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NEW COMPOSITIONS TO ARTIFICIAL INTELLIGENCE TEXT-TO-
SPEECH CONVERSION SYSTEMS!

Osman COSKUN"

ABSTRACT

Artificial intelligence is a key technology driving innovation and initiatives that impact every aspect of our lives.
This technology is particularly used in machine learning, expert systems, natural language processing, speech
systems, improvement processes, vision systems, and robotic systems. Technological innovations and
developments such as communication and information sharing have expanded the translation market.
Consequently, the demand for translation has increased. Changes and developments in market needs have led to
the advancement of machine translation software. In recent years, Neural Machine Translation (NMT) based on
Artificial Intelligence has been developed for this purpose. In NMT, artificial intelligence and neural networks
are used to better reveal the meaning of a sentence and the differences between them. However, at the end of the
Al-based Machine Translation process, the quality of the translation product still needs to be monitored and
controlled. In cases where artificial intelligence falls short, the translation product is verified by the final editing
done by an expert translator. Systran and Ted have partnered to create Al-based neural translation models and
establish a translation infrastructure that will enable more quality translation. This partnership aims to further
advance machine learning based on artificial intelligence in the field of translation. In this study, the innovative
reflections of artificial intelligence in the field of translation were discussed in a technological context. As it
strengthens with software and compilation bases, it can be predicted that the Al-based translation product will be
realized with fewer errors.
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1. INTRODUCTION

The technological infrastructures that enable the development of Artificial Intelligence (Al) in
translation are constantly evolving and being updated. The increasing satisfaction of various product
users with the results of Al studies in the context of translation studies has accelerated the work and
collaborations in this field. Ataseven (2021, p.278) quotes James S. Holmes as saying that when faced
with a new problem or series of problems, researchers from neighboring fields enter a race to solve
problems with paradigms and models that answer problems in their own fields. The rapid adaptation of
developments in the Al field to the field of translation can be seen as a result of this perspective. The
concept of machine translation, which emerged in the 17th century, developed rapidly after World
War 1l, and as a result, product-focused data began to be obtained.In his work titled Computing
Machinery and Intelligence, which he started in 1950 with the question "Can machines think?", Alan
Turing states that the answer to this question cannot be found by defining the terms "machine” and
"thinking", but can be defined with a test he called the Imitation Game. This test is known as the
Turing test (cited in Karabulut, 2021, p.1519) and focuses on finding a rational answer to whether a
machine can think or not.In the field of translation studies, the structure initially used in corresponding
studies is "rule-based" translation programs focused on syntax based on language rules, vocabulary,
grammar, and semantics. The data obtained are not very efficient in terms of translation quality.
Because even though a language consists of certain rules, exceptions and the context in which it is
used are quite effective in shaping meaning. From the 1990s onwards, rule-based translation begins to
shift towards "statistical translation” with the systems newly used. Statistical translation programs
have been the source of all online translation applications developed in the 2000s. With the studies in
the field of Al, applications based on "neural machine translation" began to be used. From 2015
onwards, these models begin to stand out and the term neural machine translation (NMT) is used for
the first time in a scientific article on Al in 2014.In their work titled "Sequence to Sequence Learning
with Neural Networks" conducted in 2014, llya Sutskever, Oriol Vinyals, and Quoc V. Le used the
term "neural translation system" for the first time. In this article, in the context of Deep Neural
Networks, the calculation of the translation quality score of translations produced by long-short term
memory in the translation task from English to French is discussed. The same year, an article titled
"On the Properties of Neural Machine Translation: Encoder—Decoder Approaches” prepared by
Kyunghyun Cho, Bart van Merrienboer, Dzmitry Bahdanau, and Yoshua Bengio was published and
this term finally took its place in the literature. In the content of the study, the features of neural
machine translation are tried to be analyzed using two models. Also in the same year, the term "neural
machine translation” was used in another study titled "Neural Machine Translation by Jointly Learning
to Align and Translate™ written by Dzmitry Bahdanau, KyungHyun Cho, and Yoshua Bengio. If we
look at the content of this article; starting from the problem that the use of a fixed-length vector does
not improve the performance of the basic encoder-decoder structure, it is suggested to expand their
proposed model to automatically search for parts of the source sentence without difficulty in
predicting a target word. In addition, with this new approach, it is emphasized that a translation
performance comparable to the current state-of-the-art expression-based system was achieved in the
translation task from English to French.

Neural machine translation is a relatively new approach to statistical machine translation that is
entirely based on neural networks. Neural machine translation models typically consist of an encoder
and a decoder. The encoder extracts a fixed-length representation from a variable-length input
sentence, and the decoder generates a correct translation from this representation (Cho et al., 2014).



Unlike traditional statistical machine translation, neural machine translation aims to construct a single
neural network from joint networks to maximize translation performance. The structures recently
proposed for neural machine translation generally fall into the encoder-decoder class. These models
encode the source sentence into a fixed-length vector that a decoder generates the translation from
(Bahdanau et al., 2014).

Okyayuz (2021, p.213) underlines that it is a necessity for individuals or institutional structures who
make a profession of translation to be aware of translation technologies and to use them in their
professional life, and also emphasizes that knowing about these technologies is not enough;
experiencing to use these technologies quickly and effectively is now a part of the profession.

1.1 What is Artificial Intelligence?

McCarthy (2004, cited in Arslan, 2017) defined Al as "the science and engineering of making
intelligent machines, especially intelligent computer programs". Accordingly, a computer displaying
human-like behaviors such as reasoning, problem-solving, deriving meaning, and generalizing, i.e.,
using high-level cognitive skills, can be defined as Al.

With the rapid development of the world of science and technology, countless technological
innovations have entered our work, social, and daily lives. Today, Al technology has managed to
become the most talked about and debated topic by touching our lives. Al technologies play a role in
many areas such as intelligence and analysis, information management, image recognition, secure
communication (Bogen¢ Demirel, 2021, p.90).

French thinker Pierre Levy (2018), as a critique to the idea of Al's future autonomy, states that this
idea can be interpreted as "a manifestation of human's instrumentalization of different objects in
different ages". As a technology theorist, Levy suggests that the idea of Al's future autonomy is
nothing more than the instrumentalization of various objects by mankind since homosapiens, and that
the real Al is the intelligence of mankind. He explains the reason for this as the situation of Al
recording various data is equivalent to and older than the start of human's recording with the invention
of writing and starting to record with tools such as library, telephone, telegraph, television, computer
or algorithms. In line with Levy's explanation, he states that Al, which human invented, has no
difference from the tools that human invented before, and that the real human mind has embodied
through various storage areas of the knowledge repertoire passed down from generation to generation,
and turned into Al (Karabulut, 2021, p.1534). Romero and colleagues quote seven areas where Al is
involved (see Figure 1). Al is usually identified with a robot, however, it is a system loaded onto a
certain body. Al is a series of techniques that algorithmically intervene in many areas, such as 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 shows development in the
field of machine learning. Especially Inferential Analysis and Deep Learning are a subsystem and
application of Al in machine learning.

Expert systems are also encountered with Al. Expert systems are systems that use human knowledge
stored by a 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 to store the information in knowledge bases and try to reach the results with the inferences made on
these knowledge bases when problems are encountered
(https://web.itu.edu.tr/~sonmez/lisans/es/uzman_sistemler_giris.pdf). As a subfield, Natural Language
Processing uses Al extensively in applications such as classification and clustering, translation,
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information filtering. Al is used in applications that transfer from speech to text, from text to speech in
speech systems, another Al sub-study area. In the optimization process, which tries to find the best
possible solution using mathematical formulas that model a specific situation, Al is utilized. In vision
systems, Al is used in artificial vision and image detection. Also, the field of robotics is another
subfield associated with Al.
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Figure 1. View of the Artificial Intelligence Field (Artic Consulting, 2018, cited by Romero et al.
2021, p.6)

Akin (2008, cited by Karabulut, 2021:1520), quotes two types of classification from Russell and
Norvig (2010) (see Table 1). The first is systems that think like humans: those who aim to develop Al
systems by modeling human memory, mind, etc. cognitive mechanisms. Systems that behave like
humans: the aim of these studies is to create systems that will appear indistinguishable from human
behavior to an ordinary observer. The second is rationally thinking systems: in this method, rationality
can be defined as the most correct thing for a given situation. These studies seek an answer to the
guestion "What is correct thought?" assuming that human decisions that are not rational are negatively
affected by their emotions. Rational behaving systems: It is the creation of systems that do the most
correct thing according to energy, memory, and computing capacities in any situation.
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Table. 1

Al Classification according to Stuart Russel and Peter Norvig (2010, cited by Karabulut, 2021,

p.1520)

Systems that think like humans

Systems that think rationally

Exciting new efforts on
computers... literally mental
(Haugeland, 1985)

thinking
machines

Automation of activities associated with
human thought such as decision making,
problem solving, learning (Bellman, 1978)

Systems that act like humans

The art of creating machines that perform
functions that require intelligence when
performed by humans (Kurzwell, 1990)

Study on how computers will do things that
humans are currently better at (Rich and

Investigation of mental skills through the use of
computational models (Charniak & McDermott,
1985)

Investigation of computations that enable perception,
reasoning, and action (Winston, 1992)

Systems that act rationally

The use of computational intelligence to explain
intelligent behaviors and study its design (Poole et
al., 1998)

Al is concerned with artificial intelligent behaviors
(Nilsson, 1998)

Knight, 1991)

Barraud (2019, p.22) states that to better understand this meta and mega revolution, which is seen as
the source of many innovations in various fields, it is necessary to evaluate four cognitive efforts
together:

1. Human perspective: It should be accepted that Al is a tool developed only by humans and for
humans.

2. Technical perspective: Interest should be shown in the cycle and operation of technology.

3. Social, political, and economic perspective: Focus should be on the societal consequences of
Al.

4. Scientific perspective: Researchers should be given a voice and listened to.

Studies and applications reveal that Al is in three different stages within itself (see Table 2. Kaplan
and Haenlein, 2019, cited in Karabulut, 2021, p.1522):

1. Weak Al (Artificial Narrow Intelligence - ANI): The voice response systems used today, the
applications in smartphones that tell stories, answer questions, and even make jokes, fall into
this category. Weak Al, also known as Weak Al, is defined as systems designed to solve a
single goal, operation, or problem (Jajal, 2018, cited in Karabulut, 2021, pp.1521-1522).

2. General Al (Artificial General Intelligence - AGI): Applications based on a machine learning
by itself without human intervention and deep learning are in this class. The difference from
the Weak Al generation is that it allows the machine to apply its knowledge and skills in
different situations and contexts. This independent learning and problem-solving ability makes
it closer to human intelligence compared to Weak Al (Davidson, 2019, cited in Karabulut,
2021, pp.1521-1522).



General Al equates computer intelligence and problem-solving capacity to that of humans. Steve
Wozniak, one of the co-founders of Apple, has developed a test to compare general Al, which we are
more familiar with due to its widespread use, with the concept of Al we know. In this experiment,
called the "Coffee Test", a robot enters a home under normal standards and tries to prepare coffee.
This also means that the robot can find all the tools it will need without help and solve the coffee-
making processes on its own. If a system equipped with Al algorithms can successfully complete the
mentioned process, this system also earns the title of being an example of general Al
(https:/fturkiye.ai/beneficial-agi-2019/).

3. Regarding Super Al (Artificial Super Intelligence - ASI): The most advanced systems that are still
in the assumption stage, thought to have a system more advanced than the smartest human brain,
predicted that humans will not be needed at all, and have problem-solving ability are included in this
class.

