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Distribution of the papers presented orally at the conference by countries

TURKIYE 12 34,29%
ALGERIA 12 34,29%
MOROCCO 3 8,56%
ITALY 2 5,71%
PORTUGAL 2 5,71%
IRAN 1 2,86%
KAZAKHISTAN 1 2,86%
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ROMANIA 1 2,86%
TOTAL 35 100%
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Ozet

Dogal dil isleme, yapay zekanin ve dil biliminin gelisimiyle son yillarda 6nem kazandi. Ceviri
sirketlerinin yapmis oldugu, “Tiirkce'den Ingilizce'ye - Ingilizce'den Tiirkge'ye” birebir
cevirileri veya web site gevirilerinde ciimlelerin sirasinin degismesi veya rastgele siralanmasi
sonucunda, ctimleleri tekrar diizenlemek i¢in insan giiciine ihtiya¢ duyulmaktadir. Dogal dil
isleme alaninda, cimle esleme algoritmalari ile ilgili ¢esitli algoritmalar vardir. Ciimle esleme
igin gesitli algoritmalar mevcut olmasina ragmen Ingilizcenin yapisi Tiirkge'nin yapisindan ¢ok
farklidir. Ingilizce analitik bir dil ve nerdeyse higbir morfolojik ozelligi Tiirkgeye
benzememektedir. Tiirkgede ise birden fazla eki bir araya getirerek her ekin de kendine 6zgii
bir anlam1 bulunmaktadir. Bu sebeplerden dolay: Ingilizce — Tiirkge ciimle esleme sistemi igin
cok fazla ¢alisma bulunmamaktadir. Ciimle eslestirme islemi i¢in klasik olarak bilinen ciimle
eslestirme yontemleri ilk olarak uzunluk tabanli eslestirme, bu yontem ile paralel iki metin
igerisinde ciimle uzunluklarini istatistiksel yontemler ile eslestirme yapmaktadir. ikinci klasik
cimle eslestirme yontemi ise yer tabanli eslestirme, bu yontem paralel iki metin igerisindeki
yeri ile ilgili istatistiksel eslestirme yapmaktadir. Son Klasik ciimle eslestirme yontemi ise
sozliige dayali eslestirme, paralel iki metin arasindaki kelimelerin sozliik yardimiyla ciimle
eslestirme islemi igin karsilastirma yapmaktadir. Teknolojinin gelismesiyle birlikte makine
ogrenmesinin alt dali olan derin 6grenme yontemleri de gelismektedir. Bu ¢alismada, makine
dgrenmesinin alt dali olan derin 6grenme kullamlarak Ingilizce - Tiirkce ceviri metinler igin
efektif eslestirme yontemleri bulunmaya ¢alisildi. Ciimle eslestirme igin gelistirilen bir derin
ogrenme modeli i¢in internetten cesitli kaynaklardan birebir gevirisi yapilmig kaliteli veri seti
toplandiktan sonra belirli filtrelerden gegilerek eleme ve diizenleme islemi yapildi. Sonrasin da
var olan modeller karsilastirildiktan sonra gesitli kaynaklardan toplanan kaliteli veri setinin
egitimiyle mevcut basarili modellerden daha basarili bir model elde edilmesiyle birlikte kosiniis
benzerligi ile karsilastirma yapildi. Kosiniis benzerligi ile karsilastirmadan 6nce model
olusturulmasi, egitilmesi ve ctimlelerin vektor karsiliklarmi bulmak igin Sentence-BERT
(SBERT)'ten yararlanildu.

Anahtar kelimeler: Derin Ogrenme, Dogal Dil isleme, Ciimle Eslestirme
Abstract
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Natural language processing has gained importance in recent years with the development of
artificial intelligence and linguistics. In "Turkish to English - English to Turkish™ one-to-one
translations by translation companies or in website translations, the order of the sentences is
changed or randomized, requiring manpower to rearrange the sentences. In the field of natural
language processing, there are various algorithms for sentence matching algorithms. Although
there are various algorithms for sentence matching, the structure of English is very different
from the structure of Turkish. English is an analytic language and almost none of its
morphological features are like Turkish. Turkish, on the other hand, combines more than one
suffix and each suffix has its own meaning. For these reasons, there are not many studies on
English-Turkish sentence matching. The classically known sentence matching methods for
sentence matching are firstly length-based matching, which matches sentence lengths in two
parallel texts with statistical methods. The second classical sentence matching method is place-
based matching, which statistically matches the location of sentences in two parallel texts. The
last classical sentence matching method is dictionary-based matching, which compares the
words between two parallel texts for sentence matching with the help of a dictionary. With the
development of technology, deep learning methods, which is a sub-branch of machine learning,
are also developing. In this study, deep learning, a sub-branch of machine learning, is used to
find effective matching methods for English - Turkish translated texts. For a deep learning
model developed for sentence matching, a quality data set of translated quality texts from
various sources was collected from the internet and then eliminated and edited through certain
filters. Then, after comparing the existing models, a more successful model was obtained from
the existing successful models by training the quality data set collected from various sources
and a comparison was made with cosine similarity. Before the cosine similarity comparison,
Sentence-BERT (SBERT) was used to create and train the model and to find the vector
equivalents of the sentences.

Keywords: Deep Learning, Natural Language Processing, Sentence Alignment
1. INTRODUCTION

Sentence alignment is a natural language processing research area. It is performed on texts of
translation companies, academic works, articles published in news websites, e-books, movie
subtitles, which are translated verbatim in two different languages. Alignment is performed
between sentences that are translated verbatim but are not in the same order as the source text
and the target text or are out of order in some way. Human power is needed to match sentences
between two different languages. Manpower is not only tiring but also time consuming.
Although there are various algorithms for sentence alignment, the structure of English is very
different from Turkish. English is an analytic language and has almost no morphological
features. In Turkish, on the other hand, it combines more than one suffix, and each suffix has
its own meaning. For these reasons, there are not many studies for English - Turkish sentence
alignment system. The classically known sentence alignment method for sentence alignment is
length-based matching, which uses statistical methods to match sentence lengths in two parallel
texts. The second classical sentence alignment method is place-based matching, which
statistically matches the location of sentences in two parallel texts. The last classical sentence
alignment method is dictionary-based matching, which compares the words between two
parallel texts with the dictionary. With the development of technology, deep learning methods,
a sub-branch of machine learning, are also developing. With these deep learning methods,
BERT, RoBERTa and original transformers serve many purposes in the field of natural
language processing by performing word-level calculations. To give an example of the BERT
algorithm, it shows the first k sentence pairs that are closest to each other in terms of meaning
among n sentences. As the number of n sentences increases, BERT may be insufficient in terms
of calculation. At this point, more successful results can be obtained with SBERT, Sentence-
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BERT, because the BERT network has been modified and trained for a large number of
sentences (Gungor, 2006; Kizilirmak, 2020; Reimers & Gurevych, 2019).

1.1.  Natural Language Processing

Natural language processing refers to a system that analyzes, tries to understand, or produces a
language or more than one language (Allen, 2003). Natural language processing is a book on
Artificial Intelligence and Linguistics that enables computers to understand phrases or words
written or spoken in human languages. It can be divided into two parts: to facilitate the work of
users and to communicate between computer and natural (Khurana et al., 2022). In the late
1940s, the foundations of natural language processing first started as machine translation.
Machine translation was first practiced mainly on Russian and English text translations (Léon,
2014). In the 1950s, it emerged as the intersection of artificial intelligence and linguistics. In
this period, it was limited to the use of automation and probabilistic models. The use of
automations was realized in Alan Turing's model for computing algorithms. After that with the
studies carried out in this period, Chomsky first saw finite state machines as a way of defining
the grammar of a sentence and created a model by developing runs in this direction. These
models created by Chomsky led to the use of the first formal language theory using algebra and
set theory. Although this model was first used by Chomsky, in 1958 Backus and Knoll
developed the ALGOL programming language based on context-free grammars. It led to more
successful grammar transformations in the late 1960s (Kumar, 2013). SHRDLU is a natural
language understanding program written by Terry Winograd of the MIT Atrtificial Intelligence
Laboratory between 1968 and 1970 and is considered to be the breakthrough of natural language
processing (Tiiystiz, 2003). Natural language processing is used in various fields today. The
main ones are machine translation, sentence matching, spam filtering, text summarization,
question answering, sentiment analysis, chatbots, language identification, entity recognition,
dictionary disambiguation, plagiarism detection, phonetics and other applications (Talan &
Aktiirk, 2022).

1.2.  Sentence Alignment

Sentence alignment is done by matching a sentence in one language from a pool of sentences
in another language. A linguistic sentence includes various types such as question, statement,
exclamation, request, command. These sentences have a meaning based on a specific
grammatical structure. These sentences can be in various languages, and sometimes the
translation of a long sentence in another language may contain more than one short sentence. It
is difficult to determine the boundaries of a sentence when we compare it with its translation in
another language. In the field of natural language processing, matching can be done by
matching sentences, paragraphs, sections, chapters, parts, etc., as well as word or sub word
matching. For sentence alignment, length-based alignment, location-based alignment, and
lexicon-based alignment are the standard methods used today. Length-based alignment and
location-based alignment are performed using statistical methods. For dictionary-based
alignment, if two or more languages are to be aligned, the same number of dictionaries covering
each other's words are needed (Kizilirmak, 2020). Word Sense Disambiguation can be defined
as the computerized/automatic determination of the meaning of a word with more than one
meaning in the context in which it is used. It is important in dictionary-based matching because
a word can have more than one translation. For example, the meaning of the English word
"light" will differ according to its use as a noun, adjective and verb respectively. As can be seen
from the examples given, correctly identifying the meaning of a word is a necessary process for
highly successful sentence alignment (Tiiysiiz & Gilivenoglu, 2014). In addition to these
classical methods, sentence alignment is performed with deep learning. During the sentence
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alignment process, 1 sentence or n sentences can be criticized as the equivalent of 1 sentence.
In addition, sentence equivalents may not be found (Ngo Ho, 2021).

2. METHODOLOGY

As perform sentence mapping between English and Turkish texts, we first train our own model.
After the model training, we first install the "Sentence Transformer" library to perform sentence
alignment between English and Turkish texts with the help of deep learning. Then we load the
multilingual training models from the ready-made models in the library respectively. After
making a list of English and Turkish texts, we assign each language to separate variables. As
use these variables, we need to digitize the elements in this list. For this, with the help of the
"Encode" method, vector equivalents of English and Turkish sentences are found separately.
These vector equivalents are then used to calculate the similarities between the two vectors with
the help of cosine similarity and then the sentence with the highest score is taken. In this way,
the process of finding the closest similar sentence between English and Turkish texts is realized.

For the development of our model, we can start training after converting the data set consisting
of the ready-made data set prepared before and the data set consisting of the data, we have
created into the format requested by the sentence transformers. First, after defining the Sentence
Transformers library, we pass the "xIm-roberta-base™ model to the Transformer method. This
model contains more than 100 languages and 2.5TB of trained data (Conneau et al., 2020). With
this method, we create our first layer. The Transformer method takes parameters such as the
model name or model path, input values, arguments passed to the model, cache index, variables
to decompose the sentence, lowercase input to the model, and the index of the application to be
used to decompose the sentence. Then we create our second layer with the help of the Pooling
method. With this layer, perform focuses on the important features by reducing the dimensions
and using less unnecessary features, thus reducing the processing power. For the words
embedded in the pooling method, the size values, perform mode settings, CLS token values,
these values represent the sentence-level classification, and perform includes values such as
maximum tokens to use, average perform tokens, and average perform square root tokens. If
we take the equivalent of a translation of a Turkish and an English sentence, the multilingual
sentence converters will see both as the same vector equivalent. When we create our dataset
containing our Turkish and English sentence pairs, we feed the English sentence to both the
tutor model and the student model. Then we feed the Turkish sentence to the student model.
We calculate the mean squared error (MSE) loss between the vector correspondence in the tutor
model and the vector correspondence in the student model. The student model is optimized
using this MSE loss (Chidambaram et al., 2019). Figure 1 presents a teacher and student model.

English

. Teacher Model
Sentence “1‘,
Teacher English
Vector l
Oplimize = = = = = = Mean Squared Emol = = = = @ = Mean Squared Error
[}
[}
[}
i | Student English | | Student English |
;. Vector Vector
Student Model

Turkish
Sentence

W

Figure 1. Sentence Transformers — Teacher and Student Model
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We define Transformer and Pooling values as parameters in the student model.

ParallelSentencesDataset method is used to read translated parallel sentences. In order to read

these parallel sentences, the sentences must have a tab separated value between them. Our first

parameter is the student model that needs to be trained, and the second parameter is the tutor

model that will insert the sentences in the first column of the dataset. The next parameter is the

size to be allocated to encode the translated parallel sentences. The last one, the embedded

memory will be used. In the next step, we assign the maximum number of sentences to be read

in the given file path and the value to skip that instance if it is more than the specified character
length in the sentence. After loading our dataset, we import it into the PyTorch data loader.

It calculates the MSE loss between the calculated sentence placement and the target sentence
placement. The MSE is called the loss function and it acts as a regression by minimizing some
expected values in the dataset used in this thesis. To calculate the MSE loss, we denote the
tutorial model as N and the language dataset with one or more vector correspondences as s. The
translated language files are called ((S1, t1),...., (sn, tn)). The language translations in the source
file are called sn. The language translations in the target file are called tn. The data set in the
learner model is called N. It is called N(si) = N(si). The boundary of the given data set is called
S. The formula for calculating the MSE loss in Equation 1.

Equation 1. Mean Squared Error

(9213

MSE = |1|Z[N(Si) — N(s))? + (N(sp) — N(t:))? ]

i=

The size and structure of N to N must be the same. The student model is represented by N and
the instructor model is represented as N. The trained model is represented as N € N (Reimers
& Gurevych, 2019).

3. FINDINGS

For the English - Turkish sentence alignment system with the deep learning method proposed
in this study, a total of 5 different datasets were created as be more successful than the existing
models, as well as ready-made datasets to create our own model and texts translated into English
- Turkish for the training process from various sources from the internet. The training process
took an average of 1 week for each data set to be created and trained. The latest dataset contains
more than 10.000.000 translated English - Turkish texts. For the purpose of test the sentence
alignment process, we match a dataset consisting of 1,000 English sentences that we have
created and 1,000 Turkish sentences that are translated verbatim but in different order. There
are details in the table below.

Table 1. Sentence and Word Count

Sentence Count Word Count
Turkish: 1.000 4.793
English: 1.000 6.558
Total: 2.000 11.351

There are 4,793 words in 1,000 English sentence data sets. There are 6,558 words in 1,000
Turkish sentence data sets. There are 11,351 words in total in 2,000 sentences of Turkish and
English sentence data sets. After researching the 10 most popular categories on the internet,
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when we classify them in 1000 sentences, the technology category ranks first. Of the 1000

sentences, 230 sentences are in the technology category, 171 in the travel category, 141 in the

health category, 96 in the sports category, 74 in the food and beverage category, 72 in the

fashion category, 70 in the home and garden category, 59 in the pet category, 48 in the business

world category, 39 in the culture and arts category. 5 models were tested with 1,000 English
sentences and 1,000 Turkish sentences datasets. There are details in the table below.

Table 2. Model Comparison

paraphrase- paraphrase- distiluse-base- distiluse-base-
multilingual- multilingual- multilingual- multilingual-
mpnet-base-v2 MiniLM-L12-v2  cased-v2 cased-vl
True : 967 966 960 936
False : 33 34 40 64

The first model is "paraphrase-multilingual-mpnet-base-v2". This model made 967 correct and
33 incorrect matches out of 1000 sentences and achieved a success rate of 96.7%. In the second
place, the "paraphrase-multilingual-MiniLM-L12-v2" model made 966 correct and 34 incorrect
matches and achieved 96.6% success. The results for the ready-made models are given below.
In the third place, the "distiluse-base-multilingual-cased-v2" model achieved 96% success by
making 960 correct and 40 incorrect matches. With the fourth model "distiluse-base-
multilingual-cased-v1", 936 correct matches and 64 incorrect matches were made. In this way,
93.6% success rate was achieved.

4. CONCLUSION

Sentence alignment process was performed between 1000 English and 1000 Turkish sentences.
Above you can see the 4 most successful models among the existing models. Using the most
successful of these 4 models, 967 of the 1000 sentences were matched correctly, 33 were
matched incorrectly and the match rate was 96.7%. We trained our model and the matching
process resulted in 974 correct matches out of 1000 sentences, 26 incorrect matches and a
success rate of 97.4%. With this model, we achieved 0.72% more success than other previously
trained models.

In conclusion, the study presented in this paper has obtained a more successful model for
English - Turkish sentence matching than existing models after training more than 10 million
data for days and it is difficult to capture plagiarism in different languages in plagiarism
applications, but with this model developed for sentence alignment, it is possible to develop
plagiarism applications for English and Turkish texts in a large database.
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Ozet

Metaverse kavrami ilk olarak yaklasik otuz yil dnce Neal Stephenson'm bilim kurgu kitabi
Snow Crash'te kurulmustur. Metaverse, blockchain, Nesnelerin Interneti (10T), sanal gerceklik
(VR), yapay zeka (Al), bulut bilisim ve diger teknolojilerdeki hizli atilimlarin bir sonucu olarak
BT diinyasinin en popiiler terimlerinden biri olarak ortaya ¢ikmuistir.

Epic Games'in video oyunu Fortnite, oyunculart yeni gergekgi etkilesim seviyeleri ve sanal
konserlerle kiyamet sonrasi, zombi istilasina ugramis bir sanal ortama ¢ekmektedir. Avatarlar,
gercek ve sanal diinyalar1 kusursuz bir sekilde harmanlayan metaverse sayesinde yaratma,
sergileme, eglence, ag olusturma Ve ticaret gibi cesitli etkinliklere katilabileceklerdir.

Gilinimiizde hem akademisyenler hem de is diinyas1 meta evreni arastirmakla ilgilenmektedir.
Metaverse, hem endiistriden hem de akademiden biiyiik ilgi gérmektedir. Bu kavram, gercek
diinyay1 sanal diinyayla sorunsuz bir sekilde biitiinlestirmekte ve avatarlarin olusturma,
gorlintiileme, eglence, sosyal ag olusturma ve ticaret gibi zengin etkinlikler gergeklestirmesine
olanak tanimaktadir. Bu nedenle, merak uyandirici bir dijital diinya insa etmek ve meta evrenin
kesfi yoluyla daha iyi bir fiziksel diinyay1 doniistirmek hedeflenmektedir. Bu arastirmada,
metaverse bilesenleri, dijital para birimleri, sanal diinyadaki Al uygulamalari ve blockchain ile
gliglendirilmis teknolojilerin arasindaki en son caligmalar arastirilaraki Blockchain ve Yapay
Zekanin (Al) metaverse ile nasil birlestigi tartisilarak metaverse kavrami arastirilmistir. Yapay
zeka ve Blockchain'in meta evrene dogru birlesmesi iizerine, daha fazla kullanim ve
disiplinleraras1 arastirma i¢in akademik ve kurumsal isbirliginin gerekli oldugu
diistiniilmektedir. Arastirmada, 10T, Blockchain ve Al yontemleri tizerine insa edilen Metaverse
trendinin teknik yol haritasina bakilmaktadir.

Anahtar kelimeler: Metaverse, Al, 10T, Blockchain
Abstract

The concept of the metaverse was first established in Neal Stephenson's science fiction book
Snow Crash almost thirty years ago. Metaverse has emerged as one of the most popular terms
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in the IT world as a result of the rapid breakthroughs in blockchain, the Internet of Things (l1oT),
virtual reality (VR), artificial intelligence (Al), cloud computing, and other technologies.

Epic Games' video game Fortnite immerses players in a virtual environment, such as a post-
apocalyptic, zombie-infested one, with new levels of lifelike interactivity and virtual concerts.
Avatars can participate in a variety of activities like creation, display, entertainment,
networking, and commerce thanks to the metaverse, which seamlessly blends the actual and
virtual worlds. These days, both academics and business are interested in studying the
metaverse.

Both business and academia are paying close attention to the metaverse. The metaverse
smoothly combines the real and virtual worlds, allowing avatars to participate in a variety of
activities like production, social networking, trading, and entertainment. It is thus conceivable
to construct an engaging digital environment and improve the real world by investigating the
metaverse. In order to investigate how blockchain and artificial intelligence (Al) interact with
the metaverse, we look at the most recent studies on its components, digital currencies,
applications for artificial intelligence in virtual worlds, and blockchain-enabled technology. For
further exploitation and multidisciplinary research on the confluence of Al and Blockchain
towards the metaverse, academic and corporate collaboration will surely be necessary. We look
at the technical roadmap for the emerging Metaverse trend, which is built on 10T, Blockchain,
and Al methods.

Keywords: Metaverse, Al, 10T, Blockchain
1. INTRODUCTION

The concept of the metaverse was first established in Neal Stephenson's science fiction book
Snow Crash almost thirty years ago. Metaverse has emerged as one of the most popular terms
in the IT world as a result of the rapid breakthroughs in blockchain, the Internet of Things (1oT),
virtual reality (VR), artificial intelligence (Al), cloud computing, and other technologies. The
sandbox game platform Roblox, which also implies the fundamental characteristics of the
metaverse such as identity, friends, immersive experience, little friction, civility, economics,
everywhere, and variety, is the company that first uses the term "metaverse" in its prospectus.
In order to help bring the metaverse to life and enable users to interact, study, work, and play
in ways they never imagined possible, Facebook has changed its name to Meta (Kain, 2021).

One of the hardest challenges in the metaverse might be regarded as the construction of the
economic system. This is due to the fact that traditional economics has never been able to
account for the production and consumption of digital commodities that might be offered for
sale in the virtual world. The centralized economic system of the actual world is also ineffective
because to the enormous numbers of transactions required by a public, equitable, and self-
organized virtual environment. The interaction between the real and virtual worlds should allow
for the circulation of money in the metaverse, breaking down barriers to life, goods, education,
work, etc. The decentralized character of the metaverse's economic system is therefore crucial
for the efficient exchange of avatars' virtual products there (Fortnite, 2017).
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(d) Virtual and real symbiosis. (e) 360° Egocentric view of audience. (f) An animated virtual character’s dance [2].

Figure 1. Effects that users can experience in metaverse
2. STATEMENT OF PROBLEM

Blockchain as a decentralized ledger without a centralized authority has drawn enormous
attention in diverse application fields in recent years. Blockchain is highly expected to bring a
variety of opportunities to metaverse, and trigger a new round of technological innovation and
industrial transformation.

On the other hand, recent advances in Al have brought promising solutions to overcoming the
challenges of metaverse development, such as Big Data analytics, Al-empowered content
generation, and intelligence deployment. Consequently, the integration of Al and blockchain
becomes a promising trend to promote the benign evolution of the blockchain/Al-empowered
metaverse ecosystem.

