3 72.2 88.9 94.4 88.9   

              PO-1. Engineering knowledge 
PO-2. Problem analysis 
PO-3.  Design/development of solutions 
PO-4. Conduct investigations of complex problems 
PO-5. Modern tool usage 
PO-6. The engineer and society 
PO-7. Environment and sustainability 
PO-8. Ethics 
PO-9. Individual and team work 
PO-10. Communication 
PO-11. Project management and finance 
PO-12. Life-long learning 

  
Attainment of PSOs through COs  

Sr No PSO-1 PSO-2 PSO-3 PSO-4  

CO-1  3  2  2  2 79 

CO-2  2  3  2  3 79 

CO-3  3  2  3  2 81 

CO-4  2  2  2  2 75 

CO-5  2  3  2  3 79 

CO-6 3  2 3  2 79 



Average Score  81 82  85  76  

 
Program Specific Outcomes 

PSO-1 Detailed Knowledge of contemporary issues in CSE. 

PSO-2 Strong skills in learning new programming environments. 

PSO-3 
Ability to analyse, design, model, develop , test and manage complex software and information 
management systems. 

PSO-4 
Analysing the impact of Computer   Science and Engineering solutions in the societal and human 
context. 

 



Digital Image Processing using Python
COURSE CODE:

COURSE CREDITS:

CORE/ELECTIVE: ELECTIVE

L-T-P:

Pre-requisite: Python

Course Objectives:

1. To introduce various fundamentals of Digital Image Processing.
2. To provide hands-on practice on different image processing methods using python.

Course Outcomes:

Sl. No. Course Outcomes Level of
Attainment

CO-1 Able to understand the process of image acquisition. Familiarity

CO-2 Able to implement different image processing methods for enhancement, edge
detection and segmentation. Assessment

CO-3 Able to implement different image processing methods on python Usage

CO-4 Understand the concept of machine learning in images. Familiarity

Course Contents:

Unit Contents Lectures
required

1 Introduction to Image Processing:- Acquisition of Images, Image Sampling and
quantization, Intensity and Spatial Resolution of Images. 7

2
Introduction to Python and OpenCV: Introduction to Numpy, Pandas, and
OpenCV. Implementation of basic functions like reading & writing an image,
cropping, resizing, rotation of images.

7

3
Image enhancement: Histogram and contrast on an image, point processing of an
image, processing in spatial domain, processing in spectral domain, noise modeling.
Implementation of enhancement methods using python.

8

4 Edge Detection: Point detection, line detection, different gradient operators, Laplacian
operator, and Canny edge detection. Implementation of edge detection using python. 8

5 Image Segmentation: Intensity thresholding based image segmentation; Region
growing and region splitting algorithm; watershed segmentation. Implementation of

7
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segmentation methods using python.

6 Machine Learning based Image Processing: Introduction to Machine Learning and
convolutional neural network. 5

Total lectures 42

Suggested Text Book(s):
1. RC Gonzalez, RE Woods, Digital Image Processing, 3rd Ed., Pearson Publisher, 2008.
2. Ravishankar chityala, Sridevi Pudipeddi, Image Processing and Acquisition using Python, 2nd

Ed., CRC Press, 2020.

Suggested Reference Book(s):
1. Chris Solomon, Toby Breckon: Fundamental of Digital Image Processing, 1st Ed., John Wiley &

Sons, 2011.
2. Jan Erik Solem, Programming Computer Vision with Python: Tools and Algorithms for

Analyzing Images, O'Reilly Media, 2012

Other useful resource(s):
1. https://nptel.ac.in/courses/108/103/108103174/ (Prof. M.K. Bhuyan, Electrical Engineering, IIT

Guwahati)
2. https://docs.opencv.org/4.x/d9/df8/tutorial_root.html

Evaluation Scheme:

S. No Exam Marks Duration Coverage / Scope of Examination

1 T-1 15 1 Hour. Syllabus covered up to T-1

2 T-2 25 1.5 Hours Syllabus covered up to T-2

3. T-3 35 2 Hours Entire Syllabus

4. Teaching Assessment 25
Entire

Semester

Assignment (2) - 10
Quizzes (2) - 10
Attendance - 5

Department of Electronics and Communication Engineering

https://nptel.ac.in/courses/108/103/108103174/


Course Outcomes (COs) contribution to the Programme Outcomes(POs)

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 Avg.

CO1 3 3 2 2 2 2 3 1 2 3 3 1 2.2

CO2 3 1 3 2 1 2 3 2 2 3 2 2 2.1

CO3 3 3 2 2 1 2 2 2 3 2 1 2 2.1

CO4 3 2 2 2 2 2 2 2 2 2 2 1 2.0

Avg. 3 2.2 2.2 2 1.5 2.0 2.5 1.7 2.2 2.5 2.0 1.5
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Digital Electronics and Logic Design 
 

COURSE CODE: 18B11EC312 

COURSE CREDITS: 4 

CORE/ELECTIVE: CORE 

                   L-T-P: 3-1-0 
   

Pre-requisite: None 

Course Objectives: 
 

1. To understand the fundamental characteristics of digital logic levels. 
2. To apply the knowledge to understand digital electronics circuits. 