Philosopher Nick Bostrom from Oxford University defines Super Al as "any mind that greatly
surpasses the cognitive performance of humans in almost all areas of interest” (Jajal, 2018, cited in
Karabulut, 2021, pp.1521-1522).

Table 2

Stages of Artificial Intelligence

Weak Artificial Intelligence  General Artificial Intelligence Super Artificial Intelligence
Weak - Below human level  Strong - At human level Conscious / Self-aware, above
human level

These are systems applied These are systems applied in various These are systems applied in
in specific areas. areas. any area.

It has an autonomous It has an independent structure and It can instantly solve problems
structure and cannot solve can solve problems outside the task outside the task given to it.
problems outside the task given in programming.

given in programming.

It performs equal to or It performs equal to or better than It surpasses humans in every
better than humans. humans. field.

In light of this information, Al can benefit from and utilize cultural experiences. Another example of
Al designing visual art products is The Painting Fool algorithm programmed by Simon Colton. The
Painting Fool has a much more autonomous structure than AARON. Although the program does not
physically apply paint to a canvas, it simulates many styles digitally (Mantaras, 2017, cited in
Karabulut, 2021, p.1527). The Painting Fool only needs minimal guidance and can create its own
concept online for source material. The program conducts its own web search on the subject and also
performs this scan via social media networks. This approach is based on the idea of producing an
artistic product that is meaningful for the masses, because while the software operates on the web, it
benefits from the human experience of feeling and discussing (Colton et al., 2015, cited in Karabulut,
2021, p.1527)."Big data", described as "data sets that are too large to be analyzed and managed with
traditional data processing tools™ (Ohlhorst, 2013), is briefly described with five concepts we can call



5V: Volume, Velocity, Variety, Verification, and Value. With the increase in data sources and types of
data, this definition can be expanded to include 7V concepts such as Volume, Velocity, Variety,
Value, Veracity, Volatility, and Validity (Khan et al., 2014), and by adding Vulnerability, Variability,
and Visualization, it can be expanded to include 10V concepts (Firican, 2017) (cited in Atalay and
Celik, 2017, pp.156-157).The point to remember here is that all these data are not only digital but also
in many types such as photos, images, videos, sound, text, location (GPS) information, etc., and in
various dimensions for each. Therefore, what is really important is to obtain meaningful and valuable
information from this large, fast, and diverse data community. The term "Big Data Analysis" is used
for the methods developed for this purpose (Atalay and Celik, 2017, p.158).

1.2 Machine Translation

The origins of machine translation can be traced back to the 9th century, to the work of Al-Kindi, an
Arabic cryptographer. This researcher developed techniques for systemic language translation,
including cryptanalysis, frequency analysis, and probability and statistics, which are still used in
machine translation today (Okyayuz: 2021, p.232)

Edmond Cary likened the modern world to a "giant translation machine” in the 1950s. This idea,
which was used in the context of literary translation, seems to have also materialized in a technical
context. Machine translation refers to the automatic translation of a source text prepared in a specific
language into another language through various algorithmic software, without human intervention, via
computers and their derivatives. The phrase "human intervention” in this definition refers to the fact
that the translation is not done by a translator or a person competent to translate. However, it is
important to emphasize that all kinds of infrastructure of machine translations are made by human
hands. Okyayuz (2021, p.221) states that translation programs and applications make the translation
faster, more consistent, more effective, shorter, more planned and regular, and facilitate quality
control, regulate sustainable workload, enable the reuse of the translator's labor, allow structuring in
translation projects, facilitate project management, and have other benefits.

If the content you want to translate is idiomatic by nature, machine translation infrastructures may not
be able to adapt them to the culture of the languages you want to translate. For example, in a
marketing context, if the advertisement target idiom is not suitable for perception and experience, it
will not have the same effect and may even be completely ineffective. In addition, texts may contain
local elements. For example, if the US market is targeted, measurements should be taken in units that
convert centimeters to inches or convert the currency to dollars. Machine translation does not make
these conversions and the result may be completely incomprehensible to your readers (www.e-
translation-agency.com). Currently, machine translation studies are largely based on the neural
machine translation approach. This new system, which emerged as a result of developments in Al
technologies, has significantly improved the quality of translation by using deep learning algorithms.
Because this method, which benefits from very large corpora containing millions of previously
translated translation units, increases the performance of the system as the data input increases. In
recent years, social media sites and cloud computing applications, which are used by more and more
people, have made significant contributions to the increase in the amount of data on the internet and
have improved the capabilities of deep learning algorithms (Aslan, 2019, p.115). While machine
translation programs can translate some areas very well, they can produce meaningless and unusable
results in some areas. Not every machine translation will give the same result, and not every machine
translation program will give the same quality result in different texts. A professional who consistently
translates (a technical translator, a special field translator) will be one step ahead of the "machine" in
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this sense for now. The answer to the question "Are machine translation programs operating with Al
more effective than human translators?" is "neither yes nor no" (Okyayuz, 2021, p.221).

1.2.1 Models in the Historical Development of Machine Translation

The historical development of machine translation can be examined under four headings (see Figure
2). Starting from the 1950s, rule-based machine translation was developed and used, followed by
example-based machine translation in the 1980s and statistical machine translation models in the
1990s. From 2014 onwards, Al-based neural machine translation models have been developed and
started to be used.
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1950 1980 1990 2015
Figure 2. The Development of Machine Translation (Sepesy Maucec and Donaj, 2019, p.3)

1.2.1.1 Rule-Based Models (Rule Based Machine Translation)

These models include word-based software. They are machine translation systems that use dictionaries
and/or grammar rules prepared and programmed by humans to translate. These types of models are
examined under three headings;

Dictionary-Based MT

Transfer-Based MT

Interlingua-Based MT

1.2.1.2 Example-Based Model (Example Based Machine Translation)

Example-based MT is based on the idea of analogy. It relies on scanning similar examples of sentence
pairs in source and target languages. Example-based MT is considered within a corpus-based approach
because the examples are scanned from large bilingual corpus infrastructures. When considering the
source sentence, sentences with similar sub-sentence components are extracted from the bilingual
corpus source, and then these components-examples are used to form the complete translation of the
sentence in the target language.

1.2.1.3 Statistical Models (Statistical Machine Translation)

Statistical MT is based on the inclusion of statistical data in the programming process. Since this
model is applied on large bilingual corpora, it is also part of corpus-based approaches. A statistical MT
model does not require the processing of grammar rules. This model uses statistical models created
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from the analysis of texts that are monolingual or bilingual. It is also called working data due to the
data processed. The more working data is processed, the better and larger MT infrastructure can be
created. Statistical MT systems are expensive infrastructures in terms of creation, acquisition, and
storage costs. In statistical MT, if there is sufficient bilingual and/or monolingual data from any field,
it can be easily adapted to a specific field.

1.2.1.4 Neural Models (Neural Machine Translations-NMT)

Today, new methods benefiting from Al technologies have emerged. A new method called neural
machine translation provides a significant improvement in translation quality (Aslan, 2019, p.156).

Neural machine translation (NMT) is a relatively new phenomenon. Indeed, before NMT systems
began to be used, machine translations used several structures described above. As research in the
field of Al progressed, this application naturally entered the field of translation and is rapidly
developing. These models use neural networks to obtain translations that more precisely reveal the
meaning of a sentence and the differences between them, leveraging the power of Al. The neural
model is also part of corpus-based approaches as it is applied on bilingual and multilingual corpora.

According to Okyayuz's (2021, p.236) statement, neural machine translation programs, as the name
suggests, develop statistical models for translation using neural network models similar to the human
brain. The main contribution of these software is to create a single system that can analyze both the
source and target text and include a more advanced approach than other systems.

The function of the machine is intended to be similar to the functioning of the human brain, especially
a child's brain learning a language. The child learns a language by hearing it from his environment and
by detecting and discovering patterns. In the neural machine translation process, the machine will
operate the same process to learn the language thanks to neural networks. This process is a self-
learning method. This method also forms the basis of NMT (https://www.sooyoos.com).”

Neural Machine Translation (NMT) emerged following Statistical Machine Translation (SMT). In
recent years, it has made rapid progress in the translation industry. NMT is a model based on deep
learning that uses a large neural network based on vector representations of words. Compared to SMT,
there is no separate language model, translation model, or re-ranking model, but a single sequence
model that predicts a word each time. The prediction is conditioned on the source sentence and the
sequence previously generated in the target language. Since neural networks share statistical evidence
among similar words, the predictive power of NMT is more promising than SMT (Sepesy Maucec, M.
and Donaj, G. 2019, p.5).

An artificial neural network consists of layers of artificial neurons. Layers are connected to each other
with weights, known as parameters. The uniqueness of the neural network lies in its ability to
automatically adjust its parameters during operation based on the generated output and the expected
output, thus sending feedback to the motor. An artificial neural network with more than two layers is
called a "deep neural network”. Neural networks used for natural language processing have between 8
and 20 layers.

The machine translation that has the most input (or ‘experience’ from a human perspective) in a
particular field or text type will naturally be the most useful program for a translator who will translate
in that field or text type (Okyayuz, 2021, p.237)
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Figure 3. General Structure Draft View of NMT (Zhang et al., 2020)

The general structure of Neural Machine Translation (NMT) consists of two main components: the
Identification Module (the dotted rectangle on the left) and the Translation Module (the dotted
rectangle on the right). In the Identification Module, the yellow rectangle represents the representative
view of the multi-dimensional translation memory methods of all training set sentences of the data
sets. The blue, green, and yellow arrows represent different identification strategies that filter high-
probability sentences at different levels of detail, and the pink rectangle contains sentences with high
potential in sequence, structural, and template dimensions. Initially, each tested source sentence
receives the translation memory using the IRIS (Index Reduction for Initial Selection) strategy. When
the similarity score is higher than the IRIS gate value, it can be divided into different high-probability
clusters (for example, [0.6, 0.7), [0.7, 0.8), etc.). Then, in each set of high sequence probability
sentences, structural and template high-probability sentences continue to be identified separately using
the SRIS (Structural Reduction for In-depth Selection) and TRIS (Template Reduction for In-depth
Selection) strategies. In the Translation Module, the blue rectangle on the left represents a record-
based NMT model, and the light blue rectangle on the right represents multi-dimensional translation
memory methods consisting of cross-validation training sets. The green and blue rectangles in the
middle represent examples of the source and target test sets (including corresponding translation
hypotheses). This area takes the sequence, syntax, and template similarity scores as separate prior
knowledge in the form of sequence, parsed tree, and template tree, respectively, into the system
(sequence similarity, structural similarity, and template similarity contents). After the MOT*
(Maximum Likelihood Estimation) experiment of the NMT model, the three represented similarity
features will be integrated with the NMT model by benefiting from the final editing method
represented by the red arrow (online color figure) (Zhang et al. 2020).

The study has examined the extent to which the parameters related to the number of neighbors (k),
distance, and weight functions of the K-NN algorithm affect classification performance. It is crucial to
select an appropriate value for k. As the value of k increases, smoother decision boundaries will form,
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but the computational load will increase. Conversely, as the value of k decreases, K-NN will be more
sensitive to noisy data, but it will operate faster. Distance functions should also be selected according
to the distribution of the samples (Tasc1 and Onan, 2016, p.4).

The machine translation process, as described by Okyayuz (2021, pp.237-238), is a complex structure,
not consisting of sequential operations as exactly described. The process is generally outlined as
follows:

The first stage is called the source text analysis stage.

