Faculty Development

Programme (FDP) on

ARTIFICIAL

INTELLIGENCE

Sponsored by AICTE
(11" -15" May 2020)

Organised By:-
Department of Electronics & Communication Engineering (ECE)
University Institute of Engineering & Technology Kurukshetra
University, Kurukshetra — 136119

Dr. C.C.Tripathi Dr. Nikhil Marriwala
Convener, FDP Coordinator, FDP

Director, UIET, KUK F/1, ECE Dept., UIET, KUK



AICTE Training and Learning (ATAL) Program for
Faculty Development on
“Artificial Intelligence (AI)”
From May 11" -15" May, 2020

Acknowledgements

We would like to express our sincere thanks and gratitude towards Prof. (Dr.) NITA KHANNA,
Honorable Vice-Chancellor, Kurukshetra University, Kurukshetra for her constant and valuable
support and guidance throughout the FDP on loT. We would like to express our sincere thanks to
Prof. (Dr.) Anil Vohra, Dean Research, Kurukshetra University, Kurukshetra for his constant support
and guidance. We would like to express our sincere thanks to Prof. (Dr.) C.C. Tripathi”, Convener of
the FDP and Director UIET and Dean Engineering and Technology, Kurukshetra University,
Kurukshetra for his clear guidance, inspiration and brilliant discussion at every stage of FDP.

We would like to express our deep sense of gratitude to the team of experts Mr Shabaz Abbas, Mr
Sumit Tyagi, Mr. Aman Kumar Singh, Mr.Srinivasa G, Mr.Amith Kamath, Mr.Akhil Gopinath, Dr.

Nikhil Mariwala, for giving their valuable time and imparting knowledge to the participants in the
field of Artificial Intelligence.

We would like to thank all the faculty members, research scholars and students for participating in the
course. We would also like to thank all the faculty members of the organizing committee and technical
and non-technical staff of Electronics and Communication Engineering (ECE) Department for their
kind support throughout the course.

Last but not least we would like to thank AICTE for sponsoring this workshop.



AICTE Training and Learning (ATAL) Program for
Faculty Development on
“Artificial Intelligence (AI)”
From May 11" -15" May, 2020

Contents

Objectives

Introduction

FDP Program

Valedictory



g~ wiN

AICTE Training and Learning (ATAL) Program for
Faculty Development on
“Artificial Intelligence (AI)”
From May 11" -15" May, 2020

Objectives

To learn the basics of Artificial Intelligence and various ways in which Artificial Intelligence
is related to the real world.

To learn about Python basics and tools used to run the Python code.

To learn about installation of Pycharm and Python Interpreter 3.8.2

To learn and discuss the COVID 19 case using Python programming.

To learn about Machine Learning using Google Colab software and analyse the data using
Python Programming Language.

To learn Neural Network Architecture and various examples in which this can be used in
Machine Learning.

To discuss brief of Image Processing, Lab View and Fuzzy Logic and their relevance

in the field of Artificial Intelligence.

To learn practical of Machine Learning and Deep Learning with MATLAB
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Introduction

As we know, Al is dramatically changing the way the world works by making machines that
are programmed to think like humans and mimic their actions. It could prove disastrous for us
if we overlook this magnificent feat of technology. The influence of Artificial Intelligence
technologies on society and human beings has been strong. The number of applications of Al
is increasing, and the Al research field is expanding. The applications of Al range from
speech recognition, problem-solving, learning and planning. In this direction, U.L.E.T intends
to organize AICTE Training and Learning (ATAL) program for faculty development
sponsored by AICTE on "Atrtificial Intelligence” from 11" May to 15" May 2020.

The idea of this FDP is to make the participants aware of the Al field. The FDP will comprise
of the essential theory with hands-on experiments on different simulation software by the
experts from academic institutions to improve the understanding of this highly technical field.
This will, in turn, improve the quality of the teaching which will motivate the students to take
up the challenges in this interdisciplinary field.

Day 1 (11.05.2020):
Session | (Inauguration Ceremony)

The course is intended to make the participants aware and able to work on this emerging area.
Around 120 participants attended this course to gain knowledge in the area of designing
projects and applications by the use of Al.

