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ABBREVIATIONS

SA : Sentiment Analysis
Al . Artificial Intelligence
VM : Data Mining

See. . See

ibid. : Mentioned work

C. : Skin

Trans. : Translator
Ed. : Editor

S. : Page

SS. : Page to Page

etc. : And similar

SOME TERMS USED IN THE STUDY

Signal: Sign.

Profile Analysis: Profiling, creating profile, expressing profile, profile
identification, personality analysis.

Baiting: Changing behavior with the aim of deception.

Forer-Barnum Effect: Similarities common to all humans.

Proactive: Activist, action-oriented.

Reactive: Inactive.

Complex: A state of confusion that interferes with the unconscious
common sense.

Projection: Reflection.

Tendency: The distinctive will to any person, event or situation.

lllusion: Changes that occur during perception.

Affective Incongruity: The mismatch of responses to circumstances.
Affekt: Mood, temperament.

Asthenic: Weak.

Dementia: Dysfunction.

Echolalia and Echopraxia: Imitating others in speech or behavior.
Conversion: The bodily release of repressed emotion.

Regression: Primitiveization of thought and behavior.

Computation theory: the theory that deals with whether and how
efficiently a problem can be solved using an algorithm




Context Awareness: the ability of a computer or application to
reconfigure to fit the context in which it is being used (e.g. the location
of the computer)

Cooperative Systems: computation systems that organize more than
one machine into a collaborative device

Learning Systems: systems which use algorithms to evolve behavior
Logic: the systematic study of the processes of inference and reasoning
Machine Intelligence: the ability of a machine to mimic human thought
and intelligence

Machine Learning: a branch of artificial intelligence that allows machines
to evolve behaviors based on empirical data using algorithms

Natural Language Processing: NLP, a branch of artificial intelligence
concerned with allowing machines to interact with human languages
Neural networks: a network or circuit of neurons, although this recently
referred to only biological neurons, the term can now describe artificial
neural networks




“Bu ¢alismanin basinda amacim, “duygu okuyucular” olarak adlandirdigimiz yapay
zeka ve algoritmalarin gelecegi lizerine farkli bakis agilarini gézler 6niine siirmekti.

Hali hazirda var olan duygu okuyucularin, insan davraniglarinin analizinde
kullanilmaya baslanmasi ve bu konuda yasanan gelismeler ve konu hakkinda kaynaklar
benim igin olduk¢a motive edici oldu.

Hali hazirda olan bircok duygu okuma ve tanimlama algoritmasi, heniiz internet
tabanli yazilar, tiklari ya da kameralarla algilanan yiiz, mimik ve jestleri kontrol ederek
tartismali olarak bir kagi haric elindeki veri ile sinirli degerleme asamasinda.

Duygu tanima ve okumanin gelisimi mdltidisiplin bir ¢calismayr mecburi kilan bir
alandir. Ornekle tip doktorlarini, dilbilimcileri, psikologlari, davranig bilimcileri, kriminologlari,
sosyologlari vb. en az bilgisayar miihendisleri kadar konuya ve bir ekip ¢alismasi (zerine
cekmek gereklidir diye dlisiinmekteyim.

Bu nedenle farkli disiplinlerde bilim insanlarinin hem ilgisini bu alana ¢ekebilmek hem
de duygu okuyucular hakkinda insanligin gelecedi hakkinda tartisabilecegimiz bir ¢calisma
yapmak benim i¢in ¢ok daha fazla énemli oldu.

Bu ¢alismada bu nedenle literatiirde yer alan ¢alismalari, sadece bu amaclara hizmet
etsinler ya da istenen mesaji iletebilsinler diye aragsallastirarak sundum.”

“At the beginning of this study, my aim was to present different perspectives on the
future of artificial intelligence and algorithms, which we call “emotion readers”.

The fact that the existing emotion readers are being used in the analysis of human
behavior and the developments and resources on the subject have been very motivating for
me.

Many existing emotion reading and identification algorithms are still in the evaluation phase,
limited by the data at hand, arguably except for a few, by controlling internet-based texts,
clicks or camera-detected faces, facial expressions, and gestures.

The development of emotion recognition and reading is a field that requires a
multidisciplinary study. For example, medical doctors, linguists, psychologists, behavioral
scientists, criminologists, sociologists, etc. | think that it is necessary to draw on the subject
and a team work at least as much as computer engineers.

For this reason, it has become much more important for me to draw the attention of
scientists from different disciplines to this field and to make a study about the future of
humanity about emotion readers.

