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DEPARTMENT VISION

Imparting innovation and value based education in Industrial Engineering and Management

for steering organizations to global standards with an emphasis on sustainable and inclusive

development.
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DEPARTMENT MISSION

To impart scientific knowledge, engineering and managerial skills for driving
organizations to global excellence.

To promote culture of training, consultancy, research and entrepreneurship
interventions among the students & faculty.

To institute collaborative academic and research exchange programs with National
and globally renowned Universities, industries and other organizations.

To establish and nurture Center of Excellence in the niche area of Industrial and

Systems Engineering.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

Conceive, design, implement and operate integrated man — machine systems, focus
on appropriate measures of performance at strategic, tactical and operational levels.
Exhibit competency to adapt to changing roles for achieving organizational
excellence.

Design and develop sustainable technologies and solutions for betterment of
society, at large.

Pursue entrepreneurial venture with a focus on creativity and innovation for

developing newer products, processes and systems.

PROGRAM SPECIFIC OUTCOMES (PSOS)

Design, develop, implement and improve integrated systems that include people,
materials, information, equipment and energy.

Apply statistical and simulation tools, optimization and meta-heuristics techniques
for analysis of various systems leading to better decision making.

Demonstrate the engineering relationships between the management tasks of
planning, organization, leadership, control, and the human element in various

sectors of economy.

Lead Society: Institute of Industrial Engineers (IIE)
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SEVENTH SEMESTER CREDIT SCHEME

Sl Course Course Title BoS Credit Allocation Totz}l
No. Code L T P Credits
1. 18HS71 Coqstltutlon of India and Professional HSS 3 0 0 3
Ethics
2. |18IM72 Product Design and Development ™M 4 0 1 5
3 |18IM73 Foundatlpns of Robotics and M 3 0 1 4
Automation
4. |I8IM7FX  |Elective F (PE) M 3 0 0 3
5. [18IM7GX |Elective G(PE) M 3 0 0 3
6. |18G7H09  |Elective H (GE)* Resgf)cs“ve 3 0 0 3
Total Number of Credits 19 0 2 21
Total number of Hours/Week 19 0 5
Note:**Students should take other department Global Elective courses.
EIGHT SEMESTER CREDIT SCHEME
1\S1L C((:)u(ll‘se Course Title BoS Credit Allocation CTO?i
0. ode L T P reaits
1. |[18IMPS&1 Major Project M 0 0 16 16
Total Number of Credits 0 0 16 16
Total number of Hours/Week 32
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Semester: VII

CONSTITUTION OF INDIA AND PROFESSIONAL ETHICS
(Common to All Programs)

Course Code ¢ | 18HS71 CIE : | 100 Marks
Credits: L:T:P ¢ | 3:0:0 SEE : | 100 Marks
Total Hours : | 39L SEE Duration : | 3.00 Hours

Course Learning Objectives: The students will be able to

1 | Apply the knowledge of the constitutional literacy to become aware of the fundamental rights
and duties in their role as Engineers.

2 | Understanding of ethical and legal aspects of advertising, consumer problems and their redressal
mechanism related to product and service standards.

3 | Discuss the knowledge of substantive Labor law and to develop skills for legal reasoning and
statutory interpretations.

4 | Evaluate individual role, responsibilities and emphasize on professional/ engineering ethics in
shaping professions.

Unit -1 10 Hrs

Indian Constitution- Salient features of Indian Constitution ,Preamble to the Constitution of India;
Provisions Relating to Citizenship in India- at the Commencement of the Constitution and Later with
latest amendments, Modes of Acquisition and Termination of Citizenship of India. Scope & Extent of
Fundamental Rights-Articles 14-32 with case studies; Right to Information Act, 2005 with Case
studies.

Unit — 11 | 10 Hrs

Directive Principles of State Policy- Significance of Directive Principles of State Policy,
Fundamental Duties in the Constitution of India; Union Executive- President and State Executive-
Governor; Parliament & State Legislature; Council of Ministers; Anti-defection law; Union and State
Judiciary; Emergency provisions; Elections, Administrative tribunals. Human Rights & Human
Rights Commission.

Unit —I11 | 06 Hrs

Consumer Protection Law - Definition and Need of Consumer Protection; Consumer Rights under
the Consumer Protection Act, 2019; Unfair Trade Practice, Defect in goods, Deficiency in services;
Product liability and Penal Consequences, False and Misleading Advertisement, E-Commerce,
Alternate dispute Redress mechanism; Redresses Mechanisms under the Consumer Protection Act,
2019.

An overview of Indian Penal Code 1860 (Law Of Crimes)

Unit -1V 06 Hrs

Introduction to Labour Legislations - Industrial Relation, Labour Problem and Labour Policy in
India; Labour Welfare and Social Security- Factories Act, 1948, Sexual Harassment of Women at
Workplace (Prevention, Prohibition and Redressal) Act, 2013; the Child Labour (Prohibition and
Regulation) Act, 1986, Maternity Benefit (Amendment) Act, 2017; Industrial Dispute Act, 1947,
Reference of Disputes to Boards, Courts or Tribunals.

Unit -V | 07 Hrs

Scope and aims of engineering ethics (NSPE Code of Ethics), Responsibility of Engineers,
Impediments to responsibility. Honesty, Integrity and reliability, Risks, Safety and Liability in
Engineering. Corporate Social Responsibility. Statutory Provision regarding prohibition and
prevention of Ragging.

Industrial Engineering and Management 1
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Course Outcomes: After completing the course, the students will be able to

CO1 | Demonstrate the citizen’s fundamental Rights, duties & consumer responsibility capability
and to take affirmative action as a responsible citizen.

CO2 | Identify the conflict management in legal perspective and judicial systems pertaining to
professional environment, strengthen the ability to contribute to the resolve of human rights
& Ragging issues and problems through investigative and analytical skills.

CO3 | Understanding process of ethical and moral analysis in decision making scenarios and
inculcate ethical behavior as a trait for professional development.

CO4: | Apply the knowledge to solve practical problems with regard to personal issues & business
Enterprises.

Reference Books

1 Dr. J. N Pandey, Constitutional Law of India, Central Law Agency, 2020 edition

) Avtar Singh: Law of Consumer Protection: Principles and Practice, Eastern Book Company,
5™ Edition, 2015, ISBN -13:978-9351452461

3 S.C. Srivastava: Industrial Relation and Labour Laws, Vikas Publishing House, 6™ Edition,
2012, ISBN: 9789325955400

4 Jr. Charles E Harris, Michael. S. Pritchard and Michael J Rabins, Engineering Ethics,
Wadsworth Cengage Learning, 5™ Edition, 2009, ISBN-978-0495502791

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by way of quizzes (Q), tests (T) and experiential learning (EL). A minimum of three
quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30 marks. All quizzes are
conducted online. Faculty may adopt innovative methods for conducting quizzes effectively. The
number of quizzes may be more than three also. The three tests are conducted for 50 marks each and
the sum of the marks scored from three tests is reduced to 50. The marks component for experiential
learning is 20. Total CIE is 30(Q) +50(T) +20(EL) =100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the course
contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units Il and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO-PO Mapping
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11 | POI12
CO1 3 2 - - - - - - - 1 - 1
CO2 3 2 2 1 - - - - - 1 - 1
CO3 3 3 2 2 - - - - - 1 - 1
CO4 3 3 3 3 - - - - - 1 - 1

High-3: Medium-2 : Low-1

Industrial Engineering and Management 2
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Semester: VII

PRODUCT DESIGN & DEVELOPMENT

Course Code : | 18IM72 CIE : 1 100 + 50 Marks
Credits: L:T:P | : | 4:0:1 SEE : | 100 + 50 Marks
Total Hours : | 52L + 24P SEE Duration : 1 03 + 03 Hours

Course Learning Objectives: The students will be able to

1 | To understand the structured product development processes

2 | To understand the contributions and role of multiple organizational functions for
creating a new product

3 | To apply engineering knowledge for the development of innovative and market
acceptable products.

4 | To expose the tenets of design and development of a manufacturing process that builds
the product at the scales and quality as demanded by the customer and the market

5 | To develop an ability to coordinate multiple, interdisciplinary tasks in order to achieve
the mission and goals of the product development organizations.

Unit-1 | 09 Hrs

Introduction: Definition of product design, design by evolution, design by innovation,
Essential factors of Product design, Characteristics of successful product development, Stage
gate decision making, Design thinking approach to product design.

Development Processes and Organizations: A generic development process, concept
development: the front-end process, adapting the generic product development process, the
AMF development process, product development organizations, the AMF organization.
Product Planning: The product planning process, identify opportunities. Product strategies,
Analysis of a product, The three S's, Evaluate and prioritize projects, allocate resources and
plan timing, complete pre project planning, reflect on the results and the process.

