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Digital Signal and Image Processing
(22PCAI5010T)

Teaching Scheme Examination Scheme
Lectures : 03 Hrs. fweek Term Test : 10 Marks
Credits 2 03 Teacher Assessmont ; 20 Morks

End Sem Exmm @ G5 Marks
Total Marks : 1K Macks

Frereq_lﬁﬂi te:Ability o deal with applisd and abstract mathematical conoepts,

Course Objectives:

1, To introduce students ot basie jdea of signals and sesterms analysia with e chineacteriznthon
in time and requency domain.

2. To mploment algomithmes thnt perform besic tnage processing- enbaneement wd filterng,

3. Ta ill.l.|ﬂu|:|:|ul|.| ﬁ!|.{|.'|-|'ir|'|lj:|:i- for laasie illl.i'iHl." ht'plll.wnlﬂtilm.

CO | Course Outcomes Blooms| Blooms
Lovel Description
OOl | Classify signals and systerns on the basis of thelr proper- | L4 Annlyoe

ties and anslyvee the implications in the context of practical
signals and systems

CO2 | Represent sigoals in the time and frequeney domain using | L2 Understand
mialelple representations and analyse LT svstems using con-
volution in the frequency domain,

C03 | Implement image enhancement technlgues in spatial and fre- | L5 Exulunte
quency domalin,

04 Interpret and apply image segmentation and representation | L3 :. Apply
tethniques for object recopnition.




Course Contents

Unit-1 09 Hrs.
Discrote-Time Signal snd Discrete-Time System: Introdoction to Digital Signal Processing,
Saunpling and Reconstruction, Standard DT Signals, Concept of Digital Frequency, Representation
of DT signal webng Standard DT Signals, Sigoal Manipulations {shifting, reversal, sealing, addition,
prultiplication). Classification of Diserete-Time Signals, Classification of Discrete Svetema  Linedr
Convalution formulation for 1-IF stpnal (without mathematica] proofd ), Clecolar Cogpvolution (withoat
misthemntical proof}, Binesr comelotion using Circular Convolution,

LT1 system, Concept of Impulse Hesponse and Step Response, Outpat of DT system using Time

Disanandn Linesr Convelution

Unit-11 10 Hrs.
Dizscrete Fourier Transform: Introduction to FTET, Relation between DFT and TTET, DFT of
DT signal, Inverse DFT.

Proparties of the DFT: Scaling and Linearity, Symmotry for real wlued signal, Periodicity, Time Shify
and Frequency Shift, Time Reversal, Convolution Property.

Fast Fourier Transform: Need of FFT, Radix-2 DIT-FFT algorithm_ Flow graph for N=4 and &
using Radix-2 DIT-FFT, Imemse FFT algorithm, Comparison of comples and real, muoltiplication and
additions of DFT and FET, Overlap Add Algorithm and Overlap Save Algorithm and implementation
using FFT

Unit-I11 02 Hrs.

Bagies of Imags Processing: lmage nequlsition, Sampling, Quantization, Image Types, and Image
formats. Colour miodels RGB amnd CMYK models.

Unit-IV 10 Hrs.
Image Enhancement in spatial domain: Point processing techniques, Neighborhood procesing,
lmage Smoothing: Spatial Filters-Linear Filters-Averaging filter, Median flter, Sharpening Spatial
Filters- The Loplacian, Unsharp Masking and High boost Filterlng, Using First-Order Derivatives

~The Gradient-Sobel, Prewitt and Roberts operator, Histogram processing | Steetehing & Equaliza-

Lt
pass and Homomorphie filtering.)

Unit-V

Image Restoration: Overview of Degeradition models - Uncomstraimsd and constraloes] restort o, .=




Inverse Filtering, WienerFilter,

Unit-V1 05 Hrs.
Image Segmentation: Besic redationships between pixels -MNeighbors, Connectivity, Detection of
dizcontimilties- Point, Line, Edge detection, Region-based segmentation- Region Growing, Region
Sphitting. and merging. Region Identification: chain code, simple grametric barder representation,
Boundary description using segmient sequences, Edge Linkng, Hough Transform.

Text Books:
1. Rafise] C: Gonzalex, Richard E. Woods, “Digital Image Processing”, Pearson, 4" Edition, 2018
2. Tarun Rawnt, “Signals and Systems”, Oxford Higher Education. Paperback — 19 July 2010
1. V. Krishnaveni and A Rajeshwnri, “Signals and Systems", Wiley-India, 1** Edition, 2012,

Reference Books:

1. Simon Haykin and Barry Yao Veen, “Sigoals and Sytems™, John Wiley and Sons, 1*% Edition,
2,

2. Alan V. Oppenhiem, Alan 8. Willsky and 5. Hamid Nawab, “Signals and Systems”, Prentice-
Hadl of Indix, 2™ Edition, 2002,

3. Anil K Jain, “Fundamentals of digital image processing”, Paperback, PHI - 1 January 2015
4. Williiam K Pratt, “Digital Image Processing”, John Willey, 2002.

. Malay K. Pakhira, “Digital Image Processing and Pattern Recognition™ . 1** Edition, PHI Learn-
ing Pvt. Led., 2011,

Evaluation Scheme:
Theory :
Continuois Assessient (A

Subject toacher will declare Teacher Assessment criteria ab bhe start of semester.
Continuous Assessiment (B):

L. Two term tests of 10 mrks cach will be conducted during the semester,
2. Average of the marks seared in both the tests will be considered for fnnl grading W
[ \F‘J
End Semester Examination (C):
1. Question paper based on the entire syllabus, sunming up to 65 marks.

2. Total duaration allotted for writing the paper i 2 hes.




Digital Signal and Image Processing
Laboratory (22PCAI5010L)

Practical Scheme Examination Schene
Practical : 02 Hrs./wock Tencher Assessment 1 25 Maorks
Credit | End Semn Exam @ 25 Marks

Total ¢ 50 Marks

Course Objectives:

1. To become familinr with convolution, Sampling and Quantization on imege gquabity,
2, To introduee Insge Eulmucement using ditfferent teclimnigoes

3. To introdoee homomorphic filter, image zooming and Image Segmentation operations.

CO | Course Oubcormes Blooms| Blooms
Ll Description
0 Implemient. inear and civealne comvolution with overlap and | L3 Apply
nidd method for eompuoting the convolution.
COR2 | Classity effect of sunpling and quantizstion on image qual- | L4 Analyze
1ty
COd | Iopleinent image énhancement using Spatial Domain and | L3 Apply

r[+‘:||1|r'|"|¢‘:}- darmnin.

COd | Construct imsge sooming and image Segmentation using dif- | L3 Apply
ferent operatons.

o
R, T
([ s
3 Jf..‘i-ﬁ';‘ |
II_,' f At Jr
i‘.’.‘:'_.. H 'r-"'-'-'Jlr‘:__
'f'.L'. L
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List of Laboratory Experiments

e e e e e e

Buggested Experimants:
1. Tmplementation of Linear and Cirealar Comvalution of twis discrete time sedquoenoes.

2, Implement Crverlap and Add method fir computing the comvolation of two wardable leogth

SR IIETCES,

3. To understand the effoct of Sampling and Quantization oo himage quality, Study brnge statistics,

(Bean, Variance, Encropy )
4. To perform Spatial Domain Image Enkbaneoment wang different Point Provessing techniguies.
5. To perforin Image steganograply and retreve the secret image from the stego mage.

6. lmplement homomorphic Glier.

7. To perform frequeney domiain Image Enhancement techniogues.

&, Perform image zooming,

0. To perform differcut Tmage Segmentation operations usmg different operators and Canny edge
detection.

Minimum eight axperiments from the above suggeated list or any other experiment bosed on syllnbus
will be included, which would belp the learner to apply the concept learni.

Evaluation Scheme:

Laboratory:

Continuous Assessment (A):

Labarstory work will be based on 2ZPCAISOIOT with minlnum 08 experiments to be incorporated.
The distribution of marks for term work shall be as follows:

. Performance in Experiments 05 Murks

2. Journal Submission: 06 Marks

4. Vivaworoe: 05 Marks

4. Subject Specific Lab Assignoment fCase Stady: 10 Maorks

The fnal certification and scceptaoce of term work will be subgect to satisfectory performandce ‘ir-“- -
labiratery work wmd opem folflliog ounkmom passing eriteria i the teran work s P
End Semester Examination [C):

Oral/ Practieal examination will be based on the entire syllabus including, the practicals per

iiering Taboeatory sessiomns.




Machine Learning (22PCAI5020T)

Teaching Schoeme Examination Scheme
Lectures : (03 Hrs, fweek Term Test - L0 Marks
Credits (4] Teacher Assesmment @ 25 Marks

End Sem Exam ; 63 Marks
Total Marks ; 100 Marks

PrErE({uiEitEIHme]u]w of basie probability and statistics. Dats Mimiug and Avnalvtics concepts

Course Objectives:

L. To understond key miachine leaming concepts:  hypothesis fommation, bas-viagance trade-off,
and moded evaluation metrics.

2, To master regression, classification; and clustenng techrogues.

a4 T apply machine learning algoriths to real-wordil datiEets electiviely

CO | Course Cutoomes o ] Blooms| Blooms
Level Description
O Analyse model performance using svaluntion metrics .4 Analyee
CO2 | Implement and tune regression and classification algorithms. | L3 Apply
CO3 | Apply knowledge of Bayesian learning principbes. L3 Apply
CO4 | Apply clustering and dimengionality reduction techniques. | L3 . ._.I'ﬁ.ppl}'
CO6 | Understand the fundamentals of Neural Networks, | L2 Undﬁrst.annl.__l_'

d | 3‘ L‘;-7
[} ' |_ Al
=
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Course Contents

Unit-1 05 Hrs.
Hypeost hessis and Tiductive Bias, Bins-Variance Trade-off, Performance measures, Data Validation.
Evaluation & Selection: Metres for Evalusting Classifier Performanes, Heldoot Metbod and Ba-
dom Subsaumpling, Cross Validetion, Bootstrap, Model Selection Using Statistical Tests of Significance,
Comparing Classifiers Based on Cost-Benefit and ROC Curves,

Unit-11 08 Hrs.
Regressiont Linear Regression, Lesst Minimom Slope (LMS) algorithm, Gradient Descent, Lasso
and Ridge Regresston. Polynominl Regression, Logistie Regression, Maximum Likelibood Fanetion.
Classification: Introdoction to decision tres, Learning Decision troe wsing [DS and Gind index;
CART, Owverfitting. Ensewnble withods: Bagging [Ramlom Forest) a Bowsting (XG Boost)

Unit-111 08 Hrs.

Bayesian Learning: Hayesinn Learning, Naive Bayes, Bayesian Netwotrlk: Representation in Bayesian,

Beliel Metwork, Inferepce e Bavesian Network, Applications: of Bayvesian Network,  Classification
Slodel

Unit-TV 05 Hrs.
Introduction to Support Vector Machine: Support Vectors, Kernels: Linenr, Polynomial and
Badial Basis Function {RBF) Kernel

Unit-V 08 Hrs.
Clustering: Cluster Analysis and Requirements of Cluster Analysis Partitioning Methods: k-Means,
k-Medoids Hiernrchics] Methods: Agelomerative, Divisive, THmenstonality Reduction: Dimensional-
ity Reduction Techniques: Principal Component Analysis

Unit-VI1 05 Hrs.
Introduction to Neural Networks and Deep Learning: Deep Learning applications, Assoecia-

ticin of biokogical nearan with artificial network, activation functions, weights, bias, threshald, learning

rikbey, mndamentin factor

McCulloch Pitis Nearon: Theory and architecture; linesr separability; Heblb Metwork: Theory

P e
] slgorithm, ANN archiitectures, Hyper parameter tuning and betch normalization, Machine Lebirn- y

ing va Deep Leaming. Fig

Text Books:

) =
1. Poter Brwee, Apddrew Drooe, Poter Gedeck, “Practiond Statistiee ioe Dotn Selontis@es” | ',E“"t El!i-:'ll':l-m:'.f:t




tion, OReilly Publisher, 264,
2, Howard J). Seltman, “Experimental Design and Analysis”, July 11, 2018,
3. Tom Mittchell, “Machine Leawrning MeGraw Hill, 2017.

Reference Books:

l. “Data Mining for Business Anabytics, (An Indian Adspiation): Concepts, Tehnbgees and Ap-
plications in Python™, Cambridge University Press, [SBN NO. 9781108727747, 2010

2 Apdreas O, Wikl and Saeali Guido., “Introdoction to Machine Learning with Python: A Guide
for Dinta Scientists”, O'reilly 2006

3. Stephen Marsiand, “Machine Learning an Algorithmic Perspective”, CRC Press, 2015
4. Han Kamber, “Data Mining Coneepte & Techniques™, Morgann Kaufmann Publishers, 2012,
b, Kevin P. Murphy, “"Machine Learning — A Probabilistic Perspective™, 2002
Web Links:
L https: [ fonlinecourses.nptelae.in/ noe2 1, es06) preview
2. https:/ fwww. datacanp.com Mtutorial /tablean-tutorial-for-beginners
A https: /S www kngele. com/code/ekamifi/detailed-exploratory-data-analvsis-with python

Evaluation Scheme:

Theory @

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the starh of semester,
Continuous Assessment (B):

1. Twao torm tests of 10 marks each will e conducted during the semester,
2. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):

L Question paper based on the entire syllabos, summing up to 65 marks. m

=i

2. Total duration allotted for writing the paper |s 2 hes,

g &
i
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Machine Learning Laboratory (22PCAI5020L)

Practical Schemo Examination Scheme
Practical : 02 Hrs Sweek Teacher Assessment @ 25 Marks
Crndit 1) End Sem Exam = 25 Marks

Tutal = 50 Marks

Course Objectives:

L. Define the basics of Neural Network
2. Understand the key concept of ANN. UNN and BMNMN for Tensor Flow
4. Explain the coneept of GAN goperator or discriminator

4. Develop the Mini Project hased on the Obsject Detertion, mage or Text Classification ete,

co Clourse Duteormes ]Ell!-numl.! Blooms
Laxvel Dieseription
OOl | Loplement Neurnl Network. 13 Apply
CO2 | Analyze ANN, CHNN & BNN wsing Tensor Flow, 14 Analyze
03 Evaluate GAN generator and diseriminator L5 Evnluate
UU'\I Build Mini FH:lji.".i'[ IH’l.F?H:] £ai 'I_Hlji,ﬂ'l. |:||;_:L|'-|;l||;:-|:|, I:nnp:r (i L'E {:frl;lul.[l
Text Classification ete.

e
e f ;?‘_%
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List of Laboratory Experiments

e e ——————

Suggested Experiments:
I. Perform Linesr Regression.

& Perform: data cleaning
w EA

e [ata transtormaticn

Moxlel Tralning

Perforinance evaluathon

2, Perform Logistie Regression,

# Perform data cleaning
e [TIA

Data transformation

Model Training

Performance evaluation

& Perform Decision Tree weing GINIL

# Data cleaning
= EllA

o Data transformation

Moded Training, Visualize Decision Tree

Performance evalustion

4. Perform CART decision tres algorithim,

& Daca cleaning

s EDA

o Data transdormation

¢ Modde] Training, Visualee Decision Tree
o Performnnee svalontion

b. Perforn Enseimbbe met liods

» Data cloming

s EDA

L]



» Data transformation
#» Model Training
& Performance evaluation
. Perform Bayesian Classafiention
e Data clennbng
s EDA

Dt translormation

Mosel Tenining

Performance evaluation
7. Compare performance of classification algorithms,

e Model Training

» Perfrmance svaluation

o Companision of periormance. of different classification algorithoms
B Perform Support Vector Machine,

# Datn cloaning

s EDA

e DNata transformation

o Dimenstonality reduction

8. Perform K-means/ K-Medoids clustering,
» Data cleaning
« EDA

# [iata transformation

s Clustering

10 Study & machine lenrning patent,

11. Mini project based on any machine learning application.

Minlmm eight exporiments from the above suggested list or any other experiment based on syllabus
will be included, which would help the learner to apply the concept lewmt.,
Evaluation Scheme:

Laboratoey:

Continuous Assessmant {A):

Laboratory work will b based on 22PCAIZ0T with minimmom 08 experiments (o be fmoo
The distribution of muorks for term work shall be as follows:

11



l. Performance in Experiments: 05 Marks

2. Journnl Submission: 05 Marks

3. Viva-voce: 06 Marks

4. Subject Specific Lab Assignment /Case Stady: 10 Marks

The bl certibention wed seceptanee of tenn work will be subject to satislactory perloroanee. of
labwratory work and upon fulfilling miniomom passing critevia-in the bem work.

End Semester Examination (C):

Crral /| Practical examination will be besed on the entire syllabns including, the practicals performed

during laboratory sessions.

12



Natural Language Processing (22PCAI5030T)

Teaching Scheme Examination Schome
Lectures + 03 Hre fweek Term Test | 10 Marks
Credits ;04 Teacher Assessmont ¢ 25 Muarks

End Sem Exam | 65 Macks
Total Marks ;100 Marks

P'I‘E]‘El.’]'l]is:.l.tEI Python Programming

Course Objectives:

L. To introduce the fundamentsl concepts and technigoes of Natural language Processing for ans-
Ivzing words bosed on Morphology snd CORPUS,

=]

. To examine the NLP models and interpret algorithms for classification of NLP sentences by
using both the traditional, symbalic and the more recent statistical approach.