For this reason, in this study, | have presented the studies in the literature by
instrumentalizing them so that they can only serve these purposes or convey the desired
message.”
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by
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Abstract

Throughout the history of a life, the man as an expreshionist, has
discovered different ways to show and hide the emotions. The human
acted as a hunter or a prey using methods embedded in his nature or the
nature itself. Even though motherman, claim his modernity, he still
continues living this ceremony. In this study; it is analyzed if nonverbal
means of communication such as special face, mimic, gesture, body
language, behavior; and both verbal and nonverbal means of
communication such as lies and manipulation are comprehensible with
the technologic devices, and the accuracy of these analyses was also
invesgated. A hypothesis; From Security staff to order, from human
resources to marketing, from management to education, from medicine
to travel, from media to communication; it will be equipped with
sentiment analysis algorithms.

Keywords: Nonverbal Communication, Emotional Recognition
Technology, Machine Learning, Artificial Intelligence.




DUYGU OKUYUCU TEKNOLOJi VE YAPAY ZEKADA SOZSUZ iLETiSIM

MEHMET FATiIH HANOGLU
OZET

insan, disavuran bir canli olarak tarihi boyunca kendini ve
duygularini géstermek ya da gizlemek icin tirlii yollar kesfetti. insan,
gerek dogasinda bulunan gerekse dogada gordigi bu yollari avcilik
seromonisi i¢cinde bazen av bazen de avci olacak sekilde bigimlendirdi.
GUnlmduz insani da her ne kadar modern oldugunu distinse de hala bu
seromoniyi yasamakta ve devam ettirmektedir. Bu ¢alismada; dzellikle
ylz, mimik, jest, beden dili, davranis gibi sozsliz; yalan, ikna ve
manipulasyon gibi hem s6zli hem s6zslz unsurlarin, teknolojik cihazlar
vasitasi ile anlasilabilir olup, olmadigi; bu cihazlarin yaptigi analizin ne
kadar dogru olabilecegi ve gelecedi tartisiimaktadir. Hipotez olarak
gelecek; givenlikten asayise, insan kaynaklarindan satis pazarlamaya,
yonetimden egitime, tiptan siyasete, medyadan iletisime kadar birgok
meslegin, giyilebilir duygusal okuyucular ile donanacak olacagi
yonindedir.

Anahtar Kelimeler: Sozsiiz iletisim, Duygu Okuma Teknolojileri,
Makine Ogrenme, Yapay Zeka.




Chapter 1

1.1. INTRODUCTION

“In my work, | will discuss some problems and suggestions that
will reveal how we can produce artificial intelligence (Al) that can
recognize and analyze human emotions holistically, how we can put this
technology to the service of people, and the present, past and future
place of the basic algorithms and hardware that can be produced for
these Als.

First, “The field of computer linguistics that analyzes opinions is
called opinion mining or sentiment analysis (SA).”

| should start with a definition.

SA is part of the Natural Language Processing (NLP) field that
deals with the analysis of opinions about products, services and even
people.’

SA primarily focuses on views that express or imply positive or
negative emotions. For example, Leilei et al. used Twitter data to predict
election results. However, in this thesis, SA will not be limited to just the
automatic classification of a text.

Because today, this technology is widely used in many fields from
google to twitter, from commerce to politics, although it does not fully
meet the needs yet.”

In my thesis, SA will be referred to together with the concept of
emotion recognition (ET).

In the study, | will also share ideas on SA and ET, which will be
discussed, and on the elements that can combine artificial intelligence,
which can perceive human emotions in written, verbal and non-verbal
ways, with wearable technologies, and summarize information on the
literature. (Empathetic Algorithm)

' Duygu Analizinde Farkli Vektdr Temsil Yontemleri ve Siniflarin Karsilastiriimasi/Yiiksek Lisans Tezi
/Aysegil ALBAYRAK

2 Chen B., Leilei Z., Daniel K., Dongwon L., 2010. What is an opinion about? Exploring Political
Standpoints Using Opinion Scoring Model. In Proceeedings of AAAI Conference on Artificial
Intelligence.




By example “By combining accessories such as glasses and
cameras in the simplest form used in the field of wearable technology
with ER algorithms; It will also be possible to make it available to people
who cannot read -prosopagnostic face -blindness-, to support law
enforcement officers in understanding criminals or to use them in an
interrogation, and even to help in the selection of personnel in human
resources.

ERs can also measure the asymmetry of the patient's face or any
other organ of the esthetician, enabling visually impaired and autistic
individuals to understand the feelings of the people in front of them and
to be involved in communication.”

In short, it is possible to produce wearable devices with SR that
can be used in almost every area where people are present in the very
near future.

There are some obstacles, right or wrong, for this to happen. And
if we overcome these obstacles in the right way, it is clear that a new
social and psychological era will begin for human beings.”

1.2. EMOTIONAL RECOGNITION TECHNOLOGY

The 21st century has been a highly productive era in the
technological sense, in which many new concepts have emerged for
humanity.

The contrasts of this age are that there are both advantages and
disadvantages for people in the first place.