Unit — 11 | 11 Hrs

Identifying Customer Needs: Gather raw data from customers; interpret raw data in terms
of customer needs, organize the needs into a hierarchy, establish the relative importance of
the needs and reflect on the results and the process. Quality Function Deployment.

Product Specifications: What are specifications, Basic design considerations and
constraints, Various types of specification, when are specifications established, establishing
target Specifications, setting the final specifications.

Concept Generation: The activity of concept generation, clarify the problem, search
Externally, search internally, Benchmarking, explore systematically, reflect on the results and
the process.

Unit 111 | 11 Hrs

Concept Selection: Overview of methodology, concept screening, concept scoring, caveats.
Concept Testing: Define the purpose of concept test, choose a survey population, choose a
survey format, communicate the concept, measure customer response, interpret the result,
reflect on the results and the process.

Product Architecture: What is product architecture, implications of the architecture,
establishing the architecture, variety and supply chain considerations, platform
planning, related system level design issues.

Unit IV | 10 Hrs

Industrial Design: Assessing the need for industrial design, the impact of industrial design,
industrial design process, managing the industrial design process, assessing the quality of
industrial design. Problems faced by Industrial design Engineer.

Design for Manufacturing: Definition, Approach to design, Production Requirements,
estimation of manufacturing cost, reducing the cost of components, assembly,
supporting production, VCP, Overview of Design for production - Metal parts, Designing

Industrial Engineering and Management 3
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with plastics, Rubber, ceramics and wood, Impact of DFM & DFX on other factors.
Concurrent engineering, reasons for adopting concurrent engineering, factors preventing the
adoption of Concurrent engineering.

Prototyping: Prototyping basics, principles of prototyping, technologies, planning for
prototypes.

Unit -V | 11 Hrs

Ergonomics: Description of human-machine interface, ergonomics and its area of
application in the product design systems, Aesthetics & ergonomics tradeoff decisions,
ergonomics in automotive design, Ergonomics in IoT environment.

Anthropometric Principles in Workspace and Equipment Design: Anthropometry and its
use, types of anthropometric data, principles of applied anthropometry in ergonomics,
application of anthropometry in product design, case studies.

Cognitive Ergonomics: Problem solving and decision-making, cognitive control of systems,
Modeling of human operator control strategy, user models of interactive systems, the human operator
as a decision maker, improving human decision making and problem solving.

Product design and development laboratory

Cycle 1

Empirical formulae Based product design
1. Stress calculation
2. Snap fit and bolt calculation
3. Calculating per unit cost of the product
Review existing products and services
1. Product Analysis and appreciation/ Product failure analysis
2. Benchmarking of product features and identify the future scope
3. Norman Doors- Identifying design issues in existing products
New concept generation- Sketching/ Rendering
Scouting for product idea (Cross over learning)
Mind mapping of futuristic products
Concept Generation using Morph matrix
Concept selection using Pugh matrix
Product dissection for Reverse Engineering
Idea Stimulator using Value Engineering
Generating ideas from lead users

Tools for Functional Innovation
Eliminate, Combine, Separate, Copy, Segment, vary, Maximize, Invert, Adapt, Magnify,
Import
User Interface design /User Experience (UI/UX)
1. User flow layout
2. Create a Wireframe of a Page

Cycle IT (Ergonomics aspects in product design)

e Overview of PLM using wind chill- (Product Data Management)

e Creation of virtual prototype for a physical product

Capturing of anthropometric data for product design using composite integrated
anthropometer

Simulation of a manufacturing process using PLM

Ergonomical assessment of a 3D prototype using ergofellow and PLM
Assessment of Human elements in PLC using JACK (Nextgen)

Human machine interaction-I using HTML (Cognitive ergonomics)

Industrial Engineering and Management 4
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e Ergonomics in Automotive design process such as discomfort glare and dimming
request prediction, percentile value computation, and visibility prediction model.

Course Qutcomes: After completing the course, the students will be able to

CO1: | Explain the structured approaches to Product design and development projects.

CO2: | Understand the challenges facing product designers and appreciate the need for
adapting a development mind set

CO3: | Develop the capability to work in teams and apply the structured product design and
development methodologies for solving problems.

CO4: | Analyze the need for integrated product design and process development frameworks.

COS5: | Create product solutions and develop prototypes of concepts generated.

Reference Books

Product Design and Development, Karl. T.Ulrich, Steven D Eppinger, edition 2009,

112008, Tata McGrawHill, ISBN — 0-07058513-X.

5 Product Design and Manufacturing, A C Chitale and R C Gupta, 4" Edition, 2007, PHI,
ISBN: 9788120333178.

3 Product Design, Kevin Otto and Kristen Wood, 1% edition, 2001, Pearson Education-,
ISBN-10: 0130212717.

4 Introduction to Ergonomics, R S Bridger, 4™ Edition, 2017, CRC Press, ISBN:

9781498795944.

Human Factors in Engineering and Design; Mark S. Sanders and Ernest J McCormick;
5 | 7" Edition, McGraw-Hill Education, 2013, ISBN-10: 1259064727 /13: 978-
1259064722.

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by way of quizzes (Q), tests (T) and experiential learning (EL). A minimum of three
quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30 marks. All quizzes are
conducted online. Faculty may adopt innovative methods for conducting quizzes effectively. The
number of quizzes may be more than three also. The three tests are conducted for 50 marks each and
the sum of the marks scored from three tests is reduced to 50. The marks component for experiential
learning is 20. Total CIE is 30(Q) +50(T) +20(EL) =100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the course
contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units Il and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO-PO Mapping
CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY9 | PO10 | PO11 | PO12
Cco1 2 2 3 1 - - - 3 3 3 3 -
Cco2 2 - - 3 2 3 - - - - 2 3
Cco3 3 - - - - - 3 - 3 - - 3
CO4 - 3 - 3 3 2 - - 3 2 - -

High-3: Medium-2 : Low-1
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Semester: VII

FOUNDATIONS OF ROBOTICS AND AUTOMATION

Course Code : | 18IM73 CIE : | 100 + 50 Marks
Credits: L:T:P | : | 3:0:1 SEE : | 100 + 50 Marks
Total Hours : | 39L + 24P SEE Duration | : | 03 + 03 Hours

Course Learning Objectives: The students will be able to

1 | To remember the basic concept of industrial automation.

2 | To select suitable major control components required to automate a process or an
activity

3 | To provide the student with some knowledge and skills associated with robot control.

4 | To develop the student’s knowledge in various robot structures and their workspace.

5 | To remember the basic concept of industrial automation.

Unit-1 \ 06 Hrs

Automation: Introduction, Definition of Automation, Mechanization vs. Automation,
Advantages of Automation, Goals of Automation, Social Issues of Automation, Low Cost
Automation, Types of Automation Current Emphasis in Automation, Reasons for
Automation, Reasons for not Automation, Issues for Automation in Factory Operations,
Strategies for Automation.

Unit —II [ 10 Hrs

Transfer Devices & Feeders: Introduction, Fundamentals of Production Lines, Types of
Assembly Lines, Transfer Systems in Assembly Lines, Automatic Machines, Transfer
Devices/Machines, Selection of Transfer Devices, Transfer Mechanism in Transfer Devices,
Linear Transfer Mechanism, Rotary Transfer Mechanism, Classification of Transfer Devices,
Advantages and Disadvantages of Transfer Machines, Conveyor Systems used in Transfer
Devices, Feeders, Classification of Feeders, Criteria for Feeder Selection, Parts Feeding
Devices, Types of Feeders

Unit 11 | 08 Hrs

Robotics: Introduction, History of Robots, Definition of a Robot, Industrial Robot, Laws of
Robotics Motivating Factors, Advantages and Disadvantages of Robots, Characteristics of an
Industrial Robot, Components of an Industrial Robot, Comparison of the Human and Robot
Manipulator, Robot Wrist and End of Arm Tools, Robot Terminology, Robotic Joints,
Classification of Robots, Robot Selection

Unit -1V | 07 Hrs

Robotic Sensors & Robot End Effectors: Introduction, Types of Sensors in Robots,
Exteroceptors or External Sensors, Tactile Sensors, Proximity Sensors (Position Sensors),
Range Sensors, Machine Vision Sensors, Velocity Sensors, Introduction to End Effector,
Classification of End Effectors, Grippers, Selection of Gripper, Gripping Mechanisms, Tools,
Types of Tools Characteristics of End- of- Arm Tooling, Elements of End- of- Arm Tooling,
Types of Grippers Finger Grippers, Mechanical Grippers, Vacuum /Suction Grippers
Magnetic Grippers

Unit -V | 08 Hrs

Robot Programming: Introduction, Robot Programming, Robot Programming Techniques,
On-line Programming, Lead-Through Programming, Walk-Through Programming or
Teaching, Off-line Programming, Task-level Programming, Motion Programming, Overview
of Robot Programming Languages, Requirements for a Standard Robot Language, Robot
Languages Types of Robot Languages.

