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CODE: PHDCE-18-01A

SUBJECT NAME: DATA MINING




NO OF CREDITS: 4

SESSIONAL: 25
L TP THEORY EXAM: 75
4 00 TOTAL : 100

Unit 1: Introduction to Data Warehouse Data warehousing Definition, DBMS vs data warehouse, Three-
tier architecture, Multidimensional data model, Various Schemas, OLAP operations, OLAP Servers,
OLAP indexing, multi-feature cubes.

Unit 2: Introduction to Data Mining Data mining definition & task, KDD process, KDD versus data
mining, data mining issues, data mining task primitives, supervised and unsupervised learning approaches,
Data preprocessing.

Unit 3: Mining Association rules The a-priori algorithm and FP growth algorithm, generating rules,
improving the efficiency of apriori, rule mining by partitioning, multi-dimensional and multi-level
association rules, correlation rules; meta-rule guided mining and constraint based rule mining, Incremental
rule mining.

Unit 4: Clustering techniques Cluster analysis, similarity and distance measures, partitioning methods:
squared error, k-means and k-medoids approach; Hierarchical Clustering: agglomerative vs Divisive,
Density based methods: Basic definitions and DBSCAN algorithm; Constraint based clustering.

Unit 5: Classification and Prediction Classification by Decision tree induction: information gain measure,
Tree pruning methods, Bayesian classification, rule based classification, back propagation through Neural
Networks, Genetic Algorithm, Rough Sets, Support Vector Machines and Fuzzy techniques; Prediction:
linear and non-linear regression techniques.

Unit 6: Recent trends and Web Mining Mining of Complex Data Objects, Spatial Databases, Temporal
Databases; Web Mining, categories of web mining: web structure mining, web content mining and web
usage mining, recent research in Data Mining and Web mining.

REFERENCES
1. Data Mining- Concepts & Techniques; Jiawei Han & Micheline Kamber- 2001, Morgan Kaufmann.

2. Data Mining: Introductory and advanced topics: Margaret H Dunham, S. Sridhar; Pearson education,
2008.

3. Data Warehousing in the Real World; Sam Anahory & Dennis Murray, Pearson.
4. Data Mining Techniques; Arun Pujar; 2001, University Press; Hyderbad.

5. Data Warehousing, Data Mining and OLTP; Alex Berson, 1997, Mc Graw Hill.

CODE: PHDCE-18-01

SUBJECT NAME: ADVANCED INTERNET OF THINGS



NO OF CREDITS: 4

SESSIONAL: 25
L TP THEORY EXAM: 75
4 00 TOTAL : 100

Pre-requisites: Internet and web Technology, Computer Networks
Course Objectives:

1. Student will be able to learn the basics of IOT.
2. Student will be able to analyse basic protocols of wireless and MAC.
3. Students will get basic knowledge of resource management.

MODULE-1: INTRODUCTION TO loT

Introduction to loT, Characteristics of 10T, Physical design of 10T, Logical design of loT, Functional
blocks of 10T, Communication models & APIs ,IoT & M2M Machine to Machine, Difference between
loT and M2M, Software define Network, Challenges in 1oT(Design ,Development, Security).

MODULE-2: COMMUNICATION PROTOCOL AND SENSOR NETWORK

Wireless medium access issues, MAC protocol survey, Survey routing protocols, Protocols for machine
to machine communication, Sensor deployment & Node discovery, Data aggregation & dissemination.

MODULE-3: RESOURCE MANAGEMENT IN IOT

Interoperability in 10T, Domain specific applications of loT, Home automation, Industry applications,
Surveillance applications, Other 10T applications Clustering, Synchronization, Software agents.

MODULE-4:

Recent trends in various learning techniques of machine learning and classification methods for 10T
applications. Various models for IOT applications, Recent research paper studies.

Course Outcomes:
On successful completion of the course, the student will:

1. Understand the concepts of Internet of Things
2. Analyze basic protocols network
3. Design loT applications in different domain and be able to analyze their performance

REFERENCES:

1. Vijay Madisetti, Arshdeep Bahga, “Internet of Things: A Hands-On Approach”



2. Waltenegus Dargie,Christian Poellabauer, "Fundamentals of Wireless Sensor Networks: Theory
and Practice"

CODE: PHDCE-19-01

SUBJECT NAME: DEEP LEARNING



NO OF CREDITS: 4

SESSIONAL: 25
LT P THEORY EXAM: 75
4 0 0 TOTAL: 100

NOTE: Question paper has two parts. Part-1 has 10 questions each of 2 marks. It covers the
entire syllabus. Attempt any four questions out of six from Part-2.