The program commenced on 11" May 2020 on Google Meet app with an introductory and
motivational speech from the following dignitaries:

1. Prof. Nita Khanna (Vice-Chancellor, Kurukshetra University, Kurukshetra)

2. Prof. Anil Vohra (Dean, Research and Development, KUK)

3. Prof. C. C. Tripathi (Dean Engineering and Technology & Director, UIET, KUK)
4. Dr. Nikhil Marriwala ( F/l, ECE, UIET, KUK)
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Prof. Nita Khanna, Chief Guest of the FDP, Honourable Vice-Chancellor,
Kurukshetra University, Kurukshetra giving the inaugural address
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Prof. Anil Vohra, Dean, Research and Development, Kurukshetra University, Kurukshetra
addressing the participants
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Dr. Nikhil Marriwala, Coordinator of the program, F/I, ECE, UIET, Kurukshetra University,
Kurukshetra briefing the participants about the course to
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At the beginning of the inaugural session of FDP, Dr. Nikhil Marriwala, Co-ordinator of the
course, welcome the chief guest along with other dignitaries and briefly introduced the course
to the participants. He highlighted the need for such technologies and courses organized to
learn new technologies. The co-ordinator briefly enlisted the application of Al in our daily
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life, the advantages of using the technology. He explained that the main aim of this course is
to emphasize the hands-on sessions for the implementation of theoretical concepts

Dr. C.C. Tripathi, Dean Engineering and Technology, firstly welcome the chief guest and
highlighted the achievement of the institute in the last few years. He also threw light on the
vision of the institute to train faculty, staff and students as per training need of institute to
impart the quality technical education in UIET. He described the main aim of the Faculty
Development Programme is to provide the participants with in-depth learning and exposure
to the hardware and software used to design the Al-based applications.

Dr. Anil Vohra, Dean Research and Development, first congratulated the convener and the
co-ordinator to organize online FDP during lockdown due to COVID 19. He then highlighted
the use of Al technology to serve society.

Dr. Nita Khanna, Honourable Vice-Chancellor, KUK, congratulated and motivated the
organizers for utilizing the lockdown period in such a productive way. Dr. Nita Khanna,
Hon’ble Vice-chancellor, Kurukshetra University, Kurukshetra said that it is the best
utilization of the time to organize such FDP online programs on vast digital platforms amid
COVID-19 pandemic. The subject of this FDP was pertinent and relevant to the current
global scenario. She also encouraged the participants to utilize the opportunity to its
maximum. She advised the participants if they could come up with some Al application for
the COVID 19 problem also which would be a real devotion to the society.

Dr. Anil Vohra, Dean Research and Development, Kurukshetra University, Kurukshetra,
addressed the participants about the improvement of the quality education at UIET. He
congratulated Director, UIET, faculty members and students of the institute for regularly
arranging such kind of courses for improving the technical knowledge about the recent
research areas.

Mr. Krishna Pandey present vote of thanks to all the dignitaries and participants. The session
was wind-up by the Dr. Nikhil Marriwala with National Anthem. Proper coverage of the
inaugural programme was done by print media also. Some newspaper clips highlighting the
main views expressed in inauguration are given in Annexure-1.

Session Il and 111

In this session, the lecture was delivered by Mr. Shabaz Abbas, Technologics Bangalore. He
defined the basic term related to computer field that is a computer program, operating system,
compiler, interpreter and assembler etc. then he discussed the steps involved in the
installation of PyCharm and Python Interpreter 3.8.2 software. This software is used to run
the program written in form Python syntax. He also explained the Python programming terms
like scratch file, identifiers and syntax used in it to run a program.
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Fig.1: Mr. Shabaz explaining basic terms related to computer Software

Participants had the opportunity to learn new software namely, PyCharm They were given
live demo about the usage of these software's which impressed the participants a lot. At the
end of the session, participants were presented with tutorials where everyone made a program
by themselves on the software and discussed questions.

Pythan versies Maatenance satus Favtiemared End ot sppant Peasie schetior

Fig 2:- Mr. Shabaz discussing the steps involved in the installation of Python
Interpreter
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Fig 3:- Shabaz sir giving a practical demonstration of PyCharm software

Session 1V

The first half of this session is taken by Mr. Shabaz Abbas, Technologics
Bangalore. In this session he gave a practical demonstration of Python programs
like to find the greater number, to print a number etc. he also explained the
while loop, for loop and if else condition syntax.

