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B.E. / B.Tech. Programme
IV SEMESTER - OPEN ELECTIVES
SYLLABI!

DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

SL. NO. COURSE CODE COURSE TITLE
1 U21ADX01 Data Visualization and its applications
2 U21ADX02 Fundamentals of Machine Learning

DEPARTMENT OF BIOMEDICAL ENGINEERING

1 U21BMX01 Virtual Instrumentation

2 U21BMX02 Biometric Systems

DEPARTMENT OF CHEMICAL ENGINEERING

1 U21CHXO01 Introduction to Food Processing

2 U21CHX02 Energy Conservation Techniques in Process Industries

DEPARTMENT OF CIVIL ENGINEERING

1 U21CEXO01 Environmental & Social Impact Assessment

2 U21CEX02 Integrated Water Resource Management

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

1 - U21CSX01 Database Systems

2 U21CSX02 Cloud Computing Essentials

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING (AI&ML)

1 U21AMX01 Big Data and its Applications
DEPARTMENT OF COMPUTER SCIENCE AND BUSINESS SYSTEMS
1 ‘ U21CBX01 Digital Marketing
2 U21CBX02 Web Designing .

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

1 U21ECX01 Consumer Electronics

2 U21ECX02 Basics of Communication Technologies

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

1 U21EEX01 Electrical Safety Practices and Standards

2 U21EEX02 Electric Vehicles
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DEPARTMENT OF INFORMATION TECHNOLOGY

1 U211TX01 Information Technology Essentials

2 U21ITX02 Introduction to Cyber Security

DEPARTMENT OF MECHANICAL ENGINEERING

1 . U21MEX01 Industrial Robotics

2 : U21MEX02 Intelligent Vehicle System

DEPARTMENT OF MECHATRONICS ENGINEERING

1 U21MIX01 Design of Mechatronics Systems

2 l U21MiX02 Modern Robotics

DEPARTMENT OF SCIENCE & HUMANITIES

1 U21CYX01 Air Pollution and Control

2 U21CYX02 | Introduction to Applied Organic Chemistry

3 U21PHX01 Basics of Nanotechnology and its Applications - ]
4 U21PHX03 Physics of Materials :

GENERAL ENGINEERING

1 U21GEX01 Indian Culture, Ethics and Yoga

2 U21GEX02 Vedic Mathematics
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DEPARTMENT OF ARTIFICIAL INTELLIGENCE AN

SEMESTER IV
Category: OEC
U21ADX01 DATA VISUALIZATION AND ITS APPLICATIONS LIT|P|J]|C
0(0 |0
PRE-REQUISITES:
o Nil
COURSE OBJECTIVES:

¢ To understand the various types of data, apply and evaluate the principies of data visualization.
* To leam how to bring valuable insight from the massive dataset using visualization.
¢ Tocreate interactive visualization for better insight using various visualization tools.

COURSE OUTCOMES:
Upon complation of the course, the student will be able to
CO1: Identify the different data types, visualization types to bring out the insight. (Understand)

COZ2: Reiate the visualization towards the preblem based on the datasst to analyze and bring out
valuable insight on large datasst. (Understand)

CO3: Design visualization dashboard to support the decision making on large scale data. (Apply)

CO4: Demanstrate the analysis of large dataset using various visualization technigues and tools.
(Apply)

COS: Identify the different atiributes and shawcasing them in plots. Identify and create varicus
visualizations for geospatial and table data, (Understand)

CO-PO MAPPING:
COs P PO1|PO2 |PO3 | PO4 |PO5 | PO6 | PO7 | PO8 | POS [PO10/PO11|PO12IPSO1 PS0O2
CO1 3 2 - - - - - - - - - -
coz 3 2 - - - - - - - - - -
co3 3 2 - - - - - - - - - B
C04 3 2 - - - ~ - - - - - B
Cos B 2 - - - - - - - - - -
Cormrelation levels; 1: Slight (Low) 2: Moderate (Madium) 3: Substantial (High)
SYLLABUS:
UNIT | INTRODUCTION TO DATA VISUALIZATION 9

Overview of data visualization — Data Absiraction — Task Abstraction — Analysis: Four Levels for
Validation — Types of Visual Analysis: Time-Series data visualization — Text data visualization -
Multivariate data visualization

UNIT I VISUALIZATION TECHNIQUES 9

Scalar and Point techniques ~ Color maps - Contouring — Height Plots — Vector visualization
techniques ~ Veclor properties — Vector Glyphs — Vectar Color Coding — Matrix visualization
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techniques — Visual Variables- Networks and Trees — Map Color and Other Channels — Manipulate
View — HeatMap

UNIT Il VISUALIZATION TOOLS 9

Introduction to various data visualization tools: R-basics, Data preprocessing ~ Statistical analysis —
Plotly and ggplot library — Tableau D3.Js — Gephi

UNITIV  VISUALIZATION OF STREAMING DATA 9

Best practices of Data Streaming — Processing streaming data for visualization — Presenting
streaming data — Streaming visualization techniques - Streaming analysis

UNIT V GEO SPATIAL VISUALIZATION 9

Chicropleth map — Hexagonal Binning — Dot map - Cluster map ~ Cartogram map — Dashboard
creation using visualization tools for the use cases: Finance - marketing — insurance — healthcare

Contact Periods:

Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project: — Periods

Total: 45 Periods

TEXT BOOKS:

1. Tamara Munzer, Visualization Analysis and Design, 1# edition, CRC Press 2014.
2. Aragues, Anthony, Visualizing Streaming Data: Interactive Analysis Beyond Static Limits, 1%
edition, O'Reilly Media, Inc., 2018.

REFERENCES:

1. Dr.Chun-hauh Chen, W.K.Hardle, A.Unwin, Handbook of Data Visualization, 1t edition, Springer
publication, 20186.

Christian Toninski, Heldrun Schumann, Interactive Visual Data Analysis, 1t edition, CRC press
publication, 2020

Alexandru C. Telea, Data Visualization: Principles and Practics, AK Peters, 2014.

hitos: /i coursera.org/specializations/data-visualization
hitios flwww coursera.org/specializations/ihu-data-visuslizatio i
http‘s:!!www.ooursera.org!specializationsfdatawanaIysis-visuallzaﬂon-foundaﬂcns
https://www.springer.com/joumal/12650

NoorL D

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment ||
(100 Marks) (100 Marks) NP
s Tot i n ester
*In_dividual In'dxvidual M:el’:grt: enz Examinations
Assignment / | 0.0 Assignment/ | \pe
Case Study / Test Case Study/ Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 80 40 60 200 100
Total 40 60
100

- =
“Role Play / Group Discusslons / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided. Course Coordinator can cheose any one / two components
based on the nature of the course

-

. Colmbators - 641 407, -
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SEMESTER IV

(o]

U21ADX02 FUNDAMENTALS OF MACHINE LEARNING LT A

PRE-REQUISITES:
« Nil

COURSE OBJECTIVES:

¢ To understand the concept of supsrvised and unsupervised leaming techniques.

« To differentiate regression, classification and clustering techniques and to implement their
algorithms.

* To analyze the performancs of various machine learning techniques and to select appropriate
features for training machine learing algorithms.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Understand the concepts of various machine leaming strategies. (Undersiand)
C02: Handle computational data and learn ANN learning models. (Understand)
CO3: Solve real world applications by selecting suitable leaming model. (Analyze)

CO4: Boost the performance of the model by combining resulls from different approaches,
(Understand)

COB&: Recognize and classify sequencing pafterns using HMM. (Understand)

CO-PO MAPPING:

COs o PO1 | PO2 |PO3 [PO4 | PO5 | POB | PO7 | PO8 | POS |[PO10iPO11|PO12|PSO1|PSO2
Cor 3 2 - - - - - - - - - -
cO2 3 2 - - - - - - - - - -
co3 sl 2zl =&l = - - - | - - - -
CO4 3 2 - - - - - - - - - -
Cco5 3 2 - - - - - - = - - -
Correlation levels: 1: Slight (Low)  2: Moderats (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | INTRODUCTION TO MACHINE LEARNING ]

Introduction to Machine Leaming (ML) — Feature enginsering - Learning Paradigm — Generalization
of hypothesis — VC Dimension — PAC learning — Applications of ML.
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UNITII  DATA HANDLING AND ANN g

Feature selection Mechanisms — Imbalanced data — Outlier detection —~ Artificial neural networks
including back-propagation — Applications.

UNIT 1l ML MODELS AND EVALUATION 9

Regression: Multi-variable regression — Model evaluation - Least squares regression -
Regularization — LASSO — Applications of regression — Classification — KNN, Naive Bayes, SVM,
Decision Tree — Training and testing classifier models — Cross-validation — Model evaluation
(precision, recall, F1-mesure, accuracy, area under curve); Statistical decision theory including
discriminant functions and decision surfaces.

UNITIV  MODEL ASSESSMENT AND INFERENCE ’ 9

Model assessment and Selection - Ensemble Learning — Boosting — Bagging — Model Inference and
Averaging — Bayesian Theory — EM Algorithm.

UNITV HIDDEN MARKOV MODELS & CLUSTERING 9

Hidden Markoy Models (HMM) with forward-backward and Vierbi algarithms — Sequence
classification using HMM — Conditional random fields — Applications of sequence classification such
as part-of-spesch tagging — K Means, Hierarchical Clustering = Minimum spanning tree clustering.

Contact Periods:
Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project —Periods
Total 45 Periods

TEXT BOOKS:

1. Ethem Alpaydin, Introduction to Machine Learning, MIT Press, 3 Edition, Pearson, 2014,
2. FEriedman Jerome, Trevor Hastie, and Robert Tibshirani. The Elements of Statistical Leamning,
2 Edition, Springer-Verlag, 2013

REFERENCES:
1. Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective”, 1% edifion, MIT Press, 2012.
3, Peter Flach, “Machine Learning: The Art and Science of Algarithms that Make Sense of Data”,
1% editicn, Cambridge University Press, 2012.
3. hips/fin.coursera.orgllearn/fundamental-machine-learning-healthcare.
4. hllpsfin.coursera.crngllsam/machine-leaming.
EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment I
{100 Marks) (100 Marks) End 6 s
n meste
*Individual *Individual I:ﬂ:::gﬂ Examinations
Assignment / Written Assignment / \Written
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project/ MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one { two components
based on the nature of the course
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DEPARTMENT OF BIOMEDICAL ENGINEERING

SEMESTER IV

Category: OEC

U21BMX01 VIRTUAL INSTRUMENTATION LIT|PlJ]|C

3|0j0]]0 |3

PRE~-REQUISITES:
e Nil
COURSE OBJECTIVES:

e Tolearn computer-based interface system
o To practice LabVIEW programmiing environment
» To develop applications using virtua! instrumentation technique

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: lllustrate the fundamentals of Virtual instrumentation (Understand)

CO02: Develop LabVIEW programming (Apply)

CO3: Apply the LabVIEW programming for report generation (Apply)

CO4: Take part in data acquisition with real-time application (Analyze)

COS5: Make use of virtual instrument for various biomedical applications (Apply)

CO-PO MAPPING:

c OSPOS PO1|PO2[PO3 | PO4 | POS PO6 | PO7 | PO8 | POS [PO10{PO11|PO12/PSO1| PSO2
CO1 3 3 - - 2 - - - - - - 1
co2 3 2 1 - 2 - - - - - - 1
cOo3 3 2 1 - 2 - - - - - - 1
Cco4 3 2 1 - 2 - - - - - - 1
Cos | &1 8 | S EEEENE S il =] « | ~ | A
Correlation levels:  1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I INTRODUCTION TO VIRTUAL INSTRUMENTATION 9

Historical perspective and traditional bench top instruments — Advantages of virtual instrument, —
Block diagram of virtual instrument — Physical quantities and analog interfaces — User Interfaces —
Architecture of a virtual instrument — Relation to the operating system

UNIT 1I LABVIEW PROGRAMMING 9
Front panel — Block diagram, Toels, Control and Function palette — Modular programming —VI and

< sub VI - Structures — FOR-WHILE loops — Case, Sequence Structures, Eyva?t.g{ructures —Formula
; [

%

s wi -

nodes — Local and global variables "

oD - BIOMEDICAL ENGINEERING
KPR INSTITUTE OF ENGINEERING
AND TECHNOLOGY
ARASUR COIMBATORE-641 407
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UNIT Il ARRAYS, CLUSTERS AND REPORT GENERATION 8

Arrays — Clusters — String and File — High level and Low level file 1/O - Time and Dialog control —
Waveform — Graph — Chart operations — String functions — Report generation and publishing
measurement data in web

UNITIV  DATA ACQUISITION SYSTEM g

Instrument control — GPIB — VISA — Instrument drivers — Serial port communication — Data Acquisition
review: Review of Transducer and Signal conditioning — DAQ hardware — Al-AO -DI/O = DAQ
assistant and configurations

UNITV APPLICATIONS OF VIRTUAL INSTRUMENTATION 9

Networking basics for office and industrial applications — Development of process database
management system — Simulation of system using Vi — Image écquisition and processing —Notion
control

Contact Periods:

Lecture: 45 Periods Tutorial: - Periods Praciical: — Periods Project — Periods
Total 45 Periods

TEXT BOOKS:

1. ‘Jeffery Travis and Jim kring, “LabVIEW for Everyone: Graphical Programming Made Easy and
Fun’, 3™ Edition, Pearson Education, India, 2009

2. Sanjay Gupta, Joseph, “Virtual Instrumentation using LabVIEW®, 27 Edition, Tata McGraw Hill,
2010

3. Jovitha Jerome, “Virtual Instruments using LabView", 1% editionby PHI Learning Private Limited,
New Dethi, 2010

REFERENCES:

1. Bruce mihure, Austin and Texas, "LabVIEW for data acquisition”, 12t Edition, Prentice Hall of
India, New Delhi, 2001

LabVIEW Basics | and Il Manual, 1%t Edition, National Instruments, India, 2013

2.
3. Barry E. Paton, “Sensor, Transducers and LabVIEW", 1¢ Edition, Prentice Hall of India, New
Delhi, 2000

EVALUATION PATTERN:

r Continuous Internal Assessments
Assessment | Assessment Il B
{100 Marks) (100 Marks) End § "
nd Semester
*Individual *Individual Iggs':;?:‘f:; B arminatisHs
Assignment / \Written Assignment / Written
Case Study / Test Case Study / Tent
Seminar / Mini Seminar / Mini "
Project / MCQ Project / MCQ
40 80 40 60 200 100
40 60
Total
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided. Course Coordinator can choose any one / two components

based on the nature of the course. N T
aNr)

S

HoD - BIOMEDICAL ENGINEERING
KPR INSTITUTE OF ENGINEERING
AND TECHNOLOGY
ARASUR COIMBATORE-841 407
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SEMESTER [V
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imbatos

Category: OEC

U21BMX02 BIOMETRIC SYSTEMS LIT|P|J|C

3|0|]0|0D]|3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

* Toillustrate the principles and performance of biometric system
» Torecognize personal privacy and security implications of biometric technology
* Toldentify the issues in the realistic evaluation of bicmetric based sysiem

COURSE OUTCOMES;

Upon completion of the course, the student will be able to

CO1: Explain the basics of biometrics and data analysis (Understand)

CO2: Demonstrate engineering principles in fingerprint and face recognition technology Understand)
CO3: lliustrate the engineering principiss in irls, hand gecmeiry recognition technology (Apply)

CO4: Interpret the engineering principles in voice recognition technology and Foot recognition
technology (Apply)

CO5: Analyze the fusion of biometrics (Analyze)

CO-PO MAPPING:

=]