Course Objectives:

To build an understanding of the fundamental concepts of Deep Learning
To familiarize students with the neural networks

To understand deep learning architecture

To introduce the concept of Classical Supervised Tasks with Deep Learning

AN =

Unitl: Introduction to Deep Learning, Bayesian Learning, Decision Surfaces

Unit2: Linear Classifiers, Linear Machines with Hinge Loss, Optimization Techniques,
Gradient Descent, Batch Optimization

Unit 3: Introduction to Neural Network, Multilayer Perceptron, Back Propagation Learning,
Unsupervised Learning with Deep Network, Auto encoders

Unit 4: Convolutional Neural Network, Building blocks of CNN, Transfer Learning,
Revisiting Gradient Descent, Momentum Optimizer, Effective training in Deep Net- early
stopping, Dropout, Batch Normalization, Instance Normalization, Group Normalization

Unit 5: Recent Trends in Deep Learning Architectures, Residual Network, Skip Connection
Network, Fully Connected CNN etc.

Unit 6: Classical Supervised Tasks with Deep Learning, Image Denoising, Semanticd,
Segmentation, Object Detection etc.

Course Outcomes:

a. The students will be able to understand deep learning concepts.

b. The students will be able to understand Linear Classifiers, Linear Machines with Hinge Loss,
Optimization Techniques, Gradient Descent, Batch Optimization

c. The students will be able to understand Neural Network, Multilayer Perceptron, Back Propagation
Learning, Unsupervised Learning with Deep Network, Auto encoders

d. The students will be able to understand Image Denoising, Semanticd, Semantic Web and related
problems.

CODE: PHDCE-20-01

SUBJECT NAME: ADVANCED SOFTWARE TESTING



NO OF CREDITS: 4

SESSIONAL: 25
L TP THEORY EXAM: 75
4 00 TOTAL : 100

Course Objectives
1. To get familiar the students about basic concepts of agile testing and its techniques.
2. To get familiar the students the concept of regression testing.
3. To study about the various testing automation and debugging tools and case studies.
4. To study the basic and advanced concepts of object-oriented testing
Unit 1 Agile Software Development and Agile Testing
Basics and Fundamentals of Agile Process Methods, Values of Agile, Principles of Agile, stakeholders,
Challenges, Agile Testing: Agile Testing Techniques, Test-Driven Development, User Acceptance Test
Unit 2 Dynamic testing
White Box testing: Boundary value analysis, equivalence class portioning, state table based
testing, decision table based, error guessing.
Black Box Testing: Logic coverage criteria, basic path testing, graph matrices.
Unit 3 Validation Testing
Unit testing, drivers, stubs, integration testing, methods, functional testing, system testing,
recovery testing, security testing, stress testing, performance testing, usability testing
Unit 4 Regression Testing
Objective of regression testing, Regression test process, Regression testing techniques.
Unit 5 Test Automation and debugging
S/w measurement and testing, testing metrics and tools

Case Study: Testing for Object-oriented and web-based systems

Unit 6 Object-Oriented Testing

Use-case based testing; Class testing, Testing Exception handling



Unit 7 Data Science in Software Development

Big Data overview, Characteristics, Big Data Analytics, Application of Big Data- in science,
manufacturing, health care, Government, Education, Information Technology.

Course Outcomes

a. The students will be able to understand the concepts of agile testing and its

techniques.

b. The Students will be able to implement Knowledge of verification and validation activities.
c. The Students will be able to apply black box and white box testing techniques.

d. The Students will be able to implement the concept of regression testing and its techniques.

REFERENCES
1. G.J Myers, The Art of Software Testing, John Wiley & Sons, 1979

2. Naresh Chauhan, Software Testing Principles and Practices,OXFORD University Press.

CODE: MCS-18-208
SUBJECT NAME: COMPUTER VISION

NO OF CREDITS: 4



SESSIONAL: 25
L TP THEORY EXAM: 75
4 00 TOTAL : 100

Pre-requisites: Linear algebra, vector calculus, Data structures and Programming.