4. To ged acguainied with the algorithemic description of the main Janguage levels that inchudes
morphology, syntax, semantics, and pragmatics for information reteieval aod machine tronslstion
applications,

CO | Course Outcomes Blooms| Blooms
Level Description
CO1 | Understand the Principles and Proeess of Natural Languages | L2 Understand

and resl-world applications

Ci2 Demonstrate anderstanding of state-of-the-art algorithms | L3 Apply
anc] technigques for text-based processing of natural language
with respect to morphology.

CO3 | Perform POS tagging for n given natural language and se- | LG Create
leet a suitable langunge modelling technique based on the
glrucbure of the '|||.r|g'|,|:|;l.g¢.

CO4 | Check the syntactic and semantic correctmesss of sentences | L5 Evaluate
using grammars and labelling.

13




Course Contents

Unit-I 04 Hrs.
Introduction to Natural Language Processing: Origin & History of NLP, Stages In NLP, Am-
higuities and its types in English and Indian Reglonal Lasguages; Applications of NLP- Machine
Transtation, Information Retrieval, Question Answering System, Sentiment Analysis, Text Catego-

preathon , Text Semmarization, Named Entity Bocognition,

Unit-11 06 Hrs,
Computational tools for text analysis: Dasic Terms: Tokenization, Stemming, Lemmatization,
Natural Lunguage Toolkit (NLTK): Corpora and other dnta vesourees; Uses of corpora: Eexicography,
Grammar and syntee, Styiiscics, Training and evaluation. Basic corpus analyste: Froguency distribu-

tion building and analyzing o corpus. Tokenbzation in the NLTK. Tokeniging text

Unit-111 09 Hrs.
Ward Level Analysls {statiatl-r:nl language model ) Infectional Morphology, Derbvational Mor-
pholopy, Regular expression with types, Morphological Models: fimite stabe morphology, Morphelagical
parsing with FST [Finite State Transducer), Lexicon frec FST Porter Stemmaer algorithm, Grams and
ite variation: Bigram, Trigram, Slmphe {(Unsmoothed ) M-grams; N-graom Sensitivity to the Tralning
Corpus, Evaluating M-grams: Perplexity, smoothing Laplace Smoothing, Cood-Taring Discounting

Unit-IV 07 Hrs.
Syntax analysis: Part-OfLSpeech tagging (POS), Tug set for English (Upenn Treebank), Difficulties
fChallenges in POS tagging , Hule-based, Stochastic and Transformation-hased tagging, Generative
Model: Hidden Markov Model [HMM Viterhbi) for POS tagging; Issnes in HMM POS tageing, Dis-
eriminntive Model: Maximum Entropy model, Conditional random Field ({CRF), CYE.,

Unit-V 08 Hrs.
Semantic Analysis: Ledonl Semantics; Corpus study; Study of Vardous language dictionaries like
WorldNet, Babelnet. Attachment for fagment of English, Relations among licemes & thelr senses
‘Hiomonymy, Polvsemy, Synovymy, Hyponymy, Semantic Amblguity, Word Sense Dissmbignation
(WSD), Knowledge based approsch (Lesk®s Algorithm), Suporvised {Naive Baves, Decision List).

Unit-VI 05 Hrs. -

tactic & Semantic constraint on cobevence, Anaphora Hesolution using Hobbs and Clantering Alze-

rithm, Dhscourse segmentation, Comderence resolution,

14



Text Books:

1,

Raymand §. T. Lee, “Natural Language Processing: A Textbook with Python Implementation”,
15 Edition, 23,

Lewis Tunstall, Loandro von Werrin, Thomas Wolf, “Natural Langnage Processing with Trans-
formers” . (FReilly | 2022,

o Thnshan Canegedara, Andrei Lopatenko, “Matural Language Processing with TensorFlow: The

definitive NLT book to implement. the most sought-after machine learning models and tasks",
2 Edition, H22.

Dhaie] Jurafsky, Jomes H. ond Martin, “Spesch and Language Processing An Introduction o
Matural Language Processing, Computational Linguistics; and Speech Hecopnition™, Pesrson,
2014,

HReference Books:

Muaasto Hagiwaen, “Real-World Natural Language Procesaing: Practicad applications with deep
learming™, Mnaning, H21.

2, Ashish Bansal, “Adwneed Natural Language Processing with TengorFlow 2 Build effective real-
world NLP applications using NER, RNNg, peq2seq models, Transformers, and more™, Packt
Publishing, 2021.

Useful Links:

1. Web Resources Blogs and Websibes:

2, POS Tagging Hidden Markov Models (HMM) Viterhi algorithm in NLP maths — Data Sejence
i your pocket | mwsdioon.com )

3. Text Generation Using N-Gram Model — by Oleg Borisovy — Towards Data Sclence

4. How to Create Deantiful Waord Cloods in Python — by Tia Plagata — Towards Data Selenes

3. Best NLP Algorithms to get Document Similarity — by Jair Noto — Analytics Vidhyn —
Moedium

fi. How to Clunk Text Dats — A& Comparative Analysis — by Solano Todesching — Towards Data
Selenee

7. Nuturinl Language Processing. Title - Morphological Analysis

Medinm

Ih



Online Courses and Tutorials:

L NPTEL Course : Natural Langunge Processing - Course (nptol.ac.in)
2. Cousera: Natural Language Processing Specialization [4 couraes) ( DeepLearning. Al) — Coursera
3. Udenyy: NLP - Natural Langusge Processing with Python — Udemy

Evaluation Scheme:

Theory :
Continuous Assessment (A):
Subject teacher will declare Teacher Assessment oriteria at the start of semester,

Continaous Assessment (B ):

1. Two term tests of 10 marks each will be conducted during the semmester,

2. Avernge ol the mwarks scored in both the fests will be considered For final grading,
End Semester Examination (C):

L. Question paper based on the entire syllabis, summing up to 05 marks.

2, Total duration allotted for wiiting the paper is 2 hes.

I



Natural Language Processing Laboratory
(22PCAI5030L)

Practical Schome Examination Scheme
Fractical : 02 Hrs./week Teacher Assissment @ 25 Murks
Credib il End Sem Exnm ¢ 25 Marks

Totsd ¢ 50 Marks

Course Objectives;

1. To uncleratand Flt‘i:lr-ul.'i_-'.-ie-'\.ilu.}_ Hbeps an MLFP like Tokentzal in::|||I Hll!l]1 wirrd Femovnl, Lemmatizs-
tion, sbemmning.

2. To provide the knowledge of operations involved in Matural Languase Processing.

d. Implement comples appications like Toformation Retrieval System, Spelling Check, Spelling
Correction, Auto compbets, Text Summarkzation and Chiiestiong Angwering Systetn

CO | Course Oubeomes Blooms| Blooms
Level Description
ol Use Matural Language Provessing to solve langunge related | L3 Apply
taska.
CO2 | Develop warlous applications based an natural language pro- | L6 Create
Crsging |




List of Laboratory Experiments

ﬂ

Suggested Experlments:

1. Preprocessng steps in NLP: Tokenization, stop word Removal, Lemmatization, stemming using
NLTK and 5PACY,

2. Implement Nomed Entity Recognition for any given text.

4. Porform morphologieal analysis and word generation for amy given b,
4. Implement Chunking for the given input text.

5. Build n POS tagger using HMBM.

6. Similarity Detection in NLP.

7. Implement N-Cram model for the piven text input

&. Geperats word cloud wsing Python

9, Any application of NLFP: Spell Check, Autocorrect, plagiarigm detection, sentiment analysis,

sarcasm detection or text analytics in any domain.

Mlimbmum cight experiments from the above suggested 188 or any other experbment based on syllabis
wAll b included, which would help the learner to apply the concept learnt,
Evaluation Scheme:

Laboratory:

Continuous Assessment [A):

Labomatory work will be based on 22PCAISOI0T with minimum (8 experiments to be Incorporated
The distribution of marks for term work shall be as follows:

1. Performance in Experiments: 00 Macks
2. Journsl Submission: 06 Marks

3. Viveeveon 05 Marks

4, Subjoct Specific Lab Assignment /Case Study; 10 Marks ﬁl

laboratory work and upon fulilling minimum passing critecia o the term work & 3

End Semester Examination [(C):

Orul/ Proctical exnmination will be bassd on the entive svllabag including, the precticals performed

during laboratory sessions
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Programming Laboratory-II1 (Full Stack
Development Laboratory)(22PCAI5040L)

Teaching Scheme Examination Scheme
Practical : (4 H[s.,l".hﬂ:l-i Teachar Assessment © 25 Marks
Credit  ; 02 End Svem Exaim © 235 Marks

Totnl Marks @ 50 Marks

Prerequisite: HTMLE, C553, JavaSeript, Database Manngement Svstem

Course Objectives:
1. To orient students to Basics of REACT along with instellation
2. To expose stiudents o Advanced concepts in REACT
4. To onent students to Fundamentals of node. js
4, To expose students 1o uode. |8 applleations using express framework,

5. To gnin expertise in & leading document-oricnted MoSOL database, disigned for specd, scala-
Bility, and developer agility using MongeDD

C0 | Course Ouicomes Blooms| Blooms
Lavel Description

| col Diezign front end application using basic React. LG Create

C02 | Design front end applications uwsing functional components | L3 Apply

of React.

COr | Design back-end spplications using Node.js. L3 Apply

Cd | Construct web based Node j& applications using Express. L3 Apply

CO& | Apply MongoDB for frontend and backend connectivity ws- | L3 Apply
| ing REST APL

19



Course Contents

Unit-1I 08 Hrs.
React Fundamental

Installntion, Installimg libearies, Folder aml fle stroctore, Components, Component lfecyele, State
and Peops, Renct Rooter and Single page spplicstions, Ul design, Forms, Events, Animeations, Best

]Jl'il-l.‘l:fll:'l:ﬂ-, et ws ."|.||H||]::|.I: ve W,

Unit-11 08 Hrs.
Advance React

Punetional components- Refs, Use offects, Hooks, Flow architeceture, Model View Controlier (AMVE)
framework, Flux, Bundling the application. Web pack. Sell-lenrning Topbes: Resct Nathoe

Unit-111 10 Hrs.
Database Connectivity

Database Pundsmentals, working with Databose Schomas, Create-Head Update-Destroy (CRUD],
Database Joins, Querying SOL databases, Serialization, how to model NoSOL data, Document
Databases {MongnDB |, CreateRead-1Tpdate-Desteoy {CRUD), Na3S0L Best Practices, Mongo Shell
and command line wse, mstalling MongeDDB, Mapping relationships with MongoDB, wsing an object-
data modelling library {(Mongoose)

Unit-IV 10 Hrs.
Node.js Nodejs, Setup Development Environment: Installation of Nodejs, Working in IEPL,
Mode J§ Console, working with an MVC Famework, apply concepts like data types, objecis, meth-
ods, object-oriented programming, and clesses in the congext of backend development, Server-Side
JuvaSeript Using Node on the commamd line NPM JavaScript Build Processes. Event Loop and
Emitters, File Syetem Internction, Modules, Mative Node drivers,

Unit-¥ 6 Hrs.

Express.js

Intrsluction, Installation, Express router, REST API, Generntor, Authentication, sessions.,.

ing with Reaet, Comumerein] deployment. i
lfﬁ

Unit-VI 19.*3@& J
Deployment and Building RESTiul API j
Undersdand bosting and deplovment. Hosting static websates with GitHub Pages, Deployving servers

basesd applications with Heroku, Deploving Databases with Mongo Atlas. Understand REST and



guiding principles behind API design. Learn to work with a MongoDB GUI Robo 3T Implementing
GET, POST, PUT, PATCH and DELETE by ereating o public APT from scrateh. Understand and
wser chained route handiers from Express.
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List of Laboratory Experiments

e e e —— —————

1. Installation and Configuration of Heact.

2, Understanding J5X, Components, Prope; State in Heact

3. Implementing Forms, Events, Routers, Hefs, Koys,

4. lmplement CRUD operations in MongeDH3.

§. Installation and Configuration of Node js

fi. Implementing Callbacks, Event loops in Node.js

7. Creste an application to demonstrate use of Heact hooks snd 15,

&, Create an application to demonstrate wse of Conditionsl rendering in React J5.

U, Create an application to demonstoate varioms Node jz Evonts,
10, Create an application to demonstrote Moede.js Punctions
11. Create an application to demonstrate inbegration of Node J5 and MongoDI3
12 Create an application to demonsteate tegration of Node 5 and Rewsct J5.
13, Creste an Ooline Lenrniog application using REST APIs

I4. Deploy the ahove developed application oncany hosting platform of your chodes

Minimwm 10 experiments from the above sugpested list or any other ecperiment based on syllabas
will be inchuded, which would help the learner to apply the concept learnt.
Text Books:

|. Adnm Breta and Colin 1, Dhrig, “Full Stack JavaScript Development with MEAN", SitePoint
Pty. Lid., 2016 Edition.

2. Simon Holnes Clive Harber, “Getting MEAN with Maongo, Express, Angular, and Node™, Man-
ning Publications, 2015 Edition,

3. Venkat Subramaninm, “Rodiscovering JaomSeript, Master ESG, EST, and ESE", The Pragmnthe
Bookshelf, 2012,

4. Alex Banks and Eve Poresllo, “Learning React Funetional Web Dewdoprnont with React r';:mt
Redux”, O Reilly, 1** Edition, 2017 Edition

[=4]

Andrew Mead, “Learning Node js Desedogoent”™ | Packt Publishmg, 2018 Edition.

X



fi. Valentin Bojinav, “RESTiul Web API Design with Node.js 107, Packt Publication, 2018 Edition,
Reference Books:
1. Ethan Brown, “Web Development with Node and Express™, (F'Reilly, 2019 Edition,

2 Shama Hogque, “Full-Stack React Projects: Learn MERN stack developmendt by building modern
weh apps using MongoDIR, Express, Heact, and Nodejs7, 274 Edition, Packt Publication, 2020,

4, Brad Doayley, Brendan Dayley, Caleh Dayley, “Nodejs, MongoDB el Angular Web Develop-
ment: The definitive gaide to using the MEAN stack to baild web applications”, 2°9 Edition,
Aaledisnn- Weslev Professional, HLT

Evaluation Scheme:
Laboratiory:
Continuous Assessment (A ):

Laboratory work will be based op 2Z2PCATSMOL with mindman 10 experiments o be noorporated.
The distribution of marks for tenn work shall be as follows

1. Merformapee in Experiments 05 Marks

2 Journal Submission: 06 Marks

3. Viva-voce: (5 Marks

4. Subject Specific Lab Assignment /Case Study: 10 Marks

The fizal certification and acceptance of term work will be subject to satisfactory performance of
laboratory work and upon Ralfilling minimm possing criteria in the term work,
End Semester Examination {C):

Crral / Practical examination will be based on the entire syllabos Including, the practicals performed
during aboratory sessbons,
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Computer Network Security (22PEAI5051T)

Teaching Scheme Examination Schems
Lactures : 03 Hrs, /fweek Term Test : 10 Marks
Credits  : 03 Teacher Assesament @ 25 Marks

End Sem Exam : 65 Marks
Total Murks : 100 Marks

PI‘EI'EquiEIitE: Knowledge of Basic Mothematics and Algorithms.
Course Objectives:

To get miliwr with contemporary isgues sd challenges of various protoosl designing in lnered
architecture and performance annlyels of various protocols and security isswes

C0 | Course Outcomes Blooms| Blooms
Level | Description

COl Undorstand the concepie of data communication and fone- | L2 Understand
tionalities of IS0 - OS5I model & TCOP TP model,

CO2 | Musteate the fupctions of Data link layer and Network | 13 Apply
Layer,

CO3 | Demonstrate the working of transport and application layer | L3 Apply
protocols,

CO4 | Idemtify seeurity vulnerabilities and explore various moni- | L1 HRemembser

baaring tneisures,

CO5 | Explore the fundamentals of security algorithmes. L4 Analye




Course Contents

P e e e e e

Unit-I 04 Hrs.
Introduction to computer network, Network topology, Networking deviees, Reference models: OS],
TCPr/P

Unit-11 08 Hrs.
Physical and Data link Layer: Introduction, troosmizsion mediom, pliveical addressing, Error
control { Hommbng coda, CROY, Flow comirol, Date-Link Laver Protoesls: HDLC, Kedia Avesss Con-
trol: ALOHA, CSMA

Unit-IT1 09 Hrs.

Network Layer: Unicast Hooting Algorithms-(DVE, LSR), [Pvd Addressing (Classfull and Class-
]lm}._ Sulmedting, 5|1'|1!'l':|p|:|.t|||g dlesipn probbens, TPvd Protossl, IPVE protoosol,

Unit-1V 06 Hrs.
Transport & Application Layer: Services, socketsd, Traneport Layer Protocols - User Datagram

Protocol (UDP), Transmission Control Protocol [TCP), Application leyer protocols-HTTPE, SMTP,
DNS.