COs - PO1|PO2 | PO3 | PO4 | POS5 | PO | PO7 | POS | PO9 |PO10|PO11|PO12 PSO1|PS0O2

Co1 3 8 - 1 - |- - - - > - -

CO2 3 3 - 2 . = o - - - - -

Co3 3 3 = 2 = - = - = - - -

Co4 3 3 3 2 - = - » - - - -

COS 3 3 2 2 = = = - » = & -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | INTRODUCTION TG BIOMETRIC SYSTEMS 9

Introduction - Biometric system. Biometric functionalities - Verification vs Identification —Biometric
system erors— Performance measures, Design cycle of Biometric systems - Biometric
characteristics — Applications — Security and Privacy issues

UNIT II FINGERPRINT AND FACE RECOGNITION 9

Introduction — Friction Ridge Pattern - Fingerprint acquisition — Feature extraction — Matching,
Intreduction to face recognition — Image acquisition — Face Detection — Feature extraction and
Matching — Face Super-Resolution using locality preserving projections - )

rHol - BIOMEDICAL ENGINEERING
KPR INSTITUTE OF ENGINEERING

AND TECHNOLOGY

ARASUR COMMBATORE-641 407 .
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UNIT I IRIS AND HAND GEOMETRY RECOGNITION 9

Iris recognition system — Image acquisition — Iris segmentation — Iris Normalization - Iris Matching -
Performance Evaluation — Hand Geometry — Imaga capture - Hand segmentation — Feature
Extraction and matching - Challenges :

UNITIV  VOICE AND FOOT GEOMETRY RECOGNITIONS 9

Introduction to Voice recognition — Features and Models — Addition method for managing variability
— Measuring performance — Alternative approaches — Voice scan Strength and weakness - Foot
Geometry —Gait analysis — Featura extraction and Matching - Challenges

UNIT V FUSION IN BIOMETRICS 2

Introduction to Multimedal system — Sources of Multiple Evidence — Acquisition and Processing —
Fusion levels — sensor leve! — feature level — decision making ‘evel — rank level - score level —
Advantages in designing Multimodal system - Challenges in designing Multiblometrics — Case study

Contact Periods:
Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project — Perlods
Total 45 Periods

TEXT BOOKS:
1. Arun.A.Ross, Karthik Nandhakumar, Jain A.K, “Introduction to Biometrics”, 1%t Edition, Springer,
New York, 2011

2. James Wayman, Anil Jain, Davide Maltoni, Dario Maio, “Biometric systems, Technology, Design
and Performance Evaluation”, 1%t Edition, Springer, 2005

REFERENCES:

1. David D. Zhang, "Automated Biometrics: Technologies and Systemns”, 1% Kluwer Academic
Publishers, New Delhi, 2000

2. Ted Dunstone, Neil yager, “Biometric system and Data analysis: Design, Evaluation and
DataMining”, 1% Springer, 2010

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment [l
(100 Marks) (100 Marks) ik ;
i s Total Internal nd Semester
*|Individual Individual Anasasmients Examinations
Assignment / Written Asslgnment / Writt
Case Study / Test Case Study / T ten
Seminar / Mini Seminar / Mini o
Project / MCQ Project / MCQ
40 60 40 60 200 100
40 60
Total
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components
based on the nature of the course.

oD - ENGIMEERING
KPR INSTITUTE OF ENGINEERING
AND TECHNOLOGY

AmagUR COIMBATORE-641 407
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SEMESTER IV
Category: OEC
U21CHX01 INTRODUCTION TO FOOD PROCESSING LIT|P|J]|C
0j0j0|3

PRE-REQUISITES:
e NIl

COURSE OBJECTIVES:

° To impart the knowledge about the mechanism of spoilage and deterioration in foods
® To provide the basic knowledge on food preservation principles and methods
® To show the ways to pressrve the foods

COURSE QUTCOMES:

Upon completion of the course, the student will be able to )

CO1: Identify the food spoilage accurs and the technigues to prevent it Understand)

CO2: Relate the diffsrent spoilage agents and the ways in which they act on food (Apply)
CO3: Understand the principles behind the various methods of food preservation (Understand)
CO4: Use these principles to preserve different types of foods (Apply)

COS5: Understand the method of action of different preservatives (Understand)

CO-PO MAPPING:

COs ros PO1|PQO2|PO3 | P04 | PO5 | POB PQO7 | PO8 | PO9 [PO1G/PO11|PO12 PSO1|PSO2
co1 Sl e «Pa@e e a1 21 - 1
co2 3 2 - 2 - - - 3 - 2 - :
co3 3 2 - 2 - - - 3 - 2 - 1
CO4 3 2 - 2 - - - 3 - 2 - 1
cos 3| 2 1 = fE ==t aali. ka2t T 9
Correlation levels; 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT ] FOQD SPOILAGE 9

Definition, types of spoilage - physical, enzymatic, chemical and biological spoilage. Mechanism
of spoilage and its end products, sheif iife determination

UNIT It PRESERVATION BY USING PRESERVATIVES -}

Food preservation: Definition, principles, importance of food preservation, traditional and modern
methods of food preservation. Food additives — definition, types, Class land Class || preservatives

W ’ W
e
o o
Dr. 8. Baiasubrﬁmar‘ﬁan, M.Tech., Pn.D.
Professor & Head
Department of Chemical Engineering
KPR Institute of Engineering & Technology
Arasur, Coimbatore - 641 407
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UNITHI  PRESERVATION BY USE OF HIGH TEMPERATURE 9

pasteurization: Definition, types, Sterilization, Canning - history and steps involved, spoilage
encountered in canned foods, types of containers used for canning foods. Food irradiation —
Principles, merits and demerits, effects of irradiation and photochemical methods

UNITIV  PRESERVATION BY USE OF LOW TEMPERATURE 8

Refrigeration - Advantages and disadvantages, freezing - types of freezing, Comman spoilages,
occurring during freezing, difference between refrigeration and freezing

UNITV  PRESERVATION BY REMOVAL OF MOISTURE 9

Drying and dehydration - merits and demerits, factors affecting, different types of drying,
Concentration: principles and types of concentrated foods

Contact Periods:

Lecture: 45 Periods - Tutorial - Periods Practical: — Periods Project: — Periods
Total 45 Periods

TEXT BOOKS:

1. Gould, G. W. “New Methods of food preservation”, 1% Edition, Springer Science & Business.
Media, 2012.

2. Manay, N.S. Shadaksharaswamy, M. “Foods- Facts and Principles’, 1% Edition, New age
international publishers, New Delhi, 2004.

REFERENCES:

1. Srilakshmi, B. “Food Science”, 3¢ Edition, New Age International Publishers, New Delhi, 2003.

o Subalakshmi, G and Udipi, S.A. "Food processing and preservation”, 3 Edition, New Delhi,
2001.

EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment |l
{100 Marks} (100 Marks) EndS ¢
nd Semester
“Individual “Individual Total Interral | Examinations
Assignment/ | \auiten Assignment/ |\t
Case Study/ | e | CaseStdy/ | qeg W
Seminar / Mini Seminar / Mini
Project/ MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60

100

*Role Play / Group Discussions | Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator ¢an choose any one / two components based
on the nature of the course.
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SEMESTER IV

Category: OEC

U21CHX02 | ENERGY CONSERVATION IN PROCESSINDUSTRIES | L | T | P J|C

20101 0{8

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

¢ To provide training to solve problems relevant to the energy conservation

o Describe the energy conservation schemes in steam systems .

¢ |dentify the design considerations for minimizing energy consumption in compressors, fans and
blowers

COURSE OUTCOMES:
Upon completion of the course, the student will be able to
CO1: Understand the current ensrgy scenario and the need for energy auditing (Understand)

CO2: identify the design considerations for minimizing energy consumption in compressors, fans and
blowers (Understand)

CO3: Compare different renewable energy technologies and choose the most appropriate based on
local conditions and technological basis for hamessing renewable energy sources (Apply)

CO4: List the techno commercial statement for the Investment for energy saving (Analyze)
CO5: Convert energy conservation in process industries (Apply)

CO-PO MAPPING:

COs F PO1|PO2(PQO8 | PO4 | POS5 | POB | PO7 | PO8 | PO9 [PO10/PO11|PO12/PSO1 PSO2z
CcCO1 3 2 - 2 B - - 3 - 2 - 1
co2 3 2 - 2 - - - 3 - 2 - 1
Co3 3 2 - 2 - - - 3 - 2 - 1
Co4 3 2 - 2 - - - < - 2 - 1
CO5 k) 2 - 2 - - - 3 - 2 - 1
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS
UNIT I INTRODUCTICN 9

Infroduction to energy — Global energy scene — Indian energy scene - Units of energy, conversion
factars, general classification of energy, energy crisis, energy altematives

p
NS N
R
Dr. S. Balasubramanian, M.1ecn.
Professor & Head

Department of Chemical Eng:rise
KPR Institute of Engineering & Tev »...
Arasur, Coimbatore - 841 407
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UNIT I ENERGY CONSERVATION IN PRODUCTIVE PROCESSES g

Energy Conservation in Centrifugal pumps, Fans, Blowers and Air compressor - Energy Consumption
- Energy saving potentials - Design Consideration

UNIT I ENERGY CONSERVATION IN NON - PRODUCTIVE PROCESSES g

Refrigeration and Air conditioning - Heat load estimation - Energy conservation in cooling towers and
Spray ponds - Energy Efficiency in Lighting - Case studies

UNITIV  NATURAL SOURCES 9

Solar energy, solar thermal systems, flat plate collectors, focusing collectors, solar weater heating,
solar cooling, solar distillation, solar refrigeration, solar dryers, solar pond, solar thermal power
generation, solar energy application in India, energy plantations. Wind energy, types of windmilis,
types of wind rotors, Darrieus rotor and Gravian rotor, wind electric power generation, wind power in
India, economics of wind farm, ocean wave energy conversion, ocean thermal energy conversion,
tidal energy conversion, geothermal energy

UNITV ENERGY CONSERVATION IN CHEMICAL PLANTS 8

Energy conservation in chemical process plants, energy audit, energy saving in heat exchangers,
distillation columns, dryers, ovens and furnaces and boilers, steam economy in chemical plants,
energy conservation

Contact Periods:

Lecture: 45 Periods Tutorial: - Pericds Practical: — Periods Project —Periods

Total 45 Periods

TEXT BOOKS:

1. Eastop T.D and Croft D.R, “Energy Efficiency for Engineers and Technologists®, 15t Edition,
Logman Scientific & Technical publications, 1990
2. Reay DA, “Industrial Energy Conservation®, 1%t Edition, Pergamon Press, 1877.

REFERENCES:

1. Venkataswarlu, D, “Chemical Technology”, 2™ Edition, 1.S.Chand, 2010.

2. Sukhatme, S.P., “Solar Energy”, 4™ Edition, Tata McGraw Hill, 2008.

3. H.M. Robert, J.H. Callins, “Handbook of Energy Conservation-Volume 1", 2™ Edition, CBS
Publishers & Distributors, 2005.

EVALUATION PATTERN:
Continuous Internal Assessments
Assaessment | Assessment i
(100 Marks) {100 Marks) e St
nd Semes
*Ingividual “Individual Total Internal | o aminations
Assignment/ | \anitten Assignment/ | \aripen
Case Study / Test Case Study/ | reqt
Seminar/ Mini Seminar / Mini
Project/ MCQ Project/ MCQ
40 60 40 60 . 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one/ two components based
on the nature of the course.
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SEMESTER IV

Category: OEC

U21CEX01 | ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT | L | T|P|J | C
3(oloflo] 3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

* To impart the knowledge and skifls to identify the environmental and social impacts of
developmental projects

* To gain the knowledge in assessing and mitigate the environmental and social Impacts of
developmantal projects

* To explain the various components for preparing the EIA dosument

COURSE OUTCOMES:
Upon the completion of the course the student will be able to

CO1: lllustrate the principles of EIA (Understand)

CQ2: Infer the scope and screening of EIA developmental projects (Understand)

CO3: Pian environmental impact assessments and environmental managsment plans (Understand)
CO4: Evaluate Socio-economic reports of environmental impacts (Understand)

COS5: Outline the reports of EIA studies (Understand)

CO-PO MAPPING:!
COs g PO1|PO2[PO3|PO4 | PO5 | PO6 | PO7 | POB | POS |PO10|PO11| PO12 | PSO1 | PSD2
co1 1 3 1 - - 2 2 - - 1 - -
coz 1 3 1 - - 2 A - - 1 - -
cos3 1 3 1 - - 2 2 - - 1 - -
Cco4 1 3 1 - - 2 2 - - 1 2 -
Ccos 1 3 1 - - 2 2 - - 1 2 -
Correlation levels: 1: Slight (Low) 2: Moderats (Madium) 3: Substantial (High)
SYLLABUS:
UNITI INTRODUCTION 8

Impacts of development on emvironment — Rio Principles of sustainable development —
Environmsntal Impact Assessment (EIA) — Objeciives — Historical development — EIA Types — EIA
in project cycla — EIA Natification and Legal Framework.

UNIT Il ENVIRONMENTAL ASSESSMENT g

Screening and scaping in EIA - Drafing of terms of reference, Baseline monitoring, Prediction and
Assessment of Impact on land, water, air, noise, flora and fauna — Malrices — Networks — Checklist
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Methods — Mathematical models for Impact prediction.
UNIT ill ENVIRONMENTAL MANAGEMENT PLAN 9

Plan for mitigation of adverse impact on water, air and land, water, energy, flora and fauna -
Environmental Monitoring Plan — EIA Report Preparation — Public Hearing — Environmental
Clearance.

UNITIV  SOCIO ECONOMIC ASSESSMENT 9

Baseline monitoring of Soclo-economic environment ~ Identification of project affected personal —
Rehabilitation and resettlement plan — Economic valuation of environmental impacts — Cost benefit
analysis.

UNITV CASE STUDIES 9

EIA case studies pertaining to Infrastructure Projects — Roads and Bridges — Mass Rapid Transport
Systems — Alrports — Dams and Irrigation projects — Power plarts.

Contact Periods:

Lecture:  45Periods Tutorial; — Periods Practical: —Periods Project — Periods
Total 45 Pericds

TEXT BOOKS:

1. Canter, R.L, "Environmental impact Assessment “ McGraw Hill In¢, 2™ Edition, New Delhi,1995.

2. Lohanl, B, JW. Evans, H. Ludwig, R.R. Everitt, Richard A. Carpenter, and S.L. Tu,
“Environmental Impact Assessment for Developing Countries in Asia®, Volume 1 — Overview,
Aslan Development Bank, 1% Edition,1997.

3. Peter Morris, Riki Therivel "Methods of Environmental Impact Assessment’, Roulledge
Publishers, 2™ Edition, 2009.

REFERENCES:

{. Becker H. A, Frank Vanclay,"The International handbook of social impact assessment”
conceptual and methodological advances, Edward Elgar Publishing, 3" Edition, 2003.

2. Barry Sadler and Mary McCabe, “Environmental Impact Assessment Training Resource
Manual”, United Nations Environment Programme, 2™ Edition, 2002.

