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VISION OF THE INSTITUTE

To be an institute of excellence in engineering education and
research, producing socially responsible professionals.

MISSION OF THE INSTITUTE

1. Create conducive environment for learning and research

2. Establish industry and academia collaborations

3. Ensure professional and ethical values in all institutional endeavors

VISION OF THE DEPARTMENT

To produce industry ready, research oriented and socially responsible Electronics &
Communication Engineers.

MISSION OF THE DEPARTMENT

To create an ambience for learning.

To conduct research, beneficial to the society.

To promote industry-academic interaction at all-levels.
To be continuously agile to the needs of the stake holders.
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/

The graduates will:

PEO1: Design and test Electronics & Communication systems and be successful
professional in the field of ECE and allied areas.

PEO2: Be a good leader, team worker with strong communication skills.

PEO3: Possess capability to pursue higher education and be involved in research in
the core and allied areas of E&C engineering and be a lifelong learner.

N

PROGRAM EDUCATIONAL OBJECTIVES(PEOs)

\

_/

PROGRAM OUTCOMES (POs)

1. Engineering knowledge: Apply knowledge of mathematics, natural science, computing,
engineering fundamentals and an engineering specialization as specified in WK1 to WK4

respectively to develop to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions with consideration for

sustainable development. (WK1 to WK4)

3. Design/Development of solutions: Design creative solutions for complex engineering
problems and design/develop systems/components/processes to meet identified
needs with consideration for the public health and safety, whole-life cost, net zero

carbon, culture, society and environment as required. (WKS5)

4. Conduct investigations of complex problems: Conduct investigations of complex
engineering problems using research-based knowledge including design of
experiments, modelling, analysis & interpretation of data to provide valid

conclusions. (WK8).

5. Engineering tool usage: Create, select and apply appropriate techniques, resources
and modern engineering & IT tools, including prediction and modelling recognizing

their limitations to solve complex engineering problems. (WK2 and WK6)

6. The engineer and the world: Analyze and evaluate societal and environmental aspects
while solving complex engineering problems for its impact on sustainability with

reference to economy, health, safety, legal framework, culture and environment.

(WK1, WKS5, and WK7).
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PROGRAM OUTCOMES (POs)

7. Ethics: Apply ethical principles and commit to professional ethics, human values,
diversity and inclusion; adhere to national & international laws. (WK9)

8. Individual and collaborative team work: Function effectively as an individual, and as a
member or leader in diverse/multi-disciplinary settings.

9. Communication: Communicate effectively and inclusively within the community and
society at large, such as being able to comprehend and write effective reports and
design documentation, make effective presentations considering cultural, language, and
learning differences.

10. Project management and finance: Apply knowledge and understanding of engineering
management principles and economic decision-making and apply these to one’s own
work, as a member and leader in a team, and to manage projects and in
multidisciplinary environments.

11. Life-long learning: Recognize the need for, and have the preparation and ability for i)
independent and life-long learning ii) adaptability to new and emerging technologies
and iii) critical thinking in the broadest context of technological change. (WK8

PROGRAM SPECIFIC OUTCOMES (PSOs

PSO1:An ability to understand the basic concepts in Electronics and Communication
Engineering and to apply them to various areas, like Signal and image processing, VLSI,
Embedded systems, photonics, networks, MEMS, antennas etc., in the design and
implementation of complex systems.

PSO2: Possess the skills to analyze and solve problems, using the latest software tools and
hardware available in E & C Engineering along with analytical skills for real-time
applications.




Scheme of Evaluation (Theory Courses)

Assessment Marks
CIE 1 10
CIE 2 10
CIE 3 10
Activities as decided by course faculty 20
SEE 50
Total 100
Scheme of Evaluation (L.aboratory Courses)
Assessment Marks
Continuous Evaluation in every lab session by the Course 10
Coordinator
Record Writing 20
Laboratory CIE conducted by the Course Coordinator 20
SEE 50
Total 100
Examination Maximum Marks | Minimum marks to qualify
CIE 50 20
SEE 50 20
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SEVENTH SEMESTER
Course Course . . Contact
Tt Code Course Title L-T-P Credits Hours
PCC 22EC701 | Entrepreneurship and Management 3-0-0 3 3
PCC | 22EC702 |MEMS and NANO Technology 3-0-0 3 3
PCC 22EC703 |Wireless Communication 3-0-0 3 3
PCC 22EC704 |Multimedia Communication 3-0-0 3 3
PI 22PROJ |Main Project Work Phase 2 0-0-8 4 8
PEC | 22EC7XX | Professional Elective Course III 3-0-0 3 3
OEC 220EECX | Open Elective Course 11 3-0-0 3 3
Total 22 27
Professional Elective Course 111
PE | 22EC741 | Advanced VLSI 3-0-0 | 3
PE | 22EC742 | Soft Computing 3-0-0 | 3
PE | 22EC743 | Network Security 3-0-0 | 3
PE | 22EC744 | Internet Protocol Engineering | 3-0-0 | 3
Open Elective Course 11
OE | 220EEC71 | Sensors and Actuators 3-0-0 | 3
OE | 220EEC72 | Quantum Information Theory | 3-0-0 | 3
OE | 220EEC73 | Digital Image Processing 3-0-0 | 3
OE | 220EEC74 | Big Data Analysis 3-0-0 | 3
EIGHTH SEMESTER
Course Course . . Contact
e Code Course Title L-T-P Credits Hours
OEC Open Elective Course 111
22EC801 ) 3-0-0 3 3
(Online NPTEL Courses — 12 weeks)
PEC Professional Elective Course IV 3-0-0 3 3
22EC802 )
(Online NPTEL Courses - 12 weeks)
INT 22INT  |Internship (Industry/Research) (14-20weeks) 0-0-20 10 20
Total 16 26

Professional Elective Course 111

PE | Fundamentals of Micro and Nanofabrication PE | Introduction to Photonics

PE | Passive Microwave Circuits, Devices, and PE | Simulation of Communication System using
Measurements Matlab

PE | Biomedical Ultrasound: Fundamentals of PE | VLSI Design Flow: RTL to GDS-
Imaging and Micro-machined Transducers

PE | Microsensors and Nanosensors - PE | Enclosure Design of Electronics Equipment

PE | Machine Learning and Deep Learning - PE | Microelectronics: Devices to Circuits
Fundamentals and Applications PE | A Basic Course on Electric and Magnetic

PE | C-Based VLSI Design Circuits
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Open Elective Course 111

OE | Mental Health and Well being

OE | Waste water Treatment and Recycling

OE | Microrobotics

OE | Soft Skills

OE | Public Speaking

OE | Dairy and Food Process and Products Technology
OE | Economics of Health and Education

OE | Body Language: Key to Professional Success
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Seventh Semester Syllabus

Course Title ENTREPRENEURSHIP AND MANAGEMENT

Course Code 22EC701 (L-T-P) C (3-0-0)3
Exam 50 Hours/Week 3
SEE 50 Total Hours 40

Course Objective: To make the students understand the various plans for a new business idea and think on
the ways and means of organizing and launching an enterprise.

Course Outcomes: {with mapping shown against the Program Outcomes (POs)}
Upon completion of the course, students shall be able to:

Mapping to Mapping to
# Course Outcomes PO’s PSO's
1 'Unde.rstan'd entrepreneurghip, entrepreneurs’ roles, and opportunity 1.2.6.7.8 -
identification for competitive advantage e
2 Evaluate venture ideas, competition, funding, and develop a 2311 -
business plan >
3 Learn business setup, legal structures, and key functions to launch a 1 1 -
venture. 3,68,
4 Build skills to manage operations, lead people, and implement 9,10, 11 -
change effectively.
MODULE-1 | 10Hrs.