Industrial Engineering and Management 6
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Robotics and Automation laboratory

e Experiments on using hydraulic and pneumatic interface.
e Experiments on robot programing to perform simple task.

Course Outcomes: After completing the course, the students will be able to

CO1: | Describe the basic goal of automation.

CO2: | Summarize the different types of transfer and feeder devices used in automation.

CO3: | Have an understanding of the functionality and limitations of robotic actuators and
Sensors

CO4: | Will understand robot kinematics and robot programming.

Reference Books

1 Industrial Automation and Robotics, A. K. Gupta, S. K. Arora 3rd Edition, 2013,
University Science press.

Automation, Production System and Computer Integrated Manufacturing,
Mikell.P.Groover, 3™ Edition, 2007, PHI New Delhi, ISBN — 0132393212

Industrial Robotics, Mikell P. Groover , Mitchel Weiss , Roger N. Nagel , Nicholas G.
3 Odrey , Ashish Dutta McGraw Hill 2rd Edition ISBN 9781259006210

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by way of quizzes (Q), tests (T) and experiential learning (EL). A minimum
of three quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30
marks. All quizzes are conducted online. Faculty may adopt innovative methods for
conducting quizzes effectively. The number of quizzes may be more than three also. The
three tests are conducted for 50 marks each and the sum of the marks scored from three tests
is reduced to 50. The marks component for experiential learning is 20. Total CIE is 30(Q)
+50(T) +20(EL) =100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the
course contains two parts, Part — A and Part — B. Part — A consists of objective type questions
for 20 marks covering the complete syllabus. Part — B consists of five main questions, one
from each unit for 16 marks adding up to 80 marks. Each main question may have sub
questions. The question from Units I, IV and V have no internal choice. Units II and III have
internal choice in which both questions cover entire unit having same complexity in terms of
COs and Bloom’s taxonomy level.

CO-PO Mapping

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI2
Col1 2 _ 1 _ _ - 3 _ _ _ _ _
CcO2 _ 2 1 1 3 _ _ _ _ _ _ _
CO3 - - 1 _ _ _ 1 2 _ : :

1
—

1 - 1 - 1 - - -

CO4 - 2

High-3: Medium-2 : Low-1

Industrial Engineering and Management 7
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Semester: VII

FINANCIAL MANAGEMENT
(Group F: Professional Core Elective)
Course Code : | 18IM7F1 CIE : | 100 Marks
Credits: L:T:P |: |3:0:0 SEE : | 100 Marks
Total Hours : | 39L SEE Duration : | 3.0 Hours

Course Learning Objectives: The students will be able to

1 | Explain the nature of finance and its interaction with other management functions.

Highlight the use of understanding time value of money in financial decisions.

2
3 | Discuss the pros and cons of various sources of long term finance and working capital.
4 | Recognize the importance of knowing contemporary aspects in the financial world.

UNIT-I | 06 Hrs

Financial Management-An overview: Financial Decisions in a firm, Goals of a firm, Fundamental
principle of finance, Organization of finance function and its relation to other functions, Regulatory
framework.

The financial System: Functions, Assets, Markets, Market returns, Intermediaries, regulatory
framework, Growth and trends in Indian financial system.

Financial statements, Taxes and cash flow: Balance sheet, statement of profit and loss, items in
annual report, manipulation of bottom line, Profits vs Cash flows, Taxes.

(Conceptual treatment only)

UNIT-II | 10 Hrs

Time Value of Money: Future value of a single amount, future value of an annuity, present value of a
single amount, present value of an annuity.

Valuation of securities: Basic valuation model, bond valuation, equity valuation-dividend
capitalization approach and other approaches.

Risk and Return: Risk and Return of single assets and portfolios, measurement of market risk,
relationship between risk and return, implications

(Conceptual and Numerical treatment)

UNIT-III | 10 Hrs

Techniques of Capital Budgeting: Capital budgeting process, project classification, investment
criteria, Net present value, Benefit-Cost ratio, Internal Rate of return, Payback period, Accounting rate
of return.

Cost of Capital: Preliminaries Cost of debt and preference, cost of retained earnings, cost of external
equity, determining the proportions, weighted average cost of capital, weighted marginal cost of
capital schedule.

Capital structure and cost of capital: Assumptions and concepts, net income approach, net
operating income approach, traditional position, Modigliani and Miller Position, Taxation and Capital
structure, Other imperfections and Capital structure

(Conceptual and Numerical treatment)

UNIT-IV | 07 Hrs

Long term finance: Sources- Equity capital, Internal accruals, preference capital, term loans,
debentures. Raising long term finance- Venture capital, Initial Public Offer, Follow on Public Offer,
Rights Issue, Private Placement, Term Loans, Investment Banking

Securities Market: Primary market vs Secondary market, Trading and Settlements, Stock market
quotations and Indices, Govt. securities market, Corporate debt market.

Working Capital — Policy and Financing: Factors influencing working capital requirements,
Current assets financing policy, operating cycle and cash cycle. Accruals, trade credit, banks, public
deposits, inter-corporate deposits, short term loans, right debentures, commercial paper, Factoring
(Conceptual treatment only)

UNIT-V | 06 Hrs

Contemporary topics in Finance: Reasons and Mechanics of a merger, Takeovers, Divestures,
Demergers, World monetary system, Foreign exchange markets, raising foreign currency finance,
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International capital budgeting, Options market, Futures market, Warrants, Venture capital financing
framework, Indian venture capital scenario. (Conceptual treatment only)

Reference Books

1. | Fundamentals of Financial Management, Prasanna Chandra, 6™ Edition, 2018, McGraw Hill
Education(India) Pvt. Ltd, ISBN: 978-93-392-0313-9, 93-392-0313-5

2. | Financial Management-Text, Problems and Cases, Khan M Y & Jain P K, 8™ Edition, 2018,
McGraw Hill Education(India) Pvt. Ltd, ISBN: 9353162181 , 9789353162184

3. | Financial Management, I M Pandey, 11™ Edition, 2015, Vikas Publishing House, ISBN:
9789325982291

4. | Fundamentals of Financial Management, James C. Van Horne, 13™ Edition, 2008, Prentice Hall,
ISBN: 978-0273713630

Course Qutcomes: After completing the course, the students will be able to

CO1 | Explain the features of financial system and basic principles of financial management.

CO2 | Describe the processes and techniques of capital budgeting and theories of capital structure.

CO3 | Demonstrate an understanding of various sources of long term and working capital financing
by organizations.

CO4 | Analyze the trends in global financial scenarios.

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by the way of Tests (T), Quizzes (Q),) and Experiential Learning (EL). Three tests
are conducted for 50 marks each and the sum of the marks scored from three tests is reduced to 50.
Minimum of three quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30
marks. All quizzes are conducted online. Faculty may adopt innovative methods for conducting
quizzes effectively. The number of quizzes may be more than three also. The marks component for
experiential learning is 20. Total CIE is 50 (T) +30 (Q) +20 (EL) = 100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the course
contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units II and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO-PO Mapping

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
Co1 - - - - _ _ _ _ _ 1 2 _
CO2 - - - - _ _ _ _ _ 2 _
CO3 - - - - - - - _ _ _ 2 _
CO4 _ _ _ 1 _ _ _ 1 _ _ 2 :

Low-1 Medium-2 High-3
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Semester: VII

DATA MINING & PREDICTIVE ANALYTICS
(Group F : Professional Core Elective)

Course Code : | 18IM7F2 CIE : | 100 Marks
Credits: L:T:P : ] 3:0:0 SEE : | 100 Marks
Total Hours : | 40L SEE Duration : | 3.00 Hours

Course Learning Objectives: The students will be able to

1 | Understand various multivariate techniques for analysis of real life processes

2 | Use techniques such as regression, factor analysis, clustering to describe and infer about
processes through analysis of data

3 | Compare processes by analyzing them by using specific multivariate techniques.

Unit-I | 06 Hrs

Data Preparation: An Introduction to Data Mining and Predictive Analytics, The Need For Human
Direction of Data Mining, The Cross-Industry Standard Process for Data Mining: CRISP-DM,
Fallacies of Data Mining, What Tasks can Data Mining Accomplish

Data Preprocessing: Why do We Need to Preprocess the Data, Data Cleaning, Handling Missing
Data, Identifying Misclassifications, Graphical Methods for Identifying Outliers, Measures of Center
and Spread, Z-Score Standardization, Transformations to Achieve Normality, Numerical Methods for
Identifying Outliers

Unit — II | 09 Hrs

Dimension-Reduction Methods: Need for Dimension-Reduction in Data Mining, Principal
Components Analysis, Applying PCA to the Houses Data Set, How Many Components Should We
Extract?, Profiling the Principal Components, Validation of the Principal Components, Factor
Analysis

Unit —I1I | 09 Hrs

Preparing to Model the Data: Supervised Versus Unsupervised Methods, Cross-Validation, Over
fitting, Bias—Variance Trade-Off, Balancing The Training Data Set, Establishing Baseline
Performance

Classification: k-Nearest Neighbor Algorithm, Classification Task, k-Nearest Neighbor Algorithm,
Distance Function, Combination Function, Quantifying Attribute Relevance: Stretching the Axes,
Database Considerations, k-Nearest Neighbor Algorithm for Estimation and Prediction, Choosing k,
Application of k-Nearest Neighbor.