Although the advent of blockchain and Al has spawned a large number of new technologies
and applications, the fusion of blockchain and Al with metaverse also poses several emerging
research challenges.

We then review several representative survey articles here, to highlight the difference between
our survey.On the other hand, in this survey, we emphasize the fusion of Al and blockchain
technologies to establish an intelligent, open, fair, and promising future metaverse.
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Figure 2. Fusion of Al and Blockchain in metaverse
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3. QUESTIONS OF STUDY

1- What are the preliminaries of the economic system in the metaverse?
2- How do blockchain and Al technologies fuse with the metaverse, and?
3- What are the metaverse techniques?

4- What are the typical challenges and open issues to shape the future metaverse in the next
decades?

4. ECONOMIC SYSTEM AND ARTIFICIAL INTELLIGENCE IN METAVERSE

The economy is the fundamental component of the metaverse. From the more idealistic
perspective, metaverse should be interoperable such that users can trade virtual items like
clothes or cars from one platform to another. The metaverse economic system is composed of
four parts: digital creation, digital asset, digital market, and digital currency, whose exploitation
will lead to the transformation of the conventional economy.

@nption

Digital Market

K Conventional Economy Metaverse Economy /

Figure 3. Conventional economy and metaverse economy. icons are from
4.1. REPRESENTATIVE Al ALGORITHMS

Convolutional neural networks are an example of deep neural networks that were influenced by
biological neural networks. In order to create feature maps, or translation-equivariant responses,
shared-weight convolution kernels or filters are used in the construction of conventional CNNs.
CNNSs always have convolution layers, pooling layers, and fully linked layers (Keukar, 2017).
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Lai et al. (2018) provide a revolutionary virtual environment that offers large-scale, various
indoor and outdoor settings. This is in contrast to the limits of the existing works, such as small
sceneries or few interactions with objects. Although augmented reality (AR) devices have
latency-sensitive applications, they may offer people immersive and interesting experiences.

Federated learning (FL), a type of collaborative learning paradigm, has evolved as a solution to
this problem. FL enables participants to train the shared model locally by sending training
parameters rather than raw data. Particularly for big-scale scenarios with enormous models and
massive data, FL paradigm can safeguard data privacy and minimize communication overhead.
There have been numerous studies on implementing FL in businesses, banks, industries, and
healthcare institutions with regard to data privacy (Li et, al, 2020).

4.2. OBJECT CREATION IN METAVERSE

11
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After describing the creation of a virtual environment based on Al, we will discuss authoring

tools in the metaverse since they offer technological support for all systems and roles to match

or surpass the degree of human learning. The effectiveness and intelligence of the metaverse's
operations will be significantly impacted by authoring tools.

4.3. AVATAR AND NON-PLAYER CHARACTERS

By investigating their surroundings and picking up the best behaviors from intriguing
encounters, RL agents can be used to create NPCs who can both gradually evolve behavioral
patterns and adapt to the dynamic reality (Schroeder, 2012).

Berner et al. (2019) developed a distributed training system and tools for continual training in
order to educate OpenAl Five over the course of 10 months. By defeating the Dota 2 global
champion, Open Al Five demonstrates that self-play reinforcement learning may achieve
superhuman performance on a difficult task (Team OG).

4.4. AI-BASED ACTIVITIES IN METAVERSE

In games, the basic characteristics of metaverse can be perfectly explained and displayed.
However, no game has fully achieved an ideal metaverse. Games conventionally have rules,
objectives, and boundaries that enable them to shape a specific gameplay.

In contrast, metaverse does not require any specific gameplay. Some online social games are
very similar to metaverse, such as sims.

Metaverse, however, differs from video games, because it involves many activities that are not
necessarily for fun. Examples are reviewed as follows.

Metaverse users can attend events (concert, virtual exhibition, remote education, meeting
collaboration, etc.) without having to travel.

Metaverse is virtual and real symbiosis, which means it can evolve in parallel even if people
leave the virtual world anytime.

4.5. BLOCKCHAIN IN METAVERSE

Blockchain is widely believed as one of the fundamental infrastructures of metaverse, because
it can bridge isolated small sectors together and provide a stable economic system, which helps
offer transparent, open, efficient, and reliable rules for metaverse. The conventional Blockchain
architecture includes a data layer, network layer, consensus layer, incentive layer, contract
layer, and application layer. The correlations between those layers and the metaverse are
explained as follows.
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Figure 4. Layered Architecture of Blockchain

Ethereum tracks the amount associated with each account address and makes it instantly
accessible through the Ethereum dataset tools, in contrast to Bitcoin, which normally uses the
UTXO transaction architecture to track usages of this money. Proof of Work (PoW) is a
consensus algorithm that is utilized by both UTXO and Ethereum. Block production is how
miners earn money. However, in order to generate blocks, they must pay a price. This PoW
consensus requires a lot of electricity because blocks are created by miners solving a hash
puzzle. According to the Proof of Stake (PoS) consensus method for Ethereum 2.0, miners
choose which blocks to mine based on the miners' coinage age (Liu et.al, 2021).

Then, in order to uncover possible solutions to the aforementioned transactional problems, we
examine several recent studies. In their proposal for a hierarchical storage system that stores
the most recent block on 10T devices and historical data on the cloud, Liu et al. (2021) integrate
blockchain with Il1oT architecture. The new architecture might provide services that are
immutable and verifiable. (Duong et al., 2018) suggest validating the block header only when
necessary to lower the cost of block validation during forwarding, enabling interoperability
between blockchains based on Ethereum.

In order to solve the security risks the Internet faces, Razzag et al. (2018) assess the significance
of combining Al methods and blockchain infrastructure. Since bots now account for 52% of all
web traffic, the author finds that human-bot interactions have increased. Communications
between bots will soon surpass those between bots and humans, based on the increase in bot
traffic. There will be several avatars for each person in the metaverse. This fact inevitably
creates a lot of traffic because of the number of exchanges.

4.6. METAVERSE TECHNIQUES

There are elements of each of these four possibilities in the Metaverse. Their technologies are
similar to those of a heads-up display AR system, a mirror world map inside a virtual world, an
object or user lifelog inside a mirror or virtual world, etc. Additionally, there are broader
similarities across the scenarios. The Metaverse technology road plan is depicted in Figure 5.
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Figure 5. A complete Technological Roadmap of Metaverse

Manufacturing has been growing swiftly thanks to 10T technology and the metaverse core-
stream, which serves as an 10T device. The loT and Internet for Metaverse are depicted in
Figure 6. According to one study, AR will concentrate more on business-related applications
than consumer software, and 43% of industrial businesses predict that VR adoption will reach
a tipping point over the next two to three years. The Metaverse will replace the current internet,
and the majority of companies are currently utilizing 5G and 6G to create their infrastructure
(Lee et.al, 2021).
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other without
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The Internet >
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Real-life experience
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Figure 6. loT and Internet for Metaverse

1) Internet: The foundation for connectedness is the Internet. Researchers are constantly
coming up with new improvements like 5G and 6G technology, despite the fact that internet
technology is now developing quite swiftly.

2) Infrastructure: Real-world experiences are made possible by hardware components.
Along with nano and quantum components, this layer also houses the technologies that make
up the metaverse. Content: For the most lifelike experiences, users can immerse themselves in
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one or more various worlds with the help of games, applications, and the medical and healthcare

industries. A real Metaverse will exist once the lower layers have sufficiently developed.
(Claudio et.al, 2014).

Metaverse techniques
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We discovered through the prior review that blockchain and Al are key technologies for the
metaverse. We are aware that the metaverse is still in its early stages despite the technologies'
claims to be able to create one that is scalable, reliable, and effective. This section discusses the
difficulties, unresolved problems, and recommendations for merging blockchain and Al in the
metaverse.

In contrast to the physical world, digital creativity may have no bounds in the virtual realm. In
the digital economy, value is determined by identification rather than labor uniformity as in the
old economy. In the field of digital creation, authoring tools must be developed so that users
may do it quickly, profitably, and inexpensively. These tools might inspire increased motivation
in those who create metaverse content. The marginal gains of output in the metaverse will
increase rather than decrease from those in the physical world. A value conversion mechanism
is needed to close the gap between the varied marginal advantages of the real and virtual worlds.

In the future, people might prefer to choose a digital outfit from their virtual wardrobe rather
than paying exorbitant fees for virtual skins, garments, or even virtual estates that will deter
many gamers from joining the metaverse. It is essential to suggest certain governance
arrangements using multinational firms as a consequence. Another issue that needs to be
resolved is how to set up a digital money system that allows for transactions between the
metaverse and the real world.

The quantity and frequency of transactions will also rise substantially more in the metaverse
than they did in the actual one. In the future metaverse, it will be difficult to control such high-
volume, high-frequency transactions. Future metaverse inflation brought on by substantial
cryptocurrency additions in a decentralized economy based on blockchain and Al technology
could be another problem.

Academics and industry have been able to progress the automatic design and operation of the
metaverse and surpass more conventional approaches because to the development of artificial
intelligence technology, particularly deep learning. Al has been used in various studies to
quickly create lively digital characters that might be used by virtual service providers as
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gregarious virtual assistants to fill the metaverse. Executing learning-based apps on mobile

devices is difficult, though, because current deep learning models are sometimes highly

complex and have a lot of parameters. Current Al technologies still allow people to instruct the

machine to carry out certain tasks rather than allowing the computer to learn on its own. The

majority of learning tasks are unsuited for open and dynamic contexts that need availability,

robustness, interpretability, and adaptability since they perform best in confined, static
environments and have limited robustness and interpretability.

The performance of various machine learning techniques on various learning tasks can be
analyzed using a prospective learning paradigm called meta-learning. This experience suggests
that meta-data can learn new skills far more quickly than people. We can replace manually
created algorithms with novel methods learned through data-driven learning thanks to meta-
learning, but it also significantly speeds up and improves the creation of machine learning
pipelines or neural networks. Because of this, when blockchain and the metaverse are
combined, meta-learning is still required. Although blockchain technologies have advanced
significantly, there are still challenges and issues that need to be handled.

However, there will be risks in the future metaverse from market manipulation and money
laundering. As a result, from the viewpoint of the regional jurisdiction of the metaverse, the
market governance will be considered to be more significant. Numerous apps, including
blockchain-enabled ones for social networking, office work, NFT marketplaces, game funding,
etc., will strengthen the metaverse's virtual economy. One example is the blockchain-based
game Axie Infinity, which creates a virtual pet ecosystem where players may engage in combat,
raise Axies, and engage in trade. By using the Ronin Bridge, users can transfer money from an
Ethereum wallet into a Ronin wallet. Due to the legalization of cryptocurrencies in several
nations, users can purchase Ethereum (ETH) and have it transferred to their address by using
cryptocurrency exchanges like Binance or Coinbase or by using real money on Ronin. This
enables gamers to convert fiat money into ETH. Even if certain countries might not agree with
this blockchain-based game finance model, we believe that the metaverse of the future will
support a physical world that is far more open, just, and comprehensible.

It makes sense for metaverse companies, developers, and users to be concerned about how to
protect users' security and privacy in the metaverse, which could lead to privacy violations,
possible identity theft, and other forms of fraud. The identities of virtual objects, bitcoin
transaction histories, and other private user data are just a few examples of the private metaverse
attributes that need to be safeguarded. Therefore, untested recommendations for the privacy
protection of the metaverse exist for metaverse-oriented encryption schemes.

Meta artificial intelligence is considered an artificial intelligence system that can automatically
learn from training data or adapt to new environments at high speed with minimal supervision
by engineers. As we know, the phenomenon of deep learning achieved great success, and based
on this, numerous applications have been produced, including software robots, hardware, smart
drones, and self-driving smart cars. However, many senior Al engineers must spend a lot of
time designing, coding, and effectively training deep learning models.

In the development phase of Meta artificial intelligence system, there are 3 key parts:
Creating a meta artificial intelligence interface,
Fundamental development of basic algorithms
and cluster-based infrastructure design based on powerful graphics processors.
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In the first phase, we first create an interface to display various information about the system

process to users and also receive data. In the following, we design interfaces for testing
production models and their distribution in the cluster.

In the second phase, 2 types of fundamental algorithms will be implemented to implement the
automation process. The first is the technology that automatically finds the best neural network
structure for training datasets. It is still trying to implement a method that can search for
predefined modules not only in networks, but in the entire structure of neural networks. The
second is the automatic selection of hyperparameters used in machine learning. By
automatically selecting hyperparameters, services are designed to become models that can
operate effectively according to users' requests, and at the same time reduce the effort of using
human resources in the matter of setting hyperparameters.

In the final phase, in order to implement the algorithms, the design of the cluster-based
infrastructure on the basis of powerful graphics processors is put on the agenda so that the
learning process of the models and the parallelization of the search process can be done
completely and effectively.

Since Meta Al can act as a great automatic tool, it can be used in various deep learning related
projects. Moreover, in this current smart world, the demand of users to process massive data is
growing increasingly. With this amount of growth, future artificial intelligence will play an
effective role in the IT world.

Various cutting-edge technologies, including augmented reality (AR), virtual reality (VR),
artificial intelligence (Al), and blockchain technology, are combined to create Metaverse.
Augmented reality, virtual reality and blockchain are each independent fields that can be talked
about for hours and books written; But in this article we will only discuss artificial intelligence
and metaverse. The idea of computer-controlled characters is progressing thanks to
advancements in artificial intelligence, and avatars are now capable of autonomy and self-
learning. Digital avatars are the most exciting and much debated topic in Al and the metaverse.
A digital avatar is a picture of a real person that appears in video games or virtual environments.
Each person is represented by an avatar in the cosmos.

In essence, a virtual avatar is a chatbot on the internet. The creation of this immersive reality
will be largely dependent on avatars because they are highly intelligent and adept at mimicking
human body language. Al creatures can communicate with one another and with us as we travel
the universe. People may naturally engage with these Al beings as they would in the physical
world, and they can adapt to various conditions.

Depending on the scenario and type of virtual world, you can program them with your own life
stories, motivations and goals. When artificial intelligence reaches full maturity, the interaction
of humans and artificial intelligence can lead to an amazing and surreal transcendental
experience.

Even the integration of sophisticated Al capabilities with game engines is possible. Al can
quickly process the data to make the construction of virtual objects like avatars, buildings,
landscapes, and characters easier.

A Metaverse Al will enable the development of 2D and 3D photos in addition to Al-based
avatars to build hyper-realistic avatars. An example of these Al-based avatars is actively being
developed by developers.

Metaverse requires an Al-based system to help users interact with virtual objects. Using
blockchain technology, Metaverse creates a digital environment where multiple users can work
and play.
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The world of blockchain is significant. Smart contracts can be made possible via blockchain,

which is one of its benefits. In the metaverse, dependable transactions and agreements can be

made without human involvement thanks to smart contracts. Computer codes automatically

complete the terms and register the agreement. On the blockchain, smart contracts may be
created, verified, recorded, archived, and secured using artificial intelligence.

Additionally, Al can speed up software development procedures to create more sophisticated
assets. Because cyberattacks are on the rise and may be so damaging to the digital world, Al
can also be used to enforce cyber security.

The world and everything in it, including things and people, produce data. We will need more
sophisticated and precise iterations of machine learning as more actions, choices, and intentions
result in the generation of data.

4.65 billion people utilize social networks and approximately 5 billion people use the internet
globally. The amount of data that we produce is too great for the human brain to even begin to
handle, let alone analyze, classify, prioritize, and archive. Even if we could, by the time the data
is processed, it is outdated and no longer useful. Because of this, we are using artificial
intelligence to interpret the data we produce.

The physical and virtual worlds have both welcomed artificial intelligence for this very reason.
An extended reality is created by the combination of the physical world and the metaverse. In
the Metaverse, users can interact with digital 3D objects, virtual avatars, and several other
technologies. Artificial intelligence developments are opening the door to novel immersive and
multidimensional experiences. Artificial intelligence is the foundation for the Metaverse's
future. Artificial intelligence aids in the processing of user-generated data and the creation of
incredibly lifelike avatars.

The movements of the user's body are observed by artificial intelligence, which then converts
them into commands that the avatar can understand. In order to create hyper-realistic and
precise avatars, this technology can evaluate user photos. The technology then renders the texts
as audio after translating them into the target languages. The device will eventually be able to
mimic the user's voice. Interacting with digital versions of products is simplified by artificial
intelligence. The experience can be improved by changing features when manufacturers
observe how consumers respond to new products.

One method to create a more inclusive future is through the advancement of artificial
intelligence. The world contains a variety of customs, cultures, customs, and morals, but Al has
the potential to make the digital world more homogeneous or restricted.

We must be cautious about the possibility of prejudice in the digital environment
notwithstanding the potential of artificial intelligence. There are important ethical issues even
though technology can be highly helpful. Despite how exciting they may seem, artificial
intelligence and the metaverse can be harmful to people.

Like any other technology, artificial intelligence and the metaverse affect all aspects of human
life. To ensure ethical and transparent technology, the need for multi-stakeholder cooperation
and competition is felt. There are many ethical dilemmas related to the use of artificial
intelligence and the metaverse.

More intelligent agents and entities that are considerably faster, stronger, and smarter than
humans are exposed to humans as they engage with the virtual world. Another essential element
of this virtual future society is blockchain. A precise and multidimensional virtual environment
with a high level of security is created by combining augmented reality and virtual reality with
artificial intelligence, metaverse, and blockchain.
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5. CONCLUSION

Blockchain technology and artificial intelligence are anticipated to be key elements in the ever-
expanding metaverse. For instance, combining blockchain and artificial intelligence, metaverse
provides a digital virtual environment where anyone may engage in social and economic
activities that transcend the boundaries of the real world securely and freely. The use of
metaverse will also speed the adoption of these most contemporary blockchain and Al
technologies.

Reviewing the most pertinent works in blockchain-enabled technologies, digital currencies,
virtual world Al technologies and applications, and metaverse components will let us give the
experts from academia and industry a thoughtful judgment. We also anticipated considerable
challenges and outstanding issues in creating the metaverse's essential elements through the
fusion of blockchain and Al. Collaboration between academics and business is necessary for
further metaverse exploitation and multidisciplinary study in order to work toward an open,
just, and logical metaverse of the future.

We are thrilled to be able to contribute to this wonderful new world. A last point is that
numerous gaming businesses and tech behemoths like Facebook, Microsoft, Apple, and Google
have grand intentions to make the metaverse a reality. In the future years, metaverse virtual
worlds will take on a completely new appearance thanks to the use of cutting-edge technologies
as well as the steady growth and improvement of the ecosystem. However, there are still a lot
of obstacles to be cleared before the metaverse is fully incorporated into the real world and our
daily lives.
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OZET

Protez ayaklar, bireyin alt ekstremite uzuvlarini kaybettigi veya dogustan olmadigi durumlarda
kullanilan protez bilesenidir. Protez ayaklar, ¢esitli malzemelerden yapilmakla birlikte,
genellikle ahsap, karbon fiber, plastik veya kompozit malzemelerden iiretilir. Malzeme se¢imi,
hafiflik, dayaniklilik gibi faktorler basta olmak iizere, en 6nemli 6zelligi olarak bireyin dogal
yiirliylise yakin hareket yetenegini saglamak amaciyla yapilir.

ISO 10328 standardi, protez ayaklarin mekanik test yontemlerini standardize eden bir
uluslararas1 standarttir. Bu standart, protez ayaklarin dayaniklilik, gilivenilirlik ve
performanslarini 6l¢mek i¢in kullanilan test yontemlerini tanimlar. ISO 10328, ¢esitli mekanik
testleri kapsar. Bu testler, kirilma testi, yorulma testi, statik yiik testi ve darbe testi gibi testlerin
protez ayaga uygulanma yontemlerini agiklar.

Bu calismada, ISO 10328 standardinin protez ayaktan beklentilerini agiklayarak, literatiirde
bulunan mevcut test cihazlarin gesitliliklerini ve birbirlerine gore tasarim iistiinliiklerini
inceleyerek, ISO 10328 standardinin test cihazlarina genis bir bakis sunmay1 amaclamaktadir.

Protez ayaklarin testi i¢in tasarlanan test cihazlari, istenen uluslararasi standarda gore test
cihazlarinin tasarimina iliskin bazi1 6zellikler géz 6niinde bulundurularak olusturulmustur. Bu
ozellikler, ISO 10328'e gore yiikiin protez ayaga uygulanmasi, hizalama, yliriiylisii simiile etme
ve test verilerinin 8l¢iilmesini kapsar. Ozelliklerin standarda uygun uygulanmasi igin mevcut
tasarimlarda hidrolik sistemler, mekanik sistemler ve elektro mekanik sistemlerin test cihazi
tasariminda kullanilmasi1 s6z konusu olabilmektedir.

Bu caligmada, aragtirma kapsaminda ulasilabilen ISO 10328 test cihazlarmmin cesitleri
incelenerek, protez ayagin testinde cihaz tasarimlarinin birbirlerine gore avantajlart ve
dezavantajlar1 ortaya koyulacak ve cihazlarin teknik o6zellikleriyle ilgili kiyaslamalar
sunulacaktir.

Anahtar Kelimeler: Protez Ayak, ISO 10328 Standardi, Test Makinesi
ABSTRACT

Prosthetic feet are prosthetic components used when an individual loses or does not have lower
limb extremities from birth. Prosthetic feet are made from various materials, most commonly
wood, carbon fiber, plastic or composite materials. The choice of material is made primarily
with factors like lightness, durability in mind, and most importantly, to provide the individual
with a movement ability that is as close to natural walking as possible.
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ISO 10328 is an international standard that standardizes the mechanical testing methods of

prosthetic feet. This standard defines the test methods used to measure the durability, reliability,

and performance of prosthetic feet. 1ISO 10328 covers various mechanical tests. These tests

explain the methods of applying tests such as fracture tests, fatigue tests, static load tests, and
impact tests to the prosthetic foot.

In this study, it is aimed to provide a comprehensive view of the test devices of the ISO 10328
standard by explaining the expectations from the prosthetic foot of the ISO 10328 standard,
examining the diversity of the existing test devices in the literature and their design superiority
over each other.

Test devices designed for the testing of prosthetic feet have been developed considering certain
characteristics related to the design of test devices according to the desired international
standard. These features include the application of the load to the prosthetic foot according to
ISO 10328, alignment, simulating walking, and measuring test data. For the proper application
of the features according to the standard, hydraulic systems, mechanical systems, and
electromechanical systems may be used in the design of the test device in existing designs.

In this study, by examining the types of ISO 10328 test devices that can be reached within the
scope of the research, the advantages and disadvantages of the device designs in the test of the
prosthetic foot will be revealed and comparisons related to the technical features of the devices
will be presented.

