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Artificial Intelligence's Apple of Eye, Natural Language Processing
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ABSTRACT

Artificial intelligence (Al) has become the most prominent investment area in innovations and initiatives that affect
every aspect of our lives. With personal and institutional research and development studies, countries support the
studies and initiatives in this field of study. They transfer important resources to this area. As a result, they are
undoubtedly paid off of the investment in this field individually, institutionally, and nationally. Joint areas of
interest in many areas use Al-based substructure and software. One of these areas of study is natural language
processing. Natural language processing takes advantage of Al-based applications, especially in classification,
clustering, information filtering and translation studies. This technology is especially used in machine learning,
specialized systems, natural language processing, speech systems, improvement processes, vision systems, and
robotic systems. Although natural language processing is an application-oriented area, a descriptive study was
carried out by staying within the overall framework of this area. In this study, the main areas where natural

language processing is associated with artificial intelligence will be discussed with a descriptive approach.
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1. INTRODUCTION

On the focus of artificial intelligence based studies, data that will enable machine learning by defining
meaning and sound components to systems within the framework of syntactic structure of a language in
technologies is needed. In order to make the information in these datasets learnable and meaningful to
machines, this information must be identified in the system by encoding. Natural language processing
is the area where such studies are done. Natural language processing studies have been an important part
of machine learning with the help of neural networks in artificial intelligence technologies. In this study,
the general focus of interest in the field of artificial intelligence will be discussed and the description of
the natural language processing area will be done. Then, a general evaluation will be addressed to the
topics of classification, clustering, information filtering and translation from the fields focused on

natural language processing.
1.1 Artificial Intelligence

Artificial intelligence is the name of technology that tries to realize the equivalents of human behavior
with artificial neural networks. Al is the phenomenon that all the abilities such as logic, reasoning,
problem solving, and creativity can be fulfilled by an IT system. Mathematical elements such as logic,
probability, and statistics are used in order to achieve the aforementioned abilities, but also from
cognitive disciplines such as perception, interpretation, and learning are benefited (Uzun et al., 2021,
p.756).

Liu Qun (Chief Scientist of Speech and Language Computing at Huawei's Noah's Ark Lab) believes
that, as humanity is on the verge of entering the age of intelligent systems, demand for human-computer
interaction through speech and language will increase at unprecedented speeds. In parallel, he states that
advanced research and technological innovations in the fields of natural language processing will
emerge (Xu & Hua, 2018). Just as mankind and the development of law, morality, sociology,
anthropology, culture, etc. in connection with the knowledge humanity provided, artificial intelligence
will be able to build new information systems and fields of its own upon examining all human sciences.
So, an unmanned digital sociology that will examine the network of relationships that arise from the
nature of the machines and a whole new range of cultural research belonging to them may be possible
(Dogrucan & Hazar, 2019, p.160). Romero and his friends point out seven areas Al is included (see
Figure 1). Al is often identified with a robot; however, it is a system installed on a specific hull. Al is a
set of techniques that interfere with many fields in an algorithmic manner, especially in the speech area
where Google Translate or Reverso is used (Romero et al. 2021, p.6). Today, Al technology is associated
with many areas (see Figure 1). For example, Al is being developed in the field of machine learning.
Predictive Analysis and Deep Learning is the subsystem and application of Al in machine learning. In
the sustainability of artificial intelligence, it is an important feature that the system is self-learning and

is open to feedback, just as it is in human intelligence (Deliloglu & Pehlivanli, 2021, p.235).
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Expert systems that need Al are systems that use human knowledge stored by the computer to solve
problems that require human expertise. These systems are used both by non-experts to solve problems
and by experts as knowledgeable assistants. The logic of these software is that the information is stored
in the data bases and then tried to reach conclusions with inferences made on these data bases when
problems are encountered (web.itu.edu.tr). The subdomain uses Al widely in applications such as natural
language processing, classification and clustering, translation, and filtering information. In speech
systems, which are another Al sub-workspace, applications that transmit speech to text, and text to
speech also use Al. Using mathematical formulas that model a specific situation, Al is leveraged in the
optimization process, trying to find the best possible solution. Al is used in visual systems for artificial

vision and image detection. Also, the robotic field is another subfield associated with the Al.
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Figure 1. Field of Artificial Intelligence (Artic Consulting, 2018, cited by Romero et al. 2021,
p.6)

While artificial intelligence based systems are increasingly becoming part of our daily lives, risks of
them negatively affecting our lives are increasing because of their deterioration and need to be repaired
over time. Therefore, reducing this risk is becoming more important in areas such as security, health,
finance, and law, where the cost of a misdecision is high (Deliloglu & Pehlivanli, 2021, p.235).
Uzundurukan and Saplioglu (2019, p.249) stated that they use the following artificial intelligence
algorithms: Artificial Neural Networks, Fuzzy Logic, Adaptive Neural Fuzzy Inference System, Genetic
Algorithms, Artificial Bee Colony, Ant Colony, Differential Evolution Algorithm, Particle Swarm, Cat
Herd, Harmony Search, Taboo Search, Scattered Search and Hill Climbing Algorithms.
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1.2 Natural Language Processing

According to Liu, natural language processing (NLP) is a research area that aims to examine the
effective communication process between humans and machines using natural language in the fields of
artificial intelligence and computer science theoretically, methodically, and practically (Xu & Hua,
2018). Eryigit (2020) states that many field experts describe NLP as “the jewel in the crown of AI”. In
this study, with a similar approach to strengthen the meaning, AI’s apple of eye depiction is used for
natural language processing. Natural language processing is the substructure of the most important
technologies developed today. Humanity left the prehistoric paleotic, mesolithic, neolithic, chalcolithic
times and lived the first, middle, new, close eras of history. After these historical phases, humanity is
now on the verge of a new era in the business world axis, leaving behind more modern periods such as
industrial age, space age, information age. This new approach, called the “human age”, was presented
at the World Economic Forum in a panel entitled “Introduction to the Human Age: Unleashing and
Strengthening Human Potential in New Reality” by Jeffrey A. Joerres. The Human Age requires
redesigning business models, redefining value judgments and new social systems (https://kobitek.com).
On the other hand, those who look at the world through the technology window name this epoch as the
“age of intelligence” (Liu Qun, cited by Xu and Hua, 2018) and/or the “age of artificial intelligence”
(Schneider et al, 2020, p.353). Natural language processing, which is one of the basic building blocks
of artificial intelligence that prepares the ground for new technologies by modeling the human thought
system, can be a pioneering field with new models in the transition to the human age. Various
innovations and technologies can be created by installing different languages and functions into existing
algorithmic models in natural language processing, and more importantly by developing many new
algorithmic models. NLP consists mainly of natural language understanding (human to machine) and

natural language creation (machine to human) (Vaidya, 2020).

In the modern world, at every moment of time, countless information, thoughts, skills, in short, data
about everything you can think of are recorded both in the virtual world and by other data storage
methods. Storing this data can be crucial to archiving. More importantly, these data are now strategically
important for large companies. Of course, it is very important not only for companies, but also for other
institutional bodies and individuals. If the correspondences, conversations, and/or comments made about
a product, a service, a brand in various social media environments in the virtual world are arranged and
interpreted based on a need, such information extraction operations will undoubtedly have significant
returns in various aspects for individual, institution, company, etc. the person, institution, company, etc.
Natural language processing comes into play at the stage of extracting, parsing, interpreting, and

analyzing the hidden data treasure in the required direction.