Unit -1V | 09 Hrs

Clustering: Hierarchical and K-Means Clustering, The Clustering Task, Hierarchical Clustering
Methods, Single-Linkage Clustering, Complete-Linkage Clustering, Means Clustering, Example of -
Means Clustering at Work, Behavior of MSB, MSE, and Pseudo-F as the K-Means Algorithm
Proceeds, Application of K-Means Clustering,

Association Rules: Affinity Analysis and Market Basket Analysis, Support, Confidence, Frequent
Item sets, and the A Priori Property, The A Priori Algorithm, Generating Frequent Item sets,
Generating Association Rules, Extension From Flag Data to General Categorical Data, Information-
Theoretic Approach: Generalized Rule Induction Method, Association Rules are Easy to do Badly,
How Can We Measure the Usefulness of Association Rules

Unit -V | 07 Hrs

Decision Trees: What is a Decision Tree?, Requirements for Using Decision Trees, Classification and
Regression Trees, Decision Rules, and CART Algorithms Applied to Real Data

Neural Networks: Input and Output Encoding, Neural Networks for Estimation and Prediction,
Simple Example of a Neural Network, Sigmoid Activation Function, Back-Propagation, Gradient-
Descent Method, Back-Propagation Rules, Example of Back-Propagation, Termination Criteria,
Learning Rate, Momentum Term, Sensitivity Analysis, Application of Neural Network Modeling
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Course Qutcomes: After completing the course, the students will be able to

CO1: | Explain the applicability of various multivariate techniques to analyze different sample data
sets

CO2: | Apply multivariate techniques to draw inferences about various processes by analyzing the
data from the processes.

CO3: | Analyze and interpret data so as to describe the process and to aid in decision making.

CO4: | Evaluate processes by analyzing their data using multivariate techniques to help in predicting
performance measures.

Reference Books

1 Data Mining and Predictive Analysis, Daniel T Larose, 2" Edition, 2015, Wiley, ISBN 978-1-
118-11619-7

) An Introduction to Multivariate Statistical Analysis, T.W. Anderson, 3rd Edition, 2003, Wiley,
ISBN: 978-0-471-36091-9

3 Applied Predictive Analytics: Principles and Techniques for The Professional Data Analyst,
Dean Abbott, 2014, John Wiley and Sons, ISBN: 978-1-118-72796-6

4 Fundamentals of Machine Learning for Predictive Data Analytics, John D. Kelleher, Brian Mac
Namee and Aoife D'Arcy, 2015, MIT Press, ISBN: 97802620 29445

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by way of quizzes (Q), tests (T) and experiential learning (EL). A minimum of three
quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30 marks. All quizzes are
conducted online. Faculty may adopt innovative methods for conducting quizzes effectively. The
number of quizzes may be more than three also. The three tests are conducted for 50 marks each and
the sum of the marks scored from three tests is reduced to 50. The marks component for experiential
learning is 20. Total CIE is 30(Q) +50(T) +20(EL) =100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the course
contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units Il and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO-PO Mapping
CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY9 | PO10 | PO11 | PO12
Co1 1 - 2 2 1 - - - - - - -
Co2 2 2 - - 2 - - - - - - -
Cco3 2 3 - - - - - - - - - -
CO4 1 2 2 2 - - - - - - - -

High-3: Medium-2 : Low-1
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Semester: VII

DESIGN OF EXPERIMENTS
(Group F : Professional Core Elective)
Course Code : | 18IM7F3 CIE : | 100 Marks
Credits: L:T:P : ] 3:0:0 SEE : | 100 Marks
Total Hours : | 39L SEE Duration : | 3.0 Hours

Course Learning Objectives: The students will be able to

1 | Explain the terminology and basic principles of design of experiments.

5 Use ANOVA and effect plots to compute significance of factors and reach conclusions about
effect of factors involved.

3 | Develop factorial and fractional factorial designs for product and process optimization

4 | Use signal to noise ratios to illustrate robust design concepts in process optimization.

5 | Select suitable experimental design for engineering applications using orthogonal arrays.

Unit — 1 | 07 Hrs

Introduction: Strategy of experimentation, applications, Basic principles, Terminology, Guidelines,
History of statistical design.
Principles of quality engineering — Tools used in robust design, Applications and benefits, Quality

loss function, Quadratic loss function, Noise factors, Optimization of product & process design, Role
of various quality control activities.

Unit — 11 | 10 Hrs

Factorial Experimentation- The 2 design, The 2° design, The general 2* design, A single replicate
of the 2* design, The 3 design. Problems.

Unit — ITI | 10 Hrs

Blocking and Confounding in the 2* Factorial Design: Blocking a replicated 2* factorial design,
Confounding in the 2* factorial design, Confounding the 2* factorial design in 2 & 4 blocks. Problems.

Fractional Factorial Designs: The one — half fraction & one — quarter fraction of the 2* design,
Resolution I, IV & V designs. Problems.

Unit — IV | 06 Hrs

Constructing Orthogonal Arrays: Counting degrees or freedom, selecting a standard orthogonal
array, dummy level technique, and compound factor method. Linear graphs and interaction
assignment, modification of linear graphs, column merging method, branching design. Strategy for
constructing an orthogonal array. Problems.

Unit -V | 06 Hrs

Steps In Robust Design Case study discussion illustrating steps in Robust Design.

Signal-To-Noise Ratio: Evaluation of sensitivity to noise. S/N ratios for static problems, S/N ratios
for dynamic problems.

Advanced Techniques: Taguchi Inner and Outer Arrays, Shainin Techniques.

Course Qutcomes: After completing the course, the students will be able to

CO1 | Explain principles and concepts of design of experiments and quality engineering.

CO2 | Illustrate quality engineering and robust design concepts.

CO3 | Develop factorial, fractional factorial and orthogonal array designs for product and process
optimization

CO4 | Conduct experiments and analyse data for product and process improvements.

Reference Books

1. | Design and Analysis of Experiments, D.C. Montgomery, 5™ Edition, 2006, Wiley India, ISBN —
812651048-X.

2. | Quality Engineering Using Robust Design, Madhav S. Phadke, 1989,Prentice Hall PTR,
Englewood Cliffs, New Jersey 07632, ISBN: 0137451679.
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3. | Designing for Quality — an Introduction Best of Taghuchi and Western Methods or Statistical
Experimental Design, Robert H. Lochner, Joseph E. Matar, 1* Edition, 1990, Chapman and
Hall, ISBN — 0412400200

4. | Taguchi Techniques for Quality Engineering: Loss Function, Orthogonal Experiments,
Parameter and Tolerance Design, Philip J. Ross, 2" Edition, 1996, McGraw-Hill, ISBN:
0070539588

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by the way of Tests (T), Quizzes (Q),) and Experiential Learning (EL). Three tests
are conducted for 50 marks each and the sum of the marks scored from three tests is reduced to 50.
Minimum of three quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30
marks. All quizzes are conducted online. Faculty may adopt innovative methods for conducting
quizzes effectively. The number of quizzes may be more than three also. The marks component for
experiential learning is 20. Total CIE is 50 (T) +30 (Q) +20 (EL) = 100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the course
contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units II and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO-PO Mapping

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY9 | PO10 | PO11 | PO12
Co1 3 3 3 3 1 1 2 - 2 - - -
CO2 3 2 2 2 2 - - - - - - -
CO3 - 2 2 3 2 - - - 2 2 -
CO4 2 2 3 2 1 2 - 1 2 1 - -

High-3 : Medium-2 : Low-1
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Semester: VII

SMART MANUFACTURING FOR INDUSTRY 4.0
(Group F : Professional Core Elective)

Course Code : | 18IM7F4 CIE : [ 100 Marks
Credits: L:T:P | : [ 3:0:0 SEE : [ 100 Marks
Total Hours : | 39L SEE Duration |: | 3.0 Hours

Course Learning Objectives: The students will be able to

1 | Introduction to Industry 4.0 (or the Industrial Internet), its applications in the business world.

) Deep insights into how smartness is being harnessed from data and appreciate what needs to be
done in order to overcome some of the challenges.

3 | Contrast and enumerate advantages from different prototyping solutions

UNIT -1 | 06 Hrs

Introduction: Internet of Things (IoT), Industrial Internet of Things, Components of IloT, Cloud and
Fog, M2M Learning and Artificial Intelligence, Argument Reality R, Industrial Internet Architecture
Framework (ITAF), Data Management.

