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4 Internet of Things 11 – 13
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7. Computer Traning and Applications 21-23
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10. DNA Sequence by applying Digital Image Processing 30-32
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12 Advanced Technology in IC Engine 36-38

13. Hands on Workshop about New Trends in Mechanical Engineering 39-40

14. Sales Force Fundamentals 41-43
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CIRCUIT SIMULATION & LAYOUT DESIGN
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CIRCUIT SIMULATION & LAYOUT DESIGN

CONTENTS:

1.Introduction to Computer Aided Design of electronics

2.Fundamental of basic electronics

- Component identification

- Component symbols & their footprints

3.Schematic Design using OrCAD

4.Layout Design using CADSTAR

5.Design rule checking

6.Manufacturing exports

7.Fabrication of PCB

8.Assembling & Testing
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CIRCUIT SIMULATION & LAYOUT DESIGN

COURSE OUTCOMES

Upon the completion of this course, students will able to:

CO 1 : Understand the various symbols, foot prints/packaging of components

CO 2: Design schematic and layout of electronic circuits

CO 3: Fabricate Printed Circuit Board

CO 4: Evaluate and test the completed PCB
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Brain wave Robotics



6

Brain wave Robotics

CONTENTS:

1. Introduction to Embedded Systems
2. Application of Embedded Systems in Robotics
3. Introduction to Robotics,,
4. Operator Interface,
5. Introduction to Arduino,
6. Artificial Intelligence
7. Introdcution to IoT,
8. Robotics Applications
9. Machine Learning in Robotics,
10. Programming
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Brain wave Robotics

COUSRE OUTCOMES

1. Able to apply robot fundamentals in designing various types of end effecters
2. Able to design end effects required for Artificial Intelligence applications
3. Able to determine the robot trajectory to robotic motion by applying Robotic basics
4. Able to select Sensors for applications of Artificial Intelligence
5. Able to work on Real Time Hardware modules based on Industrial applications
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MACHINE LEARNING & ITS APPICATIONS
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MACHINE LEARNING & ITS APPICATIONS

CONTENTS:

1. Linear Algebra Refresher
2. Probability Theory Refresher
3. Digital Signal Processing Refresher
4. Machine Learning basics

a. Supervised and Unsupervised learning
b. Classification and Regression (linear models)
c. Evaluation metrics

5. Probability Models and Expectation Maximization Algorithm
a. Gaussian Mixture Models

6. Neural Networks and Deep Learning
a. Multi-class classification and Multi-label classification
b. Different kinds of non-linearities, objective functions and learning methods

7. ML for Audio Classification
a. Time Series Analysis, LSTMs and CNNs

8. ML for Speech Recognition
a. Hidden Markov Models, Finite State Transducers and Dynamic Programming

9. ML for Music Information Retrieval
a. Latent Variable Models, Matrix Factorization and Signal Separation

10. ML for Image Processing
a. Transfer Learning, Attention models, Attribute-based learning

11. ML for Communication
a. Deep learning for wireless applications



10

MACHINE LEARNING & ITS APPICATIONS

COURSE OUTCOMES

1. Remembering and understand the various machine learning methods.
2. Understand the Local models of machine learning concepts
3. Characterize the machine learning algorithms as supervised learning and
unsupervised learning and Apply and analyze the various algorithms of
supervised and unsupervised learning

4. Analyze the concept of neural networks for learning linear and non-linear
activation functions

5 . Learn the concepts in Bayesian analysis from probability models and methods
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Internet of Things
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Internet of Things

List Of Contents

1. 1.Introduction to Internet of Things (IoT)
2. IoT Architecture
3. How to build an IoT product
4. Application of IoT technology , IoT Standards

5. Different requirements for implementation
6. Sensors & Interfacing
7. Software & Hardware platforms for IoT implementation
8. Major components in IoT implementation
9. Introduction to Arduino Hardware & IDE
10. Introduction to Cloud
11. Uploading sensor data to Cloud using API’s
12. Hardware, sensors, Embedded Systems
13. Data Visualization, Data Analytics, Plugins, Import & Export,
14. Introduction to ESP8266 and NODE MCU firmware
15. Introduction to ESP8266 and NODE MCU firmware
16. Home automation using Voice Commands & Bluetooth
17. Practicals Hands and Session
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Internet of Things

Course Outcomes.

