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50. Integrated M.Tech. in Computer Science and Engineering with Specialization in

Cognitive Computing

50. (a) Mission of the Department

Mission Stmt — 1

To envision in creating, acquiring, and disseminating engineering knowledge on computational intelligence to elevate a student into
a professional by imparting knowledge on mathematics, computing sciences, artificial intelligence, and software engineering along
with the skills of cognitive computing.

Mission Stmt — 2

To offer a unique learning environment through world class faculty, curriculum, modernized lab facilities, and an interactive
classroom environment with real-time experience from industrial experts that leads to a computing career in the latest technologies.

Mission Stmt — 3

To uplift the innovative research and development in computational intelligence and its allied fields by collaborating with renowned
academic institutions and industries.

Mission Stmt — 4

To produce graduates who are global innovators and leaders in the development of computational intelligence-based systems, along
with the commitment to ethical responsibilities and lifelong learning.

50. (b) Program Educational Objectives (PEO)

PEO - 1 Graduates will be able to perform in technical/managerial roles ranging from design, development, problem solving to production
support in software industries and R&D sectors.

PEO -2 Graduates will be able to successfully pursue higher education in reputed institutions.

PEO-3 Graduates will have the ability to adapt, contribute and innovate new technologies and systems in the key domains of Computer
Science and Engineering.

PEO_4 Graduates will be ethically and socially responsible solution providers and entrepreneurs in Computer Science and other engineering
disciplines.

PEO_5 Graduates will possess the ability to adapt, contribute and innovate new technologies and systems in the key domains of Computer

Science and Engineering

50. (c) Mission of the Department to Program Educational Objectives (PEO) Mapping

Mission Stmt. - 1 Mission Stmt. - 2 Mission Stmt. - 3 Mission Stmt. - 4 Mission Stmt. - 5
PEO - 1 3 - - - 1
PEO-2 - - 2 - -
PEO-3 - 3 3 - -
PEO - 4 - - - 2 3
PEO-5 - - - 3 3

3 — High Correlati

50. (d) Mapping Program Educational Objectives (PEO) to Program Outcomes (PO)

on, 2 — Medium Cotrelation, 1 — Low Cotrelation

Program Outcomes (PO) Program Specific
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PEO-5 3 - - 3 - 3 - - - - - 3 - - 3

3 — High Correlation, 2 — Medium Correlation, 1 — Low Correlation

PSO — Program Specific Outcomes (PSO)

To understand, analyze, design, and develop computing solutions by applying fundamental concepts of computer science and

PSO -1 L

engineering.
PSO -2 To apply computing principles, skills and practices to develop solutions using logical and reasoning skills, for real life problems.
PSO-3 Ability to utilize Cognitive principles to design and develop cutting edge solutions for meeting the current demand of the industry.




50. (¢) Program Structure: Integrated M.Tech. in Computer Science and Engineering with Specialization
in Cognitive Computing