UNIT —II | 10 Hrs

The Concept of IloT: Modern Communication Protocols, Wireless Communication Technologies,
Proximity Network Communication Protocols, TCP/IP, API: A Technical Perspective, Middleware
Architecture.

UNIT - 111 | 10 Hrs

Data Analytics in Manufacturing: Introduction, Data Analytics for Manufacturing Applications,
Power Consumption in manufacturing, Anomaly Detection in Air Conditioning, Smart Remote
Machinery Maintenance Systems with Komatsu, Quality Prediction in Steel Manufacturing.

Internet of Things and New Value Proposition, [oTs Value Creation Barriers: Standards, Security and
Privacy Concerns.

Advances in Robotics in the Era of Industry 4.0: Introduction, Recent Technological Components
of Robots, Advanced Sensor Technologies, Artificial Intelligence, Internet of Robotic Things, Cloud
Robotics.

UNIT -1V | 07 Hrs

Additive Manufacturing Technologies and Applications: Introduction, Additive Manufacturing
(AM) Technologies, Stereo lithography, 3DP, Fused Deposition Modeling, Selective Laser Sintering,
Laminated Object Manufacturing, Laser Engineered Net Shaping, Advantages of Additive
Manufacturing, Disadvantages of Additive Manufacturing.

UNIT -V | 06 Hrs

Augmented Reality: The Role of Augmented Reality in the Age of Industry 4.0, Introduction, AR
Hardware and Software Technology, Industrial Applications of AR, Maintenance, Assembly,
Collaborative Operations, Training.

Smart Factories: Introduction, Smart factories in action, Importance, Real world smart factories, The
way forward.

A Roadmap for Smart Factory: Digital Transformation, Transforming Operational Processes,
Business Models, Increase Operational Efficiency, Develop New Business Models.

Course Qutcomes: After completing the course, the students will be able to

COl1 | Explain the concept and components of Industrial Internet of Things (IIoT).

CO2 | Analyze the relevance of Data Analytics in Industrial environment.

CO3 | Illustrate the applicability of Robotics, Additive Manufacturing, Augmented Reality as
enabling technologies in IloT.

CO4 | Explain the road map for digitizing the industrial organizations.

Reference Books

1. Industry 4.0 - The Industrial Internet of Things, Alasdair Gilchrist, 2016, Apress Publisher,
eBook ISBN:978-1-4842-2047-4, Softcover ISBN-978-1-4842-2046-7

2. | Industry 4.0: Managing The Digital Transformation, Alp Ustundag, Emre Cevikcan, Edition 1,
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2018, Springer, ISBN 978-3-319-57869-9.

3. | Designing the Industry - Internet of Things Connecting the Physical, Digital and Virtual
Worlds, Ovidiu Vermesan and Peer Friess, 2016, Rivers Publishers, ISBN 978-87-93379-81-7.

4. | The Concept Industry 4.0 - An Empirical Analysis of Technologies and Applications in
Production Logistics, Christoph Jan Bartodziej, Edition 1, 2017, Springer Gabler, ISBN 978-3-
6581-6502-4.

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by the way of Tests (T), Quizzes (Q),) and Experiential Learning (EL). Three tests
are conducted for 50 marks each and the sum of the marks scored from three tests is reduced to 50.
Minimum of three quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30
marks. All quizzes are conducted online. Faculty may adopt innovative methods for conducting
quizzes effectively. The number of quizzes may be more than three also. The marks component for
experiential learning is 20. Total CIE is 50 (T) +30 (Q) +20 (EL) = 100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the course
contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units II and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO-PO Mapping

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY9 | PO10 | PO11 | PO12
Co1 3 3 3 3 1 1 2 - 2 - - -
CO2 3 2 2 2 2 - - - - - - -
CO3 - 2 2 3 2 - - - 2 2 2 -
CO4 2 2 3 2 1 2 - 1 2 1 - -

High-3 : Medium-2 : Low-1
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Semester: VII

E-COMMERCE
(Group F : Professional Core Elective)

Course Code : | 18IM7F5 CIE : | 100 Marks
Credits: L:T:P : ] 3:0:0 SEE : | 100 Marks
Total Hours : | 39L SEE Duration : | 3.00 Hours

Course Learning Objectives: The students will be able to

1 Understand the basic concepts of graphs and their properties, operations of graphs,
Hamiltonian and Euler graphs, trees and matrix representation of graph.

2 Apply the concepts of planar graph, matching and coloring in computer science engineering.

3 Demonstrate the understanding of descriptive statistics by practical application of
quantitative reasoning and data visualization.

4 Use concepts of probability in the study of random phenomena, analyzing and interpreting
data that involves uncertainties.

5 Use of mathematical IT tools to analyze and visualize the above concepts.

UNIT-I | 07 Hrs

Introduction to Electronic Commerce: learning objectives, dot-com era, Amazon.com
Synonymous with E-commerce, Dell: An evolutionary E-commerce, The changing times in E-
commerce, Present scenario, Future of E-commerce, Constituents of E-commerce, E-commerce web
design, E-business and E-commerce web portals, Case studies.

UNIT-II | 08 Hrs

Technologies for E-commerce: learning objectives, Basic architecture of Internet, TCP/IP, Ipv4
versus Ipv6, Evolution of Internet, Uniform resource locator, Hypertext Transfer Protocol, Cookies,
Client side or web programming, HTML programming techniques, Links, Images, Tables, Frames,
Form, Style sheets, Javascript, Case studies.

UNIT-III | 09 Hrs

Concepts in E-commerce: learning objectives, concepts and definitions, Different types of E-
commerce, Understanding M-commerce, Factors affecting E-commerce, E-commerce components, E-
commerce and consumers, Business transaction through E-commerce, E-commerce applications, E-
commerce in developing countries, Role of Govt in development of E-commerce, Regulatory
monitoring for E-commerce, Policies for SME’s for E-commerce adoption, Case studies.

. UNIT-IV | 08 Hrs

Understanding E-commerce product design strategy : learning objectives, Benefits of web
enabled channels, E-commerce considerations, Case study of dell computers, strategic initiatives by
Indian railways, Brand equity through E-commerce.

Channels in E-commerce : learning objectives, Importance of E-commerce in multichannel
marketing, Automation in E-commerce portals, Using E-commerce for order fulfilling in supply chain
management, case studies

UNIT-V | 07 Hrs

Future trends: Social commerce : learning objectives, social power and civilization, understanding
social commerce, advantages of social commerce, pitfalls, future of social commerce, social
commerce challenges in India, case studies.

Drivers of on line-selling diffusion : Drivers of on line selling B2C, Internet community, technology
and legal frame work, business strategy, design of a secure value proposition, empirical study,
Interpolation study and trend analysis.

Course Qutcomes: After completing the course, the students will be able to

CO1: | Appreciate the basic terminologies, methods and procedures used in electronic market and
market place.

CO2: | Explain Internet trading relationships including Business to Consumer, Business-to-Business,
Intra-organizational.

CO3: | Analyze features of existing e-commerce businesses, and propose future directions or
innovations for specific businesses
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| CO4: | Recognize and discuss global E-commerce issues

Reference Books

1 E-commerce Startegy, Sanjay Mahapatra, 1% Edition, 2013, Springer, ISBN: 978-1-4614-
4142,

) The E-commerce book, Steffano Korper, 2™ Edition, 2000, Academic press, ISBN: 0-12-
421161-5,

3 E-commerce, Kenneth C Laudon, 12" Edition, 2016, Pearson Education, ISBN:
9780133938951

4 The Economic and Social Impacts of e-commerce, Sam Lubbe, 1* Edition, 2003, Idea Group
Publishing, ISBN: 1591400775

Assignment:
Case study, Design and Emerging Technologies to be discussed pertaining to the course.

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by way of quizzes (Q), tests (T) and experiential learning (EL). A minimum of three
quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30 marks. All quizzes are
conducted online. Faculty may adopt innovative methods for conducting quizzes effectively. The
number of quizzes may be more than three also. The three tests are conducted for 50 marks each and
the sum of the marks scored from three tests is reduced to 50. The marks component for experiential
learning is 20. Total CIE is 30(Q) +50(T) +20(EL) =100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the course
contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units Il and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO-PO Mapping
CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY9 | PO10 | PO11 | PO12
Co1 3 2 - - - - - - - 1 - 1
Co2 2 2 2 1 - - - - - 1 - 1
Cco3 2 1 2 3 - - - - - 2 - 1
CO4 3 3 3 3 - - - - - 1 - 2

High-3: Medium-2 : Low-1
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Semester: VII

QUALITY MANAGEMENT
(Group G : Professional Core Elective)
Course Code ¢ | 18IM7Gl1 CIE : | 100 Marks
Credits: L:T:P : ] 3:0:0 SEE : | 100 Marks
Total Hours : | 39L SEE Duration : | 3.00 Hours

Course Learning Objectives: The students will be able to

1 | Develop an understanding on the necessary information and skills needed to manage, control
and improve quality practices in the organizations through TQM philosophy.

