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Instructions to Paper Setter 

 

1. The examiner shall set 



 





 

LIST OF ELECTIVES - M.E. MECHANICAL ENGINEERING (ROBOTICS) 

NOTE: Students will opt for 4 elective courses out of which 2  will be online NPTEL courses 





 

 

PART í B 

4. Statics and Manipulator Design 

4.1. Forces and Moments Balance 

4.2. Equivalent Joint Torques 

4.3. Role of Jacobian in Statics 

4.4. Manipulator Design 

5. Dynamics 

5.1. Inertia Properties 



 

MER-602: MECHANISM DESIGN AND ANALYSIS 

Maximum marks: 50         L P 



 

PART í B 

4. Friction and Friction Drives 

4.1 Types & Laws of friction, Coefficient of Friction, Uniform Pressure and Uniform Wear 

4.2 Law of Belting, Ratio of Friction Tensions in Belts, Power Transmitted by Belts and Ropes, 

Maximum Power Transmission by Belt 

4.3 Classification of Gears, Gear Terminology 

4.4 Law of Gearing, Velocity of sliding, Gear Teeth Profile, Path of Contact, Arc of Contact, Contact 

Ratio 

4.5 Interference of in Involute Gears, Minimum Number of Teeth, Undercutting, Gear Forces, Different 

Types of Gear Trains, Analysis of Epicyclic Gear Train 

 

5. Structural Analysis  

5.1 Free body diagram and its importance 

5.2 Classification of structures and components 

5.3 Notion of stress – normal stress, shear stress and bearing stresses 

5.4 Stresses on inclined plane in an axial member 

5.5 Strain – normal strain, shear strain 

5.6 Mechanical properties – elasticity, plasticity, creep, fatigue, buckling etc. 

5.7 Deformation of axial members 

 

6. Finite Element Analysis 

6.1 Introduction to FEA 

6.2 Steps of Finite Element Modeling & Analysis 

6.3 Structural Analysis of mechanism 

6.4 Modal Analysis of mechanism 

6.5 Optimization using FEA Technique 

 

 
Text books: 

1. 



 

CSE 8106: MACHINE LEARNING 
(Common with M.E. Computer Science & Engineering - Internet of Things) 

Maximum marks: 50        L P 

Time Allowed: 3 hours        4 -- 

 

PRE REQUISITES 

 Basics of Probability 

 Linear Algebra 

 Calculus 

 

OBJECTIVE 

This course will serve as a comprehensive introduction to various topics in machine learning.The objective 
is to familiarize the audience with some basic learning algorithms and techniques and their applications, as 
well as general questions related to analyzing and handling large data sets. At the end of the course the 

students should be able to design and implement machine learning solutions to classification, regression, and 
clustering problems; and be able to evaluate and interpret the results of the algorithms. 

 

LEARNING OUTCOMES 

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

 Understand the fundamental issues and challenges of machine learning. 

 Understand the strengths and weaknesses of many popular machine learning approaches. 

 Interpret the underlying mathematical relationships within and across Machine Learning algorithms 

and the paradigms of supervised and un-supervised learning. 

 Design and implement various machine learning algorithms in a range of real-world applications. 

DETAILED CONTENTS 

PART í A 

1. Introduction 

1.1. Supervised Learning 
1.2. Decision Trees & CART 

1.3. Linear regression  
1.4. SGradient Descen 

 
2. Probabilistic Models 

2.1. Bayes classifier 

2.2. Bayes classifier 
2.3. Hidden Markov models (HMMs) for pattern classification 

 
3. Design and Analysis of Experiments 

3.1. Cross validatio 

3.2. Performance measures 
3.3. CI Estimation 

3.4. Hypothesis Testing 
  



 

PART í B 

4. Unsupervised Learning 

4.1. Criterion functions for clustering 
4.2. Techniques for clustering -- K-means clustering 

4.3. Gaussian Mixture Models 
4.4. Hierarchical clustering 
4.5. Density based clustering 

5. Dimensionality Reduction Techniques 

5.1. Principal component analysis 

5.2. Fisher discriminant analysis 
5.3. Multiple discriminant analys 

 

BOOKS 

 

 Introduction Machine Learning by Tom Mitchell 

 Introduction to Machine Learning by Ethem Alpaydin 

 Introduction to Statistical Learning, Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani, 
Springer, 2013. 

