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Kongremizde Yazim Kurallarina uygun gonderilmis ve bilim kurulundan gecen bildiriler i¢in online (video
konfgerans sistemi iizerinden) sunum imkani saglanmastir.

Online sunum yapabilmek i¢in https://zoom.us/join sitesi iizerinden giris yaparak “Meeting ID or Personal
Link Name” yerine ID numarasin girerek oturuma katilabilirsiniz.

Zoom uygulamasi iicretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde calisiyor.

Her oturumdaki sunucular, sunum saatinden 15 dk 6ncesinde oturuma baglanmis olmalar gerekmektedir.

Tiim kongre katilhimecilar1 canh baglanarak tiim oturumlar: dinleyebilir.

Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler- TEKNiK BILGILER

*
*
*

¢
.

Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.
Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.

Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir
Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

IMPORTANT, PLEASE READ CAREFULLY
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To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal
Link Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

The participant must be connected to the session 15 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION

*
L4
¢
*

Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Requests such as change of place and time will not be taken into consideration in the congress program.
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TERMOPLASTIK MATRISLI SERIT KOMPOZIT URETIMINE YONELIK
MALEIK ANHIDRIT ASILANMIS POLIiPROPILEN ILE AKISKAN YATAK
PARAMETRELERININ OPTIMiZASYONU

Yusuf YIGIT
Yildiz Teknik Universitesi, Makine Miihendisligi Boliimii
ORCID: 0000-0001-6276-5963

Mustafa DOGU
Mir Ar-Ge Inc., Arastirma Bolimii
ORCID: 0000-0003-1258-7702

Mihrigiil EKST ALTAN
Yildiz Teknik Universitesi, Makine Miihendisligi Boliimii
ORCID: 0000-0003-2140-8884

OZET

Stirekli Karbon Elyaf Takviyeli Termoplastik Kompozitler (CFRTP) 6zgiil dayanim, geri
doniisebilirlik, korozyona kars1 direng, yiiksek tokluk dayanci gibi iistiin 6zellikleri sayesinde
yuksek performans ihtiyac1 olan havacilik, uzay ve otomotiv gibi uygulamalarda
kullanilabilmektedir. Akiskan yatakla toz kaplama yontemi, CFRTP’de elyaflarin ufak
polimer tozu parcaciklar1 tarafindan hizl, siirekli, etkili ve tekrarlanabilir olarak
kaplanmalarini saglayan etkili yontemlerden biridir. Kompozitlerin iiretiminde kullanilan
elyaflarin ve polimer tozlarimin maliyetli olmasi nedeniyle nihai {iriine ulagsma siirecinde
gerceklesecek proses optimizasyonlari ciddi bir maliyet olusturmaktadir.

Yiiksek performansli CFRTP gelistirilmesinde akiskan yataktaki parametrelerin optimize
edilmesi, elde edilecek CFRTP’nin performansini dogrudan etkilemektedir. Bu calismada,
elyafsiz olarak gergeklestirilen akigkan yatak tasariminda, akigkan yatak parametrelerinin
iyilestirilmesi {izerine ¢alisilmis, akiskan yataktaki akigkanlasma performansit TPCRC sinifina
dahil olan termoplastik matrisli serit kompozit {iretimi i¢in kaplama sartlarina en uygun hale
getirilmistir. Akigkan yatakta, 6515 ve 100420 pm cap araliklarinda siniflandirilan maleik
anhidrit asilanmis polipropilen (PP- g -MAH) tozu kullanilmistir. Homojen bir kaplama elde
edilmesi akiskan yatakta homojen bir toz dagilimina bagli oldugundan dolay1, akigskan yatak
performansini dlgmek iizere, Akiskanlasma Katsayis1 (AK) ve ortalama hava kabarcigi
biiytikliigii (K) ciktilar olarak belirlenmistir. Girdiler ise hava basinci, titresim frekansi, toz
miktar1 ve toz boyutu olarak belirlenmistir. Gergeklestirilen deneysel ¢alismalar neticesinde
en uygun calisma kosullart olarak 0,06 Bar hava basinci, 4000 gram polimer tozu, 0 Herz
titresim frekanst 100+£20 pum toz boyutu belirlenmistir. Bu calisma kosularinda, akiskan
yatakta 1,70 AK ve 4 mm K degerleri elde edilmistir. En yiiksek AK degeri ve en diisiik K
degerlerinin elde edildigi girdi degerleri termoplastik matrisli serit kompozit iiretiminde
kullanilmis ve deneysel tasarimda elde edilen 1.70 AK ve 4 mm K degerleri dogrulanmistir.
Anahtar Kelimeler Siirekli Karbon Elyaf Takviyeli Termoplastik Kompozitler (CFRTP),
Akiskan yatak, Toz kaplama, PP- g -MAH, Akiskanlagma performansi
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OPTIMIZATION OF FLUIDIZED BED PARAMETERS WITH MALEIC
ANHYDRIDE GRATED POLYPROPYLENE FOR THERMOPLASTIC MATRIX
TOWPREG PRODUCTION

