XM =13

e Tounderstand the methods of statisticalinference, and therole that sampling distributions

play in those methods.
¢ Tobeableto perform correct and meaningful statistical analyses of simple tomoderate
complexity.
References

1. John Vince, Foundation Mathematics for Computer Science, Springer.

2. K. Trivedi.Probability and Statistics with Reliability, Queuing, and Computer Science
Applications. Wiley.

3. M. Mitzenmacher and E. Upfal.Probability and Computing: Randomized Algorithms and

Probabilistic Analysis.

4. Alan Tucker, Applied Combinatorics, Wiley
Course Code CSM102
Course Name Advanced Data Structures
Credits 4 ;
Pre-Requisites UG level course in Data Structures

Total Number of Lectures: 48

COURSE OBJECTIVE

¢ Thestudent should be able to choose appropriate data structures, understand the
ADT/libraries, and use it to design algorithms for a specific problem.

« Studentsshould be able to understand the necessary mathematical abstraction to solve
problems.

¢ Tofamiliarize students with advanced paradigms and data structure used to solve algorithmic

problems.

e Student should be able to come up with analysis of efficiency and proofs of correctness.

LECTURE WITH BREAKUP NO. OF
LECTURES
Unit 1 7

Dictionaries: Definition, Dictionary Abstract Data Type, Implementation of
Dictionaries.

Hashing: Review of Hashing, Hash Function, Collision Resolution Techniques in
Hashing, Separate Chaining, Open Addressing, Linear Probing, Quadratic Probing,
Double Hashing, Rehashing, Extendible Hashing.

Unit 2 5
Skip Lists: Need for Randomizing Data Structures and Algorithms, Search and
Update Operations on Skip Lists, Probabilistic Analysis of Skip Lists, Deterministic
Skip Lists

Unit 3 9
Trees: Binary Search Trees, AVL Trees, Red B]acle ees, 2-3 Trees, B-Trees, Splay
Trees

Unit 4 12

Text Processing: Sting Operations, Brute-Force Pattern Matching, The Boyer-
Moore Algorithm, The Knuth-Morris-Pratt Algorithu:, Standard Tries, Compressed
Tries, Suffix Tries, The Huffman Coding Algorithm, The Longest Common

Subsequence Problem (LCS), Applying Dynamic Programming tothe LCS Problem.

Unit 5 10
Computational Geometry: One Dimensional Range Searching, Two Dimensional
Range Searching, Constructing a Priority Search Tree, Searching a Priority Search
Tree, Priority Range Trees, Quadtrees, k-D Trees.
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Unit 6 5
Recent Trandsin Hashing, Trees, and various computationalgeometrymethods for
effeciently solving the new evolving problem

COURSE OUTCOMES
After completion of course, students would be able to:
¢ Understand the implementation of symbol table using hashing techniques.
» Develop and analyze algorithms for red-black trees, B-trees and Splay trees.
» Develop algorithms for text processing applications.
» Identifysuitable datastructures and develop algorithms for computational geometry
problems.
References:

1. MarkAllen Weiss, Data Structures and Algorithm Analysis in C++, 2nd Edition, Pearson, 2004.
2. M T Goodrich, Roberto Tamassia, Algorithm Design, John Wiley, 2002.
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ELECTIVE 1

Course Code CSM103A

Course Name Machine learning
Credits 4
Pre-Requisites

Total Number of Lectures:48

COURSE OBJECTIVE
¢ Tolearn the concept of how to learn patterns and concepts from data without being explicitly
programmed in various IOT nodes.
¢ Todesignandanalysevarious machinelearning algorithms and techniques withamodern
outlook focusing on recent advances.
« Explore supervised and unsupervised learning paradigms of machine learning.
To explore Deep learning technique and various feature extraction strategies.

LECTURE WITH BREAKUP NO. OF
LECTURES
Unit 1: 10

Supervised Learning (Regression/Classification)
e Basic methods: Distance-based methods, Nearest-Neighbours, Decision
Trees, Naive Bayes

¢ Linear models: Linear Regression, Logistic Regression, Generalized Linear
Models

e Support Vector Machines, Nonlinearity and Kernel Methods

¢ Beyond Binary Classification: Multi-class/Structured Outputs, Ranking
Unit 2: e
Unsupervised Learning

e Clustering: K-means/Kernel K-means

* Dimensionality Reduction: PCA and kernel PCA

» Matrix Factorization and MatrixCompletion

* Generative Models (mixture models and latent factor models)
Unit 3 6
Evaluating Machine Learning algorithms and Model Selection, Introduction to
Statistical Learning Theory, Ensemble Methods (Boosting, Bagging, Random
Forests)
Unit 4 9
Sparse Modeling and Estimation, Modeling Sequence/Time-Series Data, Deep
Learning and Feature Representation Learning
Unit 5 9
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
Unit 6: 5
Recenttrendsinvariouslearning techniques of machinelearning and classification
methods for IOT applications. Various models for IOT applications.