 Pattern Classification, 2nd Ed., Richard Duda, Peter Hart, David Stork, John Wiley & Sons, 2001. 
  



 

CSEI 8107 FUNDAMENTALS OF IOT 
(Common with M.E. 



 

PART í B 

3. SDN FOR IoT 

3.1. 







 

3.4 Pressure transducers 

3.5 Piezo resistive sensors  

3.6 Surface acoustic wave 

PART í B 

4. Range Sensors 

4.1 Ultrasonic sensors 

4.2 Microwave sensors  

4.3 Laser sensors 

4.4 Infrared range sensor 

 

5. Vision System Sensors: 

5.1 Elements in Vision Sensor 

5.2 Camera Vision Sensing 

5.3 Image processing in vision system 

 

6. End-Effectors 

6.1 End Effectors and Types-Mechanical, Pneumatic and Hydraulic, Magnetic, Vacuum 

6.2 Two Fingered and Three Fingered Mechanical gripper 

6.3 Selection and Design Considerations. 

6.4 End Effector design case studies 

 

Recommended Books: 

1. Sensor & transducers, D. Patranabis, 2nd edition, PHI 

2. Instrument transducers, H.K.P. Neubert, Oxford University press. 

3. Measurement systems: application & design, E.A.Doebelin, Mc Graw Hill 

4. Klafter R.D., Chmielewski T.A and Negin M., “Robotic Engineering – An Integrated Approach”, 

Prentice Hall, 2003. 
  







 

CSEI 8206 INDUSTRIAL IOT 
(Common with M.E. Computer Science & Engineering - Internet of Things) 

Maximum marks: 50        L P 

Time Allowed: 3 hours        4 -- 
 

PRE REQUISITES 

 Fundamentals of IoT 
 

OBJECTIVE 

To Introduce the state of art of Industrial IoT with smart machines that performs pervasive sensing distinct 
from M2M communication. The course is a blend of engineering and business of IoT. It deals with 

connectivity in industrial networks, building systems to enable delivery of software services networked to 
the cloud platforms. At the end of the course, the students will be in a position to start an Industrial IoT 

business. 
 

LEARNING OUTCOMES 

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

 Understand Industry 4.0 Standards and IIOT Architecture. 

 Apply Intelligent algorithms for IIOT based Applications. 

 Analyse the security threats of IIOT. 

 Evaluate various components of Cyber Physical Systems in the context of Industry 4.0 

DETAILED CONTENTS 

PART í A 

1. Introduction to Industry 4.0 

1.1. Globalization and Emerging Issues 

1.2. The Fourth Revolution 

1.3. LEAN Production Systems 

1.4. Smart and Connected Business Perspective 

1.5. Smart Factories 

1.6. Cyber Physical Systems and Next Generation Sensors 

1.7. Collaborative Platform and Product Lifecycle Management  

1.8. Augmented Reality and Virtual Reality 

1.9. Artificial Intelligence 

1.10. Big Data and Advanced Analysis. 

1.11.  Cybersecurity in Industry 4.0 

 

2. Basics of Industrial IoT 

2.1. Industrial Processes 

2.2.  Industrial Sensing & Actuation 

2.3. Industrial Internet Systems 

 

3. IIoT



 

 

4. Industrial IoT- Layers 

4.1. IIoT Sensing 

4.2. IIoT Processing 

4.3. IIoT Communication 

4.4. IIoT Networking 

PART í B 

5. Industrial IoT 

5.1. 



 

CSE 8207 BIG DATA ANALYTICS 
(Common wiS



 

3.3. Hortonworks Data Platform/Apache Ambari 

3.4.  Amazon EMR, Running Python 

3.5. MapReduce examples on big data stack. 

 

4. Data Acquisition 

4.1. Apache Flume 

4.2. Apache Sqoop 

4.3. Publish - Subscribe Messaging Frameworks 

4.4. Big Data Collection Systems 

4.5. Messaging queues 

4.6. Custom connectors 

4.7. Implementation example 

 

5. Big Data Storage 

5.1. HDFS 

5.2. HBase 

5.3. Kudu 

 

6. NoSQL Databases 

6.1. Key-value databases 

6.2. Document databases 

6.3. Column Family databases 

6.4. Graph database 

PART í B 

7. 



