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General introduction

General introduction:

Nowadays, technology has become one of the most important areas of human interest,

effectively many factors of human civilization, technologies are playing a fundamental role in
directing where businesses are going and, to some extent, in determining how the future is shaping
up.
One of the most important technologies of our time is artificial intelligence, Al is a branch of
computer science, and the term artificial intelligence can be defined as the ability of machines and
digital computers to do certain tasks as smart objects do, such as the ability to think or to learn.
After the development of artificial intelligence, many terms and branches appeared, including
machine learning and deep learning.

Al relies on deep learning because it makes it more human. Where deep learning is a subfield
of machine learning. But both fall under the broad category of artificial intelligence. In another
meaning, all machine learning is Al, but not all Al is machine learning and all deep learning is
machine learning but not all machine learning is deep learning. Deep learning known as deep

neural learning or deep neural network.

Insights about deep learning <neural networks:

o Neural networks, a beautiful biologically-inspired programming paradigm which enables
a computer to learn from observational data

o Deep learning, a powerful set of techniques for learning in neural networks

Neural networks and deep learning currently provide the best solutions to many problems in
image recognition and classification, speech recognition, and natural language processing. [1]
Briefly, machine learning and deep learning dl are subfields of Al area which are used to perform
much more sophisticated algorithms allowing high performance pattern recognition and image
classification than classic approaches. Deep learning is recently created as a branch of ml. Among
the most used methods in DL, CNNs are for a special interest. The main idea in this project is to
build a deep neural architecture and use it to recognize a collection of real images representing
different objects. The advantage of using multiple layers here is that they can learn features at

various levels of abstraction. For example, if you train a deep CNN on some images, you will find
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General introduction

that the first layer will train itself to recognize very basic things like edges, the next layer will train
itself to recognize collections of edges such as shapes, the next layer will train itself to recognize
collections of shapes like wheels, legs, tails, faces and the next layer will learn even higher-order
features like objects (truck, ships, dog, frog... Etc.). So, the principal task in this project is to
develop an automatic classifier that permits to classify some given color images representing real
objects into one of 10 classes which are: airplane, automobile, bird, cat, deer, dog, frog, horse,
ship, truck. The classes are completely mutually exclusive. To accomplish this work, we will
proceed to the classification task using many ml algorithms including: IDA, KNN, cart, NB, and
SVM. Then we will propose in second stage a CNN model composed of many layers
(convolutional layers, Maxpooling layers and one full-connected layer). Finally, we established a
comparison between different algorithms. As programming tools, we have used python,
tensorflow, and keras which are the most used in the field.

In that, many people do not have a good idea of how to start learning Al and how to deal with
the various techniques and algorithms related to it, but they are eager to learn more.
Deep learning has allowed a paradigm shift in pattern recognition, from using handcrafted features
to using general-purpose learning procedures to learning together data-driven representations,
features, and classifiers. The application of this new paradigm has been particularly successful in
computer vision, where the development of deep learning methods for vision applications has
become a hot research topic. We will provide a comprehensive overview of deep learning and its
use in computer vision, which includes a description of the most commonly, used neural models
and their main areas of application. Next, the methodology and programs used in the vision based
on deep learning are introduced . Next, a review of the main work using deep learning in robot
vision is presented, as well as current and future trends regarding the use of deep learning in
robotics. This work is intended to be a guide for developers of robot vision systems. [2]

We have divided our work into several chapters, which are:

13



General introduction

- Starting with a general introduction

- In chapter 1 we described briefly the field of our project which real objection recognition to
assist visual perception for robots.

-In chapter 2, we presented some important concepts and definitions, including: Artificial
Intelligence, Machine Learning and Deep Learning.

- Chapter 3 describes the programming environment.

- In the last chapter we presented the realized work.

- Finally we concluded our work by a general conclusion.
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1.1 Introduction:

This chapter is an introduction to the project field, we discuss what a machine vision system
is? And what tasks it is suited for? We also explore the relationship of machine vision to other
fields that provide techniques for processing images or symbolic descriptions of images. We also
talk about robotics, their definition, history some companies, and different types of robots.

1.2. What Is Robotics?

Robotics is the intersection of science, engineering and technology that produces machines,
called robots, that substitute for (or replicate) human actions. Pop culture has always been
fascinated with robots. R2-D2. Optimus prime. Wall-e. These over-exaggerated, humanoid
concepts of robots usually seem like a caricature of the real thing...or are they more forward
thinking than we realize? Robots are gaining intellectual and mechanical capabilities that do not

put the possibility of an r2-d2-like machine out of reach in the future. [3]

1.3. What Is Robot?

A robot is a machine that functions automatically and can adapt to changes in its environment.
Human beings have been tinkering with machines that run without human guidance since the time
of the pharaohs. A staple of science fiction, robots are an increasingly important segment of our

society, performing many jobs that are too dangerous or tedious for human beings. [4]

1.4. Types of Robots:

Mechanical bots come in a variety of forms and sizes to do the work for which they were created
.The design, functioning, and level of autonomy of all robots differ. Robots are evolving to perform
jobs that humans just cannot, from the 0.2 millimeter-long "robobee™ to the 200-meter-long robotic

freight vessel "vindskip." there are five sorts of robots.
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1.4.1 Pre-Programmed Robots:

Pre-programmed robots operate in a controlled environment where they do simple, monotonous
tasks. And its job is to perform that task longer, faster and more efficiently than a human. An
example of a pre-programmed robot would be a mechanical arm on an automotive assembly line.
The arm serves one function to weld a door on, to insert a certain part into the engine, etc.

They cannot change their behavior while they are working, and no human is guiding their actions.

[3][5]

Fig 1. 1: Pre-Programmed Robots

1.4.2. Humanoide Robots :

Humanoid robots are robots that look like and/or mimic human behavior. These robots usually
perform human-like activities (like running, jumping and carrying objects), and are sometimes
designed to look like us, even having human faces and expressions. Two of the most prominent
examples of humanoid robots are Hanson robotics’ Sophia (in the video above) and Boston

dynamics’ atlas. [3]

Fig 1. 2: Humanoid Robots
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1.4.3. Autonomous Robots:

Autonomous robots operate independently of human operators. These robots are usually
designed to carry out tasks in open environments that do not require human supervision. Is a robot
that performs behaviors or tasks with a high degree of autonomy .They are quite unique
because they use sensors to perceive the world around them, and then employ decision-making
structures (usually a computer) to take the optimal next step based on their data and mission. An
example of an autonomous robot would be the Roomba vacuum cleaner, which uses sensors to

roam freely throughout a home. [3] [6]

Fig 1. 3: Autonomous Robots

1.4.4. Tele operated Robots:

Tele operated robots are semi-autonomous bots that use a wireless network to enable human
control from a safe distance. These robots usually work in extreme geographical conditions,
weather, circumstances, etc. Examples of tele operated robots arethe human-controlled

submarines used to fix underwater pipe leaks during the oil spill or drones used to detect

landmines on a battlefield. Tele-robotic devices are finding acceptance by surgeons and might

soon be regarded as key surgical tools for certain procedures [3][7]

Fig 1. 4: Tele operated Robots
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1.3.5. Augmenting Robots :