One of these innovations is Als, which are emotion readers that
can be used both for the benefit and for the detriment of human beings.

1.3. HISTORY OF EMOTIONAL RECOGNITION TECHNOLOGY

Man is a creature that expresses his emotions. Throughout
history, we have wondered what the person in front of us thinks, how he
feels, and the truth in what he says.

Philosophers in ancient Greece, thinkers in the Ottoman Empire
and many civilizations tried to make human literacy both in their works
and in their daily lives; Even if they look in different directions from facial
analysis to body, from clothes to words, he has developed ways and




methods for the same purpose.

For example, in China, some attempts have been made to try to
understand the truth by making people swallow dry rice by establishing a
relationship with the salivary glands whether people are lying or not.

While scientific discoveries were increasing day by day, the
research of the relationship between heart rate and blood pressure and
lying went back to the end of the 19th century.

Later, with the addition of respiratory rate and galvanic skin
resistance (sweating level) measurement to these parameters, today's
"polygraph” or ‘lie machine" as it is known among the people has
emerged.’

In the 1960s, features of artificial intelligence such as language
processing, automatic problem solving and visual scene analysis began
to be studied in American Universities. With the support of the US
Department of Defense, artificial intelligence has advanced a lot.

In the 1970s, integrated robot systems, expert systems were the
most developed parts of artificial intelligence. *

Contrary to the “Power Based Approach” approach with expert
systems, the use of formalized knowledge and special processing
techniques for problem solving has come to the fore (Knowledge Based
Approach).

In the last 20 years, concrete progress has been made in this
regard, and it has extended to Als with today's informatics.

Al with machine learning was used for the first time in 2002 to
classify movie reviews as positive and negative (Pang et al., 2002).

Instead of only a positive/negative binary classification, emotion
classification according to more than one class such as angry, happy,
unhappy and guilty (Balahur et al 2012) has been the subject of a
referenced study.

Later, researchers from the Massachusetts Institute of Technology
developed a device that could wirelessly detect whether people are
happy, sad, or excited via radio signals.’

3 Ergen M., Ulman Y., Nérobilim, Néroteknoloji, Yalan Tespiti ve Etik, Acibadem Universitesi Saglik
Bilimleri Dergisi, Temmuz 2012

* Yapay Sinir Aglari ve Kredi Taleplerinin Degerlendirilmesi Uzerine Bir Uygulama Pakize Yigit

® Detecting emotions with wireless signals Measuring your heartbeat and breath, CSAIL device can tell
if you're excited, happy, angry, or sad. Adam Conner-Simons | Rachel Gordon | CSAIL Publication
Date:September 20, 2016
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This device, which can detect a person's emotions using wireless
signals, which is the focus of researchers from MIT's Computer Science
and Artificial Intelligence Laboratory (CSAIL), has been named "EQ-
Radio".

By measuring subtle changes in breathing and heart rhythms, EQ-
Radio was 87 percent successful in detecting whether a person was
excited, happy, angry or sad, and it could do so without body sensors.

Dina Katabi, MIT professor and project leader, envisions the
system's use in entertainment, consumer behavior and healthcare;

“While movie studios and advertising agencies can test viewers'
reactions in real time, smart homes can use information about your
mood to adjust the heating or suggest you get some fresh air.” He said.

"Our work shows that wireless signals can capture information
about human behavior that is not always visible to the naked eye. We
believe our results could pave the way for future technologies that can
help monitor and diagnose conditions such as depression and anxiety. "
He gave details in his work by saying;

For the experiments, subjects used videos or music to recall a
series of memories, each evoking four emotions, as well as an emotion-
free baseline.

Trained on just five sets of these two-minute videos, EQ-Radio was
able to accurately classify a person's behavior 87 percent of the time
among the four emotions.

Compared to Microsoft's vision-based "Emotion API" that focuses
on facial expressions, EQ-Radio was found to be significantly more
accurate at detecting joy, sadness, and anger.

Because a face's absence of emotion is often easier to detect than
its presence, the two systems worked similarly with neutral emotions.

Carnegie Mellon University scientists are developing "emotional
computers" that understand how people are feeling by reading the
electrical signals emitted by brain cells.

The technology, tested at Carnegie Mellon University, uses self-
learning software and a special MRI device.

A functional MRI machine (fMRI) scans neurons for emotional
analysis of the human brain.

The new application developed by the San Diego-based company
Emotient tells the mood by reading the face.
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The application, which is not limited to Google Glass, will also be
used in new devices that the company will produce for this application.

With the application on Google Glass, users will be able to view the
emotional results from the facial expressions of the people they are in a
relationship with.°

Many studies similar to these studies have shown us that the
emotions and thoughts of humans and animals can be read in the future
thanks to algorithms.

