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Abstract

Present research focuses on the role of emoji’s in facilitating
emotional recognition with the help of pictorial depictions of facial
expressions. Today is the era of fast and dynamic internet and
communication technologies. Hence, the communication is
convenient as compared to the past. Use of communications through
different channels, such as mobile phones and computers, are very
common in today’s era. E-mails, text messaging, blog entries, and
comments are some of the forms of communication which are very
common today. To enhance the experience of communication,
emojis were developed by the Japanese mobile companies such as
Vodafone. Emoji’s are the pictorial depiction of the facial expression
of human beings. They are very helpful in the facilitation of human
emotional experiences.
This research thesis investigates emotional recognition using facial
expression by emoji in real time. Moreover, it also develops the
parameters of measuring the facial expression and understanding the
facial emotion recognition in real time. The application developed
includes six human expressions, which include neutral, fear, anger,
happy, sad, and surprise emotions. These expressions are the actual
expressions which are being conveyed in human beings. The
investigations of such expression are important because of their
ability to better express human emotions and the way they facilitate
communications among the people. Recommendations on further
research will be provided for researchers.
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CHAPTER-1 Introduction

Current research study focuses on emotional recognition. The
emotions frequently ease and determine interactions among the
human beings. The context of emotions specifically brings out the
complex and bizarre social communication (Duncan, Shine, &
English, n.d., p.1). Social communication is identified as the
judgment of the other person’s mood that based on the emoji. The
recognition of emotions can be identified through various
signals by the “body language, voice intonation” as well as via
“more complex methods, such [as] electroencephalography (EEG)
(Duncan et al., n.d., p. 1).” Nonetheless, the most simpler, and
feasible approach is to analyze the facial expression. By observing
the facial
expression, the person’s mood and behavior are easily judged.
Duncan et al. (n.d.) explained that “there are seven types of human
emotion [that could easily be recognizable with a variety of
meanings] across different cultures” (p. 1). This study involves
investigating the emotional recognition by the real-time
accumulations. The emotions are identified as happiness, fear,
disgust, anger, sadness, surprise and contempt (Gent, 2016).

1.2 OBJECTIVES



There are certain objectives of the thesis necessary to understand the
core aspects for the identification of research outcomes which are
listed below:

● To investigate emotional recognition using facial expression by
emoji in real time

● To develop the parameters of measuring the facial expression
by emoji texting

● To understand the facial emotion recognition in real time
The stated objectives of this thesis highlighted the reasons behinds
the facial
recognition emotions in the real time. The main goal of this project
is to implement ther ecognition of the facial emotion for real time.
The implementation of an application process is to identify the
facial emotion recognition reasons with highlighted emoji indicator
for the identification of six expressions. Such expressions are
neutral, fear, anger, happy, sad, and surprise. Furthermore, facial
expressions are investigated to realize the real impact of the emoji.
The expressions are the actual predictor of human behavior. If
expressions are good, then it means the person is in a good mood or
has a joyful personality. If the person’s expressions show anger or
sorrow that means the person is not feeling well or his or her
personality does not have joyful traits. The expressions are related
with the person’s behavior
and personality. Understanding expressions are important because
they give a lot of information regarding behavior and moods of
people through expressions; one can know what is going inside the
person’s mind and how it can be handled (Gama, 2009).

1.3 BACKGROUND
The techniques of the visual technology for the conversions of the
expressions into the art of facial graphical style conversion are
making a great contribution and advancement in the digital graphics



designing. The initial tools used from the people associated with this
field were using the histograms as the mode of representing the
pyramids of the facial
gradients (Duncan et al., n.d., p. 1). In 2015, Emotions in the Wild
(EmotiW 2015) contest, for descriptions, such as the emotions,
utilized static types of images that deeply experienced the effect of
the convolutional neural networks (CNNs) (Duncan et al., n.d., p. 2).
Their accuracy was about 62%, but recent progress by Levi &
Hassner has shown substantial growth using a CNN in facial
emotion recognition (Duncan et al., n.d., p. 2). The process of the
recognitions for different types of the human emotions reveal two
relevant challenges, or the problems. First, the availability of limited
data used analytically for the training, or the procedures for
orientation for the CNN. Second, the variation affected by an
illumination, which usually appears in the local emotional patterns
using the techniques for binary invariants would part of the set of
data. The use of the 3D technology in
manipulating the existing models of the emotions graphics are
usually linked with the expression of the face. The web face from
the challenge through the technology as emoji we could have the
level of accuracy by five percent while the improvements from the
previous results would yield to only 10-16% (Duncan et al., n.d., p.
2).
The use of the graphical emotional neural tool like the VGG-S
would be necessary as the initiating factor of executing the novel
facial representation model. Using the sources of database that
reveals the advanced version of the CNN is implementing a theory
of game as the moving average would be taken. The emotions must
be identified or detected in manner
that would demonstrate the stream of images or videos while
transforming into the input level for graphical streams. The
descriptors feature for the LTB would use the database illumination



guidelines for detecting the presence of invariants portions of the
images (Russell, 1994, p. 109).
The filters, which are common, practice in this discussion of the
convolution 3D illustration of the layers that would record the noise
of the sounds from the background while emotions are transformed.
The visualization process of the emotions that converts the database
of the recognition of the expression the person is making with
theory facial gestures are clearly optimization element (Sashikar,
Murali, & Henderson, 2015, p. 2).
The set of the data, such as the web face uses the features of this
graphical portray of emotions in facial translating images as if one
of CASIA is dependent on the availability of the resources (Duncan
et al., n.d., p. 2). The usual approach in this expression transmission
through graphical designing projects or the improvements
considerations would link up with the static facial expressions in the
wild (SFEW) dataset or the tool of statistical techniques for
detecting the expression for the facial wild for revealing the natural
effects upon the emotions of the images of people (Duncan et al.,
n.d., p. 2). The image, which has the static advancements in the
input emotions detection, are illustrating in the applications of the
visual posture for the body language. The face moods that highlight
the EEG are complex stature for the methods for detecting the wide
ranges of the pyramids of computer database applications. The
networks such as the CNN is also integrated with this small-scale
training framework or the models that could relate the facial
impressions or the emotions for optimization of the facial defection
of emotions in the layer based technology, such as VGS (Oberman,
Winkielman, & Ramachandran, 2007, p. 176).