Unit-V 04 Hrs.
Introduction to Security: Secnrity Goals, Security thrents and attacks, {(Spochng, Phshing, DOS,
Virug, Worm, Trojans, Side-Channel Attack), Intrusion Prevention Systems Intrusion Detection Sys-
tom (1R8], Troubleshooting and monitoring tools, Wireshark, Kali Linux, Honevpot, Nimap, Kisoet,

Unit-V1 08 Hrs.
Fundamaentals of security algorithms: Cryptography: Svimmetric (Substitution Ciphers, Cassar
Cipher, Playfair Cipher, Hill Cipher, Block Ciphers, DES and AES), Asymmetric (PK1, RSA, Digital
Signature), Koy exchange (Diffic-Hellman), Hashing (MD5, SHA)

Text Books:
1. Andrew 5. Tapenbawm, “Computer Networks", 6" Edition, Penrson, 20022,
2, Behrouz A. Foroussn, “Data Commumications and Networking”, 5" Edition, TAMH, 2017,

1 Atul Kahate, “Crvptogeaphy and Network Security” . 37 Edition, Tata Me Graw Hill, 2007

4. William Stallings, “Computer Security Principhes and Practice®, 7" Edition, Peuson Educa-
toas, 2007

5



5. Charles P. Plleeger, “Security in Computing”, 5*" Edition, Pearson Education, 2015

A Berpard Meneses, “Network Seearity and Crvptography” . Cengage Learning, 2014,

7. Bible-Eric Cole, “Network Security”, 2* Edition, Wiley, 2011,

8, Deven Shah, “Mark Stanp's Information Security: Principles and Practies™, Wiley, 2006.
Reference Books:

L. James F. Kurose, Keith W. Ross, “Computer Networking: A Top-Down Approach”, 74" Edition,

Pearson Edueation, 2017,

=

William Stallings, “Data snd Computer Communientions”, 10*" Edition, Pearson Education,
2013,

3, Nuder F, Mir, “Computer and Communication Networks”, 29 Edition, Prentice Hall, 2014,

4. Ying-Dar Lin, Ren-Huang Hwang and Fred Baker, “Computer Networks: An Open-Souree Ap-
proach”, McGrww Hill Publisher, 2011,

0. Richird Steven, “TUINTX Network Programming™, Addizon Wesley, 2003,
6. B. A. Forouzan, *TCP/IP Protocol Suite™, 4*" Edition, Tata Me Graw Hill, 2017.

V. Larry L. Peterson, Broce 5. Davie, "Compuater Metworks: A Systemis Approach™ , sth Edition,
Morgan Kaofmann Publishers Inc., 3012,

8 Bruce Schoeier, “Applied Cryptography, Protocole Algorithms and Source Code in 7, 274
Edition / 200" Anniversary Edition, Wiley, 2015.

Web Links:
1. Nptel Course https / fonlinecourses nptel ac.in /noc22_cs 18/ preview
2, Nptel Advanoed course hitps:/ fonlinecourses nptel.ac.in/noc24.cs1 1 /preview

3. Coursera Course httpa: ! /www conrsern.org/learn/ computer-networking

Evaluation Scheme:
Theary :
Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of semester.
Continuous Assessment (B):

1. Twe berm bests of 1 marks each will be conducted dunng, the semesier,
2. Averagn of the mnrks soored i bath the tests will be congidered Tor fnal prading,

End Semester Examination (C):




1. Cmestion paper based on the entire syllabus, summing up to 65 marks

2 Total duration allotted for writing the paper is 2 hs.
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Computer Network Security Laboratory
(22PEAI5051L)

Practical Scheme Examination Scheme
Practical © 02 Hrs.femek Teacher Assessment : 25 Marks
Credit ¢ 01 End Sem Exnm : 25 Marks

Total : 50 Marks

Course Objectives:

1. Tobecome fnmiling with network, protocol; seourity toals mnd network stimalatar like NSZ/0OPNET
S Wireslurk,

2. To introduce b concepts of Enceyption and Decryption wsing various cipher techniques and
abtacks applisl on it

CO | Course Chatcomes Bloomsa| Blaoms
Level | Description
COL | Somomarize the different topologies and vse in Network Sim- | L2 Understand
vilafanr,
CO2 | Implement an error detection code and distances veelor roat- | L Create

ing algorithm,

O3 | Check the applications of TCP socket, L3 Fvnlunte

iC0d Utilize the different open souree tools for network security | L3 Apply
anvd mEalyiaas,

CO5 | ldentify most common petwork atiacks, L4 Analyze

CO6 | Demonstrate the dats integrity using various eryplographic
mlgrthums,

™

Apply

24



List of Laboratory Experiments(At Least 08)

e e ————————

Suggested Experimonts:

L Installation & Configuration of Network Simulator (N52) in Limo covirooment. <Study of
different topologies nod create duplex link in N52.

2, Implementation of an error detection code wstng CRO
3. Implementation of Distance Veetor! Link State Routing algorithm.

4, Study of MNetwork simulator {N8) and performance evaluation of Routing protocals using Siii-
atlatlon tool

. Applications uwsing TCP sockots like:

]

e Echo client and echo server,
s Chat
¢ File Traagsfor

6. Demonstration of security tools.

T. Lesrn to use commands like tepdump, netstat, ifconfig, nskookup and traceroute, Capture ping
andd trace ronte PDEUS ising a network prabocol anadyzer,

B. Design and Implement Cessar ciphor eryptographie algorithm by eonsidering letter [A... 2] amd
digits [0...9]. Apply Brute Foree Attack to reveal secret,

. Design and Implement Encryption and Decryption algorithm ueing Simple Colurmnar Transpo-
gition cipher technique. Study how dictionary attack can be applied on it.

10 Implement RSA Cryplosystem using RSA Algorithm / Implement Elliptical Curve Digital Sig-
natore Alporithm (ECISA)

11. Demonstrate the dats integrity using various eryptographic algorithms viz, MD-5, SHA-1 using
VLAB, IIT Bombay.

C /O JJAVA [Equivalent compiler.
Network Simuolator like NS2/OPNET Wireshark
Minimum eight experiments from the above suggested list or any other experiment based on sy lints
will be meluded, which would help the learner to apply the concept karmt,
Evaluation Scheme:
Laboratory:

Continwous Asscssment (A

The distribution of marks for terin work shall be o= follows;

P!



1. Performance in Experiments: 05 Marks

2, Journal Submission: 05 Marks

3. Viva-voce: 06 Marks

4, Subject Specific Lab Assignment/Case Stady. 10 Marks

The fund certification and aceeptunce of tern work will be sabjeet to sabisfactory pecformance of
laboratory work and vpon fulfilling mniom pessing, critena in the tenm work.

End Semester Examination (C):

Oiral / Practical examination will be based on the entire syllabos including the procticals performed
during Inboratory sessions.




Advanced Data Structures and Algorithm
(22PEAI5052T)

Teaching Scheme Examination Scheme
Lectures : 03 Hra./woek Term Test : 10 Marks
Crsdits - 03 Teacher Assessiwnt | 25 Muarks

End Sem Exam @ 65 Murks
Totad Marks : 100 Marks

Prereqguisite: Python Programming, Data Structures, Design & Analysis of Algorithos

Course Objectives:
1. To provide conceptoel and practical knowledge of Advaoce Data Structures and  Algorithmes.

2. To Cultivate algorithmic thinking and problom-solving skills through practice and exposure to
diverse problem domains,

A4 Develop strategied for breaking down complax problemns into manageshle sub problems and
applying suitable algorithms and data struciures.

4. Develop skills to analyse problem complexity and choose appropriate data stroctines and algo-
rithmms for effichent solutions

0O | Course Outeomes -Eluuma Blnmml___
Level | Description

0] Trnderstand the conoept of thine complexity and (&8 impor- | L2 Understand
tance in analyzing algorithms and to Explore the complexity
analyaks of populie machine learning slgorithoms

CO2 | Explore balanced search tree data structures and spatial | L2 Understand
data structures wsod in geometric and spatial applications.

03 Apply praph slgorithms to solve real-world problems related | 13 Apply
oy wetwork lows; matching, and optimization.

004 | Understand the eomplexity classes NP, P, NP-complete, and | L2 Unelerstan:d
NP-hard snd their significance in adgorithm classification
and to explore the computationa] gEmekry idgorithms,

abl



Course Contents

e, e e

Unit-I D8 Hrs.
Analysis of Algorithm Based on Time:

i. Amortized Analysis: Agsregate Method, Accounting Method, Potential Method (for Stack duta
atruture)

ii. Probabilistic and Randomized Algorithm: Probabilistic approach to algerithm and Ran-
dhomized Analyvsis, Indicator Random Vardable (IRV), Analysis of Hiring Problem

Complexity Analysis of Machine Learning Algorithms:

i Training Time Complexity snd Testing Time Complexity

iv. Train/Test Complexity of Linesr Regression

v. Train/Teet Comploxity of Naive Bayes Clussificr

Unit-11 10 Hrs.
i. Balanced Search Trees: Red-Biack Tree, Tango Tree, 2-3 Tree, B4 Tree, Splay Treo

Unit-111 06 Hrs.
Advanced Data Structures:

i. Spatial Data Structure: KD Tree, R Tres

ii. Probabilistic Data Structure: Bloom filter, LogLlog and HyperLogLlog, Count Min sketch,
MinHazh with Machine Learning context { Vector Representation)

ill. Functlonal Data Structures: Binomial Tree, Binomial Heagp

Unit-I'V 06 Hrs.
Graph Based Algorithms:

i. Flow Metwork Introdoction: Residunl Network, Augmenting Path, Ford-Fulkerson Method,
Edmonds-Karp Mothod, Push-Relable Algorithm
il. Bipartite Matching: Maximum Bipardite Matching

Unit-V 07 Hrs.
Classification of Algorlthms:

i Algorithm Classes: ', NI, NI' Hurdness and NP Completones

ii. Np Completeness Proofs: Satisfisbility (3 sat), Reducibility, Cook’s Theorem, Tewvelug Salise-

oo of Ta
mmn Problem o7

i Approximation Algorithms: Yertex Cover Problem, Treavelling Saledpomn prolilec



Unit-VI 02 Hrs.
Computational Algorithms — Computational Geometry:

Line Segment Properties, Convex Hull Grabaums sean algorithim

Text Books:

1. Thomns W Cartnen, Charles E. Leiserson, Ronald L Rivest, Clifford Stein, “Introduction to
Alporithms”, 37¢ Edition, 2000

2. §. Sridbar, “Design and analysis of algerithms™, 1% Edition, Oxford | 2014.

3. Horowitz. Sshani and Rajsebaran, “Fundamentals of Compater Algorithngs", vl Eefition, Gl
gutin, 1865

4. Harsh Bhasin, “Alporithms Design and Anslysig” | 15 Edition, Oxford, 2015
5, Giuseppe Bonaccorso, “Machine Learniog Algorithms®, by Packt, 2019,
Reference Books:
1. Hapeev Motwani, Prabhoksr Raghavan, * Randomized Algorithm”, Cambridge University, 2004,
2. Vijay V. Vajirani, “Approcdmation Algorithms", Springer, 2003.
3. “Computational Complexity™, Stanford Universtty, 2000,
4. Jason Brownlee, "Master Machine Learning Algorithms", Machine Learning Mustory, 2000,

Web Resources Blogs and Websites::

L. Train/Test Complexity and Space Complexity of Linear Regression — by Writuporna Banerjee
— Lasveel U Coadlng {pitcommnessted.oom)

2, Computational Complexity of ML Models — by Paritosh Kumar — Analytics Vidhyn —
Meadinm

3. Importanes of Understanding the Complexity of o Machine Learning Algorithm — by Daran
Koseoglhn — Townrds Data Scienoe

4. Prohabilistic Data Structures Decoded: Enhnneing Porformance in Modern Computing — by
Muman Agrawal — Towards Ditn Sciones

5. ML Security Pro Tips: Understamding MinHash in n Security Context — by Melanie Beck —
ALSL wk Bymanter — Wediom,

f, Dloom Filters and when to vse them — by Janke Kastic — The Little Dit Ninja — Mediom

7. The Power of Bloom Filters: A Comaprebiasive Guide — by Chiranject Barash — Mmﬂunl



Evaluation Scheme:

Theory :

Continuons Assessment {A):

Subject teacher will declare Teacher Assesament criteria st the start of semester.
Continuous Assessment (B):

1. Twwo torm tests of 10 marks each will bo conducted during the semester.

2. Average of the marks scored in both the tests will be comsidered for final grading,
End Semester Examination {(C):

L. Cestion piper based on the entire syllobus, summing up to 05 marks.

2. Total duration allotted for writing the paper is 2 hrs




Advanced Data Structures and Algorithm
Laboratory (22PEAI5052L)

Practical Scheme Examination Schems
Practical : 02 His. /week Teachor Assessment. © F5 Marks
Credit 1 End Sem Eaxonm = 25 Marks

Total - 50 Marks

Course Objectives:
L. To provide comnceptun! and practieal knowledge of Advanced Data Struetures and Algorithns.
2 To develop programmining skiil through lenplemetation of varlous advanced dota structuces.

3. Develop strategies for breaking down complex problems into manageabie sulb probiems aod
applying suitable alporithms and data strectures,

4, Dwvelop skills to analyse probilem complecity and chovse appropriste dits structores snd algo-
rithms for elfctent solutions.

CO | Course Outecomes Bloomsa| Blooms
Level Description

(0.9 )] Understand the Working Principhe of Red Black Tree osan | L2 Understand
Advanced Data Structure

€02 | Implement KD} Tree Data Structure. L3 Apply

COd8 | Apply graph algorithms to solve real-world prohlems, L3 Apply

i | Experiment on Computationsl Geometry Algorithms, LA Apply

", it
e s y
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List of Laboratory Experiments

P .

Buggeated Experiments:
. Experiment on Amortized Analvsis
2 To perform end implement Hivlog Problem.
3. Experiment on Ramdomized Algorithos (Randomized Quick Sart )
4, To mploment Red Black Troe crestion,

To implement Bed Black Tree delebion,

en

g T implement KD Tres

7. To implemient Ford Fulkerson Algorithm

# To fmplemnent Approzimation Algorithos ([ Vertes Cover)

9. Experiment o Computational Geometry Algorithms (Grabem Scan)

Minimum sight experiments from the above suggested st or any other experiment based on syllabus
will be included, which would help the learner tooapply e concept lemrmt,

Evaluation Scheme:

Laboratory:

Continuons Assessment (A):

Loboratory work will be based on 22PEAIGOSET with minimum 08 experiments to be incorporated,
The distribution of marks for term work shall be as follows:

1. Performance in Experiments: 05 Murks

2. Journal Submission: 05 Marks

3. Wiviewooe: 05 Marks

A, Subject Specific Lab Assignoment | Case Study: 10 Marks

The final certification wwl accoptance of term work will be subject 1o satisfactory performance of
laborstory work and upoen fulfilling mivimum passing criteria in the term work

End Semester Examination [C):

during Inbiratory sessions,

Oral) Practical examinstion will be based on the emtive syllabos including, the practicals yﬁﬂ}rgg!g,’f::-ﬁﬁ,%
- - s
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Recommendation Systems (22PEAI5053T)

Teaching Scheme Examination Scheme
Lactures : 03 Hrs. /week Term Test @ 10 Marks
Creclizs ¢ (13 Teacher Assessment @ 25 Marks

End Sem Exam @ 65 Marks
Total Marks ¢ 100 Marks

PrE-rEqUiEitE: Knowledes of Machine Learning

Course Objectives:

I, T provide students with (he basie concepts of Recommender Sysbems, design space, trade-offs
and fis application in various dosnnin,

2. To b s brosd understanding of the beld of Hesomisendstion Syeaterns,

CO | Course Outcomes Blooms| Blooms
Level | Description

CO1 | Upderstanding the architecture and werking of Collabora- | L2 Understand
tive Filbenng, Content based recommendation syatens,

CO2 | Understanding the architecture and basics of Knowledge | L2 Inderatand
based recommsmdation svetems,

C3 | Anilyzing hybrid and ensembles recormmendation syatemas | L4 Analyze

CO4 | Evalustion of recommendation systems by selecting right | L5 Evalunte

evaluation parameter.

¥




Course Contents

e =

Unit-I 06 Hrs.
Introduction to Recommender Systems

Introduction to Recommendation System, Framework of recommendation systems, Eliciting Hatings
and other Feedbock Contrbutions, Tmplicit and Implicit Batings. Recommender systom functions.

Applications of recommendation systems, Issues with cecommender systém,

Unit-I1 08 Hrs.
Collaborative filtering-based Recommender System Architecture of Collaborative Filtering,
User-based nearest- neighbour recommendation: Shmilaoity Puncetion, User-DBased Algorithms, Item-
based nearest peighbour recormmmendstion: Similacity Pupetion, Hem-Based Algorithoes, Comparing
User-Based and Item-Based recommendations, data drift and concept drift.

Unit-111 07 Hrs.
Content-hased Recommender System:

Architecture of content-based systerns, Clontent representation and content similarity, Item profiles,
Disconvoring festures of documents, Obtaining item foanures from tags, Represonting item profiles,
Methods for learning wser profiles, Similarity based etrieval, The Role of User Generated Content in
the Hecommendation Provess, Beyes classifier for recommendation, Regression based recommenda-

tion system. Advantages and drawbacks of content-bazed filtering.

Unit-1V 06 Hrs.
Knowledge based recommendation

Knowledge representation and reasoniog, Constraint based recommenders, Case based recommenders,
Persistent. Personsdization in Kpowledge-Based Systems, Conversational Recomumendstion. Semach
based recommmendation, Navigation-basad recoammendation.

Unit-V 06 Hrs.
Ensembled- Based and Hybrid Recommendation System

Upportunities for hybridization, Monolithie bybridization desdgn: Festare combination, Featurs aug-
mentation, Parallelimed hybridization desipr: Weighted, Switching, Mixed. Pipelined hvbridization

design: Cascade Meta level, Limitations of yhridization stratisgies.