Entrepreneurs & Entrepreneurship: Introduction, what is Entrepreneurship? Who are Entrepreneurs
and what do they do? The Context of Entrepreneurship: Issues affecting entrepreneurship in action,
identifying environmental opportunities

Self study: Understanding competitive advantage

MODULE-2 | 10Hrs.

Researching the Venture’s Feasibility: Generating and evaluating business ideas, researching
competitors, Researching finance options. Planning the Venture: Developing organizational vision and
mission, Organizational culture issues

Self study:Developing and writing the business plan

MODULE-3 | 10Hrs.

Organizing the Venture: Legal forms of business organization, other legal issues, Organizational design
issues. Launching the Venture: Establishing the organizational goals and strategies, designing the
venture’s production & operations management function, establishing the Venture’s marketing function,
designing the venture’s information systems

Self study: Establishing the venture’s financial and accounting systems.

MODULE-4 | 10Hrs

Managing Processes: Making decisions, Measuring and evaluating organizational performance,
Stimulating and making changes — Being a change agent and Contemporary issues in managing the
venture. Managing People: Human resource management issues, Motivating employees, managerial
concept of how to manage the project.

Self study: Employee work teams and leadership and other people issues.

Prescribed Text Books:

SI. No Book Title IAuthors IEdition IPublisher [Year
1 |Entrepreneurship in Mary Coulter, 2nd Edition [PHI
IAction 2020




MALNAD COLLEGE OF ENGINEERING, HASSAN
(An Autonomous Institution Affiliated to VTU, Belagavi)

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

2  |Entrepreneurship E. Gordon & K. Natarajan Him_alaya 2008
IDevelopment - publishers
Reference Books:
SL. No  |Book Title Authors Edition |Publisher |Year
1. [Entrepreneurship S S Khanka, S Chand & SCH 2011
Development Co -
2.  |[Entrepreneurship A. K. Singh JBA 2014
Development and - publishers
Management

EBooks and online course materials:

1. https://archive.org/details/entrepreneurship0Omary

2. https://www.indeed.com/career-advice/career-development/entrepreneur-

management

Online Courses and Video Lectures:

1. https://archive.nptel.ac.in/courses/110/106/110106141/

Proposed Assessment Plan (for 50 marks of CIE):

Tool Remarks Marks
CIE Three CIEs conducted for 20 marks each and reduced to 10 30
marks
Activity Details  |Details of activities to be conducted 20
1) Documentation on Industrial visit on how they started their
venture
2) Business plan to start venture
Total 50
Course Articulation Matrix
Course Program Outcomes
QOutcomes
COs |PO1 PO2 | PO3 PO4 | POS PO6 PO7 | PO8 PO9 PO10 PO11 [PSO1 PSO2
Co1 2 2 2 2 2
COo2 2 2 2
COo3 2 2 2 2 2
CO4 2 2 2
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Course Title MEMS & NANO TECHNOLOGY

Course Code 22EC702 (L-T-P) C (3-0-0)3
[Exam 3 Hrs Hours/Week 03
SEE 50 Marks Total Hours 40

Course Objective: The objective of this course is to introduce the concepts of MEMS and
Nanotechnology, and their design and fabrication methods
Course Outcomes: Course Objectives: This course enables the students:

# Course Outcomes Mapping |Mapping
to PO’s to PSO's

1 Understand the working principles of MEMS and Nano systems and their 1,2 1
applications.

2 Apply Science and Engineering Mechanics for Microsystem Design and 1,23 1
Fabrication

3 Apply appropriate miniaturization, fabrication, and manufacturing 1,2,3 1
techniques for MEMS and microsystems

4 Design and Analyze various simulation FEM techniques for the design of 1,2, 3,5 1,2
IMEMS and microsystems

MODULE-1 [No. of Hrs. 10
OVERVIEW OF MEMS & MICROSYSTEMS: MEMS & Microsystems, Microsystems and
Microelectronics, The multidisciplinary nature of Microsystems design and manufacture, Applications of
MEMS and Microsystems

'Working Principles of Microsystems: Introduction, Micro sensors, Micro actuation, MEMS with Micro
actuators, Micro accelerometers, Microfluidics

Self study: Materials for MEMS and Microsystems.
MODULE-2 | No. of Hrs. 10
Engineering Mechanics for Microsystems Design: Static Bending of Thin Plates, Mechanical Vibration,

Thermomechanics, Fracture Mechanics, Thin-Film Mechanics

Scaling Laws in Miniaturization: Introduction to scaling, scaling in geometry, scaling in rigid body
dynamics, scaling electrostatic forces, electromagnetic forces, electricity, scaling in fluid mechanics & heat
transfer.

Self study: Impact of Scaling Laws on the Mechanical and Thermal Design of MEMS Devices
MODULE-3 |No. of Hrs. 10
Microsystem Fabrication Processes: Introduction, Photolithography, Ion Implantation, Diffusion,

Oxidation, Chemical Vapor Deposition, Physical Vapor Deposition —Plasma, Sputtering

Micro Manufacturing. Bulk micro manufacturing, Surface Micromachining, The LIGA Process.

Self study: Preperation process of Silicon Wafer.
MODULE-4 |No. of Hrs. 10
Microsystems Design: Introduction, Design Considerations, Process Design, Mechanical Design,

Mechanical Design Using Finite Element Method, Design of a Silicon Die for a Micro Pressure Sensor.
Introduction to Nanoscale Engineering: Overview of Nanotechnology, Overview of Nanofabrication|
Techniques, Prevalent Nanoscale Products and Applications, Nanoscale Engineering Analysis, Challenges in
Nanoscale Engineering

Self study: Finite Difference Time Domain Method
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Prescribed Textbooks:

Sl. No [Book Title Authors Edition Publisher Year
1 |[MEMS and Microsystems [Tai Ran Hsu 2" Tata McGraw-Hill
. 2002
Design and Manufacture

Reference Books:

Sl. No Book Title Authors Edition  Publisher Year
Micro and Smart Systems: G. K. Anantha ¥ Wiley 2012
Technology and Modeling Suresh, K. J.

1 Vinoy, S.Gopalakrishna
n, K. N. Bhat, V. K.
Aatre
Microsystem Design Stephen D.Senturia Kluwer 2001
2 2" |Academic
Publishers

EBooks and online course materials:
1. https://www.tavlorfrancis.com/books/mono/10.1201/9781482274004/fundamentals-
microfabrication-marc-madou

2. https://link.springer.com/book/10.1007/b117574

Online Courses and Video Lectures:
1. https://nptel.ac.in/courses/117105082

2. https://nptel.ac.in/courses/118102003

Proposed Assessment Plan (for 50 marks of CIE):

Tool Remarks Marks

CIE Three CIEs were conducted for 20 markseach and 30
reduced to 10 marks

Activity Details 1) Design sensors using Optiwave 20

2) Design a sensor using COMSOL, MEEP

Total 50
Course Articulation Matrix
Course Program Qutcomes
Outcomes
COs PO1 PO2 | PO3 PO4 | PO5 PO6 [PO7 | POS8S PO9 PO10 [PO11 [PSO [PSO?2
1
CO1 3 2 2
CcO2 2 2 3 2
CO3 1 2 2 B
CO4 1 2 2 3 1 2
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Course Title WIRELESS COMMUNICATION

Course Code 22EC703 (L-T-P) C (3-0-0)-3
Exam 3 hours Hours/Week 3
SEE 50 marks Total Hours 40

Course Objective: To make the students understand the various wireless architectures from a design
and performance perspective

Course Outcomes: {with mapping shown against the Program Outcomes (POs)}

Upon completion of the course, students shall be able to:

# Course Outcomes Maf,l();?sg to lt‘ﬁ{g’ (l;f
1 Acquire the basics of Wireless Communication and Networks. 1,2,4,5 1,2
2 Realize the complicated nature of wireless propagation and use of simple 1,2,3,4,5 1,2
models to determine power requirements.
3 Classify multipath channel models and analyze the operational principles 1,2,4,5 1,2
of the various components of diversity techniques.
4 Describe some of the existing and emerging Cellular and Non-Cellular Wireless 1,2 1,2
Networks.
MODULE-1 | 10 Hrs.