3. Judith Peits, "Handbook of Environmental Impact Assessment Vol. | and I, 18 edition,
Blackwell Science New York, 1998,

4. Ministry of Environment and Forests EIA Notification and Sectoral Guides, Government of India,
New Delhi, 2010.
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EVALUATION PATTERN:
Continueus Internal Assessments
Assessment | Assessment Il
(100 Marks) {100 Marks) Sk iaareid Bl Ganectar
*Iridividual *Individual Assessments Examinations
Assignment / :
Case Study/ | Written éss:gnme;t;‘ Written
Seminar/ Test ase Study Test
Project / S_emfnar!
MeQ Project/ MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

Pead of Uie Doparonart,
Civil Engincering,
PR wsfivie of Enginecring and Technelogy
Feaeue, Colmbatore - 641 407.
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SEMESTER IV

Category: OEC

U21CEX02 (NTEGRATED WATER RESOURCE MANAGEMENT LI T|P{J|C

30 (0{0(3

PRE-REQUISITES:
s Nil
COURSE OBJECTIVES:

s To impart the knowledge in the role of disciplines of ecology and socio-economics play in
management of water resources

s To gain the knowledge in the global food security and public-private participation issues

e To explain the legal and regulatory settings in the context of integraled waler resource
management

COURSE OUTCOME:

Upon the completion of the course the student will be able to

CO1: Identify the key challenges and needs of integrated water resource management (Understand)
CO2: Explain the economic aspects of water issuies (Understand)

C03: Interpret the health protection and promotion in the context (Understand)

CO4: Find suitable water for food protection (Understand)

CO5: Formulate regulations of integrated water management system (Understand)

CO-PO MAPPING:

COs P PO1 | PO2 | PO3 | PO4 | POS | POS | PO7 | PO8 | PO9 [PO10|PO11PO12|PSO1|PSO2
cOo1 1 2 - - - 2 2 - - - - - - -
co2 1 2 - - - 2 2 - - - - - - -
co3 1 2 - - - 2 2 - § 5 4 A 5 =
CO4 1 2 - - - 2 2 - - - 2 - - -
CcOos 1 2 - - - 2 2 1 - - 2 - é =

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNITI CONTEXT FOR IWRM 9

Water as a global issue: key challenges and nesds — Definition of IWRM within the broader

context of development — Complexity of the IWRM process — Examining the key elsmenits of IWRM
process.

UNITII WATER ECONOMICS |

Economic view of water issues: economic characteristics of water good and services — Nan-
market monetary valuation methods — Water economic instruments, policy options for water
conservation and sustainahle use — Case studies.
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UNITII  WATER SUPPLY AND HEALTH WITHIN THE IWRM CONSIDERATION 9

Links betwsen water and human health: options to include water management interventions for
health — Health protection and promotion in the context of INRM — Health Impact assessment of
water resources development,

UNITIV  AGRICULTURE IN THE CONCEPT OF IWRM 9

Baseline monitoring of Socio-economic environment — Identification of Project Affected Personal —
Rehabilitation and Reselliement Plan- Economic valuation of Environmental impacts — Cost benefit
Analysis.

UNITV ~ WATER LEGAL AND REGULATORY SETTINGS 9

Basic notion of law and governance: princlples of intemational and national law in the area of
water management — Understanding UN law on non-navigable uses of international water courses —
Development of IWRM In line with legal and regulatary framework.

Contact Periods:
Leciure: 45 Pericds Tutorial: - Periads Practical: - Periods Project: - Periods

Tolal: 45 Periods

TEXT BOOKS:

1. Technical Advisory Committes, Integrated Water Resources management, Technical
Advisory Committee Background Paper No: 4. Global water partnership, Stockholm, Swedsn.
2002.

2. Techpical Advisory Commiftee, Poverty Reduction and IWRM, Technical Advisory
Committee Background paper no: 8. Global water partnership, Stockholm, Sweden, 2003,

3. Technical Adviscry Commitiee, Regulation and Private Particlpation in Water and Sanitation
section, Technlcal Advisory Committee Background paper No:1. Global water partnership,
Stockholm, Sweden,; 1858.

REFERENCES:

1. Technical Advisory Committes, Dublin principles for water as reflected In
comparative assessment of inslitutional and legal arrangements for Integrated Water
Resources Managsment, Technical Advisory Committes Background paper No: 3. Global
water partnership, Stockholm, Swedsn. 1699,

2. Technical Advisory Committee, Water as soclal and economic good: How to put the principles
to practice”. Technical Advisory Commiftee Background paper No: 2. Global water
partnership, Stockholm, Sweden, 1398.

3. Technical Advisory Committes, Effective Water Governance “Technical Advisory Committes
Background paper No: 7. Global water parinership, Stockholm, Sweden, 2003,
Cech Thomas V., Principles of waler resources: history, development, management and
policy. John Wiley and Sons Inc., New York. 2003.

4, Mollinga.P. et.al “Integrated Water Resourcas Management®, Water in South Asia Volume |,

Sage Publications, 2™ Edilion, 2006. s
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EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment |l
100 Marks 100 Marks
" ( ) { ) Total Internal E:: n?;":z:t:s"
Asl.:ug :;I::?\l ! *Individual Assessments
Case Study/ | Written Assignment/ | yyritten
: Case Study /
Seminar / Test s Test
Project / S.em'?a’é
MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /

Technical presentations can also be provided.

|

@

Head of the Départment,
Civil Engineering,

KPR Institute of Engineering and Technology

Arasur, Coimbatore - 641 407, _
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SEMESTER IV

Category: OEC

U21CSX01 DATABASE SYSTEMS LIT/IPIJ|C

3|00 j0O]| 3

PRE-REQUISITES:
« Nil
COURSE OBJECTIVES:

» To learn the fundamentals of data models, SQL
» To represent a database system using ER diagrams and to learn normalization techniques
» Tounderstand the fundamental concepts of fransaction, concurrency and recovery processing

COURSE OUTCOMES:
Upon completion of the course, the student will be able to
CO1: Explain the fundamentals of Database Management Systems (Understand)

CO2: Analyze the data requirements and apply ER madeling, derive the database schema using
conceptual modeling (Analyze)

CO3: Query the relational databass and write the programs (Understand)

CO4: Censtruct queries to handie transaction procsssing and maintain consistency of the database
(Apply)

COS&: Understand how advanced database differ from relational database and the concepts of
information retrieval systems (Understand)

CO-PO MAPPING:

COs .. PO1|PO2 | PO3 | PO4 | PO5 | POB | PO7 | PO8 | POY [PO10{PO11|PO12|PSO1|PS0O2
CO1 Z |4 1 2 - - - 112 2 - 3
co2 2|1 1 2 - - - 1 2 2 - 2
co3 3 | 2 {FESENE 2 - 1 2 2 - 2
CO4 3 2 2 2 - - - 1 2 2 - 2
CO5 3| 2 L@y 2= - - 1 2 2 - 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | DATABASE SYSTEMS 9

Data — Purpose of Database System — Need for Database Management — Database Applications —
Data Models — Database Systemn Architecture = Introduction to Relational Database — Relational
Model- Keys
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UNIT Il DATABASE DESIGN 9
ER Models — ER Diagrams — Enhanced-ER Model — ER-to-relational Mapping — Dependencies—
Normalization — First — Second — Third & Fourth Normal Forms — BCNF — Join Dependencies

UNIT Il DATABASE QUERYING 9
SQL : Fundamentals — DDL — Specifying integrity constraints —DML — Basic retrieval queries in SQL

- Nested queries ~ Correlated subqueries — Joins — Aggregated functions — Views - Procedure -
Function — Triggers :

UNITIV  TRANSACTION AND CONCURRENCY 9
Introduction to Transactions — ACID properties — Schedules — Serializability — Need for Concurrency

— Concurrency control — Two phase Locking - Timestamp. Deadlock Handling — Recovery concepts
— Recovery based on deferred and immediate update - Shadow paging

UNITV ADVANCED TOPICS 9

NOSQL Databases: Introduction — CAP Theorem - Document Basad Systems — Key value Stores
— Column Based Systems — Information Retrieval: IR Concepts ~ Retrieval Models — Queries in IR
systems.

Contact Periods:

Lecture: 45 Periods  Tutorial: — Periods Practical: — Periods Project ~ Periods
Total 45 Periods

TEXT BOOKS:

1. Abraham Sliberschatz, Henry F. Korth, S. Sudharshan, “Database System Concepts”, 7™ Edition,
McGraw Hill, 2020, '

2. Ramez Elmasri, Shamkant B. Navathe, “Fundamentals of Database Systems”, 7" Edition,
Pearson Education, 2017

REFERENCES:

1. Raghu Ramakrishnan, —Database Management Systemsl, 4% Edition, McGraw-Hill College
Publications, 2015

2. G.K.Gupta, "database Mangement Systems", 1°t Edition, Tata Mc Graw Hill, 2011 .

3. C.J.Date,A.Kannan and S.Swamynathan,"An Introduction to database systems", 8" Edition,
Pearson Education,2012

EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessmentll
(100 Marks) (100 Marks
) Total Internal End Semester
*Individual *|ndividual Assessments | Examinations
Assignment/ | \aritten Assignment/ | \writte
Case Study / Test | Case Study / Terst n
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations { Poster Presentations /
Technical presentations can also be provided. Course Coordinator can choose any one /

two components based on the nature of the course,
Or, N. Yuvaraj. B, Tech., M,E., Ph.D.
%/ Professor and Head
Departmen! af Computer Science and Enginesring

KPR Insiitute of Enginsering and Technalogy
Colmbatare - 841407
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SEMESTER IV

Category: OEC

U21CSX02 CLOUD COMPUTING ESSENTIALS LIT|P|J

3|0)0]0O

PRE-REQUISITES:
o Nil

COURSE OBJECTIVES:

» To understand the architeciure and features of different cloud models
o To acquire basic knowledge on virtualization, cloud applications and cloud storage
s Tolearn securily issues and cloud computing platforms

COURSE CUTCOMES:
Upon completion of the course, the student will be able to

CO1: Describe the different types of cloud models and services for building an efficient cloud
computing environment (Understand)

CO2: Analyze the virtualization technologies to create shared resource pools (Analyze)

CO3: Interpret the best features to move to the cloud and categorize the cloud storage types
(Understand)

CO4; Explore the cloud security concems (Analyze)
CO5: Analyze the available cioud software and computing platforms (Analyze)

CO-PO MAPPING:

COs P PC1|P0O2|PO3 |PO4 | POS5 | PO6 | PO7 | POS | POS |PO10|PO11|PO12|PSO1|PS0O2
Cco1 2 1 1 2 - - - 1 2 2 - 3
coz2 2 1 1 2 - - - 1 2 2 - 2
cOo3 3 2 P2 2 - 2 - 1 2 2 - 2
CO4 3 2 |2 2 - - - 1 2 2 - 2
COs5 3 2 il 2 - - - 1 2 2 - 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI CLOUD COMPUTING BASICS 9

Introduction to Cloud Computing — Evolution of Cloud Computing — Cloud Characteristics — Elasticity
in Cloud — On-demand Provisioning — NIST Cloud Computing Reference Architecture — Architectural
Design Challenges — Deployment Models — Service Madels — Benefits of Cloud Computing
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UNIT Il VIRTUALIZATION 9

Introduction to Virtual Machines — Emulation: Interpretation and Binary Translation — Process Virtual
Machines and System Virtualization — Need of virtualization-limitations - Types of Hardware
Virtualization: Full Virtualization — Para Virtualization— Case Studies: Xen — VMware — Desktop
Virtualization

UNIT Hl CLOUD STORAGE AND APPLICATIONS 8

Cloud Storage— Provisioning Cloud Storage — Storage as a Service — Advantages of Cloud Storage
— Cloud Storage Providers — Amazon S3 — Migrating Applications to the Cloud — Applications in the
Cloud — Functionality Mapping — Application — Attributes — Cloud Service Attributes — System
Abstraction

UNITIV RESOURCE MANAGEMENT AND SECURITY IN CLOUD 8

Inter cloud resource management — Resource provisioning and resource provisioning methods —
Clobal exchange of cloud resources — Security Overview — Cloud Security Challenges — Security
Governance — Virtual Machine Security — IAM — Security Standards

UNITV CLOUD TECHNOLOGY ADVANCEMENTS 9

Serverless Cloud — Multi-Cloud and Joint Cloud Provider — Automated Cloud Orchestration —
Optimization — Hadoop ~ Map Reduce — Google App Engine — Open Stack — Introduction to
Containers - Kubernetes — Heroku and Docker Containers — Kubernetes

Contact Periods:

Lecture: 45 Periods Tutorial: — Periods Practical; — Periods Project ~ Periods
Total 45 Periods

TEXT BOOKS:

1. Dac-Nhuong Le, Raghvendra Kumar, Gia Nhu Nguyen, Jyotir Moy Chatterjee, “Cloud Computing
and Virtualizaton”, 2" Edition, Wiley Publishers, 2018

2. Nick, Gillam, Lee, “Cloud Computing — Principles, Systems and Applications", 2 Edition,
Springer, 2017

REFERENCES:

1. Rajkumar Buyya, Christian Vecchiola, S. ThamaraiSelvi, “Mastering Cloud Computing”, 1%
Edition, Tata Mcgraw Hill, 2013

2. Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing — A Practical Approach”, 1%
Edition, Tata Megraw Hill, 2008

3. George Reese, "Cloud Application Architectures: Building Applications and Infrastructure in the
Clor.éd: Transactional Systems for EC2 and Beyond (Theory in Practice)”, 12 Edition, O'Railly,
200

4. Barrie Sosinsky, “Cloud Computing Bible", 1% Edition, Wiley Publishing, 2015

o

Dr. N. Yuvaraj. B.Tech., M.E., Ph.D.
Prafesser and Head

Depertment of Computer Science and Enginzering
KPR Institute of Engingering and Technology
Goimhaisre - 641407
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EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment |l
100 Marks 100 Marks
( : ( : Total Internal | End Semester
*Individual *Individual Assessments Examinations
Assignment/ | \nrien | Assignment / Writt
Case Study / Tr;stn Case Study / Testen
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided. Course Coordinator can choose any one /

two components based on the nature of the course.

Dr. N. Yuvaraj. B.Tech., M,E., Ph.D.
Professorand Head
Departmant of Computer Science and Enginesring
KPR inziiluie of Engineering and Technelogy
Coimbatore - 641 407
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DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND MACHI

SEMESTER IV
Category: OEC
U21AMX01 BIG DATA AND ITS APPLICATIONS L|T|P|J|C
o|0}|0]|3
PRE-REQUISITES:
e Ni
COURSE OBJECTIVES:

« Tounderstand the big data platform and its use cases,
e To provide an overview of data analytics and visualization.
o To apply Hadoop and MapReduce for various applications.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO4: Describe big data and use cases from selacted business domains. (Understand)
CO2: Articulate the overview of data analytics and visualization, (Understand)

CO3: Install, Configure, and Run Hadoop in any kind of Bigdata platform. (Apply)
CO4: Perform MapReduce analytics for an application. (Apply)

CO5: Develop Big Data Solutions for different applications. (Apply)

CO-PO MAPPING:

PO
COs ® |po1|po2|P0o3|P0O4|POB | POE | PO7 | PO8 | POS PO10{PO11|PO12|PSO1|PSO2
co1 NEITEE IR -l -1 -
co2 3| 2] ] 1 -383]=}=]-1=]=%"
co3 2 2 - - - 2 - - - - - -
CO4 el &l mfel=tB8)=12]2] =]|21 =
c05 sl el sfel=xfBl-f2l2] =]%; "
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (Higl’ﬂ
SYLLABUS: )
UNIT I INTRODUCTION TO BIG DATA 9

Types of Digital Data — Introduction to Big Data and Big Data Analytics — Best Praclices for Big data
Analytics — Characteristics of Big data — Big Data Use Cases — Understanding Big Data Storage —
Features of Big Data — Evolution of Big data

UNIT Il DATA ANALYTICS AND VISUALIZATION 8

Predictive Analytics — Simple finear regression — Muitiple linear regression — Classification — Clustering
- Association. Visualizations — Visual data analysis techniques - Interaction techniques — Systems and
applications. Case Studies: social media data analysis
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UNIT 1 HADOOP ENVIRONMENT ]

Design of HDFS - Components of Hadoop - HDFS Concepts - Command Line Interface - Hadoop file
system interfaces - Analyzing the Data with Hadoop - Data flow - Data Ingest with Flume and Scoop
and Hadoop archives - Hadoop I/0: Compression, Serialization, Avro and File-Based