COURSE OUTCOMES
After completion of course, students would be able to:

¢ Extractfeaturesthat canbeused fora particular machine learning approach in various IOT
applications.
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Unit 5:

Routing protocols: Introduction, MANET protocols

Routing protocols for WSN: Resource-aware routing, Data-centric, Geographic
Routing, Broadcast, Multicast 10
Opportunistic Routing Analysis: Analysis of opportunistic routing (Markov
Chain)

Advanced topics in wireless sensor networks.

Unit 6:
ADVANCED TOPICS 4
Recent development in WSN standards, software applications.

COURSE OUTCOMES

After completion of course, students would be able to:

e Describe and explain radio standards and communication protocols for wireless sensor
networks.

» Explain the function of the node architecture and use of sensors for various applications.

* Be familiar with architectures, functions and performance of wireless sensor
networks systems and platforms.

References:
1. W. Dargie and C. Poellabauer, “Fundamentals of Wireless Sensor Networks —Theory and
Practice”, Wiley 2010

2. KazemSohraby, Daniel Minoli and TaiebZnati, “wireless sensor networks -Technology,
Protocols, and Applications”, Wiley Interscience2007

3. Takahiro Hara,Vladimir I. Zadorozhny, and Erik Buchmann, “Wireless Sensor Network
Technologies for the Information Explosion Era”, springer 2010

Course Code ICSM103C
Course Name Introduction to Intelligent Systems
Credits 4
Pre-Requisites Data Structures and Data Management or Data Structures
Total Number of Lectures: 48
COURSE OBJECTIVE

e The aim of the course is to introduce to the field of Artificial Intelligence (AI) with emphasis
on its use to solve real world problems for which solutions are difficult to express using the
traditional algorithmic approach. It explores the essential theory behind methodologies for
developing systems that demonstrate intelligent behaviour including dealing with uncertainty,




learning from experience and following problem solving strategies found in nature.

LECTURE WITH BREAKUP

NO. OF
LECTURES

Unit 1:
Biological foundations to intelligent systems I: Artificial neural networks, Back-
propagation networks, Radial basis function networks, and recurrent networks.

9

Unit 2:

Biological foundations to intelligent systems II: Fuzzy logic, knowledge
Representation and inference mechanism, genetic algorithm, and fuzzy neural
networks.

Unit 3:

Search Methods Basic concepts of graph and tree search. Three simple search
methods: breadth-first search, depth-first search, iterative deepening search.
Heuristic search methods: best-first search, admissible evaluation functions, hill-
climbing search. Optimisation and search such as stochastic annealing and
genetic algorithm.

Unit 4:

Knowledge representation and logical inference Issues in knowledge
representation. Structured representation, such as frames, and scripts, semantic
networks and conceptual graphs. Formal logic and logical inference.
Knowledge-based systems structures, its basic components. Ideas of Blackboard
architectures.

Unit 5:

Reasoning under uncertainty and Learning Techniques on uncertainty reasoning
such as Bayesian reasoning, Certainty factors and Dempster-Shafer Theory of
Evidential reasoning, A study of different learning and evolutionary algorithms,
such as statistical learning and induction learning.

Unit 6:
Recent trends in Fuzzy logic, Knowledge Representation

COURSE OUTCOMES

After completion of course, students would be:

techniques.

e Able to Demonstrate knowledge of the fundamental principles of intelligent systems and
would be able to analyse and compare the relative merits of a variety of Al problem solving

References:

1. Luger G.F. and Stubblefield W.A. (2008). Artificial Intelligence: Structures and strategies for

Complex Problem Solving. Addison Wesley, 6th edition.