Information scientists working in the field of NLP try to process the results that linguists have revealed
in the computer language. Finding and correcting spelling mistakes in a written text using the features

of phonetics and morphology of Turkish are examples of such studies. They try to develop inter-



language translation tools by processing the grammatical rules of two different languages, determined
by linguists. While linguists strive to scientifically address the features and structures of language or
languages, IT scientists interested in NLP are trying to create systems using this information to help
people via computer (Adali, 2016). NLP is an artificial intelligence process aimed at a computer to
understand the natural language of mankind. NLP extends text processing to large and critical semantic
processing, which is the natural ability of man beyond simple syntactic processing (Albayrak, 2020,
p.376). Natural language processing begins with the processing of natural languages produced by
humans, transmitted to the system through different channels and transforming them into meaningful
information. Upon interpreting or deducting this meaningful information, humans ultimately use it in
many areas to create useful products or to find cost effective solutions to the product at hand and hence
achieve their goals. Eryigit (2020) states that all the stages of defining and understanding the texts, sound
recordings, social media and virtual world correspondences, fax texts, and a scanned text, which all are
the necessary inputs for this substructure, are called natural language processing. They use the data
obtained in the context of their own discipline or in an interdisciplinary field. Areas such as image
processing, voice processing, social media data management, big data analysis are natural language
processing areas that serve different areas. Many of them are used in obtaining products that make life
easier. Most technological systems, such as smartphone applications, road-directional map applications,
are examples of these. Liu Qun associates human cognitive, affective, and motor intelligence with the
use of artificial intelligence. In his description, he first states that “affective intelligence” includes
sensory fields, such as hearing, sight, touch, etc. With the introduction of deep learning in artificial
systems in recent years, he emphasizes that speech and image recognition rates are getting better. As a
result, he says that computers are quite successful at the level of perceptual intelligence in some classical
tests and that they reach or exceed human average level of speech and vision. Secondly, he emphasizes
that the “motor intelligence”, which relates to the ability of man to free movement, is one of the main
research topics of the robotics field. Thirdly, he says that “cognitive intelligence”, the most advanced of
the activities of the human mind, involves the ability to understand and use the language. He states that
knowledge is learned through cognitive intelligence, and upon becoming competent in knowledge,
knowledge is applied. He expresses that the functions of making inferences, planning and decision-
making based on language and knowledge are also performed through cognitive intelligence. He
emphasizes that the fundamental and important aspect of cognitive intelligence is language intelligence,
which is the working area of NLP (Xu & Hua, 2018).

Adal1 (2016) explains developing writing aids, correcting spelling mistakes, find and replace, reading a
printed text (optically reading a text), correcting reading errors, summarizing a text, extracting the
information contained in the text, accessing information, understanding the text, voice interaction with
the computer, computer speech (speaking out text), understanding speech (converting speech to text),

question-answer systems, foreign language reading aids, foreign language writing aids, and natural



language machine translation processes within the scope of NLP. According to Albayrak (2020, p.376),
there are several different approaches of artificial intelligence used by NLP applications to perform the
task of understanding (inference) the intended meaning of human speech.

NLP is not directly interested in studying the functioning of human language. It deals with the
establishment of systems akin to human language skills in machines. In order for a computer to have a
human-like language skills, it is necessary to understand the functioning of the human language at a
certain level. According to Qun (Hu & Hua, 2018), natural language understanding and processing is
the most difficult area in adapting to artificial intelligence. He explains this with the following example:
If you change several pixels or parts of an image, it won't have much effect on the overall content of the
image. When it comes to text, things change completely. Changing even a word in any sentence, in most
cases, completely changes the meaning. A great success has been achieved with artificial intelligence
and machine learning technologies in the field of image recognition. However, there was no success in
NLP at this rate. So, NLP is still at the beginning of the road. With styling applied to an image, Van
Gogh's style can be easily processed and defined. But the technological ability to accurately copy the
passage of a text into the Shakespearean style has not yet been developed. Adali (2020, p.18), who
considers NLP as a new field of science, states that it was originally launched to use natural languages
in human computer interaction, and over time it transformed into computerized linguistics. “In order for
a computer to understand a person's speech and to interact with people by speaking in a language that
man can understand,” he claims, “all the features and all the properties of the language should be taught
to the computer.” To this end, he says, informatics people are particularly focused on the studies of
'Phonetics, Knowledge of Semantics, Morphology, Syntax, Semantics, Discourse, and Pragmatics” in
NLP. Qun (Xu and Hua, 2018) sees the impossibility of teaching common sense to machines and lack
of resources in natural language processing as the biggest barriers in the NLP field. Albayrak (2020,
p.377-378) described the process of determination of main topics with natural language processing
techniques in his study titled “preparing interdisciplinary graduate course content using natural language
processing techniques™. It is believed that it is necessary to transfer this process as a descriptive example.
After creating the data set, the researcher first applied data clearance from natural language processing
techniques on structured data. In the process special characters such as “,?,- etc.” are cleared. Then
tokenization (indexing each word in the sentence) was carried out. Since the headings of the paper that
he would use in his work were phrase-looking, he divided these headings into words. With the process
of lemmatization (finding the twisted forms of words built on the roots), different forms of each word
are obtained, if any. This process has been used because of the use of keywords in the studies in different
ways by some researchers. The researcher expresses that stemming (finding the root of the word), which

is frequently used in NLP applications, was not present in his study.



Artificial Intelligence's Apple of Eye, Natural Language Processing

1.2.1 Classification

An example can be given in the picture below to understand the text classifications in which natural
language processing is used. With this, questions about how various types of classification are translated

into machine language and classification methods can be seen.

Is it a bird? Which label? Which labels?
Yes/No birdfood/bird/floor birdfood, bird, floor
BINARY MULTICLASS MULTI-LABEL
CLASSIFICATION CLASSIFICATION CLASSIFICATION

In binary classification problems, we only ask a question where the answer is “yes” or “no”. If the
answer is to be answered by selecting more than two values, we call it a multi-class classification
problem. If the class we are trying to identify comes from a set of multiple classes, and we need to select
more than one of these classes at the same time, it's multi-label classification. As you can see in the
example above, when both the bird and the ground are seen in the picture at the same time and choosing
any of them to mean that there are no others is wrong, multiple labeled classifiers mostly provide the

correct output (https://www.artiwise.com).

Multi-label classification methods are divided into three: problem transformation, problem adaptation,

ensemble methods (Deutschman, 2019).

1. Problem Transformation: These methods divide the multi-labeled problem into one or more

traditional single-label problems.

2. Problem Adaptation: These methods generalize single-label algorithms to deal directly with

multi-label data.
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3. Ensemble methods: These methods include the values of problem conversion and problem
adaptation approaches.