2 | Explain the four revolutions in management thought processes.

3 | Apply the reactive and proactive improvement methodologies for problem solving in
organizations.

4 | Demonstrate the importance of team work in problem solving processes.

5 | Evaluate the business excellence models implemented in various organizations.

UNIT-I | 07 Hrs

Quality Pioneers: Deming’s approach, Juran’s quality trilogy, Crosby and quality treatment, Imai’s
Kaizen, Ishikawa’s company-wide quality control, and Feigenbaum’s theory of TQC.

Evolution of Quality Concepts and Methods: Quality concepts, Development of four fitness’s,
evolution of methodology, evolution of company integration.

UNIT-II | 09 Hrs

Four Revolutions in Management thinking, Focus on customers: Change in work concept, market-
in, and customers. Continuous Improvement: Improvement as problem solving process:
Management by process, WV model of continuous improvement.

Reactive Improvement: Identifying the problem, standard steps, seven steps case study, General
guidelines for managers diagnosing a QI story.

Proactive Improvement: Introduction to proactive improvement, standard steps for proactive
improvement, semantics, Seven Management and Planning Tools.

UNIT-III | 09 Hrs

Total Participation; Teamwork skill, Dual function of work, teams and teamwork, principles for
activating teamwork, creativity in team processes, Initiation strategies,

Hoshin Management: Definition, Concepts, Phases in Hoshin Management — overview. Societal
Networking: Networking and societal diffusion, infrastructure for networking. TQM as learning
system, a TQM model for skill development.

UNIT-IV | 07 Hrs

Introduction to Six Sigma: Benefits, fundamentals, myths, essentials and costs of Six Sigma.
Assessing readiness for Six Sigma, five key players, Planning for the Six Sigma initiative. Case
discussions.

Statistical Foundation: Variation & causes, normal distribution, process capability, rolled throughput
yield, Cost of poor quality. Metrics for Six Sigma: The critical-to-quality concept, criteria to metrics,
universal standard, baselines, benchmarking, guidelines for metrics.

UNIT-V | 07 Hrs

Project Selection: Project selection process, evaluating projects. Project selection matrix, project
review. DMAIC phases.

Design for Six Sigma: Overview of DFSS, DMADV Method.

Beyond Six sigma: Supply chain management using Lean and Six Sigma, Knowledge management
and Six Sigma, Growth Management System — building blocks and architecture.
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Course Qutcomes: After completing the course, the students will be able to

CO1: | Explain the TQM & Six Sigma principles and concepts for organizations

CO2: | Compare TQM and Six Sigma methodologies.

CO3: | Evaluate and select the appropriate framework for continuous improvement.

CO4: | Design & implement TQM & Six Sigma projects in organizational situations.

Reference Books

Shoji Shiba, Alan Graham and David Walden, A New American TQM — Four Practical

1 Revolutions in Management, Productivity Press, Portland (USA), 2™ Edition, 1993, ISBN:
9781563270321

) Greg Brue and Rod Howes, Six Sigma, TATA McGraw-Hill Edition 2006, ISBN: 0-07-
063468-8

3 N Logothetis , Managing for total quality: from Deming to Taguchi and SPC, Prentice Hall of
India, 1993, ISBN: 978-0133535127

4 Dale H. Besterfield, Carol Besterfield-Michna, Glen Besterfield, Mary Besterfield — Sacre,
Total Quality Management, Pearson Education, 2002, 3" Edition, ISBN-81-297-0260-6.

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by way of quizzes (Q), tests (T) and experiential learning (EL). A minimum of three
quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30 marks. All quizzes are
conducted online. Faculty may adopt innovative methods for conducting quizzes effectively. The
number of quizzes may be more than three also. The three tests are conducted for 50 marks each and
the sum of the marks scored from three tests is reduced to 50. The marks component for experiential
learning is 20. Total CIE is 30(Q) +50(T) +20(EL) =100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the course
contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units II and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO-PO Mapping
CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY9 | PO10 | PO11 | PO12
Cco1 1 2 - - - - - - - 1 - 1
Cco2 3 2 2 1 - - - - - 1 - 1
Cco3 1 2 3 2 - - - - - 2 - 1
CO4 3 3 3 3 - - - - - 2 - 1

High-3: Medium-2 : Low-1
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VII Semester

PROJECT PLANNING AND CONTROL
(Group G : Professional Core Elective)

Course Code ¢ | 18IM7G2 CIE : | 100 Marks
Credits: L:T:P : ] 3:0:0 SEE : | 100 Marks
Total Hours : | 39L SEE Duration : | 3.00 Hours

Course Learning Objectives: The students will be able to

1 | To understand the principles and components of project management.

2 | To appreciate the integrated approach to managing projects.

3 | To explain different process groups and knowledge areas used to manage project.

Unit-1 | 06 Hrs

Introduction: What is project, what is project management, relationships among portfolio
management, program management, project management, and organizational project
management, relationship between project management, operations management and
organizational strategy, business value, role of the project manager, project management
body of knowledge.

UNIT - II | 10 Hrs

Organizational influences & Project life cycle: Organizational influences on project
management, project state holders & governance, project team, project life cycle.

Project Integration Management: Develop project charter, develop project management
plan, direct & manage project work, monitor & control project work, perform integrated
change control, close project or phase.

UNIT - 111 | 09 Hrs

Project Scope Management: Project scope management, collect requirements define scope,
create WBS, validate scope, control scope.

Project Time Management: Plan schedule management, define activities, sequence
activities, estimate activity resources, estimate activity durations, develop schedule, control
schedule.

UNIT - IV | 07 Hrs

Project Cost management: Project Cost management, estimate cost, determine budget,
control costs.

Project Quality management: Plan quality management, perform quality assurance, and
control quality.

UNIT -V | 07 Hrs

Project Risk Management: Plan risk management, identify risks, perform qualitative risk
analysis, perform quantitative risk analysis, plan risk resources, control risk.

Project Procurement Management: Project Procurement Management, conduct
procurements, control procurements, close procurement.

Course Qutcomes: After completing the course, the students will be able to

CO1: | Understand the concepts, tools and techniques for managing large projects.

CO2: | Explain various knowledge areas in the project management framework.

CO3: | Analyze and evaluate risks in large and complex project environments.

CO4: | Develop project plans for various types of organizations.

Reference Books

1 A Guide to the Project Management Body of Knowledge(PMBOK Guide), Project Management
Institute, 5™ Edition, 2013, ISBN: 978-1-935589-67-9
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Project Planning Analysis Selection Financing Implementation & Review, Prasanna Chandra,
7% Edition, 2010, Tata McGraw Hill Publication, ISBN 0-07-007793-2.

Project Management A System approach to Planning Scheduling & Controlling, Harold Kerzner,
10" Edition, 2009, CBS Publishers and Distributors, ISBN 047027806.

Strategic Project Management Made Simple: Practical Tools for Leaders and Teams, Terry
Schmidt, 1* Edition, 2009, John Wiley & Sons, ISBN: 978-0470411582

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by way of quizzes (Q), tests (T) and experiential learning (EL). A minimum
of three quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30
marks. All quizzes are conducted online. Faculty may adopt innovative methods for
conducting quizzes effectively. The number of quizzes may be more than three also. The
three tests are conducted for 50 marks each and the sum of the marks scored from three tests
is reduced to 50. The marks component for experiential learning is 20. Total CIE is 30(Q)
+50(T) +20(EL) =100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the
course contains two parts, Part — A and Part — B. Part — A consists of objective type questions
for 20 marks covering the complete syllabus. Part — B consists of five main questions, one
from each unit for 16 marks adding up to 80 marks. Each main question may have sub
questions. The question from Units I, IV and V have no internal choice. Units II and III have
internal choice in which both questions cover entire unit having same complexity in terms of
COs and Bloom’s taxonomy level.

CO-PO Mapping
CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY9 | PO10 | PO11 | PO12
Co1 3 2 - - - - - - - 1 - 1
Co2 3 2 2 1 - - - - - 1 - 1
Cco3 3 3 2 2 - - - - - 1 - 1
CO4 3 3 3 3 - - - - - 1 - 1

High-3: Medium-2 : Low-1
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Semester: VII

PRINCIPLES OF SYSTEMS ENGINEERING
(Group G: Professional Core Elective)

Course Code ¢ | 18IM7G3 CIE : | 100 Marks
Credits: L:T:P : ] 3:0:0 SEE : | 100 Marks
Total Hours : | 39L SEE Duration : | 3.00 Hours

Course Learning Objectives: The students will be able to

1 | Understand the Life Cycle of Systems.