UNITIV  MAP REDUCE 9

Map Reduce concepts - Anatomy of a Map Reduce Job Run - Failures - Job Scheduling - Shuffle and
Sort - Task Execution - Map Reduce Types and Formats - Map Reduce Features — Resource
Management: Resource Allocation, YARN Scheduler- Developing a Simple Map Reduce Application:
Word Count

UNITV APPLICATIONS OF BIG DATA 9

Applications of Big Data: Healthcare - Madia and Entertainment — Education — [oT — Manufactiring —
Government

Contact Periods:

Lecture: 45 Periods Tutorial: - Periods Practical: - Periods Project  —Periods
Total 45 Periods

TEXT BOOKS:

1. Seema Acharya, Subhashini Cheliappan, ‘Big Data and Analytics’, 2 Edition, Wiley
Publications, 2018
2. Tom White "Hadoop: The Definitive Guide" 31 Edition, Orelly Media, 2012

REFERENCES:

1. Kim H. Pries, Rebert Dunnigan, “Big Data Analytics: A Practical Guide for Managers”, 1% Edition
Auerbach Pubn, 2022

2. EMC Education Services, “Data Science and Big Data Analytics: Discovering, Analyzing,
Visualizing and Presenting Data”, 1# Edition, Wiley publishers, 2015

EVALUATION PATTERN:
Continucus Internal Assessments
Assessment | Assessment I
(100 Marks) (100 Marks) End Semester
Individual Individual Examinations
Assignment / . Assignment / S Total Internal
Case Study / "‘;“[.“3“ Case Study / “{f'“?” Assessments
Seminar / Mini Seminar / Mini o
Froject / MCQ Project / MCQ
40 60 40 80 200 100
40 60
Total
100

R
Or. 8. Karthikéydh, M.c_Ph.p,
Head of the Department
_ Depariment of CSE(Al and ML)
APE Institute of Engineering and Technology
Coimbatore - 641 407,
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DEPARTMENT OF COMPUTER SCIENCE AND BUSINESS SYSTEMS

SEMESTER IV
Category: OEC
u21CBX01 DIGITAL MARKETING LliTlelule
o0 |0]f3

PRE-REQUISITES:
o Nil

COURSE OBJECTIVES:

» To explore the digital marketing methods

« To learn Search Engine Optimization and Google Adwords

e To study the Google analytics for business development

COURSE QUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the latest digital marketing trends (Understand)

C02: Describe the optimization techniques of search engine (Understand)
CO3: Apply the Google Adwords marketing strategies for business growth (Apply)
CO4: Perform various social media marketing for business (Apply)

CO5: Identify the target audience through google analytics (Apply)

CO-PO MAPPING:
Bins e po1 | PO2 | PO3 | PO4 | POS | POS | PO7 | PO8 | POS |PO10 PO11|PO12|PSO1[PSO2
co1 2 1 = % 2 - : - g - 1 2
coz2 2 1 - - 2 - - - P = P "
COo3 3 2 = 2 3 - - - - - 2 -
co4 3 2 - 2 3 = E = " - 2 -
CO5 3 2 = 2 3 & = * = < .
Correlation levels: 1: Slight (Low) 2: Mederate (Medium) 3: Substantial {High)
SYLLABUS:
UNITI BASICS OF DIGITAL MARKETING 9

Introduction to Digital Marketing, Importance of Digital Marketing, Traditional Marketing vs Digital
Marketing, Types of Digital Marketing, Market Research, Keyword Research and Analysis, Types of
keywords, Localized keyword Research, Competitor website keyword Analysis

UNIT I SEARCH ENGINE OPTIMIZATION 9

introduction to Search Engine Optimization, SEO fundamentals, and concepts, on-page optimization,
off-page optimization, SEO tools for website analysis and optimization, Competitor Website Analysis

i
R Peons
Dr. R. DEVI PRIYA BE, ME. PhO,, .
Professor & Head ol e
Department of Computter Science and Business Systems . e
KPR Instiuts of Engineering and Technology goginios: i =8
£razuy, Colmabators - 841 407
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UNIT 1l GOOGLE ADWORDS MARKETTING 9

Introduction to Online Advertising and Adwords, Basics of Adwords, Account and Campaign, Adwords
Targeting and Bidding, Adwords Tools, Ads Type, Bidding Strategies, Shopping Ads, Video Ads

B.E/B.Tech - OE - R2021 - CBCS

UNIT IV SOCIAL MEDIA OPTIMIZATION AND MARKETING 8

Introduction to Social Media Networks, Types of Social Media websites, Social Media Optimization
concepts, Facebook Page creation for business, Facebaok Analytics, Facebook Advertising, and its
types, Creating Advertising Campaigns, Twitter Page creation, Conversion and HashTags, LinkedIn
Profile Creation, Branding on Linkedin, Google Plus-Tools and Techniques, Google Plus for business

UNITV GOOGLE WEB ANALYTICS 8

Introduction to Google Analytics, Navigating Google Analytics, Real-Time Monitoring, Audience,
Traffic source, Behaviour, Content, Visitors, Live Data, Integration of Google Analytics on Website,
Analysis, and Report Generation

Contact Pericds:

Lecture: 45 Periods Tutorial: — Periods Practical: - Periods Project —Periods

Total 45 Periods

TEXT BOOKS:

1. Ryan Deiss and Russ Henneberry, “Digital Marketing For Dummies”, 15 edition, Wiley, 2020
2. Todd Kelsey, “Introduction te Search Engine Optimization®, 1% edition, Apress, 2017

REFERENCES:

1. Dave Chaffey and Fiona Ellis-Chadwick,
Practice”, 27 Edition, Pearson, 2019

2. Alan Charlesworth, "Absolute Essentials of Digital Marketing®, 2 edition, Taylor & Francis, 2020

3. Jeremy Jacob, “Search Engine Optimization Complete Guide®, 2 edition, CreateSpace
Independent Publishing Platform, 2017

"Digital Marksting Strategy, Implementation &

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |l
(100 Marks) (100 Marks) End8 "
nd Semester
“Individual “Individual bl e s
Assignment / Written Assignment / Written
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 200 100
Total, 40 60
100

"Role Play / Group Discussions / Debates / Oral Presentations / Poster Presertations / Technical

presentations can also be provided. Course Coordinator

on the nature of the courss,

L ‘Qpﬁn—fﬁ-—-

Dr. R, DEVI PRIYA B.E, ME, PhD,
r & Head

Department of Computer Science and Business Systems

YPR Institula of Engineering and Technology
oo Datmbatorg L 641 407

can choose any one / two components based
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SEMESTER IV

U21CBX02 WEB DESIGNING LiTlelale

3000:5

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

o To learn basic concepts of HTML, CSS, and Javascript

o To design website using WordPress and Webflow tools

o Togain practical insights of website hosting

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Summarize the basics concepts of HTML and the atiributes (Understand)
C02; Apply the concepts of CSS and its various style sheets (Apply)
CO3: Express the features and basic concepts of Javascript (Understand)
CO4: Design websites using simple web design tools (Apply)

CO5: Deploy the website on local and cloud server (Apply)

CO-PO MAPPING:
Cos Eo PO1|P0O2 | PO3 | PO4 | PO5 | POB | PO7 | POB | PO PO10 PO11|PO12|PS0O1|PSO2
co1 g1 §f s tofwj®xd=F=]=t=1]H= -
€02 3 2 1 - 1 - = - - - - -
CO3 2 1 1 - 1 - - - - - - -
Cco4 3 2 2 = 2 = “ = ® & - .
COo5 3 2 2 - 2 3 - - - - - -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT! INTRODUCTION TO HTWML ]

Introduction to HTML, Structure of HTML Document, HTML Tags: Attributes, meta elements, Linking
document, Lists, Tables, Forms, Form Elements, Form Attributes Lists, Frames, Graphics to HTML
Document

UNITIl CASCADING STYLE SHEETS 9

Introduction to CS8S, Infine Styles, Confiicting Styles, Style Sheets, Formatting text, Colours and
Background, Padding, Borders, and Margins, Floating and positioning, Text Flow, Media Types, Drop-
Down Menu, Page Layout with CSS, Transition, Transforms and Animation

forbite be G
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nemmwmmmmmma e - |

Ym0 institta of Engineering and vpoioegind! Do grimipl o epuiost 45!
. M,S-MW ok 1) - GRS e,

3!



P

B.E./B.Tech. - OFE — R2021 - CBCS KPRIET
Lapaic 0 ")

UNIT I JAVASCRIPT 8

Introduction to Javascript, Advantage of Javascript, Javaseript Syntax, Datatype, Variable, Array,
Operator and Expression, Looping Censtructor, Function, Dialog box, Events

UNIT IV WEB DESIGN TOOLS 9

Basics of WordPress, Installing WordPress, Installing a template and customizing the website design,
Creating pages in WordPress, Customizing WordPress with addons and extensions, Webflow, CMS
and Editor, Creaticn of webflow account, Instaliing pre-built template, Creation of Navbar, Drag and
Drop of components

UNITV WEBSITE HOSTING 9

Web Ho.sting Basics, Website Hosting Services, Types of Hosting Plans, Selection of domains,

Defining Name Servers, Deployment of Website: Local Host, Cloud, Maintaining a Website
Contact Periods:
Lecture: 45 Periods  Tutorial: — Periods

Practical: - Periods Project: — Periods

Total 45 Periods

TEXT BOOKS:

1. Jennifer Robbins “Learning Web Design”, 5t Edition, O'Rellly Media, Inc., 2018
2. Julie C. Meloni and Jennifer Kyrnin * HTML, CSS, and JavaScript All in One”, 3« Edition, Pearson
Education, 2018

REFERENCES:

1. Ben Frain “Responsive Web Design with HTMLS and CSS”, 4% Edition, Packt Publishing, 2022
2. John Dean "Weab Programming with HTMLS, CSS, and JavaScript”, 1t Edition,Jones & Bartlett
Learning, 2018

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment [l
(100 Marks) (100 Marks) — "
. nd Semester
*Individual *Individual I;:g:::;g:; Examinations
Assignment / Witten Assignment / Written
Case Study / Test Case Study / Tost
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Pres
presentations can also be

on the nature of the course.

. %20

entations / Poster Presentations / Technical
provided. Course Coardinator can choose any one/ two components based

Dr. R. DEV] PRIY: B.E., ME, Ph.D., (g8 N 5 ATTATL Lf o 4
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DEPARTMENT OF ELECTRONICS AND COMMUNICATI

SEMESTER IV
Category: OEC
U21ECX01 CONSUMER ELECTRONICS L|iT|IP}Jd|C
pla|0}3
PRE-REQUISITES:
s Nil
COURSE OBJECTIVES:

e To study the basics of audio technology
» Tounderstand the telecommunication systems
e To learn the working principles of consumer elecironic appliances

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the fundamentals of audio devices (Understand)

C02: Describe the working concepts of audio systems (Understand)

C03: Compute the performance of television systems (Apply)

CO4: Summarize various technigues in automotive electronics (Understand)
CO5: |llusirate the operation of various consumer home appliances (Understand)

CO-PO MAPPING:
COs A PO1 | PO2 | PO3 | PO4 | PO5 | POB | PO7 | POB | POS PO10|PO11|PO12;PSO1|PS0O2
cot 2 - - - - - - - - - - 2
co2 2] -1 -1 - -l - - - [ = - - | 2
Cco3 3 2 z . - - - - - - - 2
co4 2 - - - - - - - - - - 2
CO5 ot ol o]lalajuw]leshaspef =) =172
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI FUNDAMENTAL OF AUDIO DEVICES 8

Basic characteristics of acoustics — Mono and stereo audio amplifiers = Microphone and
loudspeakers — Working principle — Characteristics and types — Optical recording

UNIT Il AUDIO SYSTEMS 9

Sterea mulliplexing — Equalizers and mixers - Electronic music synthesizers — Public address
systems and characteristics — Theatre sound reproduction systems — Hi-Fi systam

UNITHI  TELEVISION STANDARDS AND SYSTEMS 9

Elements of a television — Scanning process, aspect ratio, interlacing of scanning lines — Vidicon
camera tube — Monochrome picture tube— Celor TV standards = NTPC,PAL,SECAM — Satellite and
cable television — DTH receiver — Flat panel display - HDTV--3D TV

/"'\E’P"%

Hend-of tha Departiment,
Flectronics & Comimunication Engineering,
KPR Institute of Engineering and Technoiogy,
Arncur Caimbatare - 841 407,
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UNITIV ~ AUTOMOTIVE ELECTRONICS 9

Electranic Ignitron - Electronic maters — Antilock braking system — Elecironic controlled suspernsion
— Automotive stesring system — Air bag system ~ Car navigation system — Telematics control unit

UNITV CONSUMER APPLIANCES 9

Microwave ovens — Washing machines — Mabile phones ~ Digital clacks — Air conditioners —
Refrigerators — Dishwashers — Set-top boxes

Contact Periods:

Lecturs: 45 Periods Tutorial — Periods Practical: — Periods Project: — Periods

Total: 45 Periods

TEXT BOOKS:

1. Gulati R.R, “Modern Television Practice: Transmission, Reception and Applications”, 4t edition,
New Age International (P) Ltd, New Delhi, 2012
2. Balli 8.P, “Consumer Electronics”, 2/ edition, Pearson Education, New Delhi, 2009

REFERENCES:

1. Gupta B.R, “Consumer Elecironics”, 6% edition, 8.K Kataria and Sons, New Delhi, 2013

2. GuptaR.G, "Audio and Video Systems: Principles, Maintenance and Troubleshooting”, 5 edition,
Mec-Graw Hill, New Delhi, 2010 :

3. Dhake A.M, "Televislon and Video Engineering”, 4% edition, Mc-Graw Hill Education, New Delhi,
2006

4. Balli R.P, “Colour Television, Theory and Practice®, 2n edition, Mc-Graw Hill Education, New
Delhi, 2004

EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment I|
(100 Marks) (100 Marks)
B i = Total Internal End Semester
Individual individual Banernsnis Examinations
Assignment / Wittten | ASsignment/ Wiitten
Case Study / Test Cass Study / Test
Seminar / Mini Seminar / Mini
Project/ MCQ Prajsct/ MCQ
40 60 40 260 100
Total 40 60

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Cosrdinator can choose any ocne/two componenis basad
on the natire of the courss.