In each of these methods, different algorithmic operations are used. In general (see Figure 2) Binary
Relevance, Label Ranking, Label Powerset algorithms are used in the problem transformation. Decision
Trees and Boosting, Lazy Learning, Support Vector Machines algorithms are used for problem
adaptation. Ensemble methods use Ensemble of Multi-label Classifiers, Random k-label Sets, Ensemble

of Classifier Chain algorithms.
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Figure 2. Multi-label learning approaches (Madjarov, Kocev, Gjorgjevikj & Dzeroski, 2012, by Kanj,
2013, p.18)

1.2.2 Clustering

Clustering is the process of limiting data that has common properties or data that have common points
in the same group. It is a powerful method in NLP. This data layout uses the classification and clustering
algorithm. Because the data generated at the end of the clustering process is theoretically grouped, the
data or data points in different groups are not alike (see figure 3). Their content contains different
features. During data setup in the clustering algorithm, it is important to group the basic features.
Clusters are determined according to the need and can be produced in an unlimited number. Using
unlabeled data and labeled data, new tags can be made, and new sets can be created.
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Figure 3. K-means Clustering Algorithm (https://www.javatpoint.com)

Clustering algorithms are expressed as “K-means, KNN” (Albayrak, 2020, p.380). In a nutshell, firstly
K number is selected to decide on the number of clusters in clustering. Secondly, random K points or
centers are selected. Thirdly, each data point is assigned to the nearest center points, which will form
predefined K sets. Fourth, its variance is calculated, and a new center of gravity is placed on each cluster.
In the fifth step, the third step is repeated. This means reassigning each data point to the nearest new
center of each cluster. If there is any reassignment of the sixth, go to step 4, or if not, it is finished.
Brownlee (2020) lists the most commonly used clustering algorithms as: Affinity Propagation,
Agglomerative Clustering, BIRCH, DBSCAN, K-Means, Mini-Batch, Mean Shift, OPTICS, Spectral
Clustering, Mixture of Gaussians.

1.2.3 Filtering Information

Using social media with the development of Internet networks began to become people's everyday life
routine. Therefore, commercial companies, corporate structures and others who need general social
data wants to evaluate unstructured data in the form of text, video, audio, and photography transferred
to social media. These data are filtered through natural language meanings and statistical methods and
shaped according to the needs of those who demand it. Precious information, such as customer
satisfaction, complaints, product requests, current preferences, are often requested with the intention of
improving sales performance or profitability.

Grishman (1997:12-20) classified the basic techniques of information filtering as follows:
The overall flow

Pattern matching and structure building

Lexical analysis

Name recognition
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Syntactic structure

Scenario pattern matching

Coreference analysis

Inferencing and event merging

Vaidya (2000) depicts five general information filtering techniques:

1. Named Entity Recognition: Used to filter entities in text. Identifies entities such as contacts,

locations, organizations, dates, etc. in the text.

2. Sentiment Analysis: Useful in cases where people express their opinions and give feedback, such as

customer surveys, reviews, and social media reviews.

3. Text Summarization: Helps summarize large pieces of text. Text summarizing is mainly used in
summarizing news and research articles. In this method, it extracts chapters from the text, generating a

new text that carries the most important point of the original text, creating a summary.

4. Aspect Mining: Defines different aspects of text. When used in conjunction with emotion analysis,
it extracts complete information from the text. One of the easiest methods of aspect mining is used in

speech piece labeling.

5. Topic Modeling: Is used to determine the natural subjects in the text. The main advantage of topic
modeling is that it is an unsupervised technique. Model training and a labeled training dataset are not

required.
1.2.4 Translation

Thanks to the advances in natural language processing and artificial intelligence technologies and with
the help of neural systems, systems that translate from text to text have started to provide more qualified
machine translation products day by day. In addition, the rapid development in systems that translate
from voice to voice reaches surprising proportions. According to Adali (2020, p.19), computer
programmers try to develop translinguistic translation strings using the grammatical rules of two

languages determined by linguists.

With natural language processing and machine translation, converting text in the source language to text
that consistently matches the target language is a difficult task. Neural machine translation systems, such
as encoder-decoder and repetitive neural networks, can provide qualified translations with a system
trained directly in a source and target language. Standard datasets are required to develop, explore, and
familiarize with neural machine translation systems (Brownlee, 2020). Adali (2016) expresses that it is
necessary to know the features of phonetics, morphological, syntactic, and narratives of both languages

to translate between languages.
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Ilya Sutskever, Oriol Vinyals and Quoc V. Le first used the term “neural translation system” in their
work titled “Sequence to Sequence Learning with Neural Networks” in 2014. This article discusses how
to calculate the quality score of translations produced by Long-Short Term Memory in the context of
Deep Neural Networks in the translation task from English to French. In the same year, Kyunghyun
Cho, Bart van Merri Enboer, Dzmitry Bahdanau and Yoshua Bengio published “On the Properties of
Neural Machine Translation: Encoder—Decoder Approaches”, and this term has taken its place in the
literature. The properties of neural machine translation were tried to be analyzed using two models in
the content of the study. The term “Neural Machine Translation” was also used in the same year in
another published study, “Neural Machine Translation by Jointly Learning to Align and Translate”,
written by Dzmitry Bahdanau, KyungHyun Cho and Yoshua Bengio. If we look at the contents of this
article, the use of a fixed-length vector is a problem in improving the performance of the basic encoder-
decoder structure, so that the model they recommend suggests extending the target word to allow it to
automatically search parts of the source sentence without difficulty in guessing. This new approach also
emphasizes that translation performance is comparable to the current state-of-the-art expression-based

system of translation from English to French.
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Figure 4. Dependency links in an example Turkish sentence.

Eryigit and his friends (2008, p.361) discussed the separation of dependency links of Turkish (see Figure
4). They revealed the dependency tree of a Turkish sentence based on the sentence “Bu okuldaki
ogrencilerin en akillis surada duran kiigiik kizdir. (The most intelligent of the students in this school is
the little girl standing there.)” This forestation system also contains information on the ways to be
followed in creating translation tools in NLP. Prior to the introduction of Al-based neural machine
translation systems, several models based on rule-based, sample based, and statistical models were used
in machine translations. As research in the field of Al progresses, neural models have naturally entered
the field of translation and are developing rapidly. These models use neural networks to obtain
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translations that reveal the meaning of a sentence and the differences in a more precise way, using the
power of the Al. Since the neural model is applied on bilingual and multilingual associations, it also
takes part in corpus-based approaches.

2. CONCLUSION

Artificial intelligence, which tries to perform the equivalents of human behaviors with artificial neural
networks, tries to perform the simulations of these behaviors by a structured system. Concordantly, we
are witnessing a technology that evolves forward every day. Thanks to artificial intelligence based
systems that use human information stored by computer, state-of-the-art products are produced and
offered to people. Natural language processing, which is the substructure of the most important
technologies developed today, is one of the most important areas of work in artificial intelligence.
Focused on developing solutions that make life easier, NLP can provide analytical data in many different
fields, from education to economy, from health to law, from banking to literature. These technologies
can have both advantages and disadvantages. In terms of workforce, we may enter a period in which
some professions are lost. On the other hand, we may witness the emergence of new occupational groups
and business areas. If information such as product, service, or brand comments, which are important for
people, companies, and institutions, are organized and interpreted according to needs, there will be

strategic gains and benefits.