Explain the role of Stake holders and their needs in organizational systems.

Develop and document the knowledge base for effective systems engineering processes.

Apply available tools, methods and technologies to support complex high technology systems.

bW

Create the frameworks for quality processes to ensure high reliability of systems.

Unit-I | 07 Hrs

System Engineering and the World of Modem System: What is System Engineering? Origins of
System Engineering, Examples of Systems Requiring Systems Engineering, System Engineering
viewpoint, Systems Engineering as a Profession, The power of Systems Engineering, problems.
Structure of Complex System: System building blocks and interfaces, Hierarchy of Complex
systems, System building blocks, The system environment, Interfaces and Interactions.

The System Development Process: Systems Engineering through the system Life Cycle,
Evolutionary Characteristics of the development process, the system engineering method, Testing
throughout system development, problems.

Unit — II | 10 Hrs

Systems Engineering Management: Managing systems development and risks, Work breakdown
structure (WBS), System Engineering Management Plan (SEMP), Risk Management, Organization of
Systems Engineering, Systems Engineering Capability Maturity Assessment, Systems Engineering
standards, Problem.

Needs Analysis: Originating a new system, Operations analysis, Functional analysis, Feasibility
analysis, Feasibility definition, Needs validation, System operational requirements, problems.
Concept Exploration: Developing the system requirements, Operational requirements analysis,
Performance requirements formulation, Implementation concept exploration, Performance
requirements validation, problems.

Unit 111 | 10 Hrs

Concept Definition: Selecting the system concept, Performance requirements analysis, Functional
analysis and formulation, Concept selection, Concept validation, System Development planning,
System Functional Specifications, problems

Advanced Development: Reducing program risks, Requirement’s analysis, Functional Analysis and
Design, Prototype development, Development testing, Risk reduction, problems.

Unit -1V | 06 Hrs

Engineering Design: Implementing the System Building blocks, requirements analysis, Functional
analysis and design, Component design, Design validation, Configuration Management, problems.
Integration and Evaluation: Integrating, Testing and evaluating the total system, Test planning and
preparation, System integration, Developmental system testing, Operational test and evaluation,
problems.

Unit -V | 06 Hrs

Production: Systems Engineering in the factory, Engineering for production, Transition from
development to production, Production operations, Acquiring a production knowledge base,
problems.
Operations and support: Installing, maintenance and upgrading the system, Installation and test, In-
service support, Major system upgrades: Modernization, Operational factors in system development,
problems.
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Course Qutcomes: After completing the course, the students will be able to

CO1: | Recognize important systems engineering and systems thinking strategies and practices in
examples and cases.

CO2: | Apply systems engineering practices and methods to relevant examples.

CO3: | Develop requirements, architectures, specifications, verifications, and tests.

CO4: | Analyze systems using systems engineering approaches to increase performance.

Reference Books

1 Systems Engineering — Principles and Practice, Alexander Kossoaikoff, William N Sweet,
Edition: 2012, John Wiley & Sons, Inc, ISBN: 978-81-265-2453-2

) Handbook of Systems Engineering and Management, Andrew P. Sage, William B.Rouse,
Edition:1999, John Wiley & Sons, Inc., ISBN 0-471-15405-9

3 Systems engineering and analysis, Blanchard, Benjamin S., Wolter J. Fabrycky, 5™ Edition,
2010, USA: Prentice Hall, ISBN 013221735X

4 General System Theory: Foundation, Development, Applications, Ludwig von Bertalanffy,
1973, Penguin University Books, Revised, ISBN: 0140600043, 9780140600049.

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by the way of Tests (T), Quizzes (Q),) and Experiential Learning (EL). Three tests are
conducted for 50 marks each and the sum of the marks scored from three tests is reduced to 50.
Minimum of three quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30
marks. All quizzes are conducted online. Faculty may adopt innovative methods for conducting
quizzes effectively. The number of quizzes may be more than three also. The marks component for
experiential learning is 20. Total CIE is 50 (T) +30 (Q) +20 (EL) = 100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the course
contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units II and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO-PO Mapping
CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY9 | PO10 | PO11 | PO12
Co1 2 1 - - - 1 - - 2 1 - -
Co2 2 1 2 1 - - - - - - - 1
CO3 1 2 3 - 1 - - - - 1 - -
CO4 1 2 2 2 - 1 - - - 1 - 1

High-3: Medium-2: Low-1
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VII Semester

LEAN MANUFACTURING SYSTEMS
(Group G : Professional Core Elective)

Course Code . | 18IM7G4 CIE Marks : 100
Credits : L: T: P | : | 3:0:0 SEE Marks : 100
Hours : | 39L SEE Duration : 3 Hrs

Course Learning Objectives: Students are expected to :

1. | Explain the practices of lean manufacturing in Toyota production system

2. | Implement lean in different projects.

UNIT -1 | 06 Hrs

Lean Manufacturing and the Toyota Production System: Definition of Lean, Ohno’s thought
about the Toyota Production System, The TPS and Lean Manufacturing Defined, The Two Pillars of
the TPS, Several Revolutionary Concepts in the TPS, The TPS Is Not a Complete Manufacturing
System, Where Lean Will Not Work... or Not Work Quite so Well.

UNIT —II \ 10 Hrs

Inventory and Variation: Background, Need of the Inventory, disadvantages of Inventory, About
Variation, Buffers, Kanban, Kanban Calculations, Finished Goods Inventory Calculations, Kanban
Calculations, Make-to-Stock versus Make-to-Order Production Systems

Lean Manufacturing: The Philosophy and Objectives, the Foundation of Quality Control, Quantity
Control

The Significance of Lead Time: History of Lead Time, Benefits of Lead-Time Reductions, Lead-
Time Reductions, Techniques to Reduce Lead Times

UNIT — 111 | 10 Hrs

How to Do Lean—Cultural Change Fundamentals: Three Fundamental Issues of Cultural Change,
Some Cultural Aspects of a Lean Implementation

How to Do Lean—the Four Strategies to Becoming Lean: Overview of the Lean Implementation
Strategies, Implementing Lean Strategies on the Production Line

Process Improvement and Lean Six Sigma: Introduction, An LSS quality focus on the Business
process, objectives of process improvement, cross functional focus, critical success factors, Nature
and advantage of LSS process Improvement, Process owner, Process ownership.

Integrating LSS and DMAIC with DMADYV: Overview, Goals of lean DMADYV, Lean Design,
Goals of DMAIC/DMADYV, comparing DMAIC and DMADYV, Integrating lean with
DMAIC/DMADV

UNIT -1V | 06 Hrs

How to Implement Lean—The Prescription for the Lean Project: An Overview on How to
Implement Lean and steps: Assess the Three Fundamental Issues to Cultural Change, Complete a
System wide Evaluation of the Present State, Perform an Educational Evaluation, Document the
Current Condition, Redesign to Reduce Wastes, Evaluate and Determine the Goals for the Line,
Implement the Kaizen Activities, Evaluate the Newly Formed Present State, Stress the System.

UNIT -V 07 Hrs

Planning and Goals: Hoshin—Kanri Planning, importance of Goals and Goal Deployment, Policy
Deployment, Leadership in Goal Development and Deployment.
Sustaining the Gains: Importance of Sustaining the Gains, existence of Process gain and loss.

Course Qutcomes: After completing the course, the students will be able to

CO1 | Explain the principles of Lean and Toyota Manufacturing systems.

CO2 | Appreciate the utility and capability of Lean thinking.

CO3 | Apply the tools in lean manufacturing to analyse a manufacturing system and plan for its
improvements.

CO4 | Develop the skills to implement lean manufacturing in industry and manage the change
process to achieve continuous improvement of efficiency and productivity.
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Reference Books:

1. |[Lonnie Wilson, How to Implement Lean Manufacturing, ISBN: 978-0-07-162508-1, The
McGraw-Hill Companies,

2. |Frank Voehl, H James Harrington, Chuck Mignosa, Rich Charron, The Lean Six Sigma Black
Belt Hand Book-Tools and methods for process acceleration, CRC Press Taylor & Francis
group,2014,ISBN-13:978-1-4665-5468-9

3. Michael Hammer & James Champy, REENGINEERING THE CORPORATION, A Manifesto for
Business Revolution, Harper Business Essentials

4. |Jeffrey K. Liker, The Toyota Way, ISBN-10:0-07-058747-7, The McGraw-Hill Companies

5. M.G. Korgaonker, "Just In Time Manufacturing”, Macmillan India Ltd., 2006, ISBN: 0333
926633.

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by way of quizzes (Q), tests (T) and Assignment/Presentation/Project (A). A
minimum of three quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30
marks. All quizzes are conducted online. Faculty may adopt innovative methods for conducting
quizzes effectively. The number of quizzes may be more than three also. The three tests are conducted
for 50 marks each and the sum of the marks scored from three tests is reduced to 50. The marks
component for Assignment/Presentation/Project 20. Total CIE is 30(Q) +50(T) +20(A) =100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)
SEE for 100 marks is executed by means of an examination. The Question paper for the course

contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units II and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO - PO Mapping

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | POI2
Col1 3 - - - - - - - - - - -
Cco2 1 3 2 - - - - - - - - -
Cco3 2 2 2 1 - - - - - - -
CO4 - 2 2 - - - - - 1 1 - 1

High-3: Medium-2: Low-1
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Semester: VII

DIGITAL SUPPLY CHAIN MANAGEMENT
(Group G : Professional Core Elective)

Course Code : | 18IM7G5 CIE : | 100 Marks
Credits: L:T:P |:]3:0:0 SEE : | 100 Marks
Total Hours : | 39L SEE Duration : | 3.00 Hours

Course Learning Objectives: The students will be able to

1 | To explain the concepts and drivers of the Digital supply chain management.