Keywords: Prosthetic Foot, ISO 10328 Standard, Testing Machine

1. GIRIS

Protezler, modern tibbin en 6nemli yeniliklerinden biridir ve diinya genelinde milyonlarca
kisinin yasam kalitesini yiikseltme ve giinlik yasamlarina donme kabiliyetine katki saglar.
Diinya Saglik Orgiitii'niin 2017 raporuna gore diinya genelinde yaklasik 40 milyon kisinin
protez ayaga ihtiyact oldugu tahmin ediliyor [1]. Bu ihtiyag, 6zellikle alt ekstremite uzuvlarimni
kaybetmis amputeler veya dogustan olmayan bireyler i¢in hayati 6neme sahip olabilir.

Protez ayaklar, ¢esitli malzemelerden yapilabilmekte ve her bir malzeme, farkli 6zellikler
sunmaktadir. Ahsap, metal alagimlar, plastik veya karbon fiber gibi kompozit malzemeler
kullanilabilir. Hafiflik, dayamiklilik, maliyet ve bireyin dogal yiiriiylise yakin hareket
kabiliyetini saglama kapasitesi, malzeme se¢iminde etken faktorler olabilir [2][3][4][5][6].

Bir protez ayagin islevselligi, sadece malzeme se¢imi ve tasarim ile sinirli olmayip, ayni
zamanda mekanik dayaniklilhik ve giivenilirlik de biiyiikk onem tasir. Bu nedenle, protez
ayaklarin tasarim ve imalatinda ISO 10328 standardi genellikle kullanilir. Bu uluslararasi
standart, protez ayaklarin dayaniklilik, gilivenilirlik ve performansini test etmek igin kilavuz

olur [7].

ISO 10328 standards, protez ayaklara uygulanan ¢esitli mekanik testleri biinyesinde barmndirir.
Bunlar arasinda kirilma testi, yorulma testi, statik yiik testi ve darbe testi yer alir [8]. Bu testler,
protez ayaklarin dayaniklilik, giivenilirlik ve performanslarin1 degerlendirmek i¢in 6nemlidir
ve genellikle protez ayak tasariminin gelistirme asamalarinda uygulanir.

Bu calismada, ISO 10328 standardinin protez ayaklardan ne tiir beklentileri oldugunu detayl
bir sekilde incelenmektedir. Ayrica, literatiirde bulunan mevcut test cihazlarin1 ve bunlarin
cesitliligini, tasarim istiinliiklerini ve kisitlamalarini incelenerek, ISO 10328 standardina gore
test cihazlarina genis bir bakis sunmay1 hedeflenmektedir. Bu ¢alisma ile protez ayak tasarim
ve test siireglerini daha iyi anlamak ve protez kullanicilar i¢in daha iyi ¢oziimler gelistirmek
isteyen arastirmacilara ve miihendislere yardimci olmak amaglanmaktadir.
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2. ISO 10328 STANDARDI VE PROTEZ AYAK TESTLERI
2.1 ISO 10328 Test Standard

ISO 10328 standardi, kismen ya da tiimiiyle kaybedilmis alt uzuvlarin yerine kullanilan alt
ekstremite protezlerinin mekanik testlerinde kullanilan metotlara kilavuzluk eden bir
uluslararas1 standarttir. Bu standardin amaci, protezlerin giivenilirligini belirlemek ve
protezlerin optimize edilerek gelistirilmesi i¢in bir altyap1 olusturmaktir. International Society
for Prosthetics and Orthotics (ISPO) tarafindan bir dizi toplanti sonucunda belirlenen bu
standart, ilk olarak 1977 yilinda Philadelphia, ABD'deki bir toplantida belirlenen test metotlari
ve uygulanacak kuvvet miktarlar ile yiirtirliige girmistir.

Standart, kullanim sirasinda protezlerin zamanla degiskenlik gosteren bir dizi ylikleme
kosullariyla karsilasmasi nedeniyle, bu yiiklerin statik ve dinamik yiikleme seklinde
uygulanmasini igerir. Statik testler, protezin kullanim sirasinda karsilastigi olagan dis1 yiikkleme
durumlarinin uygulanmasin1 konu edinirken, dinamik testler yliriime sirasinda rutin olarak
ortaya ¢ikan yiiklerin proteze nasil uygulandigini ifade eder. Bu testler, protez ayaklarin yapisal
bilesenlerinin yorulma davranislarini incelemeye olanak saglar.

Alt ekstremite protezlerinin gelistirilmesi, kontrollii kosullar altinda gerceklestirilen
laboratuvar testlerini gerektirir. Protez ayak tasariminda yapilan her bir degisiklik, testlerin ayni
kosullar altinda tekrarlanmasi kosulunun gergeklesmesini bekler. Bu siireg, protez ayaklarin
dayanikliligi, giivenilirligi ve performansinin siirekli olarak iyilestirilmesini saglar [7][8].

2.2 Ayak-Bilek Bilesenleri icin Ayrica Tanmimlanms Test Prosediirii

Bu baglik altinda ISO 10328 standardinin ayak-bilek bilesenleri i¢in 6zel olarak belirlemis
oldugu statik ve dinamik test prosediirleri incelenmektedir. Bu standart, mekanik dayaniklilikla
ilgili ti¢ farkl terim tanimlar;

= "Olagan Dayanim": Bu terim, normal kosullar altinda bir protezin karsilasabilecegi statik
kuvveti ifade eder. Olagan bir kuvvet altinda, bir protez, kuvvet uygulandiktan sonra bile
islevlerini siirdiirebilmelidir.

= "Maksimum Dayanim": Bu terim, olagan dis1 bir durumda protezin karsilayabilece§i en
yiiksek yiikii tanimlar. Bu yiik protez tarafindan karsilandiginda, yiik uygulamasinin kesilmesi
ile protez islevlerini yerine getiremeyebilir.

* "Yorulma Dayanimi": Bu, belirli bir dongli sayisinda protezin islevlerini kaybetmeden
karsilayabildigi dinamik kuvveti ifade eder.

Standartta, farkli ayak seviyelerinin dayaniklilik limitleri dort ayri grup igerisinde
degerlendirilir. Bu gruplar, kullanicinin viicut agirligi ve aktivite seviyesine bagl olarak P3,
P4, P5 ve P6 kodlartyla adlandirilmigtir [7][8]. Her bir grup i¢in belirlenmis olan test kuvvetleri
Cizelge 2.2'de gosterilmistir.

Bu bilgiler, protez ayak bilesenlerinin fonksiyonelligini anlamamiza ve daha etkin bir sekilde
test etmemize yardimci olacak sekilde ISO 10328 standardinda agik¢a belirtilmistir. Bu
standardi kilavuz almak, protezlerin kalitesini ve dayanikliligini dogru bir sekilde
degerlendirebilmemiz i¢in onemlidir. Bu durum, ayni zamanda protezlerin tasariminin ve
imalatinin stirekli iyilestirilmesini saglar.

2.2.1 Test EKipmam

Test cihazinin, Cizelge 2.2'de belirtilen kosullar altinda, istenilen test kuvvetlerini test
numunesine uygulama kabiliyeti olmalidir. Statik testler i¢in, yliklemenin hiz1 100 N/s ile 250
N/s arasinda olmalidir. Bununla birlikte, maksimum alternatif yiliklemeler icin yiikleme
hizlarinin 1 kN/s ile 5 kN/s arasinda olmasi da kabul edilebilir bir secenektir. Ek olarak, test
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cihazinin, Sekil 2.1'de belirtildigi iizere, belirli yonlerde ve Cizelge 2.1'de belirtilen agilarda
uygulanmasi gerekmektedir.

Sekil 2.1'de gorseldeki gibi, yiiklemenin gergeklestigi siirecte ortaya ¢ikan teget kuvvetleri en
aza indirebilecek yapiya sahip plakalar gereklidir. Bunun yani sira, ayakta olusabilecek
deformasyonlar1 dahi telafi edebilecek sekilde tam temas saglayabilmek adina, bu plakalarin
yeterli genislikte ve uzunlukta olmasi gerekmektedir [7][8].

Bu detaylar, ISO 10328 standardina uygunlugun saglanmasi ve testlerin en dogru sonuglari
vermesi adina biiyiik 6nem tasir. Bu parametrelerin dikkatlice takip edilmesi, protez ayaklarin
performansinin dogru bir sekilde degerlendirilmesini ve dolayisiyla daha kaliteli protezlerin
gelistirilmesini saglar.

u ua

Sekil 2.1 Ayagin test ekipmanindaki pozisyonu [8].

Cizelge 2.1 Test kuvvetlerinin uygulama agilari [8].

Agilar Derece
a 15°

B 20°

Y 7°

Dinamik testlerin uygulandig1 durumlarda, test ekipmaninin belirli bir profil ¢ergevesinde test
kuvvetlerini uygulamasi gerekmektedir. Bu kuvvetler, 6n ayaga ve topuga sirasiyla uygulanan
iki ayr1 dalga seklinde gergeklesir. Bu kuvvet dalgalarinin, siniizoidal egrilere uygun bir profil
olusturmasi beklenir.

Siniizoidal profilin olusturulmasi miimkiin olmazsa, asagida belirtilen kuvvetlerin, Cizelge
2.2'deki degerlere ulagmasi saglanmalidir [7][8].

= Minimum test kuvveti = Maksimum test kuvveti
» Cevrim menzili = Ortalama test kuvveti

Bu, protez ayaklarin dinamik kosullar altindaki performansinin dogru bir sekilde dl¢iilmesini
saglamak i¢in biiylik 6nem tasir. Testlerin standardizasyonu, ayak protezlerinin gelistirilmesi
stirecinde de kritik bir rol oynar. Ciinkii bu, protezlerin genel performansinin yani sira, spesifik
kullanim kosullar1 altinda nasil bir performans sergilediginin de anlasilmasini saglar. Bu
nedenle, test kuvvetlerinin dogru bir sekilde uygulanmasi ve dogru degerlere ulagmasi
gerekmektedir.

2.2.2 Olagan Statik Dayamim Testi
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Test numunesi test ekipmanina yerlestirildikten sonra (Bkz. Sekil 2.1) numuneye daha 6nce

testler uygulanmigsa, bunlarin tiirii kaydedilmelidir. Yapilacak testin yiikleme seviyesi

belirlenerek uygulanacak kuvvetin iist limiti kaydedilmelidir. Belirlenen kuvvet 100-250 N/s
hizla topuga uygulanir.

Olgiilen test kuvveti belirlenen limite geldiginde siire baslatilir ve kuvvetin 30 (£3) saniye
siireyle numune iizerinde kalmasi saglanir. Bu siire sonunda test kuvveti sifira indirilir. Ayak
test sonunda fonksiyonunu kaybetmediyse testten basariyla gegmis olur.

Eger numune istenen kuvvete ulasilamadan deforme olursa ulasilan maksimum kuvvet

kaydedilir. Eger kuvvete ulasilmis ancak 30 saniyelik siire i¢inde zarar gormiisse, ulasilan siire
kaydedilir.

Numune topuk testini basariyla tamamladiysa on ayak testiyle devam edilir. Belirlenen kuvvet
100-250 N/s hizla topuga uygulanir. Olgiilen test kuvveti belirlenen limite geldiginde siire
baglatilir ve kuvvetin 30 (£3) saniye siireyle numune iizerinde kalmasi saglanir. Bu siire
sonunda test kuvveti sifira indirilir. On ayak testi sonunda, protez fonksiyonunu kaybetmediyse
testten basariyla ge¢mis olur.

Cizelge 2.2 Test tiirleri ve test kuvvetleri [8].

Test Yiikleme Seviyeleri (Px) ve Yiikleme Kosullari (Fix; F2x)
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Eger numune istenen kuvvete ulasilamadan zarar goriirse ulasilan maksimum kuvvet

kaydedilir. Eger kuvvete ulagilmis ancak 30 saniyelik siire i¢cinde zarar gérmiisse, ulasilan siire
kaydedilir[7].

Sekil 2.3’te olagan dayanim testinin uygulanma semasi1 gosterilmistir.
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2.2.3 Maksimum Statik Dayamim
Testi

Topuk yiiklemesi igin
ayarlarn yapilmasi

Test numunesi, uygun test ekipmanina
monte edildikten sonra (Bkz. Sekil 2.1),
eger numune iizerinde daha 6nce testler
uygulanmissa, bu testlerin tiirii belirlenip
kaydedilir. ileride yapilacak olan testin
yikkleme seviyesi belirlenir ve buna
dayanarak  uygulanacak  maksimum
kuvvet tespit edilir ve kaydedilir. Bu
belirlenen kuvvet, 100-250 N/s hizinda
ya da 1-5 kN/s alternatif yiikleme
hizinda, topuga veya 6n ayaga uygulanir.
Segilen uygulama hiz1 ayrica kaydedilir.

2.2.3 Maksimum Statik Dayanim Testi

Testin yeni bir numune
ile tekrarlanmast

Numuneye daha 5nce
baska bir test

Test numunesi ayak bilek bilesenleri igin
belirlenmis olagan statik dayanim testi

unesi ayak bilek bilesenleri
enmis olagan statik dayanim

Test numunesi, uygun test ekipmanina
monte edildikten sonra (Bkz. Sekil 2.1),
eger numune lizerinde daha Once testler uygulanmigsa, bu testlerin tiirii belirlenip kaydedilir.

Sekil 2.3 Olagan statik dayanim testi uygulama semasi [7] [8].

Yapilacak olan testin ylikleme seviyesi belirlenir ve buna dayanarak uygulanacak maksimum
kuvvet tespit edilir ve kaydedilir. Bu belirlenen kuvvet, 100-250 N/s hizinda ya da 1-5 kKN/s
alternatif yiikleme hizinda, topuga veya 6n ayaga uygulanir. Secilen uygulama hizi ayrica

kaydedilir.

Maksimum dayanim testinde amag, protez ayagin zarar gordiigii maksimum kuvveti
belirlemektir. Bu nedenle, hedeflenen test kuvveti, standartta Fisu, upper timit, F2su, upper limit
sembolleri ile belirtilmistir (Bkz. Cizelge 2.2). Eger protez ayagi belirlenen iist limit kuvvetine
ulasmadan deforme olursa, deformasyonun meydana geldigi kuvvet kaydedilir ve test
sonlandirilir. Ancak, eger iist limite kadar protez ayagi herhangi bir zarar gérmeden
dayanabilirse, test, uygulanan kuvvetin bu iist limitlere ulastig1 anda sonlandirilir.

Testin basarisini belirleyen iki ana kriter bulunmaktadir. Birinci kriter, topuk veya 6n ayak
yiiklemesi sirasinda kuvvetin st limite ulasana kadar ayak protezinin herhangi bir zarar
gérmemesidir. Ikinci kriter ise, ayak protezinin olusan zararin, alt limit ile {ist limit arasindaki
kuvvetlerin etkisiyle gerceklesmesidir.

Birinci kriteri basariyla karsilayan ayak protezleri, ikinci kez 6n ayak veya topuk testine tabi
tutulabilir. Ancak, Sekil 2.4'teki semada goriildiigii gibi, eger numune bu ikinci testte basarisiz
olursa, test, yeni bir numune kullanilarak tekrar edilmelidir.

Maksimum dayanim testi yliksek hizla uygulanir ve numune eger testin basari kriterlerini
karsilarsa, hemen ardindan olagan dayanim testi de uygulanir. Olagan statik dayanim testinden
basariyla gecen numuneler, ayni zamanda maksimum dayanim testini de basariyla ge¢gmis kabul
edilir. Bu iki test, ayak protezinin genel dayamiklilik ve performansimin objektif bir
degerlendirilmesini saglar [7].

2.2.4 Dinamik Dayanim Testi

Cevrimsel veya dongiisel oalrak tanimlayabilecegimiz bu test, ayak protezlerinin 6n ayak ve
topuk kisimlarina tekrarli yiliklerin uygulandig: bir testtir. Bu test, bir protezin kullanim siiresi
boyunca maruz kalabilecegi yipranmalar1 ve bakim gereksinimlerini belirlemek i¢in kullanilir.
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Test stireci, belirlenen dinamik yiliklemelerin maksimum degerlerinin tespitiyle baglar. Bu
degerler Ficmax Ve Facmax olarak ifade edilir (Bkz. Cizelge 2.2) ve numune lizerine statik bir
sekilde uygulanirlar. Eger numune bu kuvvetlere dayanamaz ve zarar goriirse, ulasilan
maksimum kuvvet degeri kaydedilir ve test sonlandirilir.

Eger numune ilk statik yiiklemeyi basariyla karsilayabilirse, dongiisel kuvvetlerin kontrol
amaciyla uygulandig1 bir sonraki test asamasina gecilir. Bu asamada, 0.5 ile 3 Hz arasinda

OPSIYONEL
Topuk ya da ayakucu yiikl eni

Topuk ya da ayakucu
normal ya da yil

verilen parametreler dahilinde yiitiitiilemiyorsa,
test sonlandirilir.

Test siireci boyunca, iireticinin belirttigi bakim
talimatlarina uygun olarak belirli ¢evrim
sayillarinda belirli parcalarin  degistirilmesi
gerekebilir.  Bu durumda, test ekipmani
durdurulur, ilgili parca degistirilir ve numune,
test prosediirine uygun bir sekilde tekrar
ekipmana baglanarak teste devam edilir.

Sekil 2.4 Dinamik dayanim testi uygulama
semasi [7][8].

Eger hedeflenen ¢evrim sayisina ulasilmadan
numune hasar goriirse, hasarin meydana geldigi
cevrim sayist kaydedilmelidir. Hedeflenen
cevrim sayisini tamamlayan numunelere, son
olarak olagan statik dayanim testi uygulanir. Bu
son testte, eger numune zarar goriirse, hasarin
olustugu kuvvet kaydedilir. Hasarin olustugu
bolge, boyutu ve sekli de test raporuna
kaydedilir.

Son statik dayanim testini basariyla tamamlayan
numune, dinamik dayanim testini de basariyla
tamamlamis olur (Sekil 2.5). Bu, numunenin
servis sliresi boyunca maruz kalabilecegi

dongiisel yiiklemelere dayanabilecegini gosterir [7].

belirlenen bir frekansta uygulanacak test
kuvvetlerinin minimum ve maksimum

degerlerinin  belirli ~ parametreleri
karsiladig1 kontrol edilir.

Uygulanan dongiisel kuvvetin
maksimum degeri, Ongoriilen

maksimum kuvvet degerinden %10 daha
az veya daha fazla olmamalidir. Bu,
numunenin erken bir hasara ugramasini
engellemek i¢in onemlidir. Eger ¢cevrim
sirasinda olusan kuvvet profili, izin
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3. PROTEZ AYAK TEST CiHAZLARININ TASARIMI VE MEVCUT/OLAGAN
TEST CIHAZLARI

Protez ayaklarin performans ve dayanikliligini 6lgmek i¢in kullanilan test cihazlarinin tasarima,
bu alanda belirleyici bir rol oynamaktadir. Her bir cihazin, protez ayagin spesifik 6zelliklerini
ve uygulanabilecek durumlar1 simiile etme ve test etme kabiliyetini saglamas1 gereklidir. Hem
ISO 10328 gibi uluslararasi standartlara uyumlu testler yapilmakta, hem standart dis1 testler de
uygulanabilmektedir. Ancak ¢ogunlukla, uluslararasi standartlara uyum saglamayan testlerin
uygulandig1 protez ayaklar, genellikle ampute bireylerin ihtiyaglarini karsilamama ve piyasada
Sekil 2.5 Dinamik dayanim testi uygulama semas1 [7][8]. kabul gorme zorluklar1 gibi riskleri
barindirmaktadir. Diger taraftan, uluslararasi standartlar1 karsilasa bile, bazi cihazlar bu
standartlar1 yetersiz bulup, insan yiriylis fazlarimm daha gergek¢i simiile etme yolunu
secebilirler. Ancak bu tiir cihazlarin siirekliligi saglayamamasi, sonuglarinin tutarsizlign ve
yliksek maliyetleri 6nemli sorunlar arasindadir. Uluslararasi standartlara uyup uymadigina
bakilmaksizin, literatiirde yer alan ¢ogu test bileseni, benzer kosullar altinda ¢aligir. Ancak ISO
10328’in sundugu spesifikasyonlar, bu standardin protez ayaklarin giivenligi, performansi ve
dayanikliligina yonelik diinya genelinde kabul goéren minimum gereklilikleri belirlemek
amaciyla olusturulmus olmasi gibi 6zelliklerle test siirecinin dogruluk, tekrarlanabilirlik ve
standardizasyonunu saglayarak, belirli avantajlar sunar.

Ayak Tasarim asamasinda, donme kuvvetini dogrusal kuvvete
veya hidrolik-pnomatik sistemlerde oldugu gibi basing
kuvvetini dogrusal kuvvete ¢eviren mekanizmalar
kullanilir. Bu cihazlarin tasarimlari genellikle motorlar,
aktiiatorler, hidrolik-pnomatik sistemler ve sensorler
gibi bilesenler iizerine kurulur. Bu komponentler,

Dogrusal harelkcet saslavan . . e e
komponentler tasarimin ana hatlarini olusturan ve cihazin islevselligini

belirleyen temel unsurlardir.

Sekil 3.1 Temel test cthaz1 tasarim diyagrami
3.1 Ana Unsur Test Komponentleri
3.1.1 Pres Makineleri

Pres makineleri, biiylik miktarda statik kuvveti uygulama kapasitesi ile bilinir. Protez ayak test
cihazlarinda, cogunlukla dayaniklilik ve kirilma testlerinde kullanilir (Bkz. Sekil 3.2). Yiiksek
kuvvetler uygulayabilen pres makineleri sayesinde, protez ayaklarin asir1 yiik altinda nasil bir
performans gosterece8i ve ne kadar dayanikli oldugu belirlenebilir. Bu nedenle ISO 10328
standardinda dinamik dayanim testini uygulamak i¢in yeterli degildir.

3.1.2 Hidrolik ve Pnomatik Sistemler

Hidrolik ve pndmatik sistemler, protez ayak test cihazlarinda kuvvet uygulama ve kontrol etme
gorevi goriir. Basingli akigskanlar kullanarak kuvvetin genis bir araligina erisirler ve bu sayede
protez ayagin karsilasabilecegi ¢esitli ylik durumlarini simiile edebilirler. Ayak test cihazlarinda
Pnomatik sistemler; hiz, hafiflik, maliyet, giivenlik ve temizlik gibi avantajlarindan dolay:
hidrolik sistemlerin yerine tercih edildigi goriilmiistiir.

3.1.3 Servo Motorlar

Servo motorlar, hassas konum kontrolii saglar ve doner hareketi saglarlar. Protez ayak test
cihazlarinda genellikle belirli hareketleri simiile etmek veya bir test dongiisiiniin belirli bir
boliimiinii gergeklestirmek icin kullanilirlar.

3.1.4 Elektro mekanik Lineer Aktiuatorler
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Elektro mekanik lineer aktiiatorler, servo motor ile es gldiimlii olarak elektrik enerjisini
mekanik harekete doniistiiriir ve protez ayagin farkli hareket bigimlerini simiile eder. Hiz ve

konum kontrolii gibi 6zellikler sayesinde, bu aktliatorler, protez ayaklarin gercek diinya
kosullarinda nasil performans gosterecegini daha dogru bir sekilde anlamamiza olanak saglar.