Introduction to Wireless Communication and Cellular Concept: Evolution, Frequency Reuse, Channel
Assignment Strategies, Handoff Strategies, Interference and System Capacity, Improving Coverage and
Capacity in Cellular systems.

Mobile Radio Propagation: Large scale path loss- Free Space Propagation model, Three basic
propagation mechanisms, reflection, Diffraction, Scattering.

Self study:2G, 2.5G, 3G,4G,5G Networks, Ground Reflection (Two-ray) Model.

MODULE-2 | 10 Hrs.

Mobile Radio Propagation: Small scale path loss- Small scale multipath propagation, Parameters of
Mobile Multipath Channels, Types of Small-scale fading

Diversity Techniques: Selection diversity Improvement, Maximal ratio Combining Improvement,
Selection Diversity, Scanning Diversity, Maximal and Equal Gain Combining, Polarization, Time,

Frequency diversity
Self study: RAKE Receiver

MODULE-3 | 10 Hrs.

Non-Cellular Networks: Bluetooth, WiFi, LoRA technology, Zigbee, Z-Wave, SIGFOX Wireless
Systems and Standards-I: AMPS-Overview, Call Handling, CDMA Digital Cellular Standard (IS-95)-

Frequency and Channel Specification
Self study: Forward CDMA and Reverse CDMA Channels

MODULE-4 | 10 Hrs.

Wireless Systems and Standards-II: Global System for Mobile (GSM)-Services, Features, System
Architecture, Radio Subsystem,Frame Structure, Signal Processing. Wireless Systems and Standards-I1I:
DECT- Features and Specifications, Architecture, Functional Concept, Radio Link, PACS-System
Architecture, Radio Interface.

Self study:GSM channel types

Prescribed Text Books:

S1. No [Book Title Authors IEdition  |[Publisher [Year
1 [*Wireless Theodore S. Rappaport Second |Pearson 2013
Communications: Edition [Education

Principles and
Practice”
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Reference Books:

SI. No  |Book Title Authors Edition Publisher |Year
1 “Wireless and Mobile Networks, S.S Manvi Second | 2010
Concepts and Protocols” Edition
2 | “Mobile Communications William C Y Second | 2010
Engineering” LEE Edition
3 P D D.P.Agarwal, Second 2007
Wireless communication .
Edition
EBooks and online course materials:
1. https://ieeexplore.ieee.org/book/5635423
Online Courses and Video Lectures:
1. https://archive.nptel.ac.in/courses/117/102/117102062/
Proposed Assessment Plan (for 50 marks of CIE):
Tool Remarks Marks
CIE ThreeCIEsconductedfor20markseach and reduced to 30
10 marks
Activity Details 1) Details of activity 1 20
Simulation of different channel models using SaVi simulation
tool
2)Details of activity 2
Report and presentation on wireless system
Total 50
Course Articulation Matrix
Course Program Outcomes
Outcomes
COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 |PO10 [PO11 |[PSO1 (PSO2
2 1
CO1 3 2 2 3
co2 1 3 ) 3 3 3 1
CO3 3 2 2 3 3 1
CO4 3 2 1 1
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Course Title MULTIMEDIA COMMUNICATION

Course Code 22EC704 (L-T-P) C (3-0-0)3
Exam 50 Hours/Week 3
SEE 50 Total Hours 40

Course Objective: To make the students to get familiarize with the evolution of multimedia, importance of|
compression to all media types in relation to psychophysical observation for efficient communication over
the network

Course Outcomes: {with mapping shown against the Program Outcomes (POs)}
Upon completion of the course, students shall be able to:

# Course Outcomes Mapping to  Mapping to
PO’s PSO's
1 IAcquire the current state-of-the-art developments in Internet {9 1,2
technologies for multimedia communications. ’
2 Acquire digitization principle techniques required to analyze 1,2
. . 1,2
different media types.
3 Analyze compression techniques required to compress Image and 123 1,2
'Video. »T
4 IApply the knowledge of multimedia communication to design new 1,2
. . . . 1, 2a 3 > 1 1
algorithms with improved effectiveness.
MODULE-1 10Hrs.

Introduction to Multimedia: Basics of Multimedia, Multi-media and Hypermedia, WWW, Overview
of Multimedia Software Tools, Graphics and Image Representation: Graphics and Image Data Types,
Popular File Formats Fundamental.
Concepts in Video: Types of Video Signals, Analog Video, Digital Video.

MODULE-2 | 10Hrs.
Basics of Digital Audio: Digitization of Sound, musical instrument digital interface (MIDI),
Quantization and Transmission of Audio.

Compression Algorithms: Introduction, Distortion Measures, Quantization, Transform Coding,
Wavelet — Based Coding, Wavelet Packets, Embedded Zero tree of Wavelet.

[Self-Learning: Quantization]

MODULE-3 | 10Hrs.
Image Compression Standards: The JPEG Standard, the JPEG2000 Standard, the JPEG-LS Standard,
Bi level Image Compression.

[Self-Learning: JPEG Standard]

Video Compression Techniques: Video Compression based on motion compensation, search for motion
vectors, H.261 and H.263.

MODULE-4 | 10Hrs
MPEG Video Coding I: Overview, MPEG — 1, MPEG -2, Overview, MPEG — 4, Object Based Visual
Coding in MPEG — 4.

MPEG Video Coding II: Synthetic Object Coding in MPEG — 4, MPEG — 4 Object Types, Profiles and
Levels, MPEG — 4 Part 10/H.264, MPEG — 7.
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S1. No [Book Title Authors [Edition  |[Publisher [Year
1 Fundgmeqtals of Ze - Nian Li and Mark S. 2nd Springer 2014
Multimedia Drew Edition |Science &
Business
Media
Reference Books:
SI. No Book Title Authors Edition | Publisher Year
1. Multimedia: Ralph Steinmetz & Klara P 2005
. earson
Computing, Nahrstedt 3rd
Communications
and Applications

EBooks and online course materials:
1. https://www.Injpitchapra.ac.in/wp-content/uploads/2020/05/file Sead14b3ec35e.pdf

Online Courses and Video Lectures:
1. Multimedia Computing lecture: Communications & Networking —YouTube
Proposed Assessment Plan (for 50 marks of CIE):

Tool Remarks Marks

CIE Three CIEs conducted for 20marks each and reduced to 10 marks 30
Activity Details [Details of activities to be conducted

1) Details of activity 1: Flipped Class 20

2) Details of activity 2: Presentation on present technologies by the
student with a report.

Total 50
Course Articulation Matrix
Course Program Outcomes
Outcomes
COs PO1 PO2 | PO3 PO4 | PO5 PO6 PO7 | PO8 PO9 PO10 PO11 [PSO1 [PSO2
COo1 3 1 1 2
CO2 3 1 1 2
CcOo3 3 1 2 1 2
CO4 3 1 2 2 1 2
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Course Title

MAIN PROJECT PHASE-2

Course Code 22PROJ (L-T-P) C (0-0-8)4
Exam 3 Hours/Week 8
SEE 50 Marks Total Hours -

Course Objective:

Course Outcomes: Upon the completion of course the students will be able to:

Design and Implement solution for the identified real world problem in Phase 1.