Humanities & Social Sciences Basic Science Courses (B)
including Management Courses (H) Hours /
Course Course
Hours / ) Week
Course Course Code Title
) Week LIT|P|C
Code Title : :
LIT|P|C 21PYB102J Semiconductor Physics and 3111215
21LEH101T |Communicative English 21103 Computational Methods
21LEH102T |Chinese 21CYB101J |Chemistry 311|125
21LEH103T |French 21MAB101T | Calculus and Linear Algebra 311104
21LEH104T |German 21MAB102T |Advanced Calculus and Complex Analysis| 3| 1|0 | 4
21LEH105T |Japanese 21103 Transforms and Boundary Value
21LEH106T |Korean 2IMAB20TT | problems AR
21LEH107T |Spanish 21MAB204T |Probability and Queueing Theory 311104
21LEH108T |Russian 21MAB302T |Discrete Mathematics 3[1/0]4
21GNH101J |Philosophy of Engineering 110 2] 2||21BTB102T |Introduction to Computational Biology 210]0(2
21PDH209T | Social Engineering 210(0]2 Total Credits| 32
21GNH401T |Behavioral Psychology 211103 ;
Total Credits| 13 Professional Core Courses (C)
Hours /
Engineering Science Courses (S) Course Course Week
Code Title
c Hours / LITTPlC
ourse Course Week - - - -
‘ ee 21CSC101T |Object Oriented Design and Programming| 2 | 1] 0| 3
Code Title c
: _JLITIP 21CSC201J | Data Structures and Algorithms 3l0l2]4
21EES101T _|Electrical and Electronics Engineering | 3 | 1| 0 | 4 |"210SC202J Operating Systems 3lol204
21MES101L: BaSI'C CIV.II and Meghanlcal Wo.rkshop 010142 |[>1cSC203P |Advanced Programming Practice 31104
21MES102L T |Engineering Graphics and Design 0101412 |"21CSC204J |Design and Analysis of Algorithms 3]0]2]4
21CSS101J | Programming for Problem Solving 310 2| 421CSC205P '|Database Management Systems 311004
210882017 |Computer Organization and 3| 1| 0| 4 || 21CSC206T |Artificial Intelligence 2[1]0]3
Architect
ICIHICCIUICH 21CSC301T |Formal Language and Automata 3lofo]3
21DCS201P ! Design Thinking and Methodology 112]10]3 21CSC302J ComputerNetworks 3(ol2]4
21CS8303T |Data Science 2/010]2 Software Engineering and Project
Total Credits| 21 ||| 27CSC303/J Managemen‘? I g 21012|3
Non Credit Courses (M) 21CSC304J |Compiler Design 210123
Hours / 21CSC305P '|Machine Learning 211(0]3
Course Course Week 21CSC402P |Report Writing 2l0]0]2
Code Title LITIPIc |l 21CSC405J |Deep Learning for Cognitive Computing | 3| 0] 2] 4
21PDM101L | Professional Skills and Practices 0]o]2 21CSC505T | Computer Graphics and Vision 311104
21PDM102L 7| General Aptitude 0lo]2 210SC506. | Computation and Cognition: The 3lol2l4
21PDM201L 7| Verbal Reasoning olof2], Probabilistic Approach
21PDM202L | Critical and Creative Thinking Skills 0lo]2 21IPC501J 2 | Research Methodology 2| 11214
21PDM301L | Analytical and Logical Thinking Skills | 0 [ 0] 2 Total Credits| 60
21PDM302L | Employability Skills and Practices 0102 Open Elective Courses
21CYM101T | Environmental Science 110(0]0 (Any 4 Courses)
21LEM101T | Constitution of India 110(0]0 Hours /
21LEM102T '| Universal Human Values — Introduction | 1] 0] 0] 0 CC"“ése C?,‘:lrse Week
21LEM201T 7| Professional Ethics 1]0]0]0 ode e L[T[P]|C
Universal Human Values-II: 21CS0351T |Web Programming 2|11]0]3
21LEM202T " |Understanding Harmony and Ethical 21110 3| 21CS0352T |Python Programming 211103
Human Conduct 21CS0353T |Mobile Application Development 2|1]0]3
21LEM301T *|Indian Art Form 110]0]0|[21cS0354T |Data Analytics 2111013
21LEM302T ' |Indian Traditional Knowledge 110]0]0 Total Credits| 12
21GNM101L "|Physical and Mental Health using Yoga
21GNM102L *|National Service Scheme olol2lo Project Work, Seminar, Internship in Industry / Higher Technical
21GNM103L | National Cadet Corps Institutions (P)
21GNM104L *| National Sports Organization c C Hours /
Total Credits|03 i ke Week
LIT[P]|C




21GNP301L " |Community Connect 0j0|2|1
21CSP302L " |Project 0/0]6 3
21CSP303T ' |MOOC 310]0
21CSP401L _ [Major Project 0]0]30]|15
21CSP402L  |Major Project 002010
21CSP403L |Internship# 0]0[10]| 5
21CSP501L | Specialization Project 0[0]40]|20
21CSP502L | Specialization Project 0[0[30]15
21CSP503L |Domain Internship 0[0]10| 5
Total Credits| 39

Professional Elective Courses (E)
(Any 11 courses)

Course
Code

Course
Title

Hours /

Week

—

Professional Elective Courses (E)