The next half of this session is taken by Mr. Sumit Tyagi, UpGRAD. He
explained the Artificial intelligence through the online game
(https://quickdraw.withgoogle.com/). Further, he discussed machine learning
and Rule-based programming by taking some examples related to these
techniques. He also discussed the analysis of Iris data Set.
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Fig 5:- Mr.Sumit Tyagi discussing the Iris Data Set
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Day 2 (12.05.2020)

Session | and I1:

In this session lect. was delivered by Mr. ShabazAbbass, Technologies Bangalore. He
explained array, list strings and the programming syntax for Python Language. He also
discussed ldentity operators, concatenation and repetition operation and various
examples based on these operations in Python language. He also discussed the various
ways to print array in Python language. Further introduction of Python Dictionaries is
given by him. These Dictionaries are similar to an array but work with keys and values.
Data can be stored in a much optimized way using these dictionaries and can be
accessed by using keys.

"C:\Users\the one&only shiyab\PycharmProjects\numpy\
{I RS as St

? Process finished with exit code @

Fig 6:- Mr. Shabaz explaining the strings, tuple etc. in Python language on PyCharm
software
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import numpy as np

a = np.array([1,2,3])
print(a)
print(type(a))
print(id(ale]))
print(id(a[1]))
print(id(al2]))

Next

<class 'numpy.ndarray'>
s 111615392
» ¥ 111615136
111615392
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Fig 8:- Mr. Shabaz executing a program using Python libraries.

Session Il and 1V:

This evening session is again taken by Mr. Shabaz Abbass, Technologies Bangalore. In this session
he discussed Python functions the procedure to call this function in another Python file e.g. import
function from module.py file to scratch.py file. He also discussed the steps to install the various
library like Pandas, NumPy and matplotlib etc. further he explained programming of python based on
these libraries.

The second half of this session was continued by Mr. SumitTyagi, UpGRAD. He explained the array
and various operations which can be applied on the array-like addition multiplication shaping etc. he
also gave an introduction of NumPy, pandas, seaborn python interpreter which is used for finding
relationships between multiple variables. He discussed Python functions and explained the procedure
to import that function in that how Exploratory Data Analysis(EDA)using Python can be performed
on COVID 19 data. By using this analysis one can know the death rate COVID19 spreading rate etc.

in different countries. He also discussed Jupyter notebook.

14
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Fig 9:- Mr. Sumit discussing the different operations that can be applied to Array
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In [2]: import pandas as pd
import numpy as np
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from plotly.offline import download_plotlyjs, init_not
import plotly.express as px

Fig 10:- Mr. Sumit giving a practical demonstration of analysis of COVID 19 data

After this Mr. Nikhil Marriwala, Asst. Prof. UIET,KUK joined the session and discussed the
Anaconda which is the distribution of Python language which is used for Data Science, Machine
Learning application etc.

Day 3 (13.05.2020)
Session | and I1:

In this session lect. was delivered by Mr. Aman Kumar Singh, Technologics Bangalore. He gave an
introduction of various computing field that is Data Science, Machine learning, Deep learning and
Artificial intelligence. Artificial intelligence is the ability of a computer or machine to think and
learn. Data science is an interdisciplinary field that is used for the analysis of the huge amount of
data. Machine learning is the application of Artificial Intelligence which is also used for the analysis
of data. Then he discussed types of Machine learning. He also explained the Machine learning
through Google Colab that how data can be analyzed by using Python language

16
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Session Il and 1V:

The first half of this session was taken by Mr. Aman Kumar Singh, Technologics Bangalore. He
discussed that in case of image kind of data analysis is done through Convolution Neural Network as
Machine learning is not so efficient for this purpose. Then he explained Python libraries like Sk.learn
lib. and its significance. He also discussed that the data consist of string data can be transformed into
label encoding by using the libraries of Python like “transform.method”.

(= Uﬁzitregz‘:lgynb -
File Eca \&‘—'J? Runtime Toois Heif Y

2, (125) =9 ®

PN

Fig 13:- Aman sir explaining the image analysis on GoogleColab Platform

In the next half of this session, lect.was delivered by Mr. Sumit Tyagi, UpGRAD. He discussed the
Amazon food Review Data Set. He explained the procedure of analysis of the review of customers
related to any product. He discussed various review analysis techniques like frequency and Bag of
words and Inverse Document Frequency.