2. Russell S. and Norvig P. (2009). Artificial Intelligence: A Modern Approach. Prentice-Hall, 3rd

edition.
Course Code ICSM103D
Course Name Human and Computer Interection
Credits 4
Pre-Requisites
Total Number of Lectures: 48
| COURSE OBJECTIVE




e Learn the foundations of Human Computer Interaction

Be familiar with the design technologies for individuals and persons with disabilities

« Be aware of mobile Human Computer interaction.

e Learn the guidelines for user interface.

NO. OF

LECTURE WITH BREAKUP LECTURES

Unit 1:
Human: I/O channels — Memory — Reasoning and problem solving; The 9
computer: Devices — Memory — processing and networks; Interaction: Models
— frameworks — Ergonomics — styles — elements — interactivity- Paradigms.

Unit 2:

Interactive Design basics — process — scenarios — navigation — screen design —
Iteration and prototyping. HCI in software process — software life cycle —
usability engineering — Prototyping in practice — design rationale. Design rules
— principles, standards, guidelines, rules. Evaluation Techniques — Universal
Design.

12

Unit 3:
Cognitive models —Socio-Organizational issues and stake holder requirements 8
—Communication and collaboration models-Hypertext, Multimedia and WWW.

Unit 4:

Mobile Ecosystem: Platforms, Application frameworks- Types of Mobile
Applications: Widgets, Applications, Games- Mobile Information Architecture,
Mobile 2.0, Mobile Design: Elements of Mobile Design, Tools.

Unit 5:
Designing Web Interfaces — Drag & Drop, Direct Selection, Contextual Tools, 8
Overlays, Inlays and Virtual Pages, Process Flow. Case Studies.

Unit 6:
Recent Trends: Speech Recognition and Translation, Multimodal System

COURSE OUTCOMES

After completion of course, students would be:

¢ Understand the structure of models and theries of human computer interaction and vision.\
e Design an interactive web interface on the basis of models studied.

References:

1. Alan Dix, Janet Finlay, Gregory Abowd, Russell Beale, “Human Computer Interaction”, 3rd
Edition, Pearson Education, 2004 (UNIT I, I &I1I)

2. Brian Fling, “Mobile Design and Development”, First Edition , O®Reilly Media Inc., 2009 (UNIT -

V)
3. Bill Scott and Theresa Neil, “Designing Web Interfaces”, First Edition, O®Reilly, 2009.(UNIT-V)

Course Code CSM 103E
Course Name Image Processing
Credits 4
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| Pre-Requisites | Mathematics |

LECTURE WITH BREAKUP NO. OF LECTURES
UNIT 1: DIGITAL IMAGE FUNDAMENTALS 8

Introduction — Digital Image Representation — Fundamental steps in
Digital Image Processing — Components;

Elements of Visual Perception — Light and Electromagnetic Spectrum —
Image Acquisition — Image Sampling and Quantization — Relationships
between pixels.

UNIT 2: IMAGE ENHANCEMENT 10
Spatial Domain: Gray level transformations — Histogram processing —
Basics of Spatial Filtering—Smoothing and Sharpening Spatial Filtering
Frequency Domain: Introduction to Fourier Transform — Properties of
The Two Dimensional Fourier Transform, Discrete Fourier Transform,
Discrete Cosine & Sine Transform. Enhancement in the frequency
domain - Low pass filtering, High pass filtering.

UNIT 3: IMAGE RESTORATION 8
Degradation Model, Discrete Formulation, Algebraic Approach to
Restoration - Unconstrained & Constrained;

Constrained Least Square Filtering — Geometric Transformation — Spatial
Transformation, Gray Level Interpolation.

UNIT 4: IMAGE SEGMENTATION AND REPRESENTATION 8
Point Detection, Line Detection, Edge detection, Combined detection,
Edge Linking & Boundary Detection — Local Processing, Global
Processing via The Hough Transform;

Thresholding - Foundation, Simple Global Thresholding, Optimal
Thresholding

Segmentation — Detection of Discontinuities — Edge Linking and
Boundary detection — Region based segmentation;

UNIT 5: IMAGE MORPHOLOGY 6
Preliminaries, dilation, erosion, open and closing, hit or miss
transformation, basic morphologic algorithms.

BOOKS:

1. Rafael C. Gonzales, Richard E. Woods, “Digital Image Processing”, Pearson Education, Third Edition, 2010.

2. W.K Pratt, Digital Image Processing ,3/e Edn., John Wiley & sons, Inc. 2006.

3. Bhabatosh Chanda, Dwejesh Dutta Majumder, “Digital Image Processing and analysis”, PHI Learning Pvt. Ltd., Second
Edition, 2011.