21CSE251T

Digital Image Processing

Course
Code

Hours /

Course Week

Title T

21CSE252T

Biometrics

21CSE418T

Cyber Physical Systems

21CSE271T

Programming in Java

21CSE421T

Business Intelligence and Analytics

21CSE272T

Genetic Algorithm and its Applications

21CSE430T

Automatic Speech Recognition

21CSE291T

Introduction to Cognitive Neuroscience

21CSE439T

Virtual Reality and Augmented Reality

21CSE311P

Robot Programming

21CSE451T

Pattern Recognition Techniques

21CSE312P 1

Software Engineering in Artificial
Intelligence

B Y (w ) fw) ERN PR )

21CSE541T

Probabilistic Graphical Models: Principles
and Techniques

21CSE313P !

Accelerated Data Science

21CSE542T

Deep Generative Models

21CSE326T

Artificial Neural Networks

21CSE355T

Data Mining and Analytics

21CSE543T

Brain Machine Interface: Science,
Technology and Application

21CSE356T

Natural Language Processing

21CSE544T

Data Analysis and Visualization

21CSE358T

Network Security and Cryptography

21CSE361T

Database Security and Privacy

21CSE545T

Computational Perception and
Cognition

21CSE371T

Advanced Algorithms

21CSE546T

Medical Signal Processing

21CSE376T

Nature Inspired Computing Techniques

21CSE547T

Deep Multitask and Meta Learning

21CSE381T

Forensics and Incident Response

21CSE548T

Spatial and Temporal Computing

21CSE397T

Philosophy of Cognitive Science

21CSE549T

Decision Making Under Uncertainty

21CSE398T

Logic and Knowledge Representation

21CSE552T

Computational Linguistics

21CSE411T

Artificial Intelligence in genomics and
disease prediction

21AIES36T

Artificial Intelligence Engines

21CSE412T

Machine learning in drug discovery

21AIES38T

Artificial Intelligence for Industrial
Applications

21CSE414T

loT Concepts and Applications

21AIES39T

Artificial Intelligence in Medical Imaging

21CSE416T

Robotics: Computational Motion
Planning

21AIES41T
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Neural Network models of Cognition 310

21CSE417T

Reinforcement Learning Techniques
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50. (f) Programme Articulation: Integrated M.Tech. in Computer Science and Engineering with
Specialization in Cognitive Computing

Program Outcomes (PO) PSO
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Course

Code Course Name

Conduct investigations of

Design/development of
complex problems

solutions

+ Modern Tool Usage

' [The engineer and society

+ [Environment & Sustainability
* [Individual & Team Work

+ |[Communication

+ [Project Mgt. & Finance

+ [Ethics
+ PSO-3

21CSS101J |Programming for Problem Solving
21CSS303T |Data Science

21CSS201T |Computer Organization and Architecture
21CSC201J |Data Structures and Algorithms

21CSC101T |Object Oriented Design and Programming
21CSC204J |Design and Analysis of Algorithms
21CSC202J |Operating Systems

210SC303) Software Engineering and Project
Management

21CSC203P |Advanced Programming Practice

21CSC301T |Formal Language and Automata
21CSC302J |Computer Networks

21CSC205P |Database Management Systems
21CSC304J |Compiler Design

21CSC206T |Artificial Intelligence

21CSC305P |Machine Learning

21CSC505T |Computer Graphics and Vision

21CSC506J Computation and Cognition: the probabilistic
approach

21CSE251T |Digital Image Processing

21CSE252T |Biometrics

21CSE271T |Programming in Java

21CSE272T |Genetic Algorithm and its Applications
21CSE291T |Introduction to Cognitive Neuroscience
21CSE311P |Robot Programming

21CSE312P |Software Engineering in Artificial Intelligence
21CSE313P |Accelerated Data science

21CSE326T |Artificial Neural Networks

21CSE355T |Data Mining and Analytics

21CSE356T |Natural Language Processing

21CSE358T |Network Security and Cryptography
21CSE361T |Database Security and Privacy

21CSE371T |Advanced Algorithms

21CSE376T |Nature Inspired Computing Techniques -
21CSE381T |Forensics and Incident Response 2 2
21CSE397T |Philosophy of Cognitive science -
21CSE398T |Logic and Knowledge representation -
21CSE411T A(tiﬁcial Intell_ige;nce in genomics and
disease prediction