Augmenting robots either enhance current human capabilities or replace the capabilities a
human may have lost. The field of robotics for human augmentation is a field where science fiction
could become reality very soon, with bots that have the ability to redefine the definition of
humanity by making humans faster and stronger. Some examples of current augmenting robots are

robotic prosthetic limbs or exoskeletons used to lift hefty weights. [3]

Fig 1. 5: Augmenting Robots

1.5. Uses of Robots:
1.5.1. Manufacturing :

Today most robots are used in manufacturing operations . The industrial industry is likely the most
well-known and oldest user of robots. These robots and co-bots (bots that operate with people) test

and assemble things such as automobiles and industrial machinery. More than three million

industrial robots are currently in operation, according to estimates. [8][3]

Fig 1. 6: Manufacturing

19



(01 g =T o] 1= gl 0 OO PTPTPTTPUPRN Visual Perception For Robots

1.5.2. Logistics:

Robots for shipping, handling, and quality control are quickly becoming a need for most
merchants and logistics firms. Logistics businesses utilize robots in warehouses and even on the
road to assist increase time efficiency since we now demand our products to arrive at lightning
speed. At the moment, robots are removing your things from shelves, carrying them across the
warehouse floor, and packing them. Furthermore, the emergence of last-mile robots (robots that
will bring your product to your door autonomously) ensures that you will have a face-to-metal
meeting with a logistics bot in the not-too-distant future. [3]

Fig 1. 7: Logistics

1.5.3. Domestique robots:

It is no longer science fiction. Robots may be seen in our homes, assisting with household
duties, reminding us of our routines, and even amusing our children. Roomba, the self-driving
vacuum cleaner, is the most well-known example of a household robot. Furthermore, robots have
advanced to the point that they can now perform anything from mow grass independently to clean

pools. [3]

Fig 1. 8: Domestique robots
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1.5.4. Travel:

Is there anything more science fiction than self-driving cars? These self-driving cars are not
simply a pipe dream anymore. Self-driving vehicles are taking the globe by storm, thanks to a mix
of data science and robotics. Tesla, ford, Waymo , Volkswagen, and BMW are all working on the
next generation of transportation, which will allow us to sit back, relax, and enjoy the journey.
Uber and Lyft, 2 ridesharing businesses, are developing autonomous rideshare vehicles that do not

require people to operate. [3]

Fig 1. 9: travel

1.5.5. Helthcare :

In the healthcare business, robots have made huge achievements. From robot-assisted
operations to bots that help people recover from injuries in physical therapy, these mechanical
wonders are used in almost every facet of healthcare. Toyota's healthcare assistants, who help
individuals regain their ability to walk, are an example of robots at work in healthcare. And "tug,”
a robot that can go around a hospital on its own and carry everything from medication to clean
linens. Pharmaceutical firms have recently used robots to assist speed up the fight against covid-
19. These bots are currently utilized to fill and seal covid-19 testing swabs, and some firms are

now using them to make PPE and respirators. [3]

Fig 1. 10: healthcare
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1.6. The Seven Biggest Challenges in Robotics:

v Manufacturing Procedures.

Facilitating Human-Robot Collaboration.
Creating Better Power Sources.

Mapping Environments.

Minimizing Privacy and Security Risks.

Developing Reliable Artificial Intelligence.

D N N N N

Building multi-functional robots.

1.7. Machine Vision:
Our most powerful sense is vision. It offers us with a significant quantity of information.

It gives us access to a wealth of information about our environment and allows us to engage
intelligently. All without making direct physical touch with the surroundings. We learn the
locations and identities of things, as well as the relationships that exist between them, through it,
and we are at a significant disadvantage if we are deprived of it, in this way it's no surprise that
attempts have been made to give robots intelligence, a sensation of vision nearly since the
beginning of digital computing generally accessible.

Our most difficult sense is vision. The knowledge we have about how biological vision systems
work is still incomplete, confined largely to the steps of processing immediately related to signals
collected from the sensors what we do know is that biological vision systems work in a similar

way to computer vision systems.[5]

1.8. Image Processing:

Image processing is largely concerned with the generation of new images from existing
images. Most of the techniques used come from linear systems theory. The new image may have
noise suppressed, blurring removed, or edges accentuated. The result is, however, still an image,
usually meant to be interpreted by a person. As we shall see, some of the techniques of image
processing are useful for understanding the limitations of image-forming systems and for
designing preprocessing modules for machine vision.
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1.9. Our Problematic:

Robot controllers are frequently developed via simulation in evolutionary robotics since
utilizing a physical robot to assess fitness takes too long. Simulators make it simple to assess the
fitness of a controller. The task of a simulator is to provide the controller with the necessary sensor
data. A virtual visual environment is required if the robot has an on-board camera.

If the robot has an on-board camera, a virtual visual environment to imitate the camera's signal is
required. These visual landscapes were formerly created by hand, which necessitated the use of
handcrafted models, texturing, and lighting, which was a difficult and time-consuming procedure.
We developed a deep neural network-based architecture for mimicking visual environments in our
proposed study. Without employing handcrafted models, texturing, or lighting, the neural networks
are trained purely using images recorded from a camera, visual surroundings. Because all training
data is recorded .in the physical world, it does not rely on any external domain-specific datasets.
Without employing handcrafted models, texturing, or lighting, the neural networks are trained
purely using images recorded from a camera, visual surroundings. Robot controllers were
developed in simulation to distinguish between objects of various colors and forms, and they

accomplished the task well in the actual world. [9]

1.10. Designing Deep-Learning Based Vision Applications:

For designers of a deep-learning based vision system, it is important to know which learning
frameworks and databases are available to be used in the design process, which DNN models are
best suited for their application, whether an already trained DNN can be adapted to the new
application, and how to approach the learning process. All these issues are addressed, in this
section. These guidelines can be used in, the design process of any kind of vision system, including

robot vision systems. [2]

1.10.1. The Visual Perception:

The capacity to see our environment through the light that enters our eyes is known as visual
perception. Because graphical user interfaces (GUIs) are only seen through vision, the visual
perception of colors, patterns, and structures has piqued researchers' attention. As a result,

designers may build more effective user interfaces by understanding visual perception.
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In GUI design, many visual perception characteristics are extensively employed. Many designers
utilize gestalt concepts (i.e., how humans arrange visual stimuli) in the design of GUIs in order to
build user interfaces that are simple to perceive and comprehend.

The visual perception of affordances (action possibilities in the environment) is another example

of how the understanding of visual perception is a critical item in any designer’s toolkit. [10]

1.11. Conclusion:

Machine vision is a paradigm of robotics and represents an ambitious project, which requires
the fusion of many technologies like electronics, communications, mechatronics, software
engineering and artificial intelligence. Therefore, in this chapter we presented generalities about
vision of robots and some of the most important uses of. In the next chapter, we will explain the

various branches of Al, and their relationship to the vision of robots.
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2.1. Introduction:

Today Deep learning approach DL becomes the new tendency of machine learning approach
ML which is used since it gives much more sophisticated pattern recognition and image
classification than classic machine learning approach. Among the most used methods in DL, CNNs
are for a special interest. [11]

First, when we talk about Al, we need to be clear about what we're talking about. What are
artificial intelligence (Al), machine learning (ML), and deep learning (DL)? What is their
relationship like?