In the process of using these data functionally, the field of natural language processing comes into play.
Classification, clustering, information filtering and translation are used in the substructure of various
artificial intelligence based applications in NLP. A machine's system is powered by training data to learn
how to perform an NLP -based task by itself. Product quality improves as the algorithm takes data to
learn and process. Artificial intelligence-based technologies complement human rather than replace it.
From smart phones to smart homes, from personal assistants to driverless cars, artificial intelligence
stands before us as a simulation of human intelligence. Despite the remarkable advances in artificial
intelligence, it is currently limited in mastering intricacies of natural language and is still heavily
dependent on humans. Developing and diversifying NLP data-based system algorithms and databases

will pave the way for new technologies.
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1. GIRIS

Yapay zeka temelli ¢aligmalarin odaginda, teknolojilerde bir dilin s6zdizimsel yapisi ¢ergevesinde
sistemlere anlam ve ses bilesenleri tanimlayarak makine Ggrenmesini saglayacak verilere ihtiyag
duyulmaktadir. Bu veri setlerindeki bilgilerin makineler i¢in 6grenilebilir ve anlamli hale getirilebilmesi
icin bu bilgilerin sistemde kodlanarak tanimlanmasi gerekmektedir. Dogal dil igleme bu tiir calismalarin
yapildig1 alandir. Dogal dil isleme c¢alismalari, yapay zeka teknolojilerinde sinir aglar1 yardimiyla
makine 6grenmesinin dnemli bir parcasi olmustur. Bu ¢alismada yapay zeka alanindaki genel ilgi odagi
ele alinacak ve dogal dil isleme alaninin tanimi yapilacaktir. Ardindan, dogal dil islemeye odaklanan
alanlardan simiflandirma, kiimeleme, bilgi filtreleme ve ¢eviri konularina genel bir degerlendirme

yapilacaktir.
1.1 Yapay Zeka

Yapay zekd (Artificial intelligence), insan davramiglarinin esdegerlerini yapay sinir aglariyla
gerceklestirmeye calisan teknolojinin adidir. YZ, mantik, akil yiiriitme, problem ¢6zme ve yaraticilik
gibi yeteneklerin tiimiiniin bilisim bir sistemi tarafindan yerine getirilebilmesidir. Bahsedilen
yeteneklerin bagarabilmesi igin mantik, olasilik, istatistik gibi matematik 6geleri kullanilmaktayken bir
yandan da algilama, yorumlama, 6grenme gibi biligsel disiplinlerden de faydalanilmaktadir (Uzun vd,
2021, s.756).

Liu Qun (Chief Scientist of Speech and Language Computing at Huawei’s Noah’s Ark Lab), insanligin
akilli sistemler ¢agina girerken, yapay zeka temelli akilli cihazlarin ve veri hacmin gelisecegini,
konugma ve dil araciligiyla insan-bilgisayar etkilesimine olan talebin benzeri goriilmemis hizlarda
artacagi kanaatini tasiyor. Buna paralel olarak dogal dil isleme alanlarinda ileri arastirmalar ve
teknolojik yeniliklerin ortaya ¢ikacagini belirtmektedir (Xu ve Hua, 2018). Insan ve ortaya koydugu
bilgi tiirlerine bagli olarak gelisen, hukuk, ahlak, sosyoloji, antropoloji, kiiltiir vs. ne varsa olasidir ki
yapay zeka, beseri tiim ilimlerin benzerini inceleme sahasinda zamanla kendilerine has yeni bilgi
sistemleri ve alanlar1 insa edebilecektir. Oyle ki makinelerin dogasindan kaynaklanan ve kendi
aralarinda olusacak iliski agin1 inceleyecek olan insansiz dijital bir sosyoloji ve onlara ait yepyeni bir
kiiltiir aragtirmalar silsilesi miimkiin hale gelebilir (Dogrucan ve Hazar, 2019, s.160). Romero ve
arkadaglar1 YZ’nin dahil oldugu yedi alami alintilar (bkz. Sekil 1). YZ genellikle bir robotla
Ozdeslestirilir, bununla beraber belirli govdeye yiiklii bir sistemdir. YZ, 6zellikle Google Translate veya
Reverso’nun kullanildig1 bir alan olan Konugma alaninda oldugu gibi, birgok alana algoritmik bir
bi¢cimde miidahale eden bir dizi tekniktir (Romero vd. 2021:6). Gliniimiizde YZ teknolojisi birgok alanla
iliskilendirilmektedir (bkz. Sekil 1). Ornegin YZ, makine 6grenmesi alaninda gelisim gosterir. Ozellikle
Kestirimsel Céziimleme ve Derin Ogrenme makine oOgreniminde YZ’nin bir alt sistemi ve

uygulamasidir.
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Yapay zekéanin siirdiiriilebilirliginde sistemin kendi kendine 6grenebilmesi ve gerektigi durumlarda tipki
insan zekasinda oldugu gibi geri bildirimlere agik olmasi1 énemli bir 6zelliktir (Deliloglu ve Pehlivanli,
2021, 5.235). YZ’ye ihtiya¢ duyan uzman sistemler, insan uzmanligi1 gerektiren problemleri ¢6zmek igin
bilgisayar tarafindan depolanan insan bilgisini kullanan bir sistemdir. Bu sistemler hem uzman
olmayanlar tarafindan problemlerin ¢6ziimii i¢in kullanilir, hem de uzmanlar tarafindan bilgili
yardimcilar olarak da kullanilir. Bu yazilimlarin mantigi; bilgilerin bilgi tabanlarina depolanip daha
sonra problemlerle karsilasildiginda bu bilgi tabanlarinin iizerinde yapilan g¢ikarimlarla sonuglara
ulagsmaya calisilmas: seklindedir (web.itu.edu.tr). Alt alan olarak dogal dil isleme; siniflandirma ve
kiimeleme, geviri, bilgi slizme gibi uygulamalarda yaygin olarak YZ’yi kullanir. Baska bir YZ alt
calisma alan1 olan Konugma sistemlerinde konusmadan metne, metinden konusmaya aktarim yapan
uygulamalarda YZ kullanir. Belirli bir durumu modelleyen matematik formiilleri kullanarak miimkiin
olan en iyi ¢Oziimii bulmaya ¢alisan iyilestirme (optimizasyon) siirecinde YZ’den faydalanilir. Gérme
sistemlerinde yapay gdrme ve goriintii tespitinde YZ’den yararlanilir. Ayrica robotik alan YZ ile

iligkilendirilen bir diger alt alandur.

Derin Ogrenme ~ @**"*** epneTaine

Makine
Ogrenmesi

Uzman
Sistemler

Kestirimsel Cziimleme @

Goérme

Planlama/
lyilegtirme

Sekil 1. Yapay Zeka Alaninin Gortinimii (Artic Consulting, 2018, akt. Romero vd. 2021, s.6)

Yapay zekdya dayali sistemler giderek daha fazla gilinlik hayatimizin bir pargasi olurken, zaman
icerisinde bozulmalar1 ve onarilmaya gereksinim duymalar1 nedeni ile de hayatimizi olumsuz etkileme
riskleri artmaktadir. Bu nedenle 6zellikle yanlis karar verme maliyetinin yiiksek oldugu giivenlik, saglik,
finans ve hukuk gibi alanlarda bu riskin azaltilmasi daha da 6nem kazanmaktadir (Deliloglu ve
Pehlivanli, 2021, s.235). Uzundurukan ve Saplioglu (2019, s.249) caligmalarinda su yapay zeka
algoritmalarini kullandiklarini belirtmektedirler; Yapay Sinir Aglari, Bulanik Mantik, Adaptif Sinirsel

Bulanik Cikarim Sistemi, Genetik Algoritmalar, Yapay Arn Kolonisi, Karinca Kolonisi, Diferansiyel
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Gelisim Algoritmasi, Pargacik Siiriisii, Kedi Siiriisii, Armoni Arama, Tabu Arama, Daginik Arama ve

Tepe Tirmanma Algoritmalari.