However, there are deep discussions and terminated projects on
SR. Like Alexa Hagerty, for example, “Artificial intelligence doesn't
understand people's emotions, it just draws mathematical conclusions
from facial expressions.”

There are those who talk about the failure of artificial intelligence
in reading emotion, and the different discussions between the fact that
many human rights organizations are uncomfortable with emotion
recognition technology, and it also reveals that ethics should be formed
on this issue.

Suggestions in this regard would be as follows;

First of all, the development of this technology will meet many
different needs from health to safety, from media to communication and
will provide great benefits to humanity.

However, analyzes without the consent of individuals will not be
ethical.

Secondly, it will be time to develop these softwares and give the
most accurate answers.

The trusted source will perhaps be associated with the blockchain
chain.

In these cases, it is not possible to predict whether a situation will
occur as in today's discussions, as the cameras cover all buildings and
cities and the constant monitoring becomes normal.

How the relations of states with ethics will be is another matter of
discussion.

Although we cannot be sure of the accuracy of the example, the
BBC announced that China is testing a computer software that uses
artificial intelligence and facial recognition applications to reveal

® Emotional Computers Computer models of emotions and their meaning for emotion-psychological
research by Gerd Ruebenstrunk
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people's emotional states on Uyghur Turks in the Xinjiang Uyghur
Autonomous Region.

"This is shocking material," said Sophie Richardson, China Director
of Human Rights Watch (HRW).

These people aren't just reduced to a pie chart, these people are
understandably nervous under extreme pressure, under a lot of pressure,
and that's perceived as a sign of guilt, and | think that's a serious
problem.” she said.’

1.4. TODAY IN EMOTIONAL RECOGNITION TECHNOLOGY

A simple example of Al is Apple's Siri, a voice-activated
smartphone app that is programmed to do a multitude of tasks. Ask Siri
to do anything, from calling a friend to making dinner reservations, and
Siri can do it. Siri seems almost human. When you ask, “Are you a real
person?” Siri answers, “That is a really personal question.”

Our devices are enabled to interact with us in a way that mimics a
real conversation with another human being, like with Siri.

In its simplest form, some stores that want to compete with online
shopping sites can offer instant campaign offers based on their
personal purchasing preferences, thanks to a smart system that
recognizes the faces of their customers.

This paved the way for a new concept of public relations and
advertising.

Technology companies like Affectiva have been working on
systems that not only recognize faces but also detect facial emotions
for years. For example, big e-commerce sites like Amazon will be able to
understand our emotional state during the purchasing process, namely,
are we bored, confused or angry.

We can only imagine what this will change in the world of media,

’ Yapay Zekayla Duygu Tanima Teknolojisi https://www.milliyet.com.tr/dunya/bbc-cin-yapay-zekayla-
duygu-tanima-teknolojisini-uygurlar-uzerinde-denedi-6515216
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advertising and marketing.

However, as can be understood from the studies in the literature, in
sentiment analysis, statements in a dataset are generally classified and
questioned whether they are positive or negative.

Maybe every ad we will see in the future will have very interesting
fictions designed according to the current situation of the person, in
other words, reading the mind of the consumer.®

The working principle of SR technology is based on several
different sources. A technology that tries to verify using different
sources, not through a single method.

One of them is a title that allows us to monitor the activities in our
brain and analyze accordingly. So it's a physical device.

By measuring the sequences and rhythms formed in our brains,
clues about our mood are sought. It is obvious that reactions such as
heart rate, body temperature, blood pressure and sweating are also
related to mood.

It is also on the agenda to include these situations in their
measurements. It can also collect this data from the glasses,
headphones, watch or clothing we wear. Facial expressions are very
useful in understanding emotional state.

Technologies that analyze and understand our mood from the
expressions on our faces are very popular lately.

In fact, the applications that analyze the emotional state with
certain percentages from the uploaded human photo attracted a lot of
attention.

Intel introduced 3D cameras with emotion detection system that
can recognize the smile of the other person.’

The Kinect system used in Microsoft's Xbox One console can
detect the heartbeat and facial expressions of the user within the
"emotion platform" used.

There are different techniques for understanding emotions. The
most common of these are those made with places called action units.

These aciton units define different muscles. For example, we have
muscles that appear when we raise our eyebrows.

Those muscles are working in that action unit. There are other

® Yiiz Taniyan, Duygu Algilayan Teknoloji/ Brandlifemag
° Teknoloji Duygularimizi Okuyabilir Mi? https://www.gazeteduvar.com.tr/teknoloji
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action units on the cheeks.

There are many action units like this one. These units are clustered.
For example, when the eyebrows go up, the cheeks go to the side and
the cheekbones go up, this is known as a feeling of happiness. All of
these have a clustering algorithm.