21CSE412T |Machine learning in Drug Discovery
21CSE414T |loT Concepts and applications
21CSE416T |Robotics: Computational Motion Planning
21CSE417T |Reinforcement Learning Techniques

21CSE418T Cyber physical systems

21CSE421T |Business Intelligence and Analytics -
21CSE430T |Automatic Speech Recognition
21CSE439T |Virtual Reality and Augmented Reality
21CSE451T |Pattern Recognition Techniques
21CSE499T |Neural Network models of Cognition
21CSE541T Probabilisti_c Graphical models: Principles
and Techniques

21CSE542T |Deep Generative Models - 3 - 3 - - - -1 3 - - - 1 -
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Course
Code

Course Name

Program Outcomes (PO)

PSO
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Design/development of

solutions

Conduct investigations of
IThe engineer and society
Environment & Sustainability

complex problems
Individual & Team Work

Modern Tool Usage

Ethics

Communication

Project Mgt. & Finance

Life Long Learning

21CSE543T

Brain Machine Interface: Science,
Technology and Application

~> Problem Analysis

21CSE544T

Data Analysis and Visualization

21CSE545T

Computational Perception and Cognition

21CSE546T

Medical signal Processing
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21CSES47T

Deep Multitask and meta learning

' |w|=|w|=| <« [Engineering Knowledge

21CSE548T

Spatial and Temporal Computing

21CSE549T

Decision making under uncertainty

21CSE552T

Computational Linguistics

w

21AIE536T

Artificial Intelligence Engines

w
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21AIE538T

Artificial Intelligence for Industrial
applications

21AIE539T

Artificial Intelligence in Medical Imaging

21AIE541T

Multimodal machine learning

21CSP302L

Project

21CSP303T

MOOC

21CSP401L

Major Project

21CSP402L

Semester Internship-1

21CSP501L

Specialization Project

21CSP502L

Semester Internship-Il

Program Average

WWwWwWw|w|IN (N | w|w

W WwW|W [N [N ||

WWwWWw|w|N (N | w|w

W (W (W|W| NN
Wl |W|W| N[N+
W W W|w| NN
Wl W |W|W| N[N+
WW (W |W|W| NN
W W|W|wW| NN

W (W |W|W| N[N+

W WW|wW| NN

W W w|w| NN

Wl ww|w|INd N[ -

W w(w|w|Nd[(N (NN W [N

wlwlw|w|w|rnooro] v [aw|w|n|w|w|w|w| w [PSO-3




50. (g) Implementation Plan:

Integrated M.Tech.