18
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Fig 15:- Mr. Sumit explaining the difference between IDF and BOW technique

Day 4 (14-05-2020)
Session | and I1I:

In the morning session, Mr.Srinivasa G started the session by delivering a presentation on the topic
Machine Learning and Artificial Intelligence where he explained the concept of Deep Learning,
Neural Network Architecture.

What is Artificial Neural Network ¢

» Artificialneuralnetworks or connectionist systems are computing systems
vaguely inspired by the biological neural networks that constitute animal
brains. Such systems "leam" to perform tasks by considering examples,
generally without being programmed with task-specific rules

HIDDEN

@D o =
»

O
-

Fig 16:- Mr.Srinivasa G explaining the basic diagram of Artificial Neural Network
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Neural Network Architecture

= Each ArtificialNeuralnetworkis constructed from 3types of layers

1. Input Layer - Input Data for the Neural Network (i.e image ,Sound
Jtext.etc)

2. Hidden Layers - Intermediate layerbetweeninput and output layer
and where all the mathematicalcomputationis done

3. Output Layer - Desired Output of Neural Network ( Information Leamed
by the networkis available in this layer )

Fig:17 - Mr.Srinivasa G explained the Neural Network Architecture

Neurons

3-Layer Neural Net

Hidden Hidden
InputLayer Layer1 Layer2

Output Layer

Fig 18:- Basic diagram of 3 LAYER Neural Network

. He also gave a brief idea about the Activation Functions and what are the various steps involved in
CNN architecture. He explained the range of these Activation Function along with their plots.
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Cheat Sheet of Activation Functi
- » hitps://mlcheatsheet.readthedocs.io/en/latest/activation functions.himil
Activation function - @
{ Unit step o. z <O, Perceptron
( (Heaviside) A2 - {0.5. z =0, variant
[ 1. z> 0,
sign (Signum) Sl e Perceptron
P> = {u z - 0. variant
I > O,
Linear Adaline, linear
P(z) = = regression
Plece-wise linear == %. Support vector
P() =4 24 k. —4% <z < L. machine
o. z<—%.
Logistic (sigmoid) Logistic
D = regression,
52 Multi-layer NN
Hyperbolic tangent G = Multi-layer
L R Neural
Networks
Rectifier, RelLU Multi-layer
(Rectified Linear B(=) = max (0. =) Neural
Unit) Networks
Rectifier, softplus Multi-layer
P(=) = In(1 + %) Neural
e Peeoarransastie e Networks

Fig 19:- Types of Activation Function along with range and their graphical representation.

Session 111 and 1V:

In the session, Mr.Srinivasa G continued the session by delivering lectures on the need of Convolution
in Image Processing by taking real-world example also, convolution layers in LeNet model which was
inspired by Lechon,1998,” Gradient-based learning applied to document recognition”.
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e Why we need Convolutiong

= |nimage processing, akernel, convolution matrix, ormask is a small matrix.

= [tis used for bluring, sharpening, embossing, edge detection, and more.
Thisis accomplished by doing a convolution betweenakemel/ filter and
animage.

= Mostpopular convolution filters have 3x3 or 5x5 Dimension

= ForcoloredImages filters will have shape 3x3x1 for gray scale image and
3x3x3 forcoloredimages

= A convolutionfilter passes overall the pixels of the image in such a manner
that, at a given time, we take 'dot product' of the convolution filierand the
image pixels to get one final value output.

= convolutionfilterhelpsin extracting some kind of feature from the image.

Fig:20 - Need of Convolution in Image Processing

6 5
1 2
8 (-1*1)
3 o (0*4)
T ol (1+6)
o4 (-2*5)
8 *
q 2 (0*3)
2|2 v : ' (2+8)
7 Filter (-1%6)
0o 2 (0%7)
Source image + (1*2)

Filtered image

https://www.sciencedirect.com/iopics/computer-
science/convolution-filter

Fig 21:- Figure showing how a filtered image is obtained from a source image by
applying filtering to it.

After this Dr.Nikhil Marriwala discussed the LabView software and Fuzzy Logic. He explained the
concept involved in this and how we can use the LabView in different fields for computation. He
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explained the concept of Fuzzy Controller by taking sensors as input and actuators as output and what
happens to the fuzzy controller when dynamic change is applied to it.

o | & =]

Input ST ‘ ‘ Pt points:

Opened systemip2, 5 rules ‘ ‘

© 8¢ ¢ |»p B |4 B0

| [l - e o

Fig 22:- Dr. Nikhil Marriwala is presenting the concept of Fuzzy Logic Controller
using Matlab.