SA is tried to be done through this clustering algorithm. Another
method used in sentiment analysis is machine learning, called the deep
web.

Deep webs contain images of emotions such as happiness, anger,
sadness, fear, and these images are labeled. With no human interaction,
these images are fed into the deep web, and with machine learning, the
deep web begins to learn about it.

These deep artificial networks can identify emotions by examining
the correlation of images with emotions.

The transformation of ER technology into services may introduce
us to many new commercial services.

The ability to emotionally communicate with machines can also
create some pretty fantastic solutions in the long run.

It is already known that giant technology companies (such as
Apple, Facebook, Google, Microsoft) collect data about our moods by
observing our behaviors and display content accordingly.

For instance, researchers have trained computer models to identify
an individual’'s personality traits more accurately than their friends based
exclusively on what Facebook posts they had liked. (Wu, Kosinski ve
Stillwell 2015).

Companies that evaluate the music we listen to, the content we
share, our search words and similar clues are doing marketing activities
on this subject. Even our “likes” on social media give companies clues
to understand our emotions.

A company called Kernel, founded by Bryan Johnson, a US
entrepreneur, announced that it has developed a device that it claims
can read minds.

The product, which is planned to be released in the near future,
seems to increase the scientific world.

The mind-reading device developed by Kernel causes a few

"% "Facial Action Units" (Aksiyon Birimleri) ilke Demir TRT Réportaj
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kilograms of weight when worn on the head.

The device, which is filled with sensors almost everywhere,
monitors the blood circulation with the electrical impulses of the brain at
the speed of thought.

The helmet, which first analyzes the information it collects and
makes it meaningful, thus understands what a person is thinking.

The research called Neuro Cap, which was initiated with the
support of the government within the Ningbo University, is leading this
practice."

Jin Jia, lecturer of Brain Science and Cognitive Psychology at
Ningbo University, says that a highly emotional employee can endanger
both himself and other employees at work, and this technology was
developed to prevent such situations.

Jia said, “When the system receives a warning about an employee,
the manager assigns that employee to another non-critical task or gives
him a day off to rest.

Some things are too important to make mistakes.” says. Jia, who
said that initially employees were skeptical of this technology and
thought that their minds were being read, states that everyone got used
to the situation over time.

Although the ethical compatibility of the application is a matter of
debate, the data obtained from here is such as to whet the appetite of a
data analyst.

EEG scan data collected from thousands of employees every day
can play an important role in the rapid development of mind reading
technology. However, it is worth noting that the technology used at the
moment is quite primitive.

Although important information can be obtained from EEG scans
today, it is not very possible for an EEG device placed inside a helmet to
make effective readings from outside the skull.

For now, the system can only detect sudden changes in the brain
and realize that something is not right. It is not possible to understand
exactly what the problem is with this method.

In China, workers' moods are tracked by their bosses through
brainwave readers embedded in their heads.

"' Bir Girisimci, Zihin Okuma Cihazi Uretmeyi Basardi/Eray Kalelioglu
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A new application in China is pushing the limits in this field. At
Hangzhou Zhongheng Electric company, EEG devices placed on the
safety helmets of the workers try to determine the emotional state by
reading the brain waves of the employees.

The company says the purpose of this practice is to detect sudden
changes in mood and prevent workers from experiencing problems such
as depression, anxiety or anger in the workplace.

It is stated that this application, which is the product of a state-
supported project, is not limited to a single company, but is also used by
many private companies and government institutions in China. Zhejiang
Electric Power company also announced that it has been using this
technology since 2014, thus making a profit of 2 billion Yuan (1.3 billion
lira).

“There is no doubt that the program is effective,” says Cheng
Jingzhou, director of the company's emotional tracking program. It is
stated that over 40 thousand employees in the company are followed by
this system.

The electrode computer developed by the Austrian technology
company Guger Technologies has become a hope for the paralyzed
patients who cannot speak or move."

With this computer, patients will be able to tell their problems by
projecting what is in their minds to the screen with a cable. For the
method, which was showcased at the technology fair in Disseldorf,
Germany, as "Brain-Computer Interface", the user is first trained.

Patients who receive training on concentrating on emotion
patterns, for example, focus on this thought when they want to ask the
other person's well-being.

The currents coming from the electrodes attached to the helmet
on his head are transferred to the computer where the signals previously
received in these emotion patterns are loaded.™

Researchers from the University of Cambridge developed an
artificial intelligence algorithm in 2017 that can measure how much pain
the sheep are in by reading their facial expressions.

'? South China Morning Post

'3 Brain-Computer Interface & Neurotechnology Research Product Catalog for Current & Future BCI
Applications. 2018 g.tec medical engineering GmbH | Schiedlberg | Austria Florian Voggeneder,
Miriam Primik, Tom Mesic, F. Feinkorn, Tomer Foltyn, Nicolas Brodard
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Initial tests showed that the system could predict the level of pain
with 80 percent accuracy. The accuracy of the predictions is quite high.