Mapping | Mappin,

# Course Outcomes to gl()),sg to II’)Sp O,f

1 Implement the design with appropriate techniques, resources and 235 12
contemporary tools o ’
Communicate effectively with team members and mentors, make

2 . ) 8,9,10,11 2

resentations and prepare technical document

3 |Use ethical practices in all endeavors 7 1,2
Share the responsibilities for carrying out the project & playing individual

4 roles appropriately 8 1.2

5 Implement the design with appropriate techniques, resources and 15 Lo
contemporary tools ’ ’

The project teams will implement the project started in their sixth semester

The project work is to be evaluated in three stages:

e Project Stage 1 (30M) — First Internal evaluation shall be taken up during this phase. This includes
presentation on fine tuning of Software, Hardware Requirements and Design carried out in sixth

semester.

e Project Stage 2 (20M) — Mid phase evaluation shall be taken up during this phase. This includes

presentation, intermediate project demonstration, draft copy of the paper.

e Project Stage 3 (50M) — Final project Demo, report submission and details of technical paper

publication.

The evaluation of the project stages shall be carried out by the evaluation committee comprising of project
guide & other faculty members. The committee will be constituted by the project coordinators in
consultation with the Head of the department. For Multidisciplinary projects guides will be allotted from

each concerned branch.

Rubrics for Evaluation of project

Stage I (Project Progress):

Evaluation of project phase I is carried out by evaluation committee.

Sl Performance Needs Improvement | Average (4-6 marks) Good (7-10 Max
No. Indicators (0-2 marks) marks) Marks
. . . . | System specification is System .
System design and | System specification is . . specification is
1. . . identified but not . . 10
development not identified. . identified
satisfactory.
correctly.
2 | Idreéltlrfi‘l;ét}[grollof{) . Application tools are not Application tools toﬁli pllclizill?l%i d 10
‘ ppropriate ¢ identified. identified but not used.
application and used.
. . Contents
3. Oral Presentation Entire contents not Contents not delivered delivered clearly 10
delivered. clearly. .
with confidence.
Total 30
Stage I1 (Mid Phase Project Demonstration with Draft paper):
Evaluation of this phase is done by evaluation committee.
SL | Performance |Needs Improvement | Average (2-3 marks) | Good (4-5 | Total
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No. Indicators (0-1 marks) marks) Marks
Allocated
Design and . Design partially Design
L Implementation Design not complete completed completed >
2. Demonstration Incomplete Complete but not Complete and 5
satisfactory satisfactory
. Organization
. Organization and .
. Organization and . and technical
Technical paper . technical content of paper
3. technical content not content of report] 5
Draft complete but needs
relevant . are complete
improvement .
and satisfactory
. Presentation slides are | Presentation slides are Presentation
4. Oral Presentation . slides are clear 5
not clear clear, but not satisfactory. .
and satisfactory.
Total 20
Stage III (Final Project Demonstration):
Evaluation of this phase is done by evaluation committee.
S1 Performance Total
’ . Needs Improvement Average Good Marks
No. Indicators
Allocated
Project complete but .
. . . . . Project
Final project Project incomplete needs improvement in
1. . . . completed 10
demonstration (4M) interface design/ (10M)
functionality, etc. (7M)
Disorganized and Organized, but (I)Erff;;[;\éz
2. | Oral Presentation ineffective ineffective presentation resgen tation 10
presentation (4M) (TM) p (10M)
Disorganized and Organized but not Effef:tlvely
Report : organized and
3. . contents are not good content wise 20
Submission sufficient (10M) (16M) well framed
contents (20M)
. Paper submitted for Paper' Sme.ltted / Paper submitted
Technical paper . published in an ; .
4. S National Conference . / published in a 10
publication (8M) International Journal (10M)
Conference (9M)
Total 50
Course Articulation Matrix
Course P Out
Outcomes rogram Outcomes
COs PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 [PSO1 |PSO2
COo1 2 3 - 3 - - - - - - 2 2
CO2 - - - - - - - 3 3 3 3 - 3
CO3 - - - - - - 3 - - - - 3 3
CO4 - - - - - - - 3 - - - 3 3
COs - - 3 - 5 - - - - - - 2 2
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Professional Elective Course

Course Title Advanced VLSI
Course Code 22EC741 (L-T-P) C (3-0-0)3
Exam 3 Hrs Hours/Week 3
SEE 100 Total Hours 40

Course Objective: The student will learn, MOS device behavior in Sub-threshold region, non-ideall
characteristics of the MOSFET, different blocks of VLSI, designing different types of memory and, Testing and
Verification methods followed for VLSI chips.

Course Outcomes: {with mapping shown against the Program Outcomes (POs)}

Upon completion of the course, students shall be able to:

# Course Outcomes Ma{:l())lflsg to Malg)é) (1)135 to
1 |Comprehend the performance of the VLSI circuit 2 1
2 [Design VLSI systems by making use of the basic building blocks. 1,3,5,8 2
3 |Analyze the operations of the arithmetic/logic circuits 3 1
4 |Construct the different types of memories. 1 1
MODULE-1 No. of Hrs.:
10

Combinational Circuit Design: Introduction, Circuit Families, Circuit Pitfalls, Silicon-on-Insulator,
Subthreshold Circuit Design, Pitfalls and Fallacies.

Self Study: MOSFETs

MODULE-2 No. of Hrs.:
10
Sequential Circuit Design: Introduction, Circuit Design of Latches and Flip Flops, State Sequencing
Element Methodology.

Self Study: Adders

MODULE-3 No. of Hrs.:
10
Datapath Subsystems: Introduction, Addition/Subtraction, One/zero Detectors, Comparators, counters.

Self Study: Latches

MODULE-4 No. of Hrs.:
10

Array Subsystems: Introduction, SRAM,DRAM, Read-Only Memory, Serial Access Memories.
Self Study: Memories

Prescribed Text Books:

SL. No Book Title Authors Edition | Publisher Year
1 CMOS VLSI Design — | Neil H E Weste, David Harris, 4th Pearson 2008
A Circuit and Systems Ayan Banerjee Education
Perspective

Reference Books:
SI. No Book Title Authors Publisher

1 Modern VLSI Design — Systems Wayne Wolf Ef(’ieraSQH
on Silicon ucation
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2 Introduction to VLSI Design Eugene D Fabricius McGraw Hill
3 Douglas A Pucknell Kamran
Basic VLSI Design Eshraghian, PHI
Online Courses and Video Lectures:
1. https://youtu.be/Q3WYZF5wzgU

Proposed Assessment Plan (for 50 marks of CIE):

Tool Remarks Marks
CIE Three CIEs conducted for 20 marks each and reduced to 10 marks 30
Activity Details | Details of activities to be conducted 20
1) Details of activity 1: Flipped Class
2) Details of activity 2: Simulation
Total 50
Course Articulation Matrix
Course Program Outcomes
Outcomes
COs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 (PO10 (PO11 |[PSO1 [PSO2
co1 3 2
CcO2 2 3 3 3 2
Co3 3 2
cos | ° 2
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Course Title SOFT COMPUTING

Course Code 22EC742 (L-T-P) C (3-0-0)3
[Exam 50 Hours/Week 3
SEE 50 Total Hours 40

Course Objective: This course introduces fundamental soft computing techniques including neural
networks, fuzzy systems, genetic algorithms, and swarm intelligence. It aims to develop an understanding of
biologically inspired computing methods and their practical applications.

Course Outcomes: {With mapping shown against the Program Outcomes (POs)}

Upon completion of the course, students shall be able to:

Mapping to [Mapping
# Course Outcomes PO’s o PSO's
1 Understand the fundamental principles of soft computing techniques 1,2,8,9 1
including ANN, Fuzzy Logic, and Genetic Algorithms.
2 Apply artificial neural network models to solve classification and pattern | 1,2,5,8,9 1
recognition problems.
3 Design fuzzy logic-based systems to handle uncertainty and approximate 1,2,3,5 1
reasoning in real-world applications.
4 Implement genetic algorithms to solve optimization problems and 1,2 1
compare their effectiveness with traditional methods.
MODULE-1 10 Hrs

Introduction to soft computing: ANN, FS,GA, SI, ES, Comparing among intelligent systems ANN:
introduction, biological inspiration, BNN&ANN, classification, first Generation NN, perceptron,
illustrative problems.