The program first segments and recognizes words and sentences.

Then it performs word-level searches.

Morphological analysis of the source text is performed.

The source and target data dictionaries are scanned, followed by syntactic and semantic analysis.

In the transfer stage following this first stage, mapping is performed from the word level to the
structure level, and transfer rules from the source to the target are applied.

In the synthesis stage, morphological production begins, and linearization is performed to produce the
target text.

Please note that the exact process can vary depending on the specific machine translation model used.
1.3 Review - Editing

To achieve better and more qualified results from Al-based translation products, the output generated
by the machine is subsequently reviewed and enhanced by a translator. This process is referred to as
revised machine translation or machine translation post-editing.

Computers can be seen as more effective because they can store more data, generally provide more
consistent translations (e.g., consistently translating a source term throughout the text in the target
language), and can perform translations faster than humans. However, when the concept of
effectiveness is expanded to include quality elements, humans are naturally more effective in
understanding and analyzing spoken and written language, and in interpreting the different meanings
and complex structures within this language (Okyayuz, 2021, p. 221).

In cases where Al falls short, such as in the translation of synonymous or idiomatic expressions,
emotions understood from context, or ambiguous sentences, it is necessary for an expert translator to
perform post-editing and verify the translation. The richer and more detailed the source text, the higher
the error rate of Al-based translation products.

Of course, an improvement in translation quality can be expected with post-editing. This need
becomes even more pronounced in the field of technical translation. Al systems can be used to
improve the quality of translations in post-editing. Large translation companies will set up or
incorporate these systems into their operations to increase productivity and reduce the cost per word.
Conversely, new, rare, or unseen content, as well as specialized fields such as literary translation and
advertising adaptation, should remain under the protection of human translators.

The review and editing stage involves very important tasks for the translator. The translator should be
able to identify and edit the areas that the machine translation cannot perceive, and should have the
ability to recognize and interpret the subtle meanings that the machine translation cannot capture. An



explanation is also needed regarding the translator's qualifications. Bogen¢ Demirel (2021, p.93)
expresses his thoughts on the qualifications that translators should have with the following statements:

e They should be aware of what is happening around them: The agenda, social conditions,
relationships, etc. should be in the translator's frame of reference.

* They should be aware of their position in the field: In the field described by Bourdieu and Wacquant
as a ‘'space of conflict and competition, analogous to a battlefield', the translator should be able to
adapt to competitive conditions.

* They should keep their social/cultural baggage as full as possible: They should strive to hold strong
cards that will keep their symbolic capital strong, in addition to their economic, social, and cultural
capital, such as prefaces, awards, diplomas, certificates.

* They should not forget that they are assuming a translator identity along with their habitus: Habitus
affects the translator's environment, cultural knowledge and accumulation, social environment,
economic power, ideological perspective, and also affects the translation act, text selection, process,
decisions made during and after the process, and is affected by these decisions.

* They should protect their illusio and act strategically in their struggle: For example, the translator
may have the opportunity to choose a publisher that will provide material benefits and at the same
time earn respect and contribute to their symbolic capital.

* An emergency plan should always be ready: It must have b, ¢, d plans against the dynamics it is
involved in. For example, in the face of an unexpected request or intervention from the
editor/publisher, a sudden glitch or change, because dynamics are moving mechanisms within the
relationship of the translator, translation product, and production process.

1.4 Artificial Intelligence-Based Translation Collaboration

Today, Systran, which offers translation products and solutions on all kinds of platforms from desktop
to corporate servers, provides real-time language solutions in areas such as intra-corporate
collaboration, research, e-discovery, content management, online customer support, and e-commerce
to help organizations improve their multilingual communication strategies and increase their
productivity. Serving with more than 130 language combinations, Systran is also the first choice of
global companies. Systran has managed to combine the opportunities offered by linguistic technology
with statistical techniques by using the first hybrid machine translation robot in the market. In this
approach, which is expressed as self-learning, the system allows users to train the software according
to any specific field and the goals of the business to achieve higher quality translations (Aslan, 2019,
p.72).

Ted (Technology, Entertainment, and Design) is an infrastructure developed for people and various
organizations to hold their local events. The series of Ted conferences, which is formed by the first
letters of the words "Technology", "Entertainment”, and "Design", was first organized in 1984 and has
been held regularly every year since 1990. Initially covering only the mentioned areas, the event has
now transformed into conferences covering all topics. The license holder of Ted talks, which started
with the motto "ldeas Worth Sharing"”, is also the owner of Amazon, Jeff Bezos. The organization
apparently has no profit motive: "Spreading unique, different, valuable, rare ideas to the widest
audiences". Ted Talks is a social sharing site established in this context. To become a speaker at Ted, a
candidate form must be filled out. The form consists of two parts. One is the part that the nominator
needs to fill out, and the other is the part that the nominee needs to fill out. If you want to be a



personal speaker candidate by saying "I have an idea worth sharing”, the person applying individually
should fill out both parts of the form. What you want to say must fit into 18 minutes. Because the time
allocated for each speaker is limited to 18 minutes. Ted translators are volunteers who write the
subtitles of Ted Talks to help spread knowledge, research, and great ideas across languages and
borders. The idea of translating "Ted Talks" emerged upon incoming requests. When viewers from all
over the world started asking if they could translate the ideas and impressive research they loved to
share with their friends and families, and even some sent finished translations to the site, Ted,
realizing the real need for accessibility, developed a system that allows volunteers to translate their
favorite talks into any language. The Ted Translators program was created by 200 volunteer
translators. It was launched in 2009 with 300 translations in 40 languages. Today, it has published
more than 182,377 translations in 115 languages, created by over 39,000 volunteers whose numbers
continue to increase. In 2012, the program was expanded to include the transcription and translation of
TEDx Talks, the translation of Ted-Ed lessons, and the translation of content distributed by global
partners that help grow Ted's global footprint.

Systran and Ted have collaborated to develop an Al-based translation infrastructure. Systran, an Al-
based translation technology company, announced a new partnership with Ted in 2020 to create
special neural translation models based on high-quality translations of Ted talks. Starting with ten
languages, Systran will use Ted content to develop neural machine translation models for producing
technical content in various fields. This partnership aims to further advance machine learning based on
Al in the field of translation. This model; With Al-based translation learning, it is designed to meet the
advanced translation needs of multinational companies, educational institutions, government agencies,
and other organizations by ensuring the correct and fluent translation of scientific, commercial, and
technical content in ten languages initially. The processed language data coming from Ted's large
cache will allow Systran to further expand its neural translation models. With this step, Systran has
taken an important step to develop Ted content and machine learning as a commercial product

2. RESULTS

Artificial Intelligence (Al), which appears in countless contents to make life easier, encompasses
many technological fields. Predictive Analytics and Deep Learning emerge under the subheading of
Machine Learning. We also see it in the network of Expert Systems. It also manifests itself in the
Natural Language Processing process. It is used in speech systems that transfer from speech to text
and from text to speech, as well as in the improvement process. In vision systems, Al is utilized in
artificial vision and image detection. Moreover, robotic systems constitute one of the most significant
areas of interest for Al.

The speed of information technologies, the need for communication, the increase in the internet and
online information sharing have expanded the translation market, increasing the demand for instant
and uninterrupted translation products along with the demand for translation. The change and
development of market needs have enabled the development of machine translation software,
especially the commercialization and proliferation of Al-based machine learning model work and
infrastructures. Initially, the translation quality of the machine translation models used was not very
sufficient, and they did not provide the desired results in terms of meaning. Over time, each model
developed has become more efficient than the previous translation product. From rule-based models to
example-based models, then to statistical models that can produce better translation products than the
previous ones; a transition has been made to Al-based neural models, which have reached a further



point in terms of translation quality among others. Each has made a very important contribution to the
field in its own context and time and has taken its place in the applied, technical, and theoretical
dimension of translation studies. In neural machine translation, neural networks are used to obtain
translations that more precisely reveal the meaning of a sentence and the differences between them by
utilizing Al technology. The ability of these networks to process and analyze much more information
than other models has paved the way for providing a more qualified translation product. The power of
artificial neural networks and algorithmic software has made significant contributions to the
development of Al-based translation infrastructures. In neural machine translation, the source element
(sentence, text, etc.) loaded into the system is analyzed and divided into parts. After this diagnosis, the
word is analyzed formally and structurally. It scans the texts recorded in its database. The semantic
analysis process takes place with the help of algorithmic software and artificial neural networks. After
the final editing, the translation product in the target language system is uploaded. At the end of the
Al-based machine translation process, the quality of the translation product still needs to be monitored
and controlled. In cases where Al falls short, it is verified by the final editing made by an expert
translator.

Systran and Ted have recently partnered to provide a translation infrastructure that will enable more
qualified translations for the purpose of using and developing the translation corpus of Ted talks to
create Al-based neural translation models. The aim of this partnership is to further advance machine
learning based on Al in the field of translation. With machine learning based on Al, it is aimed to meet
the qualified and expert translation needs of multinational companies, educational institutions,
government agencies, and other organizations by ensuring the accurate and fluent translation of
various language pairs, scientific, commercial, and technical content.

Despite the significant developments in translation software and programming languages with the
advancement of Al technology, it is a fact that even if it is Al-based, it has not been able to perceive
and translate the source text at the same level as a real, expert translator so far. This is because the
subtleties of language use are a structure and scientific field that can only be understood precisely by
the human brain. However, it is among the predictions that as these problems are strengthened with
software and corpus bases day by day, the translation product coming out of Al-based infrastructures
can be realized with less erroneous analysis and transfers.
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YAPAY ZEKANIN CEViRi UYGULAMALARINA YENILIiKCi
YANSIMALARI*

Osman COSKUN"

OZET

Yapay zeka hayatimizin her alanmi etkileyen yenilik ve girisimlerin en 6nemli teknolojisidir. Bu teknoloji
Ozellikle makine 6grenmesinde, uzman sistemlerde, dogal dil islemede, konusma sistemlerinde, iyilestirme
stirecinde, gorme sistemlerinde ve robotik sistemlerde kullanilir. Teknolojik yenilikler, iletisim, bilgi paylasimi
gibi gelismeler ¢eviri pazarini genisletmistir. Bununla birlikte ¢eviriye olan talep artmistir. Pazar ihtiyaglarinin
degisimi ve gelisimi makine ¢evirisi yazilimlarinin gelismesini saglamistir. Son yillarda bu amaca yonelik Yapay
Zekaya dayali Noral Makine Cevirisi gelistirilmistir. Noral makine g¢evirisinde bir climlenin anlamini ve aradaki
farkliliklar1 daha iyi ortaya koymak i¢in yapay zeka ve noral aglar kullanilir. Yapay zeka temelli Makine Cevirisi
slireci sonunda yine de ¢eviri lirliniin niteliginin gozetim ve denetiminin yapilmasi gereklidir. Yapay zekanin
eksik kaldig1 durumda geviri iiriinii, uzman bir ¢evirmen eliyle en son diizenleme yapilarak dogrulanir. Systran
ve Ted, yapay zeka temelli noral geviri modelleri olusturmak ve daha nitelikli ¢eviri yapmay1 saglayacak bir
ceviri altyapis1 kurmak iizere ortaklik kurmuslardir. Bu ortaklikla ¢eviri alaninda yapay zekaya dayali makine
6grenimini daha ileriye gotiirecek ¢aligmalar yapilmasi hedeflenmektedir. Bu calismada yapay zekanin geviri
alanina yenilik¢i yansimalari teknolojik baglamda ele alinmistir. Yazilim ve derlem tabanlariyla giiglendikge
yapay zeka tabanli geviri iriiniiniin daha az hatayla ger¢eklesecegi dngoriilebilir.