ABSTRACT

Continuous Carbon Fiber Reinforced Thermoplastic Composites (CFRTP) can be used in
applications such as aviation, space and automotive that require high performance, thanks to
their superior properties such as high specific strength, recyclability, resistance to corrosion
and high toughness. Fluidized bed powder coating method is one of the effective methods in
CFRTP that enables fast, continuous, effective and repeatable coating of fibers by small
polymer powder particles. Since the fibers and polymer powders used in the production of
composites are costly, process optimizations increase seriously cost of reaching the final
product.

Optimizing the parameters in the fluidized bed in the development of high-performance
CFRTP directly affects the performance of the CFRTP to be obtained. In this study, the
improvement of fluid bed parameters was studied in the fiberless fluid bed design, and the
fluidization performance in the fluid bed was optimized for the coating conditions for the
production of thermoplastic matrix towpreg included in the CFRTP class. Maleic anhydride
grafted polypropylene (PP- g -MAH) powder, classified in diameter ranges of 65+15 and
100£20 pum, was used in the fluidized bed. Since obtaining a homogeneous coating depends
on a homogeneous powder distribution in the fluid bed, the Fluidization Coefficient (AK) and
average air bubble size (K) were determined as outputs to measure fluid bed performance.
The inputs were determined as air pressure, vibration frequency, powder amount and powder
size. As a result of the experimental studies, 0.06 Bar air pressure, 4000 grams powder
amount, 0 Herz vibration frequency and 100+20 um powder size were determined as the most
suitable operating conditions. Under these operating conditions, 1.70 AK and 4 mm K values
were obtained in the fluidized bed. The input values with the highest AK value and lowest K
values were used in the production of thermoplastic matrix towpreg, and the 1.70 AK and 4
mm K values obtained in the experimental design were confirmed.

Keywords: Continuous Carbon Fiber Reinforced Thermoplastic Composites (CFRTP),
Fluidized bed, Powder coating, PP- g -MAH, Fluidization performance
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PLASTIK ENJEKSIYON KALIPLAMADA MALZEME AKIS INDEKSININ
DEGISIMINE BAGLI PARCA CARPILMA PROBLEMININ OPTIMIZASYONU
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OZET

Plastikler, bir petrol iirlinii olarak beyaz esya, otomotiv, gida endiistrilerinde ve bircok tiiketim
malzemesinde hammadde olarak kullanilmaktadir. Plastik hammaddeden, amaca ve istenilen
sekle gore parca iiretmek icin en ¢ok kullanilan yoOntemlerden biri plastik enjeksiyon
yontemidir. Bu yontemde, her parcaya 6zel kalip yapimi, hammadde se¢imi ve enjeksiyon
parametre se¢imi yapilmak durumundadir. Plastik enjeksiyon ile liretimde, parga tasarimlari
kaliplamaya uygun olarak yapilir ve secilen hammadde ile akis analizi uygulanir. Bu analiz,
parcanin enjeksiyonunda karsilasilabilecek sorunlarin dngoriilmesine, liretim parametrelerinin
optimizasyonuna ve muhtemel par¢a kusurlarina karist1 onlem alinmasina olanak saglar.
Ayrica akig analizleri, mevcut bir par¢a icin yapilacak malzeme degisiklerinin neden
olabilecegi problemlerin iiretim Oncesi goriilmesine ve bu problemlere ¢6ziim bulunmasina
imkan tanir.