1.2 Dogal Dil isleme

Liu’ya gore dogal dil isleme (DDI); yapay zeka ve bilgisayar bilimi alanlarinda dogal dili kullanarak
insanlar ve makineler arasinda etkili iletisim siirecini kuramsal yontemsel ve uygulamali olarak
incelemeyi amaglayan arastirma alamidir (Xu ve Hua, 2018). Eryigit (2020), birgok alan uzmaninin
DDI’yi “yapay zekanin bas tac1 (the jewel in the crown of AI)” olarak betimlediklerini ifade etmektedir.
Bu caligmada da benzer bir yaklasimla anlami daha kuvvetlendirerek dogal dil isleme i¢in yapay zekanin
gozbebegi betimlemesi yapilmaktadir. Dogal dil isleme alami glinimiizde gelistirilen en Onemli
teknolojilerin altyapisi konumundadir. insanlik, tarih 6ncesi paleotik, mezolitik, neolitik, kalkolitik
caglan geride birakip, ilk, orta, yeni, yakin ¢ag tarih ¢aglarini yasamistir. Bu tarihi evrelerden sonra
sanayi ¢agi, uzay cagi, bilgi cagi gibi yeni donemleri de geride birakan insanlik; is diinyasi1 ekseninde
artik yeni bir ¢agin esiginde oldugu dillendirilmektedir. “Insan ¢agi” olarak adlandirilan bu yeni
yaklagimi; Diinya Ekonomik Forumu’nda “Insan Cagi’na Giris: Yeni gerceklikte insan potansiyelini
serbest birakmak ve giiclendirmek” bashkli bir panelde Jeffrey A. Joerres dile getirmistir. insan Cagi,
is modellerinin yeniden tasarlanmasini, deger yargilariin yeniden tanimlanmasini ve yeni sosyal
sistemleri zorunlu kiliyor (https://kobitek.com). Ote yandan teknoloji penceresinden diinyaya bakanlar
bu ¢ag1 “zeka ¢ag1” (Liu Qun, akt. Xu ve Hua, 2018) ve/veya “yapay zeka ¢ag1” (Schneider vd, 2020,
5.353) olarak adlandirmaktadirlar. Teknoloji diinyasinin yaklasimi bilginin eristigi son nokta olan, insan
diisiince sistemini modelleyerek yeni teknolojilere zemin hazirlayan yapay zekanin temel yapi
taglarindan olan dogal dil isleme insan ¢agina gegiste yeni modellemelerle dncii bir alan olabilecektir.
Dogal dil islemede mevcut algoritmik modellere farkli diller ve islevler yiikleyerek daha da énemlisi
birgok yeni algoritmik modeller gelistirerek ¢esitli yenilik ve teknolojiler ortaya ¢ikarilabilir. NLP temel
olarak dogal dil anlama (insandan makineye) ve dogal dil olusturmadan (makineden insana) olusur

(Vaidya, 2020).

Modern diinyada zamanin her aninda sayisiz bilgi, diisiince, beceri, kisacas1 akliniza gelebilecek her
seyle ilgili veri gerek sanal alemde gerek baska veri depolama yontemleriyle kayit altina alinmaktadir.
Bu verilerin saklanmasi, depolanmasi arsivcilik adina ¢ok 6nemli olabilir. Daha da 6nemlisi bu veriler
artik biiyiik sirketler icin stratejik oneme sahiptirler. Sadece sirketler igin degil elbette hem diger
kurumsal yapilar hem de kisiler i¢in de ¢ok 6nemlidir. Sanal dlemde ¢esitli sosyal medya ortamlarinda
yapilan yazismalar ve konusulanlar, bir {irlin, bir hizmet, bir marka ile ilgili yapilan yorumlar ihtiyaca
gore diizenlenip yorumlanirsa, bu tiir bilgi ¢ikarimi islemlerinin hi¢ sliphesiz ihtiyaci olan kisi, kurum,

sirket vb. i¢in gesitli yonlerden ¢ok 6nemli getirileri olacaktir. Sakli veri hazinesinin ihtiya¢ duyulan
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yonde ayiklanmasi, ayrigtirilmasi, anlamlandirilmasi ve ¢oziimlenmesi agamasinda dogal dil igleme

devreye girmektedir.

DDI alaninda calisan bilisimciler, dil bilimcilerin ortaya koymus olduklar1 sonuglar1 bilgisayar diline
islemeye ¢aligirlar. Tiirkgenin ses bilimi ve bigim bilimi 6zelliklerini kullanarak yazili bir metin i¢indeki
yazim yanliglarini bulma ve diizeltme ¢aligmalari bu tiir ¢alismalara 6rnektir. Dil bilimciler tarafindan
belirlenmis, iki farkli dilin dilbilgisi kurallarim1 sistem diline islenerek diller arasi geviri araglari
gelistirmeye ¢alisirlar. Dil bilimciler, dil veya dillerin 6zellik ve yapilarini bilimsel olarak ele almaya
ugrasirken DDI ile ilgilenen bilisimciler bu bilgileri kullanarak bilgisayar aracilig: ile insanlara yardimet
olacak sistemler olusturmaya ¢alismaktadirlar (Adali, 2016). DDI, bir bilgisayarin insanin dogal dilini
anlamasim1 amagclayan bir yapay zeka islemidir. DDI, metin islemeyi basit sozdizimsel islemenin
Otesinde, insanin dogal yetenegi olan biiyiik ve kritik anlamsal islemeye genisletir (Albayrak, 2020,
$.376). Dogal dil isleme farkli kanallar aracilifiyla sisteme aktarilan, insanlar tarafindan iiretilmis dogal
dillerin islenmesi ve bunlarin anlamli bilgiye doniistliriilmesiyle baslar. Bu anlamli bilginin
yorumlanmasi veya bundan ¢ikarim yapilmasi, nihai olarak da insanlar tarafindan kullanish {iriinler
ortaya koymak veya mevcut durumun maliyetlerini azaltma gibi bircok ¢ok alanda fakli hedeflere
ulagmak i¢in kullanilabilmektedir. Eryigit (2020) bu altyapi i¢in gerekli girdiler olan metinlerin, ses
kayitlarinin, sosyal medya ve sanal alem yazigmalarinin, faks metinlerinin, taratilmis bir yazinin sisteme
tanimlanmasi ve anlagilmasi agamalarinin hepsine dogal dil isleme denildigini ifade eder. Bu girdiler ve
kanallarla ilgili bir¢ok disiplin arastirma ve gelistirme c¢alismasi yapip elde edilen verileri kendi
disiplinleri baglaminda veya disiplinler arasi1 bir alanda kullanabilmektedirler. Goriintii isleme, ses
isleme, sosyal medya veri yonetimi biiylik veri ¢oziimlemesi gibi alanlar farkli alanlara hizmet iireten
dogal dil isleme alanlaridir. Birgogu hayati kolaylastiran tiriinler elde etmede kullanilmaktadir. Akill
telefon uygulamalari, yol yon belirten harita uygulamalari gibi ¢ok teknolojik sistem bunlara 6rnektir.
Liu Qun insanin bilisel, duyugsal ve motor zekdsini yapay zeka alaninda kullanimu ile iliskilendirir.
Aciklamasinda ilk olarak, “duyussal zekanin”, isitme, gorme, dokunma vb. gibi duyu alanlarini
icerdigini belirtir. Son yillarda yapay sistemlerde derin 6grenmenin kullanilmaya baglamasiyla konugma
ve goriintii tanima oranlarinin daha iyi olduguna vurgu yapiyor. Sonug itibariyla bilgisayarlar
insanoglunun ortalama konugmasi ve gormesi seviyesine ulasan veya onu asan bazi klasik testlerde,
algisal zeka diizeyinde oldukga basarili oldugunu sdylemektedir. Ikincisi, insanin serbest hareket etme
yeterliligi ile ilgili olan “motor zek&nin”, robotik alanimin temel arastirma basliklarindan oldugunu dile
getirir. Uciinciisii, insan akilinmn etkinliklerin en gelismisi olan “biligsel zekdnin”, dili anlama ve
kullanma becerisini icerdigini sdyler. Biligsel zekd araciligiyla bilgiyi 6grenilip, bilgide yetkin hale
gelinip, bilginin uygulandigini belirtir. Dile ve bilgiye dayali olarak ¢ikarimlar yapma, planlama ve karar
verme islevlerini de biligsel zeka araciligiyla yerine getirildigini ifade eder. Biligsel zekanin temel ve
onemli yoniiniin dil zekas1 oldugunu bunun da DDI’nin ¢alisma alan1 olduguna vurgu yapar (Xu ve Hua,