Unit-VI1
Evaluating Recommendation System:

Fraluation Paradigms, General Goals of Evaluation Desipn, Desipn Tsgaes (0 Offline H-e"l:'mllrl;'lﬁw]

pi



Evaluation, Online Recommender evaluation techniques, Comparison between ovaloation design of
elassification model and recommendation system, Error metrics, Deciston-Support metrics, User Cen-
tered metrics. Comparative analysis between different types of recommmendation systems

Text Books:
1. .0 Aggarwal, “Recommender Syetems: The Textbook™, Springer. 1** Edition. 2016,

2 Jannach D., Zanker M. and FelFering A, “Recommender Systems: An Introduction”, Cam-
bridge University Press, 19" Edition, 2011

4. Rieei, F., Rokach, L., & Shapira, B., Introduction to Recommender Systems Handbook. Springer,
Boston, MA H011.

Reference Books:

1. M.D. Ekstrand, J.T. Riedl, J. A, Konstan, “Collaborative fltering recommender systema”, Now
publishers, 1** Edition, 2011.

2. 1. Leskower, A. Rajaraman and J. Ullman, “Mining of mnssive dstssets”, Cambridge, 299
Edition, 2012

3. Hounak Banik, “Hands-On Recommendation Systems with Python: Start building”, Tngram
ahoet title, 2018.

4. P. Pavan Kumar, 5. Vairachilai, Sirisha Potluri, “Recommender Systemsa: Algorithms and Ap-
plications”, CRC Press, 1*! Edition, 2021.

!'_,1

Kim Falk, “Practical Recommender Systems™, Manning, 17 Edition, 2019

6. Roupak Banik, "Hands-0n Recommendation Systems with Python: Stare building powserful
and personalized, recommendstion engines with Python™, 2008,

Web Links:

L Udeny course on Recommender Systems and Deep Learning in Python:
Iittpes:f rendpyt hon com /build-recommendation-engime-collaborative-filtering:

2. Coursers course on Recommender Systens Specinlization:

hittpe:/ fwww couesern.org,/ specializations frecommender-systems
d4. httpe/ fwww demditkgposein/eco/ Recommender_Systems |/
40 hittpes S M www o coursera.org fapechallzations recommender-systems

5. btkps:/ feww udeny com S coumseftecommender-systems,




6. httpa:/ fwww analyticsvidhya.com (blog,/ 2021 /08 developing-acourse- recommendersystem- using-
prthom
Evaluation Scheme:
Theory :
Continuous Assessment { A
Subject teacher will declare Teacher Assessnent criteria at the start of sennster.
Continuons Assessment (B}

. Twao term tests of L0 marks cach w1l be conducted during the semester,

2. Average of the marks scored in both the tests will be considered for finnl grading,
End Semester Examination (C):

1. Question paper based on the entire svllabus, summing up to 65 marks.

2. Total durstion allotted for writing the paper is 2 hrs.

40



Recommendation Systems Laboratory
(22PEAI5053L)

R —

Practical Scheme Examination Scheme
Practical : 02 Hes. /week Teacher Assessmoent @ 25 Marks
Ciredit [ End Sem Exam : 25 Marks

Total @ 51 Marks

Course Objectives:

1. Design a recommender system for various problems,

P

Build differvut tvped of recominendstion ongiues.

fat

. Baild Reconunenders islng varions algorithms.

A4, Compeare the perlormance of different recommender systeme

CO | Course Clateomes Blooms| Blooms
Level Deseription
0 Build a Resommendation Engine and Recommender Sys- | L3 Apply
e,
CO2 | huplement Recommendation System LG Creute
O3 Exvaluate the Recommendation System, LA Evalunte
Cod Comipare Lhe performance of different Hecommiender Sye- | L2 Underatand
toimns.




List of Laboratory Experiments

S —————
Suggested Expeoriments:
1. DBuild 0 Recommendstion Engine with [em-Basasd Collaborative Filtering.
2. Build n Recommendation Engine with User-Based Collaborative Filtering.
4. Build Content-based recommendalion engine cn different datasels
4. Duild Recommender Svetem using sssociation rube mining.
b. Implement Recommendation System using K-Nearest Neighbors
6. Bulld Context-Aware Recommender Systoms,
7. Build Constraint-based Recommenders.
& lmplement koowledge-based moommender systom,
0. Implement a Monofithic hybridization design.
10. Esvnluste the recommendation system with evaluistion mnstrix
11. Compare the performance of different recommender systems.
12. Mini Project.

Minimum eight experiments from the above suggested st or sny other expenment based on syllabus
will be included, which would kelp the learner to apply the concept learnt.
Evaluation Scheme:

Laboratory:
Continuous Asseasment [A):

Laboratory work will be based on 22PEAISISIT with minimmm 08 experiments t0 be incorporated.
The distribution of msrks for term work: shall be ss folloes:

1. Performancs i Experiments: 05 Marks

2. Jowrnnl Subsnbasion: 05 Marks

3. Viva-voce: 05 Marks

4. Bubject Specific Lab Assigrnment, /Case Study: 10 Marks

The final cortification amwd acceptance of term work will be subject to satisfactory performance of
= T

Inbnratory work and apon fubilling minimum passing erdteck o che term work gt - _":"”"?a
End Semester Examination [C): 5% é-‘._.y
Crral/ Practical exsmination will be hased on the entire syllabas including, the practicals |J-L=J'FIJHLH.H_tF-:-'*-:! ok
diring laboratory sessions. P 'hl..l i
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Environmental Engineering (22MCAI5060T)

Teaching Scheme
Liscture ¢ U1 Hr. /week

Audit Course

P[’E[‘Equiﬁitﬂ: Interest in Environment and its impect on Human

Course Objectives:

L. Uniderstand envirommeental issines auch s depleting resourees, pollution, ecalogicl prollems. and
the renewable energy seenario

<

2. Familiarise eoviconment related legislation

4

CO | Course Outeomes Blooms| Blooms
Leval Description
Ol Understand how homan activities affect smeiron ment Ll Hemembser
CO2 | Upderstand the various techoolopy options that can make a | L1 [ Refmember
||i|Trrr‘-T||::l_=.

ol Tipe
"'-"n'.-]{}_
)
'F. i 1)
—F} o
Rl 5
. c

o



Course Contents

Unit-I Social Issues and Environment 04 Hrs.

Ecologien] footprint snd Carrving Caparity. Depleting nature of Environmental resourees such as soil,

witer minorals il foreste  Chirlson emisgions and (Ilokal “’MI‘I].LHH.

Unit-11 Technological growth for Sustainable Development 04 Hrs,

=mocipl, Ecopmmicnl and Environmental sspects of Sustainabbe Developanent, Henewable Energy Har-
vasting  Coneept of Carbon eredit, Green Building, Power and functions of Central Pallution Control
Bonrd and State Pollubion Control Bowed,

Unit-111 Green Technology 05 Hrs.
History, Agenda, and Challonges Ahesd, Sustainable Clowd Compoting, and Risk Menagement, Sus-
tainable Softwsre Design, Data Center Energy Efficioncy, Thin-Client and Energy Efficiency.

Text Books:
I, R Rajopgopalan, “Environmentsl Stodies From Crisis to Cure”, 2012,

2. Textbook for Environmental Studies For Undergraduste Coorees of all Branches of Higher Ed-

ieation, Erach Bharucha.

3. Maolhammmad Dasthias, Colln Pattinson, Babak Akhger, Morgan and Kaufman, “Green Informa-
Hon Technology A Sustainable Approach”, Elssvier, 2015.

Heference Books:

. Pauntina Golinska, Marek Fortsch, Jorge Mars-Gomez, “Information Technologies in FEoviron-
mental Engineering: Mew Trends and Challenges® , Springer, 2011.

Evaluation Scheme:
L. Student shonld submit & report on the case study declured by tencher,

2. Audie proint shall be awarded subject to submission of report of the case study declirod by

{encher.




Semester Project-IIT (22PJAI5070L)

Practical Scheme Examination Scheme
Practical : 02 His. /week Teacher Assessment © 25 Marks
Crilit i End Sem Exam @ 25 Marks

Total - 5 Marks

Course Objectives:

Students are expected to design, simolatefimplement o project bised on the knowledge woguived
Feowm current semester suljects,

0 Course Dutcomes Blooms| Blooms
Level | Doscription

COa Conduct a survey of several avmdlabde Hierntures in the pre- | L4 Anialyae
ferred field of study

e Demonsteate various/alternate approaches to complete a | L2 Underatamd
propect,
CO3 | Ensure o collaborative project environment by interacting | L3 Apply
and dividing project work among team members,
Cod | Present their project work i the form of a technical report | L3 Apply
/ paper and thereby improve the technical communication
skill,
05 Demanstrate the ability to work in teams and manage the | L2 Understand

condurt of the research study.




Semester Project:

The purpose of semwster project is to provide exposure to students with a variety of prajects based on
the knowledge acquired from the semester subjeces. This activity 5 supposed to enrich their academiec
experienes snd bring enough moaturity in stodoot while selecting the project.  Students should tale
this as an opportunity to develop skills in moplementation, preseptation and discussion of technical
ideas ftopdes, Therefore, proper stbention shadl b padd to the content of sémester project report which
is being submitted in partial foliilloos of the requircmests of the Thivd Year and it s perative
thint o standard format be prescribid for the repaort,

Each student shall work on project approved by departmental committee approved by the Head
of Department, a group of (6 to 05 stodents (max allowed: 5 students in extraoedinary eases, subject
to the approval of the department committes and the Head of the department) shall be allotted for
each Semester Project. Each group shall submit at least 3 topics for the Semester Project. The
diepartmental comnitiee shall finulize one topic for every group. Semester Project Title or Theme
should be based on knowledge acqnired during semester, The project work shall invalve suificient, work
=0 that students get acquadnted with different aspects of knowledge acquired from semester subjects.

Student is expected to:
s Select appropriate project title based on asquiced knowledge from eurvent semester subjects.
* Maintain Log Book of weekly work done{Log Book Format will be as per Table 1),
o Report weekly to the project guide along with log book
Azsgeesment Critoris:
* At the end of the semester, after confirmation by the project guide, each project group will

submit project completion report in preseribed format for assessment o the deepartmental com-
mitbes (including project gikde).

& Assessment of the project (at the end of the semester) will be done by the departmental éom-
mitten {including praject guide).

Prescribed project report guidelines:
Sizge of report shall be-of mintmum 25 pages. Project Report should inelude appropriate captent for;

# Introduction
# Liberabure Survey
s [Rednted Theory

® lmplememiation details




# Project Oatemnes

# Conclusion
# Referonces

Assessment criteria for the departmental committee (including project guide) for Con-
tinuous Assossment:

Cubide will monitor weekly progress and marks alloeation will be ns per Table 2.

Assessment criteria for the departmental committee {including project guide) for End
Semester Exam:

Departmental committes (including project guide ) will evaluate project as per Table 3.

Each group shall present /publish o paper besed on the semester project m repated ‘peer roviewed
Conference/ Joumal /TechFest /Magazine before end of the senester,

Tabie 1: Log Bock Formog

Sr Weok [(Sinrt DinterEnd Dinte) Woark [Done Blgn of Gulde Sign of Coordinatar

Table 2, Contlmious Assesanent Table

Er | Exam | Mame ol | Staduol Tmg Bock | Literature | Dopth of Un- | Repsort ‘Tatal
Hoad Stusluml Adtendaied | Malnbenances | Raview derstanading
Mo
i) 5 3 1 b 25

Table 3: Evaluation Tabbe

Gr | BExnm | Mume of | Project Diesijen/ Hardwnre/ | Result Ver- | Prosentation | Total
Sant Biwdent Bplsetlon | Similstiong | Program- iAealbom
Pio Logse ming
b & a bl 5 &0

L )



Employability Skill Development Program-I1
(22HMAI5080L)

Practical Scheme Examination Schemes
Practieal : 02 Hrs /week Teaclin Assessmemt ¢ 50 Marks
Credit : ] Total @ 50 Marks

Prerequisite: Basic Mathemntics, Basic knowledge of C progranuming

Course Objectives:
1. T enlanee the problem solving kil with meal lile exanples.
2. To enable the students to express ther thoughts and knowledge oo wrious pletiorms,
3. Able o deseribe the basie database managemsnt gyetem.

4. Able to nplement basie programming project using pyihon,

CO | Course Outcomes Blooms| Blooms
Lavel Deseription

CO1 | Analyee and solve the logics] problem based on words, venn | L4 Analyze
illigrim efe,

C0Z | Understand and solve the Englsh comprebension, Sentence | L2 and | Understand,
completion, Sentence Correction problems, L4 Analyze

COY | Understand and illestrate the concept of Exception Han- | L2 and | Understamd,
dling, Garbage collection. L3 Anply

OO | Undersgtand and describe the fundamental of DBMS, NaSql, | L2 Understiang
MongaldHE.




Course Contents

Unit-1 10Hrs

Reasoning : Dats sofficiency, Logical Deduetions, Logical Sequence of Words, Logical Vinn Dia-
grams, Stutement and Arguments, Statement and Assumptions, Statement and Conclugions Syliogism.
English: Reading Comprehension, Para Jumbles, Cloge Test, Tonses, Voice/ Speach, Prepositions,

EVAS Articles, Yocoh NVerbal Analogy, Sentence completion, Sentence Clorrection.

Unit-T1 10Hrs
Modules: Modules lueroduction, lmportanee of Moedularity programming, Import kevword, User de-
fimesd modales creation, Panetinn based peoddulis, Classes based modules, Conpecting modhales, “from’
kevword,

Files Handling: Heading file char by character, Reading file line by line, Modes of Ales, Weiting inte
file, Append data to a file, Reading CSV file, Pickling and Un pickling.

Garbage collection: [ntreduction, Importance of manual GO, Self-referenced objects, 'go’ module,
Collect() method, Threshold function.

Unit-I1T 8Hrs
Collections Framework: Introduction to collection of data types, Importance of Data processing,
D5 algorithins introduction.

List: Create a list, Adding elements, Deleting elements, Pre-defined funetionality af List, Nested List,
lmmutability nnd Mutshility of Listc.

Bet: The lunctiomality of Set ohject, Fropen set, Dictionaries, Create a dictionary, Adding elements,
Dict: Pre-defined functions of Dict class, Programs using Collection types.

Unit-I'V SHrs

Tkinter ~ GUIL: Types of Layouts, Create Labels and Display images, Create Buttons, Cronte
Events, StringWVar elass, Caloulator program wsing GUL

Basic ML Al including Projects: Iterators, Nested functlons, Generstors, Closures, Decorators,
Basie ML anel AL, PIP, Vieuslization ete

Project Dognming Per doimain 1 or 2 project )
1. ML/AI Based Projects
2. Datn Avalysis Dased projects
3. Test, Summarization lased projects 4

A weh serapping and ceowling b
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Unit-V 10Hrs
DBMS Using Python: Introduction to Mysqgl, Mysgl — Python conpectivity, DDL, DRL, DML,
Transaction management examples (rollbsck and commit), GUI ~Datshase connectivity,

MaoSql Using Python: Installation and Configuration, MongoDB Tools, Collection and Docurments,
CRUD and the MongoDR Shell, Introduction to CRUD, Introduction to the MongaDB AP Crenting
o Database, Collection and Documents.

Data Modelling and Schema Design: MongoDB Database References Model Tree Structures,

MongoDB - Aualvsing Queries, Atombe Operations, Miap Redoee, Text Senrch, Reguler Expressicn,
Capped Collections.

Administration: MongoDB Deployment and Cluster setup, MongeDB GridFS, Trident Spout.
Working with Repliea Sets, MongoDE Sharding.

Reference Books:

L, D, RS Agparwal, “Quantitative Aptitude for Competitive Examinations”, 8, Chand Publica-

tiomn.
2. M. G. Venkateshmurthy, “Programming Techniques through O, Pearson Publication,

3, Bebrouwz Forouzan, “A Computer Science Structure Programming Approaches using C, Cen-
gage Learning.

4, YashwantEanetkar, “Let Us C°, BPB Poblication.

Evaluation Scheme:
Teacher Assessment{TA:

Teacher's Assessment (TA) will carry weightage of 50 marks. The components of TA are
1. MOQ) Test based on Aptitude: 20 Marks

2. MCQ Test basedd on Programming skills 30 Marks
3. Total Marks: 50 Marks
Any other component recommended by BOS and approved by Dean Academies,

The final certification and acceptanes of term work will b subiject to satisfactory performance of

labroratory work ared upon Rulfiling minimuen passing eritoris in the tenm work.

all



Semester - VI



Computer Vision (22PCAI6010T)

Teaching Scheme Examination Scheme
Loctures 1 03 Hrs, faeek Term Tesk @ 1) Marks
Credits 3 03 Teacher Assrssment ;25 Morks

Emd Sem Exam : 65 Marks
Total Marks : 100 Marks

Prerequisite: Linear Algebra, Digital Signal Processing, Digital Image Processing

Course Objectives:
1. To develop a comprehensive understanding of computer viston and its resl-world applications.

2 To apply imnge Feature detection and solse reduction methods to mprove boage quality, to
patract [eabdres and perform mocel Gtting methods - to analvee and proces mages.

3. To implement segmentation snd object detection algorithms to dentify and locste objects in
IS,

4. To implement pattern recognition methods to elassify and anslyee data and motion analysis
and setion detection methods to track and mecognize dynamic objects in videos.