So in this chapter we will separate in the team between the Al, ML and DL , the various algorithms
related to them and talk about the different areas in which they are used.

Avrtificial intelligence

Fig 2. 1: Artificial Intelligence paradigms

2.2. Artificial Intelligence:

Artificial intelligence commonly known as Al ,it is "The science and engineering of making
intelligent machines, especially intelligent computer programs”, Humans are the most intelligent
species on planet earth. And the secret sauce behind this powerful brain is Neocortex.

“Al is, a ability of computer program to work like a human brain” Al has three different levels:
a) Narrow Al: when the machine can perform a specific task better than a human. [12]
b) General Al: When it can perform any intellectual task with the same accuracy level as a human
would. [12]
C) Active Al: when it can beat humans in many tasks. [12][13]
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2.3. Machine Learning:
2.3.1. Definition:

Machine learning ML is a branch of computer science that arose from the study of natural
language processing, In artificial intelligence, pattern analysis and computational learning theory
are used. A robot Predictive analytics on data is another term for learning processes. In 1959, Arthur
Samuel defined ML as “a field of study that gives computers the ability to learn without being
explicitly programmed”. Is concerned with designing algorithms that allow computers to have the
property of learning without programming the rules for each problem. [12][14][15][16]

Personally, I liken ML to a young child from birth to gradually getting acquainted with objects
and sounds by training him, correcting his information and repeating the process until good
learning .The child learns either through supervised learning from his parents or through direct
learning, where he gains experience, There are two important points in ML, which are training and

expectation, that is, we train it to expect and then try it in order to expect the answers.

2.3.2 . Types Of Machine Learning:
There are three types of ML:

E Machine learning
¥
L £ 7 — 1
) ) (=D
>
= Lnear - SVD
- Polynomi al
- PCA 9 Continuous
=  K-means
e l—) >
! ]
= KNN =  Apriori | -
H g Categorical ]
Trees =  FP-Growth kg". ________ {"_ ________
= Logistic Regression |
- MNaive-Bayes Ly

= 5VM

Fig 2. 2: Machine-Learning techniques.
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2.3.2.1. Supervised Learning :
%+ Definition:

The computer is trained by giving it data and data outputs, so it is called supervised learning
(SL), where we supervise learning ...Through training, the computer builds relationships and

patterns between data and outputs so that it can later predict new data outputs.

v Regression:

Regression methods are used for training supervised ML. The goal of regression
techniques is typically to explain or predict a specific numerical value while using a previous
data set. For example, regression methods can take historical pricing data, and then predict
the price of a similar property to retail demand forecasting.

Linear regression is considered the simplest and most basic method. In this case, a dataset is
modeled using the following equation:

Y=M=x*X+B...... (1)
It is possible to train a regression model with multiple pairs of data, such as x, y. To do this,
you need to define a position, as well as the slope of the line, with a minimal distance from
all known data points. This is the line that best approximates the observations in the data, and

can help make predictions for new unseen data. [17]

v’ classification:

Classification algorithms can explain or predict a class value. And is an essential
component for many Al applications, but it is especially useful for ecommerce applications.
For example, classification algorithms can help predict if a customer will purchase a product,
or not. The two classes in this case are “yes” and “no”. Classification algorithms are not
limited to two classes and can be used to classify items into a large number of categories.
Logistic regression is considered the simplest and most basic classification algorithm. A
logistic regression algorithm can take more than one input, and use the data to estimate the
probability of an event occurring. An interesting use of this algorithm can be seen in
predicting university admittance results. The algorithm, in this case, analyzes two test scores

to estimate the university admittance probability.
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The output is a probable number between zero and one. The number ‘one’ represents absolute
certainty in the admittance of the student, but any number greater than 0.5 predicts the student
will be accepted by the university. [17]

% Application of Supervised Machine Learning :
» Bioinformatics

Quantitative structure

Database marketing

Handwriting recognition

Information retrieval

Information extraction

YV V. V V V V

Object recognition in computer vision

2.3.2.2. Unsupervised Learning:
% Definition:
The computer is trained by giving it the data only so that we do not supervise the learning and
we do not give the outputs to these data and through training the computer builds relationships and
patterns between the data itself to be able to predict the output of the new data.

Unsupervised learning problems can be further grouped into clustering and association problems:

v" Clustering:
A clustering problem is one in which you wish to uncover the data's intrinsic groups, such as

categorizing consumers based on their purchases. [18]

v Association:
When you are working on an association rule learning challenge, you are trying to find rules

that describe big chunks of data, like, as People who buy X are more likely to buy Y. [18]

s Application of Unsupervised Machine Learning :
1. Human Behavior Analysis

2. Social Network Analysis to define groups of friends.
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3. Market Segmentation of companies by location, industry, and vertical.
4. Organizing computing clusters based on similar event patterns and processes.

2.3.2.3. Reinforcement Learning(RL) :

% Definition:

We have a data input layer that goes through some hidden neural network layer and delivers
the result as an output. The machine is exposed to an environment where it trains itself continually
using trial and error. And the machine is rewarded with a point for a correct answer or penalized
with a point for a wrong answer. On the basis of reward points Which Acquired by the machine it
gets ready to predict the new data presented to it. [19][12][20]

Reinforcement learning is a special type of learning scenario where the teacher only provides
performance feedback to the learning system, not full input-output examples as for the learning
from demonstration case. Learning is in general slower as the learning system may have to try
several actions before making progress. After a solution is found, there is a trade-off between using
the found solution and searching for a better solution, known as the exploration-exploitation
dilemma. One possible scenario of reinforcement learning for autonomous navigation is a teacher
providing feedback on how far from the desired path the vehicle is going. This possibility has not

been explored in any of the included publications.

*

Application of Reinforcement Machine Learning:
Resources management in computer clusters

Traffic Light Control

Web System Configuration

Personalized Recommendations

Deep Learning

ISR N N N N

Robotics

+ Robotique:
DL is heavily used for building robots to perform human-like tasks. Robots powered by Deep
Learning use real-time updates to sense obstacles in their path and pre-plan their journey instantly.

It can be used to carry goods in hospitals, factories, warehouses, inventory management,
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manufacturing products, etc. Boston Dynamics robots react to people when someone pushes them
around, they can unload a dishwasher, get up when they fall, and do other tasks as well.

2.3.3. Machine Learning Algorithmes:

2.3.3.1. Logistic Regression (LR):

It is a supervised classification algorithm used to classify data to corresponding classes by using
the sigmoid/logit function to return probability values (between 0 and 1), thereby classifying the
data into a set of discrete classes (identified classes). If there are many classes to be assigned,
Logistic regression will use the one vs all method to classify the data. [21][22]
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Fig 2. 3:Logistic Regression Example

2.3.3.2. Support Victor Machine (SVM) :

Encouragement Vector Machines are one of the most well-known and discussed machine
learning techniques. It is essentially a more refined approach. Constructs and performs
classification tasks hyperplanes are planes in a multidimensional space that are parallel to each
other. Cases with various class designations are separated. SVM (Systematic Variable Modeling).
[18]
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Fig 2. 4: examples of a two-class problem with two separating hyperplanes

2.3.3.3. Naive Bayes (Nb) :

A naive Bayes classifier is not a single algorithm, but a family of machine learning
algorithms which use probability theory to classify data with an assumption of independence
between predictors It is easy to build and particularly useful for very large data sets. Along with
simplicity, Naive Bayes is known to outperform even highly sophisticated classification methods.