 

11. Cloud Computing Platforms 

11.1. Amazon Web Services (AWS) 

11.2. Deploying Big Data applications in the cloud 

 

12. Web Frameworks & Serving Databases 

12.1. Django - Python web framework 

12.2. Using different serving databases with Django 

 

13. Data Visualization 

13.1. Building visualizations with Lightning, 

13.2. pyGal&Seaborn 

 

 BOOKS: 

 Arshdeep Bahga, Vijay Madisetti, "Big Data Analytics: A Hands-On Approach", VPT Publishers, 

2018 



https://onlinecourses.nptel.ac.in/noc18_cs35/preview
https://onlinecourses.nptel.ac.in/noc16_cs11/preview
https://onlinecourses.nptel.ac.in/noc19_cs33/preview
http://www.diveintopython3.net/


 

MER-652: ROBOTICS LAB ± II 

L P 

-- 4 

Note: The internal evaluation of the work done by the student will be based on a file documenting the practical work 
carried out during the course followed by a viva-voce examination. 

PRACTICE TASKS 

1. Study of functioning of proximity sensor and potentiometer using digital multimeter. 

2. Study of sensors used for sensing/measuring various parameters in robotic systems. 

3. Study of working of different types of robotic grippers. 

4. Write a MATLAB program for inverse kinematics of 3-link planar robotic arm. 

5. Write a MATLAB program for plotting joint angles and torque for a 2-link planar robotic arm 

6. Use of Robotic Systems Toolbox for building robot models. 

7. Use of Robotic Systems Toolbox for forward/inverse kinematics/dynamics in robots. 

8. Extraction and uploading of machine data on a free cloud service. 

9. Exercises on use of RDBMS for storage of big data. 

10. Using Amazon Web Service for deployment and retrieval of Big Data. 

  



 

MER-701: COMPUTER AIDED DESIGN 

Maximum marks: 50         L P 

Time Allowed: 3 hours        4 -- 

 

PRE REQUISITES 

 NIL 

 

OBJECTIVE 

The objective of this course is to provides an introduction into engineering design and communication 
through the use of computer aided design (CAD) software 

 

LEARNING OUTCOMES 

After the completion of this course, the students will be able to 

 Integrate the role of graphic communication in the engineering design process 

 Generate and interpret engineering technical drawings of parts and assemblies according to 

engineering design standards.  

 Use CAD software to generate a computer model and technical drawing for a simple, well-defined part 

or assembly. 

DETAILED CONTENTS 



 

4.2 



 

MER-702: MECHATRONICS SYSTEMS 

Maximum marks: 50      

 



https://www.google.co.in/search?hl=en&tbm=bks&tbm=bks&q=inauthor:%22David+G.+Alciatore%22&sa=X&ved=0CB4Q9AgwAGoVChMI2sXsufuoyAIVThmOCh2jSwRe
https://www.google.co.in/search?hl=en&tbm=bks&tbm=bks&q=inauthor:%22Michael+B.+Histand%22&sa=X&ved=0CB8Q9AgwAGoVChMI2sXsufuoyAIVThmOCh2jSwRe


 

MER-703: Digital Logic and Circuits 

Maximum marks: 50         L P 

Time Allowed: 3 hours        4 -- 

 

PRE REQUISITES 

 Basic Electronics and Mathematics 

 

OBJECTIVE 

The knowledge of digital logic and circuits is required for designing a robotic control system. This 
subject will also enable the students to formulate Boolean expressions for programming the robot for 

performing given tasks. 