1.4 Tools and Technology Used

1.4.1 Python
Python is an interpreted high-level general-purpose programming
language. Its design philosophy emphasizes code readability with its
use of significant indentation. Its language constructs as well as its
object-oriented approach aim to help programmers write clear,
logical code for small and large-scale projects.Python is
dynamically-typed and garbage-collected. It supports multiple
programming paradigms, including structured (particularly,
procedural), object-oriented and functional programming. It is often
described as a "batteries included" language due to its
comprehensive standard library.[32]

Guido van Rossum began working on Python in the late 1980s, as a
successor to the ABC programming language, and first released it in
1991 as Python 0.9.0.[33] Python 2.0 was released in 2000 and
introduced new features, such as list comprehensions and a
cycle-detecting garbage collection system (in addition to reference
counting). Python 3.0 was released in 2008 and was a major revision
of the language that is not completely backward-compatible.

1.4.2 Anaconda

Anaconda is a free open source data science tool that focusses on
the distribution of R and Python programming languages for data
science and machine learning tasks. Anaconda aims at simplifying
the data management and deployment of the same.Anaconda is a
powerful data science platform for data scientists. The package
manager of Anaconda is the conda which manages the package
versions.Anaconda is a tool that offers all the required package
involved in data science at once. The programmers choose



Anaconda for its ease of use.Anaconda is written in Python, and the
worthy information on Conda is unlike pip in Python, this package
manager checks for the requirement of the dependencies and installs
it if it is required. More importantly, warning signs are given if the
dependencies already exist.
Conda very quickly installs the dependencies along with frequent
updates. It facilitates creation and loading with equal speed along
with easy environment switching.The installation of Anaconda is
very easy and most preferred by non-programmers who are data
scientists.Anaconda is pre-built with more than 1500 Python or R
data science packages. Anaconda has specific tools to collect data
using Machine learning and Artificial Intelligence.Anaconda is
indeed a tool used for developing, testing and training in one single
system. The tool can be managed with any project as the
environment is easily manageable.

1.4.3 Keras
Keras (κέρας) means horn in Greek. It is a reference to a
literary image from ancient Greek and Latin literature, first
found in the Odyssey, where dream spirits (Oneiroi, singular
Oneiros) are divided between those who deceive dreamers
with false visions, who arrive to Earth through a gate of ivory,
and those who announce a future that will come to pass, who
arrive through a gate of horn. It's a play on the words κέρας
(horn) / κραίνω (fulfill), and ἐλέφας (ivory) / ἐλεφαίρομαι
(deceive).Keras was initially developed as part of the research
effort of project ONEIROS (Open-ended Neuro-Electronic
Intelligent Robot Operating System).

Keras is a deep learning API written in Python, running on top of
the machine learning platform TensorFlow. It was developed with a



focus on enabling fast experimentation. Being able to go from idea
to result as fast as possible is key to doing good research.
Keras is:

● Simple -- but not simplistic. Keras reduces developer cognitive
load to free you to focus on the parts of the problem that really
matter.

● Flexible -- Keras adopts the principle of progressive disclosure
of complexity: simple workflows should be quick and easy,
while arbitrarily advanced workflows should be possible via a
clear path that builds upon what you've already learned.

● Powerful -- Keras provides industry-strength performance and
scalability: it is used by organizations and companies including
NASA, YouTube, or Waymo.

Keras is the high-level API of TensorFlow 2: an approachable,
highly-productive interface for solving machine learning problems,
with a focus on modern deep learning. It provides essential
abstractions and building blocks for developing and shipping
machine learning solutions with high iteration velocity. Keras
empowers engineers and researchers to take full advantage of the
scalability and cross-platform capabilities of TensorFlow 2: you can
run Keras on TPU or on large clusters of GPUs, and you can export
your Keras models to run in the browser or on a mobile device.The
core data structures of Keras are layers and models. The simplest
type of model is the Sequential model, a linear stack of layers.

1.4.4 Open-CV2
OpenCV was started at Intel in 1999 by Gary Bradsky, and the first
release came out in 2000. Vadim Pisarevsky joined Gary Bradsky to
manage Intel's Russian software OpenCV team. In 2005, OpenCV
was used on Stanley, the vehicle that won the 2005 DARPA Grand



Challenge. Later, its active development continued under the
support of Willow Garage with Gary Bradsky and Vadim Pisarevsky
leading the project. OpenCV now supports a multitude of algorithms
related to Computer Vision and Machine Learning and is expanding
day by day.
OpenCV supports a wide variety of programming languages such as
C++, Python, Java, etc., and is available on different platforms
including Windows, Linux, OS X, Android, and iOS. Interfaces for
high-speed GPU operations based on CUDA and OpenCL are also
under active development.
OpenCV-Python is the Python API for OpenCV, combining the best
qualities of the OpenCV C++ API and the Python language
OpenCV-Python is a library of Python bindings designed to solve
computer vision problems.Python is a general purpose programming
language started by Guido van Rossum that became very popular
very quickly, mainly because of its simplicity and code readability.
It enables the programmer to express ideas in fewer lines of code
without reducing readability.Compared to languages like C/C++,
Python is slower. That said, Python can be easily extended with
C/C++, which allows us to write computationally intensive code in
C/C++ and create Python wrappers that can be used as Python
modules. This gives us two advantages: first, the code is as fast as
the original C/C++ code (since it is the actual C++ code working in
the background) and second, it is easier to code in Python than
C/C++. OpenCV-Python is a Python wrapper for the original
OpenCV C++ implementation. OpenCV-Python makes use of
Numpy, which is a highly optimized library for numerical operations
with a MATLAB-style syntax. All the OpenCV array structures are
converted to and from Numpy arrays. This also makes it easier to
integrate with other libraries that use Numpy such as SciPy and
Matplotlib.