REFERENCES:

1. Fundamentals of Digital Image Processing, Jain, PHI

2. Image Processing, Analysis & Machine Vision, Sonka, VIKAS
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ELECTIVE 11

Course Code CSM104A
Course Name Information Theory and Coding
Credits 4
Pre-Requisites Probability Theory, Computer Networks
Total Number of Lectures: 48
COURSE OBJECTIVE

e The objective of this course is to provide an insight to information coding techniques, error
correction mechanism. Various compression techniques for text, video and image are
covered for thorough knowledge of efficient information conveying systems.

LECTURE WITH BREAKUP NO. OF
LECTURES

Unit 1:

Information and entropy information measures, Shannon’s concept of 8

Information. Channel coding, channel mutual information capacity (BW),

Unit 2:

Theorem for discrete memory less channel, information capacity theorem, Error 9

detecting and error correcting codes,

Unit 3:

Types of codes: block codes, Hamming and Lee metrics, description of linear 8

block codes, parity check Codes, cyclic code, Masking techniques,

Unit 4:

Compression: loss less and lossy, Huffman codes, LZW algorithm, Binary

Image compression schemes, run length encoding, CCITT group 3 1- 10

DCompression, CCITT group 3 2D compression, CCITT group 4

2DCompression.

Unit 5:

Convolutional codes, sequential decoding. Video image Compression: CITT H 9

261 Video coding algorithm, audio (speech) Compression. Cryptography and

cipher.

Unit 6:

Case study of CCITT group 3 1-DCompression, CCITT group 3 2D 4

compression.

COURSE OUTCOMES

After completion of course, students would be:
e The aim of this course is to introduce the principles and applications of information theory.
» The course will study how information is measured in terms of probability and entropy.

* The students learn coding schemes, including error correcting codes, The Fourier
perspective; and extensions to wavelets, complexity, compression, and efficient coding of
audio-visual information.

References: @/
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1. Fundamentals in information theory and coding, Monica Borda,Springer.

2. Communication Systems: Analog and digital, Singh and Sapre, TataMcGraw Hill.

3. Multimedia Communications Fred Halsall.

4. Information Theory, Coding and Cryptography R Bose.

5. Multimedia system Design Prabhat K Andleigh and Kiran Thakrar.
Course Code ICSM104B
Course Name Data Preparation and Analysis
Credits 4
Pre-Requisites

Total Number of Lectures: 48
COURSE OBJECTIVE
o To prepare the data for analysis and develop meaningful Data Visualizations
LECTURE WITH BREAKUP NO. OF
LECTURES

Unitl:
Data Gathering and Preparation: 9
Data formats, parsing and transformation, Scalability and real-time issues

Unit2:
Data Cleaning:
Consistency checking, Heterogeneous and missing data, Data Transformation 11
and segmentation
Unit3:
Exploratory Analysis: 13
Descriptive and comparative statistics, Clustering and association, Hypothesis
generation
Unit4:
Visualization: 15
Designing visualizations, Time series, Geolocated data, Correlations and

connections, Hierarchies and networks, interactivity

COURSE OUTCOMES

After completion of course, students would be:

e Able to extract the data for performing the Analysis.

References:

1. Making sense of Data : A practical Guide to Exploratory Data Analysis and Data Mining, by Glenn

]J. Myatt
Course Code ICSM104C
Course Name Cloud Computing
Credits 4
Pre-Requisites




Total Number of Lectures: 48

COURSE OBJECTIVE
e The student will also learn how to apply trust-based security model to real-world security
problems.

e An overview of the concepts, processes, and best practices needed to successfullysecure
information within Cloud infrastructures.

e Students will learn the basic Cloud types and delivery models and develop an understanding
of the risk and compliance responsibilities and Challenges for each Cloud type and service

delivery model.
LECTURE WITH BREAKUP NO. OF
LECTURES
Unit 1:
Introduction to Cloud Computing 4

Online Social Networks and Applications, Cloud introduction and overview,
Different clouds, Risks, Novel applications of cloud computing

Unit 2:

Cloud Computing Architecture

Requirements, Introduction Cloud computing architecture, On Demand Computing
Virtualization at the infrastructure level, Security in Cloud computing
environments, CPU Virtualization, A discussion on Hypervisors Storage 11
Virtualization Cloud Computing Defined, The SPI Framework for Cloud Computing,
The Traditional Software Model, The Cloud Services Delivery Model