Bu caligmada, mevcutta seri iiretimde boyutlar1 547-458.3-136.4 mm olan ve 11g/10dak akis
indeksli hammadde ile iiretilmis polipropilen beyaz esya pargasinin, 5g/10dak gibi diisiik akis
indeksli polipropilene gecisi sonrasi1 gozlemlenen g¢arpilma probleminin, akis analizleri ve
parametre optimizasyonlari ile giderilmesi amaglanmistir. Bunun i¢in deneysel tasarimlar ve
akis analizleri gerceklestirilmistir. Calisma yapilan pargaya, mevcut kalip dizayni ve farklh
enjeksiyon parametre degerleri ile akis analizleri yapilmistir. Akis analizleri, enjeksiyon
sicakligy, iitiileme basinci, kalip sicakligi ve sogutma siiresi parametrelerine uygulanan farkl
degerler ile yapilmistir. Analiz sonuglarina gore parga tiretimleri yapilmis ve kalite 6l¢iim
sonuglar1 sonrast en uygun parametreler belirlenmistir. Bu analiz ve optimizasyonlar sonrasi
parcanin carpilma degeri %67 iyilesme gdstermis ve parcanin iiretilebilirlik tolerans araligina
eristigi gorilmistiir.

Anahtar Kelimeler: plastik enjeksiyon, akis analizi, ¢arpilma, optimizasyon

OPTIMIZATION WARPAGE PROBLEM DUE TO CHANGE OF MATERIAL
FLOW INDEX IN PLASTIC INJECTION MOLDING

ABSTRACT

Plastics, as a petroleum product, are used as raw materials in home appliance, automotive,
food industries and many consumer goods. One of the most common used methods for
producing parts from plastic raw materials, according to purpose and desired design is plastic
injection. In this method, mold manufacturing, material selection, and injection parameter
selection are required for each special part. In plastic injection production, part designs are
made suitable for molding and mold flow analysis is applied with the selected material.
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This analysis allows the pretiction of problems that may observed during part injection,
optimization of production parameters, and prevention of possible part defects. Additionally,
mold flow analyse allow for to determine the possible problems before production that may
seen because of material changes for an existing part and finding solutions to these problems.
In this study, it is aimed to eliminate the warpage problem observed after transitioning from a
polypropylene material with 11g/10min flow index to a lower flow index such as 5g/10min, at
home appliance part with dimensions of 547-458.3-136.4 mm that currently in serial
production with using experimental designs and mold flow analyses. Flow analyses were
performed to the part with the existing mold design and different injection parameter values.
Flow analyses were conducted with different values applied to injection temperature, packing
pressure, mold temperature, and cooling time parameters. Based on the analysis results, part
productions were made and after measuring the quality results, the most suitable parameters
were determined. After these analyses and optimizations, the warpage value of the part 67%
improved and it was observed that the part reached the manufacturability tolerance range
Keywords: plastic injection, flow analyse, warpage, optimization
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KARBON ELYAF TAKVIiYELIi TERMOPLASTIK KOMPOZIT MALZEMENIN
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OZET