1. Able to understand the application area of IOT.
2. Able to realize the revolution of Internet in Mobile Devices.
3. Able to Understand Clod & Sensor Networking.
4. Able to understand building blocks of Internet of Things.
5. Able to understand characteristics of IoT.
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RECENT ADVANCES IN NEURAL NETWORKS



15

RECENT ADVANCES IN NEURAL NETWORKS

CONTENT:

1. Artificial Intelligence.
2. Historical Developments
3. Neuron Models
4. Neural Dynamics
5. Machine Learning basics
6. Perceptron models
7. Back Propogation Algorithm
8. Neural Networks and Deep Learning
9. Associative Memories - I
10. Kolmogorov theorem
11. Real time Applications
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RECENT ADVANCES IN NEURAL NETWORKS

COURSE OUTCOMES:

1. Understand the concepts of Neuron Models

2. Detail study on Neural Dynamics

3. Ability to understand the perceptron models

4. Design of various Memories which is used in real world applications
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Basics To Computer Data Applications
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Basics to Computer Data Applications

Course Content:

Computer Hardware
 Reading: Hardware
 Additional Reading: The PC
 Basic PC Parts
 Binary for Beginners
 An Overview of Storage Devices
 Computer Interfaces and Ports
 Hardware Jeopardy

Microsoft Excel
 Excel Learning Objectives
 Reading: Excel Trainings
 Assignment: Practice with Excel
 Course Project: Small Business Assignment Task 3

Microsoft Access
 Access Learning Objectives
 Access Training
 Assignment: Inventory Database
 Course Project: Small Business Assignment Task 4

Microsoft PowerPoint
 Powerpoint Learning Objectives
 Reading: PowerPoint Training
 Assignment: Virus Prevention Presentation
 Reading: Computer Basics Tutorial
 Videos: How My Computer Works
 Assignment: Defining the Computer Discussion
 Assignment: File Management
 Lecture: Computer Security
 Special Topics: Data Security and Privacy: Legal, Policy and Enterprise Issues
 Assignment: Computer Ethics
 Assignment: Microsoft Word
 Assignment: Microsoft Word Part II
 Assignment: Electronic Waste Research Paper
 Assignment: PowerPoint
 Assignment: How to Succeed Online PowerPoint
 Assignment: Creative Uses of Excel Discussion
 Assignment: Excel M&M Assignment
 Assignment: Budgeting with Excel
 Assignment: Four Personal Budgets in Excel

https://courses.lumenlearning.com/computerapps/chapter/computer-hardware-learning-objectives/
https://courses.lumenlearning.com/computerapps/chapter/reading-hardware/
https://courses.lumenlearning.com/computerapps/chapter/the-case-chassis-your-pc-inside-and-out-part-1/
https://courses.lumenlearning.com/computerapps/chapter/video-basic-pc-parts/
https://courses.lumenlearning.com/computerapps/chapter/video-binary-for-beginners/
https://courses.lumenlearning.com/computerapps/chapter/video-an-overview-of-storage-devices/
https://courses.lumenlearning.com/computerapps/chapter/video-computer-interfaces-and-ports/
https://courses.lumenlearning.com/computerapps/chapter/hardware-review/
https://courses.lumenlearning.com/computerapps/chapter/excel-objectives/
https://courses.lumenlearning.com/computerapps/chapter/reading-excel-trainings/
https://courses.lumenlearning.com/computerapps/chapter/assignment-practice-with-excel/
https://courses.lumenlearning.com/computerapps/chapter/course-project-small-business-assignment-task-3/
https://courses.lumenlearning.com/computerapps/chapter/access-learning-objectives/
https://courses.lumenlearning.com/computerapps/chapter/reading-access-training/
https://courses.lumenlearning.com/computerapps/chapter/assignment-inventory-database/
https://courses.lumenlearning.com/computerapps/chapter/course-project-small-business-assignment-task-4/
https://courses.lumenlearning.com/computerapps/chapter/powerpoint-objectives/
https://courses.lumenlearning.com/computerapps/chapter/reading-powerpoint-training/
https://courses.lumenlearning.com/computerapps/chapter/assignment-virus-prevention-presentation/
https://courses.lumenlearning.com/computerapps/chapter/reading-computer-basics-tutorial/
https://courses.lumenlearning.com/computerapps/chapter/videos-how-my-computer-works/
https://courses.lumenlearning.com/computerapps/chapter/assignment-file-management/
https://courses.lumenlearning.com/computerapps/chapter/lecture-computer-security/
https://courses.lumenlearning.com/computerapps/chapter/special-topics-data-security-and-privacy-legal-policy-and-enterprise-issues/
https://courses.lumenlearning.com/computerapps/chapter/assignment-computer-ethics/
https://courses.lumenlearning.com/computerapps/chapter/assignment-microsoft-word/
https://courses.lumenlearning.com/computerapps/chapter/assignment-microsoft-word-part-ii/
https://courses.lumenlearning.com/computerapps/chapter/assignment-ewaste-paper/
https://courses.lumenlearning.com/computerapps/chapter/assignment-powerpoint/
https://courses.lumenlearning.com/computerapps/chapter/assignment-how-to-succeed-online-powerpoint/
https://courses.lumenlearning.com/computerapps/chapter/assignment-creative-uses-of-excel-discussion/
https://courses.lumenlearning.com/computerapps/chapter/assignment-excel-mm-assignment/
https://courses.lumenlearning.com/computerapps/chapter/assignment-budgeting-with-excel/
https://courses.lumenlearning.com/computerapps/chapter/assignment-four-personal-budgets-in-excel/
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 Video: What is a Database?
 Assignment: Creating an Access Database
 Assignment: Planning for a Database