Like the upcoming app from Cambridge-based ei Technologies.
("ei" means "emotionally intelligent" in English.) The company is
developing an application that can identify people's moods in calls made
over smartphones, through the acoustics of the conversation rather than
the content of the conversation.

Massachusetts Institute of Technology (MIT) has developed a
neural network method that can detect depression in clinical interviews
with people. The system tracked depression in voice and written
responses.

Artificial intelligence predicted whether people were depressed by
reading hidden clues in the language they used.

According to the results of the research, the system predicted with
77 percent accuracy whether the person was depressed after seven
written and thirty voice answers.

Jessica Rahman, a researcher at the Australian National University
School of Computing, has been conducting a project on how music
affects emotions since 2019.

Jessica Rahman first makes patients listen to a certain song. As
they listen to the song, advanced sensors record their physiological
responses in pulse, skin temperature, sweat glands and brain waves.

Jessica Rahman then transfers this data to the artificial
intelligence system she has developed.

Al can automatically learn patterns, relationships between the type
of music and emotional and physiological responses, and then predict
participants’ emotions almost better than they can.

With 96 percent accuracy, artificial intelligence can accurately
know which type of music is being listened to and how it affects the
participants.

The artificial intelligence algorithm stores the habits of each
individual user (the pages he likes, the content he interacts with, the
profile he visits, the pages he visits, and the websites he visits outside of
these platforms) and creates a user profile for each individual through
this data. Thanks to this profile, the artificial intelligence algorithm
knows what you like and therefore what you would like to see in the
future, and offers you relevant content in this context as a priority. This
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also reveals a personal understanding of media.

A computer, whether detecting a criminal or autonomizing a voting
process; The ability to recognize by interpreting is one of the important
issues that concern artificial intelligence researchers. (Nabiyev, 2016, p.
501)

1.5. FUTURE OF EMOTIONAL RECOGNITION
TECHNOLOGY

Algorithms, which first started with facial analyzes of who the
interlocutor is, may be able to understand our physical ailments with
advances in health, while evolving into emotional analysis (Sentiment
Analysis).

Medium-term emotion readers can help individuals who suffer
from loneliness in modern society and can make some interventions to
improve their mood without resorting to it.

Emotional readers may soon begin to support the elderly and sick
in caring services, and algorithms that understand both our emotional
state and physical ailments can identify the stress experienced in
modern society.

It can be used in defense and cyber security, intelligence fields.

It can also be used to disseminate or weigh information.

In the coming years, voice bots in all kinds of dialogic interfaces
such as IVRs and general-use voice assistants will be more in life.

Voice-based virtual assistants will not only target customers, but
will also play an important role in converting potential customers into
customers.

Algorithms that read our little behaviors before we go into a
depressive mode can also do things that will make us feel happy by
changing our mood before we feel completely bad.

For example, as soon as he realizes that we are sad, he can play a
happy song and show a funny video, helping us to finish what we are
having trouble doing. It can make it easier for a teacher to understand
his students, a doctor to understand his patient, a parent to understand
his baby.

Emotion readers can contribute to us in a wide range of ways, from
robots to understanding and imitating us, from the tools we use to giving




19

feedback according to our mood, from smart homes to smart vehicles.

Therefore such sentiment analyses models are are quirement for
shaping the society into a happening place.

A new language may develop that will radically change
communication.

It would be beneficial if the machines are able to understand
human emotions, enabling communication to take another step forward.

This technology can also cause mechanized social relations and
dissatisfied individuals as a result of all these substances.

It is also a disadvantage of the issue that the privacy of people is
determined to be in the background. More precisely, it can reduce
communication and emotional attachment by making it an addiction like
cell phones.

With the digitization of the art gallery, a new artistic environment
can be created in media and communication.

SR's can also be used especially in distance education and the
course motivation of the participants can be followed.

As in the example of Microsoft, many software, by nature, can
reach a conclusion by applying the face-mimic data in their hands to a
photo that is uploaded or taken. The next breakthrough is the reality of
the act of surprise.
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Figure 1 Microsoft Face-Mimic Emotion Reading Technology "

However; Microsoft has terminated its facial recognition project,
which can detect emotions provoked by non-governmental organizations.

IBM abandoned the facial recognition technology project due to
similar problems. Stating that the project he developed may violate
human rights while being used, IBM decided to stop the project.

Artificial intelligence-assisted facial recognition technologies,
which are seen as the technology of the future, are terminated by
companies due to human rights concerns.

Another discussion topic is not the future of artificial intelligence,
but the future of us humans with artificial intelligence, or we humans in
the world of artificial intelligence.