CHAPTER-2 Literature Survey/Project Design

The role of emotion is evident in our daily lives. Human beings use
different kinds of emotions to show compassion and establish
relationships with others (Seiter, 2016). These emotions express the
emotional conditions in our daily lives. The comprehensive list of
emotions range from anger to happiness, wondering, suspicion,
skepticism, sorrow and grief. However, they are frequently
witnessed in our daily lives. Therefore, it is quite easy to understand
the inner feelings of a person with the use of the facial expressions
that are quite visible. Thus, the facial expressions and emotional
recognitions are interrelated with each other (Beswick, 2014). Using
facial expressions with ideograms and smileys, is the emoji. The
Japanese word, “emoji” consist of two parts: “the e means “picture”
and moji means “letter”” (Zhou, Hentschel, & Kumar, 2017, p. 2).
Emoticons were used before emoji as “symbolic representations for
facial expressions based on punctuation marks that could be covered
using a standard keyboard (e.g. :))” (Zhou et al., 2017, p. 2). Both
emojis and emoticons are frequently used in the text messaging,
emails, and other electronic forms of communication. Emojis are a
part of the life which was first introduced by Japanese mobile phone
companies, such as Vodafone and NTT DocoMo. An early nineties
was the period when Japanese companies enabled the use of the
emoji in their communication via electronic devices. They were the
pioneers in the use of the emoji. Through these companies, the trend
enhanced and the other companies also came forward, and used
these emojis to make the communication better (Guinness, 2015;
Lee, 2012). Emojis became popular worldwide and are widely being
used in the world at an international level (Danesi, 2016). The emoji
was adopted by Apple Inc.; the corporation recognized the use of
the smileys and other electronic pictorial symbols to show what the



sender is feeling. Besides the text meaning, the pictorial smileys and
other expressional symbols were important because they provide the
opportunity to show the inner feelings of the sender. After the
adaptation of iPhones, the other phones such as Samsung also used
these methods. Now, it is used worldwide. The uses of the smileys
are important in day-to-day lives to show facial expression. The use
of smileys and other pictorial images in every platform is common.
These platforms include Android and Windows. The meaning of the
word emoji in original form is pictograph (Gamble & Gamble,
2013). Emoji is now available in colorful forms. For the time being,
it has progressed and now multiple forms and types are available
through the internet and communication devices. In the beginning,
the emoji was only available in the form of black and white shapes
and it was also in a basic format. However, at the current time, they
have been developed effectively and they are available in variety of
shapes. Using emojis has increased the effectiveness of the use of
the symbols. The use of symbols is also seen in other
communication formats. Besides with electronic devices, the
symbols are widely used on the internet. Today is the era of internet
as well as communication and information technologies (Goss,
Anthony, Stretch, & Nagel, 2016). Thus, the use of this
communication innovation is evident. No one can deny its
importance and the organizations engaged in the communication are
well aware of the importance of all the techniques that are suitable
for enchasing the effectiveness of the communication. Therefore, the
use of the emoji is quite common and has developed over time. The
first international conference on the emoticon was conducted in
2016. This is an important progress that has been noted or seen on
the topic (Goss et al., 2016). It is expected that, for the time being, a
lot of other initiatives must be taken to make sure that the emojis are
incorporated with emoticons to enhance their effectiveness. Thus,
that was the brief history about the emoji and its use in



communication via electronic devices. In addition, emojis are used
in publications and social media as well (Highfield & Leaver,2016).
The importance of the emojis is twofold. Emojis show feelings
because they express emotions which makes them important. We
often times witness in our day to day lives the message conveyance.
Emojis suggest that an emotional communication is as significant as
using words. By using smileys, readers can understand the sender’s
sentiments. The use of the smileys and other symbols are imperative
in our everyday lives to demonstrate effective communication. That
is why more often the smiley signs are used in a time of happiness,
an important advancement in communication. For example, in the
face-to-face communication, if people do not use gestures or
expressions in their conversations, his or her conversation becomes
less meaningful. So, it can be said that these are the important
considerations in the realm of the development of the symbols and
their ultimate use in the communication patterns. Besides this, the
emoji are considered as non-verbal tools. The emoji are the most
powerful tools to facilitate the communication and allows people to
express their linguistic capabilities (Lingard et al., 2005). An
investigation by was also done on the use of the emoji in real time
communication to make sure whether the emojis are effectively
communicating. For this purpose, the scientists experimented and
analyzed that when people use the sign of anger in their day to day
communication, the receiver perceives that the person to whom they
are in talking is angry and they apologize in that context. They also
use the sign of the apology. Thus, this implies that the use of the
emoji in relation to strengthen the language is important. The people
understand their linguistic cues, and they use emoji in that context.
Hence, the emojis are the powerful tools to demonstrate the freedom
of expression and the nonverbal cues in our daily textual language.
The symbols and the pictures that are used in the emoji have
different colors, and these colors provide the best support for the