Karbon Elyaf Takviyeli Termoplastik Kompozit (CFRTP) malzeme iiretimi, igerisinde enerji
yogun ve ¢evresel etki degeri yiiksek siiregleri barindirmaktadir. Bu siireclerin basinda yaygin
olarak kullanilan Kizilotesi (IR) 1siticilar ile CFRTP’nin 1sitildigit ve polimer matris
malzemenin ergitilerek elyafa emprenye edildigi sistemler gelmektedir. CFRTP iiretiminde
1sitma parametrelerinin optimizasyonu siirdiiriilebilir, ekonomik ve verimli sistemlerin elde
edilmesinde ciddi bir etken olusturmaktadir. Bu ¢alismanin amaci, CFRTP iiretiminde tizeri
eriyebilir PEEK ile kapli karbon elyaftan olusan kompozit yapinin, bozunmaya ugramadan
1isitilmast ve homojen emprenye edilmesidir. Farkli tipte siticilar ile CFRTP’nin termal
ozelliklerine bagh olarak IR 1sinim altinda 1sinmasini etkileyen sicaklik dagilimi, 1sitma hizi,
yiizey sicakliklari, 1sitict konumu, 151n1m dalga boyu ve enerji tiiketim parametreleri deneysel
olarak incelenmistir. Sonug olarak, yetersiz 1sitic1 kullanimi, 1sitma siiresi boyunca, optimum
1sitict kullanimina kiyasla daha fazla elektrik sarfiyatina sebep olmustur. 1000 W giiciinde iki
adet IR 1sitict ile 1sitilan numunenin erime stireleri degerlendirildiginde, tic adet 1000 W IR
1sitict kullanimai ile 1sitma siireleri arasindaki fark kadar daha az enerji tiiketilmistir. Ayrica IR
isiticilar ile numune yiizeyinde gerceklesen 1sitma hizlari, diisiik dalga boylarinda ve numune
ile 1s1tic1 arasindaki mesafenin kisalmasiyla artmistir. Orta dalgaboylu (1,4-1,6um) IR quarz-
tungsten 1sitict kullanimi sonucunda numune yilizeyinde yiiksek 1sitma hizlarina erigilmis
ancak malzeme ylizeyinde bozunmalar gerceklesmistir. Uzun dalgaboylu (3,5-5,5um) IR
seramik 1sitic1 kullaniminda 1sitma hizlar daha diisiik olmasina ragmen malzeme yiizeyinde
homojen sicaklik dagilimi elde edilerek bozunmalar biiyiik Ol¢lide azalmistir. Isitict ve
malzeme arasindaki mesafe 5—10 cm arasinda degistirilmistir. Mesafe arttikca acgik atmosferde
dogal tasinim etkisiyle homojen sicaklik dagilimi azalmaktadir. Uzerinde 0,68 gr PEEK
bulunan 10cm x 10cm boyutlu numune, seramik 1sitict altinda 5 cm 1sitict mesafesinde 343,5
°C ylizeyde erime sicakligmma 124 sn’de ulasilmistir. Gelistirilen prototip bir test firmni ile
caligma parametreleri malzemenin optik 06zelliklerine de baglhh olarak incelenmesi
hedeflenmektedir.

Anahtar Kelimeler: CFRTP, Kizil6tesi 1s1nim, Sicaklik dagilimi, Isinim dalgaboyu, PEEK
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EXPERIMENTAL INVESTIGATION OF THE HEATING OF CARBON FIBER
REINFORCED THERMOPLASTIC COMPOSITE MATERIAL UNDER INFRARED
RADIATION

ABSTRACT

Carbon Fiber Reinforced Thermoplastic Composite (CFRTP) production includes energy-
intensive processes with high environmental impact. The most common of these processes are
systems in which CFRTP is heated with Infrared(IR) heaters and the matrix is impregnated
with fiber. Optimization of the heating parameters in CFRTP production is a sagnificant
factor in obtaining sustainable, economical and efficient systems. The purpose of this study is
to heat and homogeneously impregnate the composite structure consisting of carbon fiber
coated with meltable PEEK, without degredation. Temperature distribution, heating rate,
surface temperatures, heater position, radiation wavelength and energy consumption
parameters are experimentally examined with different types of heaters. As a result, utilizing
insufficient heaters caused more consumption during the heating period compared to optimum
heaters utilize. Using three 1000W IR heaters instead of two 1000W heaters provides less
energy consumption, considering the melting times of the sample. Additionally, heating rates
increased at shorter radiation wavelengths and with shorter distance. When using the medium
wavelength (1.4-1.6um) heater, degredation is occured on the surface while achieving high
heating rates. On the other hand, by using a long wavelength (3.5-5.5um) IR ceramic heater,
even though the heating rates are lower, homogeneous temperature distribution is achieved on
the surface and degredation is greatly reduced. The distance between heater and the material
is changed from 5 to 10cm. As the distance increases, the homogeneous of temperature
distribution is decreased due to the effect of natural convection. The 10cmx10cm sample with
0.68 gr of PEEK on it is reached to a surface melting temperature of 343.5 °C in 124 seconds
at a distance of Scm with a ceramic heater. In the future, it is aimed to examine the operating
parameters in a prototype owen based on the optical properties of the material.