https://courses.lumenlearning.com/computerapps/chapter/video-what-is-a-database/
https://courses.lumenlearning.com/computerapps/chapter/assignment-creating-an-access-database/
https://courses.lumenlearning.com/computerapps/chapter/assignment-planning-for-a-database/
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Course Outcomes:

1. Demonstrate a basic understanding of computer hardware and software.
2. Demonstrate problem-solving skills.
3. Apply logical skills to programming in a variety of languages.
4. Utilize web technologies.
5. Present conclusions effectively, orally, and in writing.
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Computer Training and Applications:
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Computer Traning and Applications

List of Content:

1. Knowing computer

2.Operating Computer using GUI Based Operating System

3.Understanding Word Processing

4.Using Spread Sheet

5.Introduction to Internet, WWW and Web Browsers

6.Communications and collaboration

7.Making Small Presentation
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Course Outcomes:

Upon successful completion of the program, you should have the skills to:
1. Understand the basic terminology of computers

2. Understand the practical concepts of MS Word, MS Excel, MS PowerPoint, and MS
Access.

3. Work effectively with a range of current, standard, Office Productivity software
applications.

4. Evaluate, select and use office productivity software appropriate to a given situation.

5. Apply basic adult learning and assessment principles in the design, development, and
presentation of material produced by office productivity applications.

6. Demonstrate employability skills and a commitment to professionalism.
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Enhancement of SAP Software for civil Engineers.
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Enhancement of SAP Software for civil Engineers.

List of Content:

 Introduction to Recent Advances in software and Importance of SAP
Software of Construction Techniques

 Recent Advances in Software of Construction Methods

 Recent Advances in software of Construction Materials

 Introduction in software of Construction Management

 Importance of Construction Engineering in Recent Scenario of Indian Market.

 Foundation Engineering and its application to Construction Engineering.
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COURSE OUT COMES

 This workshop is students will get the hands-on with SAP Software. It is the
only software which provides complete Structural details.

 This workshop aims the full range of Structural details, Construction
processes, building services and Structural Drawings.

 The lecture focus on the real-time work-related concepts, issues, which is
enhanced by the inputs of the instructor’s practical experience.

 It Gives Knowledge to Civil Engineers, Entry or senior level, who wishes to
streamline their existing, knowledge to make a career in Structural planning
for various building system.
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Enhancement of E-Tabs Software for civil Engineers.
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Enhancement of E-Tabs Software for civil Engineers.

List Of CONTENTS

 Introduction to Recent Advances in software and Importance of E-Tabs
Software of Construction Techniques

 Recent Advances in Software of Construction Methods

 Recent Advances in software of Construction Materials

 Introduction in software of Construction Management

 Importance of Construction Engineering in Recent Scenario of Indian Market.

 Foundation Engineering and its application to Construction Engineering.
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COURSE OUT COMES

 This workshop is students will get the hands-on with E-Tabs Software. It is
the only software which provides complete Structural details.

 This workshop aims the full range of Structural details, Construction
processes, building services and Structural Drawings.

 The lecture focus on the real-time work-related concepts, issues, which is
enhanced by the inputs of the instructor’s practical experience.

 It Gives Knowledge to Civil Engineers, Entry or senior level, who wishes to
streamline their existing, knowledge to make a career in Structural planning
for various building system.
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DNA SEQUENCE BY APPLYING DIGITAL IMAGE PROCESSING
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DNA SEQUENCE BY APPLYING DIGITAL IMAGE PROCESSING

CONTENTS :

1) Introduction of DNA
2) Recent advances of DNA Sequences
3) Future Application of DNA Sequences
4) Studies of biological sequence data and sequence alignment
5) Software program me on ‘DNA Invariant’ by Microsoft visual basic 6.0 tools
6) Signal processing for DNA Sequences
7) Numeric Representation and Applications of DIP in the Analysis of DNA
8) Discrete Fourier Transform, Digital Filters
9) DSP of a sequence X64775 using AR model (b) DIP of same using FT
10)DSP on Bioinformatics new field of Genomic Signal Processing (GSP)
11)DIP Methods For Acceptors Splice Site Prediction
12)DIP tools that have been applied in analysis are addressed.
13)Application Of Digital Image Processing In DNA Sequence
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DNA SEQUENCE BY APPLYING DIGITAL IMAGE PROCESSING