representation of the emotions and the facial expressions. The usage
of the appropriate colors and the style is an important indication of
the effectiveness of the emoji (Seiter, 2016). The body and skin
colors are used in those symbols and the pictures are related to the
human body. The use of the skin color is significant and promising
because it must match with the reflection of facial expressions.
Both the Windows and the Android platforms are used by millions
of the people in the world. To ensure an effective communication,
these platforms allows users to use symbols. The Windows 8.1 and
onward are using smileys and the symbols. Any platform in the
world supports different fonts. Even MS Word provides different
kinds of the facial expressions. As mentioned earlier, the Japanese
organizations have additionally delivered the images and the smileys
that are especially identified with the way of life of the Japan, and
they are not subject to the impression of the feelings of the entire
world. Therefore, they are operable in any platform. Furthermore,
the use of the emoji has great cultural influence in terms of the facial
expressions that are expressed by the emojis (Iemoji, 2015;
Emojipedia, 2016). The Oxford dictionary also considered the year
2015 as the most influential in terms of the development of the
emoji and its impact on the culture. The emoji of the year was the
smiley with tears of joy. This emoji best illustrated and expressed
the emotions of the humans when they express their love and joy for
life. The uses of the emoji is worldwide and the representation of the
emotions by the people is evident in every culture and the
environment. The emoji is also the reflection of the specific culture
of the country. Emojis provide the appearance of the facial
expressions and emotions that are specific to each culture. For
instance, the Japanese companies have also produced the symbols
that are particularly related to the culture of the Japanese and they
are not subject to the reflection of the emotions of the whole world.



Therefore, the role of the diversity of the culture is essential and the
emojis have a profound impact on the life of the people.

The diversity of the emoji symbols is needed to have focus. It is
necessary that the emotions exist in diverse manner. They are not
only limited to joy, sorrow, grief, happiness or any other a common
form of symbols. Therefore, in today’s era different kinds of emojis
are being used in the communication and they are effective enough
to provide an effective stance to convey the message. Besides the
importance of the emoji, it is also important to use the emoji at the
right time. The use of the emoji and its effectiveness is also subject
to the emotions and the right pictorial depiction. Therefore, the
timing of the use of the emoji is important as well as the place.
Apart from that, it is highly observed that the emoji is an important
source of the reflection of the emotions of the people. On the
contrary, the popularity of the emoji use is evident in movies.
Especially, the movie on the emoji is under development by the
Sony Corporation. The film is scheduled to be released on August 4,
2017 that portrays a unique world of emojis inside the smartphone.
Unlike the movie, emojis are used to express the feeling of the
human, (or emotions) that human beings cannot physically convey
through the text. According to Maxwell (2010), “words account for
only 10% of a message; a shocking 90% of communication is
nonverbal, and is delivered through the body and tone of speaking”
(p. 5). In other words, emojis provide nonverbal cues and they are
lessened dependence on the written words. Emojis have taken
control over nonverbal communication and are changing our
language and shifting vocabulary in terms of how we communicate
to others (Seiter, 2016). For instance, emojis change our facial
expressions as we try to match the emotion of emojis (Seiter, 2016).



In addition, the psychology of the emotions shows that humans are
inherently made up of the emotions. The feelings of the humans are
necessary to reflect the true emotions and the reflections of the
sentiments. People also say that the use of these smileys and
pictures are
the true reflection of the emotions and the sentiments they feel in
their daily lives. The humans cannot live and communicate without
the use of emoji. Thus, it is quite important to use such emoji to
reflect the true sentiments as the communication is based on facial
expressions and nonverbal cues. Humans have variations in their
moods. The mood of the
people is subject to change over time. It is not always the same, and
individuals use smileys to convey their feelings and emotions over
time. The expressions of different moods are witnessed on one’s
face and inner self (Maxwell, 2010, p. 6). It is believed that the use
of the emoji is good to express the feelings that are quite difficult to
state in text expressions. If the
general population notices that a person is happy, then he or she will
send smiley tags in his or her texts or conversations. This implies
that the person is in a good mood or he or she has enjoyed
something so much. Therefore, the use of emojis is beneficial for
reflecting people’s true feelings and to deliver communication.

MRI results indicate that the functions of the brain and people’s
emotions are closely linked. The messages triggered by the brain are
the cause for the facial expression and the sentiments. Moreover, the
psychology of the brain also depicts human feelings. It can be said
that the actual states of mind of the people are also subject to change
after some time. Therefore, the change in human emotions is also
subject to the change in the reflection of the pictorial depiction. This
fluctuation in emotions prove that one cannot express a similar
condition of state of mind at all times. Emotions must change to



reflect the internal feelings of the people. Therefore, the emoji
comes in handy in that way and provides an excellent representation
of the condition. Our brains are responding to the new discovery of
emojis as if it is a real human face (Seiter, 2016). As a matter of
fact, the emojis are used 1.7 billion times on twitter. This implies
that the use of the emoji is so common on the social media websites
and these are thus common in
our daily lives as well. The use of emojis raises a question as to why
so many people around the world use emojis and what is the reason
behind using them (Miller et al., 2016). The answer is that they are
beautiful and they are liked by the people around the world.
Language is always evolving and a large number of people rely
upon the use of the emoji to show their expressions, emotions,
feelings, and appreciation in real-time. Due to this, people on social
media are always prone to the use of emojis in their daily lives. The
reliance on the emoji is prominent because they are the true
reflectors of the use of the pictorials in real life to provide the right
level of accuracy of the detection of the language. Therefore, the
need of the pictorial facial expression is evident in our daily lives.
Social interaction is part of human nature. Humans are nothing if
there is no social interaction among the individuals. It can be said
that the communication and the language are
linked with each other. If that bond becomes weak, it is problematic
for people to interact with each other. The role of the
communication and the talking through emojis is crucial as the use
of the emoji is so powerful and popular in our daily lives. They are
the true reason that one can make use of such emoji to show his or
her emotional concern and bonds with
other people in the society. The emoji have power to increase the
level of good communication that always requires social intimacy in
our daily lives. People build this by increasing the quantity of our
social and daily communication. This is done through the disclosure



of the personal information which are used in our daily
communication patterns.
This was once thought quite impossible in the context of the social
intimacy. However, this is now widespread throughout social circles,
and with the use of computer mediated communication in our daily
lives. With the help of advanced technology, it takes just a couple of
seconds to share important facts with someone in the societies and
the individuals.
Therefore, communication through social circles is appropriate.
Accordingly, we must also share our feelings and emotions with that
person. Therefore, communication is an integral part of how we
build and maintain relationships with people and communities. At
this time, the emoji allow us to communicate freely and smoothly. In
addition, face-to-face communication is easier to understand,
because one can read emotion on people’s faces. One can know
what he or she mean, better. In that situation, it is important to use
emoji. This is also called the adequate level of the emotional
contagion that is present and it is all included in the part of how we
are prone to build that social connectedness in our societies and the
people.