Anahtar Kelimeler: Yapay zeka, ¢eviri, yenilik, teknoloji
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1. GIRIS

Ceviride Yapay Zekénin (YZ) gelismesine olanak saglayan teknolojik altyapilar siirekli gelismekte ve
yenilenmektedir. YZ calismalarinin ¢eviribilim baglaminda cesitli iirlin kullanicilarina giin gegtikce
daha tatmin edici sonuglar vermesi bu alandaki ¢aligmalar ve igbirliklerini de hizlandirmistir.
Ataseven (2021, s.278) James S. Holmes’in “yeni bir sorun ya da sorunlar dizisiyle karsilagildiginda
komsu alanlardan arastirmacilarin kendi alanlarinda sorunlara yanit veren paradigma ve modellerle
sorunlart ¢ézme yarisina girdiklerini” aktarir. YZ alanindaki gelismelerin g¢eviri alanina hizlica
uyarlanmast bu bakigin bir sonucu olarak goriilebilir. 17. yiizyilda ortaya atilan makine ¢evirisi
kavramu Ikinci Diinya Savasi'ndan sonra hizla geliserek, sonucunda iiriin odakli veriler elde edilmeye
baglanmaistir.

Alan Turing, 1950 yilinda “makineler diistinebilir mi?” sorusuyla basladigi Computing Machinery and
Intelligence adli ¢aligmasinda, bu sorunun cevabinin “makine” ve “diisiinme” terimlerinin tanimi
yapilarak bulunamayacagini, onun yerine Imitation Game adini verdigi bir test ile tanimlanabilecegini
ifade etmektedir. Bu test Turing testi olarak bilinir (akt. Karabulut, 2021, s.1519) ve bir makinenin
diisiiniip diisiinemeyecegine akilct bir yanit bulmaya odaklanmaktadir.

Ceviribilim alaninda karsilik bulan c¢aligmalarda ilk Onceleri kullanilan yapi, dil kurallarina dayal
so0zdizimi, kelime bilgisi, dilbilgisi, anlambilim odakli “kural tabanli” g¢eviri programlaridir. Elde
edilen veriler ceviri kalitesi yoniinden ¢ok verimli degildir. Zira bir dil belirli kurallardan olussa da
aykir1 durumlar ve kullanildigi baglam anlami sekillendirmede oldukga etkilidir. 1990'lardan itibaren,
kural tabanli geviri yeni kullanilan sistemlerle “istatistiksel g¢eviriye” dogru kaymaya baslar.
Istatistiksel ¢eviri programlar1 2000'li yillarda gelisen tiim ¢evrimigi ceviri uygulamalarina kaynaklik
etti. YZ alanindaki ¢aligmalarla beraber “noral makine g¢evirisi” temelli uygulamalar kullanilmaya
baslanilir. 2015°ten itibaren ise bu modeller 6ne ¢ikmaya baslar ve noral makine ¢evirisi (NMC) terimi
YZ iizerine bilimsel bir makalede ilk kez 2014 yilinda kullanilir.

Ilya Sutskever, Oriol Vinyals ve Quoc V. Le 2014 yilinda yaptiklar1 “Sequence to Sequence Learning
with Neural Networks” baglikli ¢aligmalarinda ilk kez “neural translation system” (noral c¢eviri
sistemi) terimini kullanmiglardir. Bu makalede Deep Neural Networks (Derin Sinir Aglari)
baglaminda Ingilizce'den Fransizca'ya ceviri gdrevinde, uzun-kisa siireli bellek tarafindan iiretilen
cevirilerin aldig1 geviri kalite puaninin hesaplanmasi ele alinmaktadir. Ayni y1l Kyunghyun Cho, Bart
van Merrienboer, Dzmitry Bahdanau ve Yoshua Bengio’nun hazirladigi, “On the Properties of Neural
Machine Translation: Encoder—Decoder Approaches” adli makale yayimmlanmig ve bu terim
alanyazinda nihai olarak yerini almistir. Calismanin igeriginde iki model kullanilarak noral makine
cevirisinin 6zellikleri analiz edilmeye ¢aligilmistir. Yine ayni yil Dzmitry Bahdanau, KyungHyun Cho
ve Yoshua Bengio tarafindan kaleme alinan, “Neural Machine Translation by Jointly Learning to
Align and Translate” baslikli yayindan bagka bir calisgmada da “neural machine translation”(ndral
makine g¢evirisi) terimi kullanilmigtir. Bu makalenin igerigine goz atacak olursak; sabit uzunlukta bir
vektor kullaniminin temel kodlayici-kod ¢6ziicii yapisinin performansini iyilestirmede bir sorun
oldugundan hareketle Onerdikleri modelin, bir hedef kelimeyi tahmin etmede kaynak ciimlenin
boliimlerini zorlanmadan otomatik olarak aramasina imkan verecek sekilde genisletmek
onerilmektedir. Ayrica bu yeni yaklagimla, Ingilizce'den Fransizca'ya geviri gorevinde mevcut son
teknoloji ifade tabanli sistemle karsilastirilabilir bir g¢eviri performansi elde edildigine vurgu
yapilmaktadir.



Sinirsel makine cevirisi, tamamen sinir aglarina dayali istatistiksel makine c¢evirisine nispeten yeni bir
yaklagimdir. Sinirsel makine c¢eviri modelleri genellikle bir kodlayici ve bir kod coziiciiden olusur.
Kodlayici, degisken uzunluklu bir giris climlesinden sabit uzunluklu bir gosterim ¢ikarir ve kod
¢0ziicli bu gosterimden dogru bir geviri liretir (Cho vd, 2014).

Geleneksel istatistiksel makine ¢evirisinden farkli olarak, néral makine ¢evirisi, ¢eviri performansini
en ist diizeye ¢ikarmak icin ortak aglardan tek bir sinir ag1 olusturmayi amaglamaktadir. Yakin
zamanda noral makine gevirisi i¢in Onerilen yapilar genellikle kodlayici-kod ¢oziicii sinifinda yer
almaktadir. Bu modeller kaynak ciimleyi bir kod ¢oziiciinlin iirettigi ceviriyi sabit uzunlukta bir
vektore kodlamaktadir (Bahdanau vd, 2014).

Okyayuz (2021, s.213), cevirmenligi meslek edinen kisi veya kurumsal yapilarin ¢eviri
teknolojilerinden haberdar olmalar1 ve bunlar1 meslek hayati iginde kullanmalarinin bir gereklilik
oldugunun altin1 ¢izerek, g¢eviri teknolojileri hakkinda bilgi sahibi olmanin da yetmedigini; bu
teknolojileri hizli ve etkin sekilde kullanmay1 deneyimleyerek 6grenmenin artik meslegin bir pargasi
oldugunu vurgulamaktadir.

1.1 Yapay Zeka Nedir?

McCarthy (2004, akt. Arslan, 2017) YZ’yi, “insan benzeri zeki makineler, 6zellikle de zeki bilgisayar
programlar1 yapma bilimi ve miihendisligi” olarak ifade etmistir. Buna gore; bir bilgisayarin akil
yliriitme, problem ¢6zme, anlam ¢ikarma ve genelleme gibi insans1 davraniglar gostermesi yani {ist
seviye biligsel becerileri kullanmas1 YZ olarak tanimlanabilir.

Bilim ve teknoloji diinyasiin hizla gelismesiyle, is, sosyal ve giinliikk hayatlarimiza sayisiz teknolojik
yenilik girmistir. Bugiin, YZ teknolojisi hayatimiza dokunarak en ¢ok konusulan ve tartisilan konu
olmay1 basarmustir. Istihbarat ve analiz, bilgi yonetimi, goriintii tanima, giivenli haberlesme gibi pek
cok alanda YZ teknolojileri rol oynamaktadir (Bogeng Demirel, 2021, 5.90).

Fransiz diisiiniir Pierre Levy (2018), gelecekte YZ’nin otonomlasmasi diisiincesine bir elestiri olarak,
bu diisiince olsa olsa “insanin farkli ¢aglarda farkli nesneleri aragsallagtirmasinin bir tezahiirli olarak
yorumlanabilir,” demektedir. Bir teknoloji teorisyeni olan Levy, YZ’nin gelecekte otonomlasmasi
diisiincesini homosapiensten bu yana insanoglunun gesitli nesneleri aragsallagtirmasindan 6te bir sey
olmadigini ve asil YZ’nin insanoglunun zekasi oldugunu ifade etmektedir. Bunun nedenini ise YZ nin
cesitli verileri kaydetmesi durumu insanin yazinin icadiyla birlikte baslayan ve kiitiiphane, telefon,
telgraf, televizyon, bilgisayar ya da algoritmalar gibi araclarla kaydetmeye baslamasiyla es deger ve
daha eski olmasindan kaynaklanmasi olarak agiklamaktadir. Levy’nin agiklamasi dogrultusunda,
insanin icat ettigi YZ’nin, daha 6nce yine insanin icat ettigi araglardan bir farki olmadigini, asil insan
aklinin nesilden nesile gelen bilgi dagarciginin ¢esitli depolama alanlar1 sayesinde cisimleserek, YZ’ye
donistiigini ifade etmektedir (Karabulut, 2021, s.1534). Romero ve arkadaslari, YZ’nin dahil oldugu
yedi alami alintilar (bkz. Sekil 1). YZ genellikle bir robotla 6zdeslestirilir, bununla beraber belirli
gbvdeye yukli bir sistemdir. YZ, 6zellikle Google Translate veya Reverso’nun kullanildigi bir alan
olan Konusma alaninda oldugu gibi, bir¢ok alana algoritmik bir bi¢imde miidahale eden bir dizi
tekniktir (Romero vd. 2021, s.6). Giiniimiizde YZ teknolojisi birgok alanla iligkilendirilmektedir (bkz.
Sekil 1). Ornegin YZ, makine dgrenmesi alaninda gelisim gosterir. Ozellikle Kestirimsel Coziimleme
ve Derin Ogrenme makine dgreniminde YZ’nin bir alt sistemi ve uygulamasidir.

Uzman sistemler aginda da YZ ile karsilagilir. Uzman sistemler insan uzmanlhigi gerektiren
problemleri ¢6zmek i¢in bilgisayar tarafindan depolanan insan bilgisini kullanan bir sistemdir. Bu
sistemler hem uzman olmayanlar tarafindan problemlerin ¢dzlimii i¢in kullanilir, hem de uzmanlar
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tarafindan bilgili yardimcilar olarak kullanilir. Bu yazilimlarin mantigt; bilgilerin bilgi tabanlarina
depolanip daha sonra problemlerle karsilasildiginda bu bilgi tabanlarinin {izerinde yapilan ¢ikarimlarla
sounuglara ulagmaya caligilmast seklindedir
(https://web.itu.edu.tr/~sonmez/lisans/es/uzman_sistemler giris.pdf). Alt alan olarak Dogal Dil
Isleme; siniflandirma ve kiimeleme, ¢eviri, bilgi siizme gibi uygulamalarda yaygin olarak YZ’yi
kullanir. Baska bir YZ alt ¢alisma alani olan konusma sistemlerinde konusmadan metne, metinden
konusmaya aktarim yapan uygulamalarda YZ kulanilir. Belirli bir durumu modelleyen matematik
formiilleri kullanarak miimkiin olan en iyi ¢6zliimii bulmaya calisan iyilestirme (optimizasyon)
siirecinde YZ’den faydalanilir. Gérme sistemlerinde yapay goérme ve goriintii tespitinde YZ’den
yararlanilir. Ayrica robotik alan YZ ile iliskilendirilen bir diger alt alandr.