<7
/ ik
S

Head of the Department, '
Electronics & Cominunication Engineering,
KPR lnstitute of Engineering and Technuiogy,

Arasur, Coimbateore - 541 407.
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SEMESTER IV

H_"-' Category: OEC
U21ECX02 BASICS OF COMMUNICATION TECHNOLOGIES L|T|P|J]|C
pl(o|0]|3

PRE-REQUISITES:
e Nil
COURSE OBJECTIVES:

e Tolearn the fundamentals of various Analog and digital modulations
e Tounderstand the various modern wireless communicafion systems
« To study about multi-user radio communication.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: llustrate the different types of Communication system (Understand)

CO2: Classify types wireless communication techniques (Understand)

CO3: Apply the appropriate pulsa madulation technique for space communication (Apply)

C04: Compare the performance of Wi-Fi and WI-MAX systems (Analyze)
COS5: Explain the multl user radio communication for mobile communication (Understand)

CO-PO MAPPING:

COs P po1 | Po2 | PO3 | PO4 | POS | POS | PO7 | PO8 | POY PO10|PO11}PO12 PSO1|PS0O2
co1 af sl afj=s]=fefj=]=28]=~]~1{2
co2 a ]l ] «l ={ 2] ~JefoypgE]l=]|=32
COo3 3 2 2 g & # - o 2 = = 2
Co4 3 3 2 - % = = = 2 = = 2
COo5 $ | ~]=fs}p«t=1=|~123-]~1]2P%
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | PRINCIPLES OF COMMUNICATION 9

Structure of communication — Simplex, half duplex and full duplex communication — Serial and parallel
communication — Modulation and demaodulation techniques - Amplitude modulation = Frequency
modulation — Time division muiliplexing — Frequency division muti plexing

UNIT I 'WIRELESS COMMUNICATION SYSTEMS 9
Second generation (28) cellular networks — Third generation (3G) wireless networks — Fourth

generation (4G) wireless networks —Wireless parsonal area networks, Bluetooth and Zig-Bee — Radio
frequency identification (RFID)

UNITHI  INTRODUCTION TO DIGITAL COMMUNICATION 9

Introduction to digital communication systems — Sampling process — Aliasing — Sampling theorem for
band limited signals — Pulse amplitude modulation — Pulse width modulation

Hezd oi
Tlectronics & Commmun
KPR lstitute of Engineering an
Arasur, Coimbatore -
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UNITIV  WI-FI AND WI-MAX TECHNOLOGIES 9

Introduction to WI-Fi and Wi-MAX — Principles and parameters for wireless LAN (IEEE 802.11
standards) — Operating principles for Wi-MAX (IEEE 802.16 standard) — Comparison of Wi-Fi and
Wi-MAX 2

UNIT V MULTI-USER RADIO COMMUNICATION 8

Infroduction to 5G communication — Global system for mobile communications — Cellular concept and
frequency reuse — Channel assignment and handover techniques — Overview of multiple access
schemes

Contact Periods:

Lecture: 45 Periods Tutoral: — Periods Praclical: - Periods Project: — Periods

Total: 45 Periods

TEXT BOOKS:

1. B.P. Lalhi, " Modem Digital And Analog Communication Systems:", Oxford University Press, 40
Edition, 2017

2. Louis E. Frenzel, “Principles of Electronic Communication Systems", 3™ edition, Tata McGraw
Hill, 2012 .,

REFERENCES:

1. Saad Z, Asif, "5G Mobile Communications Concepts and Technologies, CRC Press, 1% edition,
2018

2. Theodore S. Rappaport, “Wireless Communications-Principles and Practice”, 2 edition, PHI,
2010

3. B. Sklar, “Digital Communication Fundamentals and Applications”, 2™ edilion, Pearson
Education, 2009 '

4. Jeffrey G. Andrews, Arunabha Ghosh, Rias Muhamed, “Fundamentals of WiIMAX: Understanding
Broadband Wireless Networking”, 15! Edition, Prentica Hall, 2007

EVALUATION PATTERN:

Continuous Internal Assessments
Assessmeant | Assessment
(100 Marks) {100 Marks) ——
2 % " Total | | emester
Individual Individual Asses:rt:;:tas Examinations
Assignment / Written Asslgnmeant / Written
Cass Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project f MCQ Project / MCQ
40 B0 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentalions can also be provided. Course Coardinator can choose a

on the nature of the course.

—— e

Head of the Department, =~ -
Electronics & Comiunication
KPR Institute of Engineering an

Arasur, Coimbatore - §41 407.
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DEPARTMENT OF ELECTRICAL AND ELECTRO
SEMESTER IV

Category: OEC 1

U2EEX01 | ELECTRICAL SAFETY PRACTICES AND STANDARDS NEIEFIL
3 | ololo]ls3

PRE-REQUISITES:
o Ni

COURSE OBJECTIVES:

« To acquire the knowledge on electrical safety, hazards-and its components
e To understand the concepts of grounding and earthing practices
+ Toapply the safety practices and various standards for electrical safety

COURSE QUTCOMES:

Upon completion of the course, the student will be able fo

CO1: Explain the fundamentals of safety and hazards of electricity (Understand)
C02: Summarize the various types of electrical safety equipments (Understand)

CO03: Infer the general requirements of grounding and earthing practices (Understand)
C04: Apply the safety practices in various electrical applications (Apply)

CO5: Explain the various standards for electrical safety (Understand)

CO-PO MAPPING:

COs P PO1 | PO2|PO3 | PO4 | POS | POB | PO7 pos | P09 |PO10|PO11|PO12| PSO1 pPSO2
Cco1 3 2 2 - - i) - q - - 1 1
co2 3 2 2 - - 1 - 1 - - 1 1
co3 3 2 2 - - 1 1 1 - - 1 1
Cco4 3 2 2 - - 1 1 1 - - 1- 1
COs5 3 2 2 - - 1 1 1 - - 1 1
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) 4‘
SYLLABUS:
UNITI INTRODUCTION TO ELECTRICAL SAFETY 9

Fundamentals of Electrical safety — Electric shock — physiclogical effects of electric current — Safety
requirements — Hazards of electricity — Arc-Blast: Causes for elecirical failure

UNIT It SAFETY COMPONENTS 8

Introduction to conductors and insulators — Classification — Safety against over voltages — Safety against
static electricity — Electrical safety equipments — Fire extinguishers for electrical safety

j*{d&j
g Head of the De_-partmgnt, _
" Electrical & Electronics Engineering.
KPR Institute of Engineering and Technoiogy,
Arasuf, Coimbatore - 641 407.
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UNIT Itl GROUNDING 9

General requirements for grounding and bonding — System grounding - Equipment grounding — Earth —
Earthing practices — Determining safe approach distance - Determining arc hazard category

UNITIV  SAFETY PRACTICES ]

General first aid — Safety in handling hand held electrical appliances tools — Electrical safety in railway
stations — swimming pools, external lighting installations, medical locations

UNITV STANDARDS FOR ELECTRICAL SAFETY 8

Electricity Acts Rules & regulations - Electrical standards NFPAT70 E- OSHA standards - IEEE  standards
- National Electric Safety code NESC — Statutory requirements from electrical inspectorate

Contact Periods:
Lecture: 45 Periods - Periods

45 Periods

Tutorial: — Pericds Practical: - Periods Project:

Total:

TEXT BOOKS:

1.Kenneth G. Mastrullo, Ray A. Jones, "The Electrical Safety Program Book", Jones and Bartlett Publishers,
1% edition, May 2006

2.Palmer Hickman, "Electrical Safety-Related Work Practices", Jones & Bartlett Publishers, 3 edition,
July 2013

REFERENCES:

1. Mohamed A. El - Sharkawi, “Electric Safety: Practice and Standards”, 1t edition, CRC Press, 2013

2, Robert J. Alonzo, “Electrical Codes, Standards, Recommended Practices and Regulations; An
Examination of Relevant Safety Considerations, Wiliiam Andrew, 1st edition, December 2009

3. John Cadick, Mary Capelli-Schellpfefier, Dennis K. Neitzel, Al Winfield, “Electrical Safety Handbook,
McGraw Hill Education, 4% edition , March 2012

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment il
(100 Marks) (100 Marks) R End Semester
“Individual *Individual Assessments Examinations
Assignment / " Assignment / :
Case Study/ | "IN | Gagg gtyqy i
Seminar/ Mini Seminar / Mini
Project/ MCQ Project/ MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided, Course caordinator can choose any one / two components based on the
nature of the course. Al .Q

— M-

Head of the Department,

"~ fElectrical & Electronics Engineering.
KPR Institute of Engineering and Technology,
Arasur, Coimbatore - 641 407.
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SEMESTER IV @
\51‘

o> Category: OEC

U21EEX02 ELECTRIC VEHICLES LIT|{P|J|C

3aooﬂ

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

s To acquire the knowledge on automotive units and electric vehicles
e To understand the warking principle of hybrid electric vehicles and electric propulsion system
o To apply the energy management strategias for electric vehicies

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the characteristics and performance of conventional vehicle (Understand)
c02: Summarize the concept of electric vehicle technology (Understand)

CO3: Infer the operation and control of HEV (Understand)

CO4: Describe the electric propulsion unit in HEV and EV {Understand)

COS: Interpret the various energy managemeant strategies involved in EV (Understand)

CO-PO MAPPING:
cOs o PO1|PO2 | PO3 | PO4 | PO5 | POS | PO7 | POB | POS [PO10|PO11]PO12 PSQ1 | PSO2
co1 3 2 1 - - - - - - - - 1
co2 2 2 1 - 1 - - - - - - 1
cOo3 3 2 1 - 1 - - - - - - 1
COo4 3 2 1 - - - - - - - - 1
CO5 3 2 1 . 1 - - - - - - 1
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI BASICS OF AUTOMOTIVES 9

Vehicle performance — Vehicle power source characterization — Transmission characteristics -
Mathematical models

UNIT Il ELECTRIC VEHICLE TECHNOLOGY 8

EV concept — State of art — Configurations — Parameters — Considerations — Electric propulsion system —
Engine control unit

P &3 i
#377~  Head of the Department,
*"  glectrical & Electronics Engineanna
KPR Institute of Engineering and Tec’ By
Arasur, Coimbatare - 641 407
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UNIT Il HYBRID ELECTRIC VEHICLES 9

Classification of HEVs= Architectures of HEVs = Drive train — Operation pattern — Control strategies —
HEV applications for military vehicle

UNITIV  ELECTRIC PROPULSION UNIT 9

Electric components in hybrid and electric vehicles — Configuration and control of DC motor drives,
Induction motor drives, Permanent Magnet Motor drives
UNITV ENERGY MANAGEMENT STRATEGIES 8

Energy management strategies used in hybrid and electric vehicle — Classification — Comparison =
Implementation issues of energy sirategies

Contact Perlods:
Lecture: 45 Periods  Tutorial, - Periods Practical: -~ Periods Project: — Periods
Total: 45 Periods
TEXT BOOKS:
1. lzcll:lb'leill Hussain, “Eleclric and Hybrid Vehicles-Design Fundamentals”, 2™ edition, CRC Press,

2. Mehrdad Ehsani, Yimin Gao and All Emadi, "Modern Electric, Hybrid and Fuel Cell Vehicles:
Fundamentals”, &" edition, Prentice Hall India, 2010

REFERENCES:

1. Chris Mi, Masrur M A, and Gao D W, “Hybrid Electric Vehicles- Principles and Applications with
Practical Perspectives”, John Wiley & Sons, 1% edition, June 2011

2. Davide Andrea, "Battery Management Systems for Large Lithlum-lon Battery Packs”, Artech
House, Unabridged Edition, September 2010

3. Hul Zhang, Dongpu Cao and Haiping Du, “Modeling, Dynamics and Control of Electrified
Vehicles”, Woodhead Publishing; lliustrated edition, October 2011

EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks) End'S t
nd Semester
*Individual *Individual ;:gsl:;f ;:fsl Examinations
Assignment / Written Assignment / Wilten
Case Study / Test Case Study / Tost
Seminar/ Seminar / 8
Project/ MCQ Praject / MCQ
40 80 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course coordinator can choose any one / two components based
on the nature of the course.

; Head of the Department,
“*" glectrical & Electronics Engineering.
KPR Institute of Engineering and Tech
Arasur, Coimbatore - 641 407
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DEPARTMENT OF INFORMATION TECHNOLOGY
SEMESTER IV

Category: OEC
LIT|{P|J c

u21ITX01 INFORMATION TECHNOLOGY ESSENTIALS

3,0|0|0]| 3

PRE-REQUISITES:
o Nil

COURSE OBJECTIVES:

e Tointroduce data and data processing cycles
s To explore web and network essentials
e To familiarize with mobile communication and application essentials

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Elucidate data and data processing cycles to Infer information (Understand)
CO2: Design and develop web pages and web applications (Apply) '

CO3: Describs the layers of network communication (Understand)

CO4: Elaborate mobile communication components and technologies (Understand)
CO0B5; Develop personal and information retrisval applications (Apply)

CO-PO MAPPING:

PO
COs | po1 | Poz| POz | PO4 | POS | POB | PO7 | POR | PO [PO10{PO11|PO12|PSO1| PSO2
Cco1 2 1 . : w " s = - £ S 2
Co2 3 2 2 - 2 - - - - - - 2
co3 2 1 - - - - - - - - - 2
co4 2 1 - = - - - - - - 2
CcOs5 3 2 2 - 2 - - - - - - 2
Correlation levels: 1: Stight (Low) 2: Moderata (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I INTRODUCTION 9

Information Communication Technologies (ICT) — ICT Toels — Data — Direct data and Indirect data —
Information — Knowledge — Storing data — Key characteristics of data — Data processing — Data
processing activities and cycle — Information Channels

UNIT I WEB ESSENTIALS 8
Internet Rasics — Browser Fundamentals — Autharing Tools — Web Server - Database server — HTML
— HTML Tags — HTML Forms — Cascading Style Sheets (CSS3) - Scripting Languages — JavaScript

< Dr. T. SIVAKUMAR M.E., Ph.D.,
Associate Professor & Head /e
Depariment of Information Technology
KPR Institute of Enginsering and Technology
Celmbatore - 641 407
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UNIT Il NETWORKING ESSENTIALS 9

Fundamental computer network concepts — Types of computer networks — TCP/IP model — Ethernet
— WiFi — Network routing — switching

UNIT IV MOBILE COMMUNICATION ESSENTIALS g

Cell phone working fundamesntals ~ Cell phone frequencies & channels — Digital cell phone
components — Gensrations of cellular networks — Cell phone network technologies / architecture —
Voice calls, Multimeida message and SMS

UNITV APPLICATION ESSENTIALS 9

Creation of simple interactive applications — Simple database applications — Multimedia applications
— Design and deveiopment of information systems — Personal Information System — Information
retrieval system — Social networking applications

Contact Periods:
Lecture: 45 Periods

B.E. / B.Tech. - OE - R2021 - CBCS

Tutorial: - Periods Practical: - Periods  Project:

Total:

- Periods
45 Periods

TEXT BOOKS:

1. Rohin Nixan, "Learning PHP, MySQL, JavaScript, CSS & HTML5” 3 Edition, O'Reilly, 2014
2. James F. Kurose, “Computer Networking: A Top-Down Approach”, 67 Edition, Pearson, 2017

REFERENCES:

1. Cottapu Sasibhushana Rao, “Mobile Cellular Communication”, 15 Edition, Pearson, 2012

2. R. Kelly Rainer, Cassy G. Ceglelski , Brad Prince, “Introduction to Information Systems?, 5t
Edition, Wiley Publication, 2014

8. Kuldesp Singh Kaswan, Om Prakash Sangwan, “Essentials of Information Technology”, st
Ediltion, Educreation Publishing, 2019

EVALUATION PATTERN:

Coniinuous Internal Assessments
Assessment | Assessment Il
{100 Marks) (100 Marks)
T Z Total Internal | End Semester
Individual Individual A SuRERNTe Examinations
Assignment / Wiitten Assignment / Written
Cass Study/ : Case Study /
: Test Test
Seminar / Seminar /
Project/ MCQ Project / MCQ
40 60 40 | 60 200 100
40 60
Total
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presantations can also be provided. Course Coordinator can choose any one / two compoenents
based on the nature of the course,

Q-

Dr. T. SIVAKUMAR M.E., Ph.D.,

Associate Professor & Head i/
Depariment of Information Technology

KPR institute of Englneering and Technolagy
Coimbatore - 641 407
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SEMESTER IV

Category: OEC
L|T|P|J]|C

U21ITX02 INTRODUCTION TO CYBER SECURITY

3(0j0j0)|3

PRE-REQUISITES:
e Ni

COURSE OBJECTIVES:

e To learn the notion of cyber security and issues of cyber security
e To familiarize security concepts and malicious code
e To know the cyber laws and information technology act

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Elucidate the notlon of cyber security and evolution of cyber security (Understand)
C02; Exemplify the various cyber security issues (Understand)

CO3: Elabaorate the fundamental sscurity algorithms (Understand)

CQ4: Infer the impact of malicious code (Understand)

CO5: Identify the cyber laws and Information technology act (Understand)