CHAPTER-3 Working of Project

3.1 Designing
For designing the emoji, the general description of the architectural
design and detailed design model will be used (Zhou, Hentshel, &
Kumar, 2016). However, the detailed design model will be utilized
on a separate level. The UML project (refer to the diagram given
below) uses the level of both contents and far-reaching plan action
models, which are presented well in a hierarchy. The most recent
and the precise procedures will be utilized as a part of the request to
upgrade the level of comprehension and changes related to a
specific situation (emojipedia.org, 2016). The above model is
provided for the UML project. This project uses both text and
comprehensive design activity models, which are ideally expressed
in the case of the UML. This type of model is commonly used in the
agile modeling as well. The levels of the investigation models
express the framework design which is the center prerequisite. This
is important to the top level behavioral necessities of the project.
The uses of UML model in the project is highly recommended.
Otherwise, it will be considered as the low level due to its
efficiency. Certainly, the over using as well as the ad hoc or older
schemes of the modeling notations are needed to be avoided. The
latest and the accurate processes are used to enhance the level of
understanding and the improvement. Therefore, the suggested level
of the UML design model elements is vital. Next, the uses of the
class diagrams, interaction diagrams, high level of the structured
classes, components, and subsystems will be employed, and
deployment models will also be considered. Furthermore, the
production level of the model diagrams is necessary for the sake of
the modern CASE tool. The model diagrams are basically the right
level of the nondrawing tools. The action graph expressly



demonstrates the distinctive exercises which are interrelated with
the advancement and the utilization of the emoji in the application.
They are provided in a complete level of the comprehensive design
model which is the core requirement of the project (emojipedia.org,
2016). In addition, the sufficient design information is needed to be
implemented. It is not enough to use just one or multiple top level
model diagrams. An appropriate level must be utilized to examine
the emoji. Furthermore, the adequate plan data must be actualized
with one or different top level model graphs, which are the
trademark for the utilization of the charts. One must provide an
extreme level of details to describe a basic level of design, and its
static view in the diagram as applicable. The basic level of design
consists of the dynamic view and the core of the static view of the
emoji. Thus, the UML project will allow one to run the product and
correct determination levels of the visuals. The UML project
includes both the elements of the projects such as the classes, as
well as the level of the accuracy within the inheritance and
aggregation. The elements of the project basically refer to the
structured classes, the interfaces, and the components which are
used in the subsystems as well as the deployment (iemoji.com,
2015). The level of the dynamic view includes more accurate and
dynamic details; therefore, the activity diagrams are important. The
state model should be used appropriately as it is visible in most
projects, also known as the level of remembrance. Overall, the
design model is important because it is the main aspect of the
project work. Also, it is the promising level of the model as it is
used to develop the emoji. This is fundamental for the advancement
of the whole level of project completion.

3.2 Implementation



The implementation section is important and needs to be developed
correctly. Moreover, software developers should consider the overall
strategy for implementing tasks, that is, to build the levels
incrementally along with the level of the risk mitigation measures.
This is imperative and should have been investigated to make
segments. The HTML program dialect is utilized as a part of the
price. In this project, a specific programming language (i.e., HTML)
has been used. This language plays a significant role in the
developing tools, at the level of the testing tools, and at the level of
the implementation platforms. The HTML programming language
must be incorporated and needs implementation in the project to
acquire the desired level of the results (blog.bufferapp.com, 2016).
Therefore, the user who uses HTML as the main programming
language does not need to provide source code in the thesis, unless
that code is central to the thesis. For instance, if the user created a
new design pattern and needed to describe the logic of those design
patterns using the code, the user can do so without providing the
source code. However, describing a design logic using detailed
design models demonstrates a higher level of expertise than using
code to do the same. The improvement devices along with the level
of the testing apparatuses, and the satisfactory level of the execution
stage are very critical for the emoji project. In this way, the level of
the planning model of the project is based on the UML and the
HTML programming languages. These languages are vital and
utilized as a fundamental part of the project work. Therefore, the
integration must be considered to make sure that all parts of the
projects are interrelated in a well-organized manner, and the core
requirements have been implemented.

3.2 Testing and Validation
Testing and validation of the emoji application is necessary to make
sure that an application runs well and provides the desired level of



performance, which has been expected in the case of the emoji. An
effective establishment of the emoji application is necessary to
provide the right facial expression in the form of the pictorial
depiction in electronic devices. Therefore, the testing and the
validation of the emoji software are necessary to develop an
effective emoji application (Ali, 2013). Testing and validation
processes are based upon different phases, which are interrelated,
and both provide an accurate establishment of the set criteria. The
testing and the validation procedure are based on four different
stages that include needs and expectations of the customers,
specifications, process and the product. These are basically the four
major stages of the validation and the testing of the emoji
application. There is a need to first evaluate the needs and the
expectations of the application (Ali, 2013). The basic need of the
emoji is its capability of accurate depiction of the facial expressions
in the electronic devices. Some of the criteria are discussed in the
following paragraphs.
Validation and development process of the software are done at the
end of the cycle. It takes place after the accurate level and the
verification level completion. This is an important aspect of the
validation process of an application. Users must assure that the
application answers the question such as whether an application is
able to build the right product or the services (Bernier & Hafsi,
2007). Moreover, also consider whether the user is in position to
access the right level of the data, provided in terms of the data
satisfying the requirement of the software application. If the
required information is not collected, it could impact the level of the
effectiveness. Therefore, a high-level user activity is important and
should be performed after a work product has been produced in a
level of the established criteria. This helps ensure whether the
pictorial depiction of the emoji is always integrating correctly into
the environment of the establishment of the software. Therefore, the