Text Book 1: Chapterl: 1.1-1.8, Chapter2: 2.1-2.6

Self study: Comparative Study and Real-World Applications of Soft Computing Techniques in Smart
Systems

MODULE-2 | 10 Hrs

Adaline, Medaline, ANN: (2nd generation), introduction, BPN, KNN, HNN, BAM, RBF,SVM and
illustrative problems. Text Book 1: Chapter2: 3.1,3.2,3.3,3.6,3.7,3.10,3.11
Self study: Role of Second Generation Neural Networks in Solving Non-Linear Classification Problems

MODULE-3 | 10 Hrs

Fuzzy logic: Introduction, human learning ability, undecidability, probability theory, classical set and
fuzzy set, fuzzy set operations, fuzzy relations, fuzzy compositions, natural language and fuzzy
interpretations, structure of fuzzy inference system, illustrative problems.

Text Book 1: Chapter 5

Self study: Comparison Between Classical Set Theory and Fuzzy Set Theory with Examples

MODULE-4 | 10 Hrs

Genetic Algorithms: Introduction to GA, GA, procedures, working of GA, GA applications, applicability,
evoéllltionary programming, working of EP, GA based Machine learning classifier system, illustrative
problems.

Text Book 1: Chapter 7

Self study: Advantages and Limitations of Genetic Algorithms in Solving Complex Search Problems

Prescribed Text Books:

SI. No Book Title Authors Edition Publisher Year
; . st Oxford
1. | Soft computing N. P Padhy and S P Simon 1 University Press | 2015

Reference Books:

SI. No Book Title Authors Edition Publisher Year
1. Principles of Soft Shivanandam, Deepa S. N w  |[Wiley India, 2011
Computing, 3 h011.
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EBooks and online course materials:

1. https://toaz.info/doc-view-3

2. https://pg.its.edu.in/sites/default/files/ MCAKCA032-
PRINCIPALES%200F%20SOFT%20COMPUTING-
SN%20SIVNANDAM%20AND%20DEEPA %20SN.pdf

Online Courses and Video Lectures:

1. https://archive.nptel.ac.in/courses/106/105/106105173/

2. https:/www.youtube.com/watch?v=K9g¢juXjJeEM

Proposed Assessment Plan (for 50 marks of CIE):

Tool Remarks Marks
CIE Three CIEs conducted for 20 marks each and reduced to 10 marks 30
Activity Details |Details of activities to be conducted 20
1) Poster Presentation
2) Implement basic neural network using any programming language
or platform (Python with TensorFlow/Keras, MATLAB, etc.)
Total 50
Course Articulation Matrix
Course Program Outcomes
Outcomes
COs PO1 | PO2 | PO3 | PO4 | POS [PO6 | PO7 |PO8| POY | PO10 | PO11 PSO1 | PSO2
co1 3 |2 . 1
CcO2 2 3 1 1 1 1
CO3 o) 2 2 1 1

CO4 3 2
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Course Title NETWORK SECURITY

Course Code 22EC743 (L-T-P) C (3-0-0) 3
Exam 3 hours Hours/Week 3
SEE S0marks Total Hours 40

Course Objective: This course will equip students with a basic foundation of Network Security by delive
basics of Transport Level Security, Secure Socket Layer, Internet Protocol security, Intruders, Intrusion detec
Malicious Software, Firewalls, Firewall characteristics, Biasing and Configuration

Course Outcomes: {with mapping shown against the Program Outcomes (POs)}

Upon completion of the course, students shall be able to:

Mappin Mappin
# Course Outcomes io Pp(l))’sg ‘o PPSI:)';‘%
1 Understand Network Security Fundamentals. 1,23 -
2 Learn Security Protocols and Mechanisms 1,5,7 -
3 Identify and Mitigate Network Security Risks 1,2,3,5 -
4 Implement and Manage Network Defense Tools 5,6,9 -
MODULE-1 No. of

Hrs.10
Attacks on Computers and Computer Security: Need for Security, Security Approaches, Principles of
Security Types of Attacks. Security Mechanisms, Services and Attacks, A model for Network security
Network Access Control, Extensible Authentication Protocol

Self study: Extensible Authentication Protocol

MODULE-2 No. of
Hrs.10
Transport Level Security Web Security Considerations, Secure Sockets Layer, Transport Layer Security,
HTTPS, Secure Shell (SSH)

Self study: Secure Shell (SSH)

MODULE-3 No. of
Hrs.10
IP Security Overview of IP Security (IPSec), IP Security Architecture, Modes of Operation, Security
Associations (SA), Authentication Header (AH), Encapsulating Security Payload (ESP), Internet Key
Exchange

Self study: Internet Key Exchange

MODULE-4 No. of

Hrs.10
Intruders: Intruders, Intrusion Detection, Password Management. MALICIOUS SOFTWARE Viruses
and Related Threats, Virus Countermeasures

Firewalls : The Need for firewalls, Firewall Characteristics, Types of Firewalls, Firewall Biasing, Firewall
location and configuration ) . )
Self study: Comparative Study of Intrusion Detection Systems (Signature-Based vs. Anomaly-Based)

Prescribed Text Books:

Sl. No [Book Title Authors Edition  |Publisher |Year
1 Cryptography and Network Security 'William Stallings |5th Edition| Pearson 2014
Principles and Practice Education
2 |Cryptography and Network Atul Kahate TMH 2003
Security

Reference Books:

Sl. No Book Title Authors [Edition [Publisher 'Year

1 Cryptography and Network Security ~ [Behrouz A Forouzan T™MH 2007
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2 Introduction to Computer Security MattBishop, Pearson 2006

Sathyanarayana S V Education,

Online Courses and Video Lectures:

1. https://nptel.ac.in/courses/106105031

2. https://nptel.ac.in/courses/128106006
Proposed Assessment Plan (for 50 marks of CIE):

Tool Remarks Marks
CIE Three CIEs conducted for 20 marks each and reduced to 10 marks 30
Activity Details [Programming Assignments / Mini Projects can be given to improve 20
programming skills.
Total 50
Course Articulation Matrix
Course Program Outcomes
Outcomes
COs | PO1 PO2 | PO3 PO4 | PO5S PO6 PO7 | PO8 PO9 [PO10 PO11 PSO1 PSO2
Co1 3 2 !
coz | *? 2 2
cos | 3 | 2| °? :

CO4 2
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Course Title INTERNET PROTOCOL ENGINEERING

Course Code 22EC744 (L-T-P) C (3-0-0) 3
Exam 3 hours Hours/Week 3
SEE S0marks Total Hours 40

Course Objective: Overall knowledge gained in this course will enhance the ability of Electronics and
Communication Engineering students to deal with analysis and design of computer networks and protocols

associated with them in their profession.

Course Outcomes (COs){with mapping shown against the Program Outcomes (POs)}
Upon completion of the course, students shall be able to:

COs Statement POs PSOs

1. | Recognize the functionalities of the various layers of OSI and TCP/IP model
and identify the different internetworking devices and protocols associated
with them.

1,2 1,2

2. | Design fixed length and variable length network blocks to carryout, delivery
forwarding and routing using IPv4 and IPv6 addresses

1,2,3 1,2

3. | Describe the functionalities associated with transport layer.

12 12

[lustrate the working of application layer protocols such as DNS, FTP,
SMTP, DHCP, RTP and VOIP for data communication over internet

1,2 1,2

Course Contents:

MODULE-1

Teaching
Hours

Introduction- History, protocols and standards, OSI Model and TCP/IP Protocol suite,
Layers, addressing modes, [P versions, framing techniques. [Self-Learning: RFC report]
LAN-Wired LANs-  Multiple Access Techniques, Wired LAN(Ethernet) and Wireless
LANSs (wi-fi 802.11), Point to point WAN technologies, Connecting Devices.