LEARNING OUTCOMES 

After the completion of this course, the students will be able to 

 Formulate truth tables for different logic problems 

 Derive Boolean expressions for implementing logic 

 Identify components required for developing hardware for implementing logic 

DETAILED CONTENTS 

PART í A 

1. Number System and Codes 

1.1. Number System 
1.2. Floating Point Representation of Numbers 

1.3. Arithmetic Operations 
1.4. Binary Coded Decimal (BCD) 

1.5. Weighted Binary Codes 
1.6. Non-Weighted Codes 
1.7. Error Detecting & Correcting Codes 

1.8. Alphanumeric Codes 
2. Boolean Algebra and Minimization Techniques 

2.1. Boolean Logic Operations 
2.2. Basic Laws Of Boolean Algebra 
2.3. Demorgan’s Theorems 

2.4. Minimization Techniques 
2.4.1. 



 

5. Combinational Circuits 

5.1. Multiplexers and Demultiplexers 

5.2. 

https://www.amazon.in/Digital-Principles-Bradley-Carlson-Balabanian/dp/812651258X/ref=sr_1_7?crid=2JGQ9E2JMRYVT&keywords=digital+logic+book&qid=1560510235&s=gateway&sprefix=digital+logic+%2Caps%2C346&sr=8-7
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22D.P+Kothari%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22J.S+Dhillon%22
https://www.goodreads.com/author/show/14241753.Salivahanan_S_Arivazhagan


 

MEI-6103: DIGITAL SIGNAL PROCESSING 
(Common with M.E. Electrical Engineering ± Instrumentation & Control) 

Maximum marks: 50         L P 

Time Allowed: 3 hours        4 -- 

 

PRE REQUISITES 

 Signal and system 

 Engineering mathematics 

 

OBJECTIVE 

The objective of this course is to provide a thorough understanding and working knowledge of design, 
implementation and analysis DSP systems. 

 

LEARNING OUTCOMES 

After the completion of this course, the students will be able to 

 Interpret, represent and process discrete/digital signals and sytems 

 Thorough understanding of frequency domain analysis of discrete time signals. 

 Ability to design & analyze DSP systems like FIR and IIR Filter etc. 

 Practical implementation issues such as computational complexity, hardware resource limitations as 
well as cost of DSP systems or DSP Processors. 

 Understanding of spectral analysis of the signals 

 

DETAILED CONTENTS 

PART í A 

1. Transformations: 

1.1 Review of Z-Transform 

1.2 Solution of Linear Difference Equations 

1.3 Fourier series and Fourier Transform, Discrete Fourier Transform, Radix-2 FFT 

1.4 Introduction to Radix-4 and Split Radix FFT 

1.5 Discrete Cosine Transform, DCT as Orthogonal Transform, Walsh Transform, Hadamard Transform, 
Wavelet Transform. 

 

2. Digital Filters 

2.1 Filter Design: Filter Specifications, Coefficient Calculation Methods- Window method, optimal 

method, Frequency Sampling method.  

2.2 Realization Structures, Finite Word Length Effects. 

2.3 IIR Filter Design: Specifications, Coefficient Calculation methods- Pole-Zero Placement method, 

Impulse Invariant method,  

2.4 Matched Z-Transform method, Bilinear Z- Transformation method, Use of BZT and Classical Analog 

Filters to design IIR Filters 

2.5 Realization Structures, Finite Word Length Effects. 

2.6 Qualitative and quantitative methods 

 





 

MER-704: ROBOT MOTION PLANNING 

Maximum marks: 50         L P 

Time Allowed: 3 hours        4 -- 

 

PRE REQUISITES 

 Engineering Mathematics 



 

PART í B 

3. Trajectory Planning 

4.1 Preliminaries 

4.2 Decoupled Trajectory Planning 

4.3 Direct Trajectory Planning 

4. Robot Motion Control 

5.1 Control Systems 

5.2 Controllability 

5.3 Simple Mechanical Control Systems 

5.4 Motion Planning 

 

BOOKS: 

 
 



 

MMT-608: DIGITAL MANUFACTURING 
(Common with M.E. Mechanical Engineering - Manufacturing Technology) 

 

Maximum marks: 50         L P 

Time Allowed: 3 hours        4 -- 

 

PRE REQUISITES 

 Basics of manufacturing  

OBJECTIVE 

The objective of this course is to understand the transformation taking place, throughout the world, in 

design and manufacturing of products through digital manufacturing – a shift from paper-based 
processes to digital processes in the manufacturing industry. 