O | Course Ouiteomes Blooms| Blooms
Larvel Description
COl Explain the fundamentals of compoter vision, including | L2 Uncderstand

imaging geometry, transformations, spd imege formation,
anid analyze low-level image processing techniques for fea-
tire detection mnd nodse modolling,

02 | Apply advanced featurs extraction techniques such as | L3 Apply
Canny, SIFT, SURF, and HOG, nnd evalunte model fit-
ting methods like RANSAC and Hough Transform for object
recoguition and image analyzis

CO% | Demonstrate ohjoct segmentation and detection using tech- | L3 Apply
nbques succh s reglon growing, graph-cut, and semantic sg-
menbikbon, and develop solutions for clustering sl texiure
analysis n computer vision applications.

OO | Utilize supervised, unsupervised, and deep learning models | L6 Croate
guch as CNNa, RNNg, and YOLO to design and implement
vision-based pattern recognition and transfer learning sys-
banntis,

COE | Analvee 31 deta representation, steren vision, and 3D recon- | 14 Annlyee
strvction wethods, aod mmstreet solutions for ghaps nber-
ener tsing phaotinetrie stevea, optical Qow, and other shape
Frome-X toclmdopues.




Course Contents

Unit-1I (03 Hrs.
Overview of Computer Vision and its Applications:
Ceometries and basie transformation: Imaging goometry, radiemetry, digitization, enmeras and Pro-

jections, rigid and affive transformation. Imege Formation and Representation

Unit-I1 04 Hrs.
Image Features and Nolse: Low level processing: Segmentstion, Points, corners, odges, pyramid,
Scale and orientation

Types of Image Noize, Modeling image noise. Convolution, image smoothing,

Unit-111 08 Hrs.
Feature Extraction and Model Fitting: Edges » Canny, LOG, TG, Lioe defectos [ Hough
Transform), Corners - Harms and Hessian Atfioe, Onemtation Histogram, SIFT, SURF, HOG, GLOH,
Deformation, HRANSAC, Scale-Space Analvsis-lmage Pyramids and Gaossian derivative filters, Gabos
Filters and DOWWT,

Unit-1V 09 Hrs.
Object Segmentation and Detection: Region Growing, Edge Based approsches to segmentation,
Craph-Cut, Moan-Shift, MEFs, Toxture Segmentation, Semantic segmentation, Scene Parting, Clus-
toring method for segmentation, Distance metrics, Linkage.

Unit-V U kra. ="
Pattern Recognition: Use of Supervised, unsupervised and seml supervised learning in Computer
Vision; Deep Lenrning Models for Computer Vision: CNNs, RNNs, B-ONNs: Transfer Learning,
YOLO; Attention Mechansm in Computer Vision:

Unit-VI 08 Hrs.
3D Computer Vision: Sources of 3D Data seta, Slicing, Arbitrary section planes, Colar Jisplay,
Volumetric display, Steven Viewing, Ray tracing, Reflection, Surfaces, Muoltiphs conneetod surfaces,
Image processing and Measurements in 30,

Multiple Image: Stereo, Epipolar Geometry, Stereo Essential and Fundamental Matrices, Multiview
steres, Trinogulation, Comespondence, Rectifcation, 31 Reconstraction

Shape from X Reflectance imap, Shape Irom shading, Photométnc stecen, Shape from optical fow,

Rotating comera, Sillioucttes,

o2



Text Books:

1. Richard Seeliski, “Cofmputer Vision: Algorithms and Applications”, 2™ Edition, Springer-
Verlag London Limited, 3022,

2. Rajesv Ratan, “Hands-On Computer Vision with OpenCV, Keras, and TensorFlow", 1% Edi-
tion, Packt Publisbing, 2021

1. E. B Davies, “Computer Vislon: Principles, Algorithms, Applications, Learning”, 5*" Edition,
Academic Press Publisher, 20015,

Reference Books:

1. Hafia Asul, Vishwesh Shrimali, Nikhil Singh, “The Computer Vision Workshop™, 1*' Edition,
Packt Publishing, 2022

2, Katsoshi Thewchi, "Computer Vision: A Reference Guide”, 2™ Edition, Springer Publishing,
Mzl

3. David Forsyth, Jean Ponce, “Computer Vision: A Moders Apprasch™, 2™ Edition, Peamon
Education, 2015.

4. Seott Krig, “Computer Vision Metrios: Survey, Taxonomy, and Analysis", 1%* Edition, Apress,
Publisher, 2014,

Useful Links:
L. Advances in Computer Vison: 6.5369 Course Materiaks (mit.edu)
2, Machine Vision | Electrical Engineering and Computer Science | MIT OpenCourseWare
4. vieion.stanford.edu
4. Computer Vigion Notes | Faisal Z. Qureshi al Ontirto Tech University) (usit.ca)
&, Deep Leaming for Computor Vision - Course (nptel ac.in)
6. Computer Vison Basies | Coursera

7. Introduction to Computer Vision and Image Processing | Coursera

Evaluation Scheme:
Theory :
Continuous Assessment (A ):

Subject tencher will doclare Teacher Assessent oriteria ob the start of semester,
Continuous Assessment (B

L. Two term testz of 10 marks each will be conducted during the semester,

o



2. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):
L Question paper hased on the entire syllnbus, summing up to 65 marks.

2. Tutal duration allotted for writing the paper is 2 hrs,




Computer Vision Laboratory (22PCAI6010L)

Practical Schems Exnmination Scheme
Proactical = 02 His, /oesk Tepclyer Assesement 25 Morks
Clreslit | End Semn Exam ¢ 25 Marks

Totai : 50 Marks

Course Objectives:
l. To become familinr with image transformetion and mege enhaneement techmigues;
2, To understand and apply image processing fundumentals.
4 To explore festure detection fechnigues,

4, To implement object deteetion and tracking.

C0O | Course Outcomes Hlmu'mi _Fllur.rma__
Lewel | Description
Col ].I:IJ|J|.I.'!'!'I:'L';|:. Image Transformation Techniques. L3 Apply
02 | Demonstraie k"l:'n-uul:: Detection wing OpenV, L-| Analyvze
03 J'I-[}p_t__'pj_lrllh#: Demolsing snd Enhancement Techilgues. L3 A p];?]_‘.-‘
C04 | Design and Implement Objeet Detection Models. L& Create




List of Laboratory Experiments

#

Sugrested Experiments:

1 l|:|:|.||.!.l;|'. AHFEER e with HUIHP}' auiwd f.]lfllll'l-{.!"'-r.

o

. T Teansfermation i OpenCV

& Fenture Detection osing OpenCV- Corner, Edge, Pyramid
4. Image Denoizing and enhaneement technlgues
5. Objeet Detection

fi, Basic Video Procossing in CpeenCV

7. Object Tracking

B Pattern Heooguition

. Face Recognithon

10, Optical Flow computation algorithm

1130 Image Reconstrction

12, Project Based Learning

13. Research Article Review

A mindmmm of 08 experitnents from the above suggested lst or any other experiment based on syllabas
will be imeloded, which would belp the learner to apply the soneept learnt.

Evaluation Scheme:
Laboratory:

Cootinuous Assossment {A);

Lahoratory work will be based on 22ZPCAISOITT with minimum 08 experiments Lo be incorporated

The disgribintion of macks for tera work =shall b as Follows:
1. Porformanee in Experiments: 05 Marks
2. Journal Submission: 05 Marks
3. Viva-voees 05 Marks

4. Subject Specitic Lab Assignment [ Case Studhy: 10 Marks =




The final certifieation - amnd acceptance of term work will be subject to satisfactory performance of
laborstory work and upon fulfilling minimum passing criteria in the term waorke

End Semester Examination (C):

Oral/ Practieal examination will be based on the entine syllabns inchuding, the practicals performed
during laboratory sessions.




Deep Learning (22PCAI6020T)

Teaching Scheme Examination Schami
Lectures - 03 Hrs, fweek Tosmm Test ; 10 Marks
Crodita = 03 Teacher Assessment 1 25 Morks

End Sem Exam ¢ G5 Marks
Tostal Marks - 100 Marks

Frﬂrequisite: Linear Algebra, Calenlus, Probability, Statistics and Machine Lesming Basics.

Course Objectives:

1. To introdduee fondmmental concepts of artificial peural petwork and diffecent, beorming algorithums:
rapervised and unsapervized neural networks

2 Develop in-depth understanding of the kev technicues in designing Deep Network and GAN.
3. To expose Deep Network based methods boosobee mead workd comiples peobbems.

4, To explore applications. and challénges in deep eaming.

Course Outcomes:

CO | Course Outcomes ]Ii:::rm E::::::thn
ool EES:T;M the .t'mn:FammﬂalH of deep poural networks and their L2 Uidarstand
a0 1,::;;1:13 ILT_E:_:.:T:::‘ nnd regularieation techinigues to impooye L Apply

003 | Design and implemmt ONN models for Hum;iﬂm'] learning tasks. | L3 Apply

S i::tm ﬁ::::;m for sequenice learning applications wsing recur- L3 Apply

- :::::,;il:r&f::gﬁ;ﬁﬁ;iﬁjnﬁuﬂmw"ﬂ for dimensonality e L4 L..'Ln.u.l_'m::
CUB ii;ﬂ:j;h recent trepds in pdversacial opetworkds and  generstibve L5 o MG




Course Contents

Unit-1 07 Hrs.
Supervised Learning Networks Feedforward DNN:

Pevceptron: Representational power of Perceptron, The Perceptron Training Rule, Multilayer pereep-
tron: Dedta training mle; Multitaver Networks: A differentiable Threshold Unit {Sigmoid Nearons),
Bepresentational Power of Festdforward MNetworks; Activation functions: Tanh, Logistie, Linear, Sofi-
miay, Relll, Leaky RelU, Loss funetions: Squared Error bess, Cross Entropy, Choosing cutpat fune-

Lo mnd loss fomet ion

Unit-11 07 Hrs.
Optimlzation: Lesrnlng with backpropagation: EBPTA, Leaming Parametens: Gradiont Descent
(G, Stochastic and Mini Batch GD, Momentum Dased GDY, Nesterov Accelerated GI, AdaGrad,
Adum, BMEProp, Convergenee and local minimes, stopping eriterke

Regularization: Regularkeation for Deep Learning: Parameter Norm Penalties, Dataset Augmenta-
tion, Modse Robustness, Early Stooping, Sparse Representation, Dropout.

Unit-I111 06 Hrs.
Convalutional Nearal Networks: Convolution operstion, Padding, Stride, Relation between -
put, output and filter size, CNN architecture: Convelution layer, Pocling Layer, Weight Sharing in
CNN, Fully Connected NN v CNN, Variants of basic Comvolotion function, 2D Convolution.
ConvNet Architectures: LeNet: Architecture, AlexNET: Architecture, ResNei @ Architectire,
ConvNeXt, EficientNET,

Applications: object detection and recognition tasks, medical image analysis, image classification

Unit-TV 06 Hrs.
Sequence Modelling: Sequence Learning Problem, Unfolding Computational graphs, Recurrent
Neural Network, Bidirectional RNN, Backpropagation Through Time (BTT), Limitation of “vanilla

RNNT, Vanishing and Exploding Gradients, The Long Short-Term Memory, GRU, Deep recarrent
Metwinrks,

Applications: Seutiment analysis, stock prices or market trends

Unit-V 07 Hrs.
Unsupervised Learning Networks: Kohonen Self-Onganizing Featwre Maps - architectare, trgine of
brigg, algorithim 2o
Autoencoders: Introduction, comparison with PCA, Linesr Autoencoder, Undercomplete Autoen- ,!

voder, Usvercomplete Antoencuders, Hegularization in Awtoencoders, Denoising Aotoenooders, Sparse =1_

.l,.l'
]
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Autoencoders, Contractive Autoencoders, Variational Autoencoders [VAEs)
Applications: image compression, feature extraction, risk assessment and frand detection

Unit-V1 06 Hrs.
Adversarial Metworks: Geperative Ve Diseriminative Modeling, Generatbve Adversanal Networks
(GAN) Architecture, GAN challenges: O=ciflation Loss, Mode Collapse, Uninformative Loss, Hyper-
pararnobers, Tackling GAN chinllopges, Wasserstein GAN, Cycle GAN, Neural Stvle Troosfor, Diffusion
Mesdels: Introduction. Compazison with GANs. Applications Tmage syothesis or stvle transfer, Dats
Avgmenbathon,

Text Books:

1. Asaton £hang, Zhacary Lipton, Mu Li and Alex Smola, “Dive into Deep Learning”, December
2023,

2. Simon Prince, “Underatanding Deep Learning”, MIT Press, December 2023

4. Simon Haykin, “Neural Networks and Learning Machines™, Posrson Prentice Hall, 37 Edition,
2010.

4. 8. N. Sivanandam and 5. N. Deéepa, “Introduction to Soft Computing”, Wiley India Pullications,
3" Edition, 2018,

5. M. I Kochenderfer, Tim A. Wheeler, “Algorithms for Optimization”, I'T Press.
fi. David Foster, “Generative Deop Lonrning”, O'Reilly Media, 2019,
T. Denis Hothman, “Hands-On Explainable AT (XAT) with python®, Packt, 2020,
Reference Books:
1. Inn Goodfellow and Yeshua Bengio and Aaron Courville, “Deep Leaming”, An MIUT Press, 9016,
2. Frangois Chollet, “Deep Learniog with Python", Manning Poblication, 2017

3. Josh Patterson, Adem Gibson, “Deep Learning: A Practitioner’s Approach”, (O"Redlly Publica-
ko, 2017.

4. Andrew W. Trask, Grokking, *Deep Learsing” . Minning Publication. 2019,
5. John D, Kelleher, “Deep Learning” , MIT Press Essential Xnowledge series, 2019,

ih. Dowwe Oginga, “Deep Learning Cookbook”, O'REILLY ., SPD Publishers, Delhi

Web Resources:

fill



1. Deep Learning: hetps:/ viah. apit.ac.in/ai/# fecperiments

2. Deep leaming book: hitps: )/ (www deeplearningbook.org/

3. Deep learning all videos: https:/ /www csefitm.ac.in/ miteshk/C56910.htm]

4. Dvep Lenming Specinlization: hiips:) /www conrsera org/specialisat ions |/ desp-lesrning
Online Hesources:

1. Deep Learning, [T Ropar NPTEL course by Prof, Sudarshan Iyvengar, Dr. Padmaomii
httpas) fuptelac in/eonrses /106106184

Evaluation Scheme:

Theory:

Continuous Assessment (A):

Subject teachey will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (Bt

L. Two term tests of [ marks each will be conducted during the semester.

¥ Avernge of the miarks soored in both the tests will be considerad for final cending.
End Semester Examination (C):

1. Question paper based oo the entive syllabus, summing up to 65 marks.

2. Total durstion allotted for writing the paper s 2 hrs,

i




Deep Learning Laboratory (22PCAI6020L)

e e ——————

Practical Schems Examination Scheme
Practicnl : 02 Hrs. fwock Tencher Assessmment 1 25 Marks
Credit 2 0] End Sem Exnm ; 25 Marks

Total : 60 Marks

Course Objectives:

L Monitor and evaluste the deep leaming models sing different teclmdgues

2. Building CNN, RNN and 1'.'-I.p-'|:'|.i:||r|.l!||:-|- Al with real worled data.

CO | Course Qutcomes Blooms| Blooms
Level Description
o Mnstrate performance of deep learning models wsing differ- | L3 Apply
enl bechnigues,
02 | Anadyze and evaluate deep network-based methods to design | L4 Analyze
innovntive salutions for real-vwald 1'|.a-|1:||:||.1~'.-: '|_rr|:||::-|r||:r;:.
C03 | Build solution using appropriate neural network models. Lf I reate




List of Laboratory Experiments

#

Suggested Experiments:

1. Implement Boolean gates using percepbron.

L]

Implement representation pawer of peroeptoon
3 Implement backpropagation algorithm from scratch,
4. Train ONN Models for Image Classificiion Traks.

Evaluate the Effect of Optmuizers (SGI, Adam) on Model Performance

[+ ]

§, Compure the Performanes of PCA and Astoencoders on Dimenstonality Reduction Tasks,
7. Sequence Classification Using BRNN or GRU (eg., Sentiment Analysis or Activity Recognition).
R Anomaly detection using Self-Organizing Metwork,
0, Compare the performance of PCA and Aotocncoders on a given dataset
10. Train Variational Avtoencoders (VAEs) for Image Reconstroetion.
11. Build Generative adversarial model for fake (news/image/audio/video) prediction.
12, Generate Synthetic Date Using Diflusion Models and Evaluate Results,
13, Mini Project
A minimnm of 08 experiments and mini project from the above suggested list or any other experiment

based on syllabus will be incloded, which would help the laarner to apply the concept bearnt.

Evaluation Scheme:

Laboratory:

Contlmuious Assessment (A}

Lahoratory work will be based on ZZPCATGIMT with minimum 08 experiments to b incorporated.
The-ciisteibuition of marks for term work shall be ss follows:

1. Performance in Experiments: (5 Marks
2, Jowrnal Sobmbssion: 06 Marks

€ Viwmevoroe 05 Marks

4. Snibjeet Spewcifie Lab Assimmment /Case Stacke: 10 Marks



The Anal certification and acceptance of term work will be subject to satisfactory performance of
laboratory work and upon flfilling minimum passing criteria in the term work.

End Semester Examination (C):

Orad) Practical exsuninntion will be based on the entiro syllabus mcloding, the practicals performed

during Inboratory sessions.




Dev Ops and ML Ops (22PCAI6030T)

Teaching Scheme Examination Scheme
Lectures 1 03 Hl.':i.,n"'ﬂ.'l.‘d Term Teat @ 10 Marks
Credits 1 03 Teacher Assessimont ;25 Marks

End Som Exnm ¢ 65 Murks
Tostail Madke : 1080 Slurks

Prerequisite: Machine Learning.