Self study: 802.15 -Bluetooth

10 Hrs.

MODULE -2

IP Addressing- Introduction, Classful and classless addressing, IPv4 and IPv6 address
formats and types, Variable length blocks in IPv4. Delivery, forwarding and routing IP
Packets- Types of delivery, forwarding techniques with classful and classless addressing,
Introduction to Routing protocols- Distance vector Routing, Link State Routing, OSPF
routing

Self study: ARP and RARP protocols

10 Hrs.

MODULE-3

Internet Protocol- Datagram formats of IPv4 and IPv6, fragmentation, ICMP message
types and formats. UDP and TCP- Process to process communication, frame format of
UDP packets, UDP operation, Services and features of TCP, TCP segment format, TCP
Connection establishment and Termination, Congestion control in TCP.

Self study: Extension headers of IPv6 datagram.

10 Hrs.

MODULE-4

Applications- DNS definition, DNS in internet, resolution in DNS, FTP-File transfer,
SMTP, SNMP-Network Management, Network Security- Network Layer security,
transport layer security, application layer security, firewalls.

Self study: VOIP

10 Hrs.
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Prescribed Text Books:

SLNo Book Title Authors Edition [Publisher Year
1 [TCP/IP Protocol Behrouz A. Forouzan 4™ McgrawHill 2010
Suit
2 |Computer Networks  |Andrew S Tenenbaum ) Prentice Hall 2011
5t
Reference Books:
SLNo  |Book Title Authors Edition Publisher |Year
1 TCP/IP Illustrated | Gopalan and SivaSelvan 4th PHI 2008
Online course and video lecture:
1. https://onlinecourses.nptel.ac.in/noc22 cs19/preview
Proposed Assessment Plan (for 50 marks of CIE):
Tool Remarks Marks
Internals Three tests conducted for 20 marks each andreduced to 30
10 marks
Activity Details |1) Assignments covering questions from self study components. 10
2) Visit to study network architecture at various institutes and submitting a
report about the same. 10
Total 50

Activity-1

Visit to any school or organization with minimum of 100 computing nodes and submitting a detailed
report on network architecture, service provider, subscription details and bandwidth, firewall and filters
used etc.

Activity-2

10 marks

Assignment questions covering self-study topics and emerging protocols in the internet society.

10 marks
Course Program Outcomes Program
Outcomes Specific
Outcomes
Cos PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PSO1 | PSO2
CO1 3 2 2 1
CO2 3 3 2 2 1
Co3 3 3 2 1
CO4 3 2 2 1
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OPEN ELECTIVE COURSE
Course Title Sensors and Actuators
Course Code 220EEC71 (L-T-P) C (3-0-0) 3
Exam 3 Hrs Hours/Week 03
SEE 50 Marks Total Hours 40

Course Objectives: The objective of the course is to educate students in microtechnology and its
application in fabricating sensors and systems.

Course Outcomes: (COs){with mapping shown against the Program Outcomes (POs)}

Upon completion of the course, students shall be able to:

Mapping to| Mapping to

# Course Outcomes PO’s PSO's
1 [Understand the basics of sensors, actuators, and their operating principle. 1,2 1
2 IApply the principles and working of different types of actuators used in 1,2 1

industrial applications
3 IApply the students to different types of deposition methods for designing| 1,2,3,5 1

and developing sensors.
4 IApply fabrication and manufacturing processes for the design of sensors 1,2,3,5 1,2

and Actuators

MODULE-1 | No. of Hrs. 10

Basics of Energy Transformation: Transducers-Types of transducers, Sensors: - Sensor Classification,
Selection criteria, Sensor Descriptions-Temperature sensor, magnetic field sensor, light sensor, and Strain
Gauge, Actuators descriptions -Piezoelectric actuator, Thermal actuator, and electrical actuator.
Understanding of thin film physics: MOSFET Characteristics, Application in MOSFET and its variants -
GASFET,OGFET, ADFET, ISFET, PRESSFET, CEMFETs, and BIOFET.

Self-Study: Basics of MOSFET and FET

MODULE-2 | No. of Hrs. 10

Thin Film Deposition Techniques I: Chemical Vapor Deposition, APCVD, LPCVD, PECVD, HDPCVD.
Thin Film Deposition Techniques II: Physical Vapor Deposition, Thermal Deposition, E-beam
Evaporation, Sputtering, Pulsed Laser Deposition.

Self-Study: Ion Implantation and Oxidation

MODULE-3 | No. of Hrs. 10

Microsystem Fabrication Processes and Micromanufacturing: Photolithography, Bulk Micro
Manufacturing, Surface Micromachining,

Working principles: Working principles of Actuators. Piezoelectric actuators, Electrostatic, Actuators,
micropumps, and micro-actuators with practical applications

Self-Study: Etching

MODULE-4 | No. of Hrs. 10

Microsystems Design: Introduction, Design Considerations, Process Design, Mechanical Design,
Mechanical Design Using Finite Element Method, Design of a Silicon Die for a Micro Pressure Sensor.
Design and fabrication process of Microsensors: Force Sensors, Pressure Sensors, Strain

Gauges

Self-Study: Practical applications
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Prescribed Textbooks:

SI. No Book Title Authors Edition Publisher 'Year
1 [Sensors and Signal Pallas-ArenyRamon,
Conditioning and John G. Webster
2 [[nstrumentation: Devices and [C S Rangan, G R ond McGraw-Hill 2014
Systems, Sarma, V S V Mani, Education (India), )
3 [MEMS and Microsystems  [TaiRanHsu
Design and Manufacture 2 TataMcGraw-Hill | 7002
Reference Books:
SI. No Book Title Authors Edition [Publisher Year
1  Microsystem Design Stephen Kluwer Academic ,2001
D.Senturia 2" Publishers
2 [Foundations of MEMS ChangLiu 4 | Pearson Education India 2006
2 limited

EBooks and online course materials:
1. https://www.tavlorfrancis.com/books/mono/10.1201/9781482274004/fundamentals-
microfabrication-marc-madou

2. https://link.springer.com/book/10.1007/b117574

Online Courses and Video Lectures:
1. https://nptel.ac.in/courses/117105082

2. https://nptel.ac.in/courses/118102003

Proposed Assessment Plan (for 50 marks of CIE):

Tool Remarks Marks
CIE Three CIEs were conductedfor20markseach and reduced to 10 30
marks
Activity Details | 1) Design sensors using COMSOL 20
2) Design actuators using COMSOL
Total 50
Course Articulation Matrix
Course Program Outcomes
Outcomes
COs PO1 PO2 | PO3 [PO4 | PO5 PO6 [PO7 | PO8 PO9 PO10 [PO11 [PSO1 [PSO2
CO1 3 2 2
CO2 2 2 2
CO3 1 2 2 3 1
CO4 2 2 2 2 1 2




MALNAD COLLEGE OF ENGINEERING, HASSAN
(An Autonomous Institution Affiliated to VTU, Belagavi)
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Course Title Quantum Information Theory

Course Code 220EEC72 (L-T-P) C (3-0-0) 3
Exam CIE 50 Hours/Week 03
SEE 50 Marks Total Hours 40

Course Objective: To design and analyze quantum algorithms and protocols for tasks like computation,
communication, and cryptography.

Course Outcomes: (COs){with mapping shown against the Program Outcomes (POs)}

[Upon completion of the course, students shall be able to:

# Course Outcomes Mapping |Mapping
to PO’s to PSO's
1 Familiar with working of a Quantum Computing program, its architecture| 1,2,5 -
and program model
2 lAnalyze the quantum logic gate circuits 1,2,5 -
3 \Analyze and develop quantum algorithm 1,2,5 -
4 Be familiar with Programming quantum algorithm using toolkits 1,2,5 -
MODULE-1 No. of Hrs.
10
Introduction and overview: Global perspectives, Quantum bits, Quantum computation, Quantum
algorithms.
Self study: Quantum Algorithms
MODULE-2 No. of Hrs.
10

Quantum circuits: Quantum algorithms, Single qubit operations, Controlled operations, Measurement,
Universal quantum gates, Summary of the quantum circuit model of computation, Simulation of quantum
systems.