[18]

the Fourmile is :

P(A/B) = P(2)) * P(A) /P(B)....2)

Frequency Table

Whether _Play | Yes
Sunny Lz Overcast 4
T —— S 2 J
Overcast Yes Rainy 3 2
Rain Yes

ny Total 5 9
Rainy Yes
Rainy No
GraEst Ve Likelihood Table 1 1 Likelihood Table 2
SUDY o | Whether_|No_|Yes | Yes | Posterior | Posterior
Sunny Yes Overcast 4 =4/14 0.29 Probability | Probability
Rain Yes Sunny 2 E =5/14 0.36 for No for Yes

Y By 3 o -s/14 036 Overcast 4 0f5=0 4/9-0.44
Sunny Yes Total s g Sunny 2 3 2/5=0.4 3/9-0.33
Overcast Yes -5/1a  =9/14 Rainy 3 2 3/5-06 2/9-0.22
Overcast Yes DECamTEs Too! = 8
Rainy No

Fig 2. 5: Naive Bayes Classification Example.
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2.3.3.4. Dession Tree:

The decision tree algorithm classifies objects by answering “questions” about their
attributes located at the nodal points. Depending on the answer, one of the branches is
selected, and at the next junction, another question is posed, until the algorithm reaches the
tree’s “leaf”, which indicates the final answer. Decision tree applications include knowledge
management platforms for customer service, predictive pricing, and product planning. A
typical example of decision trees is identifying the insurance premium that should be charged
based on an individual’s situation. The decision tree can define a complex map of criteria
such as location, types of insured events, environmental conditions, etc., and determine risk
categories based on claims submitted and amounts spent. The system can then evaluate new
claims for insurance coverage, categorizing them by risk category and potential financial

damage. [17]

Fig 2. 6:Dession Tree

2.3.3.5. Neural Networks:

Neural networks (NN) mimic the structure of the brain: each artificial neuron connects to
several other neurons, and together millions of neurons create a complex cognitive structure.
NNs have a multilayer structure: neurons in one layer transmit data to several neurons on the
next, and so on. Ultimately, the data reaches the output layer, where the network makes a
decision about how to solve a problem, classify an object, etc. Due to the multi-layer nature
of neural networks, their field of study is known as “DL”.

NNs are used for a wide variety of business applications. In healthcare, they are used in the

analysis of medical images, to speed up diagnostic procedures and search for drugs. In the
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telecommunications and media industries, neural networks can be used for machine
translation, fraud detection, and virtual assistant services. The financial industry uses them
for fraud detection, portfolio management and risk analysis. [17]
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Fig 2. 7: Neural Networks

2.4. Deep learning:
2.4.1. Definition:

Deep learning, as a new field of machine learning research, is a procedure that makes it
possible to Computers will be trained to execute activities that are inherent in the brain. Such as
image re cognition. DL deals with many NNs, the most important of which is the convolution
neural network and is most important algorithm to classification. [23]

A number of deep learning architectures, such as deep neural networks, deep convolutional
neural networks and deep belief networks, have been applied to fields such as computer vision,
automatic speech recognition, and audio and music signal recognition and these have been shown

to produce cutting-edge results in various tasks.[24][25][26]

2.4.2. Deep Learning méthodes:

Dropout: is used for a technique, which drops out some nodes of the network. This technique is

applied in the training phase to reduce overfitting effects. [27]

Max-Pooling : We start by defining the filter, and then we use the maximum assembly to

minimize the size. By employing the maximum assembly, the dimensions can be minimized. [28]
v/ Batch Normalization: It stabilizes and accelerates the deep neural network, by

normalizing the output from layer.[28]
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2.4.3. Some examples of the uses of deep learning
% As traditional methods of feature extraction used in personal authentication systems
are not able to yield interesting results, they suggested using a deep learning method
called Sparse Autoencoder (SAE) to improve features extracted from several
descriptors.[29]

X/

% ClusterOne is a deep learning platform for Al and machine language development
that's able to run multiple concurrent experiments while managing runtime

environment, data and networking.[30]

2.5. Deep Neural Network:
2.5.1. Artificial Neural Network :

An artificial neural network (ANN) is a component of a computing system that mimics how the
human brain analyzes and processes data. Artificial intelligence (Al) is built on this basis, and it
solves issues that would be impossible or difficult to solve by human or statistical criteria. ANNS
have self-learning characteristics, allowing them to improve their performance as more data
becomes available. [31]
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Fig 2. 8: Schematic of an artificial neural network
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2.5.2. Recurrent Neural Network (RNN) :

RNN is based on the usage of sequential information. In classic neural networks, all inputs (and
outputs) are assumed to be independent of one another. However, for many projects, this may not
be the best option. It's easiest to guess the following word in a phrase if you know what came before
it. There are two main variants of RNN, bidirectional RNN (BRNN) and long short-term memory
(LSTM). [32]

recurrent neural network

Recurrent

output layer

input layer
hidden layer 1 hidden layer 2

Fig 2. 9: A Typical Architecture of Recurrent Neural Network

2.5.3. Deep Neural Networks (DNNs) :

Deep Neural Network are the are the transport of data from the input layer to the output layer
without return backward. Although this formula has been effective in many applications, however,
the training process is long and tiring. The DNN was inspired by the brain's way of digesting
multiple-level inputs in the brain. However, because he has no memory, you will have to start again

the following time. It does not work in the same manner as the human brain. [33]
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-
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Fig 2. 10: Deep Neural Networks
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2.6. Convolution Neural Network (CNN) :
2.6.1. Definition:

Convolutional Neural Networks (CNN) correspond to a family of DNN architectures whose
main goal is analyzing natural signals by taking advantage of their properties , the main properties
of CNNs are local connections, shared weights, pooling, and the use of many layers. The main
reason for this is that the structure of CNNs is inspired by the processing pipeline of the mammalian
visual system, Hence, the behavior of a given layer of CNN neurons can be modeled as a linear
filtering operation, a convolution, followed by a non-linear operation (activation function). After
the convolution layer, the application of a pooling operation permits modeling the increase of the
receptive size of the neurons. After several convolutions and pooling operations are applied (the
network has several layers), a decision needs to be made about the input stimuli. This is
implemented using fully connected layers of neurons. Thus, CNNs are composed of three kinds of
processing layers: convolutional layers, pooling layers, and fully-connected layers, as is shown in
Figure 1.

The number of layers in a CNN and their type will depend on the specific network structure, but
normally the number of convolution and pooling layers is much larger than the number of fully-
connected layers. A very important side effect of this is that a CNN can have a smaller number of
weights to be adapted than a shallow network, given that the number of free parameters

In the convolutional layers is very small, and proportional to the size of the implemented filters. If
several output channels must be computed. One important aspect to highlight is that most of the
operations that need to be computed in a CNN are local, and therefore can be mapped easily to
GPUs.