Keywords: CFRTP, Infrared radiation, Temperature distribution, Radiation wavelength,
PEEK
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ABSTRACT

This article examines how artificial intelligence (AI) technology is used in the field of process
automation engineering and the positive and negative aspects of this use. First, artificial
intelligence and process automation engineering concepts are explained. Then, the areas
where artificial intelligence technology is used in process automation are discussed in detail,
these areas include data analytics, automatic decision-making systems, robotic process
automation and natural language processing. In the following sections of the article, the
positive aspects of artificial intelligence-supported process automation are highlighted. These
include advantages such as increased productivity, error reduction, workforce efficiency and
flexibility of processes. However, some negative aspects of the use of artificial intelligence
have also been discussed. These include workforce transformation, security concerns,
technological dependency, and ethical issues. In the last part of the article, predictions
regarding the future importance and development of artificial intelligence-supported process
automation are presented. Finally, a general evaluation was made on the importance and
impact of artificial intelligence-supported process automation.

Keywords: Automation, engineering, artificial intelligence, direction.

INTRODUCTION

Nowadays, it has become inevitable for businesses to constantly research and apply new
technologies to increase efficiency, reduce costs and gain competitive advantage. In this
context, artificial intelligence (AI) technology is attracting increasing attention and is
considered an effective tool for automating business processes. Process automation
engineering is a critical approach used to optimize businesses' operational processes, automate
repetitive tasks, and focus human resources on more strategic tasks (Arslan, K. 2020).
Traditional process automation is based on automating specific workflows and tasks with
programmed rules and algorithms. However, this approach can often prove inadequate in
complex, variable and uncertain business environments. This is where artificial intelligence
comes into play and makes process automation more flexible, intelligent and adaptive.
Artificial intelligence plays a revolutionary role in process automation with its features such
as the ability to analyze large data sets, recognize complex patterns, perform predictive
analysis and even make decisions.

The basis of this initiative is the opportunities that artificial intelligence-supported process
automation provides to businesses and the challenges it brings. By using artificial intelligence
technology, businesses can make faster decisions, reduce operational costs and increase
customer satisfaction. However, this technology needs to be implemented and managed
correctly because misuse or malicious use can cause ethical issues, security risks, and
workforce turnover. This article aims to provide a framework to guide businesses through this
complex and exciting era of Al-powered process automation and maximize the potential of
this technology (ETIKE, S. 2023).
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Artificial Intelligence and Process Automation Engineering: Basic Concepts

Artificial intelligence (AI) and process automation engineering play an important role in
today's business world. Artificial intelligence is a discipline that enables computer systems to
acquire human-like intelligence and learning capacity. Subfields such as machine learning and
deep learning involve artificial intelligence models that can perform tasks such as data
analysis, prediction, decision making, and problem solving. Process automation engineering
involves the design and implementation of computer-based systems to optimize businesses'
operational processes, automate repetitive tasks and use resources more efficiently
(SOLDAN, T. N. K. 2022).

The combination of these two areas allows businesses to gain competitive advantage by
increasing operational efficiency. Artificial intelligence techniques can be used in process
automation and provide benefits in many areas such as data analytics, predictive maintenance,
automatic decision-making systems and robotic process automation. For example, in
industrial production, Al-powered process automation can reduce waste and improve product
quality by optimizing production lines. Additionally, in customer service, natural language
processing and automated response systems can increase customer satisfaction by responding
to customer requests quickly and effectively.