level of the determination of correctness is always needed and is of
the final software product, which is required and developed by a
developmental team. The developmental team considers the user
needs and requirements. Therefore, these things are important and
well required (Bernier & Hafsi, 2007). After the establishment and
the declaration of such requirements, the identification of the emoji
specifications is necessary. These specifications provide the right
level of the details for the emoji. This could include the color, size,
shape, orientation, and such kind of other things required for the
implementation of the application. Thus, testing and the approval of
the emoji programming is fundamental to create the full feeling of
emoji application that the application produces. These are
fundamentally the four noteworthy stages in the approval and the
testing of the emoji application as discussed above (Bing, 2007).
The identification of the specifications of the emoji is also
necessary. The user should be able answer the general questions,
such as whether the user is in position to provide the correct items or
the administrations in the emoji application that depicts the right
level of the specifications (Boakye-Boateng, 2016). The coloring of
the pictorial depiction of the emoji, its size as well as its
fundamental application are important to consider. The emoji
application must produce different kinds and levels of pictures that
have different colors as well as shapes and formulations. Moreover,
the application must produce different kinds of the facial
expressions such as fear, happiness, sorrow, and alike. These details
are discussed in the previous sections of the project. Therefore, the
level of accuracy is constantly required and is the most important
thing. Therefore, one must understand the level of the appreciation
is admissible (Bässler, 2013). The level of accuracy for the
application is the last programming item that creates and requires an
improvement in the product, concerning the client needs and
prerequisites of the application. These specifications of the software



improve the durability and the adaptability of the software (Carter,
2012). Consequently, an abnormal state action is imperative and
must be performed after a work item.Testing and the validation of
the emoji can also be best understood by the capability maturity
model (CMM). This model has also been applied to test the
validation and testing of the software. This model facilitates the
validation of the process. The process and the level of application is
related to the evaluation of the software during and on the level of
the process. The role of the application of such conditions are
important and for or at the end of the development process is needed
to determine whether it satisfies the specified requirements of the
software or not (emojipedia.org, 2016). A product, for instance, the
emoji application can pass process while verification is undergoing.
This kind of the verification is important to provide the right level of
the consideration which is on the level of the paper and is also
required for running or functionality of the application
(brcommunity.com, 2015). Some level of applications and points are
worth considering as they are verified on the paper. The application
of the model provides the right idea, the level of the application, and
the approval of the emoji application. It is then developed by
running application or product that could fail while validation in the
process. A failure could happen, when a product or the level of the
services or application is built as per the specification, and it only
provides the right level of the results. However, these specifications
are not up to the mark and the level of the improvement is required,
and hence failing to address the user requirements maturity model
affectively tells that the application is done affectively and the
application development procedures have been applied adequately.
Therefore, this is an important aspect which has been developed and
identified. Once the verification, validation, and the testing is done,
the application is ready to use and the actual level of the product is
established (Bässler, 2013). When the validation process is



completed, it also provides the levels of the testers during the testing
procedure of the application. The levels of the validating of the
product is important as it can be found in the actual process and the
results. The result of the application is needed to form the expected
result which must be matched. This helps determine that the
application has been developed affectively. Moreover, if the
procedures in the application development are not correct, then is
reported as a bug or might imply that an incident is raised. It is also
important to have focus on the level of the adequacies that are
involved. Not all incidents are bugs, however, but all bugs are
incidents (Bose, 2006). Incidents can also be of the specific type
‘question’ and these are the real considerations.

3.2 Code

GUI

import tkinter as tk
from tkinter import *
import cv2
from PIL import Image, ImageTk
import os
import numpy as np
import cv2
from keras.models import Sequential
from keras.layers import Dense, Dropout, Flatten
from keras.layers import Conv2D



from tensorflow.keras.optimizers import Adam
from keras.layers import MaxPooling2D
from keras.preprocessing.image import ImageDataGenerator
emotion_model = Sequential()
emotion_model.add(Conv2D(32, kernel_size=(3, 3),
activation='relu', input_shape=(48,48,1)))
emotion_model.add(Conv2D(64, kernel_size=(3, 3),
activation='relu'))
emotion_model.add(MaxPooling2D(pool_size=(2, 2)))
emotion_model.add(Dropout(0.25))
emotion_model.add(Conv2D(128, kernel_size=(3, 3),
activation='relu'))
emotion_model.add(MaxPooling2D(pool_size=(2, 2)))
emotion_model.add(Conv2D(128, kernel_size=(3, 3),
activation='relu'))
emotion_model.add(MaxPooling2D(pool_size=(2, 2)))
emotion_model.add(Dropout(0.25))
emotion_model.add(Flatten())
emotion_model.add(Dense(1024, activation='relu'))
emotion_model.add(Dropout(0.5))
emotion_model.add(Dense(7, activation='softmax'))
emotion_model.load_weights('model.h5')
cv2.ocl.setUseOpenCL(False)
emotion_dict = {0: " Angry ", 1: "Disgusted", 2: " Fearful ", 3: "
Happy   ", 4: "  Natural  ", 5: "    Sad    ", 6: "Surprised"}
emoji_dist={0:"images/angry.png",1:"images/disgusted.png",2:"ima
ges/fearful.png",3:"images/happy1.png",4:"images/neutral.png",5:"i
mages/happy1.png",6:"images/surpriced.png"}
global last_frame1
last_frame1 = np.zeros((480, 640, 3), dtype=np.uint8)
global cap1
show_text=[0]