Cloud Deployment Models

Key Drivers to Adopting the Cloud, The Impact of Cloud Computing on Users,
Governance in the Cloud, Barriers to Cloud Computing Adoption in the Enterprise

Unit 3:

Security Issues in Cloud Computing

Infrastructure Security, Infrastructure Security: The Network Level, The Host
Level, The Application Level, Data Security and Storage, Aspects of Data Security, 10
Data Security Mitigation Provider Data and Its Security

Identity and Access Management

Trust Boundaries and 1AM, IAM Challenges, Relevant IAM Standards and Protocols
for Cloud Services, IAM Practices in the Cloud, Cloud Authorization Management

Unit 4:

Security Management in the Cloud

Security Management Standards, Security Management in the Cloud, Availability
Management: Saa$, PaaS, IaaS

Privacy Issues

Privacy Issues, Data Life Cycle, Key Privacy Concerns in the Cloud, Protecting
Privacy, Changes to Privacy Risk Management and Compliance in Relation to Cloud
Computing, Legal and Regulatory Implications, U.S. Laws and Regulations,
International Laws and Regulations

11

Unit 5:

Audit and Compliance
Internal Policy Compliance, Governance, Risk, and Compliance (GRC), 8
Regulatory/External Compliance, Cloud Security Alliance, Auditing the Cloud for
Compliance, Security-as-a-Cloud




Unit 6:
ADVANCED TOPICS
Recent devlopments in hybrid cloud and cloud security.

COURSE OUTCOMES

After completion of course, students would be able to:

o Identify security aspects of each cloud model

e Develop a risk-management strategy for moving to the Cloud

e Implement a public cloud instance using a public cloud service provider

e Apply trust-based security model to different layer

References:

1. Cloud Computing Explained: Implementation Handbook for Enterprises, John Rhoton, Publication

Date: November 2, 2009

2. Cloud Security and Privacy: An Enterprise Perspective on Risks and Compliance (Theory in

Practice), Tim Mather, ISBN-10: 0596802765,0'Reilly Media, September 2009

Course Code CSM104D

Course Name GPU Computing
Credits 4
Pre-Requisites

Total Number of Lectures: 48

RSE OBJECTIVE

e To learn parallel programming with Graphics Processing Units (GPUs).

LECTURE WITH BREAKUP

NO. OF
LECTURES

Unit 1:

Introduction: History, Graphics Processors, Graphics Processing Units,
GPGPUs. Clock speeds, CPU / GPU comparisons, Heterogeneity, Accelerators,
Parallel programming, CUDA OpenCL / OpenACC,

Hello World Computation Kernels, Launch parameters, Thread hierarchy, Warps
/ Wavefronts, Thread blocks / Workgroups, Streaming multiprocessors, 1D /2D
/ 3D thread mapping, Device properties, Simple Programs

13

Unit 2:

Memory: Memory hierarchy, DRAM / global, local / shared, private / local,
textures, Constant Memory, Pointers, Parameter Passing, Arrays and dynamic
Memory, Multi-dimensional Arrays, Memory Allocation, Memory copying
across devices, Programs with matrices, Performance evaluation with different
Memories
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Unit 3:

Synchronization: Memory Consistency, Barriers (local versus global), Atomics,
Memory fence. Prefix sum, Reduction. Programs for concurrent Data Structures
such as Worklists, Linked-lists. Synchronization across CPU and GPU
Functions: Device functions, Host functions, Kernels functions, Using libraries
(such as Thrust), and developing libraries.

10

Unit 4:

Support: Debugging GPU Programs. Profiling, Profile tools, Performance
aspects

Streams: Asynchronous processing, tasks, Task-dependence, Overlapped data
transfers, Default Stream, Synchronization with streams. Events, Event-based-
Synchronization - Overlapping data transfer and kernel execution, pitfalls.

Unit 5:
Case Studies: Image Processing, Graph algorithms, Simulations, Deep Learning

Unit 6:
Advanced topics: Dynamic parallelism, Unified Virtual Memory, Multi-GPU
processing, Peer access, Heterogeneous processing

COURSE OUTCOMES

After completion of course, students would be:

GPUs, debugging and profiling parallel programs.