2018).



Adal1 (2016)’da; yazim yardime1 araglarmin gelistirilmesi, yazim yanlislarmin diizeltilmesi, bul ve
degistir, basili bir metni okuma (optik olarak metin okuma) / okuma yanliglarini diizeltme, bir metnin
Ozetini ¢ikarma, metnin igerdigi bilgiyi c¢ikarma, bilgiye erisim, metni anlama, bilgisayarla sesli
etkilesim, bilgisayarin konugmasi (metni seslendirme), konusmayir anlama (konusmayir metne
doniistiirme), soru yanit dizgeleri, yabanci dil okuma yardimci araglari, yabanci dilde yazma yardime1
araclari, dogal diller aras1 makine cevirisi islemlerini DDI kapsamindaki ¢alisma basliklar1 arasinda
degerlendirmistir. Albayrak’a (2020, $.376) gore, DDI uygulamalari tarafindan insan konusmasinin
amaglanan anlamini anlama (¢ikarim yapabilme) gorevini gergeklestirmek icin kullanilan birkag farkli

yapay zeka yaklagimi vardir.

DDI, insan dilinin isleyisini incelenmeyle dogrudan ilgilenmez. Makinelerin insan dil becerilerine
benzer sistemler kurulmasiyla ugrasir. Bir bilgisayarin insan benzeri dil becerisine sahip olmasi i¢in de
belli bir diizeyde insan dilinin igleyisinin anlasilmasi1 gerekmektedir. Qun’a (Hu ve Hua, 2018) gore,
yapay zekdya uyarlamada en zor olan alan dogal dil anlama ve islemedir. O bu durumu su 6rnekle
agiklar: Bir goriintiiniin birkag pikselini veya bir boliimiinii degistirirseniz, goriintiiniin igeriginin geneli
iizerinde fazla bir etkisi olmaz. S6z konusu bir metin oldugunda is tamamen degisir. Herhangi bir
ciimlede bir kelimeyi bile degistirmek, ¢ogu durumda anlami tamamen degistirir. Goriintii tanima
alaninda yapay zeka ve makine 6grenimi teknolojileriyle biiyiik bir basari elde edilmistir. Buna karsin
DDi’de bu oranda bir basari elde edilememistir. Yani DDI hala yolun basinda. Bir goriintiiye uygulanan
stil olusturma ile Van Gogh'un stili kolayca islenip tanimlanabilir. Ancak bir metinin pasajini
Shakespeare stiline dogru bir sekilde kopyalayacak teknolojik yetenek heniiz gelistirilememistir. Adali
(2020, s.18), yeni bilim alani olarak gérdiigii DDI’nin dnceleri insan bilgisayar etkilesiminde dogal
dillerin kullanilabilmesi amaciyla baslatildigini, zamanla bilgisayarli dil bilimine déniismiis oldugunu
ifade eder. “Bir bilgisayarin insanin konusmasini anlayabilmesi ve insanin anlayabilecegi dilde
konusarak insanlarla etkilesimde bulunabilmesi i¢in dilin tiim dzelliklerini bilmesi gerektigini” yani
“dilin tiim &zelliklerinin bilgisayara dgretilmesi gerektigini” belirtir. Bu noktada bilisimcilerin DDI’de
ozellikle: Ses bilimi, Biiriin bilgisi, Bicim bilimi, S6z dizimi, Anlam bilimi, S6ylem bilgisi, Edim bilimi
calismalara {izerinde durduklarini sdyler. Qun (Xu ve Hua, 2018) makinelere sagduyuyu ogretmenin
neredeyse imkansiz olusu ve dogal dil isleme alamindaki kaynak eksikliginin DDI alanmin 6niindeki en
biiyiik engeller olarak goriir. Albayrak (2020, s.377-378) dogal dil igleme teknikleri kullanilarak
disiplinler arasi lisansiistii ders icerigi hazirlanmasi baglikli caligmasinda dogal dil isleme teknikleri ile
ana konu basliklarinin belirlenmesi (Determination of Main Topics with Natural Language Processing
Techniques) siirecini betimlemistir. Betimsel bir 6rnek olmasi bakimindan bu siireci aktarmanin gerekli
oldugu diistintilmiistiir. Aragtirmaci Veri setini (Data set) olusturduktan sonra yapilandirilmig veriler
iizerinde Once, dogal dil isleme tekniklerinden veri temizleme islemini uygulamistir. Bu siirecte
verilerde bulunan “,?,- vb.” 6zel karakterler temizlenmistir. Ardindan tokenizasyon (buradaki anlami:

climle igindeki her sozciigii indeksleme). Calismasinda kullanacagi bildiri basliklari climle goriiniimlii
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oldugundan bu bagsliklar1 sdzciiklerine ayirmistir. Lemmatization (Burada sozciiklerin kokleri lizerine
insa edilen biikiilmiis bi¢cimli formlarini bulma amaciyla kullanilmigtir) iglemi ile her bir sdzciigilin varsa
farkli bigimleri elde edilmistir. Caligmalarda gecen anahtar kelimelerin bazi aragtirmacilar tarafindan
farkli bigimlerde kullanilmas1 dolayistyla bu islem kullanilmistir. Arastirmact DDI uygulamalarinda
sikea bagvurulan Stemming (s6zciigiin kokiinii bulma) islemine g¢alismasinda yer vermedigini ifade

etmektedir.

1.2.1 Simiflandirma

Dogal dil islemenin kullanildig1 metin siniflandirmalarini anlamak i¢in asagidaki resim iizerinden 6rnek
verilebilir. Buradan hareketle cesitli smiflandirma tiirlerini makine diline nasil cevrildigi ve

siniflandirma yontemleri sorular1 goriilebilir.

Is it a bird? Which label? Which labels?