Course Objectives:

. To understand the need for DevOps as o softwire engineering practice,

2. To know and understand the concept of Continuous Integration Contimaous Delivery (CTCTY),
3 To learn the concept of contlnuons deployment and mooitoring steateges

4. To loarn varions tools userd in DevOips,

5. To comprehend the coneepta: in WML Ok,

& To learn deployment strategies in MLOps,

CO | Course Outcomes - Blooms| Blooms
Level | Description
01 | Understand the fundamental concepts of DevOps. L2 Understand |
€02 | Comprebend the concept of continuous Integratton and con- | L2 Understand

tinnous delivery.

20 | Compare varfous stages of continuoes deployment and mon- | T4 Analyze
Horing strategies.

DO | Explore various tools B0 implement concepis in Devips,

L4 Analyze
CO5§ | Describe the concepta wsed in the automation of Machine | L2 Urmilerstaund
Learning life cycle pliases,
OO | Elaborate deployment strategies in MLOps. L4 | Analyze




Course Contents

ﬂ

Unit-1 06 Hrs.
Introduction to DevOps and the Culture: Definition, History of Devops, Ohjectives, Hole of
Dev(ips Engincer, Developer responsibility, Continuous Integration & Deployment, Containers and
Virtual Development, Configuration Menagement Tools, loiroduction to DevOpes pipeline plinses,
Defining the Development Pipeline, Centralizing the Building Server, Monitoring Best Practices and

Best Practices for Opersthon:

Unit-11 06 Hrs.
Bource Code Management: Version Comirol: GIT Features, 3Tree Architecturn, GIT — Clone
/Commit / Push, GIT Hub Projects, GIT Hub Management, GIT Rebase & Merge, GIT Stagh, Re-
set, Checkout, GIT Clone, Fetch, Pull, Membership GITHUD.

Continuous Integration and Continuous Delivery: Tmplementing Continnous Integration-Version
control, automated build, Cootinooas Integration Practices nsng Continooos Integration Softeeare
{ Jenking &= an example tool), Jenkine Architecture, lntegrsting Source code munagement, Contino-

ous delivery to oo staging environment or the pre-prodection, environment, Sell-healing systems.

Unit-111 06 Hrs.
Continuous Deployment and Continuous Monitoring: Implementing a testing Strategy:
Types of Tests, Integration testing, managing defect backlogs,

Continnous Deployment: Tradeoffs in the deployment pipeline, Base Deployment pipeling, The-
ployment pipeline practices & Commit stage, Aulomabesd Aceeptance Test Gate,

Factors ipvalved in monitoring systems: white-box and black-box monitoring, building a moni-
toring syvstem, monitoring infrastroctore and applications, collecting data, logging, creating the dash-
board, behaviour-doiven monitoring, Site relinbality engineering, SRE and DevOps, moles, and mespaor-
sibilities of SRE, common tools wmed by SRE=.

Unit-TV 07 Hrs.
Configuration Management: The Process of Configuration in Devops.

Configuration Management Tools Containerization: Docker introduction, Tocker Tioage, work-
i with Docker Containers, Docker Engine, Creating Containers with so Image, working with Tniages,
Docker Huby, Docker Trusted Registey, Docker File & Commandzs, Devops Monitoriog Tool: Totro-

duetion to Magios, Amhitecture

\‘l"um-...-:,qll"lll.': "

6



Unit-V 07 Hrs.
Introduction to MLOps: MLOps Motivation, Solutions and Future Trends, MLOpe Components,
Different Holes involved in MLOps (ML Engineering + Operations}, Machine Leamning Life Cycle,
MLOps Vs DevOpa. Tools to create ML pipelines.

Unit-V1 07 Hrs.
ML Model Deployment: MLOps Maturty Model Levels, MLOps - Stages OF C1 / €D, Creating
and deploying ML/A] models, ML Pipelines, auntomation of ML through Pipelines, Tools to create
AL pipelives, Monitoring and Logging, Datn Quality and Integrity. Model Retraining and Model re-
placement, Mode] Versioning, MLOps: Infrastrocture, MLOps: Testing, Monitoring and Maintenanes,

Text Books:

1. Karl Matthias & Sean P. Kane, “Docker: Up and Running”, O Reilly Publication, 2™ Edition,
2018

2, PlerlulgiRitl, “Pro DevOpe with Google Cloud Platform™, Apress, ISBN: 978-1-4842-3800-7.

3. Gene Kim, Kevin Behr, George Spafford, “The Phoenix Project: A Novel About IT, DevOps,
and Helping Your Business”, It Revolution Press publication, 2018,

4. Gene Kim, Patrick Debols, John Willis, Jex Humble, “The DevOps Handbook: How to Cre-
ate World-Class Agility, Relinhility, and Security in Technolopy Organizations™, I'T Hevalution
Preas_ Hi21.

. Nonh Gift, “Practical MLOps: A Guide to Building Real-World Machine Leamning Systems™,
O'Reilly, 1** Edition, September 2021,

Reference Books:

1. Viktor Farcic, “The DevOps 2.0 Toolkit: Automating the Continuous Deployvment Pipeline with

Containerized Microsorvices™,

2. denmifer Davis and Kethenine Daniels, “Effective DevOps: Building & Culture of Collaborntion,
Aunity, and Tooling st Scale™, O'Hoilly Media, Ine,, ISBN: 878-1-101-42530-7.

1. Sanjeev Sharma and Bernie Coyne, “DevOps for Dummies”, John Wiley & Sons, [ne., 279 [\
Lumited Edition, [SBN: 978-1-119-04705-6,

4, Sridhar Alle, Suman Kalvan Adari, “Beginning MLOps with MLFlow: Deplovy Models in AWS
Supobaler, Googhe Cloud, and Mierosoft Asure”, !

6. Muark Treveil. Nicolas Omont, “Totreducing MLOps: How to Scale Machine Learning -in: the
Enterprise”, (O Reilly Media, 1¥ Bdition, Jatmaney 5, 2021,
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6. Chris Fregly, Aotje Barth, *“Data Science on AWS: Implementing End-to-End Continuous Ma-
chine Learning Pipelines”, (FRedlly, 1** Edition, % May 2021,

Web Links:
1. httpee/ Swww redhat comfen / resowroes feloud-native-container-design-whitepaper
2, https:) Seeww vedbat. com fen S topics/eloud-native-apps fohat--serveriess
B bttps ) Swww redhat.com /en topics/automation f what-is-orchestration
L httpa/ feww.stiassian, comfeontinuons-dolivery foontinuous- imtegration

8. higps: [ Swwew lagshipeio/glossary site-seliability-enginesr

b, https/ /docs microsofl, com fen-os Jearn fpaths ntro-to-ve-git

T, https:/ foewew fatpoint.com Skubernetes

B bttps f fwewew favatpointcom Sdecker-tutorial

0, Wttps/ fwww javat point.com jenkins

10, 1https:/ fwww jevatpoint. com jenkings

11. https://www javatpoint.com//nnsible

12, bttps)/www javatpoint.com /selenium-tutorial

13, https//promethens. io/docs fintroduction /overview /

14, httpe:! fwww, favat point.com/ jire-tutorial

15, htipe |/ www. geekslorgeeksorg / what-isvlastic-siack-and-elasticsenrch /

16. Coursera: Machine Learning Engineering for Production {MLOps) Specialization by Andrew
Ng

17, Coursern: "Machine Learning Engineering for Production (MLOps)" by deeploarningai.

18, Tldaciiy: "Machine Learning Deployment™ by Google Clond

Evaluation Scheme:

Theory :

Continuons Assessmont (A ):

Subjeet teacker will dhetlane Teacher Assessment oriterin at the start of st

Continuous Assessment (B):

L. Two e testa of 10 miarks each wAdll be condiicted durlog e semester,

fid



2. Average of the mirks scored in both the tests will be considered for final grading
End Semester Examination (C):
1. Cestion paper based on the entive syllabos, summing up to 65 marks.

9, Total durstion altlobied for writing the paper is 2 s




Dev Ops and ML Ops Laboratory
(22PCAI6030L)

Practical Schems Examination Scheme
Practical | 02 Hr fweek Teacher Assessment @ 25 Marks
e il =11 Ead Semn Exam @ 25 Marks

Total | 50 Marks

Co

1

2

oo

urse Objectives:

. Undderstand DevOips Principles, and Practices.

Perform various GIT operatiorss an loeed and remote pepaositories asing GIT,
Setup and Bun Selenium Tests in Jenkins Using Maver.

In=tall Al f'nl:lﬁp;lll.‘l-. Puill based Software f.'nl:lﬁ;.l;llnl.r.lllll. -.'|.||I|uia|g_1||'r|m||‘ v m'qmp:m]ling_ toesls

Using Puppet,

20 | Course Dotcomes Blowms| Blooms
Level | Description

I| CO1 | Creste program using DevOp's Practices and Priciples, La Create

CO2 | Apply various GIT operations. L3 Apply

C03 | Upderstand Dwocker Architecture and Contndner Life Cycle. | L2 Understand

Ciod Learn Software Configuration Management and provisioning | L2 Understand

using Puppet Blocks.
G



List of Laboratory Experiments

#

Suggested Experiments:

1k

12,

. Wiite code for o simple oser registration form for an event,  To Study DevOps:: Principles,

Practices, and DevOps Engineer Role and Hesponeibilities

To carvy out Version Control System / Source Code Management, install git and create a GitHub

ek,

. To Perform various GIT operstions an bocal and Remote repositories using GITT Cheat-Shest.

. Comtimpens. Integration, install and configure Jenking with Maven fAn  Gradle 1o setap s bufld

Jok,

Tix Bulle] the pipeline of jobs using Maven [ Gradle / Ant in Jenkios crepte a pipeline seript to

Test and deplov an application over the tomeal server,

- T Setup and Run Selenium Tests in Jenking Tlabng Maswn,

. To study Docker Architecture and Container Life Oyels, install Docker and ececute docker

commands to manage images and interact with containers.

. To study Dockerfile instructions, build an image Jor a sample web applieation using Dockerfile.

. To install snd Coofigure Pull based Software Coofiguration Management and provisioning tools

ik Prappit,

To perform Softemre Configuration Management and provisioning using Puppet Blodks (Mani-
fest, Modubes, Closses, Punction).

o Betting up s Version Conkrol Systom (VOS] for ML Projects:

o Experiment with popular VOS5 tools like Git and create o vepository for ML projects.

#* Loamn bo track code changes, sollaborate with team mmmbers, and munege different Leanehe,
Creabing o Continusus Integration (C) Pipeline:

o Ihuikl & CI pipeling using tools like Jenkins, Travia €1, or GitLab C1

Comtainerization with Docker:

o Coptadnerkee ML modeks anad thedr dependencies wing Docker,

e Experiment with Docker images, containers, and Dockerfile configurntions.

Tl



14, Orchestrating ML Workflows with Kubernetes:

o Deploy ML models s scalable and resiliont services using Knbornetes.
o Exporiment with deploving, managing, and scaling ML worklosds in Kabernetes chusters.
15, Experiment Tracking and Managemoent:
® Use tools like MLAow o Neptune s to tack experiments, log metries, and wanage model
versins,

» Explore features [Tke hyperparameter tuning, model reglstry, and experiment reproducibil-

14

A i of T8 experiments rom the above saggested lst or any other experiment based on syllabus oo
will b included, which would belp the loarner to apply the concept learnt.

Evaluation Scheme:
Laboratory:
Continuous Assessment [A:

Laboratory work will be based on 22PCAIGO30T with minimum 08 experiments (o be incorporntoed.
The distribution of murks for term work shall be as follows:

1. Performance in Experiments: 05 Marks

2, Journal Submission: 06 Marks

3. Viva-voce: 05 Marks

4. Subject Spixific Lab Assignment/Case Study: 10 Marks

The final certification and acceptance of term work will be suliject Lo satisfctory performance of
laboratory work and vpon hulfilling minimum passing criteria (n the term work.

End Semester Examination (C):

Oralf Practical examination will be basod on the entire syllabus including, the practicals performed
during labotstory sesions.
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Cloud Computing Laboratory (22PCAI16040L)

I = e,

Practical Schome Examination Scheme
Practical : 02 His, /wesk Teacher Assesmment ¢ 25 Morks
Oredit 0 01 End Sem Exam © 25 Marks

Total = 5 Mprks

Course Objectives:

L. To famibarize with cloond computing torminologies and industry standards,
T Th Eain Hiamels-an R U e ] ki '|.'i:|'11:|:’|'|i:.".|||:|]I rescrirees i a cloud envivonment.
3. To introduce the best practices for securing cloud sérvices and managing user acosss,

4. To Introdues distributed datnbase design principles and technigues,

- —— ag——

CO | Course Outcomes | Blooms| Blooms
Level Description
COl | Understand the fndamental concepts and principles of L2 Uniderstand
eloud computing,
CO2 | Use virtualization technologies and tools. L2 Understan:]
O3 Understand the concept of identity and sccess management | L3 Apply

in clowd computing.

CO4 | Utilize big data processing frameworks such as Hadoop, | L3 Apply
Spark, and Flink to process and analyze large datasets,




Course Contents

Unit-I (4 Hrs.
Introduction to Cloud Computing: Overview of cloud computing, Pandamentals of cload com-
puting ecosystem, cloud computing charscteristics, Components of cloud computing, peer-to-peer,
cliant-server, prid computing. Cloud Architecture, Introduction o distributed computing, need of

distributed computing, Introdoetion e Paradb] compoting, Paralle]l computing platforms,

Unit-11 08 Hrs.
Cloud Services and Deployment Models: Infrastrocture ag o service (TaaS), Platform as o sey-
vice [PanS), Software as a service (SaaS), NIST Model for cloud, Public clond, Private cloud, Hybeid
eloud, Community elond, Computing services. Storage services, Networking services, Database ser-
AT

Virtuslization: Full Virtnalization, Pari-Vietualization, Hardware! Memory Virtoalization, KvM
architecture,

Cloud Infrastructure mechanism: Logical network perimeter, virtual server, cloud storage de-

vices, cloud usage monitor, resouros replication, readymade environment,

Unit-111 07 Hrs.
Cloud Programming: Programming Support for Amazon EC2: Amazon 53, EBS and Simple DO
Programming Support for Google Apps engine: GFS, Big 4 Tables, Googles N0 SQL System, Chuabby,
Google Distributed Lock Service

Unit-I'V 08 Hrs.

Cloud Security: Securing the Clowd, The security boundary, Security service boundary, Security
AP,

Host security for SanS, 4 PeaS and laaS,

Data Security: Data Security Concerns, Data Confidentiality and Encryption, Data Availability,
Bata Integrity, Cloud Storage Gatewnyes, Cloud Firewsl!

Establishing Identity and Presence: Tientity and Access Management (TAM)

Unit-V 06 Hrs,

Serverless Computing: overview of serverless computing, serverless architecture and design pat-

terns, Microserviess and event-driven architectures, Fanetions aond trigsers,

Berverless Platforms and Providees: Ohverview of serverless platforms sod providess { AWS Lanbda, §

Choervhiow oF sirverbess security and govermancoe

T



Unit-VI 06 Hrs.
Cloud Applications: MapReduce: Paradigm, Programming Medel, Applications, Scheduling, Fanlt-
Tulerance, Implementation Overview, Examples Introduction to Spark: Resilient Distribubed Datasets
(RDDs), RDD Cperations, Spark applications: Page Rank Algorithm, GraphX, GraphX APL GraphX
working.

Introduction to Kafka; Kefkn, Use cases fpr Kofls, Date model, Architeciure, Types of misssaging
syetems, Tmportance of brokers, Kafls Stream processing,

Suggested List of Experiments:

1. Virtuakization: Hosted Vietualization and Bare Metal Virtualization.

2 {;'!nmt.tng a virtual machine on & public cloud platform: how fo create a virtusl mechine on o
public cloud platform like Amazon Web Services (AWS) or Microseft Avure aned configurs it to
run & basic appiication.

3. Host a Static Website an cleud.
4. Configure Identity and Access Management [TAM ) for seeure aceess
5. Create and migrate relational database on cloud,

. Study different Infrastructure as a service (TaaS), Platform as o service (PanS), Software as a
survice (3aal) application.

7. Install Google App Engine. Create simple web applications using python /java

d. Building a simple web application on the cloud: bow to build a simple web page vsing the clond
infrastructure mochanizm, incloding & virtual server, eloud storage, and networlking services.

&, Automnte Infrastructuce Development asing [eas.
1. Daplernent. aerverless architocture mwl configure notification services.