Self study: Simulation of Quantum Systems

MODULE-3 No. of Hrs.
10

Quantum computers: physical realization: Guiding principles, Conditions for quantum computation,
Harmonic oscillator quantum computer, Optical photon quantum computer, Optical cavity quantum
electrodynamics.

Self study: Quantum Electrodynamics

MODULE-4 No. of Hrs.
10

Quantum machine learning: QML Algorithms I, Quantum Complexity, Quantum Feature Maps,
Quantum Embedding, Information Encoding

Self study: Quantum Feature Maps

Prescribed Text Books:

Sl. No Book Title Authors Edition Publisher Year
1 Quantum Computatlo.n Mli?hzllel A. Ist CambridgeUniversity 2000
and Quantum Information leisen Press
2 Quantum Computing David WILEY- 2008
Explained McMahon Ist INTERSCIENCE A
John Wiley & Sons,
Inc., Publication
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Reference Books:

SI. No

Book Title

Authors

Edition

Publisher

Year

1

Quantum Machine Learning: An
Applied Approach

The Theory and Application of
Quantum Machine Learning in
Science and Industry.

Santanu Ganguly

Ist

Apress

2021

EBooks and online course materials:

1. https://quantumatlas.ir/wp-content/uploads/2025/01/A-Practival-Guide-to-Quantum-
Machine-Learning-and-Quantum-Optimization.pdf

Online Courses and Video Lectures:

https://www.researchgate.net/profile/Peter-

Wittek/publication/264825604_Quantum_Machine_Learning_ What_Quantum_Computin

g Means_to_Data_Mining/links/5ababcfba6fdcc71647085db/Quantum-Machine-
Learning-What-Quantum-Computing-Means-to-Data-Mining.pdf

1. https://nptel.ac.in/courses/106106232

2. https://nptel.ac.in/courses/104104082

Proposed Assessment Plan (for 50 marks of CIE):

Tool Remarks Marks
CIE Three CIEs conducted for 20 marks each and reduced to 10 marks 30
Activity Details [Details of activities to be conducted
1) Details of activity 1
Quantum computation, Quantum algorithms. 20
2) Details of activity 2
Simulation of quantum systems.
Total 50
Course Articulation Matrix
Course Program Outcomes
Outcomes
COs | PO1 PO2 | PO3 PO4 | PO5S PO6 PO7 | PO8 PO9 PO10 PO11 PSO1 [PSO2
Co1 3 2 2
CO2 2 3 1
CO3 1 2 2
CO4 1 1 2
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Course Title DIGITAL IMAGE PROCESSING

Course Code 220EECT3 (L-T-P) C (3-0-0)3
I[Exam CIE 50 Hours/Week 03
SEE 50 Marks Total Hours 40

Course Objective: Understanding of Image Processing basic concepts such as Image Enhancement,
Restoration, and Image transforms, image compression and color image processing.

Course Outcomes: (COs){with mapping shown against the Program Outcomes (POs)}

Upon completion of the course, students shall be able to:

Mapping to| Mapping to
# Course Outcomes PO’s PSO's
1 Understand the image fundamental concepts in digital image 1,2 1
processing, and also understand image formation and the role of
human visual system.
2 Apply image transform techniques in spatial and frequency domain 1,2, 1
and able to understand image Compression and transmission
techniques.
3 Analyze the basic concepts of DIP operations such as Enhancement 1,2,3 1
in spatial domain and frequency domain using filters.
4 Implement the basic concepts of image restoration and degradation 1,2,3 1
along with Noise models and mathematical models using filters.
MODULE-1 No. of Hrs.
10

Digital Image Fundamentals: Digital Image Processing, fundamental Components and steps of an Image
processing system, Elements of Visual Perception, Image sensing and acquisition.

Image Sensing and Acquisition, Image Sampling and Quantization, Some Basic Relationships between|
Pixels.
Self study: Types of Image Sensors

MODULE-2 No. of Hrs.
10
Image Transforms: Two-dimensional orthogonal & unitary transforms, properties of unitary transforms,

Basis images.

Image Compression: Fundamentals, Image compression models, Lossless compression, Lossy
compression.
Self study: One dimensional unitary transforms and DFT

MODULE-3 No. of Hrs.
10

Image Enhancement : Image Enhancement in Spatial domain, Some Basic Gray Level Trans -formations,
Histogram Processing.

Image enhancement in the Frequency Domain filters, Smoothing Frequency Domain filters, Sharpening
Frequency Domain filters, Homomorphic filtering.
Self study: Linear Filtering using Spatial domain

MODULE-4 No. of Hrs.
10

Model of image degradation/restoration process, Noise models, Restoration in the Presence of Noise,
Only-Spatial Filtering Periodic Noise Reduction by Frequency Domain Filtering. [Self-Learning: noise
models]

Color Fundamentals. Color Models, Pseudo color Image Processing., processing Basics of full color image
processing. Self-Learning: CMY and CMYK Color models
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Self study:

Prescribed Text Books:

Sl. No Book Title Authors Edition Publisher Year
1 Digital Image Rafael C.Gonzalez and 3" Pearson 2009
Processing Richard E.Woods Education
2  |Fundamentals of Digital Anil K. Jain . Pearson 2001
Image Processing 3" Education

Reference Books:

SL. No Book Title Authors Edition | Publisher Year
1 Digital Image Processing S. Jayaraman, S. Ist TMH 2008
Esakkirajan, T.
Veerkumara
2 Digital image Processing S. Sridhar - Oxford 2011
university
press,
India

EBooks and online course materials:
1. https:/freecomputerbooks.com/Digital-Image-Processing.html

2. https://www.geeksforgeeks.org/computer-graphics/digital-image-processing-
basics/

Online Courses and Video Lectures:

1. https://onlinecourses.nptel.ac.in/noc22 eell6/preview

Proposed Assessment Plan (for 50 marks of CIE):

Tool Remarks Marks

CIE Three CIE s conducted for 20 marks each and 30
reduced to 10 marks

/Activity Details Details of activities to be conducted 20

1) Details of activity 1

Presentation- Image Processing Applications
2) Details of activity 2

Simulation using C programs/ Matlab

Total 50

Activity 2- Details:

1.Program on reducing the Size of an Image

2.Program on histogram of an image
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3. Program on histogram on equalization of an image

4. Program on spatial filtering

5.program on smoothing filters in spatial filtering

6.Implement Butterworth low power filters in frequency domain

7. Implement Gaussian low power filters in frequency domain

8. program on removing salt and pepper and noise using mean and median filter

9. program on removing Gaussian noise and uniform noise using mean filter

10.Write a program in pseudo color image processing

11. Write a program on color compliments

Course Articulation Matrix

Course Program Outcomes
Outcomes

COs | PO1 PO2 | PO3 PO4 | PO5S PO6 PO7 | PO8 PO9 PO10 PO11 PSO1 PSO2

Cco1 3 1 1
co2 2 3 1
CO3 3 1 3

CO4 2 3 2
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Course Title BIG DATA ANALYTICS

Course Code 220EEC74 (L-T-P) C (3-0-0) 3
Exam 3 Hours/Week 3
SEE 50 Marks Total Hours 40

Course Objective: To introduce fundamental concepts, architectures, and tools of Big Data Analytics. The
course also aims to expose students to real-world applications and case studies in various domains.