Yes/No bridfood/bird/floor bridfood, bird, floor

BINARY CLASSIFICATION | MULTICLASS MULTI-LABEL
CLASSIFICATION CLASSIFICATION

ikili simiflandirma (Binary classification) problemlerinde, sadece cevabi evet ya da hayir olan bir soru
sorariz. Eger verilecek cevap ikiden fazla deger icinden secilerek cevaplanacaksa buna ¢ok smifli
siniflandirma (multi-class classification) problemi deriz. Eger tespit etmeye ¢alistigimiz sinif birden
fazla sinifa sahip bir kiimeden geliyorsa ve bu siiflardan birden fazlasini ayni anda se¢me ihtiyacimiz
varsa buna ¢oklu etiketli siniflandirma (multi-label classification) adini veririz. Yukaridaki ornekte

gordiigiiniiz gibi resimde hem kus hem yem hem de zemin ayn1 anda goriildiigli ve bunlardan herhangi
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birini segmenin, digerlerinin olmadig1 anlamina gelmesinin yanlis oldugu durumlarda en dogru ¢iktiy1

coklu etiketli stniflandiricilar vermektedir (https://www.artiwise.com).

Cok etiketli siniflandirma yontemleri problem doniistiirme, problem uyarlama, topluluk yontemleri

olmak tizere tice ayrilir (Deutschman, 2019).

1. Problem doniistiirme yontemleri (Problem Transformation): Bu yontemler ¢ok etiketli problemi

bir veya daha fazla geleneksel tek etiketli probleme béler.

2. Problem uyarlama yontemleri (Problem Adaptation): Bu yontemler c¢ok etiketli verilerle

dogrudan basa ¢ikmak i¢in tek etiketli algoritmalari genellestirir.

3. Topluluk yontemleri (Ensemble Methods): Bu yontemler problem doniistiirme ve problem

uyarlama yaklagimlarinin degerlerini igerir.

Bu yontemlerin her birinde farkli algoritmik islemler kullanilir. Genel olarak (bkz. Sekil 2) problem
doniistirmede Binary Relevance, Label Ranking, Label Powerset algoritmalar1 kullanilir. Problem
uyarlamada Decision Trees and Boosting, Lazy Learning, Support Vector Machines algoritmalari
kullanilir. Topluluk yontemlerinde ise Ensemble of Multi-label Classifiers, Random k-label Sets,

Ensemble of Classifier Chain algoritmalar1 kullanilir.

=1 Binary Relevance

Problem :

= Label Powerset

| Problem A
Adaptation

<
O
(4°]
o
—
o
Q
©
w
o
®
L
=
S

Ensemble of Multi
label Classifiers

N Ensemble A
Methods

Sekil 2. Multi-label learning approaches (Madjarov, Kocev, Gjorgjevikj ve DzZeroski, 2012, akt. Kanj,
2013, 5.18)
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1.2.2 Kiimeleme

Kiimeleme, ortak oOzellikleri olan verileri veya ortak noktalart1 bulunan verileri ayni gurupta
sinirlandirma islemdir. Dogal dil islemede gii¢lii bir yontemdir. Bu veri diizeninde siniflandirma ve
kiimeleme algoritmasi kullanilir. Kiimeleme islemi sonunda ortaya ¢ikan veriler kuramsal agidan igin,
farkli gruplardaki veriler ya da veri noktalari birbirine benzemezler (bkz. sekil 3). Bunlarin igerigi farkli
ozellikler barindirir. Kiimeleme algoritmasinda veri kurulumu sirasinda temel zellikleri gruplamak
onemlidir. Kiimelemeler ihtiyaca goére belirlenir ve smrsiz sayida iretilebilir. Etiketlenmemis

(enlabeled) veriler ve etiketlenmis (labeled) veriler kullanilarak yeni etiketlemeler yapilabilir ve yeni

kiimeler olusturulabilir.
Before K-Means After K-Means
A A
®
® ®e
®
® 920
®s
®
o
°® ®e °
*® p [ ]
® [ ]
L ] ® [ W ] [ ] }

Sekil 3. K-means Clustering Algorithm (https://www.javatpoint.com)

Kiimeleme algoritmalari (Kmeans, KNN) (Albayrak, 2020, s.380) seklinde ifade edilir. Ozetle
kiimelemede birinci olarak kiime sayisina karar vermek igin K sayisin segilir. Tkinci olarak rastgele K
noktalar1 veya merkezler secilir. Ugiincii olarak her bir veri noktasim, onceden tamimlanms K
kiimelerini olusturacak olan en yakin merkez noktalarina atanir. Dordiincii olarak varyansi hesaplanir
ve her kiimeye yeni bir agirlik merkezini yerlestirilir. Besinci adimda tigiincii adim tekrarlanir. Bu, her
veri noktasimi her kiimenin en yakin yeni merkezine yeniden atamak anlamina gelir. Altincis1t herhangi

bir yeniden atama olursa, 4. adima gidilir, degilse bitirilir.

Brownlee (2020), en ¢ok kullanilan kiimeleme algoritmalarini su sekilde siralar: Affinity Propagation,
Agglomerative Clustering, BIRCH, DBSCAN, K-Means, Mini-Batch, K-Means, Mean Shift, OPTICS,
Spectral Clustering, Mixture of Gaussians.

1.2.3 Bilgi Siizme
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Internet aglarmin gelisimi ve sosyal medyay1 kullanma insanlarin deyim yerindeyse giinliik yasam rutini
haline gelmeye basladi. Bu nedenle genel toplumsal veriye ihtiya¢ duyan ticari sirketler, kurumsal
yapilar ve digerleri sosyal medyaya aktarilmis metin, video, ses ve fotograf bicimindeki
yapilandirilmamis verileri degerlendirmek istemektedir. Bu veriler dogal dil anlamlandirma
yontemleriyle ve istatistiksel yontemlerle bir siizgecten gegirip talep edenlerin ihtiyacina gore
sekillendirilir. Genellikle miisteri memnuniyeti, sikayet, iiriin talepleri, giincel tercihler gibi satig

performansini arttirmaya yonelik veya karliliga doniik kiymetli bilgiler talep edilir.
Grishman (1997, 5.12-20) bilgi stizmede temel tekniklerini su sekilde siniflandirmustir:
The oweral flow

Pattern matching and structure building

Lexical analysis

Name recognition

Syntactic structure

Scenario pattern matching

Conference analysis

Inferencing an deven merging

Vaidya (2000) bes genel bilgi slizme teknigini betimler:

1. Adlandirilmis Varlik Tanmima-Named Entity Recognition: Metindeki varliklar1 siizmede

kullanilir.Metinden kisiler, konumlar, kuruluslar, tarihler vb. varliklari tanimlar.

2. Duygu Analizi -Sentiment Analysis: Insanlarin goriis ve geri bildirimlerini ifade ettigi miisteri

anketleri, incelemeler ve sosyal medya yorumlari gibi durumlarda yararlidir.

3. Metin Ozetleme -Text Summarization: Biiyiikk metin parcalarini 6zetlemeye yardimci olur. Metin
6zetleme daha ¢ok haber ve arastirma makaleleri 6zetlemede kullanilir.Bu yontemde metinden boliimler

¢ikararak, orijinal metnin en 6nemli noktasini tagiyan yeni bir metin iireterek 6zet olusturur.

4. Yon Madenciligi -Aspect Mining: Metindeki farkli yonleri tanimlar. Duygu analizi ile birlikte
kullanildiginda, metinden tam bilgi cikarir. En-boy madenciliginin en kolay yontemlerinden biri

konugma parcasi etiketlemede kullanilir.