According to a study by Oxford University, 50% of jobs in America
will disappear in 15-20 years with the development of artificial
intelligence. Patients will describe their symptoms to the artificial

' https://time.news/microsoft-stops-selling-emotion-reading-technology/
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intelligence on the other end of the phone, using their cameras to show
the places the artificial intelligence wants to see.

Director of the University of Cambridge Center for Existential Risk
Research (CSER), Dr. Sedn O hEigeartaigh states that artificial
intelligence occupies a large place on the CSER agenda: "This is partly
because there has been so much progress in recent years that a number
of lower bounds have been crossed, indicating that research has had a
tremendous impact and is advancing very quickly."

On the other hand, he also underlines the point that they are aware
of, saying, "Focusing only on catastrophic risk has limited us in terms of
the scope of this field, considering that there is much to be addressed in
artificial intelligence."

The center is envisioned as a center that will host experts from
similar disciplines dealing with artificial intelligence and will examine not
only its long-term but also its short and medium-term impacts, taking
into account not only risks but also opportunities and challenges.

It takes expertise in the political, economic, legal, sociological, and
even philosophical field to think about these long-term, picture-perfect
questions.

An artificial intelligence that learns emotions; can also learn to
manage and manipulate emotions. In order to get away from these
negative effects and to create the infrastructure for positive effects,
there will definitely be information that needs to be taught to artificial
intelligence and information that needs to be given to us as users.

In this regard, while the future of learning artificial neural network
methods is discussed, there are also discussions on whether we
humans can have these neural networks in terms of health. See.
Artificial neural networks Learned, quasi-linguistic neural representations
(QNRs) that amplify words into embeddings and syntax graphs can
provide a semantic environment that is both more meaningful and
computationally more traceable than natural language, an environment
that can support formal and informal reasoning, human, and interagent.

The incremental development of QNR-based models can build on
existing capabilities and methodologies in neural machine learning, and
as systems mature, potentially complement or replace today's opaque
"base models" with more capable, interpretable, and epistemically
reliable systems.
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There is a need for suggestions on how to manage the rapid
progress of this process by examining the change process from the past
to the future.

If you were to ask what is the future place of SRs, we can say that
the answer is certain. However, the most important problem is the
problem associated with learning real-time human communication and
interaction.

For this reason, the data that should be provided by algorithms and
that can be a source of artificial intelligence for its development, such as
a baby's learning, should come from versatile holistic communication
models and strategies.

If we gather the communication in 3 groups, such as verbal
communication, nonverbal communication and written communication,
in accordance with the subject, the strategy of today's algorithm
manufacturers is naturally to focus more on written communication.

Coupled with text-based natural language processing tools,
biometrics will allow computers to unlock a previously unattainable level
of human-computer interactions (HCI), learning from and engaging
humans with nonverbal communications that will create a more
meaningful conversation

Because human communication is a very complex structure.

It can act with human facial expressions, and it is not a creature
that communicates only by speaking and expresses its emotions.

In some studies, he can hide his emotions more when talking.

For this reason, it can be ensured that artificial intelligence can
learn by conditioning communication and interaction.

One of the important issues is that artificial intelligence makes
sense of conditioning, as in living things. (Reinforcement learning -
reinforcement learning)

Behavioral learning, which is a title in psychology, is divided into
three;

Observational learning, classical conditioning and operant
conditioning.

We are talking about an artificial intelligence experience similar to
these learnings.

The tool includes two components: a policy and a learning
algorithm.
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A policy is a mapping that selects actions based on observations
from the environment. Typically, the policy is a function estimator with
adjustable parameters, such as a deep neural network.

The learning algorithm constantly updates policy parameters
based on actions, observations, and reward. The purpose of the learning
algorithm is to find an optimal policy that maximizes the cumulative
reward received during the task.

In other words, reinforcement learning involves a tool that learns
optimal behavior through repeated trial-and-error interactions with the
environment without human intervention.

And coming soon to a computer near you:

Artificial Intelligence and Quantum Computers

Note: Quantum computing is a new kind of computing, using the
same physical rules that atoms follow in order to manipulate information.
Generative models are those models that don't just limit themselves to
answering a question, but that actually generate output such as an
image, music, video, etc. As an example, imagine you have a lot of
pictures of the side of a face, but not a lot of pictures of the front of a
face. If you want security detection capabilities to be able to recognize
dual facial recognition on the front side of a face, you can actually use
these generative models very accurately to create more samples of
frontal views of a face.

1.6. Al AND THE FUTURE OF HUMAN

Has the time come when computers and Al have caught up to
human beings? Have they now, or will they soon, be “entirely sentient
beings?” Although computers have the ability to make our life better, are
they really double-edged swords that may eventually control and destroy
human beings?