Derin Ogrenme Rt RO LT

Makine Uzman

Sistemler

Kestirimsel Géziimleme @
3 Ogrenmesi

® Siniflandirma ve Kimeleme

@ Bilgi Stzme

@ Konusmadan Metne

Goérme

% Pl Planlama/ Y, :
e ) lyilesfirme reneaes ...|\’|1,'71'.» len Konugmaya

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

Akin (2008, akt. Karabulut, 2021:1520), Russell ve Norvig’den (2010) iki tiir siniflama alintilar
(bkz.Tablo 1). Birincisi, insan gibi diisiinen sistemler: insanin bellek, zihin vb. disiinsel
mekanizmalarini modelleme yontemiyle YZ sistemlerini gelistirmek hedefinde olanlar. [nsan gibi
davranan sistemler: siradan bir goézlemciye davramglart insandan farksiz gelecek sistemlerin
olusturulmas1 bu ¢alismalarin amacini olusturmaktadir. ikincisi, rasyonel diisiinen sistemler: bu
yontemde rasyonellik, verilen bir durum i¢in en dogru sey olarak tanimlanabilir. Bu caligmalar,
insanlarin rasyonel olmadigi kararlarimin duygular1 tarafindan olumsuz sekilde etkilendigi
varsayimindan yola ¢ikarak “Dogru diistince nedir?” sorusuna yanit ararlar. Rasyonel davranan
sistemler: Herhangi bir durum kargisinda enerji, bellek ve hesaplama kapasitelerine gére en dogru seyi
yapan sistemlerin olusturulmasidir.
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Tablo. 1
Stuart Russel ve Peter Norvig’e (2010, akt. Karabulut, 2021, 5.1520) gore YZ Siiflandirmasi

Insan gibi diisiinen sistemler Rasyonel diisiinen sistemler

Diisiinen bilgisayarlar konusundaki ~ Hesaplama modellerinin kullanimi yoluyla zihinsel
heyecan verici yeni ¢abalar... tam becerilerin incelenmesi (Charniak & McDermott, 1985)
anlamiyla zihinsel makineler

(Haugeland, 1985)

Insan diisiincesiyle Algilama, akil yiiriitme ve hareket etmeyi miimkiin kilan
iligskilendirdigimiz karar verme, hesaplamalarin incelenmesi (Winston, 1992)

problem ¢dzme, 6grenme gibi

aktivitelerin otomasyonu (Bellman,

1978)
Insan gibi davranan sistemler Rasyonel davranan sistemler
Insanlar tarafindan Hesaplamali zeka kullanimi akilli davranislart agiklamak ve

gergeklestirildiginde zeka gerektiren  tasariminin incelenmesidir (Poole vd., 1998)
islevleri yerine getiren makineler
yaratma sanati (Kurzwell, 1990)

Su anda insanlarin daha iyi oldugu YZ yapay olan akilli davranislarla ilgilidir (Nilsson, 1998)
seyleri bilgisayarlarin nasil

yapacagina dair ¢aligma (Rich and

Knight, 1991)

Barraud (2019, s.22) ¢esitli alanlarda birgok yeniligin kaynagi olarak goriilen bu meta ve mega devrim
YZ aklini, daha iyi anlamak i¢in dort biligsel ¢abay1 birlikte degerlendirmek gerektigini ifade eder;

1. Insani bakis acisi: YZ’nin yalnizca insanlar tarafindan ve insanlar igin gelistirilmis bir arag
oldugu kabul edilmelidir.

2. Teknik bakis agist: Teknolojinin dongiisiine ve isleyisine ilgi duyulmalidir.
3. Sosyal, politik ve ekonomik bakis agisi: YZ’nin toplumsal sonuglarina odaklanilmalidir.
4. Bilimsel bakis agisi: Arastirmacilara s6z vererek dinlenilmelidirler.

Calismalar ve uygulamalarin sonucu YZ’nin kendi igerisinde 3 farkli evrede oldugunu ortaya koyar
(bkz. Tablo 2. Kaplan ve Haenlein, 2019, akt. Karabulut, 2021, s.1522)

1. Zayif YZ (Artificial Narrow Intelligence - ANI): Giiniimiizde kullanilan sesli yanit sistemleri akill
telefon uygulamalarindaki masal anlatan, sorulan sorulara cevap veren hatta saka bile yapabilen
uygulamalar bu sinifa girer.

Zayif YZ (Weak Al) olarak da bilinen zayif YZ tek bir hedef, islem ya da problemi ¢6zmek igin
tasarlanmis sistemler olarak tanimlanmaktadir (Jajal, 2018, akt. Karabulut, 2021, 5.1521-1522).

2. Genel YZ (Artificial General Intelligence - AGI): Bir makinenin insan etkisi olmaksizin kendi
kendine 6grenmesi ve derin 6grenme (deep learning) tabanli uygulamalar bu simiftadir.
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Zayif YZ neslinden farki ise, makinenin bilgi ve becerilerini farkli durum ve baglamlarda
uygulamasina izin vermesidir. Bu bagimsiz 6grenme ve problem ¢dzme becerisi Zayif YZ’ye gore

insan zekasina daha yakin niteliklere sahip olmasma neden olmaktadir (Davidson, 2019, akt.
Karabulut, 2021, s.1521-1522).

Genel YZ bilgisayar zekasini ve is halledebilme kapasitesini insanlarinkine esit tutuyor. Apple’n
yardimc1 kurucularindan Steve Wozniak genel YZ’yle bizim adinin yaygin kullanilmasindan dolay1
daha tanidik oldugumuz YZ kavramini karsilagtirmak igin bir test gelistirmistir. “Coffee Test” olarak
adlandirilan bu deneyde bir robot normal standartlarda bir eve giriyor ve kahve hazirlamay1 deniyor.
Bu ayni zamanda robotun ihtiyaci olacag: tiim gerecleri yardim almadan bulmasi ve kahve yapim
stireclerini kendince ¢ozebilmesi demek. YZ algoritmalariyla donatilmig bir sistem bahsedilen siireci
basariyla tamamlayabiliyorsa bu sistem ayni zamanda genel YZ’ye bir 6rnek olmanin unvanim
kazaniyor (https://turkiye.ai/beneficial-agi-2019/).

3. Siiper YZ ile ilgili (Artificial Super Intelligence - ASI): Heniiz varsayim agsamasinda olan, en akilt
insan beyninden daha ileri bir sisteme sahip olacag: diistiniilen, insanlara hi¢ ihtiya¢ duyulmayacagi
ongoriilen, problem ¢6zme yetenegine sahip en ileri sistemler bu sinifa dahil edilmektedir.

Oxford Universitesi’nden filozof Nick Bostrom Siiper YZ’yi “hemen hemen tiim ilgi alanlarindaki
insanlarin bilissel performansint biiyiik 6l¢iide asan herhangi bir akil” olarak tanimlamaktadir (Jajal,
2018, akt. Karabulut, 2021, 5.1521-1522).

Tablo 2

Yapay Zekanin Asamalart

Zay1f Yapay Zeka Genel Yapay Zeka Stiper Yapay Zeka

Zay1f — Insan seviyesinin Giiglii — Insan seviyesinde Bilingli / Kendini taniyan,
altinda insan seviyesinin iistiinde
Spesifik alanlarda Cesitli alanlarda uygulanan Herhangi bir alana uygulanan
uygulanan sistemlerdir. sistemlerdir. sistemlerdir.

Otonom bir yapidadir ve Bagimsiz bir yapidadir ve Kendisine verilen gorev
programlamada verilen programlamada verilen gérevin disindaki sorunlari aninda
gorevin digindaki sorunlar1  disindaki sorunlar1 ¢ozebilir. ¢ozebilir.

¢Ozemez.

Performans olarak insanlara Performans olarak insanlara esit ya Her alanda insanlar1 geride
esit ya da daha iyi da daha iyi performans birakmaktadir.
performans gostermektedir.  gostermektedir.

Bu bilgiler 1s18inda, YZ kiiltiirel deneyimlerden faydalanabilmekte ve bunlari kullanabilmektedir.
YZ’nin gorsel sanat iriinleri tasarladigi bir baska ornekse Simon Colton’un programladigi The
Painting Fool adli algoritmadir. The Painting Fool, AARON’dan ¢ok daha 6zerk bir yapiya sahiptir.
Program fiziksel olarak tuval lizerine boya uygulamasa da, bircok stili dijital olarak simiile etmektedir
(Mantaras, 2017, akt. Karabulut, 2021, s.1527). The Painting Fool, sadece asgari bir yonlendirmeye
ihtiya¢ duymakta ve kaynak materyal i¢in web iizerinden ¢evrimigi olarak kendi konseptini
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olusturabilmektedir. Program konuyla ilgili kendi web aramasini yapmakta ve sosyal medya aglari
iizerinden de bu taramay1 gerceklestirmektedir. Bu yaklasim kitleler i¢cin anlam ifade eden bir sanatsal
iiriin iiretmesine izin vermesi fikrine dayanir, ¢iinkii yazilim web {izerinden hareket ederken, hisseden
ve tartigan insan deneyiminden faydalanmaktadir (Colton vd., 2015, akt. Karabulut, 2021, 5.1527).

“Geleneksel veri igleme araglari ile analizi yapilamayan ve yonetilemeyecek kadar biiyiik miktardaki
veri setleri” olarak tarif edilen (Ohlhorst, 2013) biiyiik veri, kisaca 5V diyebilecegimiz bes kavram ile
betimlenmektedir: Volume (Hacim), Velocity (Hiz), Variety (Cesitlilik), Verification (Dogrulama) ve
Value (Deger). Veri kaynaklart ve veri ¢esitlerindeki artis ile birlikte bu tanim; Volume, Velocity,
Variety, Value, Veracity (Gergeklik), Volatility (Oynaklik) ve Validity (Gegerlik) olmak tizere 7V
(Khan vd., 2014), bunlara Vulnerability (Hassaslik), Variability (Degiskenlik) ve Visualization
(Gorsellestirme) ilave edilerek 10V (Firican, 2017) kavramlarin1 da kapsayacak sekilde genisletilebilir
(akt.Atalay ve Celik, 2017, 5.156-157).

Burada unutulmamasi gereken husus, tiim bu verilerin yalnizca dijital degil fotograf, resim, video, ses,
metin, konum (GPS) bilgisi vs. gibi pek ¢ok ¢esitte ve her biri i¢in ¢esitli boyutlarda olmasidir. Boyle
olunca da asil 6nemli olan, bu kadar biiyiik, hizli ve ¢esitli olan veri toplulugundan anlamli ve degerli
olan bilgiyi elde etmektir. Bu amacla gelistirilen yontemler i¢in “Big Data Analysis-Biiyiik Veri
Analizi” tabiri kullanilmaktadir (Atalay ve Celik, 2017, 5.158).