CO-PO MAPPING:
P
COs - PO1 | PO2 | PO3 | PO4 | PO5 | POB | POT | PO8 | PO9 |PO10|PO11|{PO12|PSO1|PSO2
CO1 2 1 - - - 1 - - - - - 2
co2 2 | 1] -] -] ~f2]=]<f{=]=}f =] 2
cos3 2 | 1| - -1 -11 - - . - - | 2
Cco4 2 1 - - 2 2 - - - - - 2
cos5 2 1 - - 1 2 - 2 - - - 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I INTRODUCTION g

Cyber Securlty — Cyber Security policy = Domain of Cyber Security Policy: Laws and Regulations,
Enterprise Policy, Technology Operations, Technology Configuration - Strategy Versus Policy —
Cyber Security Evolution: Productivity, Internet, E-commerce, Counter Measures, Challenges

UNIT Il CYBERSECURITY ISSUES 8

Cyber Governance lssues: Net Neutrality, Internet Names, and Numbars, Copyright and Trademarks,
Email and Messaging - Cybar User Issues: Malvertising, Impersonation, Appropriate Use, Cyber

Crime, Geolocation, Privacy - Cyber Conflict Issues: Intellectual, property The Cyber Espionage,
Cyber Sabotage; Cyber Welfare

c:r pre. & s Dr. T. SIVAKUMAR M.E., Ph.D.,

.-.;} “.' e Associale Professor & Head ile
e L y Dapartment of information Technology
' KPR institute of Engineering and Technology

Colmbatore - 641 407
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UNIT Il SECURITY FUNDAMENTALS 9

Information assurance - Basic Cryptography - Symmetric Encryption - Public Key Encryption - DNS
Security - Firewalls

B.E. / B.Tech. - OE - R2021 - CBCS

UNIT IV MALICIOUS CODE ]

Self-reflecting malicious code - Obfuscation, Virtual Machine Obfuscation - Persistent Software
Techniques — Rootkits — Spyware - Stealing Information and Exploitation - Detection and Elevating
Priviieges - Memory Forensics — Honeypots - Automated Malicious Code Analysis Systems

UNITV CYBER LAWS AND IT ACTS 9

Cybercrimes — Information Technology ACT - Laws and Ethics, Intellectual property rights - Digital
Evidence Controls - Evidence Handling Procedurss - Indian Evidence ACT IPC and CrPC - Electranic
Communication Privacy ACT - Legal Policies

Contact Periods:

Lecture: 45 Perlods Tutorial: - Periods Practical: — Periods  Project:

Total:

- Periods
45 Perlods

TEXT BOOKS:

1. Jennifer L. Bayuk, J. Healey, P. Rohmeyer, Marcus Sachs , Jeffrey Schmidt, Joseph Welss,
*Cyber Security Policy Guidebook”, 1% Edition, John Wiley & Sons, 2012

2. James Graham, Rick Howard, Ryan Olson, “Cyber Security Essentials”, 1% Edition, CRC Press
2011

1

REFERENCES:

1. National Cyber Crime Reference — Handbook-l, National Cyber Safsty and Security Standards,
India, 2014

2. National Cyber Defence Reference — Handbaok, National Cyber Safety and Security Standards,
India, 2016

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment li
(100 Marks) (100 Marks) -
v T Total Internal End Semester
Individual Individual Awncasmerite Examinations
Assignment / Wiitien Assignment / Written
Case Study / Test Case Study / Test
Seminar / Saminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
40 60
Total
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Pressntations / Technlcal
presentations can also be provided. Course coordinator can choose any one / two components

basad on the nature of the coursa.

& Head 14
e ‘ Depariment of Information T-dlmlﬁgy
E: Bl we \PR Institute of Engineering and Technology

Ceimbatore - 641 407
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DEPARTMENT OF MECHANICAL EN
SEMESTER IV
Category: OEC
U21MEX01 ‘ INDUSTRIAL ROBOTICS L|T|P|J C
3lolo0olo0|3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

» To introduce the basic concepts of rebots. -

o To familiarize students with the various drive systems for robot, sensors and their applications in
robots

s To discuss about the various applications of robots, justification and implementation of robot

COURSE OUTCOMES:
Upon completion of the course, the student will be able to
CO1: Recall the basic concepls, components and types of robots (Understand)

CO2: Construct automatic manufacturing cells with robotic cantrol using the principle behind robotic
drive system and end effectors (Understand)

C03: Apply the concepts of image procsssing for robotic inspection systems (Apply)
C04: Outline the various programming metheds used In robots (Understand)
CO05: |dentify the right Robot for a given industrial application (Understand)

CO-PO MAPPING:

B PCs | 1 | poz | Po3 | PO4 | POS | POB | POT | PO | POS [PO10[PO11|PO12|PSO1|PSO2
co1 gl ==~p=p=g®§ > " 1>
co2 3| 383 =]2}~ e = i ) ) )
co3 g8l 8t~ 2L~ = il g B 3 )
Co4 g | «| = f=§-4~fF 4> § "L "1"
e [ Sje|8f~]-|&}~1~{3 "L}~
SYLLABUS:
UNITI  INTRODUCTION 1

Definition of a Robot — Baslc Concepts — Robot configurations — Types of Robots and drives — Basic
robot motions — Teach pendant method — Point to point control — Continuous path control

UNIT I COMPONENTS AND OPERATIONS 11
Basic conlral system concepts — Control system analyals — Robot actuation and feedback —
Manlpulators — Director and inverse kinematics — Coordinate transformation — Robot dynamics Types
of Robot end effectors — Grippars — Tocls as end effectors - Robot end effectors inierfaca‘:‘_,_ﬁ-;.g__

{)
oo &%
el

Head of the Department,
Mechanical Engineering,
(PR Ingtitute of Engineering and Technology,
Arasur. Coimbatore - 641 407
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UNIT I SENSING AND MACHINE VISION 9

Range sensing — Proximity sensing — Touch sensing — Force and Torque sensing — Introduction to
Machine vision - Sensing and digitizing = Image processing and analysis

UNITIV  ARTIFICIAL INTELLIGENCE IN ROBOTS 9

Methods — Languages — Capahilities and limitation — Artificlal intelligence — search technigues - Al
for robotics applications

UNITV ~ INDUSTRIAL APPLICATIONS 9

Application of robets in maé;hlmng —Welding — Assembly — Material handling - Loading and unloading
~ CIM — Hostile and remote snvironments

Contact Periods:

Lecture; 45 Periods  Tutorial: - Perfods Practical: — Periods Project: - Periods
Tolal: 45 Periods

TEXT BOOKS:

1. Richard D Klafter, Thomas A Chmielewskl and Mickael Negin, “Robotic Enginsering — An
integrated Approach”,3" edition, Prentice Hall India, New Delhi,2015

2. Mikell P Groover, " Industrial Rabotics, and Computer-Integrated Manufacturing”, 39 edition,
Pearson Educalion,2017

REFERENCES:

1. James A Rehg, “Introduction to Robofics in CIM Systems”, Prentice Hall of India, 2002
2. Deb 8 R, "Robotics Technology and Flexible Automation®, Tata McGraw Hill, New Delhi, 2014
3. Gupta. AK, Arora. S. K., “Industrial Automation and Robotics”, University Science Press, 2015

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment i
(100 Marks) (100 Marks) End Semester
P 4 Total Internal nd semeste
Individual individual Assss:r:en?s Examinations _
Assignment / Written Assignment / Written
Case Study / Test Case Study / Test
Seminar/ Seminar /
Project/ MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentafions / Poster Presentations / Technical
presentations can alse be provided. Course Coordinator can choose any one / two components based
on the nature of the course, =

(.’.{‘ 2’ 1’3
tiead of the Dep_artm_ent,
Mechanical Engmeer:ng, -
<PR Institute of Engineering and Technoiogy.
Arasur. Coimbatore - 641 407, __ ..
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SEMESTER IV
U21MEX02 INTELLIGENT VEHICLE SYSTEMS L|T|PjJ|C
3lo|o]o
PRE-REQUISITES:
e Nil
COURSE OBJECTIVES:

s Impart knowledge on the basic concepts of Intelfigent Vehicle Systems
« Make the students understand the concept of the connected vehicle and its role in ADAS
e Make the students understand the concept of fully autonomous vehlicles

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

€01: Explain the fundamental theory of operation in elecironic control systems (Understand)
CO2: Evaluate the depandability at system level using wireless tachnology (Understand)

CO3: Design the connected vehicle and its role in ADAS and automated vehicles (Understand)
CO04: Examine the consistency from proposed autonomous vehicle systems (Understand)

COS5: Develop and implement a successful sensor data fusion as it relates to ADAS (Undsrstand)
CO-PQ MAPPING:

e, POs | 001 | po2| Po3 | PO4 | POS | POB | PO7 | POB | POS [PO10[PO11|PO12|PSO1|PSO2
et | 2] =] ~[~1@8{a]lEg]l=-1=}~32]=
e 13| +|=]-]als)2]l=)~f-]~}-~=
e | ] v =] =~iafaf@] ] ]=]=
ek | &8f~|-l-lafasfeyr=1-|=~1~]-~
ees (%] =|~}|~{a|4]{8}~1~-]=]=]:=
SYLLABUS:
UNITI  FUNDAMENTALS OF INTELLIGENT VEHICLES 9

Introduction to automated — Connected and intelligent vehicles — Automotive electronics —
Infotainment — Body — Chessis and Power train electronics — Advanced driver assisted systems —
Connected and Autonomous vehicle technology — Basic control system theory — Overview of ECU
operation — Concept of cyber ~ Physical control systems

UNIT Il WIRELESS TECHNOLOGY 8

Remote sensing technology — Radar & Sonar — Lidar — Multiple beam — Cameras & Night vision —
Madel creation & Sensor data fusion, Transmission, Reception, Propagation, Transmission lines and
Antennas — Wireless standards — World — Wide standards — Cellular — Wireless networking — Basic
networking concepts — Wireless networking fundamentals — Profocols and IP addressing —
Connection of on — Board networks to off —Board =2

2159
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UNITIIIT CONNECTED CAR TECHNOLOGY 9

Connectivity fundamentals — Navigation and other applications — Vehicle — To — Vehicle — Vehicle —
To— Roadside — Wireless security issue — Display technology — Center console technology — Cluster
gauge technology — Heads = Up display - Waming / Driver notification technalogy

UNITIV  AUTONOMOUS VEHICLES 9

impaired driver technology — Driver impairment problems — Medical — Driver impairment sensors —
Transfer of control systems — Monitoring of vehicle systems — Advanced OBD — Basic maintenance
functions — End — Of - Life predictions— Driveriess vehicle technology — Artificial intelligence and
Deep leaming — Implementation issues

UNITV ADAS SYSTEM 9

Major automobile manufacturers — Troubleshooting and maintenance of ADAS Systems — Failure

Modes and self — Calibration — Sensor tesiing and calibration — Redundant systems — Non —
Passenger car ADAS and Autonomous operation —~ ADAS maintenance

Contact Periods:

Lecture: 45 Periods  Tutorlal: — Periods Practical: — Periods Project: - Periods
Total: 45 Periods

TEXT SOOKS:

1. G. Mullett, Wireless Telecommunications Systems and Networks, Thomson 1% edition, Delmar
Learning, ISNB#1—4018-8658-0,2016

2. G. Mullett, Basic Telecommunications: The Physical Layer, Thomson, 1% edition, Delmar
Leaming, ISBN#1-4018-4339-5,2022

REFERENCES:

1. Fundamentals of intelligent vehicle systems planning by Mashrur A. Chowdhury, Adel Wadid
Sadek

2. Lawrence A. Klein, Sensor technologles and Data requiremenis of ITS

3. ITSHand Book 2010: Recommendations for World Road Assaciation (PIARC) by Kan Paul Chen,
John Miles

EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment [
{100 Marks) (100 Marks) — "
emester
*Individual “Individual eloumniisoaflll e i
Assignment / Written Assignment / Written
Case Study / Test Case Study / Test
Seminar/ Seminar/
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Preseniations / Poster Presentations / Technical
preseniations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course, /
a2 =

5 WA
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DEPARTMENT OF MECHATRONCIS ENGINEERING
SEMESTER IV

Category: OEC

U21MIX01 DESIGN OF MECHATRONICS SYSTEM LIT|P|J|C

3 (0(0/|0|(3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

» To learn about Mechatronics system design, simulation, ergonomics, and safety.
To understand theoretical and practical aspects of system modelling, interfacing, real time data
acquisition and control.

e To learn the real time interfacing tools and man-machine interface.

* To know about the various mechatronics systems and its applications.

COURSE QUTCOMES:
Upon completion of the course, the student will be able to

CO1: Identify the basic elements of mechatronics and its integration concepts (Understand)
CO2: Develop the system models and familiar the Mechatronics design process (Understand)
CO3: Corelate the suitable interface for mechatronics system (Understand)

CO4: Develop the physical systems based on mechatronics design process (Apply)

CO4: Build the mechatronics systems for real time applications (Apply)

CO-PO MAPPING:
COs S PO1|PQO2 |PO3 | PO4 | PO5 | POB | POT | PO8 | POS |PO10|PO11|PO12|PSO1|PSO2
CO1 3 2 3 2 2 - - - - - - 3
c0o2 3 2 3 2 2 - - - - - - 3
CcO3 3 2 3 2 2 - - - - - - 3
CoO4 3 2 3 2 2 - - e - . < 3
CO5 3 2 3 2 2 - - - - - - 3
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I FUNDAMENTALS OF MECHATRONICS SYSTEMS 9

Introduction - Key elements - Mechatronics design process - Types of Design: Traditional and
Mechatronics design - Integrated product design - Advanced approaches in Mechatronics Design -
Industrial design, modelling and analysis - Ergonomics and Safety.

UNITHI BASIC SYSTEM MODELLING 9
Introduction - Model categories - Fields of apphcatlon - odea(,d ent - Model verification -

Model validation - Simulators and Simulation - gn o systém: Electromechanical system

design - Model transformation - Domain mde t*description farms: Bond graph and Block

Diagram - Simulator coupling. - ead of the Department

" ‘Department of Mechatronics Engineering
KPR Institute of Engineering and Technoclogy
Avinashi Road, Arasur, Coimbatore - 641407

Tamilnadu, India
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UNITIIL  SYSTEM INTERFACING 9

Introduction - Elements of data acquisition and control system - Overview of I/O process -Installation
of /O card and software - TIA/EIA serial interface standards (RS$232/422/485) -General Purpose
Interface Bus (IEEE 488) - GUI card - Ethernet switch - Man Machine Interfaces.

UNITIV  CASE STUDY ON MECHATRONICS SYSTEMS 9

Motion control using DC Motor, AC Motor and Servomotor - Internal Combustion Engine with Drive
Train - Auto focus Camera - Transducer calibration system - Strain gauge weighing system -
Controlling temperature of a hot/cold reservoir using PID.

UNITV CASE STUDY ON INTELLIGENCE SYSTEMS 9

Machine tool control system - Electronics engine management system - Pick and place industrial
manipulator - Autonomous mobile robot - Artificial Intelligence in Mechatronics - Car parking barrier
- Fuzzy controlled washing machine.

Contact Periods:

Lecture; 45 Periods  Tutorial: — Periods Practical: — Periods Project — Periods
Total 45 Periods

TEXTBOOKS:

1. Devdas Shetty & Richard A. Kolk, "Mechatronics System Design", 2nd Edition, CT Cengage
Learning, Stamford, 2012.

2. Bolton W., "Mechatronics: Electronic Control Systems in Mechanical and Electrical Engineering",
6th Edition, Pearson Education Limited, New York, 2018.