11, Clowd ease studies and futore trends.
Case studies of successful clond deployments in AT/ML.
Emerging cloud tschnoboghes and trends.
Ethical aml legal considerations in clowd computing

el
A minimuwm of 0B experiments frotm the above suggested list or aoy other experiment based on E_'.ru.ﬁh = 5
will be hawclinded, which waould help the learner o apply the conceph barmnt. , Iil . ,,_,* ¥
ey
- ,.'. =
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Text Books:

|. Barrie Sosinsky, “Cloud Computing Bible®, 2018,

il

. Mehul Mahrishi Kamal Kant Hivan, Ruchi Deshi, Dr. Faghola Temitayo, “Clond Computing”,
20149,

3. Lizhe Wang, Rajiv Ranjan, Jinjun Chen, and Boualem Benatallab, “Clood Compiiting: Method-
ology, Systome, and Applications”, refeased by CRC Press, 2007,

& Arshdeep Bahgn and Vijay Madisetti, “Closd Computing: A Hands-On Approsch™, 2004,
Reference Books:
1, Judith Horwitz ,“Cloud Computing for Dommies” | Wiley Publication, 2020,

2. Tim Mather, Subra Kumaraswamy, Shahed Latif. "Clond Security and Privacy: An Enterprise
Perspective o Risk and Complianee”, 20140,

3 Thomas Erl Ricarde Putting, Zaigham Malunoosd, SClouwd Compiting Concepts, Technology: &
Architecture", 2003,

4, Joo Weinman, *Cloudonomies; The Businesss Value of Clowd Computing”, 2002

Useful Links:
L httpa:/ S www.ooursera.orglearn Sintroduction-to-cload

2. https:) S www.coursera.org/ projects googheloud-introduction-to-cloud-dataproe- hadoop-and-spark-
oni=godgle-clog-jdj

3. bttps:/ /www.coursern.ong/learn / ibm-cloud-essentials

4 https:/ fwww.coursera orglearn /microsofi-azure-clond-services

Evaluation Scheme:

Laboratory:

Continuous Assossmoent [A):

Laboratory work will be based on 22PCATGMOL with minimum 08 experiments to be incorporated,

Thie distribatbon of miacks fsr term work shall be s Tollows
ok OF

L. Performance in Experiments: (05 Marks

_*«q&

2. Journal Submission: 05 Marks

3 Vienvooe: 056 Marks

4. Subject Specific Laly Assignment /Caze Stady: 10 Marks
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The final vertification and acceptance of term work will be sabject to satisfactory performance of
laboreiory work and upon fulfilling minimomn passing criteria in the term work,

End Semester Examination (C):

Crral/ Practical examination will be based on the entire svllabus including, the practicals performed
during Inboratory sessions.

T



IoT Foundations (22PEAI6051T)

e ——— e ———————————————————

Teaching Scheme Examination Scheme
Lectures @ 03 Hrs jwoek Term Test @ 10 Marks
Credits  : 3 Teacher Assesmment @ 25 Marks

End Sem Exam - 65 Marks
Total Macks ¢ 100 Marks

Course Objectives:
|. T |.|:|‘|1'|::||1.|_|-e'r.' lm.sh' mrehibesiite r'”]l.l AP nE Rl Ml of Pracessar aiied 1'|:.l||l:|'ra-||i-'|.‘
2. To mtrodoce optimizing techoigues for machine learming,
3. To imtroduce different. architectures used for connected smart devices.

4, To study integration of Al with [oT and various protoools uwsed in the [07T environment.,

C0 | Course Dutcomes Blooms| Blooms
Lovel | Description

Col Undérstand the basic architecture and organization of pro- | L2 Undenstand
cesaar and controller,

C02 | Discover embedded systems design principles and concepta. | L2 Uniderstand

CO% | Appraise the role of Lo T protocols for eflcient netwark com- | LS Evilante
mvimbcation.

Cld | Mustrate different sensor technologies for sensing real world | L3 Apply

entitiea and idestify the spplications of IoT in Industry,




Course Contents

Unit-I 08 Hrs.
Introduction to Microprocessor and Microcontroller: Architecture of Microprocessor BOSE-
Intornal registers, CPU, ALU, Types of Systeni Bus, Bus Structure- address snd data buy, Instruction
Register, Timing and Cantrol, Interrupte and Serial 170

Microrontroller: CPU architectune, memory organization, and 170 porta, Embedded peripherals

{ timsers, counters, ADC, DAC), Interrupt handling and real-time progrmmiog,

Unit-11 04 Hrs.
Embedded systems design principles and concepta:  Design Principles for Embedded Systems,
Techniques for optimizing ML algodthms for lew-power devices, Cuantizption, pruniog, and model

compressian, hModel selection and trade-offs in resoiree-constrained eovironments:

Unit-111 08 Hrs.
Introduction to IoT: Definition, Characteristics, Phivsical and 8 Logical Designs, IoT Protocols, ToT
Communications Models and APL IoT Enabling Techucloghes, ToT Levels and Deploymment Templates,
IoT Examples, M23M, Industrial IoT (IIoT) and architecture. RFID Technolory - Working of RFID,
Components of an RFID system, RFID Transponder (tag) classes, Systein architectane, Localization
and Handover Management, Technology considerations, Performance Evaluation, Applications.

Unit-IV 06 Hrs.
IoT Data Collection and Preprocessing : Bensor networks and data scquisition techniques -
Drata Preprocessing for Al and machine learning, Erlrge Computing for Machine Learning - Deploying
machine learming modals on edge devics - Edge analvtic and decision-making alporithms.

Unit-V 08 Hrs.
IoT and AT Integration: AT -Graphie Processing Unit, Tensor Processing Unit, FPGA-based pe-
celeration for machine learning, case study on Coogle’s TPU and the Edge TPU, TensorFlow Lite,
OMMNE Runtime, and Edge TP for deployment of AL miodels.

Unit-V1 05 Hrs.
10T applications: 10T for Entertainment and wearables, ToT for Manufactaring, ToT for Employes
salety, IoT for healiheare, 10T for Logestoes & Supply chain, Retail Supply chain control, NEFC Pay.
iment, Intelligent shopping application, Smwart peroduct managemont. Cose stadies on Smot citben,

Smart Home, Smart Evvirowment, Smort Agricoltbure
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Text Books:

|, Design Principles for Embedded Systems, KCS Murti, Springer Singapore [SBN-9T8-08]-16-
3295-2, 22 September 2022,

2, Peter Waher, “Muastering Interoet of Things: Design and ereste your own IoT applications using
Raspberry PP 37, 1% Edition, Packt Publishing, 2018.

4. Brnivess K G, “loternet of Things”, CENGAGE Leaning India, 2007,

4, Hakima Chaonchi, “Internet of Things: Connecting Objects to the Web™, 1*' Edition, Wiley,
2013,

Reference Books:

L. Intelligent Conpectivity: Al ToT, and 5G (IEEE Press), Abdulrahman Yasall Wiley-1EEE Press,
2021,

2. Jopothon W. Valvano, *Embedded Microcomputer Systems-Renl Time Interfecing”, Publisher
Cengage Learning, 3™ Edition, 2012

4. Vijay Madisetti, Arehdeep Bahgn. “Internet of Things (A Hands-on-Approsch ™, 2015.
Web Links:

1. NPTEL ;: Computer Science and Engineering - Microprocessors and Microcontrollers

2. Embedded Systems Academy- hitpe) /'www.embedded-sys.com/plus/

4. Embedded Svetems Basics by Tutorials point-
bkt ge: / fwewrw, tutorinlspoint. com fembedded _systoms findes. htm

Evaluation Scheme:

Theory :

Continuous Assessment (A ):

Subject téncher will declnre Teacher Assossment criteria at the start of semester,
Continuous Assessment (B):

L. Two torm testa of 10 marks sach will be conducted during the semestar.

2. Avernge of the marks scored in hoth the tests will be considered for final grading.
End Semester Examination (C):

L. Question paper based ou the entive svllabus, summing up to 65 nucks,

2, Total duration allobted for weiting the paper s 2 hra.

&l



IoT Foundations Laboratory (22PEAIG6051L)

Practical Scheime Examination Scheme
Practical & 02 Hrs. /week Teacher Assesament : 25 Mearks
Crodit ] End Sém Exam : 35 Marks

Total : 50 Muarks

Course Objectives:
1. Define the basics of processor and controffer,
4. Understand the key concept of MOTT protocol.
4. To interface 0T sonsors and actustors for data collection and control operations

4. Understand the Client Server Confignration.

OO0 | Course Outcomes Blooms| Blooms
Level Descriptlon

i Apply 10T concepts uging Arduino, sengors, actuators, and | L3 Apply
tlis ?‘.IQTT F:-l'ulm'tl::-l.

e

CO2 | Asalyme MQTT communication with NodeMCU and display | L4 Analyze
messages on an 120 LOD.

i

CO3 | Design IoT systems for dats collection, processing, and se- | L6 Creata
Luabor fontrol.

CO4 | Develop interactive applications like 3D Pong nnd simualate | LG Create
cliont-server setups,




List of Laboratory Experiments

B e s =SS e ———————

Buggested Experiments:

1. Setting Up and Programmme the Arduino
2, Implement basie operations for the MOQTT protoeol: publish and subscribe,

3. Use the NodeMOCU 1o subseribe to messages that published by MOTT client, then display, these

pessares on g 1002 120 LOD disploy.

4. Tostudy and implement mterdacing of different [oT sensors with Raspherry Pi pieo/ Arduing/ Mode MO

(]

. To study and tmphament interfocing of sctuntors based on the data collected using 10T sansors,
(like el switeh ﬂﬂfﬂFF, stepper mofor)

B To study and implement loT Data processiog sing Pandas.

=

40 Pong Game With Avduloo and Python,

8. Understunding and Creating & Simple Client Server Configuration.

Evaluation Scheme:
Laboratory:

Continuous Assessment (A):

Laboratory work will be based on 22PEATIGIGLT. The distribution of marks for term work ahall bee as
Folloms:

1. Performance in Experiments: 05 Morks

2. Journal Submbsston: 05 Marks

3. Yiva-voce: 05 Marks

4. Subject Spocific Lab Assignment /Case Study: 10 Marks

The fnal certification and aceeptance of torm work will be subject to satisficiary performanee of
laboratory work and upon hlfilling minimum passing eritera in the term work

End Semester Examination (C):

vt lnlsoratory sessioms

B2



Time Series Analysis (22PEAI6052T)

Teaching Scheme Examination Schems
Lectures 5 03 Him. fweek Term Test ;10 Marks
Credits it Teackr Assessment @ 25 Marks

End Sern Exan @ 66 Marks
Total Marks - 100 Marks

Course Objectives:
I. Learn basic¢ analysis of time series dota,
2. Anto regressive and mode] averaging maodels.
i Lemrn basbe concepts of forecasting

4. To understand the detection of putlers in time sories data;

CO | Course Outcomes Blooms| Blooms
Level Description
o1 To understand the basics of Time series Analysis. e [Tl erstand
| CO2 | To apply statistical smmoothening methods for the time serss | L3 Apply

data,

Ci¥ | To forecast the thine series diota asing traditional methods. | Ld Analyvze

CO4 | To analyze and explore the deep learning techniques for fore- | L4 Anodyze
casting the time series data,




Course Contents

-—

Unit-1I 05 Hrs.
Introduction to Time series: Taxonomy of time sevies forecasting methods, Time series Discom-
position. Real-life examples of time servies, types of variation in time series, Weste of randomness, tests

foor L, seasonabicy.

Umnit-11 8 Hrs.
Exploratory Data Analysis & Visualizations for Time Series Analysis: Handling time senes
data: working with Date and Time, Handling Missing values: Undorstanding missing data, perfonmning
data quality checks, handling mising dats with univariate mpotstion ang pandas and scikit-learn,

Plotting Thme sechs data with interactive Visnalizations using hvPlot, Decompozing Time series dnta,

Unit-I11 (08 Hrs.
Smoothening Methods: Nave method, Seasonal Naive method, Average method, Moving Average
Smocthing, Thne series analysis using Linear Regresion, Avtocorvelatlon, Aoto Rogresion, station-
ary datn, differentiation, Seasonal differentiation, moving average of ervor, ARIMA Model, SARIM A,

Muchine Legrning methods- windowing, Neural Network Aot Begressive

Unit-I'V 06 Hrs.
Forecasting: Forecasting in time series models, forecasting for autoregressive processes, One-step

nhead predictors based on the finite past: Durbin-Levinson algorithm,

Unit-V 06 Hrs.
Deep Learning for Time Series Forecastingg Understanding Artificial Neural Networks, fore-
casting with an RNN using lerus, forecasting with LSTM with keras, forecasting with a GRU using
keras | forscasting with an RNN using PyTorch, Forscasting with an LSTM using Py Torch, Forecmst-
ing with GRU wsing PyTorch,

Unit-V1 06 Hrs.

Cutlier Detection in Time series Data: Detecting Outliers using Statistical methods: Visanliea-

Liome, Tukrj-' it lioed, score mnd meodified = srore.

Drstecting Ohatliers using Unsapervised Machine Lewrning Techmigues: KN, LOF, iForest, ﬂm:—ch&{"

Support Vector Machine [OOCSVM), Detecting outliors waing COPOTY amd PyCueet,

Text Books:

1. Tarek A Aveasiin, “71 s Series ﬂ.]ud_‘,‘h—in withi F'_'.'IZ|||:|IJ Lok ook Practical I'vl-f'i.|J-|-\ fii 1=u|::||ut::lulll.-
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dats analysis, data preparation, forecasting, and model evaluation”, Packt Publishing Limited,
0k,

2 James D). Hamilton, “TIME SERIES ANALYSIS", Levant Books, 2013,

3. B. V. Vishwas and Ashish Patel, “Hoes-on Time Series Analysis with Python," 1% Edition,
A perese, BRG],

4. Ted Dunning and Ellen Friedman, “Time Series Databases: New Ways to Store and Access
Data™, 1% Edition, O'Redlly, 2019.

Reference Books:

1 Vijay Kota . Baln Deshpande . “Data Science: Concepts and Practiee™, 2™¢ Edition, Margan
Kaufmann, 2015,

2. Robort W, Shumwiy and Divid 5. Stofler, “Time Series Analysts and Its Applications ; With
R Examples,” 4*" Edition, Springer, 2017.

Web Links:

1. Enengy comsumption thme series fovecasting with python and L3TM deep leaming model | by
Eligijus Bujokas | Towards Data Sciomee

2. Autoregression Models for Time Series Forecasting With Python - MachinelearningMastery.com
3. Python | ARIMA Mode] for Time Series Forecasting - GeeksforGoeks

4. Weekly Rainfall and Temperature Forecasting | Kaggle

G, Air Passenger Forecast : ARIMA - SARIMA | Kaggle

6. Stock Price prediction by simpie RNN and LSTM | Kaggle

LETM for Time Series Prediction in PyTorch - MachineLearningMuostery.com
& Gated Beowreot Unit (GRU} With Py Torch | Bovdbnals, com)

Ewvaluation Scheme:

Theory :

Contlnuous Assessment (A):

Subject tencher will declire Teacher Assesunent eriterin at the start of semester.

Continuous Assessment (Bt

1. T term tesds of 10 morks each swill be condusctaed |.‘|'||ri||.l|l; Ll sasgnasdaer,
E Average of Uho mpsrkes soored o both the tesits will Do cotsidorod for G gradkiog.

End Semester Examination (C):



1. Chiestion paper based on the entire syllabus, summing up to 65 marks.

2. Total duration allotted for writing the paper is 2 hrs




Time Series Analysis Laboratory
(22PEAI6052L)

#

Practical Scheme Examination Scheme
Practieal : 012 Hrs. /week Tescher Assessment : 256 Marks
Cradit 11 End Sem Esxwm @ 25 Marlks

Total = G0 Marks

Course Objectives:
1. Losrn basic analysiz of thme series daka.
2. Auto regressive and model svernging models,
3. Learn basic concepts of forecasting,

I To understand the detection of ootliess in thoe series data.

CO | Course Oulconmes Blooms| Blooms
Lazvil DPrescription
O To peeprocess anid visualize the time serles datnset. L3 Apply
C0Z | Toapply statistical smoothening methods for the time sevies | L3 Apply
deta.
COd | Fo forecast the time series data using traditional methiods, | L4 Analyse
0 To analyze and explore the deep leamming technigues for fore- | L4 Analyze
caeting the time sories data,

&7



List of Laboratory Experiments

e ——— e e e =

Suggested Experiments:

1. Disten Preprocessing: Clean and proprocess n ghven Line series dataset, handling missing valwes,
2. Data Exploration: Use Pandas to explore nnd vispalize varioos time series datasets.
3. Autoregression Models for Time Series Forecasting with Python.

4. Apply ARIMA - SARIMA model to predict / foveeast the number of paesengers travelling using

peroplanes based on time series data.

b, Implementing Bazic BNN: Develop an BENN model for stock price prediction using historical

dnkn

G. Tiree Series Predbetion with LSTM Recurrent MNeoardl Networks in Python sith Keras.

=]

. Gated Recurrent Undt {GRU) With PyTorch.
4. Outiier Detection using stetistical metods.
B Outlier Detection using Unsupervised Machine Learning Technigues.

10, Compare and contrast on Statistical methods and Deep Learning methods by forecasting the
Weekly Hainfoll and Tempersture,

A minimum of 08 experiments from the above suggested list or any other experiment bassd on syllabas
will be included, which would help the learner to apply the concept learnt,

Evaluation Scheme:
Laboratory:
Continoous Assessmont (A):

Laboratory work will be based on 2ZZPEAIBOS2T with mininmm 08 mxperiments to be incorported
The distribution of marks for term work shall be as follows:

. Performance in Experimentz 05 Marks

2. Journal Elll.'t]::i.-i.-:.il:u].' 15 Marks o T %‘.
;-:" -
A Vivaevoee: 05 Marks !_"-'rﬂ'- ! 5
T
et

4. Suhject Specific Lab Assipnment / Case Stidy- 10 Marks

The final certification and peveptance of term work will be subject to satislactory performance of

Tabaosrsitony wonle ] sippoan Falfillisege widniwioe passhng ceiterio o the tern work

B8



End Semester Examination (C):
Creal/ Practical examination will be based on the entire syllabus including. the practicals performead
during lnboratory sssons,




Human Machine Interaction (22PEAI6053T)

Teaching Scheme Examination Schems
Lectures : (4 His /week Term Test © 10 Marks
Credits @ 103 Tencher Asssssment @ 25 Marks

End Sem Exam : 65 Marks
Total Marks @ 100 Marks

Course Ubjectives:

L. This course provides o opportanity to lesrn and spply the design principhs of Himan Machine
Interaction,

2. Learners will learn the hasie mman paychology of everyday actions and will be able w0 design
an UL prototype of an application,

3. This course covers the disoession on various interaction design concepts,

4. The laboratory experiments are designed to practice the concepts and to adopt the syvstomatie
spproach for interface desipn using various UX tools,

CO | Course Duteomes Blooms| Blooms
Level | Description

CO1 | Identify the various design principles used for interacting | L1 Fleminnber
betwesn human and machineg,

COZ | Apply human peychology of sverviday actions and Ul design | L3 Apply
processes [or real work] applications.