Day 5 (01-05-2020)
Session | and 11

In this session, Mr.Amith Kamath, working with Math works started the session by discussing
Machine Learning with MATLAB. He started the session by giving a brief about Artificial
Intelligence and how Machine Learning is related to it. He also elaborates that Machine Learning is
present everywhere in speech recognition, health monitoring, Stock Market Prediction, 10T Analytics
etc.
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Speech Recognition

15

Weather Forecasting

Object Recognition

4\ MathWorks

Engine Health Monitoring

TAvh Aven

Energy Load Forecasting

Stock Market Prediction

Fig 23:- Examples where Machine Learning is Applicable

He also performed a program of Human Activity Mobile Sensor Data by taking different human
activity as input to this program such as Sitting, Standing, Walking and predicting the estimated

output in the MATLAB.

Er R -
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e ? -
a g 8
. SO I — R < X P iar', 'humanActivityDatalesc'
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Fig 24:- Demonstration of Human activity in MATLAB tool

After this, he explained what are the different types of Machine Learning available and how a model
can be trained to classify human activity from sensor data. He also explained the concept of AutoML
Machine Learning Workflow and what are the steps involved in this to achieve the same using
MATLAB.

4\ MathWorks

AutoML Machine Learning Workflow

Access Data AutoML Integrate Analytics and
Deploy

— | MATLAB
J B Excel
E’ | =g
1 Preprocess Data Develop Predictive Models Java Jdi
» 3* Cﬂ h
S e o
aa —
Preparation Extraction Training Tuning . codegen
| 2. | = E=E=E= -
Wavelets ‘«‘ \\ ’rl - ) ' i i
[\ p 1| R 3.
|| \’1 : il | il |
“1 | __..;.__.___._ ..............
Wavelets fscnca fitcauto
. NN

Fig 25:- Workflow of Auto ML Machine Learning

Session 111 and IV

In this session, Mr.Akhil Gopinath, working with Math works started with explaining the concept of
Deep Learning with MATLAB and what is the background knowledge involved in doing this. He
also describes how the three terms Atrtificial Intelligence, Machine Learning and Deep Learning are
interrelated to each other.
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Neural Networks | | Speech

HEG Sutn moyaiion "[ Scalogrus: "| ANNONNLSTNEHMMGAN [ Decoding

. Good Bye ‘
UHD BAY

\ *.. J

Converting brain waves to speech to help ALS patients

Predicting gastrointestinal communicate (Nov 2019)
cancer (July 2019)

Fig 26:- Demonstration of Deep Learning used in Research

Deep learning is a key technology driving the Al megatrend

ARTIFICIAL INTELLIGENCE

Any technique that enables machines to mimic

human intelligence
MACHINE LEARNING
Statistical methods that enable machines to
“learn” tasks from data without explicitly

programming DEEP LEARNING
Neural networks with many layers that leam
ﬁ @ representations and tasks “directly” from data
N
\

1950s 1980s 2010s

4\ MathWorks

Fig 27:- Interrelation of Al, Machine Learning, Deep Learning
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In the next session, Mr.Akhil continued by explaining how Deep Neural Networks can be trained and
what are the steps involved in training the networks involved

A Typical Convolutional Neural Network (CNN)

) P ’:7 = goldﬁsh\/
g > AT [ il - it
— | o = ol [ B i - = H #®
- o S | m
n L~ BL—0 O dog X
I3
Convolution + Convolution + Flatten Fully Softmax
Input RelLU Pooling RelLU Pooling ; Connected
Feature Learning Classification

For example,

+ Alexnet has 5 conv layers + 3 fully connected layers — in two branches
* It has 62 million parameters.

4\ MathWorks

Fig 28:- Figure describing the Convolutional Neural Network(CNN)

28



AICTE Training and Learning (ATAL) Program for
Faculty Development on
“Artificial Intelligence (AI)”

From May 11" -15" May, 2020

Fig 29:- Steps involved in Deep Neural Networks
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The workshop was a success as all the participants were very much satisfied which reflected from the
excellent comments given by all of them in the chatbox. The response from the participants about the
workshop was tremendously good and positive and as per the feedbacks they would want to attend
such more hands-on workshops further in future.
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