3.1.5 Yiik Hiicreleri (Load Cells)

Yiik hiicreleri, test cihazlarindaki kritik bilesenlerden biridir ve gerilme, basing, agirlik gibi
kuvvetleri 6l¢iip veri toplama birimlerine anlik olarak degerleri aktarir. Bu sayede, protez
ayagin ne kadar kuvvet uyguladigt veya ne kadar kuvvete maruz kaldigi anlik olarak
belirlenebilir.

3.1.6 Kam Mekanizmalar (Piyasada bulunmayan alternatif ¢calisma)

Kam mekanizmalari, doner hareketi lineer veya 6zel harekete doniistiirtirler. Protez ayak test
cihazlarinda genellikle bir motor tarafindan saglanan doner hareketin, protez ayagin gercek
hareketlerini simiile etmek i¢in gerekli olan lineer veya 6zel hareketlere doniistiiriilmesi igin
kullanilabilirler.

3.1.7 Test Robotlan

Test robotlari, protez ayaklarin performans ve dayanikliligini 6lgmede ISO 10328 standardinin
taleplerini fazlasiyla karsilar. Insan hareketlerini neredeyse birebir simiile edebilmeleri, bu
robotlar1 geleneksel test cihazlarindan ayri kilar. Ancak, bu Ozellestirilmis ve hassas test
mekanizmalari, gesitli dezavantajlar1 beraberinde getirir. Oncelikle, bu robotlar genellikle
yiiksek maliyetlidir ve hem kurulum hem de bakim siirecleri, teknik bilgi ve uzmanlik
gerektirir. Farkli testler veya yeni bir protez ayak tasarimi gerektiginde, yapilandirmalarinin
degistirilmesi veya tamamen yeni bir robotun satin alinmasi1 gerekebilir. Ayrica, tiim diinyada
esit bir sekilde ulagilabilir olmalart zordur, bu da test sonuglarinin standardizasyonunu ve
karsilastirilabilirligini karmasiklastirabilir. Son olarak, bu robotlar ger¢ek diinya kosullarini ve
protez ayak kullanicilarinin yasadigi duyusal deneyimleri tam olarak taklit edemeyebilir. Bu
nedenle, test robotlar1 yiiksek dogruluk seviyesi sunarken, kullanim ve erisilebilirlik
konularinda bazi zorluklar1 beraberinde getirir.

Sekil 3.2 (a) Karbonfiber ayagin mekanik Sekil 3.3 Si-Plan Ltd. Sirketine ait bir
testi sirasinda (b) Topuk testi ¢) diiz ayak testi pnomatik test cihazi [7].
(d) ayakucu testi [9].
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Sekil 3.5 Temel elektro mekanik
aktiiatorlii test cihazi tasarimi.

Sekil 3.6 Load Cell [11].

3.2 Yardimci Test Komponentleri

Protez ayak test cihazlarinin tasariminda kullanilan ana unsurlar kadar, yardime1 komponentler
de cihazin islevini ve genel yapisini destekler. Bu yardimer test komponentleri genellikle
cihazin daha karmasik pargalari ile birlestirilerek, 6zel ihtiyaglari karsilar ve cihazin genel
performansina katkida bulunur. Bu tiir yardimc1 komponentler arasinda civata baglantilari,
soniimleyiciler, c¢elik veya aliminyum plakalar, pnomatik sistem tanklari, yaylar, iskeleti
olusturan demir profiller ve yataklamalar gibi yapisal elemanlar yer alir. Her biri, belirli bir
islev igin tasarlanmis olup, test cihazinin daha karmasik ve fonksiyonel bir tasarima sahip
olmasini saglar.
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Sekil 3.7 Temel kam mekanizmali test Sekil 3.8 Bir protez testi robotunun fiziksel
cihazi tasarimi. yapisi [12].

4. SONUC: MEVCUT TEST CIHAZLARININ KARSILASTIRMALARI

Bu caligmada, ISO 10328 standardin1 uygulamak i¢in tasarlanan test cihazlarinin gesitleri
incelenerek, protez ayagin testinde cihaz tasarimlarinin birbirlerine gore avantajlart ve
dezavantajlar1 ortaya koyulmus ve cihazlarin teknik 6zellikleriyle ilgili kiyaslamalar sunulmaya
calisilmustir.

Test cihazlar karsilastirilacak olunursa pnomatik test cihazlar asirt sesli ¢aligmaktadir. Bunun
yani sira kam mekanizmali ve elektro mekanik aktiiatorlii cihazlar ise sessiz g¢aligma
kabiliyetine sahiptirler. Pnomatik test cihazlarinda bu dezavantaj, testi uygulayacak bireylerin
ses koruyucu ekipmanlar kullanmasini gerektirmektedir. Bakim siiresi ve bakim zorlugu
bakimindan tasarimlar incelendiginde pndmatik test cihazlari i¢in kisa vadede bakim-onarim
uygulamalar1 gerekirken, elektro mekanik aktiiatorlii tasarimlarin bakimi kolaydir ve uzun
bakim siiresine sahip olmasi avantajdir. Kam mekanizmalarinda ise bakim siiresinin kisa olmasi
ve hassas parca iiretim gereksinimden dolayr mekanizmalarin bakimi zordur. Olgiim hassasiyeti
bakimindan pnomatik sistemlerin hassasliklart diisiik seviyededir. Elektro-mekanik cihazlarin
ise servo motor destegi sayesinde 6l¢iim hassasiyetlerinin {ist seviyede oldugu bilinmektedir.
Kam mekanizmalarinda ise kam profillerinde bulunan hassas lift degerleriyle birlikte lineer
arabalarinin kullanilmasi 6l¢tim hassasiyetini arttirabilir.

Testin uygulamasi bakimindan ISO 10328 kapsaminda belirli siireler tanimlanmistir. Fakat
cihazlarda kullanilan mekanizmalar ve sistemlerden kaynakl1 test siirelerini minimum seviyeye
¢cekme zorunlulugu vardir. Bu agidan testin ¢evrim sayisini tamamlamasi agisindan pndomatik
sistemlerde standardin sundugu siire araliginin alt seviyesini yakalamak oldukc¢a zordur. Siireyi,
stireci hizlandirma kapsaminda alt seviyede tutma bakimindan elektro mekanik aktiiatorlii test
cihazlar servo motorlar ile desteklenmesi sebebiyle test siirecini en kisa siirede kolaylikla
tamamlayabilir. Testi uygulayacak test elemani i¢cin manuel ayarlarin yapilmasi pnomatik test
cihazlarinda zorunludur. PLC destegiyle bu durumun gelistirilmesi planlanabilir. Olagan
tasarim olan kam mekanizmali test cihazlar1 ve elektro mekanik aktiiatorlii test cihazlarinda,
yine servo motorlarinin ve siiriiciilerin sayesinde bu daha kolaydir.
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Cihazlarin tasarimlarinda hassas par¢a imalatin gerekliligi 6zellikle taslama proseslerinden

dolayr kam mekanizmali test cihazlarinda kaginilmazdir. Fakat diger tasarimlarinda hassas

parca imalatina gidilmesine gerek yoktur. Hassas parc¢a imalatinin maliyetli olmasi sebebiyle

tiim tasarimlar karsilastirildiginda kam mekanizmali test cihazlarini liretmek fiyat agisindan

diger sistemlere gore ¢cok daha maliyetli olacaktir. Maliyet agisindan ise genelde sizdirmazlik

elamani olarak kullanilan kauguklarin, pnomatik sistemlerde sik sik hasarlari gdzlemlense de

teminin hizli ve ucuz olmasi biiyiik bir avantajdir. Pnomatik sistemler, elektro mekanik

sistemlere gore ucuz ve tedarik edilme siiregleri daha hizli gelisebilir. Elektro mekanik
aktiiatorlerin temin edilmesi zordur ve nispeten diger komponentlere gore pahali cihazlardir.

Sonug olarak cihazlarin birbirine gore avantajlari ve dezavantajlar1 mevcuttur. Protez ayak
iireticileri ve cihaz tasarim miihendisleri bu sistemlerin kendine has 6zelliklerini g6z Oniine
bulundurarak test cihazlarini tasarlamasi veya cihazlari temin etmesi tavsiye edilmektedir.
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Ozet

Bu bildiri caligmasi, N-Asetil sistein (NAC)’nin, nérolojik hastaliklarin tedavisindeki
potansiyelini vurgulamaktadir. NAC endojen amino asit L-sitenin sentetik tlirevidir ve
glutatyon (GSH')nun Onciisii olarak mukolitik 6zelligi sayesinde tedavilerde yaygin olarak
kullanilmaktadir. NAC, son yillarda nérolojik hastaliklarin tedavisinde potansiyel bir terapotik
ajan olarak dikkat cekmektedir. NAC beyindeki serbest radikal hasarin1 azaltarak ve notralize
ederek noroprotektif etkiler saglamasi sebebiyle bilyilk 6neme sahiptir. Oksidatif stres,
norolojik hastaliklarin patogenezinde 6nemli bir faktordiir ve hiicre hasarina, enflamasyona ve
noronal dejenerasyona sebep olmaktadir. NAC, GSH gibi giiglii bir antioksidanin 6ncii maddesi
olarak islev gorerek beyindeki oksidatif stresi azaltmaya yardimci olur. NAC ayrica, beyindeki
norotransmitterlerin diizenlenmesinde énemli bir rol oynar. Ozellikle glutamat ve dopamin
iizerinde etkili oldugu goriilmiistiir. Glutamat, sinir iletimi i¢in énemli bir nérotransmiterdir.
Glutamat, asir1 salinimi norotoksisiteye ve hiicre hasarina yol agabilir. NAC, glutamatin asir1
salinimina kars1 koruyucu bir etkiye sahiptir. NAC akciger hastaliklarinin tedavisinde yaygin
olarak kullanilmasina ragmen, nodrodejeneratif hastaliklardaki rolii heniiz tam olarak
bilinmemektedir. NAC'nin antioksidan ve anti-inflamatuar etkileri, nérolojik hastaliklarin
patogenezinde dnemli faktorlere 151k tutabilir. Parkinson hastaligi ve Alzheimer hastalig1 gibi
norodejeneratif hastaliklar, néronal kayiplar, enflamasyon ve oksidatif stresin bir sonucu olarak
ortaya ¢ikar. Bunun yani sira, NAC'nin psikiyatrik hastaliklarin tedavisinde de potansiyel bir
rolii vardir. Ornegin, sizofreni ve bipolar bozukluk gibi hastaliklar, dopamin ve glutamat
diizensizlikleriyle iliskilidir. NAC, dopaminerjik ve glutamat sistemlerini diizenleyerek, bu
hastaliklarin semptomlarini hafifletebilir ve tedaviye katkida bulunabilir. NACnin anti-
inflamatuar etkileri, bircok norolojik hastaligin patogenezinde 6nemli bir rol oynayan
inflamasyonu azaltmada da etkilidir. Ornegin, multipl skleroz, ALS ve enfeksiyonlara bagl
ndrolojik hastaliklar gibi durumlar inflamasyonla iliskilidir. NAC, inflamasyonu baskilayarak
bu hastaliklarin seyrini etkileyebilir. NAC kan ve beyin bariyerindeki onarici rolii ve anti-
inflamatuvar rolii g6z 6niine alindiginda kombine tedaviler ile deneysel ¢aligmalarda detaylica

35



ASES VI. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

JUNE 16-18, 2023, VAN, TURKIYE

CONFERENCE BOOK

degerlendirilecek olmas literatiire 6nemli katkilar sunabilecedi goriisiindeyiz. Ancak, daha
fazla klinik ve deneysel ¢alisma ile desteklenmesi gerekmektedir.

Anahtar Kelimeler: Glutatyon, Oksidatif Stres, N Asetil Sistein, Norodejeneratif Hastaliklar
Abstract

This paper highlights the potential of N-Acetyl cysteine (NAC) in the treatment of neurological
diseases. NAC is the synthetic derivative of the endogenous amino acid L-site and is widely
used in treatments, thanks to its mucolytic property as a precursor of glutathione (GSH'). NAC
has attracted attention as a potential therapeutic agent in the treatment of neurological diseases
in recent years. NAC is of great importance because it provides neuroprotective effects by
reducing and neutralizing free radical damage in the brain. Oxidative stress is an important
factor in the pathogenesis of neurological diseases and causes cell damage, inflammation, and
neuronal degeneration. NAC acts as a precursor to a powerful antioxidant like GSH, helping to
reduce oxidative stress in the brain. NAC also plays an important role in regulating
neurotransmitters in the brain. It is particularly effective on glutamate and dopamine. Glutamate
is an important neurotransmitter for nerve transmission. Hypersecretion of glutamate can lead
to neurotoxicity and cell damage. NAC has a protective effect against the excessive release of
glutamate. Although NAC is widely used in the treatment of lung diseases, its role in
neurodegenerative diseases is not yet fully known. The antioxidant and anti-inflammatory
effects of NAC may shed light on important factors in the pathogenesis of neurological diseases.
Neurodegenerative diseases such as Parkinson's disease and Alzheimer's disease occur as a
result of neuronal losses, inflammation, and oxidative stress. In addition, NAC has a potential
role in the treatment of psychiatric disorders. For example, diseases such as schizophrenia and
bipolar disorder are associated with dopamine and glutamate dysregulation. By regulating the
dopaminergic and glutamate systems, NAC may alleviate the symptoms of these diseases and
contribute to the treatment. The anti-inflammatory effects of NAC are also effective in reducing
inflammation, which plays an important role in the pathogenesis of many neurological diseases.
For example, conditions such as multiple sclerosis, ALS, and neurological diseases due to
infections are associated with inflammation. NAC can affect the course of these diseases by
suppressing inflammation. Considering the reparative role and anti-inflammatory role of NAC
in the blood and brain barrier, we think that it will be evaluated in detail in experimental studies
with combined therapies, which can make important contributions to the literature. However, it
needs to be supported by more clinical and experimental studies.

Keywords: Glutathione, Oxidative Stress, N Acetyl Cysteine, Neurodegenerative Diseases
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EFFECTS OF HYPERGLYCEMIA IN CEREBRAL NEUROPATHY
HIiPERGLISEMININ SEREBRAL NOROPATIDEKI ETKIiLERI
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Ozet

Beyin, yiiksek miktarda enerjiye ve glikoza ihtiya¢ duyan karmasik bir organdir. Normal beyin
fonksiyonlar1 igin, diizenli ve saglikli bir enerji metabolizmasi gayet 6nemlidir. Son yillarda
yapilan ¢aligsmalar, ndron ve glia hiicrelerinin insiilin reseptorlerine sahip oldugunu ve instilinin
bu hiicrelerin fonksiyonlari lizerinde 6nemli bir rol oynadigini gostermistir. Serebral noropati,
diyabetli hastalarda hiperglisemiye bagli olarak ortaya c¢ikan bir komplikasyondur.
Hiperglisemi’nin beyin iizerindeki etkileri hala arastirllmaya devam etmekle beraber, son
caligmalar hiperglisemi’nin ndrolojik hastaliklarin etiyolojisinde rol oynadigini belirten
caligmalarda mevcuttur. Hiperglisemi hakkindaki en kabul géren hasar mekanizmasi, néronal
hiicrelerde oksidatif stresin artmasina sebep olarak sinir hiicrelerinin islevsiz hale gelmesine ve
norodejeneratif slireglerin baslatabilmesi olarak goriilmektedir. Bagka bir ifade ile hiperglisemi,
endotel disfonksiyonunu ve kan damarlarinda yapisal ve fonksiyonel degisiklikleri
tetikleyebilir. Bu durum, serebral kan akiminin azalmasina ve mikrosirkiilasyonun bozulmasina
yol acabilir. Azalmis kan akim1 ve mikrosirkiilasyon, beyin dokusuna yeterli oksijen ve besin
maddelerinin ulasmasini engelleyerek serebral ndropatinin ilerlemesine neden olabilir. Yapilan
deneysel calismalar bu durumun néronlarda oksidatif stres artigina, lipid peroksidasyonuna,
mitokondriyal disfonksiyona ve DNA hasarina neden olarak nérodejenerasyonu tetiklendigini
vurgulamislardir. Ayrica hiperglisemi, bagisiklik sisteminin aktive olmasina ve proinflamatuar
sitokinlerin salimmasina sebep oldugu da bildirilmistir. Bu durum, beyin dokusunda
inflamasyonun artmasima ve mikroglia hiicrelerinin asir1 aktivasyonuna neden olabilecegini
gostermistir. Boylece artan inflamasyon, serebral ndropatide néronal hasarin ilerlemesine ve
norodejenerasyonun hizlanmasina katkida bulunabilecegi belirtilmistir. Yapmis oldugumuz
literatlir taramasi1 sonrasinda oOzellikle kan beyin bariyerini gecebilen bazi antioksidan,
antienflamatuvar ve insiilin duyarliligini artiran ilaglarin kullanimi, hiperglisemi ile iligkili olan
serebral noropati tedavisinde umut verici bir yaklasim olabilecegi goriilmiistiir. Kombine
tedaviler ile daha fazla deneysel ve klinik caligmalarin yapilmasi serebral ndropati’nin
anlasilmasina 151k tutacaktir.

Anahtar Kelimeler: Hiperglisemi, Insiilin, Oksidatif Stres, Serebral Noropati,
Abstract
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The brain is a complex organ that needs large amounts of energy and glucose. A regular and
healthy energy metabolism is very important for normal brain functions. Recent studies have
shown that neurons and glial cells have insulin receptors and that insulin plays an important
role in the functions of these cells. Cerebral neuropathy is a complication that occurs due to
hyperglycemia in patients with diabetes. Although the effects of hyperglycemia on the brain
are still being investigated, recent studies are available indicating that hyperglycemia plays a
role in the etiology of neurological diseases. The most accepted mechanism of damage for
hyperglycemia is seen as causing an increase in oxidative stress in neuronal cells, causing nerve
cells to become dysfunctional and initiating neurodegenerative processes. In other words,
hyperglycemia can trigger endothelial dysfunction and structural and functional changes in
blood vessels. This can lead to decreased cerebral blood flow and disruption of
microcirculation. Decreased blood flow and microcirculation may prevent adequate oxygen and
nutrients from reaching the brain tissue, leading to the progression of cerebral neuropathy.
Experimental studies have emphasized that this situation triggers neurodegeneration by causing
an increase in oxidative stress, lipid peroxidation, mitochondrial dysfunction, and DNA damage
in neurons. It has also been reported that hyperglycemia causes the immune system to be
activated and the release of proinflammatory cytokines. This has shown that it can cause
increased inflammation in brain tissue and excessive activation of microglia cells. Thus, it was
stated that increased inflammation may contribute to the progression of neuronal damage and
acceleration of neurodegeneration in cerebral neuropathy. After the literature review we have
done, it has been seen that the use of some antioxidant, anti-inflammatory, and insulin-
sensitizing drugs that can cross the blood-brain barrier may be a promising approach in the
treatment of cerebral neuropathy associated with hyperglycemia. Further experimental and
clinical studies with combined therapies will shed light on the understanding of cerebral
neuropathy.

Keywords: Hyperglycemia, Insulin, Oxidative Stress, Cerebral Neuropathy
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DEVELOPMENT AND VALIDATION OF A PRELIMINARY DESIGN TOOL FOR
MULTISTAGE AXIAL COMPRESSORS

COK KADEMELI EKSENEL KOMPRESORLER iCiN BiR ON TASARIM
ARACININ GELIiSTIRILMESI VE VALIDASYONU
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Ozet

Bu ¢alisma, ¢ok kademeli eksenel kompresorler igin bir 6n tasarim aracinin gelistirilmesini
sunmaktadir. Aracin temeli, degisiklikler ve iyilestirmelerle olusturulan belirli bir orta cap
tasarim metodolojilerine dayanmaktadir. Ozellikle, akis yolu diizgiinleme yaklasimi
onerilmekte ve i¢ ice dongiilere ihtiya¢c duyulmadan hesaplama verimliligi artirilmaktadir.

Aracin odak noktasi, On tasarim asamasinda basitlestirilmis kayip modelleri kullanarak
kompresor tasarimidir. Bu modeller, kademeler arasinda ortalama kayiplarin tatmin edici
tahminlerini saglar. Bu, tasarimin baslangi¢ asamasinda geometrik parametrelerin
belirlenmesini miimkiin kilar. Ileri detayli tasarim, 6zel turbomakine tasarim yazilimlari
kullanilarak gerceklestirilebilir.

Gelistirme siireci, nesne yonelimli programlama prensiplerini igermekte olup, kod etkilesimini
kolaylastirir ve ileri arastirmalar ve kod genisletme imkani saglar.

Kullanic1 dostu bir arayiiz uygulanmis olup, kullanicilarin basitlestirilmis yontemlerle
parametreleri girmesine olanak tamr. Ozellikle, arag, asamalar arasinda parametre
dagilimlarinin kiibik veya lineer yasalar kullanilarak belirlenebilmesini saglayan araclar
sunmaktadir.

Aracin validasyonu, taninmis bir EEE yiiksek basin¢li kompresoriin hesaplama sonuglari
kullanilarak —gerceklestirilmistir. Hesaplamalar, asagidaki temel giris parametrelerine
dayanmaktadir: kiitle akisi, basing orani, akis katsayis1 ve is katsayis1 dagilimi, stator ¢ikis agisi
ve diziler arasindaki boyutsuz orta ¢cap dagilimi. Rotor agisal hizi, izentropik verimlilik ve
asamalar arasi basing orani, sicaklik artisi, izentropik verimlilik ve difyiizon faktorii
parametreleri, yazilim kodunun yeterliliginin degerlendirildigi kriterleri olarak kullanilmistir.
Verimlilik ve agisal hizlarindaki sapmalar sirasiyla -0.12% ve -0.65% olarak raporlanmaigtir.

Sonug olarak, bu 6n tasarim araci, ¢ok kademeli eksenel kompresor tasarimi igin pratik ve
verimli bir ¢6ziim sunmaktadir. Sunulan metodoloji ve validasyon sonuglari, tasarim siireci i¢in
degerli bilgiler saglar ve turbomakine tasariminda gelecekteki arastirmalar i¢in bir temel saglar.

Anahtar kelimeler: kompresor, turbomakina, tasarim
Abstract

This paper presents the development of a preliminary design tool for multistage axial
compressors. The tool is based on established meanline design methodologies with certain
modifications and enhancements. Specifically, an approach for flow path smoothing is
proposed, which eliminates the need for nested loops and improves computational efficiency.
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The focus of the tool is on preliminary compressor design, employing simplified loss models

that provide satisfactory predictions of averaged losses across individual stages. This allows for

the determination of geometric parameters during the initial design phase. Subsequent detailed
design can be performed using specialized turbomachinery design software.