The designing of a convolutional layer basically consists of selecting the number of filters that a
given layer will have, and its size.

The parameters of the filters, the weights of the neurons, will be adapted during training.

In the case of the design of a pooling layer, the pooling operation needs to be selected.

The most frequently used pooling operations are average pooling and max pooling; however, The
fully-connected layers are the ones in charge of converting the 2D feature maps into a 1D feature
vector, in addition to being in charge of the classification.

The fully-connected layers have a similar structure to a traditional shallow network, and they

Normally contain a large percentage of the parameters of a CNN (about 90% according to).
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In some cases the fully-connected layers in charge of the final classification are replaced by a
softmax unit, or a different statistical classifier (e.g. An SVM).

Softmax has been shown to achieve better accuracy than SVM, because it can be trained end-to-
end inside the network . [34] [35] [36] [37]
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Fig 2. 11: Exemple Of CNN Model

2.6.2. Examples of Uses of Convolutional Neural Networks:
Convolutional neural networks are a broad area of research and a recent focus of researchers:
%+ They proposed a CNN model consisting of: many convolutional layers as automatic
classifier that allows you to categorize a large number of clothes[38]
%+ They developed an automated system that allows detection and classification of traffic

signals[39]

2.7. Activation function:
2.7.1. Definition:

Activation Functions are specially used in artificial neural networks to transform an input signal
into an output signal which in turn is fed as input to the next layer in the stack. In an artificial neural
network, we calculate the sum of products of inputs and their corresponding weights and finally
apply an activation function to it to get the output of that particular layer and supply it as the input
to the next layer. [40]
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2.7.2. Types Of Activation Functions:
A. Sigmoid

B. Tanh

C. ReLU

D. SoftMax

A. Sigmoid:
It is the most widely used activation function as it is a non-linear function. The sigmoid function
is used to manipulate data. a number between 0 and 1 It may be summed up as follows:

fx)=1/e—x...... ®3)
sigmoid function is not symmetric about zero. [40]

FOO=1/(T1+e*-x)

Fig 2. 12: Sigmoid Function

B. Tanh :

The Hyperbolic Tangent function is what it's called. Tanh function is similar to the sigmoid
function, however it is symmetric around the origin. As a result, the outputs have various signs,
previous levels that will be passed into the following layer as input, Tanh function is continuous

and differentiable, the values lies in the range -1 to 1.1t may be summed up as follows: [40]

4=

a.m

Fig 2. 13: Tanh Function
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C. RelU:

Relu stands for rectified liner unit and is a non-linear activation function which is widely used
in neural network. The upper hand of using Relu function is that all the neurons are not activated
at the same time. This implies that a neuron will be deactivated only when the output of linear

transformation is zero. [40]

fi(x) = x, x>=0
= 0, %<0 o)

Fig 2. 14: ReLU Activation Function plot

D. Softmax:
The Softmax function is a sigmoid function that has been combined with other sigmoid
functions. Because a sigmoid function gives numbers in the range of 0 to 1, we may regard these

as data points of a specific class's probability. [40]

2.7.3 Choosing The Right Activation Function:

For better performance and less erroneous results, a lot of things have to be considered like the
number of hidden layers in a network, training methods, hyperparameter tuning etc, and activation
function is one of the most important parameters to consider. Choosing the right activation function
for any particular task may be a te For classification problems, a combination of sigmoid functions
gives better results.If there are dead neurons in our network, then we can use the leaky Relu

function. Relu function has to be used only in the hidden layers and not in the outer layer. [40]
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2.8. Machine Learning Vs Deep Learning:

Fig 2. 15:Machine Learning Vs Deep Learning

Deep Learning Machine Learning

" Performs well with a small to a
Data Needs a big dataset meditim dataset

Hardware

: Requires machines with GPU Works with low-end machines
requirements

Engineering Needs to understand the basic Understands the features and
peculiarities functionality of the data how they represent the data

Training time Long Short

Processing time A few hours or weeks A few seconds or hours

Number of algorithms Few Many

Some ML algorithms are easy to
Data interpetation Difficult interpret, whereas some are
hardly possible

2.9. How Does Convolutional Neural Network Work?
Convolutional Neural Network architecture consists of four layers:

1. Convolutional layer :where the action starts. The convolutional layer is designed to
identify the features of an image. Usually, it goes from the general (i.e., shapes) to
specific (i.e., identifying elements of an object, the face of a certain man, etc.).

2. Rectified Linear Unit layer (aka Relu) : This layer is an extension of a convolutional
layer. The purpose of Relu is to increase the non-linearity of the image. It is the process
of stripping an image of excessive fat to provide a better feature extraction.

3. The pooling layer: is designed to reduce the number of parameters of the input i.e.,
perform regression.

4. The connected layer : It is a final straight line before the finish line where all the things

are already evident. And it is only a matter of time when the results are confirmed.
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Let us explain how CNN works in the case of image recognition:
CNN perceives an image as a volume, a three-dimensional object. Usually, digital color images
contain Red-Blue-Green, aka RGB encoding. What it means is that convolutional networks
understand images as three distinct channels of color stacked on top of each other.
CNN groups pixels and processes them through a set of filters designed to get certain kinds of
results. For example, to recognize geometrical shapes on an image). The number of filters
applied usually depends on the complexity of an image and the purpose of recognition.
The pooling layer is designed to reduce the number of parameters of the input, i.e., perform
regression.
As a result, you can a recognized image by identifying credentials and data layout that represents
a blueprint of a picture of a specified kind.

Now let’s take a look at the most prominent business applications of CNNs. [41]

2.10. Conclusion:

In this chapter, we talked about deep learning DL, which is a part of machine learning ML,
which is contained in artificial intelligence Al, their respective techniques, their types, and concepts
related to each one. Where we dealt with the most important algorithms and the various types of

machine learning, and we have known the CNN, which we will detail in the next chapter.
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3.1. Introduction:

In this chapter, we will talk about the Python language, which is considered one of the most
important languages of the Area ,Many Python machine learning and Artificial Intelligence
projects are developed today as it is used in many areas, including web and game programming,
and what matters to us is artificial intelligence, as we find that these impose themselves strongly
in the field of machine learning ... Where we will address the most important libraries and functions
for learning The machine and deep learning, including Keras and Tensorflow, and how to work
with it.