Al will be deployed to augment both defensive and offensive cyber
operations. Additionally, new means of cyber attack will be invented to
take advantage of the particular weaknesses of Al technology. Finally,
the importance of data will be amplified by Al's appetite for large
amounts of training data, redefining how we must think about data
protection. Prudent governance at the global level will be essential to
ensure that this era-defining technology will bring about broadly shared
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safety and prosperity.

Al becomes more powerful, so does its scope for affecting our
economy, politics, and culture. This has the potential to be either
extremely good, or extremely bad. On the one hand, Al could help us
make advances in science and technology that allow us to tackle the
world's most important problems.

But while commonly thought of as a threat to privacy, Al also has
the potential to help preserve privacy and exert control over proprietary
data and its derived assets.”

1.7. MACHINE LEARNING

Machine Learning is a method which helps us to study about
algorithms and models that a computer system can use to perform
some specific task without external instructions.

mo.chine learning

A
unsupervised supervised reinforcement
learning learning learning

Machines do not feel any emotion, they do not have empathy with

15 Brundage, Miles, Shahar Avin, Jack Clark, Helen Toner, Peter Eckersley, Ben Garfinkel, Allan Dafoe,
Paul Scharre, Thomas Zeitzoff, Bobby Filar, Hyrum Anderson, Heather Roff, Gregory C. Allen, Jacob
Steinhardt, Carrick Flynn, Sean hEigeartaigh, Simon Beard , Haydn Belfield , Sebastian Farquhar, Clare
Lyle, Rebecca Crootof , Owain Evans , Michael Page , Joanna Bryson, Roman Yampolskiy ve Dario
Amodei . 2018. Yapay Zekanin Kétii Amagh Kullanimi: Tahmin, Onleme ve Azaltma
.https://arxiv.org/ftp/arxiv/papers/1802/1802.07228.pdf .
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humans, they can not recognize the emotions that a person is feeling
compared to their own, as humans do.

The information available are large matrices that represent the
images captured and other additional information the might have like
sensors or microphone. It is from there where we have to start working.

For this reason, the recognition of emotions by computer is so
complicated. To achieve this, we must first discover what emotions the
human being really feels, what technology is the most appropriate to
capture them, and which models and algorithms are the most effective.

1.8. EMOTIONAL RECOGNITION AND MEDIA

Media & technology are intererlated and one cannot survive
without the other. The information and knowledge which media wants to
generate among the masses is communicated only through various
forms of technology.

It is only because of media that the uses of technology could be
understood. In mass communication, media are the means of
communication used to store and transmit information or data.

Therefore, when we talk about how societies engage with
technology we must take media into account, and vice versa.

Media has sub-titles such as advertising media, broadcast media,
digital media, electronic media, print media, news media, print media,
social media, new media, and multimedia.

According to McLuhan (2002), with the integration of computer
systems with media (computarized medias), media offers sensory
abilities at different rates, enabling individuals to experience many
experiences that they cannot see, hear and go through their digital
extensions.

Today's sentiment readers are evolving at a level where they can
control and analyze the news, the source of the news, or rather the
information, the dissemination of information.

Although the definition of new media varies from person to person,
the possibility of emotional readers creating a brand new media is
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increasing day by day.

The words that cannot escape the control of artificial intelligence
are not known to what extent they become binding with the political
determinants and authorities, but the future is pregnant for us to build a
bridge between our concerns and our wills.

In addition, the fact that the media has started to integrate with the
internet of things and big data systems and the correct definition of
what ethical media is will provide a correct understanding of its future
effects.

Moreover social scientists take the idea of the surveillance society
so seriously that there is an entire journal devoted to its study,
Surveillance and Society.

The panoptic surveillance envisioned by Jeremy Bentham and later
analyzed by Michel Foucault (1975) is increasingly realized in the form of
technology used to monitor our every move."®

Chapter 2

The rest of this section outlines the most important aspects of
nonverbal communication from both psychological and technological
points of view.

2.1. EMOTIONS

Although difficulties are encountered in defining emotions
conceptually, there is a need to define emotions scientifically.

Emotion can be expressed as a process with identifiable periods,
which includes subjective experiences related to the individual, what the
individual can do in relation to events that are important to the individual,
and the evaluation of the context.

Primary emotions are innate emotions that are experienced for
short periods of time and appear rapidly, usually as a reaction to an
outside stimulus, and are experienced similarly across cultures.

The primary emotions are joy, distress, anger, fear, surprise, and
disgust.

'® Kerr, Elizabeth. (2014, February 07). Cyberfeminism and postmodern technological discourse. 24th
Annual Thinking Gender Conference, UCLA Center for the Study of Women. Retrieved April 18, 2014,
from https://www.youtube.com/watch?v=CGzW8Q7Fui4.




27

Secondary emotions are not as innate as primary emotions, and
they do not ha