Course Outcomes: (COs){with mapping shown against the Program Outcomes (POs)}
Upon completion of the course, students shall be able to:

# Course Outcomes Mapping | Mapping
to PO’s | to PSO's
1 Describe basic concepts of Big data analytics 1 -
n Apply Big data framework for data analysis 2,3 -
3 [Use Big data tools and techniques in processing of data 3,5,9,10 1,2
4 To study different types Case studies on the current research and applications of the 1.2 )
Hadoop and big data in industry ’
MODULE-1 No. of
Hrs. 10

Introduction: Velocity, Variety, Veracity; Drivers for Big Data, Sophisticated Consumers, Automation,
Monetization.

Big Data Analytics Applications: Social Media Command Center, Product Knowledge Hub,
Infrastructure and Operations Studies, Product Selection, Design and Engineering, Location-Based
Services, Online Advertising, Risk Management.

Self Study: Exploration of Real-Time Big Data Applications in Emerging Domains

MODULE-2 No. of
Hrs. 10

Architecture Components: Massively Parallel Processing (MPP) Platforms, Unstructured Data Analytics
and Reporting: Search and Count, Context-Sensitive and Domain-Specific Searches, Categories and
Ontology, Qualitative Comparisons, Data Privacy Protection, Real-Time Adaptive Analytics and Decision
Engines.

Advanced Analytics Platform: Real-Time Architecture for Conversations, Orchestration and Synthesis
Using Analytics Engines, Entity Resolution, Model Management, Discovery Using Data at Rest,
Integration Strategies.

Self Study: Case Study on Advanced Analytics Architecture in Industry Applications

MODULE-3 No. of Hrs.
10

Implementation of Big Data Analytics: Revolutionary, Evolutionary, or Hybrid, Big Data Governance,
Integrating Big Data with MDM, Evolving Maturity Levels.

Map-Reduce and the New Software Stack 1: Distributed File Systems. Physical Organization of
Compute Nodes, Large-Scale File-System Organization, Map-Reduce features: Map Tasks, Grouping by
Key, Reduce Tasks, Combiners, Map-Reduce Execution, Coping With Node Failures.

Self Study: Exploration and Comparison of Big Data Deployment Strategies and MapReduce Ecosystem
Tools

MODULE-4 No. of
Hrs. 10
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Map-Reduce and the New Software Stack 2: Algorithms Using Map-Reduce for Matrix multiplication,
Relational Algebra operations, Workflow Systems. Recursive Extensions to Map-Reduce.
Communication Cost Models: Complexity Theory for Map-Reduce, Reducer Size and Replication Rate,
Graph Model and Mapping Schemas, Lower Bounds on Replication Rate.

Mining Data Streams: Stream Data Model and Management Stream Source, Stream Queries, and issues,
Sampling Data in a Stream, Filtering Streams, Counting Distinct Elements in a Stream, Estimating
Moments, Counting Ones in a Window, Decaying Windows

Self Study: Study and Simulation of Stream Processing Algorithms or MapReduce-Based Algorithms

Prescribed Text Books:

SI. No Book Title /Authors Edition Publisher 'Year
1. |Big Data Analytics: Disruptive Dr. Arvind Sathi . .. IBM
Technologies for Changing the Game First Edition Corporation 2012
2. |Mining of Massive Datasets 'Anand Rajarama,
Jure Leskovec, - - 2013
Jeffrey D. Ullman
Reference Books:
SI.  [Book Title Authors Edition Publisher 'Year
No
L. Soumendra Mohanty, i 2012
Big Data Imperatives Madhu Jagadeesh, -
Harsha Srivatsa
2. Big Data, Big Analytics: Emerging [Michael Minelli, ~ |Wiely CIO 2013
Business Intelligence and Analytic [Michehe Chambers Ist Edition Igerjeg
Trends for Today’s Business
Online Courses and Video Lectures:
1. https://nptel.ac.in/courses/106/104/106104189
Proposed Assessment Plan (for 50 marks of CIE):
Tool Remarks Marks
CIE Three CIEs conducted for 20 marks each and reduced to 10 marks 30
Activity Details [Details of activities to be conducted
1) Case studies on the current research 20

2) Case studies applications of the Hadoop and big data in industry

Total

50
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Course Articulation Matrix

Course Program Outcomes
Outcomes

COs | PO1 [PO2 | PO3 PO4 | POS PO6 PO7 | POS8 PO9 PO10 PO11 [PSO1 PSO2

Co1 3

CO2 3

Co3 3 2 2 2 2 1

CO4 3 2
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Eighth Semester Syllabus

Course Title

Internship (Industry/Research) (14-20weeks)

Course Code 22INT (L-T-P) C (0-0-20) 10
Exam 3 Hours/Week 14-16 weeks
SEE 100 Total Hours _—

Course Objective:: It involves a short theoretical or experimental research project supervised by a
researcher/ To bridge the gap between the theoretical knowledge obtained in the classrooms and the
practical skills required in the actual workplace
Course Outcomes {At the end of course, student will be able to}:

# Course Outcomes Mappin Mappin
g to gto
PO’s PSO's
1 Get exposure to real world job environment and gain practical 1,2,3,4,5,6,9 1,2
experience ,10,11
2 Generating technical paper/s and publish in refereed journal/s 1,2,7,8,9,11 -
and conferences
3 Communicate effectively with mentors, make presentation and 8.9
prepare technical document

Guideline: Students shall undergo In-house/ Research organization/Industry internship for a duration
of one semester. At the end of the semester internal evaluation will be conducted for 100 marks
according to the following rubrics:

Rubrics for Phase 1 Evaluation

Criteria

Excellent

Good

Satisfactory

Diary (10)

Regular, detailed, and
well-organized entries
(9-10Marks)

Consistent but lacks
detail in some sections
(7-8Marks)

Inconsistent or
incomplete entries
Sporadic and unclear
entries

(5-6 Marks)

PPT Preparation with
Professionalism &
Work Ethics(15)

Well-structured, with
relevant and key
contents

(13-15 Marks)

Covers Basic contents
but lacks some depth
(10-12 Marks)

Inaccuracy,

Poorly structured, lacks
content

(7-9 Marks)

Presentation Skills (15)

Clear, confident,
engaging, and well-
organized
(13-15Marks)

Engaging, minor clarity
issues
(10-12Marks)

Limited engagement,
Unclear, disorganized
(7-9 Marks)

Viva-Voce (10)

Confident, clear
understanding, Good
response

(10 Marks)

Basic understanding
with clarity issues
(6-7 Marks)

Limited understanding,
struggles with basic
questions

(3-1 Marks)

Rubrics for Phase 2 Evaluation
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Criteria Excellent Good Satisfactory
Diary (10) Regular, detailed, and | Consistent but lacks Inconsistent or
well-organized entries | detail in some sections | incomplete entries
(9-10Marks) (7-8Marks) Sporadic and unclear
entries
(5-6 Marks)
Report(20) Comprehensive, well- | Mostly clear structure, | Basic information,

structured, deeply
analyzed
(18-20 Marks)

but minor
organizational flaws.
(14-17 Marks)

poorly structured
(10-13 Marks)

PPT Preparation with
relevant content(10)

Well-structured, with
relevant and key

contents
(9-10 Marks)

Covers Basic contents
but lacks some depth
(7-8 Marks)

Inaccuracy,

Poorly structured, lacks
content

(5-6Marks)

Presentation Skills &
Viva-Voce (10)

Confident, clear and
strong understanding

Clear, but struggles
with details

Unclear, lacks
confidence, limited

(9-10 Marks) (6-8 Marks) knowledge
(4-2 Marks)
Course Articulation Matrix
Course Program Outcomes
Outcomes g
COs PO1 | PO2| PO3 | PO4| PO5 | PO6| PO7| POS | PO9 POI1 P(l)l PiO PiO
COo1 1 2 2 1 2 2 2 2 2 2
CcO2 1 2 2 1 1 1
CO3 3 3