3.2. Anaconda Environment:
2.3.1. Definition:
Anaconda is a Python package that includes a number of different packages.
Libraries, including key libraries used extensively in data science. The biggest benefit
This version has the advantage of not requiring sophisticated settings and being able to operate on
a variety of platforms. Operating systems and platforms (particularly Windows), which are prone

to failure. While attempting to install specified Python packages[42]

Anaconda includes a fantastic integrated development environment (IDE), Spyder (Scientific
Python Development Environment), as well as other useful tools like jupyter notebooks, the python
console, and the excellent package management tool, conda, which allows us to install, remove,
or upgrade any Anaconda package with a single command in Anaconda Prompt. Anaconda 5.2.0,

which is compatible with Python 3.6, is used in our research. [43]

2.3.2. Anaconda downloading:

» Ferst Click to this link https://repo.anaconda.com/archive/.
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514.8M  2617-18-24 12:37:55  3dde7dbbef158dbsdca4fcedd5671c52
285.7M  2018-92-15 ©9:08:56  47b5b2bl7b7dbacedadef@sdsssfsblc
445.7M  2018-02-15 @9:08:58  793a04es85baf64d0ebb67a0c40aFad7
551.2M  2018-82-15 99:08:57  966406059cf7ed8Icc82eb475bas06es
594.7M  2018-82-15 ©9:09:06  6ed456221b843d1b5Te8463d3136b64S
S11.3M  2018-82-15 29:10:24  ©47e125237d28714%ecd80cE03598429
435.5M  2018-©2-15 @9:1@:28  7522915b95178a4Cd=C53@861494531F
537.1M  2018-82-15 ©9:18:26  83s8bledcb21faBaca81b23F65b604cE
288.3M  2018-85-30 13:05:48  cbd1d5435cad2bobs7dbasb3cfas5dssd
S@7.3M  2018-05-30 13:05:46  51d5a1648s3aca4843F88c33760c0830
621.6M  2018-©5-3@ 13:05:43  5e585f494sb9fbel2db446@dcls2377bs

613.1M 2018-25-20 13:07:00 9e35bF27 Fe1f7d8e241616C685T

-x86_64.pkg
. =sa = AA1E_AZ_ A 124742 LSRTRA-A1-18634-SEoa811T54-2 164

Fig 3. 1: Anaconda downloading

» Choose the anaconda3-5.2.0 from the list as indicated in Fig 3.1.

3.2.3. Installation of Anaconda (Python 3.6):
Anaconda is easy to install just download Anaconda 64-bits, execute the installer and follow
the instruction:
> Search Google for “Anaconda Python” = Python V 3.6 for Windows 64 bits
> Install the Anaconda 64-bit installation file for Windows
> Install for = option: Just for me
> Modify anaconda packages by typing the two commands:
> conda update conda

> conda update —all

3.3. Python language:
3.3.1. Definition:

The Python programming language is one of the most widely used languages, with a wide range
of applications. It's an interpreted, interactive, object-oriented programming language that's
becoming more popular in academia and industry. [44]

Python's simple, easy to learn syntax emphasizes readability and therefore reduces the cost of

program maintenance. Python supports modules and packages, which encourages program
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modularity and code reuse. The Python interpreter and the extensive standard library are available
in source or binary form without charge for all major platforms, and can be freely distributed. [45]

Python for ML and DL Applications is a set of libraries that allow developers to quickly extract
and convert data, execute data wrangling operations, apply existing robust ML algorithms, and
create bespoke algorithms. These are the libraries that are available. Numpy, scipy, Pandas, Scikit-
Learn, tensorflow, Keras, and more Python libraries. [46]

3.3.2. Brief History :

Python was developed at the Dutch Mathematics and Informatics Institute (CWI)
-1t was first announced in 1991

-Python 2.0 was released on 16 October 2000

-Python 3.0 was released on 3 December 2008

3.3.3. Installing Python :

First, we need to download Python, the version that is compatible with your device, you need
to try ... For myself, | used Python3.6 because it is compatible with my device and contains the
libraries that | need in my project ...just Go to (www.python.org) and download.

¢ Installing Python packages with Conda:

> C:\>conda install jupyter = jupyter 1.0

C:\>conda install scipy = la bibliothéque des tableau Scipy

C:\>pip install sklearn = la bibliotheque de machine learning

C:\>pip install pandas = la bibliotheque de machine learning

C:\>pip install pandas-datareader = outils de lecture de la bibliotheque ML pandas
C:\>pip install matplolib = installer I’outil de tragage de courbes

C:\>pip install pillow = Outils complémentaire de ML

C:\>pip install requests = Outils complémentaire de ML

C:\>pip install h5py = Outils complémentaire de ML

vV Vv VY VY VY Y V VYV V

C:\>pip install tensorflow/tensorflow ==1.2.1 => Installer la bibliothéque de machine

learning et I’interface google tensorflow.
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» C:\>pip install keras/keras==2.0.6 = Installer la bibliothéque de machine learning et
I’interface keras.

3.4. IDLE:
3.4.1. Definition:

IDLE it’s a an open source program that allows you to type your programs and run them. IDLE
has two main window types, the shell window and the editor window. It is possible to have multiple
editor windows simultaneously. on windows and Linux, each has its own top menu. each menu

documented below indicates which window type it is associated with. [47]

B Python 3.6.3 Shell = (] >
File Edit Shell Debug Options Window Help

Pyvthon 3.6.3 | Bnaconda, Inc. | (default, Oct 15 20
17, 03:27:45) [MSC w.1900 64 bit (AMD64)] on win3 I
2

Tyvpe "copyright™, "credits" or "license ()" for mo
re information.l

>>>

Fig 3. 2: IDIE Home Page

3.5. Python Libraries:
3.5.1. Numpy:

Numpy is the fundamental package for scientific computing in Python. It is a Python library
that provides a multidimensional array object, various derived objects (such as masked arrays and
matrices), and an assortment of routines for fast operations on arrays, including mathematical,
logical, shape manipulation, sorting, selecting, 1/O, discrete Fourier transforms, basic linear

algebra, basic statistical operations, random simulation and much more.[48]

3.5.2. Scipy:

Scipy (pronounced “Sigh Pie”) is a Python-based ecosystem of open-source software for
mathematics, science, and engineering. [49]
Scipy is a very popular library among Machine Learning enthusiasts as it contains different

modules for optimization, linear algebra, integration and statistics. There is a difference between
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the scipy library and the scipy stack. The scipy is one of the core packages that make up the scipy
stack. Scipy is also very useful for image manipulation. [50]

3.5.3. Pandas:

Pandas is a well-known Python-based data analysis package that offers a wide range of
functions, from parsing numerous file formats to transforming an entire data table into a numpy
matrix array. As a result, pandas is a reliable partner in data science and machine learning.We used
pandas : 0.20.3 for this project.[51]

3.5.4. Matplotlib:

Matplotlib is a Python library that provides interactive and non-interactive 2D charting, as well
as the ability to save pictures in a variety of formats. It has a wide range of plots to choose from
(lines, bars, pie charts, histograms...etc.). Furthermore,lt is adaptable and simple to use. We used
Matplotlib 2.2.2 in our project. [52]

3.5.5. TensorFlow:
TensorFlow is a Brain APl and machine-learning library that works with Python machines.

In 2015, Google created a team. Python programmers may now take advantage of this library with
ease .Because Al and machine learning are supposed to make usage easier .And Tensor Flow is
built on ¢, C++ making it very fast. It provides primitives for defining functions on tensors and
automatically computing their derivatives in domains like physics and engineering, tensors are
basic mathematical constructions.Tensors, on the other hand, have historically made less gain in
computer science, which has generally been dominated by vectors. Logic and discrete mathematics
are more closely related. This situation is beginning to shift.