def show_vid():
cap1 = cv2.VideoCapture(0)

if not cap1.isOpened():
print("cant open the camera1")

flag1, frame1 = cap1.read()
frame1 = cv2.resize(frame1,(400,300))

bounding_box =
cv2.CascadeClassifier('haarcascade_frontalface_default.xml')

gray_frame = cv2.cvtColor(frame1, cv2.COLOR_BGR2GRAY)
num_faces =

bounding_box.detectMultiScale(gray_frame,scaleFactor=1.3,
minNeighbors=5)

for (x, y, w, h) in num_faces:
cv2.rectangle(frame1, (x, y-50), (x+w, y+h+10), (255, 0, 0), 2)
roi_gray_frame = gray_frame[y:y + h, x:x + w]

cropped_img =
np.expand_dims(np.expand_dims(cv2.resize(roi_gray_frame, (48,
48)), -1), 0)

prediction = emotion_model.predict(cropped_img)
maxindex = int(np.argmax(prediction))

cv2.putText(frame1, emotion_dict[maxindex], (x+20, y-60),
cv2.FONT_HERSHEY_SIMPLEX, 1, (255, 255, 255), 2,
cv2.LINE_AA)

show_text[0]=maxindex

if flag1 is None:
print ("Major error!")

elif flag1:
global last_frame1
last_frame1 = frame1.copy()
pic = cv2.cvtColor(last_frame1, cv2.COLOR_BGR2RGB)



img = Image.fromarray(pic)
imgtk = ImageTk.PhotoImage(image=img)
lmain.imgtk = imgtk
lmain.configure(image=imgtk)
lmain.after(500, show_vid)

if cv2.waitKey(1) & 0xFF == ord('q'):
exit()

def show_vid2():
frame2=cv2.imread(emoji_dist[show_text[0]])
pic2=cv2.cvtColor(frame2,cv2.COLOR_BGR2RGB)
img2=Image.fromarray(frame2)
imgtk2=ImageTk.PhotoImage(image=img2)
lmain2.imgtk2=imgtk2

lmain3.configure(text=emotion_dict[show_text[0]],font=('arial',45,'
bold'))

lmain2.configure(image=imgtk2,width=250, height=250)
lmain2.after(500, show_vid2)

class FullScreenApp(object):
def __init__(self, master, **kwargs):

self.master=master
pad=3
self._geom='200x200+0+0'
master.geometry("{0}x{1}+0+0".format(

master.winfo_screenwidth()-pad,
master.winfo_screenheight()-pad))

master.bind('<Escape>',self.toggle_geom)
def toggle_geom(self,event):

geom=self.master.winfo_geometry()
print(geom,self._geom)
self.master.geometry(self._geom)



self._geom=geom
if __name__ == '__main__':

root=tk.Tk()
img = ImageTk.PhotoImage(Image.open("img4.jpg"))
heading = Label(root,image=img,bg='black',width=1, height=1)

heading.pack()
heading2=Label(root,text="Photo to Emoji",pady=20,

font=('times new roman',45,'bold'),bg='black',fg='#FF0000')

heading2.pack()
lmain = tk.Label(master=root,padx=50,bd=10)
lmain2 = tk.Label(master=root,bd=10)
lmain3=tk.Label(master=root,bd=10,fg="#FF0000",bg='black')
lmain.pack(side=LEFT)
lmain.place(x=100,y=250)
lmain3.pack()
lmain3.place(x=800,y=200)
lmain2.pack(side=RIGHT)
lmain2.place(x=800,y=300)

root.title("Photo To Emoji")
app=FullScreenApp(root)
root['bg']='black'

exitbutton = Button(root,
text='QUIT',command=root.destroy,font=('times new
roman',15,'bold')).place(x=680,y=630)

show_vid()
show_vid2()
root.mainloop()



Expression Model

import numpy as np
import cv2
from keras.models import Sequential
from keras.layers import Dense, Dropout, Flatten
from keras.layers import Conv2D
from keras.optimizers import Adam
from keras.layers import MaxPooling2D
from keras.preprocessing.image import ImageDataGenerator
#from keras.callbacks import ModelCheckpoint, ReduceLROnPlateau

#from keras.utils import plot_model

from keras.utils.vis_utils import plot_model
#from livelossplot import PlotLossesKerasTF
from keras.utils import plot_model

import os

train_dir = 'train'
val_dir = 'test'
img_size=48
batch_size=64
train_datagen = ImageDataGenerator(rescale=1./255)
train_generator = train_datagen.flow_from_directory(

train_dir,
target_size=(img_size,img_size),
batch_size=batch_size,
color_mode="grayscale",
class_mode='categorical')

val_datagen = ImageDataGenerator(rescale=1./255)
validation_generator = val_datagen.flow_from_directory(



val_dir,
target_size=(img_size,img_size),
batch_size=batch_size,
color_mode="grayscale",
class_mode='categorical')