CO3 | Implement mobile, windows, and wob-based application. L Apply

CO4 | Evaluate und justify U1 design and Create an application for | 15 Evalunte

o gocin] and tochindenl task,

£



Course Contents
T e e ———————————

Unit-1 07 Hrs.
Introduction: Introduction to Human Machine Interface, Hardware, software and operating en-
viromment to use HMI in varions fielkds. The paychopathology of everyday things - complexity of
modern deviers human-centered design: fundamental principles of intermction; Peyehology of every-
day nctions- how people do (hings; the seven stages of action and throe levels of processing; uman

T,

Umnit-11 06 Hrs.
Graphical User Interface and Web Interface: The Graphical User Interface: Popularity of
graphies, the comcept of direct manipuletion, chameteristics of GUI, Web mser Interface: Interface
popularity, characteristics Principles of user intarface design

Unit-T11 07 Hrs.
Understanding Goal- Directed Design: Goal-directed design: Implemantation models nnd mental
moilels; Beginners, experts, and intermediates — designing for different experience levels. Understand-

ing wsers; Modeling users — personss and goals,

Unit-1V 07 Hrs.
Design Guidelines: perception, Gestalt principles, visual structure, reading & unniatural, eolor,
vision, memary, six behavioral patterns, recomition and recall, learning, faclors affecting learning,

and time.

Unit-V 07 Hrs.

Interaction Styles and Communication:
Imteraction Styles: Menus, Windows, Divice-based and Sereen-based Controls
Commumnication: Text messages, Feedback, and Guidanes, Teons, Multimedis, and colors.

Unit-V1 05 Hrs.
UX tools: Figmn, Just In Mimd, and any open-source tool for prototype designing. Mobile Ecosys-
tom: Platforms, Application frameworks: Types of Mobile Applications: Widgets, Applicationa.

Text Books:

Licud, MG
2 Alan Dix, 1, E: Finlay, . D, Abowd, R Beale, “Humem Computer Interaction”, Peason, Pren-

i1



theer Hall, 37 Edition, 2003

3. Wilbert O. Galitz, “The Essential Guide to User Interfice Dusign”, 3™ Edition, Wiley publi-

estion, 2007,
4. Donald A. Normann, “Design of everyday things™, 2*7 Edition, Buste Books, 2013,

Reference Books:

1. Rogers Sharp Proeco, “Internction Design: Bevond Humin Computer Internetion” At Editian,

Wiley publications.
2. Brian Fling, “Maobile Design and Development™, 150 Editlon, O'Reilly Medin Ine., 2000,
Web links:
1. Nielsen's Heuristics: 10 Usability Principles To Improve Ul Design - Acla Schogl

2. 12 UX Designer Tools You Shoekd Be Using (From Beginoer to Pro) | Columbia Engineering
Bosd Camps

Evaluation Scheme:

Theory 3

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of senvesier.
Continuous Assesament (B):

1. Two term tests of 10 marks sach will be conducted during the semester.

2. Awverage of the marks scored in both the tests will be considered for final grading,
End Semester Examination (C):

I Question paper based on the entice syllabos, summiing ap to 65 mearks.

2. Total duration allotted for writing the paper is 2 hes.




Human Machine Interaction Laboratory
(22PEAI6053L)

[ ———— e B e S

Practical Schoeme Examination Schame
Praeticsl @ 02 Hea, 'week Teacher Assessmient ; 25 Marks
s {1l End Sem Exam @ 35 Marks

"Fotal ¢ 50 Marks

Course Objectives:
I, To introdues stndents with difforent UX tools.
2. T understand principies of good Ul design,

3. To design the interface wsing varions UX ool

CO | Course Outcomes Blooms| Blooms

Level Description
0 | Understond the different open source UX tools, o .L‘l_ L':;act-r.tnatmui |
?LH?:_ A n:xlxu'thf Graphical user interface and Web intorface, L4 Annlyze
COds | Lmplement the real world applications. L3 Apply
0y Dhemign UT prototype for given problem statement Li Clrents




List of Laboratory Experiments

e e s e e e

Suggested Experiments:

L

2

i

4.

To Study of open-source UX tools {Justinmind Prototype, Pidoco, Marvel Figma Prototype|

and create a stmple design for & given problem definition.
Koow your chent.
» Desigm an npp that can teach mathematics to children of 4-5 years age in schools in Rural
Sector.

# Design an app thob can teach mathematies o children of 4-5 yvenrs age in schonts o Urban

Herior.

= Dusign o site that ean help people to-sell ther handmoade prodocts in metro cities,

o Dhesipn o site that can connect housewives and keep them engrged.

Mote 1 Students should he able to do che following for any glven probilem stotement,

Analveis of wser's /client’s behavior cg their prelerences, interests et

Whist kind of bterfnces will they like aod wlhy?

Existing apps - analyze and rate them

What will be your choles of screen elementsT

e How will your app/web design be better than the existing one?
Goal-oriented design - Design an experience for passengers whose flight /train is delayed

Design Principles - Understamd princlples of good UL design by heuristic evalustion. Design 1]
for a given probilem statement,

Menus & Navigation - Redesign of & wser interface [Suggest and implement changes in Existing
User Interface) for a given problem statement,

o Windows & Scroen contrals - Design Ul for a given problem statement. Design a mavigntor
for a student new in vour Institule,
¢ Design-a navigntor for s person new in tourist city )/ village.

o Motor paralysis for differently able people

o Vaccination App design with localization

Jeons - I.hajgu ajppropriate beois ]'JL'I:'LIILI‘.'I]I.I,H; to o given domaln, (Eg. ﬂh!';iru{ el anul_li: "

restaumants, Educoation, Medical, security at Airpore, Malls ete) _,.; Ji

Ul_rlm - DI'H'i}:'I.I i |_|-|"r.=n.|::|||,.|||E waslwitbae for rlll.:r' S I‘d':C'I‘IrIiI:!II] p:uh]un,l. Ew 1:r_:-]|;|-t guil;_!r:l_i_ng'u. 'D:_it]'|

stokistical praphics for better visualisstion,

04



4, Design a Map-based UL('Web User) for the given problem statement, Example; Mumbai Dab-
bavwillas with lsealization featuare, Pet Care New Visibors 0 Hospltal,

10, To calculate the screen complexity of the existing Graphical User Tnterfoce and vedestgn the

interface 1o minimize the sereen complexity.

A minimum of 08 experiments from the above suggested Tist or any other sxperiment based on syllabus
will be imchoded, which woukd help the leamer 1o spply the coneept e,

Evaluation Scheme:

Laboratory:

Continuvous Assessment (A):

Laboratory work will be based on 22PEAIB053T with minimum 08 experiments to be incorporated,
The distribution of marks for term work shall be as follows:

1. Performuonce in Experiments; 05 Marks
2. Jewrnal Subamieston: 05 Morks

3. Viva-vooe: 015 Marks
4, Bubjoct Specific Lab Assignmont /Case Study: 10 Marks

The final certification and acceptance of term work will be subject to satisfactory performance of
luboratory work and upon fulflling minlmum passing criteria in the term work.

End Semester Examination (C):

Oral/ Practical examination will be based on the entive syllsbus including, the practicals performed
during laboratory sessions.




Professional and Business Communication
Tutorial (22HMAI6060T)

e ——————————

Teaching Scheme Examination Scheme
Tutorial ¢ 02 Hre fweek Teacher Assessment - 25 Marks
Cleeli : N2 Total = 25 Marks

FI‘E[‘L‘q‘uiEiLE: Basic course in Effective Comintineation Skills

Course Objectives:
1. Tu lieiileats professional and ethical sttitude o the workplace
2 To enhonce communication and interpersonal skills.
3. To develop effective presenitation skills

1. To hone written skills for technieal docwmentation,

0 | Course Ouicomes Blooms| Bleoms
Liewel Description
| co Prepare techinbcal docoments using appropriate style, for= | L3 Ay

mat, and language,

(B8 Use employahility skilla to optimize career opportunities, L3 Apply

CO3 | Employ storytelling technigques in corporate sibuations. L3 Apply

CO4 | Conduct effective meetings aod dooument the process: L3 Apply

a5 Diemonstrate interpersonal skills in professions] and personal | L3 Apply
Etustions.

CO6 | Deseribe caltural differences, etiquettes, and the conecept of | L2 Unclersteamnd

professional ethics,




Course Contents

—‘

Unit-1 Technical Writing 06 Hrs.
Report Writing: Types of reports, Dasle structure of & report, eollection of data through question-
naires, survey analysis, language and style o reporis

Business Proposal Writing Types of budiness proposals, format of proposal, langnage and style,
presentation of proposal

Plagiarism: Tvpes of plagiarism, conssquences of plagiarism

Unit-IT Employment Skills 08 Hrs.
Group Discussion: Purpose of o GD), types of GI, eriteria for evaluating GD, Dos and Don'ts of
GD

Resume Writing: Types of resumes, strocture, content and formatting of resume.

Interview Skills: Types sod modes of interview, Prepecation for interview, Do and Don'ts of in-
Lerview, frequently ashed questions during interview.

Presentation Skills: Presemtation strategies, overcoming stege four, techmigues to prepare offective

PowerFoint. preseatntion.

Unit-II1 Corporate Story Telling 03 Hrs.
Basics of storytelling: Setting, characters, plot, crisis, climax, resolution, Benefits of storytelling
Types of stories: Elevator pitch, product stories, event stories, stories in presentations, story telling
in B0 and interviews, story telling to manage conflictk or to motivate.

Storytelling technigues: Narration using verbal and nog-verbal communication. Anslysis of story

telling steateghs of corparste mastor story tellers,

Unit-1V Meetings and Documentation 02 Hr'.ir,j
[l g
Planning and preparation for meetings: Planning lavout of meetings, arrangine logistics, defin- L

g riales angd responsibilitles =

Btrategies for conducting effective mectings: Follow the agenda, pecord discusslon, obeeryve

a7



meeting decarutn
Documentation: Draft notice, agenda and minutes of meeting.

Business meeting etiquettes: Verbal and non-verbal aspects of etiquettes,

Unit-V Introduction to Interpersonal Skills 05 Hrs.
Emotlonal Intellipence: Definition, diffrrence between IQ ad EQ), bow to develop EQ
Leadership: Types of lendership, leadership styles, case studies.

Team Bullding: Difference between group snd team, importanes of teamwork, strateges 1o bie s
g team player

Time Managememnt: Importance of time management, cultural views of dme, 80/20 mle, time
wasters, setting priorities and goals,

Conflict Management: Types of conflicts, strategies to manage conflict, cose studies

Unit-VI Cross-cultural communication and Professional ethics

02 Hrs.

Communication across cultures: Understanding eoltures wod developing sensiclvity towards cul-
tural differemnces

Corporabe etigueties: Telephone, dinkog, eubicle etiquette, ete.
Professional ethics: Effective work babits, seeountability, integrity and excellence
Text Books:
1. Frod Luthame, “Organizationsi Beluwioer™, MeGraw Hill Edition.
2. Lisiker onid Petit, “Report Writing for Bugines=", MeGraw Hill Edition.
3. Huckin and Olsen, “Technica]l Writing and Profeasionsl Communication”, MeGraw Hill

4. Wallnee and Mastors, “Persone] Development for Life and Work™, 12" Edition, Thistson Learn-

g, Tk of

Reference Books:

1. Heta Marplyy, “Efeotion Brsiness Cosmmmdeation”, Ae Graw Hill Edirion

3, Sharms BLC, and Keistos Moban, “Business Cormespondence and Report Writing” |, Tabs MeGlraw-
Hill Education,



3. Ghosh, B, N., “Managing Soft Skills for Personality Development”, Tata McGraw Hill, Lehman.
4. Bell. Smith, “Management Communication”, 3™ Edition, Wilsy India Edition.

3 Dr. Alex, K., “Soft Skills", 5. Chand and Company.

Gi. Subramaniam, M., “Professtonal Ethies™, Oxford University Press,

7. Sanderp Dus, "How Business Story Telliug Works: Incvease Your Tufluence and buopact”, Peu-
guin Bandom House [odia Py, Lid

Evaluation Scheme:

Continuous Assessment (A

The term work will be caleulated based on Tutorfals (10m), Business Propesal (10m) snd Group
Dhiscussion (05m).

The distribution of marks will be as Follows:

1. Tutoriats: 10 MNarks
2. Business Proposzal @ 10 Marks

3. Group Discusdon ¢ 05 Marls

Total : 26 Marks

24



Project Stage-I (22PJAI6070L)

Practical Scheme Examination Scheme
Practical ; (4 His, /week Teacher Assessment @ 25 Marks
Crodits r U2 End S Exmin @ 25 Marks

Total 5 50 Marks

Course Objectives:

o To implament the solotion as per the problom statement,
o To develop the team building, writing, logical reasaning and manapement skills:

& To provide the connections between the designs and concepts peross different disoiplinary booand-
wrics,

& To encourage students to become independent personnel, eritical thinkers and lifelong learmers,

Course Outcomes:

0 | Course Outeomes Blooms! Blooms
Level Description
|r Co1 Apply enEineering knowledge to produce sohution of & peob- | T4 Analyze
lem congidering cultural, social, envirommental, and eco-
narnic fuetors using sppropriate tool ond method, |
CO2 | Demonstrate project based learning that allows students to | L2 1 nderstang

bransfer exizting kleas Into niew applicss o,

€03 | Develop an ability to work in teams and manage the conduet | L3 Apply
of the research study.

CO4 | Intocgrate different perspoctives from relevant disciplines | L3 Apply
which belp them to get intemships, jobs wnd admbsskon for
higher studies,

C(5 | Present the research in the form of technicnl writing, under- | L2 Understand
stand what constitutes to plaginrism and how to use propor
referencing styles.




Syllabus:

Domnadn konowledee (nny boyond| needed from the aress of Computer Science & Engineering| Data
Soiomce oy the effective implementation of the project.

The arens can be npdated based on the techmological innovations and development needed for specific

pragecl,

Guldelines:
The mudn purposs of this activity i 1o improve the students' technical skills, communibeation skills by

Integrating writing, presontation sl teamwork opportuniches

o Each group will be roviewed twice ina semester and marks will be allotted based on the various
podnts mentioned in the evaluation scleme,

# o the first review of this semester, seh group 15 oxpecied to complate 30 pereent of project

# In the seeond roview of this semester, each group is expected to eomplete 50 pereent of project

w [Interaction with alumnt mentor will aiso e appreciated for the mprovement. of project.,
Student s expected Lo

& Matntain Log Book of weskly work done{Log Book Foemat will be as per Tablbe 4)

¢ Heport weekly to the project guide along with log book.

Table 4: Log Book Format

Br | Wesk (Start DuteEad Dats) Work Done | Sign of Guide | Sigu of Coordinator

Assesament Criteria:

# At the end of the semester, after confinmation by the project gnide, each project group will
submit project completion report in prescribed format for assessment to the departmental som-
mittee (including project guide).

» Assessment of the project stage I {at the end of the semester) will be done by the departmental
committes (including project guaide).

& Chral examimation should be conducted by Internnl and Externnl examiners. Students have e

give presentation and demonstration based on their project.

Prescribed project report goidelines:

£

o1



# Introduction
s Literature Survey
s Related Theory

o Implementation details

Project Stage-1 Outcomes

o Conclusion

Referenems:

Assegsment eriteria for Lthe departmental eommittes (ineluding project guide) for Con-
tinuons Assessment:

Guide will monitor weekly progress and marks alleeation will be as per Table 5,
Assessment criterin for the departmental committes (including project guide) for End
Semester Exam:

Ench group will be reviewsd twlce in o pemwster by eulty guide and faculty coordinator based on
Bl following critesi

* Project progres
& Docnmentation, Techiienl paper Writing
e Key findings

# Validation of results

Table 5 Continuom Assessment Tahle

Sr | Exam | Mama of | Student Lag  Book | Literature | Depth of Un- | Report Testnd
Bewk Student Atiwrdance | Maintain vl derstanding
Mo
b 3 0 & o] piTy

Each review consists of 25 marks. Average of the marks scored in both the two reviews will be
cotisidered for final grading, The final certification and acceptance of TA ensures the satistactory
performance on the above aspects.

Departmental committee (including project guide) will ovalunte project as per Table 6,

Loz



Tabile 6: Evaluation Table

Sr | Exam | Nama of Dieskgn/ Fabrionibon/| Hesolt Yar- | Prosontation | Tolal
Hani Sinelomi Mlmt bodod- Modeling/ | kficstkon
s Y Sinnulatlon
b i il b 25

[