1.2 Makine Cevirisi

Makine gevirisinin kdkeni 9. yiizyilda Arap bir kriptograf olan Al-Kindi’nin ¢alismalarma dayanir.
S6zkonusu arastirmaci, giniimiizde hald makine ¢evirisinde kullanilan kriptoanalizi, siklik
cOziimlemesini, olasilik ve istatistigi kullanarak diller aras1 sistemik ¢eviri icin teknikler gelistirmistir
(Okyayuz: 2021, s.232). Edmond Cary 50’lerdeki bir ifadesinde “modern diinyay1 koca bir ¢eviri
makinasi”na benzetir. O zamanlar edebi ¢eviride yorumlama baglaminda kullanilan bu diigiince teknik
baglamda da gerceklesmis goriinmektedir. Makine gevirisi, belirli bir dilde hazirlanmig bir kaynak
metnin ¢esitli algoritmik yazilimlar sayesinde insan miidahalesi olmaksizin bagka bir dile bilgisayar ve
tiirevleri araciligiyla otomatik olarak cevrilmesidir. Bu tanimda gecen “insan miidahalesi” ifadesi
cevirinin bir ¢evirmen veya ¢eviri yapmaya yetkin bir insan eli ile yapilmayisidir. Zira makine
cevirilerinin her tiirlii altyapisinin insan eliyle yapildigini vurgulamak gerekir. Okyayuz (2021, 5.221),
ceviri programlar1 ve uygulamalarinin ¢evirinin daha hizli, daha tutarli, daha etkin, daha kisa siirede,
daha planh ve diizenli olmasini sagladigini belirterek bu program ve uygulamalarin kalite kontroliinii
kolaylastirdigini, siirdiiriilebilir is yiikiinii diizenledigini, ¢evirmenin emegini yeniden kullanmasini
saglayabildigini, ceviri projelerinde yapilandirma yapmaya olanak sagladigini, proje yOnetimini
kolaylastirdigini ve baska yararlarinin da oldugunu belirtmektedir.

Cevirmek istediginiz icerik dogasi geregi ekinsel ise, makine ceviri altyapilar1 bunlar g¢evirmek
istediginiz dillerin kiiltiiriine uyarlayamayabilir. Ornegin, bir pazarlama baglaminda, reklam hedef
ekinin alg1 ve yasantisina uygun degilse, ayni etkiye sahip olmaz hatta tamamen etkisiz bile
kalabilmektedir. Bununla birlikte metinler yerel 6geler icerebilir. Ornegin, ABD pazar1 hedefleniyorsa,
santimetreyi ing cinsinden Olgen veya avroyu dolara doniistiiriilmesi gereken para birimi cinsinden
Olcimler alinmalidir. Makine c¢evirisi bu doniistiirmeleri yapmaz ve sonu¢ okuyuculariniz igin
tamamen anlasilmaz olabilir (www.e-translation-agency.com). Hélihazirda makine gevirisi ¢alismalari
biiylik 6l¢iide noéral makine ¢evirisi yaklasimi temelinde devam etmektedir. YZ teknolojilerindeki
gelismelerin bir sonucu olarak ortaya cikan bu yeni sistem, derin Ogrenme (deep learning)
algoritmalarin1 kullanarak ceviri kalitesini epeyce gelistirmistir. Zira daha 6nce cevirisi yapilmis
milyonlarca g¢eviri birimini igeren ¢ok genis derlemlerden yararlanan bu yontemde veri girisi arttikga
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sistemin performansi da artmaktadir. Son yillarda gittik¢ce daha fazla insan tarafindan kullanilan sosyal
medya siteleri ve bulut bilisim uygulamalari internetteki veri miktarmin artmasina 6nemli katkilarda
bulunmus ve Derin 6grenme algoritmalarinin yeteneklerini gelistirmislerdir (Aslan, 2019, s.115).
Makine c¢evirisi programlari kimi alam1 ¢ok iyi c¢evirebilirken kimi alanda da anlamsiz ve
kullanilamayacak sonuglar vermektedir. Her makine ¢evirisi ayni sonucu vermedigi gibi, her makine
cevirisi programi farkli metinlerde de ayni kalitede sonug¢ vermeyecektir. Tutarl kalitede ¢eviri yapan
bir profesyonel (bir teknik ¢evirmen, 6zel alan ¢evirmeni) bu anlamda simdilik “makineden” bir adim
onde olacaktir. “YZ ile isleyen makine gevirisi programlar1 insan ¢evirmenden daha etkin midir?”
sorusunun cevabi ise “ne evet ne hayir”dir (Okyayuz, 2021, 5.221).

1.2.1 Makine Ceyvirisi Tarihsel Gelisiminde Modeller

Tarihi seyri i¢inde makine ¢evirisi dort baslikta incelenebilir (bkz. Sekil 2). 1950’lerden baslayarak
kural temelli makine ¢evirisi, 1980°lerde 6rnek temelli makine g¢evirisi 1990’larda istatistiksel makine
cevirisi modelleri gelistirilip kullanilmistir. 2014 yilindan itibaren YZ temelli noral makine cevirisi
modeli gelistirilmeye ve kullanilmaya baslanmustir.

Kural Temelli MC :

sézliik Temelli MG Ornek Temelli
e

-Aktarim Temelli MC

-Ara Dil Temelli MC \ /

1950 1980 1990 2015

Sekil 2. Makine Cevirisinin Gelisimi (Sepesy Maucec ve Donaj, 2019, s.3)

1.2.1.1 Kural Temelli Modeller (Rule Based Machine Translation)

Bu tiir modeller kelime tabanli yazilimlar igermektedir. Ceviri yapmak igin sozliiklerden ve / veya
insanlar tarafindan hazirlanip programlanan dilbilgisi kurallarim1 kullanan makine c¢evirisi
sistemleridir. Bu tiir modeller {i¢ baslikta incelenmektedir;

-Sozliik Temelli MC

-Aktarim Temelli MC

-Ara dil Temelli MC

1.2.1.2 Ornek Temelli Model (Example Based Machine Translation)

Ornek temelli MC, analoji fikrinden hareket etmektedir. Kaynak ve hedef dillerdeki ciimle ¢iftlerinin
benzer 6rneklerinin taranmasina dayanmaktadir. Ornek tabanli MC, derlem temelli bir yaklasim iginde
ele alinmaktadir. Ciinkii 6rnekler biiyiik iki dilli derlem altyapilarindan taranmaktadir. Kaynak ciimle
gdz Oniine alindiginda, benzer alt-ciimle bilesenlerine sahip climleler iki dilli derlem kaynagindan
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cikarilir ve daha sonra hedef dilde climlenin tam c¢evirisini olusturmak {izere bu bilesenler-ornekler
kullanilmaktadir.

1.2.1.3 istatistiksel Modeller (Statistical Machine Translation)

[statistiksel MC, istatistiksel verilerin programlama siirecine katilmasma dayanmaktadir. Bu model
biiyiik iki dilli derlemler iizerinde uygulandigindan, ayni zamanda derlem tabanli yaklagimlarin i¢inde
de yer almaktadir. Istatistiksel bir MC modeli, dil bilgisi kurallarmin islenmesini gerektirmemektedir.
Bu model, tek dilli veya iki dilli olan metinlerin analizinden olusturulan istatistiksel modelleri
kullanilmaktadir. Uzerinde islem yapilan verilerden dolayr ayrica ¢alisma verileri olarak da
adlandirilmaktadir. Ne kadar ¢ok calisma verisi islenmisse, daha iyi ve daha biiyilk MC altyapisi
olusturulabilir. Istatistiksel MC sistemleri olusturma, elde etme ve depolanma maliyeti agisindan
pahali altyapilardir. Istatistiksel MC’de, herhangi bir alandan yeterli iki dilli ve / veya tek dilli veri
mevcutsa, belirli bir alana kolayca uyarlanabilmektedir.

1.2.1.4 Noral Modeller (Neural Machine Translations-NMT)

Gilinlimiizde YZ teknolojilerinden yararlanan yeni yontemler ortaya cikmistir. Noral makine cevirisi
olarak adlandirilan yeni bir yontem, c¢eviri kalitesinde dikkate deger bir iyilesme saglamaktadir (Aslan,
2019, s.156).

Noral makine cevirisi (NMC) digerlerine nispeten yeni bir olgudur. Gergekten de, NMC sistemleri
kullanilmaya baglamadan 6nce, makine ¢evirileri yukarida agiklanan birka¢ yapry1 kullanilmaktaydi.
YZ alanindaki aragtirmalar ilerledik¢e, bu uygulama g¢eviri alanina dogal olarak girmis ve geligsmini
hizla siirdiirmektedir. Bu modeller YZ’nin giiciinden yararlanarak bir ciimlenin anlamini ve aradaki
farkliliklart daha kesin bir gekilde ortaya koyan c¢eviriler elde etmek icin noral aglar
kullanmaktadirlar. Noral model iki dilli ve ¢ok dilli derlemler iizerinde uygulandigindan derlem
tabanli yaklagimlarin i¢inde de yer alir.

Okyayuz’un (2021, s.236) ifadesine gore, noral makine gevirisi programlari, adindan da anlagilacagi
iizere, insan beynindekine benzer ndral ag modellerini kullanarak ceviri yapmak igin istatistiksel
modeller gelistirir. Bu yazilimlarin baslica getirisi hem kaynak hem de erek metni ¢6ziimleyebilecek
tek bir sistem olusturmasi ve diger sistemlerden daha gelismis bir yaklasimi icermesidir.

Makinenin islevinin insan beyninin igleyisine ve 6zellikle dil 6grenen bir ¢ocugun beyni ile benzer
olmasi amaglanmistir. Cocuk bir dili ¢evresinden isiterek ve kaliplar1 tespit ederek, kesfederek 6grenir.
Noral makine c¢eviri siirecinde de makine sinir aglar1 sayesinde dil 6grenmek i¢in ayni siireci
isletecektir. Bu siire¢ kendi kendine Ogrenme yontemidir. Bu yontem de NMT’nin temelini
olusturmaktadir (https://www.sooyoos.com).

Noral MC, istatistiksel MC’nin ardindan ortaya ¢ikmustir. Son yillarda ise ¢eviri sektoriinde hizli bir
ilerleme kaydetmistir. Noral MC, kelimelerin vektorel temsillerine dayali biiyiik bir néral ag kullanan
derin 6grenmeye dayali bir modeldir. Istatistiksel MC ile karsilastirildiginda, ayr bir dil modeli, ¢eviri
modeli veya yeniden siralama modeli yoktur, ancak her seferinde bir kelimeyi tahmin eden tek bir dizi
modeli vardir. Tahmin, kaynak ciimleye ve hedef dilde 6nceden tiretilmis diziye gore kosullanir. Noral
aglar benzer kelimeler arasinda istatistiksel kanitlar paylastigindan, Noral MC'nin tahmin giicii
istatistiksel MC‘ye gore daha umut vericidir ( Sepesy Maucec, M. ve Donaj, G. 2019, s.5).

» Bir yapay sinir ag1 yapay néron katmanlarindan meydana gelir.

» Katmanlar parametre olarak bilinen agirliklarla birbirine baglanir.
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» Sinir ag1, iretilen ¢iktiya ve beklenen ¢iktiya gére motora geri bildirim gondererek calisma
asamasinda parametrelerini otomatik olarak diizeltebilmesi bakimindan benzersizdir.

> Ikiden fazla katmani olan yapay sinir agina “derin sinir ag1” denir.
» Dogal dil isleme i¢in kullanilan sinir aglar1 8 ile 20 katmana sahiptir.