The development process incorporates object-oriented programming principles, facilitating
code interaction and enabling further research and code expansion.

A user-friendly interface is implemented, allowing users to input parameters using simplified
methods. Notably, the tool provides tools for specifying parameter distributions across stages
using cubic or linear laws.

The validation of the tool is conducted using calculation results of a well-known EEE high-
pressure compressor. The calculations are based on the following key input parameters: mass
flow rate, pressure ratio, inlet hub/tip diameter ratio, distribution of flow coefficient, head
coefficient and stator exit angle across the compressor stages, and distribution of
nondimensional mean diameter across the rows. The adequacy of the developed code was
assessed through the validation of key performance indicators, including rotor rotational speed,
isentropic efficiency and distribution of pressure ratio, temperature rise, isentropic efficiency
across stages, and vane diffusion factors. Deviations in efficiency and rotational speeds are
reported as -0.12% and -0.65%, respectively.

In conclusion, this preliminary design tool offers a practical and efficient solution for multistage
axial compressor design. The presented methodology and its validation results provide valuable
insights for the design process and serve as a foundation for future research in turbomachinery
design.

Keywords: compressor, turbomachinery, design
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Abstract

Corrosion is a significant global issue due to its economic and industrial damage. To reduce the
destructive effects of corrosion, various methods are employed, with the use of corrosion
inhibitors being the most important among them. Therefore, it is essential to explore investing
in the development of new techniques to prevent corrosion and help mitigate its effects. The
inhibitory ability of many organic compounds has been widely studied, but most of the
compounds tested as inhibitors are naturally toxic or expensive. The natural origin of drugs is
relatively non-toxic, constitute a potential class of inhibitors.

In recent years, corrosion studies using quantum mechanical methods have been the subject of
many research efforts. Prior to experimental studies, several approaches have been developed
to provide theoretical insights, and quantum mechanical methods are one of them. Such studies
are considered an important step in the observation, testing, and even validation of experimental
methods. The aim of this study is to investigate the corrosion inhibition effect of the Norvasc
drug through theoretical analysis. The chosen molecule for this study, amlodipine, belongs to
the class of calcium channel blockers and is used in the treatment of high blood pressure and
angina control. In this study, the DFT (Density Functional Theory) method with Becke's three-
parameter functional and the Lee, Yang, and Parr correlation functional (B3LYP) basis set,
along with the Orca 5.0.4 and Avogadro 1.2.0 softwares, were utilized for the theoretical
analysis of the amlodipine molecule as a corrosion inhibitor.

Keywords: Theoretical calculation, corrosion inhibitor, drug, DFT method
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Abstract

Corrosion is the degradation of a metal surface through a reaction with external substances
under specific conditions. It is a hazardous and financially costly problem that greatly concerns
industries such as the construction sector. The effects of corrosion not only lead to the erosion
of industrial materials but also result in the breakdown of installations, causing significant
losses on a global scale. In addition to mitigating the consequences of corrosion, the preventive
measures taken are also quite expensive. In the past, herbal oils were used to prevent corrosion,
but organic inhibitors have predominantly been employed to date. However, the use of organic
inhibitors has been replaced by potential approaches due to their high cost and detrimental
effects on both human health and the environment. In this regard, an alternative method is the
utilization of drugs. The drugs are relatively less expensive, less toxic compared to organic
inhibitors, and more readily available. When used as corrosion inhibitors, these drugs aim to
protect the environment from waste and prevent corrosion.

This study aims to theoretically investigate the potential usage of an expired trimebutin drug
molecule as inhibitor through corrosion. For the theoretical analysis, the Orca 5.0.4 and
Avogadro 1.2.0n softwares were utilized, employing Density Functional Theory (DFT) with
Becke's three-parameter functional and the Lee, Yang, and Parr correlation functional (B3LYP)
basis set.

Keywords: Theoretical calculation, corrosion inhibitor, drug, DFT method
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Ozet

Emzirme, anne-bebek saglig1 agisindan atilan ilk adimlardan biridir. Bebek, emzirme yoluyla
vitamin, mineral, su, protein, yag gibi bircok madde alir. Bebegin gelisimi ve beslenmesi i¢in
emzirme biiyiilk 6nem tasir. Ayni zamanda emzirme, annenin sagligina da faydalar saglar. Bu
yiizden dogumu takiben ilk yarim saat i¢inde emzirmeye baslamak 6énemlidir. Kacirilan veya
geciktirilen emzirme, bebegin risk altinda olmasina neden olabilir. Yeni doganin ihtiyaglarina
gore sekillenen anne siitii her asamasiyla degerlendirilmeli ve bebege etkin, basarili ve siirekli
olarak aktarilmalidir. Bebek, yasaminin ilk alt1 ayinda sadece anne siitiiyle beslenirse, tiim
viicut ve bagisiklik ihtiyaglarini karsilar. Ayn1 zamanda bebegi alerjenlere ve enfeksiyonlara
kars1 korur. Bu nedenle bebek ilk alt1 ay boyunca yalnizca anne siitiiyle beslenmeye ihtiyag
duyar ve ek besine gerek yoktur. Emzirmeyi olumlu veya olumsuz etkileyen cesitli faktorler
vardir. Bu faktorler anneden veya bebekten kaynaklanabilir. Anneye ait faktorler arasinda yas,
egitim diizeyi, dogum sekli, gebeligin planli veya istekli olup olmamasi, memeyle ilgili sorunlar
(catlak meme basi, diisiikk meme basi, mastit vb.), yetersiz siit liretimi, anksiyete, yorgunluk gibi
etkenler yer alir. Bebege ait faktorler arasinda ise dogum sekli (vajinal veya sezaryen), Apgar
skoru, dogum kilosu, emme ve yutma reflekslerinin gelismemis olmasi, kusma, beyin
anomalileri, dogustan gelen anormallikler, biling durumu vb. faktérler bulunur. Emzirmeyi
etkileyen faktorlerden birisi olan dogum seklinde, vajinal dogum yapan anneler, sezaryenle
dogum yapan annelere gére emzirmeye daha erken baslama egilimindedir. Emzirmeyi tesvik
etmek, annenin emzirme istegini ve emzirmeye baslama kararini etkileyebilir. Saglik
profesyonelleri, ebeler, dogum sekli ve annenin durumuna bagli olarak degerlendirme yapmali
ve emzirme egitimini annenin egitim diizeyine gore sekillendirmelidir. Anne-bebek
baglanmasi, stirdiiriilebilir ve aktif emzirmeyi tesvik etmek, annenin ve bebegin sagligim
korumak ve siirdiirmek gibi gérevler, ebelerin rol ve sorumluluklar: arasindadir.

Anahtar kelimeler: Anne Siitii, Dogum Sekli, Emzirme
Abstract

Breastfeeding is one of the first steps taken for the health of both the mother and the baby.
Through breastfeeding, the baby receives various substances such as vitamins, minerals, water,
protein, and fat. Breastfeeding is of great importance for the baby's development and nutrition.
Additionally, it offers benefits to the mother's health as well. Therefore, it is crucial to initiate
breastfeeding within the first half hour after delivery. Missed or delayed breastfeeding can pose
risks for the baby. Breast milk, which adapts to the newborn's needs, should be evaluated at
every stage and effectively, successfully, and consistently transferred to the baby. If the baby
is exclusively breastfed during the first six months of life, it meets all their body and immune
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system requirements. Furthermore, it protects the baby from allergens and infections. Thus,
during the first six months, the baby only needs breast milk and does not require additional
solid foods. There are various factors that can positively or negatively affect breastfeeding,
which can originate from the mother or the baby. Factors related to the mother include age,
education level, delivery method, whether the pregnancy was planned or desired, issues related
to the breast (sore nipples, inverted nipples, mastitis, etc.), insufficient milk production, anxiety,
fatigue, and other variables. Factors related to the baby include delivery method (vaginal or
cesarean), Apgar score, birth weight, lack of developed sucking and swallowing reflexes,
vomiting, brain abnormalities, congenital anomalies, consciousness, and other conditions. The
type of delivery is one of the factors that can influence breastfeeding. It has been observed that
mothers who give birth vaginally tend to initiate breastfeeding earlier compared to those who
have a cesarean delivery. Encouraging breastfeeding can affect the mother's desire to breastfeed
and the decision to initiate breastfeeding. Healthcare professionals, including midwives, should
evaluate based on the delivery method and the mother's condition, and shape breastfeeding
education according to the mother's education level. Establishing the bond between the mother
and the baby, promoting sustainable and active breastfeeding, and ensuring the health and well-
being of both the mother and the baby are among the roles and responsibilities of midwives.

Keywords: Breast milk, type of delivery, breastfeeding
1. GIRIiS
Kadin dogas1 geregi dogum yapmaya ve emzirmeye elverisli olarak yaratilmistir. Bebeklerin

anne siitliyle beslenmesi; sagligmin gelisimi, besin ihtiyaglarinin kargilanmasi ve sindirimin
kolay olmasi1 agisindan bebek i¢in mucizevi bir besindir (Uzun ve ark., 2018).

1.1. Emzirmenin énemi: Anne siitii yeni doganin ek besine gecene kadar ihtiya¢ duydugu
besin, enerji, su, protein, yaglar, vitaminler ve minerallerden zengindir (Giiney ve Cinar, 2017).
Anne siitii bebek i¢in sindirimi kolay, biyoyararlanimi oldukga yiiksek, ideal 1s1 ve steril olup
emzirilmeye her zaman hazirdir. Anne siitii bebegin ihtiya¢ duydugu besin ve mineralleri
bebegin ihtiyacina gore salgilar (Yazic1 ve Safak, 2017). Emzirme anne bebek sagligi igin
maliyeti diisiik, hastaligi 6nleyici bir eylemdir. Yeni doganda olusabilecek olasi hastaliklar
(diyare, astim, tst-alt solunum yolu enfeksiyonlari vb.) goriilme sikligini ve siddetini
diisiirmektedir. Anne siitiiyle bebege gecen bagigiklik sistemi gii¢lendirici mekanizmalar
bebegi on sekiz aya kadar koruyabilmektedir (Golbasi ve Kog, 2008). Emzirme, bebegin
bagisiklik sistemini yagamin ilk yillarindan baglayarak eriskinlik donemine kadar etkinligini
devam ettirilebilmesi igin aktif ve etkili bir sekilde en az ilk alt1 ay devam ettirilmesi gerekilen
bir siirectir. Anne siitii ilk alt1 ay bebegin fiziksel ve psikososyal gelisimi i¢in tek basina
yeterlidir (Tiryaki ve Altinkaynak, 2019). Emzirmek anne bebek baglanmasin1 ve siit {iretimini
artirir (Cantiirk, 2018). Ayrica emzirmenin bebege oldugu kadar anneye de faydalari vardir.
Dogum sonras1 donemde uterusun daha ¢abuk toparlanmasina ve dogum sonu kanama riskini
de azaltmaya zemin hazirlar. Annenin gebelikte aldigi kilolar1 emzirmeyle daha hizli verir ve
gebelik oncesi kiloya daha kisa siirede ulasma olanagi saglar. Ayrica aile planlamasi
yontemlerinden olan Laktasyonel Amenore Metodu (LAM) ilk alt1 ay tam ve etkin emzirmeyle
gebelikten yiiksek orandan koruma saglar. Emzirme meme ve over kanseri riskini azaltir.
Emzirmeyle birlikte anne bebekle daha ¢ok ilgilenerek duygusal baglanmayi artirir. Emzirme
oksitosin salinimini harekete gecirerek siit salinimini arttirir (G6lbasi ve Kog, 2008).

1.2.  Emzirmenin baslatilmasi: Etkin, basarii ve siirdiiriilebilir emzirmenin
baslatilabilmesi i¢in anne adayinin dogumdan 6nce ve sonrasinda da esi, ailesi, yakinlari1 ve
saglik profesyonelleri tarafindan emzirmeye desteklenmesi gerekmektedir. Emzirme
baglatilmasi desteginde en 6nemli destek esi tarafindan yapilacak destektir. Baba adayinin
destegi uzun siireli emzirme deneyimine katki sagladigi icin emzirme egitimi Verilirken
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babalarin da egitime dahil olmasi gerekmektedir. Yapilan ¢alismalarda baba adaymin emzirme
egitimine dahil olan olgularda; anneler emzirmeyi daha ¢ok tercih ettigi, iki emzirme arasindaki
stirenin kisaldig1, bebegin beslenme seklini pozitif yonde etkiledigi ve bebegin sadece anne siitii
ile beslenme oranmin arttig1 belirlenmistir (Durmazoglu ve Okumus, 2019). Yeni doganin
ekstrauterin yasama baslamasindan sonra gegen ilk 30 dakikada en aktif, canli, uyanik ve istekli
oldugu zaman dilimidir. Bu zaman diliminde anne ve bebek baglanmasini saglamak, bebegin
giicstiz kalmasin1 6nlemek, kan seker diizeyinin diismesini 6nlemek amaciyla emzirme
baslatilmalidir. Emzirmenin erken baslatilmasia tesvik etmek gerekmektedir. Emzirmeyi
engelleyen bir durum s6z konusu olmadik¢a bebege anne siitii disinda bir besin verilmemelidir.
Kiiltiirel uygulama sayilan veya bebegin a¢ oldugunu diisiinerek anne siitii diginda sekerli su,
hurma, bal, formula siitler ve hayvansal siitler verilmesi durumunda bebekte doygunluk hissi
olusur ve memeyi reddeder bu durum emzirmeyi gii¢lestirir (Cantiirk, 2018).

Bebek i¢in mucizevi besin kaynagi olan kolostrum gebeligin ikinci trimesterinde iiretilmeye
baslanmaktadir. Dogumdan sonraki ilk bes giin salgilanmaktadir. Kolostrum halk arasinda “ilk
stit, agiz siiti” olarak bilinen ve yag bakimindan gec¢is ve olgun siite kiyasla daha fakir,
Immiinglobulin A igerigi zengin, biitiin minerallere ek olarak bazi vitaminler iceren, bebegi
hastaliklardan korumak i¢in yogun miktarda antikor iger sari- kKoyu sari renkte salgilanan siittiir.
Laktoz icerigi dusiiktiir. Laksatif 6zelligi sayesinde mekonyumun ¢ikigini kolaylastirir (Akin
ve Erbil, 2020, Cantiirk, 2018, Tiirkyi1lmaz, 2016). Bebegin gelisim durumuna bagl olarak
anne siitiinde de degismeler olmaktadir. Dogumdan sonra alt1 giin ile on bes giin arasinda
salgilanan geg¢is siitinde Immiinglobulin A ve protein miktar1 diiserken yag, kalori, laktoz,
vitamin miktar1 artig gosterir. Gegis siitlinden sonra olgun siit salgilanmaya baslamaktadir.
Olgun siitli kolostrum ve gegis siitiine oranla daha fazla karbonhidrat, yag, su igerir. Olgun siitiin
icerigi On siit ve son siit olarak da kendi icinde farklilik gostererek salgilanmaya devam eder.
On siit vitamin, su ve protein bakimindan oldukga zengin iceriktedir. On siitii takiben gelen son
slit ise yagdan zengin ve beyaz siit rengindedir. Bebek emzirildiginde yag bakimindan zengin
son slitii de alana kadar beklenmelidir, son siit bebegin enerji thtiyacini karsilamak i¢in tiretilen
en zengin besindir. Emzirme esnasinda bebegin memeyi tamamen bosaltmasi beklenir
boylelikle memedeki 6n siit ve son siitii almis olur, son siit bebegin kilo artis1 i¢in cok onemlidir.
Bir meme tam bosaldiktan sonra bebek doygunluga ulasmamissa diger memeye gecip bebek
emmeyi birakana emzirmeye devam etmesi gerekmektedir. Bir meme bosaldiktan sonra diger
meme tam bosalmadan emzirme sona erse bile bir sonraki emzirmede bosaltilan memeden
baslanmalidir. Boylelikle bebek beslenmeye ilk olarak on siitle baslamis olur. Bebek her
istediginde emzirilmelidir e§er uyanmamigsa emzirme sonrasi ii¢ saati gecmisse aglamasi
beklenmeden emzirilmeye baslanmalidir. Bir bebegin emme siiresi 5-30 dakika arasidir ve bir
meme i¢in ortalama 15 dakika emzirilmesi dnerilmektedir. Emzirme siirecinin ilk haftalarinda
emme siklig1 bir-iki saat arayla olmasinin yaninda bebek mide kapasitesi de giderek artar
salgilanan siit miktarinda da artis gosterir ve beslenme siiresi de uzar. Uzayan emzirme
stiresinde anne sabirli olmalidir ve bebek emmeyi kendiliginden birakana kadar beklemelidir.
Gece emzirmeleri de ciddi oranla 6nemlidir. Bebekler gece en az iki defa emzirilmelidir. Gece
emzirmelerinde aksaklik yasanmasi yen doganin yeterince beslenmemesine ve siit iiretiminde

azalmaya yol acacagi gibi annede de meme problemlerine yol agabilir (Kir, 2020, Cantiirk,
2018).

1.3.  Emzirmenin mekanizmasi:

Laktasyon: Laktasyon, dogumdan sonra gebeligi siirdiiren hormonlardan Gstrojen ve
progesteronun azalmasiyla memelere siit gelimi ve yeni dogani1 emzirme siirecidir. Gebelikte
stit tiretim hormonu prolaktin yiiksektir fakat plasentadan salgilanan hormonlar tarafindan
baskilanir. Dogumdan sonra diisen hormon diizeyleriyle plasental hormonlar salgilanamaz ve
stit salinim1 serbest hale gelir (Kaya ve ark., 2017). Laktasyon dogumdan itibaren bebek
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beslenmesi i¢in 6nemli ve bebeklerin hastaliklara karsi korunmasini saglayan icerige sahip siit

salinimi siirecidir. Laktasyon yalnizca emzirme donemi degil ¢ocukluk donemimde de etkileri

olduk¢a yiiksektir. Basarili ve etkin bir emzirme sonucu c¢ocukluk donemi daha saglikli

gee¢mektedir (Ergin ve Aydenk Koseoglu, 2022). Laktasyon anne bebek arasinda fizyolojik ve

psikolojik bir bag olusturmakla birlikte duygusal bagimi da gii¢lendirerek anne bebek

baglanmasini olumlu yonde etkiler. Laktasyon ¢ocuklarda olusabilecek otit, menenjit, astim vb.

enfeksiyonel hastaliklardan da korur (Ergin ve Aydenk Koéseoglu, 2022). Laktasyon dort
evreden olugmaktadir.

-Mamogenez: Mamogenez sathasinda memeler biiylime ve gelisme gosterir (Ergin ve Aydenk
Koseoglu, 2022). Ergenlik ¢aginda yumurtaliklardan salgilanan Gstrojen hormonu ve hipofiz
bezi hormonlar1 etkisiyle meme bezi ve dokusu eriskin kadin meme dokusuna yaklasir
(Cantiirk, 2018). Mamogenez gebelikte kanal dokunun poliferasyonu ve anne siitii iiretebilmek
icin laktositlerin gelisimi gebe olmayan doneme goére daha gelismistir. Gebeligin birinci
trimesterinde lobiiler-alveolar gelisme meydana gelir bu durum alveollarin hacim ve sayica
artis1 demektir (Yilmaz ve Ding Kaya, 2023).

-Laktogenez: Meme dokusunda meydana gelen degismeler sonucu meme boyutu ve sekli
degisir. Siit tretilmeye baslamak i¢in meydana gelen bu gelismeler meme epitel dokusu
gelismesini igerir (Cantiirk, 2018). Laktasyon Laktogenezl- Laktogenez2 olmak iizere iki
fazdan meydana gelmektedir. Laktogenez1 (salgi farklilasmasi); siit salgisinin dogumdan sonra
basladig fazdir. Gebeligin ikinci trimesterinde salgilanmaya baslayan kolostrumda kazein ve
laktoz gibi kiiciik siit bilesenlerini igermeye baslar. Bu salgilanmayla birlikte alveoller ve siit
kanallarinda kolostrum iiretimi ve salgisal gelismeler meydana gelir. Ancak gebelik heniiz
sonlanmadigindan tretilen kolostrum, plasentadan salgilanan progesteronun etkisiyle siit
salgilanmasi tliretiminde etkili olan prolaktin hormonunu inhibe eder ve meme bezinden siit
salgilanmasimn1 kontrol eder. Bu fazda 16. gebelik haftasinda az miktarda da olsa siit
salgilanabilir (Er¢in ve Aydenk Ko6seoglu ,2022, Yilmaz ve Ding Kaya, 2023). Laktogenez?2
(salg1 aktivasyonu) ise dogumda plasentanin ayrilmasiyla birlikte serum kan
konsantrasyonunda progesteron ve ostrojen miktari diiser, prolaktin miktar1 seyrinde devam
eder. Diisen progesteronun etkisiyle prolaktin hormonu daha aktif sekilde meme bezinde siit
salgilanmasini uyarir. Bu durum genellikte dogumu takiben iki-ii¢ giin igerisinde artan siit
salinimi ile memede dolgunluk, sicaklik, sislik hissi yaratir. Sezaryenle dogum yapan annelerde
vajinal dogum yapan annelere gore siit hacminin daha diisiik oldugu belirlenmistir (Cantiirk,
2018, Yilmaz ve Din¢ Kaya, 2023).

-Galaktogenez: Laktogenez fazinda siit tiretiminden sonra dogumun 9. giiniinden baglayarak
laktasyonun sonuna kadar devam eden evredir. Dogumdan sonra 9. giinde olgun siit tiretimi
baglamistir. Hipofiz 6n lobundan salgilanan prolaktin hormonu galaktogenez i¢in énemlidir
fakat emzirmenin devamu i¢in siirekli yiiksek olmasi sart degildir. Emzirmenin devamliligi igin
meme ucundan uyarict alan prolaktin ve oksitosin hormonlarinin salgilanmasi gerekir. Prolaktin
hipofiz 6n lobunda, oksitosin arka hipofiz lobunsa farkli bolgelerde salgilanmasina ragmen
laktasyon i¢in kombine etkileri gereklidir. Prolaktin siit olusumu iizerinde etkiliyken oksitosin
stitin memeden disar1 atilmasinda rol oynar (Yilmaz, 2016, Cantiirk, 2018, Yilmaz ve Ding
Kaya, 2023).

-Involiisyon: Siit {iretiminin saglanmas1 ve siirdiiriilmesi esnasinda fiziksel ve biyokimyasal
faktorlerin etkilesimi ile diizenlenir. Siit iretimi artmigsa, meme boyutunda artma, dolgunluk,
sicaklik artig1 varsa meme igi basing artar. Bebegin emmedigi durumda inhibitor faktor artar
ve yavas yavas siit tiretimi durur. Bu durum laktasyonu azaltir ve meme involiisyonunu harekete
gecirir. Anne siitii alinmaya devam ederse inhibitor de azalir ve laktasyon devam eder (Yilmaz
ve Ding Kaya, 2023).