REFERENCES:

1. Robert H. Bishop, "The Mechatronics handbook. Fundamentals and modelling", 2nd Edition,
CRC Press, London, 2017.

2. Bradley D, Seward D, Dawson D & Burge S, “Mechatronics and the Design of Intelligent
Machines and Systems” 1st Edition, CRC Press, London, 2017.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
100 Marks 100 Marks
( ) ( ) Total Internal | End Semester
*Individual *Individual Assessments Examinations
Assignment / Written | Assignment/ | \zriee
Case _Study! Tost Case _Study I | Test
Seminar / Seminar/
Project / MCQ Project / MCQ
40 60 40 60 200 100
40 60
Total
100

*Roll Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided. Course Designer can choose any one / two

components based on the nature of the course. -

==
g

| el
N\npONY L —
6{“{\{*"\

Head of the Depahment _
- Department of Mechatronics Engineering

KPR Institute of Engineering and Technology
Avinashi Road, Arasur, Coimbatore - 641407

Tamilnadu, India
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DEPARTMENT OF MECHATRONICS ENGINEES!
SEMESTER IV

Category: OEC

Uzimixoz MODERN ROBOTICS LIT|(P|J]|C

3|0|0]|0]|3

PRE-REQUISITES:
= Nil
COURSE OBJECTIVES:

* To Understand the forward kinematics in space frame
e To Derive the Lagrangian eguations of motion by hand for simple robot systems
¢ To Understand the constraints in grasping and robot manipulation

COURSE OQUTCOMES:

Upon completion of the course, the student will bé able to

CO1: Use the Modemn Robatics code library and the CoppeliaSim robot simulator (Understand)
CO2: Express the joint axes of open-chain robets at the end-effector of the rebot (Understand)
CO3: Apply the equation geverning the kinetic energy of a robot and a rigid body (Apply)

CO04: Apply the concept of C-space obstacles in the analysis of motion planning (Apply)

COS5: Classify the contact situation between a rigid body and external contacts as a contact mode

(Understand)
CO-PO MAPPING:
COs Pes PO1|PO2 |PO3 |FPO4 | PO5 | POB | PO7 | POB | PO® [PO10|PO11|PO12|PSO1{PS0O2
co1 3 2 2 2 3 - - - - - . 1
co2 3 2 I 2 2 2 - - - - - - 1
co3 a 2 2 2 2 - - - & - . 1
co4 3 2 2 2 2 - - - - - - 1
Cco5 3 2 2 2 2 - - - - - - 1
Correlation levels: 1: Slight (Low) 2. Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI FOUNDATIONS OF ROBOT MOTION 9

Introduction to the specialization — Modern Robotics code library — CoppeliaSim robot simulator -
light board videc-generation tool - Configuration space and degrees of freedom of rigid bodies and

robots
{.'\ xt ’ O
P ) 1/: W
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UNIT I} ROBOT KINEMATICS 9

Product of exponentials formula for forward kinematics in the spaca frame ~ end -effector frame —
forward kinematics — screw axis

UNIT Il ROBOT DYNAMICS 9

Lagrangian formulation of dynamics — centripetal and Coriclis forces — robot mass matrix - dynamics
of a rigid body — Newton-Euler inverse dynamics for an epen-chain robot.

UNITIV  ROBOT MOTION PLANNING AND CONTROL 8

Over view of motion planning — C-space obstacles — graphs and trees — A* graph search — path
planners — motion planning

UNITV ROBOT MANIPULATION AND WHEELED MOBILE ROBOTS L)

Kinematics of contact — contact types (rolling, sliding, and breaking) ~ graphical methods for
representing kinematic constraints in the plane — form-closure grasping (complete kinematic

constraint).
Contact Periods:
Lecture: 45 Periods Tutorial: - Periods

Practical: — Periods - Periods

Total 45 Periods

Project

TEXTBOOKS:

1. Kevin M. Lynch and Frank C. Park, “Modern Robotics”, Cambridge University Press in May 2017,
" ISBN 9781107156302

2. John J. Craig, "Introduction to Robotics: Mechanics & Control”, 3¢ edition, McGraw-Hill
Education, New Delhi, 2013

REFERENCES:

1. hitps:/fMmww.coursera.orgflearn/madernrobatics

2. Bruno Sigiliano, Lorenzo Sciaviceo, Luigi Villani, Giuseppe Oriolo, "Robetics Madelling, Planning
and Control”, Springer, 2013

3. Howie Choset, Seth Hutchinson, Kevin M. Lynch, “Principles of Robot Motion Theory,
Algorithms, and Implementations”, ISBN 8780282033275

EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment |
(100 Marks) '{1‘00 Marks) — End Semqster
*Individual *Individual Assessments Examinations
Assignment / 2 Assignment/ | .,,.
Case Study / V\%r;tt;n Case Study / }:’_\érlsttten
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 200 100
Total 40 60
100

*Role Play / Group Dzscussmns ! Debates / Oral Presentations / Postar Prasentations / Technical
presentation n-gi§g @ioursgiCsordinator can be choase any one / two components

based on the nz tidesenat § weastory U-,H \al
WWJ"MR m“m i‘h{ ‘(‘{ fAH”;
{ﬁ.]”u’%?éppwpagiﬁumm De. R. KIRUBA ME.PAD,
YORIA2 qipta i) 2711 BaoR iiasmiva Professor & Head of the Department
Depariment of Mechatronics Engineering
PR Institule of Engineering & Technology

Awinashi Road, Arasur, Coimbatore-641407
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DEPARTMENT OF CHEMISTRY
SEMESTER IV
U21CYX01 AIR POLLUTION AND CONTROL L/ T|P|J]C
3|0/(0/{0) 3
PRE-REQUISITES:
e NiL
COURSE OBJECTIVES:
e To acquire knowledge on atmasphere, classification of air pollutants and their effects on
environment.

e To understand the principle of control methods of various air pollutants.
» To study automobile air pollutants emission and its control methods.

COURSE OUTCOMES:
Upon completion of the course, the student will be abie to
CO1: Describe the impaortance of almosphere and the adverse effects of air pollutants (Understand)

CO2: Discuss the working principle of various types of control equipment for particulate
contaminants (Understand)

CO3: Apply the control equipment for pellution prevention in industries (Apply)
CO4: Outline the sources, types and control methods of indooer air pollutants (Understand)
CO5: Explain the formation and control methods of automobile poliutants (Understand)

CO-PO MAPPING:

PO
COs ® |Po1|Poz | PO3 | PO4 | POS | POS | PO7 | POS PO9 |[PO10/PO11|PO12|PSO1|PS0O2
co1 3 2 2 - 1 2 3 - - - = 1 e .
Cco2 3 2 2 - 1 2 3 - - - - 1 - =
CO3 3 2 2 - 1 2 3 - - - - 1 - =
CO4 3 2 2 - 1 2 3 - - » 5 1 - -
cos sigla et 2 gt el =~ - 2] - | -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | INTRODUCTION 7

Structure and composition of atmosphere — Definition, Scope and Scales of air pollution — Sources
and classification of air poliutants and their effect on human health, Vegetation, animals, property,

aesthetic value and vigibility — Ambient air quality (standards only)

UNIT I CONTROL OF PARTICULATE CONTAMINANTS 11
Factors affecting selection of control equipment — Gas particle interaction — Working principle ~
Gravity separators, Cenfrifugal separators, Fabric fillers, Particulate scrubbers, Elegatfgc

-‘. - f - A ra 2
precipitaion: Or W.S. KARTHIKEYAN
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UNITIIT  CONTROL OF GASEOUS CONTAMINANTS 11
Factors affecting selection of control equipment — working principle — Absorption, adsorption,
condensation, incineration, biofilters — Process control and monitoring (theory only)
UNITIV  INDOOR AIRQUALITY MANAGEMENT 10
Sourees, types and control of indoor air poliutants, Sick building syndrome and buitding related
iliness — Sources and effects of noise pollution — Measurement standards — Control and preventive
measures
UNITV AIR POLLUTANTS FROM AUTOMOBILES 6
Air poliution due to gasoline driven and diesel driven engines — Formation of CO, HC, NO, effects.
direct and indirect control methods

Contact Periods:

Lecture: 45 Periods Tutorial:  —Periods Practical: - Periods Project: — Periods
Total: 45 Periods

TEXT BOOKS:

1. Lawrence K. Wang, Norman C. Pareira, Yung Tse Hung, “Air Pollution Control Engineering”, 1%
Edition, Tokyo, Springer science media LLC, 2004
2. Noel de Nevers, "Air Pollution Control Engineering”,2™ Edition, Waveland press, Inc 2017

REFERENCES:
1. Anjaneyulu. Y, “Air Pollution and Control Technologies",1¥ Edition, Allied Publishers (P) Ltd.,
India 2002

2. Arthur C. Stern, “Air Pollution (Vol.| - Vol.Villy", 2™ Edition, Academic Press, 2006

8. Ganeshaguru, “Air Pollution Management”,1* Edition, ARS Publications, 2017

4. M.N Rao and HVN Rao, "Air Pollution”,2™ Edition, Tata Mecgraw Hill Publishing Company
limited, 2007

5. C.S8. Rao, “Environmental Pollution Control Engineering”, 2™ Edition,New Age International (P)
Limited Publishers, 2006

w

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Ii
(100 Marks) (100 Marks)
G =y . Total Internal End Semester
individual Individual Assessments Examinations
Assignment / Written Assignment / Written
Case Study / Test Case Study / Test
Seminar / Seminar /
Project/ MCQ Project/ MCQ
' 40 - 60 40 60 200 100
Total 40 60
100

“Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course coordinator can choose any one / two components

based on the nature of the course, Jiaa &f;,
e

'
.,/
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DEPARTMENT OF CHEMISTRY
SEMESTER IV

Category: OEC
U21CYX02 INTRODUCTION TO APPLIED ORGANIC CHEMISTRY L|T|P|J|C
3/0|0|0]3

PRE-REQUISITES:
e NIL

COURSE OBJECTIVES:

* To understand the classification, preparation and properties of heterocycles

* Toemphasize about the classification, theories, and synthesis of different types of dyes

e To acquire the fundamentals knowledge about paints, enamels, cosmetics, perfumes, food additives
and beverages

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Discuss the various types of heterocycles and their preparation (Remember)

CO2: Explain about the classification, structure and properties of various dyes (Understand)
CO03: Outline the classification paints, varnishes and their mechanism of drying (Understand)

CO4: Synthesis shampoos, toothpaste, creams and gain knowledge about perfumes and essential oils
(Apply)

COS: Explain the role and ill effects of food additives and beverages (Understand)

CO-PO MAPPING:

COs Pos PO1[PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 [PO10/PO11|PO12|PSO1|PS0O2
CO1 3 2 - 1 - - 2 - 1 1 - 3
Cco2 3 2 - 1 - - 2 - 1 1 - 3
COo3 3 2 - 1 - - 2 - 1 1 - 3
CO4 3 2 - 1 - - 2 - 1 1 - 3
CO5 3 2 - 1 - - 2 - 1 1 - 3
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI HETEROCYCLES 9

Classification of heterocyclic compounds, preparation, properties and uses — Furan, Thiophene, Pyrrole,
Pyridine, Quinoline, Isoquinoline & Indole

Vit
Ur M.S. KARTHIKEYAN
Professor & Head
Department of.Chemistry

KPR Institute of Engifteering and Technntogy
Arasur, Coimbatore - 641 407



UNIT Il DYE AND COLORANTS 9
Dyes — Classification based on structure, mode of dyeing and application methods, relation

between colour and chemical constitution, theory of colours — Witt's and Modern theory -
Chromogen, chromophore and auxochrome, synthesis of some important azo dyes (Methyl
orange), triphenylmethane dye (Malachite green), phthalein dyes (Phenolphthalein),
Anthraquinone dyes (Alizarin) .

UNIT Il PAINTS, VARNISHES, ENAMELS AND LACQUERS 9
Paints — Characteristics of a good paint, composition and related properties — Oil paint, Vehicle,
modified oils, pigments, Fillers, Thinners, emulsifying agents, Mechanism of Drying, Special paints
(Heat retardant, Fire retardant, Eco-friendly paint, Plastic paint) — Varnish -~ Definition —
Preparation of oil varnish — Differences between paint and varnish — Enamels, Lacquers — Types,
advantages and disadvantages

UNITIV  COSMETICS, PERFUMES AND FLAVORS 9
Cosmetics — Introduction, Classification, Shampoos: Ingredients and functions —~ Different kinds of

shampoos (Antidandruff, anti-lice, herbal and baby shampoos) — Tooth paste: Composition and
health effects — Cleansing creams — Cold creams, vanishing creams and bleach creams, Harmful
effects of cosmetics

Perfume — Classification of perfumes — Perfume ingredients listed as allergens — Deodorants,
antiperspirants and artificial flavors — General methods of obtaining volatile oils and their
importance in cosmetic industries — Sandalwood oil, eucalyptus, Lemon peel, Lemon grass —
Mentha and Musk e

UNITV ~ FOOD ADDITIVES AND BEVERAGES 9
Food additives: Antioxidants and food preservatives — Commonly used permitted and nonpermitted

food colours ~ Artificial sweeteners — Taste enhancers — Monosodium glutamate —~ Vinegar -
Artificial ripening of fruits and its health effects — Food pigments Natural food colours —
Chlorophylls, carotenoids, caramel, Artificial food colours — Permitted level of colourants —
Restricted use of spurious colours

Beverages Definition and examples — Classification of beverages — Fruit beverages — Milk-based
beverages ~ Malted beverages — Alcoholic and non-alcoholic beverages, examples — Appetizers,
definition, classification, examples — Addiction to alcohol — Cirrhosis of liver and social problems

Contact Periods:
Lecture: 45 Periods Tutorial: - Periods  Practical: - Periods  Project: - Periods
Total: 45 Periods

TEXT BOOKS:

1. Bhal, B.S., and Arun Bhal, “A Text Book of Organic Chemistry”, 17" Edition, S. Chand
& Co., 2005.
2. Sharma B.K,, “Industrial chemistry”, 19t Edition, Krishna Prakashan Media Pvt. Ltd., 2016.

REFERENCES:

1. Srilakshmi, B., “Food Science”, 7t Edition, New Age Publishers, 2020.

2. Chatwal, G. R. and Gurdeep, “Synthetic Dyes’, 2 Edition, Himalaya Publishers, 2009.

3. Lillian Hoagland Meyer, “Food Chemistry”, CBS Publishers & Distributors, 2004.

4. Siva Sankar, B., "Food Processing and Preservation”, Prentice Hall of India Pvt. Ltd., 2002.

b
Dr M'S. KARTHIKEYAN
Protessor & Head
Department of Chemistry

KPR Institute of Engineering and Technology
Arasur, Ceimbatore - 641 407.



EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
e . Total Internal End Semester
Individual individual Assessments Examinations
Assignment / Written Assignment / Written
Case Study / Test Case Study / Test
_Seminar/ Seminar /
Project/ MCQ Project/ MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components
basedon the nature of the course.