Belli bir alanda veya metin tiirlinde en fazla girdi (insan agisindan ‘deneyim’) sahibi olan makine
cevirisi dogal olarak o alanda veya metin tiirlinde ¢eviri yapacak olan ¢evirmenin isine en fazla
yarayan program olacaktir (Okyayuz, 2021, 5.237).
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Sekil 3. NMC Genel Yapi Taslak Goriiniisii (Zhang vd., 2020)

Noral Makine Cevirisinin (NMC) genel yapist Tammlama Modiilii (soldaki noktali dikddrtgen) ve
Ceviri Modiilii (sagdaki noktali dikdortgen) olmak iizere iki temel bilesenden olusmaktadir.
Tanimlama modiiliinde, sar1 dikdortgen, veri kiimelerinin tiim egitim seti ciimlelerinin oldugu ¢ok
boyutlu ¢eviri bellegi yontemlerinin temsili goriiniisiinii olusturmaktadir. Mavi, yesil ve san oklar,
farkli ayrint1 diizeylerinde yiiksek olasilikli climleleri eleyen farkli tanimlama stratejilerini temsil eder
ve pembe dikdortgen, yiliksek potansiyelli dize, yapisal ve sablon boyutlar1 climleleri igerir. Mavi,
yesil ve sar1 oklar, farkli tanimlama stratejilerini temsil edip, farkli ayrinti diizeylerine gore yiiksek
olasilikli climleleri ayristirir ve pembe dikdortgen, dizi olasiligi yiiksel ciimleler, yapisal olasilig
yiiksek ciimleler ile sablon olasilig1 yiiksek ciimleleri igermektedir. ilk olarak, test edilen her kaynak
climle, DAYT (Dizin Azaltimhi Yiizeysel Tanimlama) stratejisini kullanarak ¢eviri bellegini
almaktadir. Benzerlik puan1 DAYT araligindan yani;
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\begin{document}$$_\mathrm{gate}$$\end {document}, degerinden daha yiiksek oldugunda, farkli
yliksek olasilikli kiimelere boliinebilir (6rnegin, [0.6, 0.7), [0.7, 0.8), vb.). Ardindan, her bir dizi
olasilig1 yiiksek ciimleler kiimesinde, YADT (Yapisal Azaltimli Detayli Tanimlama) ve SADT
(Sablon Azaltimli Detayli Tanimlama) stratejilerini ayr1 ayr1 kullanarak yapisal ve sablon olasiligi
yiiksek climleler belirlenmeye devam edilir. Ceviri modiiliinde, soldaki mavi dikdoértgen kayit temelli
bir NMC modelini, sagdaki a¢ik mavi dikddrtgen ise ¢apraz dogrulama egitim setlerinden olusan ¢ok
boyutlu geviri bellegi yontemlerini temsil etmektedir. Ortadaki yesil ve mavi dikdortgenler, kaynak ve
hedef deney kiimesi (karsilik gelen ceviri hipotezleri de dahil olmak iizere) Orneklerini temsil
etmektedir. Bu alan, dize, s6zdizimi ve sablon benzerlik puanlarini ayr1 ayri dize, ayristirilmis agag ve
sablon agaci biciminde benzer 6n bilgi olarak almaya karsilik gelen ¢eviri bellegi yontemlerini (dizi
benzerligi, yapisal benzerlik ve sablon benzerligi igerikleri) dizgeye almaktadir. NMC modelinin
MOT* (Maksimum Olasilik Tahmini) deneyinden sonra, temsil edilen {i¢ benzerlik 6zelligi, kirmizi
okla temsil edilen son diizenleme yonteminden yararlanarak NMC modeliyle biitiinlesecektir
(cevrimigi renkli sekil) (Zhang vd. 2020).

*K: K-NN algoritmasinin komsu sayist (k) K-NN algoritmasi, en temel &rnek tabanli 6grenme
algoritmalar1 arasinda yer almaktadir. Ornek tabanli 6grenme algoritmalarinda, 6grenme islemi egitim
setinde tutulan verilere dayali olarak gerceklestirilmektedir. Yeni karsilasilan bir 6rnek, egitim setinde
yer alan Ornekler ile arasindaki benzerlige gore siniflandirilmaktadir (Tag¢1 ve Onan, 2016:2)

*DAYT (Dizin Azaltimli Yiizeysel Tanimlama/ SACI -String Attenuation Coarse Identification)
*YADT (Yapisal Azaltimli Detayli Tanimlama/ SAFI -Structural Attenuation Fine Identification)
*SADT (Sablon Azaltimli Detayli Tanimlama/ TAFI -Template Attenuation Fine Identification)
*MOT (Maksimum Olasilik Tahmini / MLE- Maximum Likelihood Estimation)

K-NN algoritmasinin komsu sayisi (k), uzaklik ve agirlik fonksiyonlarma iligkin parametrelerinin,
siniflandirma performansini ne 6l¢giide etkiledigi incelenmistir. k degerinin uygun degerde segilmesi
olduk¢ca Onem tagimaktadir. k degeri biiyiidikce daha diizgiin karar sinirlart olusmasina karsin
hesaplama yiikii artacak, k degeri kiiciildiikge ise K-NN giiriiltiilii veriye daha hassas olacak buna
karsin hizli calisacaktir. Uzaklik fonksiyonlar1 da drneklerin dagilimina uygun olarak secilmelidir
(Tasg1 ve Onan, 2016, s.4).

Karmasgik yapida, tam da anlatildig1 gibi ardisik islemlerden olusmayan bir siire¢ olarak ifade ettigi
Makine c¢evirisi stireci modelini Okyayuz (2021, s.237-238); bu siireci genel hatlariyla asagidaki gibi
betimlektedir:

e ilk asamaya kaynak metni ¢dziimleme asamasi denir.

e Program ilk 6nce sozciik ve climleleri boliimler ve tanir.

e Sonra sozciik diizeyinde arama yapar.

e Kaynak metnin bi¢imbilgisel ¢oziimlemesi gerceklesir.

e Kaynak ve erek veri sozI{iigii taranir, bunu sdzdizimsel ve anlamsal ¢dzliimleme takip eder.

e Bu ilk agsamay1 takip eden aktarim asamasinda yine sdzciik diizeyinden yapi diizeyine kadar
esleme yapilarak kaynaktan eregi aktarim kurallart uygulanir.

e Sentezleme asamasinda ise bigimbilgisel liretim baslar ve devaminda erek metni iiretmek i¢in
cizgisellesme gergeklesir ve erek metin olusturulur.



1.3 Gozden Gecirme — Diizenleme

YZ tabanli ¢eviri iirtinlerinden daha iyi ve nitelikli sonug elde etmek i¢in makinenin olusturdugu iiriin
daha sonra bir ¢evirmen tarafindan gelistirilmesi ve iyilestirilmesi i¢in gozden gegirilir. Bu islem
gozden gegirilmis makine ¢evirisi veya son diizenlemeli makine ¢evirisi (machine translation
postediting) olarak adlandirilir.

Bilgisayarlar insanlara gore daha fazla veriyi hafizada depolayabildikleri, genelde daha tutarli (6rn. bir
kaynak terimi metin boyunca ayni sekilde erek dilde karsilayarak) ve kisitli ¢eviri yapabildikleri ve
daha hizl olabildikleri i¢in daha etkin olarak goriilebilirler. Ancak, etkinlik anlayis1 kalite unsurlarim
kapsayacak sekilde genisletildiginde, insan beyninin bir {iriinii olan s6zlii ve yazili dili kavramakta ve
bu dil icindeki degisik anlamlar1 ve karmasik yapilar1 ¢éziimlemekte dogal olarak insan daha etkindir
(Okyayuz, 2021, s. 221).

Yan anlamli veya deyimsel ifadelerin, baglamdan anlagilan duygularin veya belirsiz ciimlelerin
cevirisinde ise YZ’nin eksik kaldig1 durumda uzman bir ¢evirmen tarafindan son diizenleme (post-
editing) yapilarak dogrulanmasi gerekir. Kaynak metin ne kadar zengin ve ayrintili olursa, YZ tabanl
ceviri lirlinlerinin hata yapma orani da o kadar artar.

Elbette son diizenleme ile c¢evirilerin kalitesinde bir artig beklenebilir. Teknik g¢eviri alaninda bu
ihtiya¢ daha da belirgin hale gelmektedir. Son diizenlemede daha kaliteli ¢eviriler elde edebilmek i¢in
YZ sistemlerini gelistirmek i¢in kullanilabilir. Biiyiik ¢eviri sirketleri, kelime basina maliyeti azaltarak
iiretkenliklerini artirmak amaciyla sistemleri sirket ig¢inde kuracak veya operasyonlarma dahil
edecektir. Buna karsilik, edebi ceviri ve reklam uyarlamasi gibi uzmanlik alanlarinin yani sira yeni,
nadir veya goriilmeyen her sey insan ¢evirmenlerin korumasinda kalmalidir.

Gozden gegirme ve diizenleme evresinde ¢cevirmene ¢ok 6nemli gorev diigmektedir. Cevirmen, makine
cevirisinin algilayamadigi yerleri belirleyip diizenleyebilecek, makine cevirisinin yiikleyemedigi ince
anlami farkedip yorumlayacak yeterlilige sahip olmalidir. Cevirmenin bu yeterlikleriyle ilgili de bir
aciklama yapmak gerekir. Bogeng Demirel (2021, s.93), cevirmenlerin sahip olmasi gereken
yeterliliklerle ilgili diisiincelerini asagidaki agiklamalarla belirtmektedir:

* Etrafinda olup bitenin farkinda olmalidir: Giindem, toplumsal kosullar, iligkiler vb. ¢evirmenin
kadrajinda olmalidir.

* Alandaki konumunun farkinda olmalidir: Bourdieu ve Wacquant’in “Bir ¢atisma ve rekabet mekani,
bu bir savas alami analojisi”’seklinde tanimladigi alanda c¢evirmen, rekabet kosullarina ayak
uydurabilmelidir.

* Sosyal/kiiltlirel bagajin1 olabildigince dolu tutmalidir: Ekonomik, sosyal ve kiiltiirel sermayesinin
yaninda 6nsdz, 6diil, diploma, sertifika gibi simgesel sermayesini de giiclii tutacak kozlari elinde
bulundurmaya 6zen gostermelidir.

* Habitusuyla birlikte bir ¢evirmen kimligine biirlindiiglinii unutmamalidir: Habitus, ¢evirmenin
yasadig1 ortam, kiiltiirel bilgi ve birikimi, sosyal ¢evresi, ekonomik giicii, ideolojik bakis agisi gibi
ozelikleri ve ayrica ceviri edimini, metin se¢imini, siirecini, siiregte ve sonrasinda aldigi kararlari
etkiler ve bu kararlardan etkilenir.

+ Illusio’sunu korumali ve miicadelesinde stratejik davranmalidir: Ornegin, maddi olarak ¢ikar
saglayip ayni zamanda kendisine sayginlik kazandiracak ve simgesel sermayesine katki saglayacak
yaymevini segmek ¢evirmenin elinde olabilir.