46



ASES VI. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

JUNE 16-18, 2023, VAN, TURKIYE

CONFERENCE BOOK

1.4.  Emzirmenin yararlari: Yapilan calismalarda bebegin biiylime ve gelismesi igin

verilebilecek en ideal besinin anne siitii olduguna varilmistir (G6lbasi ve ark., 2018). Anne siitii

icerigi annenin beslenmesine bagli kalmadan bebegin ihtiyact dogrultusunda sekillenir (Uzun

ve ark., 2018). Emzirme basta anne ve bebek i¢in beslenmeyi saglayan gelisimsel, fiziksel,

sosyal, ekonomik ve bagisiklik kazandirici etkileri sayesinde yararlar1 oldukg¢a fazladir. Anne

stitti ve emzirmenin bebek i¢in en dogal, etkili, yeterli ve saglikli besin oldugu kanitlanmistir
(Kurt Can ve Ejder, 2020).

-Bebek i¢in yararlari: Anne siitii bebegin ekstrauterin yasamina basladigi andan sonraki ilk alti
ay bebege en uygun besindir. Anne siitiiyle beslenmenin bebek {izerinde kisa ve uzun vadede
de sayisiz faydasi vardir. Anne siitii bebegin ihtiyact dogrultusunda gerekli miktarda yag,
protein, immiinglobulin, su, mineral igerir. Bu igerik bebegin gelisim evrelerine gore farklilik
gosterir. Anne siitinde bulunan demir minerali bebegi alt1 aya kadar demir eksikligi anemisi
riskini 6nler. Anne siitiinde bulunan miroorganizmalar, probiyotik ve prebiyotik etki yaratarak
bagirsak florasinin gelismesine ve yararli bakterilerin ¢ogalip artmasina olanak saglamaktadir.
Emzirme, akut ve kronik bulasici hastaliklara yakalanma, enfeksiyona bagl hastaliklari
gecirme Ve obeziteye yakalanma insidansini diigiiriir. Anne siitiindeki immiinoglubinler bebegi
alerjilere kars1 da koruyabilmektedir. Emzirme bebegi ani bebek 6liimii sendromu, crohn
sendromu, ¢olyak hastaligi, gastrointestinal sistem bozukluklar1 gibi ciddi hastaliklara kars1
koruma saglamaktadir. Emzirme bebegin ¢ene ve agiz yapisini gelistirereck konuma ve dil
becerilerini daha c¢abuk kavramalarina olanak saglar. Gelisen ¢ene kaslari, ¢ene ve dis
bozukluklarinin goriilmesini engeller. Emzirme ayn1 zamanda bebegi ilerleyen donemlerde dis
ciirimelerine kargi koruma saglamaktadir. Emzirme esnasinda ten tene temasin etkinliginden
dolay1 bebek ile anne arasindaki bag kuvvetlenir, giiven duygusu artar. Emzirmek bebegin
dikkat eksikliginin azalmasina, kaba motor becerisi ve biligsel gelisimini pozitif yonde
etkileyerek otizm olma olasiliginin azalmasima yardimci olur (Yilmaz, 2016, Cantiirk, 2018,
Arca ve Isik, 2019, Kurt Can ve Ejder, 2020, Kir, 2020, Taslar ve ark., 2021, Ozkan ve ark.,
2022, Yilmaz ve Ding Kaya, 2023).

-Anne igin yararlari: Emzirmenin bebege yarar1 oldugu kadar anneye de kisa ve uzun vadede
yarar1 vardir. Emzirme esnasinda hipofiz arka lobundan oksitosin hormonu salgilanarak, uterus
kontraksiyonlarin1 diizenledigi, invullisyonun hizlanmasina yardimci oldugu ve postpartum
kanamay1 azalmaya yardimci oldugu bilinmektedir. Anneler bebeklerini emzirdikleri siirece
prolaktin ve oksitosin salgilar. Salgilanan bu hormonlar folikiilleri baskilayarak yeni yumurta
olusumu ve menstrual dongiiniin devam etmesini engeller. Aktif emzir yontemiyle Laktasyonel
Amenore (LAM) goriiliir. Boylelikle anne yeni gebeliklerden korunmus olur. Menstrual
siklusun baskilanmasi annede adet kanamasina bagl demir eksikligi goriilmesi anemisi riskini
digiiriir. Emzirme anne-bebek bagi kurmak igin en ideal baglanma yoludur. Emziren anneler
dogum sonrasi kilolarin1 daha kolay verir ve gebelik oncesi kilosuna daha kolay erigir. Anne
emzirmeyle birlikte kilo kaybeder. Emziren annelerin metobolizmalar1 daha aktif ¢aligir bu
durum kan kolesterol diizeyinin diizenlenmesinde, kan basinci ve nabzin diizenlenmesinde,
konstipasyonun onlenmesinde, obezite ve kardiyovaskiiler sistem hastaliklarana yakalanma
insidansinin diisiik olmasina olanak saglar. Emzirme annede over kanseri, meme kanseri,
endometrium kanseri, osteoporoz ve anemi daha az goriilmektedir. Emziren annelerde Tip 2
diyabet ve hipertansiyona yakalanma riskinin daha az oldugu belirtilmistir. Emzirmek anneleri
postpartum depresyona yakalanma riskini de azaltmaktadir. Emzirme aile biitgesine de katki
saglamaktadir. Annede her daim bebegi beslemeye hazir olarak iiretilen anne siitii, ekonomik,
maliyetsiz ve kullanima hazirdir (Yilmaz, 2016, Topal ve ark., 2017, Cantiirk, 2018, Arga ve
Isik, 2019, Kurt Can ve Ejder, 2020, Kir, 2020, Taslar ve ark., 2021, Ozkan ve ark., 2022,
Yilmaz ve Din¢ Kaya, 2023).
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1.5. Emzirmeyi etkileyen faktorler: Emzirmenin baslatilmasi ve siirdiiriilmesi ¢ok
onemlidir. Bebek dogumundan sonra ilk 30 dakika igerisinde emzirmeye baslanmalidir. Ancak
bazi nedenlerden dolay:r emzirme ertelenebilir. Anneye bagli etkenlerde; anne yasi (ileri veya
cok geng anne yasi), 6grenim durumu ve gelir diizeyi, saglik profesyonelleri tarafinda emzirme
egitimi almis olmasi, dogum sekli (sezaryen ve vajinal dogum), birden fazla dogum yapan
annelerin onceki bebeklerini emzirme durumu, sosyoekonomik durumu, meme sorunlari (diiz,
ice ¢okiik ve asir1 iri meme ucu, mastit, kii¢iik meme vs.), gebelikte gecirmis oldugu hastaliklar,
anestezi tiirii (epidural, lokal, genel), yeni dogan bebegin dogum agirligi, miadindan 6nce
dogmus bebek, annenin saglik durumu, annenin sigara ve alkol tiiketme durumu emzirmeyi
etkileyen faktorler arasindadir (Kir, 2020). Annenin kentsel veya kirsal yasami, emzirmeye olan
tutumu ve 6z giiveni, dogum yaptig1 hastane politikalari, emzirmeye baslamada uygulanan
geleneksel uygulamalar da emzirmeyi etkileyen bireysel faktorler arasinda yer almaktadir.
Annenin  almis oldugu es destegi, ¢alisan anne olmasi, bulasici hastaliklara sahip olmasi,
bebekle tensel temasa gegememesi, ¢ogul gebelik gegirmesi laktasyonun baslamamasi da
anneye ait emzirmeyi etkileyen faktorlerdir (Cangdl ve Hotun Sahin, 2014, Tiirkyilmaz, 2016,
Yilmaz, 2016, Kaya ve ark., 2018, Cantiirk, 2018, Er¢in ve Aydenk Kdseoglu, 2022). Annenin
emzirme teknigi de emzirmeyi etkileyen faktorler arasindadir. Bebegin memeye yerlestirilmesi
ve emzirmeyi siirdiirdiigii pozisyon da biiyiik 6l¢iide 6nemlidir. Annenin bebegi uyarmak igin
meme basini bebegin agzina yanagia degdirerek arama refleksinin baglamasini beklemelidir.
Bebek memeyi tutmak igin arandiginda anne memeyi C seklinde tutarak areola kisminin
tamamen bebegin agzina girmesini saglamalidir. Bu sekilde dogru emzirme teknigi uygulanmis
olur ve emzirme sirasinda anne aci veya hassasiyet hissetmez, meme ucu ¢atlagi olusmaz ve
emzirme aksakliga ugramaz. Annenin bebegi tutus pozisyonu da emzirmeyi destekler
niteliktedir. Besik tutusu (anne dik oturur vaziyette bebegin viicudu anneye bakar), ¢apraz kol
tutusu (anne bebegi emzirecegi memenin tarafindaki koluyla degil de diger kolunu kullanarak
bebegin bagin1 destekler), futbol tutusu (bebegin altina bir yastikla destekleyerek anne koltuk
altindan bebegi emzirir), yan yatar pozisyon (anne ve bebek yan yatar durumdadir) annenin
emzirme pozisyonlaridir. Bebege ait faktorlerde; dogum sekli (vajinal veya sezaryen), Apgar
skoru, dogum kilosu, emme ve yutma reflekslerinin gelismemis olmasi, kusma, beyin
anomalileri, dogustan gelen anormallikler, biling durumu, bagirsak hareketlerinin olmamasi,
emmeyi etkileyen anomaliler (yarik dudak, yarik damak), biberon ve emzik kullanim1 bebege
ait faktorlerdir. Bebegin dogumu takiben en ge¢ bir saat i¢inde emzirilmesi gerekir. Geg
kalinmig emzirme sonraki siiregte de emzirmeyi etkileyecektir. Ertelenmis emzirmede bebek
giicsiiz diiser, yorgun ve uyuma egiliminde olur. Kan seker diizeyi diiser bu durum uyanmasini
engeller ve emme refleksinin zayiflamasina neden olur. Anne siitiiniin yetersiz veya olmamasi
durumunda bebek uzun siireli acliga birakilmamalidir. Anne siitlinlin gelmemesi durumunda
bebege en uygun ikinci besin olan formula siitler takviye edilmesi hekim ve ebe tarafindan
tavsiye edilir (Y1lmaz, 2016, Er¢in ve Aydenk Koseoglu, 2022, Yilmaz ve Ding Kaya, 2023).

15.1. Dogum sekli: Dogum, miadi dolan bebegin anne uterusuna uyguladigi
kontraksiyonlarla birlikte bebek ve plasentanin dogumuyla gebeligin sonlanmasidir. Kadinlar
icin dogum emosyonel, biyolojik, kadinligin simgesi, psikolojik ve fizyolojik bir olgudur.
Dogum indiiksiyonu kendiliginden veya disaridan miidahale ile gergeklesebilir (Sahin ve Erbil,
2019). Dogum vajinal (normal) veya sezaryen olarak gerceklesebilir (Kurt Can ve Ejder, 2020).

-Vajinal (normal) dogum: Normal dogum eylemi uterusun diizenli ve istemsiz
kontraksiyonlarina bagli servikste silinme ve dilatasyon yapmasiyla birlikte, bebegin dogum
kanalindan ilerleyip dnce fetiis sonra plasentanin dogmasiyla sonlanan dogum seklidir. Vajinal
dogum anne-bebek saglig i¢in birincil olarak tercih edilmesi gereken dogum seklidir. Annenin
fizyolojisi normal dogum yapmaya uygundur (Kurt Can ve Ejder, 2020). Varolussal olarak
biitiin memeliler normal dogum yapmaya yatkindir. Vajinal dogumun anneye ve yeni dogana
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faydalar1 vardir. Anneye yararlari: postpartum iyilesme hizinin yiiksek olmasi, annede tibbi ve

cerrahi miidahalenin az olmasi, anne-bebek etkilesiminin erken baslamasi, emzirmeye erken

baslama avantaji saglamaktadir (Aktas ve Yilar Erkek, 2018). Normal dogumda fetiis dogum

kanalinda ilerlerken katekolaminler salgilanir ve bu katekolaminler yeni doganda enerji verir

ve uyanik kalmasmi saglar. Vajinal dogum gergeklesirken oksitosin hormonu salgilanir ve

laktasyonun daha erken olmasina olanak saglar (Kir, 2020). Bebege yararlari ise; bebeklik ve

cocukluk doneminde astim, bronsit gibi solunum yolu hastaliklarina yakalanma riski daha

diistiktiir, emzirmeye baslama siiresi sezaryen doguma gore daha kisadir, beyin gelisimine de
olumlu katkis1 vardir (Aktas ve Yilar Erkek, 2018).

-Sezaryen dogum: Sezaryen dogum, vajinal dogumun anne ve bebek icin tehlikeli ve zor oldugu
durumlarda uygulanan cerrahi girisimdir (Kurt Can ve Ejder, 2020). Doktorun istemi ve
yonlendirmesi, annenin sezaryen dogumu daha agrisiz ve konforlu bulmasi, yiiksek
sosyoekonomik diizey, annenin egitim durumu, dogum korkusu, normal dogumda vajinada
olusabilecek hasarlardan korkmasi, dogum zamaninin planli olmasi, tiipleri baglama istegi,
annenin yasi, cogul gebelik, iri bebek olusu, fetal distres, pelvis darligi, travmatik dogum
oykiisii sezaryen dogum yapma oranini ciddi sekilde arttirir (Aktas ve Yilar Erkek, 2018, Sahin
ve Erbil, 2019, Kurt Can ve Ejder, 2020). Fetal prezantasyon anomalileri (makat vs.), daha
once sezaryen gecirmis olmasi, bas-pelvis uyusmazligi, uzamis dogum eylemi, plasenta previa,
ablasyo plasenta ve kordon sarkmasi durumlarinda da sezaryene basvurulur (Cantiirk, 2018).

Doguma yardimci miidahale isteyen dogumlar vakum, forseps, epizyotomidir. Vakum; sacli
deriye negatif basing uygulayarak bebegin pelvisten gegisini kolaylastirir. Annenin yoruldugu
ve dogum eyleminin yavasladigi durumlarda, annenin ikinma giicii kalmaymca dogumu
kolaylastirmak i¢in kullanilir (Sahin ve Erbil, 2019). Forseps; fetiisiin basimm1 kavrayarak
rotasyonunu kolaylastiran ve dogumu hizlandiran bir uygulamadir (Cantiirk, 2018).
Epizyotomi; perinede vajinal a¢iklig arttirmak amaciyla yapilan cerrahi insizyondur. Bebegin
perineye yaptigi basincin hafifletilmesi ve dogumun 2. devresinin kisatilmasi amaciyla da
epizyotomi kullanilmaktadir (Cantiirk, 2018, Sahin ve Erbil, 2019).

1.6. Dogum sekli ve emzirme: Dogum eyleminin vajinal veya sezaryen yoluyla
gerceklesmesi emzirmeye baslamada farkliliklara neden olabilmektedir (Yilmaz, 2016).
Sezaryen dogumda vajinal doguma gore morbidite ve mortalite oran1 daha yiiksektir. Sezaryen
dogum yapan anneler anesteziye maruz kaldigindan postpartum dénemde normal doguma gore
daha ge¢ mobilize olurlar. Enfeksiyon riski insizyon varligi nedeniyle artar. Anne bebek
bulusmasi ve emzirme daha geg¢ olur. Laktasyon daha ge¢ baslar. Dogum sonu konfor diizeyi
de vajinal doguma gore daha diistiktiir. Bu nedenle emzirme sekteye ugrar (Kurt Can ve Ejder,
2020). Sezaryen dogum ile birlikte hastanede kalis siiresi uzar. Anne bebek baglanmasi ve ilk
bulugma ertelendikge laktasyon gecikir. Vajinal dogum esnasinda bebek dogum kanalindan
ilerlerken oksitosin, prolaktin ve endorfin hormonu salgilanir. Vajinal dogum yapan anneler
dogum eylemi boyunca bu hormonlara maruz kalir ve siit salimmi daha erken gergeklesir.
Sezaryen dogum yapan anneler bu hormonlara maruz kalmadigindan dolay: siit salinimi1 daha
gec gerceklesir. Anne, anestezi etkisiyle emzirmeye en az iki saat sonra baslayabilmektedir.
Emzirme gecikmesiyle birlikte bebege formula siit verilerek hipoglisemi olusmasi 6nlenir
(Giinay, 2011). Vajinal dogum yapan anneler sezaryen dogum yapan annelere gore daha erken
emzirmeye baslamislardir (Isik ve ark., 2018). Vajinal dogum yapan annelerin sezaryen dogum
yapan annelere gore ilk 24 saatte emzirmeye baslama olasiliklarinin daha yiiksek oldugu
saptanmistir. Ayrica ten tene temasin saglanmasi vajinal dogumda daha erkendir (Akin ve Erbil,
2020). Epizyotomi ve sezaryen kesisi agrisi emzirmeyi olumsuz etkileyen faktorlerdir.
Pospartum agrinin olmas1 emzirme iizerine olumsuz etkisi vardir (Akin ve Erbil, 2020).
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1.7.  Emzirmede ebenin rol ve sorumluluklari: Emzirme, postpartum dénemde ilk bir saat
icinde ve en az alt1 ay sadece anne siitiiyle devam edilmesi gereken bir eylemdir. Emzirmenin
baslamasi ve siirdiiriilmesini etkileyen birgok faktor vardir. Bunlardan biri de ebelerin gebelere
verdigi egitim, destek, yontem ve uygulamalardir (Donmez ve Yeygel, 2022). Ebe ve
hemsirelerin; bakim verme, karar verme, hasta haklarim1 koruma ve egitim verme rolleri de
vardir. Ebelerin egitici roliinde gebelik donemi, dogum aninda ve dogum sonrasinda da
ebeveynlere emzirme damismanligi yapmak, bilgi vermek ve esleri anneye destek verme
konusunda cesaretlendirmeyi igerir (Tiryaki ve Altinkaynak, 2021). Emzirmenin baslatilmasi,
stirdiiriilmesi ve desteklenmesinde ebelere biiyiik gorev diismektedir. Anneye dogum Oncesi
verilen egitimin dogum sonrasinda uyum saglamada onemli 6lgiide fayda saglamaktadir (Arca
ve Isik, 2019). Yapilan bir ¢alismada yetersiz emzirmenin en biiyiik nedeninin emzirme
egitiminin  eksikliginden kaynaklandigini 6ne siirmektedir. Etkin bir emzirmenin
saglanabilmesi i¢in; egitim, akran egitici destegi ve es destegi onemlidir. Clinkii akran arasinda
bilgi aktarimi1 daha etkilidir (Cangdl ve Hotun Sahin, 2014). Postpartum dénem annenin en
savunmasiz oldugu dénemdir. Anneler bu siirecte hem aile ve es destegiyle hem de ebe
destegiyle annelik roliine daha erken adapte olabilmektedir (Keten Edis, 2021). Ebenin anneyi
emzirmeyi etkileyen meme problemleri (meme ucu gatlagi, diiz ve i¢e ¢6kiik meme ucu, mastit,
sekil bozuklugu, hassasiyet, enfeksiyon) hakkinda bilgi vermesi, degerlendirmesi ve énlemek
amaciyla uygulanabilecek girisimleri anlatmalidir. Dogru emzirme teknigi ve meme
problemlerine uygun sekilde emzirme tekniklerini 6gretmelidir. Meme ucu ¢atlaklarinin yanlis
emzirme tekniginden kaynaklandigini ve 6nlemek i¢in emzirme tekniklerini (Besik tutusu,
capraz kol tutusu, futbol tutusu, yan yatar pozisyon) ogretmelidir (Tiryaki ve Altinkaynak,
2021). Emzirmenin baslamasi ve siirdiiriilebilir olabilmesi igin annenin anne siitiiniin
faydalarimi bilmesi gerekir. Anne siitiiniin anne ve bebek agisindan faydalari anneye
anlatilmalidir. Ailenin emzirme siirecinde kullandigi ve inandig1 kiiltiirel uygulamalar
dinlenmeli, egitime baslarken bunlar géz oniinde bulundurmali ve kanita dayali sekilde
uygulanmama nedenlerini anlatmalidir (Arga ve Isik, 2019). Dogumdan sonraki ilk bir saatte
emzirmek, emzirmenin devamliligi ve annenin emzirme istegini artirmaktadir. Bebek
dogduktan sonra anne emziremeyecek durumda oldugu takdirde bebegi memeye tutturmak
ebenin sorumluluklarindan biridir. Bebek arama refleksi ile memeyi kavrar ve emmeye baslar.
Anne siitiiniin bebege gegmesi anne bebek arasinda duygusal bir bag kuracagindan annenin
emzirme istegini arttirmaktadir (Dénmez ve Yeygel, 2022). Sezaryen sonrasi emzirmeye
baglamada vajinal doguma gore daha uzun siirede gerceklesebilmektedir. Sezaryende alinan
anestezinin etkisiyle annenin mobilize olmas1 igin belli bir siire ge¢mesi gerekmektedir.
Insizyon varligina bagl olarak agri skalas1 ve dogum sonrasi agris1 normal doguma gére daha
yiiksektir. Sezaryenle doguran anne, emzirmeye baslarken ailesi, esi ve saglik profesyonelleri
tarafindan daha dikkatli sekilde desteklenmelidir. Emzirmeye tesvik edilmelidir. Agrinin daha
az oldugu donemlerde emzirmeye tesvik edilmelidir. Anne emzirmeye ozendirilmelidir
(Cantiirk, 2018). Ebeler, ¢alisan anneler igin siitiin saklama kosullarini1 ve emzirmenin énemini
anlatmalidir. Dogum izninde olan annelerin emzirme disinda biberon ve emzik kullanmamalari
hakkinda bilgi vermek ebenin gorevlerindendir. Biberon ve emzik kullanimi memeyi reddetme
sonucunu dogurabilmektedir (Suar, 2018).