COURSE OUTCOMES:

CO1: Can able to remember basics of DNA Sequences
CO2: Understand Studies of biological sequence data and sequence alignment
CO3: Analyse various parameter of DNA Numeric Representation and Applications of DIP
CO4: Can able to design various Application Of Digital Image Processing In DNA Sequence



33

Applications of Power Electric Converter:
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Applications of Power Electric Converter:

List Of Contents:

1. Introduction to Converter

2. Recent Advances of Electric Converter

3. Controllers

4. Types of Converter

5. AC to DC conversion (Rectification)

6. Explanation of AC voltage controller

7. Feature application of Electric Converter

8. Outcomes
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Course Outcomes:
 Power electronics is a key technology for energy saving and high fictionalizing in energy

usage.

 The power electronics application has a tendency toward high voltage and lessening

current to reduce conduction loss.

 The key component for high voltage power electronics is a power semiconductor device

for the switching operation.

 Diamond is a prospective semiconductor material for a power device.
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Advanced Technology in IC Engine

Day 01-CONVERGE Studio Module

In this module, you will learn how to set up a CFD simulation using CONVERGE CFD. You
will be provided with step-by-step instructions on how to do the following:

o CAD import and cleanup
o Decomposing the model into boundaries and volumetric regions
o Inputting valve timing
o Choosing turbulence and combustion models
o Running the case in a parallel environment
o Post-processing

Day02-Surface Preparation

 In this module, you will learn surface preparation in complete detail. Specifically,
o Setting up the piston motion profile
o Boundary flagging
o Setting up the intake and exhaust valves

Day03-Region Initialization and Valve Motion Setup

 In this module, you will learn the following concepts:
o Initializing pressure, temperature, and species concentration in the intake, exhaust,

and fire deck regions.
o Disconnect triangles
o Valve timing and the concept of minimum lift
o Valve profile input

Day04-Turbulence Modelling

 In this module, you will learn how turbulence is modelled and simulated in a state-of-the-
art CFD solver. You will learn about the different classes of turbulence models and
understand their merits and demerits. In this module, you will also learn about,

o RANS approach to model turbulence
o The math involved behind RANS and its derivations
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 Learn the theory behind the various types of turbulence models available (RNG k-, k-
SST, and so on) and recognize which model is appropriate for which type of application.

Day05-Combustion Modelling

 In this module, you will learn how the SAGE detailed chemical kinetics solver works.
 In addition to this, you will also learn how to use the Shell CTC combustion model.

Day06-Emissions Modelling

 To design efficient engines, one needs to have a firm grasp of emissions modelling.

You will learn about the Hiroyasu soot model and the Zeldovich nox model and apply them in
engine simulations.



38

Course Outcomes

1. The students will learn the application of Computational Fluid Dynamics (CFD) theory on
internal flows with a special focus on simulating the Engines (S.I Engines and C.I Engines).

2. Working on CONVERGE STUDIO will help the students study the inside workings of an
engine, from fuel injection, compression, spark ignition to combustion and flame
propagation

3. CONVERGE STUDIO has an added advantage of automated meshing.
4. The students will be able to set up a 4 stroke port fuel injection Internal Combustion Engine

using CONVERGE CFD
5. Learn the theory of turbulence modeling, spray modeling, source, and sink
6. Learn to setup Conjugate Heat Transfer (CHT) simulation
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Hands on Workshop about New Trends in Mechanical Engineering:

List of Content:

1.4D Printing Technology

2.Flywheel Energy Storage

3. Friction Stir Welding

4.Industry 4.0(Fourth Industrial Revolution)

5.Metal 3D Printing
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Course Outcomes:

1. Understand the Concept on 3D and 4D Printing Technology

2. Ability to learn and acquire knowledge on Flywheel energy Storage

3. Revising and retrieving the concepts on Industrial revaluation and implementing
concepts for Fourth Industrial Revolution.

4. Ability to understand Friction Stir welding
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Sales Force Fundamentals:
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Sales Force Fundamentals:

List of content:

Get Start with sale force Platform

Discover Use cases for platform

Understand sale force architecture

Data Modeling

Create Object Relationship

Work with schema builder

Data Management

Import Data

Export data
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`

Course Outcomes:

1. Ability to Understand the Concept of Sales force fundamentals

2. Understand the Cases studies of Sales force Platform and applying the logic for
program development

3. Implementation and design Sales force Platform with data modeling

4. Ability to Understand the concepts of Data Base management system

and applying to Project development
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