2 | To Understand the Building Blocks, Major Functions, Business Processes, and their relevance
to Decisions in a Digital Supply Chain environment.

3 | To Visualize the linkages between Supply Chain Structures and Logistical Capabilities of a firm
or supply chain.

4 | Explore the full array of digital technology tools including block chain to assist in the
management of every business activity from Manufacturing to transaction control, to internet
based trade and commerce.

Unit-1 | 06 Hrs

Introduction to Digital Supply chain management:
Definition of e logistics, Historical development, Challenges, Customer interfaces,
Applications. Case studies. Problems.

Unit — II | 09 Hrs

Digital Supply chain for Road Freight Transport

Cloud computing, Telematic data, Data source, IT system development, Big data,
Applications. Case studies. Problems

Electronic bills of Lading

Background of bills of lading, Bill of lading as a receipt, Service level agreements,
Documentation, Legal framework, Recent global initiatives on electronic commerce.

Unit —I1I | 09 Hrs

Port-centric ICT system

Importance of ICT to port systems, Port-centric ICT, information matrix of Port-centric ICT,
ICT investment, Port community systems, Policy implications.

Future of e commerce and digital warehousing

The challenges, Type, Size, and location of fulfilment centres and warehouses, Location of
warehouses, Outsourcing, Warehousing operations, Technology and Automation.

Unit -1V | 07 Hrs

Advanced warehouse management systems and innovations
Warehouse functions, Need for warehouse, Information management in WMS, Interlinking
WMS to ERP and MIS, RFID technology for enhance data capture.

Unit -V | 08 Hrs

RFID in Logistics

Overview of concurrent technologies, Costs and benefits of RFID, Potential Applications,
RFID for returnable asset tracking, RFID for retailing, RFID for fashion retailing.

GS1 in logistics and e procurement

History, Using GS1 codes, GS1 codes used in logistics and e procurement, GS1 barcodes,
Barcode formats, Privacy concerns, GS1 EPCglobal, Privacy concerns.
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Course Qutcomes: After completing the course, the students will be able to

CO1: | Explain the building blocks of a typical Digital supply chain.

CO2: | Understand digital supply chain concepts, systemic and strategic role of DSCM in global
competitive environment.

CO3: | Analyze the future course of development of Digital Supply Chain management in line with
the latest solutions to business problems and assess their impact.

CO4: | Develop optimal sourcing and inventory policies in the digital supply chain context.

Reference Books

1 E-Logistics: Managing Your Digital Supply Chains for Competitive Advantage, Stephen
Pettit, Yingli Wang, ISBN: 978 0 7494 7266 5

Technology in Supply Chain Management and Logistics: Current Practice and future
2 | applications: Anthony M. Pagano, Matthew Liotine, Elsevier Publications, ISBN: 978-012-
815956-9

Introduction to Supply Chain Management Technologies, David Frederick Ross, 2™ Edition

3 CRC Press Taylor & Francis Croup Boca Raton London New York.

4 Supply Chain Information Technology, David Olson, 2012, Business Expert Express

Continuous Internal Evaluation (CIE); Theory (100 Marks)

CIE is executed by way of quizzes (Q), tests (T) and experiential learning (EL). A minimum of three
quizzes are conducted and each quiz is evaluated for 10 marks adding up to 30 marks. All quizzes are
conducted online. Faculty may adopt innovative methods for conducting quizzes effectively. The
number of quizzes may be more than three also. The three tests are conducted for 50 marks each and
the sum of the marks scored from three tests is reduced to 50. The marks component for experiential
learning is 20. Total CIE is 30(Q) +50(T) +20(EL) =100 Marks.

Semester End Evaluation (SEE); Theory (100 Marks)

SEE for 100 marks is executed by means of an examination. The Question paper for the course
contains two parts, Part — A and Part — B. Part — A consists of objective type questions for 20 marks
covering the complete syllabus. Part — B consists of five main questions, one from each unit for 16
marks adding up to 80 marks. Each main question may have sub questions. The question from Units I,
IV and V have no internal choice. Units II and III have internal choice in which both questions cover
entire unit having same complexity in terms of COs and Bloom’s taxonomy level.

CO-PO Mapping

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12

Cco1 2 1 - - - - - - - - _ _

CcO2 1 - - - - 1 - - - - - _

CO3 - 1 - 2 I _ _ _ _ _ _ _

CO4 - - 3 - - - - 1 - - - _

High-3: Medium-2 : Low-1
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Semester: VII

UNMANNED AERIAL VEHICLES
(Group H: Global Elective)

(Theory)
Course Code : | 18G7HO1 CIE : | 100 Marks
Credits: L:T:P : ] 3:0:0 SEE : | 100 Marks
Hours : | 39L SEE Duration: | : | 3Hrs

Course Learning Objectives: The students will be able to

1 | Get an overview of the history of UAV systems

Understand the importance of aerodynamics, propulsion, structures and avionics in the design of

2 | yAv

Demonstrate ability to address the various mission payloads - on-board & off-board, propulsion

3 systems, integration with manned systems

4 | Comprehend the importance of guidance and navigation of a UAV

Unit-1 | 07 Hrs

Overview of Unmanned Aerial Vehicles and Systems: History of UAVs, Need of unmanned aerial
systems, Overview of UAV Systems-System Composition, Classification of UAVs based on size, range
and endurance, Basic working of fixed, rotary and flapping UAVs, Applications of UAVs.

Unit — II | 08 Hrs

Aerodynamics of Unmanned Aerial Vehicles: Airfoil nomenclature and its characteristics, Basic
aerodynamics equations, Aircraft polar, Types of drag, Aerodynamics of rotary and flapping wings,
Airframe configurations-HTOL, VTOL and Hybrids.

Unit —I1I | 08 Hrs

Structures of UAV: Mechanic loading, Load calculation, Materials used for UAV (general introduction),
Selection criteria for structure, Types of structural elements used in UAV their significance and
characteristics.

UAY Propulsion Systems: Thrust Generation, Powered Lift, Sources of Power for UAVs- Piston, Rotary,
Gas turbine engines, electric or battery powered UAVs.

Unit -IV | 08 Hrs

Payloads of UAVs : Non-dispensable Payloads- Electro-optic Payload Systems, Radar Imaging Payloads,
Electronic Warfare Payloads, Dispensable Payloads and other payloads.

Launch and Recovery Systems for UAVs: UAV Launch Methods for Fixed-Wing Vehicles- Rail
Launchers, Pneumatic Launchers, Hydraulic/Pneumatic Launchers, Zero Length RATO Launch of UAVs,
UAYV Recovery Systems-Conventional Landings, Vertical Net Systems, Parachute Recovery, VTOL UAVs,
Mid-Air Retrieval, Shipboard Recovery.

Unit -V | 08 Hrs

UAYV Navigation and Guidance Systems
Navigation, Dead Reckoning, Inertial, Radio Navigation, Satellite—Way point Navigation, UAV Guidance,
Types of guidance, UAV communication systems, Ground control station, Telemetry, UAS future.

Course Outcomes:
At the end of this course the student will be able to :

CO1 | Appraise the evolution of UAVs and understand the current potential benefits of UAVs

CO2 | Apply the principles of Aerospace Engineering in design and development of UAVs

CO3 | Determine and evaluate the performance of UAV designed for various Missions and applications

CO4 | Appreciate the guidance and navigation systems for enabling the versatility of UAV systems
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Reference Books

Unmanned Aircraft Systems UAV design, development and deployment, Reg Austin, 1% Edition,

1 2010, Wiley, ISBN 9780470058190.

) Introduction to UAV Systems, Paul G Fahlstrom, Thomas J Gleason, 4" Edition, 2012, Wiley, ISBN:
978-1-119-97866-4]

3 Advances in Unmanned Aerial Vehicles: State of the Art and the Road to Autonomy, Kimon P.
Valavanis, 1* Edition,2007, Springer