With the invention of the machine, this has changed dramatically. [53][54]

*

% Installation of Tensorflow:

> pip installtensorflow / tensorflow == 1.2.1

> pip install --ignore-installed —upgrade
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3.5.6. Keras:

Keras is a Python-based deep learning API whose goal is to make constructing deep learning
models as simple and quick as feasible. Tensorflow and Theano are utilized as the backend. We
utilized Keras 2.2.4 with the tensorflow backend in the implementation phase of this project.[55]

% How to install Keras

Keras can be installed easily using PyPlI, as follows:

pip install keras

3.5.7. TKinter:

Tkinter, or “Tk interface”, is a module of python that provides an interface GUI
(Graphical User Interface). It is famous for its simplicity and it is open-source. The tkinker
module is part of the Python standard, as it ships with the interpreter, and the Python

documentation documents tkinter as if it were a built-in module. [56]

3.6. Dataset:
3.6.1. CIFAR10 description:

The CIFAR-10 dataset consists of 60000 32x32-color images in 10 classes, with 6000 images

per class. There are 50000 training images and 10000 test images.

The dataset is divided into five training batches and one test batch, each with 10000 images.
The test batch contains exactly 1000 randomly selected images from each class. The training
batches contain the remaining images in random order, but some training batches may contain
more images from one class than another. Between them, the training batches contain exactly 5000

images from each class. [57]
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Here are the classes in the dataset, as well as 10 random images from each:

airpane ot [N 0 . - [ D O 2
automobile EEE"H‘
o Rl WES ¥ R
« EEGHSEEEsP
ceer [ PRI P O Y 01 PR
w  [HESEs DK 5
roo i N IR R O K B
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S =~ CHE T P P
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Fig 3. 3: Dtasets Descreption

3.6.2. CIFAR10 Classes:
The label classes in the dataset are:
Table 3. 1: CIFAR-10 classes

<> Airplane ‘ < Automobile h
o Bird s Cat 'b
<> Deer u + Dog m
<> Frog g * Horse E
X Ship H s Truck ;ﬁm

3.7. Conclusion:

In this chapter, we have presented our project development environment and the most important
libraries that we used. We chose them for the strength and accuracy of their results. In the next

chapter, we will explain how to work on them with some of the used code.
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4.1. Introduction:

In this chapter, I will work on explaining the content of my project and detailing the proposed
CNN model, in which I tried to reach the greatest accuracy. | will also touch on some details about
the graphical user interface (GUI) that | developed in order to facilitate the DL process and make

experiments in a practical and easy way.

4.2. Preprocessing of the used dataset:
» Import the required layers and modules to create our convolution neural net architecture

#1. Load the dataset from keras datasets module
#6. Create the sequential model and add the layers
#7. Configure the optimizer and compile the model
#9. Train the model

| model .fit{train X,train_Y,
validation data=({test X,test ¥},
epochs=288,batch_size

Fig 4. 1 :Application of fit function source code

#10. Calculate its accuracy on testing data

scores = model.evaluate(x test, y test, batch size=128, verbose=1)

Fig 4. 2. Application of evaluuate function source code

#11. Save the model

model.save weights( 'modeld.h5")

Fig 4. 3:Application of save function source code

4.3. Convolutional Neural Network Model:
4.3.1. The Proposed Model:

In our work, we have developed an automatic classifier that allows to classify some given
images ,It represents a group of objects such as animals, cars and planes... and it is one of 10
categories, . We proposed a CNN model, it consists of several convolutional layers, Max-Pooling

layers and one full continuous layer.
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Based on the two approaches, in order to improve the performance of the classification task, Figure

4.4 provides an outline of the proposed CNN model :
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Fig 4. 4:The Proposed Model

The main task of our project was to design a CNN (Convolutional Neural Network) to get a highest

accuracy and little time.

Model composed of many layers as it is presented in Fig 4. 4

A first convolutional layer Convl constituted of 32 filters of size (3x3).

A second convolutional layer Conv2 constituted of 32 filters of size (3x3).

A MaxPooling MaxPool of size (2x2) allowing to reduce dimensions (weigh, high)
of images issued of the previous layer after applying the different filters of Conv2

A third convolutional layer Conv3 constituted of 64 filters of size (3x3).

The fourth convolutional layer Conv4 constituted of 64 filters of size (3x3).

A MaxPooling MaxPool of size (2x2) allowing to reduce dimensions (weigh, high)
of images issued of the previous layer after applying the different filters of Conv4

A Fifth convolutional layer Conv3 Conv5 constituted of 128 filters of size (3x3).

A Sixth convolutional layer Conv3 Conv6 constituted of 128 filters of size (3x3).

A MaxPooling MaxPool of size (2x2) allowing to reduce dimensions (weigh, high)
of images issued of the previous layer after applying the different filters of Conv6.

A flatten layer
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4.3.2. Architecture of the Proposed Model:
Model: "sequential 12"
Table 4. 1: Architecture of the Proposed Model

Layer (type) Output Shape Param #
conv2d 108 (Conv2D) (None, 32, 32, 32) 896
batch normalization 108 (None, 32, 32, 32) 128
conv2d 109 (Conv2D) (None, 32, 32, 64) 18496
batch normalization 109 (None, 32, 32, 64) 256
max pooling2d 48 (None, 16, 16, 64) 0
conv2d 110 (Conv2D) (None, 16, 16, 64) 36928
batch normalization 110 (None, 16, 16, 64) 256
conv2d 111 (Conv2D) (None, 16, 16, 128) 73856
max pooling2d 49 (None, 8, 8, 128) 0
conv2d 112 (Conv2D) (None, 8, 8, 150) 172950
batch normalization 112 (None, 8, 8, 150) 600
max pooling2d 50 (None, 2, 2, 150) 0
conv2d 113 (Conv2D) (None, 2, 2, 247) 148447
batch normalization 113 (None, 2, 2, 247) 288
conv2d 114 (Conv2D) (None, 2, 2, 270) 600480
batch normalization 114 (Bat (None, 2, 2, 270) 1080
dense 12 (Dense) (None, 10) 10810

Table 4.1 bellow summarizes the Architecture of the proposed CNN model

4.4.Model evaluation concepts:

» Accuracsy:

The accuracy of a machine learning classification algorithm is one way to measure how often

the algorithm classifies a data point correctly.

And it's one metric for evaluating classification models. Informally, accuracy is the fraction

of predictions our model got right. Formally, accuracy has the following definition. [58]

Number of correct preduction
Total nuber of preduction

accurasy =

(@)
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> Loss:

In mathematical optimization and decision theory, a loss function or cost function is a function
that maps an event or values of one or more variables onto a real number intuitively representing
some "cost" associated with the event. An optimization problem seeks to minimize a loss function.
[59]

» Optimizer:

Optimizers are algorithms or methods used to change the attributes of the neural network such
as weights and learning rate to reduce the losses. Optimizers are used to solve optimization

problems by minimizing the function. [60]

> Batch size:
The batch size is a hyper parameter that defines the number of samples to work through before
updating the internal model parameters.
» Epochs:

The number of epochs is a hyper parameter that defines the number times that the learning
algorithm will work through the entire training dataset.
» Batch normalization:

Is a technique for training deep neural networks that standardizes the inputs to a layer for each mini-
batch. This has the effect of stabilizing the learning process and dramatically reducing the number of

training epochs required to train deep networks. [61]

4.5.Accuracsy:

Table 4.2 bellow summarizes the obtained results after applying the proposed CNN

model :
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Table 4. 2 :AccuracsyNo table of figures entries found.