5. Konu Modelleme -Topic Modeling: Konu modelleme, metindeki dogal konular1 belirlemek igin
kullanilir. Konu modellemenin en 6nemli avantaji denetimsiz bir teknik olmasidir. Model egitimi ve

etiketli bir egitim veri kiimesi gerekli degildir.
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1.2.4 Ceviri

Dogal dil isleme ve yapay zeka teknolojilerindeki ilerlemeler sayesinde néral sistemler yardimiyla
metinden metine ceviri yapan sistemler giin gectikce daha nitelikli makine ¢eviri iiriinii vermeye
basladilar. Bunun yaninda sesten sese ¢eviri yapan sistemlerdeki hizli gelisme de sasirtict boyutlara
ulagmaktadir. Adali’ya (2020, s.19) gore, bilgisayar yazilim ve programcilari, dilbilimciler tarafindan

belirlenen iki dilin dilbilgisi kurallarini1 kullanarak diller aras1 geviri dizgeleri gelistirmeye caligirlar.

Dogal dil islemede makine cevirisi, kaynak dildeki metni hedef dile tutarli bir sekilde eslesen metne
doniistiirmek zor bir gorevidir. Kodlayici-kod ¢o6ziicii, tekrarlayan ndral aglar gibi néral makine
cevirisi sistemleri, dogrudan bir kaynak ve hedef dilde egitilmis sistemle makine cevirisi nitelikli
ceviriler verebiliyor. Noral makine geviri sistemleri gelistirmek, kesfetmek ve bunlara agina olmak i¢in
standart veri kiimeleri gereklidir. (Brownlee, 2020) Adali (2016) Diller arasi ¢eviri yapmak igin her iki
dilin ses bilimsel, bigim bilimsel, s6z dizimsel, dilimleme, anlatim bi¢imi 6zelliklerinin bilinmesi gerekli

oldugunu ifade etmektedir.

Ilya Sutskever, Oriol Vinyals ve Quoc V. Le, 2014 yilinda yaptiklar1 “Sequence to Sequence Learning
with Neural Networks” baglikli caligmalarinda ilk kez “neural translation system” (Noral ¢eviri sistemi)
terimini  kullanmistir. Bu makalede Deep Neural Networks (Derin Sinir Aglari) baglaminda
Ingilizce'den Fransizca'ya ceviri gorevinde, Uzun- Kisa Siireli Bellek tarafindan iiretilen cevirilerin
aldig1 ceviri kalite puaninin hesaplanmasi ele alinmaktadir. Aynmi y1l Kyunghyun Cho, Bart van Merri
Enboer, Dzmitry Bahdanau ve Yoshua Bengio’nun hazirladigi, “On the Properties of Neural Machine
Translation: Encoder—Decoder Approaches” adli makale yayinlanmis ve bu terim yazin hayatinda nihai
olarak yerini almistir. Calismanin igeriginde iki model kullanarak noral makine gevirisinin 6zelliklerini
analiz etmeye caligilmigtir. Yine ayni yil Dzmitry Bahdanau, KyungHyun Cho ve Yoshua Bengio
tarafindan kaleme alinan, “Neural Machine Translation by Jointly Learning to Align and Translate”
yayinlanan bagka bir ¢alismada da “Neural Machine Translation” (Noral Makine Cevirisi) terimi
kullanilmistir. Bu makalenin igerigine goz atacak olursak; sabit uzunlukta bir vektor kullaniminin temel
kodlayici-kod ¢6ziicii yapisinin performansini iyilestirmede bir sorun oldugundan hareketle dnerdikleri
modelin, bir hedef kelimeyi tahmin etmede kaynak ciimlenin boliimlerini zorlanmadan otomatik olarak
aramasina imkan verecek sekilde genisletmeyi oneriyorlar. Ayrica bu yeni yaklasimla, ingilizce'den
Fransizca'ya ceviri gorevinde mevcut son teknoloji ifade tabanli sistemle karsilastirilabilir bir ¢eviri
performansi elde edildigine vurgu yapilmaktadir. Eryigit ve arkadaslar1 (2008: 361), ¢aligmalarinda
Tiirkgenin bagimlilik iligkilerini (dependency relations) ayristirmayi ele almislardir. “Bu okuldaki
ogrencilerin en akillis1 surada duran kiiglik kizdir.” climlesinden hareketle Tiirkge bir cilimlenin
bagimlilik agaci ortaya koymuslardir. Bu agaglandirma sistemi DDI’de ceviri araglar1 olusturmada

izlenilmesi gereken yollara dair bilgileri de icermektedir.
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Subj

| . M - A
i okul+da | | +kij j akal “ +h
R I N (U N T
b okul dfrenei en nkil jum dur kiigiik  kaz
+Det +Moun | +Adj +Noun  +Adv +Nounlradi LsNoun  +Noun  +Verbl+Ad]  +Adj  +Noun!+Vers
+adag | +a5pl +43ag HWith|+Zero +Adag  +Pos |+Prespan +Adsg | +fere
+Pnan +Pnon +Pon +Adse  +Pnon +Pnon | +Pres
FlLog I Hien FMom | I-P.?xg FLarc I +Mom I'I'.'up
| | I+Nom I I +A3sg
This  school-at+that-is  stedent-s="  mwost  intelligencetwith+of  there stand+ing  lietle girl+is

Thee miost imtelligent of the studenis In this schood i the Tide givd standing fheve.

Sekil 4. Dependency links in an example Turkish sentence.

2. SONUC

Insan davranislarinin esdegerlerini yapay sinir aglariyla gergeklestirmeye galisan yapay zeka (Artificial
intelligence), bu davranislarin simiilasyonlarini yapilandirilmis bir sistem tarafindan yerine getirmeye
calismaktadir. Bu baglamda her gegen giin ileriye dogru evrilen bir teknolojiye sahit olmaktayiz.
Bilgisayar tarafindan depolanan insan bilgisini kullanan yapay zeka tabanli sistemler sayesinde son
teknoloji {rilinler iretilip insanlarin hizmetine sunulmaktadir. Gilintimiizde gelistirilen en Onemli
teknolojilerin altyapist konumundaki dogal dil isleme alan1 yapay zeka ¢aligmalarinin da en 6nemli
calisma alanlarindan biridir. Hayati kolaylastiran ¢oziimler gelistirmeye odakli DDI egitimden
ekonomiye, sagliktan hukuka, bankaciliktan edebiyata bir¢ok farkli alana analitik veriler saglayabilir.
Bu teknolojilerin getirisi oldugu gibi gétiiriisii de olabilir. Isgiicii bakimindan bazi mesleklerin
kayboldugu bir doneme girilebilir. Buna karsin yeni meslek gruplari ve is alanlarinin ortaya ¢ikisina
sahit olabiliriz. insanlar, sirketler ve kurumlar i¢in éneme sahip iiriin, hizmet ya da markaya yorumlari
gibi bilgiler ihtiyaca gore diizenlenip yorumlanirsa stratejik kazanim ve getirileri olacaktir. Bu verilerin
islevsel olarak kullanilabilmesi siirecinde dogal dil isleme alan1 devreye girmektedir. Dogal dil islemede
simiflama, kiimeleme, bilgi slizme ve ceviri, yapay zeka temelli g¢esitli uygulamalarm altyapisinda

kullanilmaktadir.
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