+ Acil durum plan1 her zaman hazir bulunmalidir: iginde bulundugu dinamiklerin hareketlerine karsi
elinde mutlaka b, c, d planlar1 olmalidir. Ornegin, editériin/yaymevinin giindemde olmayan bir istegi
ya da miidahalesi, ani gelisen bir aksaklik ya da degisiklik durumlar1 karsisinda ¢iinkii dinamikler
¢evirmen, ¢eviri iiriin ve iiretim siireci iligkiselligi iginde hareketli mekanizmalardir

1.4 Yapay Zeka Temelli Ceviri Is Birligi

Giiniimiizde masaiistiinden kurumsal sunuculara kadar her tiir platformda kullanilarak g¢eviri iiriinleri
ve ¢oziimleri sunan Systran, kurumlarin ¢ok dilli iletisim stratejilerini gelistirmelerine, verimliliklerini
artirmalarina yardim etmek i¢in kurum i¢i igbirligi, aragtirma, e-kesif, igerik yonetimi, ¢evrimici
miisteri destegi ve e-ticaret gibi konularda gercek zamanl dil ¢éztimleri sunmaktadir. 130°dan fazla dil
kombinasyonu ile hizmet veren Systran, kiiresel sirketlerin de ilk tercihlerindendir. Systran, pazardaki
ilk karma (hybrid) makine ¢eviri robotunu kullanarak dilbilimsel teknolojinin sundugu olanaklar
istatistiksel tekniklerle bir araya getirmeyi basarmistir. Kendi kendine 6grenme olarak ifade edilen bu
yaklagimda sistem, daha kaliteli ¢eviriler elde etmek icin kullanicilarinin yazilimi herhangi 6zel bir
alana ve isletmenin hedeflerine gore egitmelerine olanak saglamaktadir (Aslan, 2019: 72). Ted
(Technology, Entertainment and Design) “Teknoloji”, “Eglence” ve “Dizayn” kelimelerinin ilk
harflerinden olusan Ted konferanslar dizisi ilk kez 1984 yilinda diizenlenmis ve 1990 yilindan itibaren
her yil diizenli olarak yapilmaktadir. Ted insanlarin ve cesitli organizasyonlarin, kendi yerel
etkinliklerini yapabilmeleri amaciyla gelistirilmis bir altyapidir. Onceden sadece adi gecen alanlar
lizerine yapilan konusmalar1 kapsayan etkinlik, giiniimiizde her konuyu igeren konferanslar haline
doniigmiistiir.”’Paylagsmaya deger fikirler” mottosuyla yola ¢ikan Ted konusmalarinin lisans sahibi,
aynt zamanda Amazon’un da sahibi olan Jeff Bezos’tur. Kurulus goriiniiste hicbir kar amaci
giitmemektedir: “Ozel, farkli, degerli, nadir fikirlerin en genis kitlelere yayilmas1”. Ted Talks da bu
baglamda kurulan sosyal paylagim sitesidir. Ted’de konusmaci olmak i¢in aday formu doldurulmasi
geremektedir. Form iki boliimden olusur. Biri, aday gosterenin doldurulmasi gereken, digeri ise aday
gosterilenin doldurmast gereken boliim. “Paylagmaya deger bir fikrim var” denilerek kisisel
konusmaci adayir olmak istenirse, formun iki boliimiinii de bireysel olarak basvuruyu yapan
doldurmalidir. Sdylemek istenilenlerin 18 dakikaya sigdirilmasi gerekmektedir. Ciinkii her
konusmaciya ayrilan siire 18 dakikayla sinirlandirilmigtir. Ted g¢evirmenleri, bilginin, arastirmanin ve
biiyiik fikirlerin diller ve sinirlar arasinda yayilmasina yardimei olmak i¢in Ted Talks altyazisini yazan
goniillillerden olusmaktadir. “Ted Talks”1 c¢evirme fikri, gelen talepler iizerine ortaya c¢ikmustir.
Diinyanin dort bir yanindan izleyiciler, sevdikleri fikirleri ve etkileyici arastirmalar1 arkadaslar ve
aileleriyle paylagmak icin konusmalar1 gevirip c¢eviremeyeceklerini sormaya baslaymca ve hatta
bazilari siteye bitmis ¢eviriler bile gonderinc gercek bir ihtiyag olan erisilebilirligin farkina varan Ted,
goniillillerin en sevdikleri konugmalari herhangi bir dile cevirmelerine izin veren bir sistem
gelistirmistir. Ted Translators programi 200 goniillii ¢evirmen tarafindan olusturulmustur. 40 dilde
300 cgeviri ile 2009 yilinda baslatildi. Bugiin sayilar1 artarak devam eden, 39.000'den fazla goniillii
tarafindan olusturulan 115 dilde 182.377'den fazla g¢eviri yaymlamistir. 2012'de program, TEDx
Talks‘in transkripsiyonunu ve cevirisini, Ted-Ed derslerinin ¢evirisini ve Ted'in kiiresel ayak izini
biiylitmeye yardimci olan diinya ¢apindaki ortaklar tarafindan dagitilan icerigin gevirisini igerecek
sekilde genisletilmistir. Systran ile Ted YZ temelli c¢eviri alyapisi gelistirmek igin igbirligi
yapmiglardir. YZ tabanli ¢eviri teknolojisi sirketi Systran, 2020’de Ted konusmalarinin yiiksek kaliteli
cevirilerine dayanan 6zel noral ¢eviri modelleri olugturmak i¢in Ted ile yeni bir ortakligi duyurdu.
Systran, on dille baslayarak, Ted igerigini ¢esitli alanlarda teknik icerik liretmek iizere noral makine
¢eviri modelleri gelistirmek ic¢in kullanacaktir. Bu ortaklikla g¢eviri alaninda YZ’ye dayali makine
Ogrenimini daha ileriye gotiirecek c¢aligmalar yapilmasi hedeflenmektedir. Bu model; YZ’ye dayali



ceviri 6grenimiyle, baglangicta on dilde, bilimsel, ticari ve teknik icerigin dogru ve akici bir sekilde
cevrilmesini saglayarak cok uluslu sirketlerin, egitim kurumlarinin, devlet kurumlarmin ve diger
kuruluslarin gelismis g¢eviri ihtiyaclarini karsilamak tizere tasarlanmigtir. Ted’in biiylik 6nbelleginden
gelen islenmis dil verilerinin, Systran'in noral ¢eviri modellerini daha da fazla dile genisletmesini
saglayacaktir. Bu adimla Systran, Ted icerigini ve makine dgrenimini bir ticari iiriin olarak gelistirmek
i¢in 6nemli bir adim atmustir.

2. SONUC

Hayat1 kolaylastirmak i¢in sayisiz igerikte karsimiza ¢ikan YZ’nin yelpazesinde bir¢ok teknolojik alan
bulunmaktadir. Makine 6grenmesi alt bashigi olarak Kestirimsel Céziimleme ve Derin Ogrenme
karsimiza ¢ikmaktadir. Bununla birlikte Uzman Sistemler aginda da goriiriiz onu. Dogal Dil Isleme
sirecinde de kendini gostermektedir. Konusma sistemlerinde konugsmadan metne, metinden
konusmaya aktarim yapan uygulamalarda kulanildig1 gibi, iyilestirme siirecinde de faydalanilmaktadir.
Gorme sistemlerinde yapay gérme ve goriintii tespitinde YZ’den yararlanilir. Ayrica robotik sistemler
YZ’nin en 6nemli ilgi odagini olugturmaktadir.

Bilgi teknolojilerinin hizi, iletisim ihtiyaci, internetin ve ¢evrimici bilgi paylasimimin artisi, ¢eviri
pazarini genigletmis, ¢eviriye olan taleple birlikte anlik ve kesintisiz ¢eviri iiriinii talebini arttirmistir.
Pazar ihtiyaclarin degisimi ve gelisimi makine ¢eviri yazilimlarinin gelismesine, 6zellikle de YZ’ye
dayali makine 6grenmesi modelli ¢alisma ve altyapilarin ticarilesmesi ve yayginlagmasina olanak
saglamistir. 11k onceleri kullanilan makine cevirisi modellerinin ceviri kalitesi cok yeterli olmamakla
birlikte anlam bakimindan istenilen sonuglar1 da pek vermemekteydi. Zamanla gelistirilen her model
bir onceki ¢eviri irlinlinden daha verimli hal almistir. Kural temelli modellerden 6rnek temelli
modellere, ardindan oncekilere oranla daha iyi ¢eviri iiriinii ortaya koyabilen istatistiksel modellere;
digerleri i¢inde geviri niteligi olarak daha ileri bir noktaya ulagan giiniimiiz teknolojisinin vardigi son
nokta olan YZ temelli noral modellere gecis yapilmistir. Herbiri kendi baglam ve zamaninda alana ¢ok
onemli katki saglamis ve bakis acist getirmis, ¢eviribilim alaninin uygulamali, teknik ve kuramsal
boyutu iginde yerini almistir. Noral makine c¢evirisinde, YZ teknolojisinden yararlanilarak bir
climlenin anlamini ve aradaki farkliliklar1 daha kesin bir sekilde ortaya koyan geviriler elde etmek icin
noral aglar kullanilmaktadir. Bu aglarin diger modellerle karsilastirilamayacak kadar ¢ok bilgi isleyip
cOziimleyebilmesi daha nitelikli ¢eviri {irlinii sunabilmesinin yolunu agcmistir. Yapay sinir aglar1 ve
algoritmik yazilimlarin giicii YZ temelli ¢eviri alyapilarinin gelismesine énemli katkilar saglamustir.
Noral makine ¢evirisinde sisteme yiiklenen kaynak 6ge (ciimle, metin, vb.) ¢éziimlenip boliimlerine
ayrilir. Bu tanilamanin ardindan sézciik bicimsel ve yapisal olarak ¢dziimlenir. Altyapisinda olan veri
tabanina kayithh metinleri tarar. Algoritmik yazilim ve yapay sinir aglar1 yardimiyla anlamsal
¢Oziimleme iglemi gerceklesir. Son diizenlemenin ardindan hedef dil dizgesindeki ¢eviri {irlin sisteme
yiiklenir. YZ temelli makine ¢evirisi siireci sonunda ¢eviri {iriiniin niteliginin gozetim ve denetiminin
yine de yapilmasi gereklidir. YZ’nin eksik kaldigi durumlar, uzman bir ¢evirmen eliyle en son
diizenleme yapilarak dogrulanir.

Kisa stire 6nce Systran ve Ted, YZ temelli noral ¢eviri modelleri olusturmak i¢in Ted konugmalarinin
ceviri derleminin kullanimi1 ve gelistirilmesi amaciyla daha nitelikli ¢eviri yapmay1 saglayacak bir
¢eviri altyapisi sunmak iizere ortaklik kurmuslardir. Bu ortaklikla ¢eviri alaninda YZ’ye dayali makine
O0grenimini daha ileriye gotiirecek ¢alismalar yapilmasi hedeflenmektedir. YZ’ye dayali makine
ogrenimiyle cesitli dil ciftlerinden, bilimsel, ticari ve teknik icerigin dogru ve akici bir sekilde
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cevrilmesini saglayarak ¢ok uluslu sirketlerin, egitim kurumlarinin, devlet kurumlarinin ve diger
kuruluslarin nitelikli ve uzman ¢eviri ihtiyaglarini kargilamak amag¢lanmaktadir.

YZ teknolojisinin gelisimiyle birlikte ¢eviri yazilim ve programlama dillerinde 6nemli gelismeler
yasandi. Dil kullaniminin incelikleri kesin olarak sadece insan beyni tarafindan anlagilabilen bir yap1
ve bilimsel alan oldugu i¢in YZ tabanli da olsa simdiye kadar kaynak metni gercek, uzman bir
cevirmenle aynmi diizeyde algilayip ceviremedigi de bir gercektir. Ancak bu sorunlar giin gectikge
yazilim ve derlem tabanlariyla gii¢clendirildikge YZ tabanli altyapilardan ¢ikan g¢eviri lirliniiniin daha
az hatal1 ¢oziimleme ve aktarimlarla gergeklestirilebilecegi de ongoriiler arasinda yer almaktadir.
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