emotion_model = Sequential()
emotion_model.add(Conv2D(32, kernel_size=(3, 3), activation='relu',
input_shape=(48,48,1)))#output=(48-3+0)/1+1=46
emotion_model.add(Conv2D(64, kernel_size=(3, 3),
activation='relu'))#output=(46-3+0)/1+1=44
emotion_model.add(MaxPooling2D(pool_size=(2, 2)))#output=devided
input by 2 it means 22,22,64
emotion_model.add(Dropout(0.25))#reduce 25% module at a time of
output
emotion_model.add(Conv2D(128, kernel_size=(3, 3),
activation='relu',input_shape=(48,48,1)))#(22-3+0)/1+1=20
emotion_model.add(MaxPooling2D(pool_size=(2, 2)))#10
emotion_model.add(Conv2D(128, kernel_size=(3, 3),
activation='relu'))#(10-3+0)/1+1=8
emotion_model.add(MaxPooling2D(pool_size=(2, 2)))#output=4
emotion_model.add(Dropout(0.25))#nothing change
emotion_model.add(Flatten())#here we get multidimention output and
pass as linear to the dense so that 4*4*128=2048
emotion_model.add(Dense(1024, activation='relu'))#hddien of 1024
neurons of input
emotion_model.add(Dropout(0.5))
emotion_model.add(Dense(7, activation='softmax'))#hddien of 7
neurons of input
plot_model(emotion_model, to_file='model_plot.png',
show_shapes=True, show_layer_names=True)#save model leyer as
model_plot.png
emotion_model.summary()



# start the webcam feed
emotion_dict = {0: "Angry", 1: "Disgusted", 2: "Fearful", 3: "Happy", 4:
"Natural", 5: "Sad", 6: "Surprised"}

#cap = cv2.VideoCapture('facial_exp.mkv')
cap = cv2.VideoCapture(0)
while True:

# Find haar cascade to draw bounding box around face
ret, frame = cap.read()
#frame = cv2.flip(frame, 1)
if not ret:

break
bounding_box =

cv2.CascadeClassifier('haarcascade_frontalface_default.xml')
gray_frame = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)

num_faces =
bounding_box.detectMultiScale(gray_frame,scaleFactor=1.3,
minNeighbors=5)

for (x, y, w, h) in num_faces:
cv2.rectangle(frame, (x, y-50), (x+w, y+h+10), (255, 0, 0), 2)
roi_gray_frame = gray_frame[y:y + h, x:x + w]

cropped_img =
np.expand_dims(np.expand_dims(cv2.resize(roi_gray_frame, (48, 48)),
-1), 0)

emotion_prediction = emotion_model.predict(cropped_img)
maxindex = int(np.argmax(emotion_prediction))

cv2.putText(frame, emotion_dict[maxindex], (x+20, y-60),
cv2.FONT_HERSHEY_SIMPLEX, 1, (255, 255, 255), 2,
cv2.LINE_AA)

cv2.imshow('Video', cv2.resize(frame,(600,500),interpolation =
cv2.INTER_CUBIC))



if cv2.waitKey(1) & 0xFF == ord('q'):
break

cap.release()
cv2.destroyAllWindows()



3.2 Outputs











Chapter-4 Conclusion

This project is developed to create an application for emoji. Emojis
are basically pictorial depiction of the human emotions such as fear,
happiness, angriness, and related emotions. These emotions are
important in day to day conversations, which takes place in our
daily lives. The use of the emoji was first introduced by the
Japanese companies. After then, emojis were present in almost
every electronic communication form, from e-mail to SMS and
through related means of communication. In addition, the uses of
the emojis was first introduced in mobile phones such as Vodafone.
The emoji has power to reflect the same level of the human
expression as it happens in the real life. Therefore, the role of emojis
are important in our lives. This project creates an application, which
delivers and develops emojis through programming languages such
as, HTML and Java. Different kinds of the emojis are developed and
these emojis were discussed in-detail in the previous chapters. The
objective of this project included the development of an application,
designed to demonstrate the emojis in the conversation.
Furthermore, an application was built affectively to attain the
development of emojis. The levels of the establishment of the emoji
world bot is an essential method that is utilized as a part of the
application. This method provided an application of the different
level of the languages which are needed and required. There are
critical devices and strategies which should have been available in
the product application. For instance, the dialect choice device is
critical as it allows systems to adjust the emojis, the measurements,
the details of the photo, and the arrangement of the photos in the
software application. These things are important as it provides the
correct level and views of the application which are the part of
developing emojis. Therefore, the right way of the selection of the
pictorial depiction must be provided. The improvement and the



utilization of such instruments are vital for the general adaptation of
the setting. Moreover, one must remember that the level of
appearance of the emoji is very essential to successfully demonstrate
the communication as well as emotions. Thus, these two
programming languages were used in the development of the emoji.
Another important thing that was considered was the use of the tools
and the techniques to develop the emojis. The developmental tools
and the techniques include the use of the different features and the
functions such as deletion, addition, copying, pasting, and related
functions. These functions were developed affectively with the use
of the different kind of the techniques. The level of the process
provides an accurate and important way of providing the implication
of the emoji in the software application development for the
electronic devices. The use of the future implications and the area of
the research are also important. This area of research is related to the
capturing of the facial expression and using it as an emoji. The new
way of using emojis is important for the development and the
establishment of the improved version of the emoji. The use of the
camera plays a vital role. The camera will capture the movement
and this movement will be then be use as the source of the emoji.
Critical steps are taken to provide the right level of the analysis. The
application of this future version will be significant. The future
research direction is important for the researchers, the community,
and the practitioners as well. Therefore, the right delivery of the
expertise is thus crucial as an application progresses. Furthermore,
the utilization of the devices and the strategies, which are related to
the development of the emojis are considered. These apparatuses
and the methods were identified with the improvement and the
utilization of emojis in the software development application
procedures. The utilization without bounds suggestions and the
range of the exploration are additionally critical for the
developmental techniques for the software. This better approach for



utilizing the emoji is consequently imperative for the advancement
and the foundation of the enhanced variant of the emojis in the
software technology. Basic and critical were also investigated. The
application affectively gave levels of arrangements and gave the
utilization of the distinctive level of the ideas. Therefore, the
presentation of the future idea for the emoji development. One must
understand that the role of developing emojis is promising. Overall,
all necessary steps are taken to provide the right level of the
analysis.
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