¢ Students would learn concepts in parallel programming, implementation of programs on

References:

1. Programming Massively Parallel Processors: A Hands-on Approach; David Kirk, Wen-mei Hwu;

Morgan Kaufman; 2010 (ISBN: 978-0123814722)

2. CUDA Programming: A Developer's Guide to Parallel Computing with GPUs; Shane Cook;

Morgan Kaufman; 2012 (ISBN: 978-0124159334)

Course Code CSMI104E
Course Name Pattern Recognition
Credit 4
Pre-requisite Linear algebra and Statistics
LECTURE WITH BREAKUP NO. OF
LECTURES
UNIT -1 6
Introduction to pattern recognition
Basic concepts- Definitions, data sets for Pattern Recognition, Structure of a typical pattern
recognition system. Different Paradigms of Pattern Recognition. Representations of Patterns and
Classes. Metric and non-metric proximity measures
UNIT -2 5
Probabilistic models
Methods for parameter estimation-Maximum-Likelihood (ML) estimation-Maximum a posteriori
(MAP) estimation-Bayesian estimation-Gaussian mixture model (Both unimodal-and multimodal
distribution)-Expectation-maximization method.
UNIT -3 4
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Features selection
Feature vectors - Feature spaces - Different approaches to Feature Selection-Filter, Wrapper and
Embedded. Sequential Feature Selection.

UNIT -4 3

Features extraction
Principal Component Analysis (PCA), Kernel PCA, CCA.

UNIT -5 12

Pattern classification using Statistical classifiers - Bayes’ and Naive Bayes classifier - Classification
performance measures — Risk and error probabilities. Linear Discriminant Function, Mahalanobis
Distance, K-NN Classifier, Fisher’s LDA, Single Layer Perceptron, Multi-layer Perceptron, Training
set, test set; standardization and normalization

UNIT -6 8

Basics of Clustering; similarity and dissimilarity measures ; clustering criteria. Different distance
functions and similarity measures. K-means algorithm, K-medoids, DBSCAN.

Text books

11
¥ i

Pattern Classification, R.O.Duda, P.E.Hart and D.G.Stork, John Wiley, 2001
Pattern Recognition and Machine Learning, C.M.Bishop, Springer, 2006

Reference books

1. Peter Flach, Machine Learning. Cambridge University Press, 2012.

2.
3.

Pattern Recognition, S.Theodoridis and K.Koutroumbas, 4th Ed., Academic Press, 2009
Statistical pattern Recognition; K. Fukunaga; Academic Press, 2000.

Course Code ICSM 105

Course Name Research Methodology and IPR
Credits 4

Pre-Requisites Numerical Analysis

Teaching Scheme

Lectures: 1hrs/week
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Course Outcomes:

At the end of this course, students will be able to

Understand research problem formulation.

Analyze research related information

Follow research ethics

Understand that today’s world is controlled by Computer, Information Technology,
but tomorrow world will be ruled by ideas, concept, and creativity.

e Understanding that when IPR would take such important place in growth of
individuals & nation, it is needless to emphasis the need of information about

Intellectual Property Right to be promoted among students in general & engineering
in particular.

e Understand that IPR protection provides an incentive to inventors for further
research work and investment in R & D, which leads to creation of new and better
products, and in turn brings about, economic growth and social benefits.

Syllabus Contents:

Unit 1: Meaning of research problem, Sources of research problem, Criteria
Characteristics of a good research problem, Errors in selecting a research problem, Scope
and objectives of research problem. ;

Approaches of investigation of solutions for research problem, data collection, analysis,
interpretation, Necessary instrumentations

Unit 2: Effective literature studies approaches, analysis
Plagiarism, Research ethics,
Unit 3: Effective technical writing, how to write report, Paper

Developing a Research Proposal, Format of research proposal, a presentation and
assessment by a review committee

Unit 4: Natureof Intellectual Property: Patents, Designs, Trade and Copyright. Processof
Patenting and Development: technological research, innovation, patenting, development.
International Scenario: International cooperation on Intellectual Property. Procedure for
grants of patents, Patenting under PCT.

Unit 5: Patent Rights: Scope of Patent Rights. Licensing and transfer of technology.
Patent information and databases. Geographical Indications.

Unit 6: New Developments in IPR: Administration of Patent System. New developments
inIPR; IPR of Biological Systems, Computer Software etc. Traditional knowledge Case

Studies, IPR and IITs.
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