Course Objectives:
1. Be familiar with both the theoretical and practical aspects of computing with images.
2. Have described the foundation of image formation, measurement, and analysis.
3. Understand the geometric relationships between 2D images and the 3D world.

4. Grasp the principles of state-of-the-art deep neural networks.

MODULE-1:

Overview, computer imaging systems, lenses, Image formation and sensing, Image analysis, pre-
processing and Binary image analysis

MODULE-2:

Edge detection, Edge detection performance, Hough transform, corner detection.

MODULE-3:

Segmentation, Morphological filtering, Fourier transform.

MODULE-4:

Feature extraction, shape, histogram, color, spectral, texture, using CVIPtools,Feature analysis, feature
vectors, distance /similarity measures, data preprocessing.

MODULE-5:Pattern Analysis

Clustering: K-Means, K-Medoids, Mixture of GaussiansClassification: Discriminant Function,
Supervised, Un-supervised, Semisupervised Classifiers: Bayes, KNN, ANN models; Dimensionality
Reduction: PCA, LDA,ICA, and Non- parametric methods.

MODULE-6:

Recent trends inActivity Recognition, computational photography, Biometrics.

Course Outcomes:



a. Developed the practical skills necessary to build computer vision applications.

b. To have gained exposure to object and scene recognition and categorization from images.

REFERENCES
1. Computer Vision: Algorithms and Applications by Richard Szeliski.
2. Deep Learning, by Goodfellow, Bengio, and Courville.

3. Dictionary of Computer Vision and Image Processing, by Fisher et al.

CODE: MCS-18-106

SUBJECT NAME: MACHINE LEARNING



NO OF CREDITS: 4

M. TECH SEMESTER I SESSIONAL: 25
L TP THEORY EXAM: 75
4 00 TOTAL : 100

Course Objectives:

1. To learn the concept of how to learn patterns and concepts from data without being explicitly
programmed in various 10T nodes.

2. To design and analyse various machine learning algorithms and techniques with a modern

outlook focusing on recent advances.

Explore supervised and unsupervised learning paradigms of machine learning.

4. To explore Deep learning technique and various feature extraction strategies.

w

MODULE-1: SUPERVISED LEARNING (REGRESSION/CLASSIFICATION)

Basic methods: Distance-based methods, Nearest-Neighbours, Decision Trees, Naive Bayes
Linear models: Linear Regression, Logistic Regression, Generalized Linear Models
Support Vector Machines, Nonlinearity and Kernel Methods

Beyond Binary Classification: Multi-class/Structured Outputs, Ranking

MODULE-2: UNSUPERVISED LEARNING

Clustering: K-means/Kernel K-means

Dimensionality Reduction: PCA and kernel PCA

Matrix Factorization and Matrix Completion

Generative Models (mixture models and latent factor models)

MODULE-3:

Evaluating Machine Learning algorithms and Model Selection, Introduction to Statistical Learning
Theory, Ensemble Methods (Boosting, Bagging, Random Forests)

MODULE-4:

Sparse Modeling and Estimation, Modeling Sequence/Time-Series Data, Deep Learning and Feature
Representation Learning

MODULE-5:
Scalable Machine Learning (Online and Distributed Learning)

A selection from some other advanced topics, e.g., Semi-supervised Learning, Active Learning,
Reinforcement Learning, Inference in Graphical Models, Introduction to Bayesian Learning and Inference

MODULE-6:



Recent trends in various learning techniques of machine learning and classification methods for 10T
applications, Various models for IOT applications.

Course Outcomes:

a. Extract features that can be used for a particular machine learning approach in various 10T
applications.

b. To compare and contrast pros and cons of various machine learning techniques and to get an
insight of when to apply a particular machine learning approach.

c. To mathematically analyse various machine learning approaches and paradigms.

REFERENCES

1. Kevin Murphy, Machine Learning: A Probabilistic Perspective, MIT Press, 2012

2. Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical Learning,
Springer 2009 (freely available online)

3. Christopher Bishop, Pattern Recognition and Machine Learning, Springer, 2007.