2. SONUC VE ONERILER

Emzirme; anne-bebek baglanmasi, bebek i¢in biiyiime, gelisme, hastaliklardan koruma ve besin
ihtiyacini karsilamak i¢in annede ise dogum sonrasi toparlanmayi hizlandirmak i¢in dnemli bir
eylemdir. Emzirmeyi etkileyen faktoreler bu olguyu sekteye ugratabilir. Dogum seklinin
emzirme tizerinde olumlu ve olumsuz etkileri vardir. Vajinal dogum yapan anneler emzirmeye
daha erken baslamakta sezaryen dogum yapan anneler ise bu eyleme baglamakta birtakim
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nedenlerden dolay1 gecikmektedir. Bu siirecin saglikli bir sekilde atlatabilmek igin es destegi
ve ebe/ hemsire destegi de biiyliik 6nem kazanmaktadir.
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VALUE ANALYSIS OF KONYA PROVINCE, SELCUKLU DISTRICT KONYA
PROVINCE, SELCUKLU DISTRICT, FERITPASA NEIGHBORHOOD, 13217 PARK
1, ACCORDING TO THE MOST EFFICIENT AND BEST USE PRINCIPLE

KONYA iLi, SELCUKLU ILCESI KONYA iLi, SELCUKLU ILCESI, FERITPASA
MAHALLESI 13217 ADA 1 PARS.EL’H\.I. EN VEl}iMLi VE EN IYI KULLANIMI
ILKESINE (EViK) GORE DEGER ANALIZI

Ezgi Bilge ARSLAN:

‘Ingaat Miihendisi, Like Gayrimenkul, gayrimenkul degerleme, 0009-0009-6724-6420

Ozet

Bu calisma, verimlilik ve en etkin ve verimli kullanim ilkesine gore bir deger analizi
gerceklestirmeyi hedeflemektedir. Deger analizi, bir sistemin veya kaynagin mevcut durumunu
ve potansiyel degerini belirlemek i¢in kullanilan bir yontemdir. En etkin ve verimli kullanim
ilkesi, gayrimenkul yonetimi ve sehir planlamasi gibi alanlarda uzun bir tarihe sahiptir. 18. ve
19. yiizyillarda gergeklesen Sanayi Devrimi‘nden sonra, sanayi iretimi artmis ve kentsel niifus
hizla biiyiimistiir. Bu donemde, fabrikalarin ve is¢i konutlarinin verimli bir sekilde planlanmasi
ve kullanilmas: ihtiyaci ortaya ¢ikmistir. Sehirlesme, yerlesimlerin daha diizenli ve verimli bir
sekilde planlanmasi gerekliligini vurgulamistir. Modern Sehir Planlamasi 20. yiizyilda, sehir
planlamasi disiplini ve kavramlari gelismistir. Bu donemde en etkin ve verimli kullanim ilkesi,
sehirlerin altyapi, ulasim, konut, ticaret ve yesil alanlar gibi alanlarda dengeli ve etkili bir
sekilde planlanmasini vurgulamistir. Fonksiyonel ayrim, zonlama, yesil kusaklar ve trafik akisi
gibi planlama prensipleri bu ilkeye dayanmistir. Son yillarda, ¢evresel siirdiiriilebilirlik 6nem
kazanmis ve en etkin ve verimli kullanim ilkesi bu baglamda ele alinmistir. Yesil binalar, enerji
verimliligi, atik yonetimi, cevresel etkilerin azaltilmasi ve saglikli i¢ mekanlar gibi faktorleri
dikkate alarak en verimli kullanimmi hedeflemektedir. Bu bilgiler baglaminda;
stirdiiriilebilirlik, teknolojik ilerlemeler, niifus artis1 ve degisen pazar talepleri gibi faktorler, bu
ilkenin siirekli olarak yeniden degerlendirilmesine ve uygulanmasina yol a¢gmaktadir. Bu
caligma, planlama ve mevzuat, piyasa talepleri, gayrimenkuliin fiziksel 6zellikleri, ekonomik
faktorler ve siirdiiriilebilirlik gibi farkli parametreleri degerlendirerek bir sistemin mevcut
performansin1  analiz edecek ve daha 1iyi kullanim potansiyelini ortaya ¢ikarmay1
amagclayacaktir. Bu siirecte, kaynaklarin en iyi sekilde kullanilmasi, maliyet-etkinlik, enerji
verimliligi, c¢evresel siirdiiriilebilirlik ve toplumsal fayda gibi faktorler dikkate alinacaktir.
Sonug olarak, bu tez, verimlilik ve en iyi kullanim esasina dayali bir deger analizi yaparak, bir
sistemin potansiyelini artirmaya yonelik stratejiler ve Oneriler sunmay1 amaglamaktadir.

Anahtar kelimeler: Verimli kullanim, deger analizi, kentsel doniisiim, degerleme, sehir
planlama.
Abstract

This study aims to perform a value analysis according to the principle of efficiency and the
most effective and efficient use. Value analysis is a method used to determine the current state
and potential value of a system or resource. The principle of most effective and efficient use
has a long history in areas such as real estate management and city planning. After the Industrial
Revolution in the 18th and 19th centuries, industrial production increased and the urban
population grew rapidly. During this period, has gained importance and the principle of most
effective and efficient use has been discussed in this context. Green buildings aim for the most
efficient use by taking into account factors such as energy efficiency, waste management,
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reduction of environmental impacts and healthy interiors. In the context of this information;
Factors such as sustainability, technological advances, population growth and changing market
demands lead to a constant reassessment and application of this principle. This study will
analyze the current performance of a system by evaluating different parameters such as
planning and legislation, market demands, physical properties of real estate, economic the need
for efficient planning and use of factories and workers' residences emerged. Urbanization has
emphasized the need for more regular and efficient planning of settlements. Modern Urban
Planning In the 20th century, the discipline and concepts of urban planning have developed. In
this period, the principle of most effective and efficient use emphasized the balanced and
effective planning of cities in areas such as infrastructure, transportation, housing, trade and
green areas. Planning principles such as functional separation, zoning, green belts and traffic
flow are based on this principle. In recent years, environmental sustainability factors and
sustainability and aim to reveal its potential for better use. In this process, factors such as the
best use of resources, cost-effectiveness, energy efficiency, environmental sustainability and
social benefit will be taken into account. In conclusion, this thesis aims to present strategies and
suggestions for increasing the potential of a system by performing a value analysis based on
efficiency and best use.

Keywords: Efficient use, value analysis, urban transformation, valuation, city planning.
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TWITTER SENTIMENT ANALYSIS
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ORCID: 0000-0001-7138-2972

Abstract

The utilization of social media platforms has become increasingly prevalent in today's digital
age, capturing the attention of various stakeholders. With an abundance of platforms available,
individuals and organizations can effortlessly express and share their opinions on a multitude
of subjects. Among these platforms, Twitter has experienced a significant surge in usage,
allowing users to engage in real-time conversations and disseminate information at a rapid pace.
Consequently, businesses can leverage this powerful tool to assess their clients' perspectives on
crucial factors that influence their market performance. Sentiment analysis offers a
computational approach to measuring customers' perceptions and has emerged as an invaluable
asset for businesses seeking insights into their clients' sentiment. This study aims to detail the
development and execution of a sentiment analysis program that effectively processes a
substantial volume of tweets to gauge customer sentiment. Utilizing prototyping methods, the
program is designed to be adaptable and scalable, catering to the evolving needs of businesses.
The study further explores the challenges and potential biases inherent in the sentiment analysis
process, such as the limitations of natural language processing algorithms and the nuances of
human communication. By addressing these challenges, the study aims to enhance the accuracy
and effectiveness of the sentiment analysis program.

Keywords: Sentiment analysis, twitter, machine learning
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PYROELECTRIC CATALYSIS: APROMISING APPROACH FOR SUSTAINABLE
AND EFFECTIVE CHEMICAL REACTIONS

Salma TOUILI*?", M’barek AMJOUD !, Daoud MEZZANE 2, Mustapha JOUIAD?,
Mimoun EL MARSSI?

YIMED-Lab, Cadi Ayyad University, Marrakesh, 40000, Morocco
2LLPMC, University of Picardie Jules Verne, Amiens 80039, France

Abstract

Pyroelectric catalysis is a novel approach of catalysis that utilizes pyroelectric materials to drive
chemical reactions. Pyroelectric materials generate an electric field in response to a change in
temperature, which can be used to activate chemical reactions. The underlying principles of
pyroelectric catalysis will be discussed, including the generation and manipulation of electric
fields, and the advantages of this approach over traditional catalysis. A review of recent
publications in this field will be presented, highlighting the potential of pyroelectric catalysis
as a sustainable and effective means of driving chemical reactions. Applications of pyroelectric
catalysis in environmental remediation, water splitting, CO2 reduction, and energy conversion
will be discussed. Overall, this work will provide an overview of the principles of pyroelectric
catalysis and the recent advancements in this field, emphasizing the potential of this approach
as a new tool for driving chemical reactions in a sustainable and efficient manner.

Key words: pyro-catalysis, energy conversion, environmental remediation
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ECOFRIENDLY AND LOW COST CZTS ABSORBER LAYER DEPOSITED BY
SOL-GEL FOR SOLAR CELL APPLICATIONS: EFFECT OF COPPER
CONCENTRATION ON PHYSICAL PROPERTIES

Sanaa ZAKARIA! Ahmed EL HICHOU*

1 IMED-Lab. : GEMO, Groupe d'Etude des Matériaux Optoélectroniques, Faculté des
Sciences et Techniques, Université Cadi Ayyad, Av. A. Khattabi, B.P.549, 40000,
Marrakech, Morocco

Corresponding author: Ahmed EL HICHOU: orcid:0000-0003-2238- 5362

Abstract

Copper zinc tin sulfide (CZTS) thin films have been deposited by spin coating technique at
various copper concentration ranging from 0.5M to 2.5M. The XRD patterns show the existence
of the three main characteristic peaks of CZTS (112), (220) and (312), which indicate the
formation of the kesterite structure of CZTS. Gap energy was calculated based on the derivation
method using the absorbance data, and the values obtained vary from 1.46 eV to 1.58 eV
depending on the copper molarities. Hall effect measurements were used to determine the
conductivity, which in turn increased with the concentration of copper in the films. The results
showed that the C3=1.5M exhibits higher crystallinity and better optical performance among
the others. Finally, a theoretical efficiency of 11.6% was obtained by injecting the solar cell
(CZTS/ZnS/S:Zn0) in SCAPS1D using the parameters obtained in this study. Under the
adopted synthesis conditions, the theoretical simulation corroborated the experimental findings
thus confirming that the synthesized material is a promising candidate for solar cell applications
as an absorber layer.

Keywords: CZTS, thin films, Sol-gel, Solar cell, SCAPS-1D
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EXPERIMENTAL AND DFT TB-MBJ CALCULATIONS STUDIES OF
STRUCTURAL, MORPHOLOGICAL, ELECTRONIC, OPTICAL AND
ELECTRICAL PROPERTIES OF COPPER OXIDE THIN FILMS
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ABSTRACT

The present work reviews a study of copper oxide (CuO) thin film properties elaborated via two
distinct techniques: spin-coating and sprays pyrolysis. The primary objective of the work is to
investigate the experimental results and theoretical finding by DFT TB-mBJ calculations of
pure CuO films. First of all, the structural properties were studied by X-ray diffraction; Where
the CuO films show polycrystalline and monoclinic structures without any other phases.
Furthermore, Field emission scanning electron microscopy (FESEM) investigates the effects of
elaboration methods on the morphology and surface composition and also, the film thickness
was about 234,1 nm for sprayed film and 449 nm for spin-coated films. Moreover, the Optical
analysis exhibits a higher absorbance for sprayed films than the spin-coated ones where the
band gap energy was found 1.25 eV for using spin-coated and 1.35 eV for sprayed thin films
respectively. Furthermore, the electrical conductivity of the spin coated films is higher than the
sprayed ones. The band structure, density of states (DOS), electronic density and optical
properties of pure CuO were estimated using the LDA approximation in conjunction with the
TB-mBJ approximation in order to investigate its characteristics. These results indicate that the
CuO films are suitable to be used as an absorber of thin-film solar cells.

Keywords: CuO Thin films Spray pyrolysis Spin coating Electronic Optical Electrical DFT
TB-mBJ
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OPTIMUM PLACEMENT OF LIGHTNING SURGE ARRESTERS TO PROTECT
DISTRIBUTION NETWORKS
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Abstract

Lightning is a natural phenomenon that can have significant impacts on distribution networks,
causing disruptions, damage to equipment, and power outages Lightning is an atmospheric
discharge of electricity that occurs due to the imbalance between electrical charges in the
atmosphere. It can take the form of cloud-to-ground (CG) or intra-cloud (IC) discharges. CG
lightning is of particular concern as it can directly strike distribution infrastructure, such as
power lines, transformers, and substations. When lightning strikes distribution infrastructure, it
can cause faults such as flashovers, insulation breakdown, and equipment damage. This can
result in power interruptions, equipment failure, and potential safety hazards. The severity of
the impact depends on factors such as the lightning current magnitude, duration, and the
protection measures in place. Distribution networks incorporate various lightning protection
measures to minimize the impact of lightning strikes. These include surge arresters, lightning
rods, shield wires, and grounding systems. Surge arresters are designed to divert excessive
voltage caused by lightning strikes, protecting equipment and preventing further damage.
Proper design, installation, and maintenance of these protection measures are crucial for the
effective mitigation of lightning-induced faults. Lightning strikes can induce overvoltages in
the distribution network, leading to insulation breakdown and equipment failure. Insulation
coordination studies are conducted to ensure that the network’s insulation levels and protective
devices can withstand the expected lightning overvoltages. This involves analyzing the
network’s insulation strength, surge protection devices, and protective settings to mitigate
overvoltage risks. Advanced lightning monitoring systems can help utilities track lightning
activity in their service areas. These systems employ lightning detection sensors, such as
lightning detection networks or lightning detection satellites, to provide real-time information
on lightning strikes. This data can be used to assess the lightning risk level and take proactive
measures to minimize the impact on the distribution network. When lightning-induced faults
occur, utilities have protocols and procedures in place to respond promptly and restore power
to affected areas. This involves identifying the fault location, isolating the affected section, and
deploying maintenance crews to repair or replace damaged equipment. Given the potential
impact of lightning on distribution networks, system design and planning should incorporate
resilience measures. This may include redundancy in the network, smart grid technologies for
self-healing and fault isolation, and the use of lightning-resistant materials and equipment.

Keywords: Power system, arrester, lighning strike, flashovers. In this context, simulation of a
direct lightning strike on a distribution network was simulated with and without a lightning
arrester has been exposed and well detailed in this work.
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XFEM TECHNIQUES TO PREDICT THE DAMAGE IN BONDED COMPOSITE
REPAIR OF METALLIC STRUCTURES

Rachid Mhamdial”, Sbaibi Nor El Houdat

ILMPM, Department of Mechanical Engineering, University of Sidi Bel Abbes, BP 89,
Cité Ben M’hidi, Sidi Bel Abbes 22000, Algeria

Abstract

The effectiveness of a bonded patch repair is influenced by a large range of parameters. Little
is known about the effects of these parameters that directly affect the quality of repair, in
particular the shape and size of the patch are two important parameters in composite repair
performance, they can play a key role in order improves the quality of repair. In the present
paper, a novel patch shape is determined, where the optimal design variables are the shape/size
of the patch, to reduce concurrently two main objectives: minimising the stress-intensity factor
at the crack tip and reducing the patch area to gain mass and cost of the repair. The calculation
results highlighted the importance of the geometrical parameters in composite repair
performance. It was demonstrated that the rectangular shape area of the initial patch could be
reduced by varied the width and height the patch. This last shape could also be improved using
a new form, more aesthetic ‘‘Bow-Tie.

Key words: Bonded composite repair; size; Shape; Optimization; Finite element method.
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DESIGN AND INFLUENCE OF OPTIMAL PATCH SHAPE AND SIZE ON THE
REPAIR EFFICIENCY OF CRACKED PLATES IN AIRCRAFT STRUCTURES

Rachid Mhamdia?, Sbaibi Nor El Houda?!

ILMPM, Department of Mechanical Engineering, University of Sidi Bel Abbes, BP 89,
Cité Ben M’hidi, Sidi Bel Abbes 22000, Algeria

Abstract

The effectiveness of a bonded patch repair is influenced by a large range of parameters. Little
is known about the effects of these parameters that directly affect the quality of repair, in
particular the shape and size of the patch are two important parameters in composite repair
performance, they can play a key role in order improves the quality of repair. In the present
paper, a novel patch shape is determined, where the optimal design variables are the shape/size
of the patch, to reduce concurrently two main objectives: minimising the stress-intensity factor
at the crack tip and reducing the patch area to gain mass and cost of the repair. The calculation
results highlighted the importance of the geometrical parameters in composite repair
performance. It was demonstrated that the rectangular shape area of the initial patch could be
reduced by varied the width and height the patch. This last shape could also be improved using
a new form, more aesthetic ‘‘Bow-Tie.

Key words: Bonded composite repair; size; Shape; Optimization; Finite element method.
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BASIC FREEDOMS INFRINGEMENT SIGNIFICANT ISSUES IN PAKISTAN:
A SURVEY BY DR FAISAL

DR. MUHAMMAD FAISAL

Ministry of Human Rights Commission, Pakistan,
ORCID: 0000-0002-5797-766X

ABSTRACT

Pakistan has been confronting the brunt of common liberties infringement for quite a while.
The nation is confronting a plenty of issues that are causing common liberties infringement.
These issues incorporate psychological warfare, constrained vanishing, contracting space for
common society, honor wrongdoings, viciousness against ladies, environment equity,
infringement of right to opportunity of articulation, affiliation, gathering and thought. To screen
these issues and bring issues to light, "The Enlivening" sent off an Occurrences Report in
January 2023. The report features the major problems of the month, including abuse of impiety
regulation, implemented vanishing, the homicide of common liberties protector, opportunity of
articulation/opportunity of the press, extrajudicial killing in police guardianship, and self-
destruction. Pakistani economy is presently caught in low development, high expansion and
joblessness, falling speculation, exorbitant monetary deficiencies, and a weakening outside
balance position. Unfamiliar trade saves are consistently waning attributable to low unfamiliar
capital inflows, weighty obligation reimbursements and slow development in unfamiliar profit.
Right now, Pakistan has unfamiliar stores to pay something like a month's import bill. These
are the results of inability to ideal location the underlying issues looked by the economy.
Inability to convey ‘comprehensive' development thusly is undermining the social soundness of
the general public. Reserve funds rate in Pakistan is tenaciously low as contrasted and the
venture necessities. This is one of the principal reasons with regards to why we need to depend
on unfamiliar capital. At the point when unfamiliar capital isn't free then the venture rate further
goes down, which has unfavorable ramifications for development and business. Primary
explanations behind low confidential reserve funds in Pakistan are: low or negative genuine
loan cost, temperamental pay, enormous family size, low schooling level, high expansion,
absence of culture to save, and so on.

Keywords: infringement, confronting, viciousness, Enlivening, inability.
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PREVALENCE OF CAUSES FOR SEIZURE OF OFFAL AND MEAT FROM
SLAUGHTERED GOATS IN THE REGIONAL SLAUGHTERHOUSE OF ADRAR
PROVINCE (ALGERIA)

ADRAR VILAYETI BOLGESEL KESIMHANESINDE KESILEN KECILERIN IC
ORGAN VE ETININ EL KOYMA NEDENLERININ PREVALANSI (CEZAYIR)

BENDERRADJI Fadilal, HADJAB Naima!, SAADOUDI Mouni?!, ALLAOUI Assial?

1 ISVSA-University Hadj Lakhdar Batnal. Algeria,
2Institute of Veterinary Sciences, University of Constantinel. Algeria

Abstract

Our study presents work conducted over several years by the veterinary inspection of Adrar
Province, aiming to determine the nature and prevalence of different reasons for seizure of offal
and meat from slaughtered goats in the regional slaughterhouse of Adrar. This study was carried
out for five years, from 2013 to 2017, in the regional slaughterhouse of Adrar Province. The
total number of slaughtered goats during these five years was 44,072 goats. The inspection
conducted on this number of goats showed a prevalence of offal seizure (0.55% for liver and
1.96% for lungs) and a prevalence of meat seizure of 0.05%. The main causes of offal seizure
were recorded as follows: hydatidosis, fasciolosis, pneumonia, and abscesses. For meat seizure,
the causes were congested meat, cachexia, jaundice, and clavelée. In conclusion, we found that
the prevalence of offal or meat seizure is low, which draws attention to the profitability of goats
compared to other species and the resistance of goats to diseases.

Keywords: Prevalence, Seizure, Goats, Meat, Offal, Slaughterhouse.
Ozet

Calismamiz, Adrar Vilayeti veteriner denetimi tarafindan birkac yil boyunca yiiriitiilen bir
caligmay1 sunmaktadir. Bu ¢alisma, Adrar Bolgesel Kesimhanesinde kesilen kegilerin i¢ organ
ve etinin farkli el koyma nedenlerinin dogasini ve prevalansini belirlemeyi amaglamaktadir. Bu
calisma, 2013-2017 yillar1 arasinda Adrar Vilayeti Bolgesel Kesimhanesinde bes yil boyunca
yapilmistir. Bu bes yi1l boyunca kesilen ke¢i sayis1 44.072 kecidir. Bu keci sayisinda yapilan
denetimler, i¢ organ el koyma prevalansini (%0.55 karaciger ve %1.96 akciger) ve et el koyma
prevalansini ise %0.05 olarak gdstermistir. I¢ organ el koymasimin baslica nedenleri su sekilde
kaydedilmistir: hidatidoz, fasiyoloz, zatiirre ve apseler. Et el koymasi i¢inse nedenler; tikanmis
et, kakeksi, sarilik ve clavelée olarak kaydedilmistir. Sonug olarak, i¢ organ veya et el koyma
prevalansinin diisiik oldugunu bulduk. Bu durum, keg¢ilerin diger tiirlerle karsilastirildiginda
karliligina ve kegcilerin hastaliklara kars1 direncine dikkat gekmektedir.

Anahtar kelimeler: Prevalans, El koyma, Kegiler, Et, Ic Organ, Kesimhane.

63



ASES VI. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
JUNE 16-18, 2023, VAN, TURKIYE
CONFERENCE BOOK

EFFECT OF DIATERY INCLUSION OF OLIVE CAKE IN POST-THAW SEMEN
QUALITY IN OULED DJELLAL RAM

OULED DJELLAL RAM'DA TESTERE SONRASI SEMEN KALITESINE ZEYTIN
KEKININ DIYATERININ DAHIL EDILMESININ ETKIiSi

HADJAB Naima!, BENDERRADJI Fadilal, SAADOUDI Mouni!, ALLAOUI Assial?

LISVSA-University Hadj Lakhdar Batnal. Algeria,
2Institute of Veterinary Sciences, University of Constantinel. Algeria.

Abstract

The presence of unsaturated fatty acids in the phospholipids of sperm membranes plays a
critical role in determining sperm quality and fertilization capacity following cryopreservation.
Therefore, numerous efforts are being made to increase the levels of these acids in cell
membranes in order to compensate for the loss of polyunsaturated fatty acids (PUFAS) during
the cryopreservation process. Several studies have demonstrated that olive cake, in various
forms, contains a high content of unsaturated fatty acids. When included in the diet of ruminant
animals, it not only serves as an energy source but also has the potential to improve the quality
and quantity of animal products such as milk and meat. This improvement is achieved by
enhancing the content of unsaturated fatty acids, including both monounsaturated and
polyunsaturated fats, while reducing the proportion of saturated fatty acids. The aim of this
study was to determine the effect of incorporating olive cake on the post-thaw quality of Ouled
Djellal rams' semen living in Eastern of Algeria. Materials and Methods: After a 2-month period
of olive cake supplementation, semen was collected from 5 rams aged 2-5 years using an
electro-ejaculator. Samples were then cry preserved with the following characteristics: semen
volume of 1 ml, sperm concentration > 2 *10° spz/ml, and motility > 70%. Subsequently, we
evaluated sample mobility after thawing using the Computer-Assisted Sperm Analysis (CASA)
method. Upon thawing the samples, we observed a similar decrease in total and progressive
motility values for both the control group and the supplemented group of cryopreserved semen.
Regarding sperm swimming parameters, we recorded a significant decrease in straight-line
velocity (VSL), curvilinear velocity (VCL), and head amplitude (ALH) values in the control
group (0% olive cake supplementation) compared to the supplemented group. Conclusion: In
conclusion, we found that olive cake supplementation can improve post-thaw sperm motility.