Y

Dr M.S. KARTHIKEYAN

Protessor & Head

Department of Chemistry
KPR Institute of Engineering and Technology
Arasur, Coimbatore - 641 407
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DEPARTMENT OF PHYSICS
SEMESTER IV
BASICS OF NANOTECHNOLOGY AND ITS
U2IPHRO? APPLICATIONS
" PRE-REQUISITES:
¢ Ni
COURSE OBJECTIVES:

¢ To acquire the knowledge of the properties and different classes of nanomaterials
« To gain the knowledge of preparation of nanomaterials
To acquire the knowiedge of the applications of nanotechnology in various fields of engineering
and medical field
COURSE OQUTCOMES:
Upon completion of the course, the student will be able to
CO1: Qutline the basic ideas of nanomaterials (Understand)
CO2: lllustrate the different classes of nanamaterials (Understand)
CO3: Understand the preparation of nanomaterials (Understand)
CO4: Apply the concept of nanotechnology for electronic applications (Understand)
CO5: Implement the idea of nanctechnology in engineering and medical field (Understand)

CO-PO MAPPING:

COs - PO1|PO2 | PC3 | PO4 | PO5 | POB | PO7 | PO8 | POS [PO10|PO11|PO12|PSO1|PS0O2
co1 3 2 1 2 - - - 1 2 1 = 1
Cco2 3 2 1 2 - - - 1 2 1 - 1
CcO3 3 2 1 2 B - - 1 2 1 - 1
COo4 3 2 1 1 1 - - - - 1 - 1
CO5 3 2 - 1 - - 1 - - 1 g 1
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3. Substantial (High)
SYLLABUS:
UNIT | INTRODUCTION TO NANOTECHNOLOGY 9

Definition of nanocsystem — Size dependent phenomena - Surface to volume ratio - Fraction of surface
atoms and surface energy — Properties (optical, mechanical, electronic and magnetic) - Quantum dots,
quantum wells and wires

UNIT Il DIFFERENT CLASSES OF NANOMATERIALS 8

Carbon nanotibes - Nanccomposites — Nanoceramics — Biclogical nanomaterials — Nanomaterials for
sustainable consfruction (Paints, lighting and cooling)

Dr, 8§ NTH
Professor and Head
_Bepazmae'nt of Physics
Kpr Institute of Engineering ane Tecnn.ivgy

Coimbatas Gdrat? .
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UNIT 1l PREPARATION OF NANOMATERIALS 9

Top down and Bottom Up approach of building nanomaterials — Electro deposition - Plasma arc
discharge ~ Pulsed laser deposition - Sol-gel method — Ball milling {Demonstration) ~Molecufar beam
epitaxy (MBE) (Industrial visit)

UNITIV  APPLICATIONS OF NANOTECHNOLOGY:NANOELECTRONICS 9

Field effect transistors - Single Electron transistor — OLED, IRLED - Nano electromechanical

systems(NEMS) - Coulomb Blockade

UNITV APPLICATIONS OF NANOTECHNOLOGY:ENGINEERING AND 9
' MEDICAL FIELD ;

(Industrial visit) - Chemical and biosensor - Solar cel|
Contact Periods:
Lecture: 45 Periods Tutorial: - Periods Practical: - Periods Project: - Periods

Total: 45 Periods
TEXT BOOKS:

1. Pradeep T," A Textbook of Nanoscience and Nanotechnology”, 1% Edition, Tata McGraw Hill
Education Pvt. Ltd, 2012

2. Guozhong Cao, “Nanostrutures, Nanomaterials, Synthesis, properties and Applications”,
2" Edition, World Scientific series in Nanoscience and Nanotechnology, 2011

- REFERENCES:

1. Hanson GW,* Fundamentals of Nanoelectronics”, 1st Edition, Pearson Education, 2009

2. Bandyopathyay A K, “Nanomaterials”, 1st Edition, New Age International Publishers, 2007

3. Mick Wilson, Kannangara Geoff Smith, Michelle Simmons, Burkhard Raguse, “Nanotechnology
Basic Science and Emerging Technologies”, 1%t Edition, CRC Press, Taylor and Francis
Group,2002

4, hl’(ps:ﬂ-nptei.ac.in!coursesﬁ13106093

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment ||
(100 Marks) (100 Marks) Total Internal End Semester
= s Assessments Examinations
Individual Individual
Assignment/ | Written Assignment/ | Written
Seminar / Mini Test Seminar / Mini | Test i
Project/ MCQ Project / MCQ
40 60 40 60 200 100
il Total 40 60
100

Dr. %%NTH

Professor and Head
Department of Physics
Kprinstitute of Enginesrinc ' Tarlwe!ag
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DEPARTMENT OF PHYSICS
SEMESTER IV

2|l
KPRIET

Learn Beyond

U21PHX03

¥

PHYSICS OF MATERIALS

Category: OEC

T

P

J | C

0

0

0|3

PRE-REQUISITES:

e Nil

COURSE OBJECTIVES:

e Tounderstand the basics of quantum mechanics and microscope
e To gain knowledge about the elastic, superconductor and optical properties of materials
o Tolearn the heat treatment techniques of various materials

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Understand the basic concepts of quantum mechanics and microscopes (Understand)

CO2: Explain the elasticity of materials and its applications (Apply)

CO03: Understand the fundamentals of superconductors’ and its applications (Understand)
CO4: Explain the optical properties of materials (Apply)

CO5: Understand the various heat treatment processes (Understand)

CO-PO MAPPING:

QOS
PO1
COs

PO2

PO3 | PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11|PO12

PSO1|PSO2

CO1

Co2

Co3

CO4

t

CO5

1 -

Correlation levels:

1: Slight (Low)

2: Moderate (Medium)

3: Substantial (High)

SYLLABUS:
UNIT |

QUANTUM MECHANICS

9

Black body radiation - Planck theory(Qualitative) - Wave -Particle duality - Schrodinger Wave
Equation (Qualitative) - Tunnelling - Scanning Tunnelling Microscope - Atomic Force Microscope

UNIT Il

PROPERTIES OF MATTER

Elasticity - Hooke's Law - Stress-Strain diagram - Poisson ratio - Bending moment-
Young's modulus of canfilever (MATLAB) - Girders - MEMS - Types — Applications

4

t

nn-.dau:u.
Coimbatore - 64

9

' \.'L—")
Dr. E. RANJITH KU
MAR Ph.D

& Head
Physics

and Technolagy
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UNIT Il SUPERCONDUCTING MATERIALS H 9

Superconductors - Meissner effect - persisterit current - critical temperature - critical magnetic field -
isotopic effect -Type I, Type Il superconductors - cooper pair - BCS theory of Superconductivity - Low
and high temperature superconductors - Superconducting Magnetic Levitation

UNITIV  OPTICAL PROPERTIES OF MATERIALS 9

Luminescence - Photoconductivity. Injection luminescence - LED materials - Super luminescent LED
materials - Liquid Crystals - Properties and Structure - Liquid Crystal Displays - Comparison between
LED and LC displays - LED laboratory demonstration (Optional)

UNIT V TREATMENT OF MATERIALS 9

Annealing - Quenching - Tempering - Hardening - Sintering - Stage of sintering - Liquid phase
sintering and infiltration - Activated sintering - Hot pressing and Hot Isostatic Pressing (HIP) - Vacuum
sintering

Contact Periods:

Lecture: 45 Periods Tutorial: — Periods Practical: — Periods

Project — Periods
Total 45 Periods

TEXT BOOKS: ¢

1. Kasap S O, “Principles of Electronic Materials and Devices”, 4" Edition, McGraw-Hill Education,
2020.

2. Umesh K Mishra and Jasprit Singh, “Semiconductor Device Physics and Design”, 1st Edition,
Springer, 2007.

3. Wahab M A, “Solid State Physics: Structure and Properties of Materials”, 15t Edition, Narosa
Publishing House, 2009.

REFERENCES:

1. Askeland D, “Materials Science and Engineering, 1% Edition, Cengage Learning, 2010.

2. Smith W F, Hashemi J and Prakash R, “Materials Science and Engineering”, 18 Edition, Tata
McGraw Hill, Education P¢t. Ltd., 2014. ‘

3. Balasubramaniam R, “Callister's Materials Science and Engineering”, 2™ Edition, Wiley India Pvt.
Ltd., 2014. '

EVALUATION PATTERN:

¥

Continuous Internal Assessments
Assessment | Assessment [l
(100 Marks) (100 Marks)
I e Total internal End Semester
Individual individual Assessments Examinations
Assignment / Written Assignment / Wiritten
Case study / Test Case study / Test
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 ‘60 200 100
Total 40 60
100

*Roll Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided. Course Designer can choose any one / two

components based on the nature of the course. i
: O M
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Semester IV

General Engineering

U21GEX01 INDIAN CULTURE, ETHICS AND YOGA L | T | P

PRE-REQUISITES:
o Nil

COURSE OBJECTIVES:

e To understand the Indian culture and philosophy in ancient, medieval and modern period and
spread of Indian culture across the globe

e To learn the ethical concepts in Sanskrit and Tamil literature

o To know the history and development of Yoga and Yoga in epics

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Understand Indian culture, religion and philosophy in different periods in India (Understand)
CO2: Understand the spread of Indian culture around the world (Understand)

CO3: Familiarize about ethical concepts in Indian literature (Understand)

CO04: Understanding about origin, history and development of Yoga (Understand)

CO5: Familiarize about Yoga according to various yogic texts (Understand)

CO-PO MAPPING:

o0 s PO1|PO2 |PO3|PO4 |PO5 | PO6 | PO7 | PO8 | POY |PO10[PO11|PO12|PSO1|PSO2
co1 - | = § m A = s B | 5| > B
co2 = | =i SONMEEERE A Bl 2 | @ | = | B
co3 | s | il alli= kel ol gl 8] 2] | 8
Co4 # = e E < : = 3 3 2 - 3
CO5 - £ - . ¢ - : 3 - - * 3
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI INDIAN CULTURE: AN INTRODUCTION 9

Indian culture, Significance of Geography on Indian Culture — Society in India through ages — Ancient
period, Medieval period, modern period — family and marriage in India, position of women in ancient
India — Religion and Philosophy in India: Ancient Period: Pre-Vedic and Vedic Religion, Buddhism
and Jainism, Indian philosophy — Vedanthic Philosophy. :

UNITIIL  SPREAD OF INDIAN CULTURE ABROAD 9

Causes, Significance and Modes of Cultural Exchange through Traders and travellers — Indian
Culture in South East Asia — Central Asia and Western World through ages
N[

(Hezd | coenn)
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UNIT Il REVIEW OF INDIAN ETHICS 9

Ancient ethical texts in Sanskrit: Ramayanam, Mahabharatham, Bhagavat Gita and Arthasasthira —
Ancient ethical texts in Tamil: Thirukural and other enlisted texts in Pathinenkeezhkanakku

UNITIV  INTRODUCTION TO YOGA ¥ 9

Origin of Yoga: History and Development of Yoga: Vedic period, Medival period, modern era —
Psychological aspects and Mythological concepts — Etymology and Definitions of Yoga — Principles
of Yoga, Importance of Yoga — Types of Asanas

UNITV YOGA TEXTS 9

Yoga in Principal Upanishads — Yogic perspective: Ramayana, Mahabharata, Yoga Vasishtha,
Bhagavad Gita and Narada Bhakti Sutras — Attanga yogam: lyamam , Niyamam, Asanam,
Pranayamam, Pratyaharam, Tharanam, Dhyanam and Samathi

Contact Periods:

Lecture: 45 Periods  Tutorial: — Periods Practical: — Periods Project — Periods

Total 45 Periods

TEXT BOOKS:
1. Kapil Kapoor and Awadhesh Kumar Singh, “Indian Knowledge Systems: Vol. 1 & 2", D. K. Print
World Ltd., 2005.
Pandey, G. C., “Foundations of Indian Culture”, Vol. 1 & 2, Books & Books, New Delhi, 1984.
3. Singh S. P, “History of Yoga", PHISPC, Centre for Studies in Civilization, 2010.
Singh S. P, and Yogi Mukesh, “Foundation of Yoga”, Standard Publication, New Delhi, 2010.

REFERENCES:

1. Basham, A. M., “The wonder that was India”, Sidgwick & Jackson Publishing Company, 1954.
2. Mukerji, D. P., “Saciology of Indian Culture”, Rawat Publications, Jaipur, 1979.

3. Sharma, R.S., “India’s ancient past”, Oxford publication, 20086.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
< - i Total Internal End Semester
Individual Wiritten Individual Written Assessments Examinations
Assignment / Assignment / Test
Seminar / MCQ Seminar / MCQ o
40 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.

N2
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Semester IV

General Engineering

U21GEX02 VEDIC MATHEMATICS L(T|(P|J|C

3,00 0 3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

e To know the concepts of Indian mathematics and to learn lessons from History of Srinivasa
Ramanujan

¢ To Identify the mathematical references in vedas and Sulva Sutras

s To rediscover the tradition from the year 1900 and to analyse the development of higher education
and scientific research in India

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Understand the proficiency of Indian mathematics through the life history of the genius of
Srinivasa Ramanujan (Understand)

CO2: Understand the mathematical references explained in vedas as Sulvasutra, Sulbakara and
application of Bodhayana theorem (Understand)

CO3: Understand the application of Aryabhata and Bhaskara using numerical examples (Understand)
CO04: Understanding the concepts of twenty logistics, progressions and plane figures (Understand)
CO5: Familiarize mathematics in modern India comparison with global developments (Understand)

CO-PO MAPPING:

PO
COs ; PO1|PO2|PO3 | PO4|PO5 [ PO6 | PO7 | PO8 | PO9 [PO10|PO11|PO12|PSO1|PS0O2
co1 3 2 - : = - “ = - - - -
co2 3 2 - » = - - - # - = 2
Cco3 3 2 = = = = - ~ - - - -
CO4 3 2 3 > = - - - " v % -
CO5 3 2 = ; = - = s » % - -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI INDIAN MATHEMATICS IN WORLD MATHEMATICS 9

An Qverview — Proofs in Indian Mathematics — The genius of Srinivasa Ramanujan (1887-1920) —
Lessons from History

UNIT I MATHEMATICS IN THE VEDAS AND SULVA SUTRAS 9

Mathematical references in Vedas: The extant Sulvasutra texts and their commentaries — The
meaning of the word Sulvasutra — Qualities of a Sulbakara — Finding the cardinal direction — Methods

NV
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for obtaining perpendicular bisector — Bodhayana's method of constructing a squaré - The
Bodhayana Theorem (so called Pythagoras Theorem) — Applications of Bodhayana Theorem
UNIT Il ARYABHATIYA OF ARYABHATA i 9
Algorithm for finding the cube root — Formula for the area of a triangle — Bhaskara | on altitude and

area of a triangle — Numerical examples: Area of a circle, trapezium and other planar figures —
Approximate value of

UNIT IV BRAHMASPHUTASIDDHANTA OF BRAHMAGUPTA 9

Introduction — Twenty logistics — Cube root — Rule of Three, Five Seven, etc ~ Mixtures, Interest
calculations, etc — Progressions: Arithmetic and Geometric — Plane figures: Triangles, right triangles
and quadrilaterals — Diagonals of a cyclic quadrilateral

UNITV MATHEMATICS IN MODERN INDIA S

Srinivasa Ramanujan (1887-1920) — Brief outline of the life and mathematical career of Ramanujan
— Hardy's assessment of Ramanujan and his Mathematics (1922, 1940) — Some highlights of the
published work of Ramanujan and its impact — Selberg’s assessment of Ramanujan’s work (1988) —
Rediscovering the tradition (1900-1950) — Rediscovering the tradition (1950-2010) — Modem
scholarship on Indian Mathematics (1900-2010) — Development of modern mathematics in India
(1910-1950) — Development of modern mathematics in India (1950-2010) — Development of higher
education and scientific research in India (1900-1950) — Development of higher education and
scientific research in India (1950-2010) — Comparison with global developments

B.E./B.Tech. - RZ021 - OE-CBCS

Contact Periods:
Lecture: 45 Periods  Tutorial: — Periods Practical: — Periods Project — Periods
Total 45 Periods

TEXT BOOKS:

1. Seshadri, C.S., “Studies in History of Indian Mathematics”, Hindustan Book Agency, Delhi, 2010.

2. Emech, G.G., Srinivas, M. D., and Sridharan, R., “Contributions to the History of Mathematics in
India”, Hindustan Book Agency, New Delhi, 2005.

3. Joseph, G.G., “Indian Mathematics Engaging the World from Ancient to Modern Times”, World
Scientific, London, 2016.

References:

1. hitps:/fwww kramasubramanian.com/talks-lectures/indian-science-lectures

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment
(100 Marks) (100 Marks)
Individual Individual Total Internal | End Semester
w0 Written HENIES Written Assessments Examinations
Assignment / Test Assignment / Test
Seminar / MCQ Seminar / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.
N D»f(;’
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