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Abstract: Modern technology blessed us with many amenities.
Those invention of modern science has lessened our workload
with many others flexibility. Modern technology has been growing
up significantly after the implementation of artificial intelligence
(Al) in various sector. Machine Learning (ML), Natural language
processing (NLP), Expert system (ES), Computer Vision (CV),
Planning & Optimization (P&O), Robotics (RT), Deep Learning
(DL), Image Recognition (IR) all are intertwined with Al. Deep
learning, one of the most interesting affiliate of Al which
terminate the provision of usual invention. One can think of
various type of innovation about which only come to their
imagination. Some devising work which appears in front of us
seems like as a human being is doing that output. The algorithm
that deep learning use is more efficient and acceptable for those
modern amenities which are called the blessings of modern
science. All that devising works in modern age is used by us but
could not understand the way how that devising element perform
or what the mechanism is. This project gives one a clear view
about the deep learning. This paper focus on those algorithms and
working procedure which is needed for developing innovative
things and which make deep learning more acceptable to us.

Index Terms: Machine learning (ML), Natural language
processing (NLP), Expert system (ES), Computer vision (CV),
Planning & optimization (P&O), Robotics (RT), Deep Learning
(DL), Image recognition (IR).

l. INTRODUCTION

Al has many functionalities among them DL is one. A
machine can think or process data like a human brain by
means of DL. It is mainly a subset of ML. DL mainly imitates
the way of working of a human brain with all the possible way
of thinking and processing a data how human brain process
[1]. DL is coming through the path of inventing something
which is capable of doing or solving all the problem like a
human brain do. Investors have investing huge amount to
implement this subset of ML so that their invention could do
like a human brain do. For example google invest above 1.1
billion for a self-driving car [2]. Toyota spend almost 100
million and Toyota Al ventures are in a search for those
companies which are wanted to possess that opportunity to
work on Al [3].

DL is used vigorously in IR. Among all the methods
convolutional neural network of DL is used to describe the IR
process. Bags of visual words is the base of this process. This
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process represent image as a histogram and after that convert
it as a classifier. Spatial geometry is added into the bow
description as this process is on order less statistics. A spatial
pyramid approach mobilized into the pipeline for counting the
visual word inside the set of image [4].

IR is not only a process to describe the beneficiary exertion of
DL, there is also some other needful project like saturating
auto-encoder [5], self-driving car and so on which has
lessened the workload of human being and make life easier.
DL is also used in software engineering. According to a
statistic almost 84.7% paper in software engineering used DL
to solve the problem [6]. All this project is done by dint of DL.
If it is considered deeply then we can found that our modern
technology is dependent prodigiously in DL. It is necessary
now to know the working mechanism of DL for developing
new amenities to upgrade modern technology or to cope up
with modern technology.

The remaining part of the paper is embodied as follows.
Section 2 summarizes some related works. Section 3
describes the methodology. Section 4 summarizes the
working procedure. Section 5 summarizes result analysis &
comparison .Section 6 summarizes discussion Finally Section
7 concludes the paper.

Il. RELATED WORKS

DL is one of the most talked topic now. It has changed the
whole way of devising something new in this era of modern
technology. Many other work has been done on the basis of
DL and we are now enjoying the propitiousness. DL is used in
IR which is solved by the convolutional neural network
methods of DL for classifying an image. This process is work
through the bags of visual words. Which at first represent the
image as a histogram and then convert it as a classifier. A
spatial pyramid approach is mobilized into it for counting the
visual word. Again a spatial geometry is used in Bow
description as it is a part of odorless geometry [7].

Another work for DL is to solve software related problem and
among all the software engineering task about 41 task is used
DL model for the betterment. Among those problem bug
reports summarization is one. Where Auto Encoder of DL
model is used to encode the bug reports or summarizing the
report in an unsupervised way. The quantity of the words is
reckoning by the information contain in the hidden state.
Based on this measurements of word the informative
sentences are identified [8].

Again visual question and answering is another revolution
which is developed on the basis of joining the NLP with
computer vision.
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This process measure the performance of language and image
processing through LTML and convolutional neural network.
This model can give accuracy about 40.06 % which is almost
correct. Again stacked attention network and dynamic
memory network model is used for semantic representation

[9].

111. METHODOLOGIES OF DEEP LEARNING

Al is the most common buzzword for this modern era of
technology. Now we are in such a situation where we cannot
think of our existence for a single time without the help of
technology. Al now entering into its best level .By simplifying
Al we get many affiliate of it. “Fig. 17, shows that affiliation
of Al. Deep learning is one of it.
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Fig. 1. Affiliation of Al [10]

Deep neural network that term is goes for DL as most of
artifice of neural network is used for DL [11]. DL is used the
sequence of human brain so that it could learn properly
everything and work accordingly. There is so many hidden
layers in DL to get the output in this methodology every node
is connected with each other so that it could find the best
output with full accuracy. Every node connected means this
process could classify every problem too deeply and observe
every steps. “Fig. 27, shows the basic methodology of DL.

Output
Layer

Fig. 2. Connectivity of every node in deep learning [12].

As we learn before that DL is the working on the main
theorem of neural network because of it DL is often called
deep neural network [13].Behind the flawless
accomplishment of DL there is some technique which make it
so preferable. “Fig. 3”, shows that technique for DL which is
used at the time of implementation of DL.

RNN || GAN | DRL
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Fig. 3. Technique of deep learning.

A. Fully Connected Neural Network (FCNN):
Fully connected neural networks is such a technique which
work according to its naming convention like in this technique
each and every node is connected with its previous node. “Fig.
4>, shows the workflow of fully connected neural network.
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Fig. 4. Fully connected neural network

Here each and every node has an activation function which is
responsible for changing the output of that given input. There
is mainly two types of activation function those are (i) linear
(ii) nonlinear function [13].