Key words: semen: fatty acid; post-thaw; ram

Ozet

Spermembranlarinda bulunan doymamis yag asitlerinin varligi, spermin kalitesini ve
kriyoprezervasyon sonrasi fertilizasyon kapasitesini belirlemede kritik bir rol oynar. Bu
nedenle, kriyoprezervasyon siirecinde poliunsaturated yag asitlerinin kaybin telafi etmek i¢in
hiicre zarlarindaki bu asitlerin seviyelerini artirmak i¢in bir¢ok c¢aba sarf edilmektedir. Birkag
calisma, zeytin posasinin ¢esitli formlarinin yiiksek miktarda doymamis yag asitleri igcerdigini
gostermistir. Ruminant hayvanlarin diyetine dahil edildiginde, zeytin posast hem bir enerji
kaynagi olarak hizmet eder hem de siit ve et gibi hayvansal iiriinlerin kalite ve miktarini artirma
potansiyeline sahiptir. Bu iyilestirme, doymamis yag asitlerinin, hem tekli doymamis hem de
coklu doymamis yaglar dahil olmak iizere, igerigini artirirken doymus yag asitlerinin oranini

64



ASES VI. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
JUNE 16-18, 2023, VAN, TURKIYE
CONFERENCE BOOK
azaltarak elde edilir. Bu ¢alismanin amaci, Cezayir'in Dogu bolgesinde yasayan Ouled Djellal
koclarinin sperm dondurma sonrasi kalitesi iizerine zeytin posast eklemenin etkisini
belirlemektir. Malzemeler ve Yontemler: 2 aylik bir zeytin posasi takviyesi doneminden sonra,
2-5 yas arasinda olan 5 koctan elektro-ejakiilator kullanilarak semen Ornekleri toplandi.
Ornekler daha sonra su 6zelliklere sahip olarak kriyoprezervasyona tabi tutuldu: 1 ml semen
hacmi, sperm konsantrasyonu > 2 * 106 spz/ml ve hareketlilik > 70%. Ardindan, 6rnek
hareketliligini, Bilgisayar Destekli Sperm Analizi (CASA) yontemini kullanarak ¢oziildiikten
sonra degerlendirdik. Ornekler ¢oziindiikten sonra, kontrol grubu ve zeytin posasi takviye grubu
icin toplam ve ilerleyici hareketlilik degerlerinde benzer bir azalma gozlemledik. Sperm ylizme
parametreleri konusunda, kontrol grubunda (% 0 zeytin posasi takviyesi) diiz ¢izgi hizi (VSL),
egrisel hiz (VCL) ve bas amplitiidii (ALH) degerlerinde anlamli bir azalma kaydettik. Sonug
olarak, zeytin posasi takviyesinin kriyoprezerve sperm hareketliligini iyilestirebilecegini
bulduk.

Anahtar sozciikler: meni; yag asidi; ¢oziilme sonrasi; Veri deposu
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TRYING TO INCORPORATE MUGWORT IN THE PRODUCTION OF YOGURT

PELIN OTUNU YOGURT URETIMINE DAHIL ETMEYE CALISMAK
SAADOUDI Mounit, BENDERRADJI Fadilal, HADJAB Naima!, ALLAOUI Assial?
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Abstract

The aim of this work is the innovation of a yogurt by incorporating the aqueous extract of
Artemisia Herba alba for its functional properties, including its antioxidant activities. This
aqueous extract is incorporated into the yogurt after its manufacture, then the antioxidant
activity of the flavoured yogurt extracts was determined as well as the physico-chemical
analysis of the latter.

Our study determined the effect of the aqueous extract of Artemisia herba alba on the
physicochemical and organoleptic quality of a yogurt-like fermenting milk. This experiment
was carried out with the aqueous extract of the white sage has different concentrations of 0.5%,
1% and 2% respectively in the yogurt. Physico-chemical analyses of Artemisia Herba alba
resulted in a moisture content of 9.23%, a dry matter content of 93%, an ash content of 10.15%,
minerals of 197.10 mg/kg for calcium, 191.02 mg/kg for sodium and 414.71mg/kg for
potassium. All this shows that this plant is rich in essential minerals for the body, which
facilitates its storage of this persistent plant for a long time and also its aroma gives a specific
smell to the yogurt.

Keywords: Artemisia herba alba, yogurt, humidity, ash, minerals, physico-chemical quality,
organoleptic quality.

Ozet

Bu ¢alismanin amaci, antioksidan aktiviteleri de dahil olmak iizere fonksiyonel 6zellikleri i¢in
Artemisia Herba alba'nin sulu ekstraktini dahil ederek bir yogurdun yenilenmesidir. Bu sulu
ekstrakt, imalatindan sonra yogurda dahil edilir, ardindan aromali yogurt ekstraktlarinin
antioksidan aktivitesi ve bunlarin fiziko-kimyasal analizi belirlenir.

Calismamiz, Artemisia herba alba'nin sulu ekstraktinin yogurt benzeri fermente siitiin
fizikokimyasal ve organoleptik Kalitesi tizerindeki etkisini belirledi. Bu deney, yogurtta
strastyla %0,5, %1 ve %2 farkli konsantrasyonlara sahip beyaz adagayinin sulu ekstrakti ile
gerceklestirilmistir. icerigi %93, kiil igerigi %10,15, mineraller kalsiyum i¢in 197,10 mg/kg,
sodyum i¢in 191,02 mg/kg ve potasyum icin 414,71 mg/kg'dir. Biitlin bunlar bu bitkinin viicut
icin gerekli mineraller agisindan zengin oldugunu gosterir, bu da bu kalici bitkinin uzun siire
saklanmasini kolaylastirir ve ayrica aromast yogurda 6zel bir koku verir.

Anahtar Kelimeler: Artemisia herba alba, yogurt, nem, kiil, mineraller, fiziko-kimyasal kalite,
organoleptik kalite.
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THE INFLUENCE OF THERMOMECHANICAL COMPACTION ON THE
MARGINAL ADAPTATION OF 4 DIFFERENT HYDRAULIC SEALERS:

A COMPARATIVE EX VIVO STUDY

RODOLFO REDAY", MAURILIO D’ANGELO!?, ALESSIO ZANZA!, MARCO
SERACCHIANIY, DARIO DI NARDO?, LUCA TESTARELLIY

1) Department of Oral and Maxillofacial Sciences, Sapienza University of Rome, 00161
Rome, Italy,

Abstract

Since there are no data in the literature regarding the comparison of the marginal adaptation of
hydraulic sealers when used with a single-cone technique or through thermomechanical
compaction, this study aimed to evaluate the behavior of four different endodontic sealers used
with the two above-mentioned obturation techniques by evaluating the marginal gap existing
between the obturation materials and the dentinal walls through scanning electron microscopy.
Given this objective, a total of 104 single-rooted, straight canal teeth were selected and divided
into four subgroups according to the selected endodontic sealer ((AH) Plus Bioceramic Sealer
(AHP), EndoSequence BC Sealer HiFlow (ES), C-Root SP (CR), and GuttaFlow Bioseal (GF)).
Each tooth was decoronated and instrumented with the HyFlex EDM/CM systematics up to
30.04. After irrigation procedures, the teeth of each subgroup were divided into two groups and
obturated according to two different obturation techniques: the single-cone technique (SC) and
the thermomechanical compaction technique (TC). After the required sealer setting time, each
tooth was sectioned in three parts at 3, 6, and 9 mm from the apex, and each section was
observed with a scanning electron microscope. The marginal gap of each sample was measured
using G* Power Software v3.1, and the statistical analysis was performed using the Kruskal—
Wallis test, followed by a post hoc Dunn’s test. Results showed that there were not any
statistically significant differences in terms of the marginal gap between the two different
above-mentioned obturation techniques for each sealer, except for the middle third of root
canals, where a statistically significant difference was found for AHP, ES, and GF sealers. In
conclusion, the thermomechanical compaction of hydraulic sealers and gutta-percha guarantees
better sealing than the single-cone technique when the root canal shape is not rounded.

Keywords: endodontic sealer; hydraulic sealer; marginal gap; scanning electron microscopy;
thermomechanical compaction
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THE ENDODONTIC TREATMENT AND THE RELEVANCE OF ROTARY: FROM
A SCIENTIFIC POINT OF VIEW TO A INNOVATIVE CLINICAL PROTOCOL
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Abstract

Root canal treatment (RCT) is one of the most common dentistry practices. Indeed, this kind of
treatment allow not only to take away the pain from irreversible pulpitis but also to solve
periapical inflammation such as granulomas and cysts. The RCT consist in different “surgical”
phases: opening of the root chamber, scouting of the canals, Coronal flaring, Glide path
establishment, Shaping of the canal, cleaning and filling. The introduction of Nickel-Titanium
(NiTi) in the routine daily practice has completely changed the root canal treatment. Despite
this world changing introduction, it is still controversial the use of NiTi in root canal shaping.
Indeed, while the number of rotary instruments available on the market, with different
mechanical characteristics thought to challenge every clinical situation. Despite the current
literature highlighted the uncountable advantages of NiTi files over the traditional stainless steel
(SS) files, a lot of Endodontist and General Practitioner still use them. Indeed, SS files are still
mainly used at least in the first phases of the root canal treatment, such as scouting and coronal
flaring. This procedure is often motivated by a higher safety of the SS files, which less
frequently are broken inside the root canal. Despite this safety idea could be true especially in
the past, the SS files could lead to several problems such as ledge, zipping and perforation.
These problems often lead to the failure of the root canal treatment. Moreover, the introduction
of thermal treatments of the NiTi drastically increased the safety of the rotary files, reducing
the separation percentage inside the root canal. For these reasons, the authors created a different
approach to the shaping procedures of the root canal treatment. This new protocol, so called
Only Rotary Endo (O.R.E.) Protocol, is based on the current literature, leading to an Evidence
Based Dentistry. This allows to split the shaping procedures into different phases, based on the
anatomy difficulties of the canal. This approach allows to use the most proper instrument for
the different phases of the treatment, matching the inevitable anatomical difficulties with the
properties of the instrument used to challenge it.

Keywords: Endodontics, Root Canal Treatment, NiTi Rotary Files
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QUALITY EVALUATION OF ALGERIAN HONEY
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Abstract

Honey is the sweet natural substance produced by honey bees from nectar and/or honeydew. It
is a very complex biological compound, of great diversity, giving it a multitude of properties,
both nutritionally and therapeutically. The objective of our work aims to make a
physicochemical study namely the pH, density, electrical conductivity, water content, free
acidity, total content HMF of some types of honey from the eastern Algerian wilaya. The
analysis of the physico-chemical parameters of the honeys informed us that the samples have
on average a density of 1.33, an acid pH of 3.88, an electrical conductivity of 1.082 mS/cm, a
water content of 17, 12%, a dry matter content of 73.40.61%, a free acidity of 28.5 meg/kg,
with an HMF level of 10.92 mg/kg. The results obtained allowed us to see that 100% of our 69
honey meets the standards established by the Codex Alimentarius and that the samples collected
are of floral origin.

Keywords: Honey, physicochemical analyses, codex alimentarius
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OPTIMAL PERFORMANCE OF GOVERNMENTS DURING PANDEMICS USING
DEA IN THE PRESENCE OF UNDESIRABLE FACTORS, CASE STUDY: GLOBAL
COVID-19 VACCINATION PROGRAM IN ASIAN COUNTRIES
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Abstract

Global vaccination is one of the most efficient ways to combat various pandemics, including
COVID-19 and its various variants. But with that in mind, public confidence in receiving the
vaccine is critical to communities' success in the fight against COVID-19 and its upcoming
variants. The main objective of this study is to determine the optimal performance of the 38
Asian countries during the global vaccination program against COVID-19 and to assess the
factors influencing the vaccination decision in order to facilitate vaccination coverage. To this
end, a new DEA model was presented in the presence of undesirable factors, and seven major
factors were chosen as input and output, namely total cases, total vaccine dose, stringency
index, total tests, vaccinated subjects, fully vaccinated subjects, and total deaths. Five out of 38
countries were selected as efficient countries in implementing the proposed model. The
interpretation of the results showed that various factors influence people's acceptance or
rejection of vaccines, including social networks, sufficient knowledge about the transmission
of the virus, respect for the rights of individuals to publish accurate information about vaccine
efficacy and side effects, and respect for governments' rights to equitable allocation of health
resources including vaccines. In general, public health authorities should maximize the uptake
of the COVID-19 vaccine by proactively communicating the vaccine's pros and cons, ensuring
prompt, broad, and equitable allocation of health resources, and releasing the right information
about COVID-19.

Keywords: Optimal performance, DEA, Undesirable factors, COVID-19 vaccination, Asian
countries
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Abstract

Background Nutrients are the substances found in food which drive biological activity, and
are essential for the human body. Several studies have emphasized that some nutrients may
increase an individual risk for cancer, while others may be protective. Dietary nutrients
may be converted into metabolites by intestinal microbes that serve as biologically active
molecules affecting regulatory functions in the host.

Objectives To demonstrate role of nutrients as functional foods in the management of immunity.
microbiome in mediating immunological effects. Nutritional modulation of the immune system
has applications within the clinical setting, but can also have a role in healthy populations,
acting to reduce or delay the onset of immune-mediated chronic diseases. Ongoing research in
this field will ultimately lead to a better understanding of the role of diet and nutrients in
immune function

Results Probiotics may restore the composition of the gut microbiome and introduce beneficial
functions to gut microbial communities, resulting in amelioration or prevention of gut
inflammation and other intestinal or systemic disease phenotypes. A well-functioning immune
system is critical for survival. The immune system must be constantly alert, monitoring for
signs of invasion or danger. Cells of the immune system must be able to distinguish self from
non-self and furthermore discriminate between non-self molecules which are harmful (e.g.,
those from pathogens) and innocuous non-self molecules (e.g., from food).

Conclusion This presentation describes how diet and intestinal luminal conversion by gut
microbes play a role in immune-mediated chronic diseases.

Keywords: nutrients, gut microbiota, immunomodulation

71


https://orcid.org/0000-0002-5449-2712
https://orcid.org/0000-0002-7192-7490

ASES VI. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
JUNE 16-18, 2023, VAN, TURKIYE
CONFERENCE BOOK

STATIC FEM SOLUTION FOR STATOR TERMINAL VOLTAGES IN INTERNAL-
PERMANENT-MAGNET-SYNCHRONOUS-MACHINE
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Abstract

This work deals with the calculation of the time varying induced emf in permanent magnet
synchronous machines from the numerical finite element solution. The currently used method,
which relies on a weighting averaging procedure of the magnetic vector potential (MVP) over
the slot area in order to derive the winding flux linkage and the stator induced, has been
modified to enhance its accuracy. An alternative method, which relies on the magnetic vector
potential distribution along the mid airgap line, is proposed to carry out the same task. This
approach has turned out to be very efficient since it enables a straightforward data handling,
signal reconstruction, filtering and spectrum analysis of the relevant waveforms to be easily
implemented in a single post-processing function.

Keywords: IPMSM, FEM, induced emf, magnetic vector potential
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ADVANCED CONTROL OF INTER DISTANCE IN CONVOY OF VEHICULES
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Abstract

Road accidents continue to be the primary cause of fatalities, and this rise can often be attributed
to speeding. To enhance road safety, the development of intelligent systems aims to maintain a
consistent speed and a safe gap between vehicles in a convoy. This article centers around the
creation of a synthesis inter-distance control system, utilizing intelligent techniques and
algorithms. Numerous methods exist to regulate a vehicle, and this work applies fuzzy PID and
intelligent PI controllers to a physical model known as the "spring-damper.” The introduced
control algorithms demonstrate resilient and stable tracking within the inter-distance control
system.

Key words: Intelligent systems, Inter-distance Control, PID Controller, Fuzzy PID, iPI
controller, model free control.
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OBSERVER-BASED FUZZY CONTROLLER DESIGN FOR ANAEROBIC
DIGESTION PROCESS
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Abstract

This work presents a complex behavior study of wastewater treatment with biotechnological
process. Anaerobic digestion waste technology stabilizes the organic waste, warrantee a
bioenergy production and reduces natural gas environmental impact. First, an intelligent
description for AD modeling is proposed. Then, an observer-Based Fuzzy Controller scheme is
designed for state estimation, control and monitoring of the process. Finally, an LMI approach
is used to ensure the convergence of the state estimation error. Simulation results proved the
high performance of the proposed strategy.

Keywords: Wastewater, Anaerobic digester, Biofuel, Fuzzy controller\observer, FDI.
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Abstract

This research study was conducted to evaluate the durability characteristics of mortars with
marble mineral admixture in comparison with reference mortars prepared with Portland cement.
All mixtures were exposed in the external sulphate attacks.

The results obtained show that the physical-mechanical properties of the mortars with
substitution of 20% of marble mineral admixture are better than those with control mortar. It
has been noticed that after a year of conservation in a high magnesium sulphate medium
(MgS04) a damage which is reflected by a drop in mechanical strength and a loss of mass which
differs from one mortar to another. The mortars with marble mineral admixture present the
lowest drop in strength (<8%), while the stander mortars provide the major decreases with
strength loss from 18% to 28%. At 28-day curing time in water before immersing the mortar in
a sulphate solution allowed mitigating the damage. It was possible to characterize these mortars
based on the macroscopic and microscopic analysis of the mortar samples tested. Two behaviors
were observed: the first concerns the most resistant mortar and the second concerns the mortar
most damaged by the external sulphate attack.

Keywords: Mortar, marble, mineral admixture, sulphate attack, mechanical strength,
microstructure.
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ABSTRACT

The Automotive Industry is in constant evolution thanks in part to its high level of production
and customer demands for quality assurance. New processes, equipment and products are
constantly emerging from within it. Said processes and equipment need adequate monitoring
tools and forms of quality assurance. It’s up to engineering to look for economically viable and
efficient ways of guaranteeing the quality of products in an industry where quality itself is
considered one of its pillars. Thus, this work is defined in a general way: ensuring the stipulated
quality of the products during production while taking full advantage of the technological
factors provided by the equipment used. The present work then deals with researching and
applying two different pieces of equipment (a force sensor and a 3D scanner) in product
monitoring tasks. Pilot studies were carried out to assess the real capabilities of the equipment
and determine problems that could arise when scaling the process for a real production of car
door panels. The implementation and final results are also described in this work, which
represents not only some of the knowledge acquired by the authors, but also a real study of
technological advances in the industry.

Keywords: Automotive Industry, monitoring, quality assurance, 3D scanning, force sensor.
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ABSTRACT

Currently, the pharmaceutical industry needs to optimize industrial drug processing processes.
This sector has been one of the most pressured to combat the growing emergence of new
pathologies while facing an unprecedented phase of transition in the social, environmental,
climatic, economic, and technological areas. Although the pharmaceutical sector is already one
of the markets that best follows the evolution of needs, there has been a persistent duty to invest
heavily in increasing production and productivity to meet demand. The pharmaceutical
production sector follows strict and demanding regulations to ensure the effectiveness of
treatment and guarantee the safety of consumers and the health of the planet. The constant
improvement of industrial equipment is an unavoidable strategy to improve the quality of the
process, as well as its efficiency and productivity.

This project aims to analyze and implement improvements in equipment integrated into
production processes in pharmaceutical laboratories to produce active pharmaceutical
ingredients (API). The equipment is manufactured by a Portuguese company, which is currently
working on new solutions and strategies to increase production efficiency, improve hygiene,
improve ergonomics, and reduce the preparation time between API batches with a view to
standardizing models in concept. of modules that facilitate prefabrication in a factory context,
transport by land and sea and, finally, installation at the customer's building in countries such
as Portugal, Ireland, United States and China. In the project, studies were carried out using the
finite element method (FEM) and dimensioning by Mechanics of Materials, to test the
feasibility of the selected solutions. Then, the cost analysis of the SD-653 module was carried
out, and the benefits and results of the manufactured equipment with the developed
improvements in the project were presented.

Based on the results of the tests on the built equipment, it was possible to conclude that the
proposed equipment demonstrates advantages at an ergonomic, hygienic and practical level
compared to the original ones, which translates into an increase of the company's
competitiveness in the pharmaceutical market. The solutions for the standardization of Spray
dryer modules also allowed reducing the manufacturing time of these modules, and reducing
costs resulting from the manufacture of the module and its equipment.

Keywords: Pharmaceutical industry, Active pharmaceutical ingredients, Spray drying,
Standardization, Process improvement, Finite element method.
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Abstract

At normal temperature, the high performance concretes have very satisfactory inherent
mechanical proprieties. However, several question still posed particular their behavior when
subjected to extreme conditions of high temperature such as fires. The objective of this research
is to study and better understand the high temperature behaviour of high performance concrete
(HPC) based on two types of mineral additions. The first part of this work focuses on the effect
of the substitution of silica fume by the Algerian ground granulated blast furnace slag (GGBFS)
and the effect of temperature evolution on the mechanical behaviour of HPC, by evaluation of
residual compressive and tensile strength. The concretes are subjected to different heating-
cooling cycles up to a maximum temperature of 100 ° C, 300 ° C, 500 ° C, 700 ° C at different
ages of 7, 28 days.
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Abstract

Meat has always been the main source of protein for many living things. In recent years, there
has been a shortage of red meat products, which are consumed intensively due to the continuous
increase in population in the world. In order to balance the demand in the red meat market, the
production of many products classified as white meat has also increased. Among this variety,
quail meat, which has a higher vitamin and mineral content compared to chicken meat, is an
important alternative. Meat products have a very limited shelf life due to their high water and
protein content. Drying, which is the most widely applied preservation method in the food
processing industry, can cause changes in the amount of macro and micro elements and
appearance of the food, depending on the method applied. This work was aimed to carry out
the experiments on the quail meat by microwave drying method. Attained findings were
analyzed, went through evaluation using statistical and colour analyses. While conducting the
experiments were used different power settings of microwave oven in the range from 140 W to
350 W in different time intervals. Collected data were processed to determine drying rates,
effective moisture diffusivities (Deff), and activation energies (Ea). Mathematical models were
constructed to compare the drying times, graphical charts were plotted to represent the results.

Keywords: drying, quail meat, quail, microwave, mathematical modelling, effective moisture
diffusivity, activation energy
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