Specialization in Cognitive Computing

in Computer Science and Engineering

Semester - | Semester - I
Hours / Hours /
e o s | | e o
LIT|P|C L|T|P
21LEH101T |Communicative English 2| 110]3]|| 21LEH102T |Chinese
21MAB101T |Calculus and Linear Algebra 3| 1]0]4]| 21LEH103T |French
Semiconductor Physics and 21LEH104T |German
21PYB102J Computational Methods 171215 21LEH105T |Japanese 20110
21MES102L "|Engineering Graphics and Design 0[10]4]2]|| 21LEH106T |Korean
21EES101T |Electrical and Electronics Engineering 31 110][4]|| 21LEH107T |Spanish
21CSS101J |Programming for Problem Solving 310]2][4|| 21LEH108T |Russian
21CYM101T !|Environmental Science’ 11000 || 21GNH101J |Philosophy of Engineering 110|122
21PDM101L ?|Professional Skills and Practices 0(0]2]0 Advanced Calculus and  Complex
21LEM101T ?|Constitution of India 11000 LAY Analysis HHEE
Total Credits| 22 ||| 21CYB101J |Chemistry 3[1]2]5
21BTB102T |Introduction to Computational Biology | 20| 0| 2
Semester - Il Y 210sC101T |Obiéct Oriented Design and 21110l 3
Course Course Week 1 Programming :
Code Title T1F ¢ 21MES101L ' |Basic Civil a'nd A/lechanlcal Workshop | 0| 0| 4|2
21PDM102L ' | General Aptitude 0(0]2]0
21MAB201T ;: Zgls;‘(';rgvs and Boundary Value 30110l 4]| 216NM101L : Physical and Mental Health using Yoga
21CSC201J | Data Structures and Algorithms 3[0(2]4 g;gm;gi, x:zgz:; gig’;fecirc:f me 0lo]2
21CSC202J | Operating Systems 31024 7 : P
21CSC203P |Advanced Programming Practice 31 o 4] 2CNM104L T National Sports Organizaion Toial Crodits
21CSS201T |Computer Organization and Architecture | 3| 1|0 | 4
21DCS201P "\ Design Thinking and Methodology 112]0] 3 Semester - IV
21LEM201T | Professional Ethics 110/0]0 Course Course Hours /
21PDM201 | Verbal Reasoning oJof2]o Code Title Week
Total Credits| 23 LIT|P|C
21MAB204T |Probability and Queueing Theory 3[1]0[4
21CSC204J |Design and Analysis of Algorithms 31024
21CSC205P ! |Database Management Systems 311104
Semester —V 21CSC206T | Artificial Intelligence 211103
Hours / E Professional Elective - | 3
Course Course Week 21PDH209T ! | Social Engineering 21002
Code Title CITIP C 21PDM202L | Critical and Creative Thinking Skills 0(0]2]0
: : Universal Human Values-II:
21MAB302T | Discrete Mathematics 31104 . .
21CSC301T |Formal Language and Automata 31003 21LEM202T ! gzie;;tzr;cgggcl;larmony S SHE
21CSC302J | Computer Networks 3(0[2 4 Total Credits
21CSC305P | Machine learning 2/1]03
E Professional Elective - Ii 3 Semester - VI
0 Open Elective - | 3 Hours /
21GNP301L  Community Connect 0021 nggze C?ﬁlrje Week
21PDM301L " Analytical and Logical Thinking Skills 0/0/2 0 L|T|P|C
21LEM301T 1| Indian Art Form 110]0] 0 || 21CSS303T |Data Science 2(0|0]2
Total Credits| 21 21CSC303J Software Engineering and Project 2lolals
Management
21CSC304J | Compiler Design 210123
Semester - VIl E Professional Elective - [ll 3
Course Course |'\*/‘\)/U"3 / E Professional Elective - IV 3
Code Title eek 0 Open Elective — Ii 3
L | T |P|CII21cSP302L *|Project 0lole
21GNH401T |Behavioral Psychology 211103 |I21cSP303T IMOOC 3l0l0 3
E Professional Elective - V 3 ||[21PDM302L *|Employability Skills and Practices 0olol2]o
E Professional Elective - VI 3 ||[21LEM302T 7| Indian Traditional Knowledge 1]0]0]o
21CSC402P | Report Writing 210102 Total Credits| 20
21CSC405J |Deep Learning for Cognitive Computing | 30| 2 | 4
0 Open Elective -lll 3
Total Credits| 18




Semester - VIIl

Hours /

Fite o
LIT|IP|C
21CSC505T |Computer Graphics and Vision 311014

Computation and Cognition: The

AL Probgbilistic Approac% 3101214
21IPC501J 2 |Research Methodology 211124
21CSP401L |Major Project 0103015
21CSP402L |Major Project 0(0]20]10
21CSP403L |Internship 0/0]10] 5
Total Credits| 27

Semester - IX Semester - X
Course Course Hours / Course Course Hours /
Code Title Week c i Week
LITIPIC ode Title LITIPlcC
E Professional Elective - VI 3 " 21CSP501L | Specialization Project 0[0[40]20
E Professional Elective — VIl 3 \[21CSP502L _[Specialization Project 0[0[30]15
E Professional Elective — IX 3 |\”_21CSP503L | Domain Internship 0lof10]5
E Professional Elective — X 3 Total Credits| 20
E Professional Elective -XI| 3
0 Open Elective-IV 3
Total Credits| 18

#Students have to register either 21CSP401L or 21CSP402L and 21CSP403L both in eighth semester and either 21CSP501L or 21CSP502L and
21CSP503L in tenth semester
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