B. Convolutional Neural Network (CNN):

Convolutional neural network is formed on the cornerstone of
visual context of human brain [14]. Because of it this
Convolutional neural network simplify the problem like
image classification, image processing, image segmentation
etc. “Fig. 57, shows the processing of convolutional neural
network .

0
/

O

1ahe| usppiy 1si14

Q
\

Fig. 5. Convolutional neural network [15]

For determining the cluster of each and every node
convolutional preserve a filter or kernel. This process mainly
help to extract the visual view of an image through a small
chunk [16].

C. Recurrent Neural Network (RNN):

This process mainly used for various input length with
sequence of data. This means it can predict the next step of
work by checking the previous step. This is a very useful
process for those which need to work with a sequence of data
as it seems like it gives a short time memory for sequencing
[17]. For example stock
exchange price prediction
could be possible because of
it as it could predict the next
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price because it is trained with its previous price [18].

D. Generative Adversarial Network (GAN):

This is the combination of two neural networks those are (i)
Generator network (ii) Discriminator network. Both of this
two network always compete with one another. This
competition make this process so acceptable. Among the 2
part generator network always tries to create spurious data
whereas the other one tries to detect if there is any existence of
false data or not [19]. If this process is continuing for a long
term then at one time the generator network start to produce
fake data which is as like as real data [20]. This happen
because every time when a generator network is caught by
discriminator that time generator network tries to save the real
data and again when it approaches to produce something then
the real data is produced as it is saved on memory [21].

E. Deep Reinforcement Learning (DRL):

This process is something which is used to learn a machine to
interact with an environment with its basic needs [22]. With
this process the machine learn what will be the output of a
process according to its input, what will happen during the
process and what phases it needs to passes through. After
completing the phases it gets reward signal. In this process a
machine also learn how to modify the environment for
receiving the reward signal [23].

IV. WORKING PROCEDURE OF DEEP LEARNING

Unsupervised and new data are prepared for input. After that
all the data set are extract into the feature and make group the
object which is made from the data set. This group helps the
administrator to find the data leakage. After that according to
problem DL algorithm is used for getting the best result. After
getting the information the testator find the path of data
leakage[24]. “Fig. 6”, shows the algorithm of DL.

Unsupervised ;
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Fig. 6. Algorithm of DL.

V. RESULT ANALYSIS AND COMPARISON OF DEEP
LEARNING

DL has now become one of the most talked topic. It has now
change the outlook of people towards the technology. Day by
day the amount of publication on DL is increasing according
to a statistics from Jan. 2006 to Jun 2017 rapidly increase the
amount of publication from springer database. Table 1. Show
the report of publication repetitively with year.

TABLE 1. NUMBER OF PUBLICATION ON DEEP LEARNING ACCORDING
TO YEAR FROM SPRINGER DATABASE [25]
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2007 49
2008 54
2009 73
2010 62
2011 71
2012 116
2013 129
2014 149
2015 266
2016 706
2017 879

Another statistic is also collected from IEEE database about
the increasing rate of publication on deep learning. Table 2.
Shows the report of that statistic with year.

Table2.  Number of publication on deep learning according
to year from IEEE Database [25]
Year Publications | Journals &
Magazines
2006 33 2
2007 41 3
2008 51 5
2009 68 1
2010 88 17
2011 85 9
2012 104 18
2013 176 29
2014 409 41
2015 889 133
2016 1841 241
2017 359 252

This table proves that modern technology is rapidly growing
with deep learning. From 2006 to 2017 the increasing number
of publication and journals prove the efficiencies of deep
learning.

VI. DISCUSSION

The invention of Al is one of the revolution for the modern
technology. Now people can invent or do something like that
what is only they can think. This process has been accelerate
with the implementation of DL in every sphere of modern era.
Now gray scale image coloring is not a big matter to do, it can
be done manually by the development of digital image
processing [26]. Now-a-days videos which have no sound are
not very tough for anyone to hear because sound can be added
to the video by the means of recurrent neural network [27].
Again for Iris recognition is become easy because of DL and it
is more preferable now a days to use convolutional neural
network instead of conventional Iris sensor [28]. DL become
one of the core part in medical science. Magnetic resonance
imaging (MRI) is the revolution in this sector which is
processed to take image from human brain and predict the
probable disease for human [29]. CNN is used most
commonly used for image processing. Like image
segmentation, classification all that can be done by the means
of CNN [30].

Year Number of
publications
2006 39
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Like all this deep learning slowly enter into the every spare of
our day to day life. It can be possible to develop a new
component for the betterment of human life which is used in
everyday life. To make this development people need to learn
properly the algorithm and working procedure of DL.

VII. CONCLUSION

DL is one of the best solution to develop the modern
technology with best amenities. This can be done if the
properties and mechanism of DL is familiar to everyone. All
the algorithms in DL has its own way to solve problem some
algorithm is used for image processing only, some are used
for biometrics, some are for medical science. Realizing the
capabilities of each and every algorithm DL can be
implemented for making a better solution. This project is
work on making DL familiar and to make everyone know
about the pros and cons of DL. Our decade is growing rapidly
with modern new innovations to cope up with this
circumstances one need to be learned about the working
procedure of DL. Again the statistical table show the rapid
growing situation of DL. During this current decades DL is
the better solution for security purpose as face recognition,
voice recognition is combined and make an effective result.
Which reduce the error percentage to 10-20%. All of this
circumstances stated above it can be easily predict that DL is
one of the versatile and more effective topic for modern
technology. This project focus on that of the betterment of
technology by DL with its functionality and working
procedure.
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