LEARNING OUTCOMES 

After the completion of 



 

5. Computer Aided Quality Control 

5.1. Computers in quality control 

5.2. Contact and non-contact inspection methods 

5.3. Computer aided testing 

6. Flexible Manufacturing Systems 

6.1. FMS and its Components  

6.2. Layout considerations in FMS 

6.3. Material Handling in FMS 
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22P.+Radhakrishnan%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22S.+Subramanyan%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22V.+Raju%22
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=C.K.+Chua&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=K.F.+Leong&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=K.F.+Leong&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=C.S.+Lim&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=C.S.+Lim&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Alp+Ustundag&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Emre+Cevikcan&search-alias=stripbooks
https://www.amazon.in/Zude-Zhou/e/B002QA8SFQ/ref=dp_byline_cont_book_1
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Shane+%28Shengquan%29+Xie&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Dejun+Chen&search-alias=stripbooks




 

PART í B 

4. Multivariable Optimization 

4.1 Optimality Criteria 

4.2 Unidirectional Search 

4.3 Direct Search Methods: Simplex, Hooke-Jeeves pattern search and Powell’s conjugate direction 
method. 

4.4 Gradient-based Methods: Cauchy’s (steepest descent) method, Newton’s method, conjugate gradient 

method, variable – metric method. 

5. Constrained Optimization 

5.1 Kuhn-Tucker Conditions 

5.2 Transformation Methods: Penalty function method. 

5.3 Sensitivity Analysis 

5.4 Direct Search for Constrained Minimization : Variable elimination, Complex search and Random 



 

MMT-657: RESEARCH METHODOLOGY 
(Common with M.E. Mechanical Engineering - Manufacturing Technology) 

 

Maximum marks: 50         L P 

Time Allowed: 3 hours        4 -- 

 



 

PART í B 

5. Sampling Techniques 

5.1 Concept of population and sample 

5.2 Sampling techniques 

5.2.1 Simple random sampling 

5.2.2 Stratified random sampling 

5.2.3 Systematic sampling 

5.2.4 Cluster sampling 

5.3 Quota sampling techniques 

5.4 Determining size of sample 

6. Procedure of data collection 

6.1 Aspects of data collection 

6.2 Techniques of data Collection  

7. Statistical Methods of Analysis 

7.1 Descriptive statistics 

7.1.1 Meaning 

7.1.2 Graphical representations 

7.1.3 Mean, range and standard deviation 

7.2 Characteristics and uses of normal curve. 

8. Inferential Statistics 

8.1 T-test 

8.2 Chi-square tests 

8.3 Correlation (rank difference and product moment) 

8.4 ANOVA (one way) 

8.5 Softwares for statistical analysis: SPSS, MATLAB 

9. Procedure for writing a research proposal and report 

9.1 Purpose, types and components of research proposal 

9.2 Audiences and types of research reports 

9.3 Format of Research report and journal 

10. Case Studies on software tools used for research work 

BOOKS: 

1. C.R. Kothari, “Research Methodology – Methods and Techniques”, Wiley Eastern Ltd, 2009 

2. Richard I. Levin and David S. Rubin, “Statistics for Management”, 7th Edition, Pearson Education 
India, 2012 

3. K. N. Krishnaswamy, Appa Iyer Sivakumar and M. Mathirajan, “Management Research 
Methodology: Integration of Methods and Techniques”, Pearson, 2006 

4. S. P. Gupta, “Statistical  Methods”, Sultan Chand & Sons,  2006 

5. Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers and Keying Ye, “Probability and Statistics 
for Engineers and Scientists”, Pearson Edition, 2002 

6. P. K. Gupta and D. S. Hira, “Problem in Operations Research”, S. Chand and Co., 2007 

7. Bernand Ostle and Richard N. Mensing, “Statistics in Research”, 3rd edition, Oxford & IBH Pub Co., 
1975 

8. Hines, Montgomery, Goldsman and Borror, “Probability and Statistics in Engineering”, 4 th edition, 
John Wiley & Sons, 2003 

http://www.abebooks.com/servlet/BookDetailsPL?bi=1280528503&searchurl=an%3DRonald%2BE.%2BWalpole%252C%2BRaymond%2BH.%2BMyers%252C%2BSharon%2BL.%2BMyers
http://www.abebooks.com/servlet/BookDetailsPL?bi=1280528503&searchurl=an%3DRonald%2BE.%2BWalpole%252C%2BRaymond%2BH.%2BMyers%252C%2BSharon%2BL.%2BMyers