Loss value Accuracy value
Training set 0.48% 0.93%
Test set 0.48% 0.89%

4.6. Application interface:

+ Home Page:

This application contains five buttons, each of them has a separate page:

7' Cifar-10 classification

Learning CIFAR-10

Learning CIFAR-100

CEEL

Fig 4. 5: Home Page of application

% Learning page:

This page contains two buttons, each with its own function
v Learning CIFAR-10 Button is to release The Learning Method of CIFAR-10
v Learning CIFAR-100 Button is to release The Learning Method of CIFAR-100

56



7 Cifar-10 classification

Learning
Predaction
Learning CIFAR-10
Tools
Learning CIFAR-100
About
More

Exit

Fig 4. 6: Learning page of application

¢ prediction Page:

It is the most important page in the application ... where we find the prediction function:
v UploadPIC Button: To select an image that you want to rate
v" ClassifyPIC Button:To classify your picture

v" Clear Button: to clear the screen

7 Cifar-10 classification = ] X
__teoming_|
If you want to classify
any image ,
please upload it below:
Predaction I
UploadPIC
Tools I
ClassifyPIC
About | Sleme |
Classld: 1
More I Class name: automobile

Fig 4. 7: prediction Page of application
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¢ Tools Page:

Here are some tools to help you learn more about the field of deep learning, including the

environment used to create this application

~CIFAR-10-

L
H

Here you can see the DataSet or download it

1

The used CNN model has: accuracy of training 93.61%
and accuracy of testing 89.99%

\i
I

view model

rEnvirenment tools

!

To download Anaconda 5.2.0 click below and choose it from the list

Anaconda dwnloading link

ore

Fig 4. 8:Tools page of application

« About Page:

This page contains some explanations regarding the application

7 Cifar-10 classification — [m]

Leaming

Desktop applicati with python tkinter for CIFAR-10 Classification.
Itis related with a CNN model and it use CIFAR-10 dataset.
It composed of three parts:
Predactio - Learning: is the page that present the Learning Method.
- Production: is the page that present the Production Method.
~Tools: s the page that present the used Tools.

- About: s the page that present sume  Information.

~More: s the page that present the More Obtions.

b

Fig 4. 9: About Page of application
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« More Page:

This page contains two buttons, which are specifically for making a test on CIFAR-100

/' Cifar-10 classification

Learning
If you want to classify
any image,
please upload it below:
Predaction
UploadPIC100
Tools
ClassifyPIC
About
More

Exit

Fig 4. 10: More Page of application

4.7. Conclusion:

The general idea of deep learning using convolutional layers depends on two parts: building
and developing the model, improving its Accuracsy, and working on developing the graphical
interface that complies with this proposal and that helps to understand it and ease of use, and this

is what is explained in this chapter.
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General Conclusion

During the past years, some important advances have been made in the field of image
recognition and vision systems for robots. It mainly depends on the use of many neural networks.
Therefore, classification on images is mainly based on the ML approach that provides high
performance.

Our work focuses on identifying images classified into (10) classes. Classification is one of the
most important Basic research topics to achieve vision in robotics a few years in the past.
Classification on images was mainly based on machine learning methods that provide high
performance. Over the past decade, some significant progress has been made in the field of
machine learning, especially after the emergence of a new subfield called deep learning. It is
mainly based on a neural network that uses many simple interconnected units to extract meaning
patterns from large amounts of data to solve this kind of complex problem.

CIFAR-10 is one of the most important databases available currently and the most common
one that many developers around the world work on, so that they are racing to get the highest
accuracy rate as the greatest percentage reached 99.70% that a group of researchers had reached
(Pierre Foret, Ariel Kleiner, Hossein Mobahi, Behnam Neyshabur)

As experimental results, the approach gives good accuracy compared to the data volume 0.5%
Training error rate and 6% in the misclassification rate on test set. It is worth mentioning here that
the CNN architecture consists of (7) convolutional layers, experimental results show that the
proposed model gives promising classification accuracy.

The CNN framework for the CIFAR-10 dataset exhibits high performance in terms of time and
accuracy, Compared to previously proposed systems. Thus, the elements in the images are easily
recognized.

I would like to develop my application and include in it a lot of different Datasets. | would like to
increase the learning rate to 99%.

It is worth noting that we have encountered many problems and difficulties (in installing the
development environment and its affiliated libraries) to finish this study because the field of deep
learning needs powerful hardware to reach satisfactory results and it consumes time while learning,
so | suggest that centers and universities interested in developing this field provide GPU cards,

which Make it easy for us to apply and get good results..
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Abstract: The work presented in this manuscript treats the problem of computer vision and image
classification, recognition of objects and objects in images. Among the most used methods in the
field of deep learning DL, we find Convolutional Neural Networks (CNNs) which can be
considered as the best techniques currently used in the field and on which scientists are currently
working.

Within this framework, we have developed an automated classifier that allows the classification
of some high resolution images that represent a grouping of images from 10 categories (a
combination of objects including animals and transportation). We proposed a new CNN model,
consisting of several convolutional layers. We also explained and interpreted the obtained results.

Keywords: machine learning, deep learning , neural networks, image classification.

uw\ésufﬂ\‘)}A\M}ﬂ}y&\&u\y:ﬁ})ﬂdeﬁM\aM‘;wjﬂ\daﬂ\)}mﬁg s gaidlal)
fgsanll ASEN ( CNNS)ans (Ganl) abeill Jlae DL b Wlasiad JSYI Gl o gase Jgeall 8 ualially
s salall duia Jlae 3 O seaitiall W skt e Jany i) L@l aal (e 4 5 48000

Ao sana b Aadaiiall g Aalladl 32 sal) ) Al ) pall (amy Canialy e (A Cliian ol L Y 138 A
Glida e (585 CNIN¢ ASa aa 173 g lia 38 (8 il 55 Ul san L (ge 2Ll (o g ) i 10 (10 4555
L@cd@\y@\éﬂ\)@}cﬂmwzgm@uﬂj

sl Caial dgnas) GISAN (Gl alaill ¢ JY) alaill; dpalidal) cilalsl)
Résumé : Le travail présenté dans ce manuscrit s‘articule autour le probleme de la vision par

ordinateur et de la classification d'images, de la reconnaissance d'objets et d'objets dans les images,
et parmi les méthodes les plus utilisées en DL dans le domaine de I'apprentissage profond, on
trouve les réseaux de neurones convolutifs (CNN) qui peuvent étre considéré comme les meilleures
techniques utilisées ctuellement, et sur lesquelles les scientifiques travaillent depuis longtemps.

Dans ce cadre la, nous avons développé un classifieur automatique qui permet la classification de
certaines images de haute resolution qui représentent un regroupement d'images de 10 catégories
(une combinaison d'objets incluant des animaux et des transports). Nous avons proposé un nouveau
modéle CNN, composé de plusieurs couches convolutives. Nous avons également expliqué et

interprété les résultats obtenus.

Mots-clés : apprentissage automatique, apprentissage profond, réseaux de neurones, classification

d'images.
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