 
Course Outcomes: 

 

S. No. 
Course Outcomes 

Level of Attainment 

CO1 Have a thorough understanding of the fundamental concepts and 
techniques used in digital electronics. 

Familiarity 

CO2 
To understand and examine the structure of various number 
systems and its application in digital design. 

Familiarity 

CO3 
The ability to understand, analyze and design various 
Combinational and sequential circuits.. 

Usage 

 
CO4 

Ability to identify basic requirements for a design application and 
propose a cost effective solution. 

Usage 

 
CO5 

The ability to identify and prevent various hazards and timing 
problems in a digital design 

Assessment 

CO6 To develop skill to build, and troubleshoot digital circuits. 
Assessment 

 

Course Contents: 
 

Unit Contents Lectures 
required 

 
 
 

1 

Fundamentals of Digital Systems and logic families: Digital signals, 
digital circuits, AND, OR, NOT, NAND, NOR and Exclusive-OR 
operations, Boolean algebra, examples of IC gates, number systems- 
binary, signed binary, octal hexadecimal number, binary arithmetic, one’s 
and two’s complements arithmetic, codes, error detecting and correcting 
codes, characteristics of digital lCs, digital logic families, TTL, Schottky 
TTL and CMOS logic, interfacing CMOS and TTL, 
Tri-state logic. 

 
 
 

11 
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2 

Combinational Digital Circuits: Standard representation for logic 
functions, K-map representation, simplification of logic functions using 
K-map, minimization of logical functions. Don’t care conditions, 
Multiplexer, De-Multiplexer/Decoders, Adders, Subtractors, BCD 
arithmetic, carry look ahead adder, serial adder, digital comparator, parity 
checker/generator, code converters, priority encoders, decoders/drivers 
for display devices. 

 
 
 

10 

 
 
 
 

3 

Sequential circuits and systems: A 1-bit memory, the circuit properties of 
Bistable latch, the clocked SR flip flop, J- K-T and D types flipflops, 
applications of flipflops, shift registers, applications of shift registers, 
serial to parallel converter, parallel to serial converter, ring counter, 
sequence generator, ripple(Asynchronous) counters, synchronous 
counters, counters design using flip flops, special counter IC’s, 
asynchronous sequential counters, applications of counters. Finite state 
machines, Design of synchronous FSM. 

 
 
 
 

14 

 
 
 

4 

A/D and D/A Converters: Digital to analogue converters: weighted 
resistor/converter, R-2R Ladder D/A converter, specifications for D/A 
converters, sample and hold circuit, analogue to digital converters: 
quantization and encoding, parallel comparator A/D converter, successive 
approximation A/D converter, counting A/D converter, dual slope A/D 
converter, A/D converter using voltage to frequency and voltage to time 
conversion, specifications of A/D converters. 

 
 
 

4 

 
 

5 

Programmable logic devices: Commonly used memory chips, ROM as a 
PLD, Programmable logic array, Programmable array logic, complex 
Programmable logic devices (CPLDS), Field Programmable Gate Array 
(FPGA). 

 
 

3 

Total lectures 42 

 
 

Suggested Text Book(s): 
 

1. A. Kumar, "Fundamentals of Digital Circuits", 4th Edition, Prentice Hall India, 2016. 
2. M. M. Mano, Michael D Ciletti, “Digital Logic and Computer Design", 4th Edition, Pearson 

Education India, 2008. 
3. R. P. Jain, "Modern Digital Electronics", 4th Edition, McGraw Hill Education, 2010. 
 

 
Other useful resource(s): 
 

1. https://onlinecourses.nptel.ac.in/noc18_ee33/ (Prof. Santanu Chattopadhyay, IIT 
Kharagpur) 

2. https://nptel.ac.in/courses/117106086/ (Prof. S. Srinivasan, IIT Madras) 
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Evaluation Scheme: 
 

S. No. Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. Teaching Assessment 25 Entire 
Semester 

Assignment (2) - 10 
 

Quizzes (2) - 10 
 

Attendance - 5 

 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 
 
 

 
Course 
Outcomes 
(Digital 
Electronic
s and 
Logic 
Design) 

 
PO 
1 

 
PO 
2 

 
PO 
3 

 
PO 
4 

 
PO 
5 

 
PO- 

6 

 
PO 
7 

 
PO 
8 

 
PO 
9 

 
PO 
10 

 
PO 
11 

 
PO 
12 

 
 
Average 

CO1 2 2 2 2 3 2 1 1 3 2 2 3 2.08 

CO2 3 3 2 3 3 3 3 1 1 3 3 3 2.42 

CO3 3 3 3 3 3 3 2 1 2 3 2 3 2.50 

CO4 3 2 3 1 2 3 1 3 1 2 3 3 2.17 

CO5 3 3 2 3 3 3 1 2 1 3 2 3 2.42 

CO6 2 3 3 3 3 2 2 2 3 3 1 2 2.42 

Average 2.67 2.67 2.50 2.50 2.83 2.67 1.66 1.66 1.83 2.67 2.17 2.83  
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