However, some challenges come with the implementation of artificial intelligence and process
automation engineering. Issues such as workforce turnover and unemployment risk may arise
when automated tasks are performed by machine power rather than human power.
Additionally, security and privacy concerns relate to the fact that Al-powered systems use
large amounts of data and this data must be protected. Another concern is technological
dependency and system failures. When adopting Al-powered process automation, businesses
should consider the potential impacts of failures of this technology and take appropriate
backup and security measures (IRDEM, 1., & COBANOGLU, S. 2021).

Artificial intelligence and process automation engineering is a powerful tool to increase the
efficiency of businesses and gain competitive advantage. However, some challenges and
concerns may arise with the implementation of these technologies. It is important for
businesses to manage these technologies carefully, take appropriate security measures, and
manage workforce transformation effectively. Artificial intelligence and process automation
engineering will continue to play a critical role in keeping businesses competitive in the
future, but this process requires careful balancing and strategic planning (Sentiirk, O. 2023).

Artificial Intelligence and Machine Learning

Artificial intelligence (AI) is a discipline that enables computer systems to demonstrate
human-like intelligence. Machine learning is one of the subfields of artificial intelligence and
allows computer systems to learn and improve through data analysis. Machine learning
algorithms are often fed large amounts of data and make future decisions or predictions by
extracting patterns from that data. Essentially, machine learning accomplishes the learning
process by automatically adjusting the parameters of algorithms through data to perform a
specific task. For example, different machine learning techniques exist for various tasks such
as classification, regression, clustering, and prediction. Artificial intelligence and machine
learning play an important role in areas such as business process automation and data
analytics because these technologies can identify complex patterns and improve operational
efficiency by processing large data sets (Utku, K. O. S. E. 2020).
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Process Automation Engineering

Process automation engineering is a discipline that involves the design and implementation of
computer-based systems to optimize businesses' operational processes, automate repetitive
tasks, and use resources more efficiently. This field of engineering aims to optimize business
processes to increase the efficiency of businesses, reduce costs and increase customer
satisfaction. Process automation engineering often begins with developing models that
describe specific workflows and tasks and making these models suitable for automation.
These models are then typically customized and implemented based on the business's needs
and existing technology infrastructure. This process can help businesses gain a competitive
advantage, increase operational efficiency and reduce operating costs. Process automation
engineering today increasingly utilizes artificial intelligence and machine learning techniques,
allowing the development of smarter and adaptive automation solutions (Huri, P. I. N. A. R.
2021).

Use of Artificial Intelligence in Process Automation

Artificial intelligence (Al) is used in various fields to improve business process automation
and increase operational efficiency. The adaptation and learning capabilities provided by this
technology can make business processes more flexible and efficient. The use of artificial
intelligence in the field of data analytics and predictive maintenance is quite common. By
analyzing large data sets, businesses can predict future events and detect equipment failures in
advance. For example, by analyzing data from equipment sensors, a manufacturing facility
can perform preventive maintenance and minimize production downtime before malfunctions
occur. Automated decision-making systems can help businesses increase efficiency by
automating complex decisions. These systems often learn from large data sets so they can
make the best decision in a given situation. For example, in the financial services sector, a
bank can automatically evaluate loan applications and make decisions such as loan approval
or denial, speeding up this process. Robotic process automation (RPA) plays an important
role in helping businesses automate repetitive tasks and reduce human interaction. RPA
systems can perform tasks that humans can do manually through software robots. This can
speed up businesses' business processes and direct human resources to more strategic tasks.
Natural language processing (NLP) and text mining allow businesses to extract meaning by
analyzing written text. These technologies have many uses, such as understanding customer
complaints, measuring customer satisfaction or identifying market trends. For example, by
automatically analyzing customer emails, a customer service department can identify
emergencies and take appropriate interventions. Artificial intelligence is constantly expanding
its uses in process automation. In the coming years, more businesses will adopt these
technologies and the adaptation process will accelerate. However, in this process, security,
privacy and ethical issues should also be taken into account and appropriate precautions
should be taken. Although artificial intelligence has great potential in process automation, it
can lead to serious consequences if not managed correctly (Gacar, A. 2019).

Data Analytics and Predictive Maintenance

Artificial intelligence is having a major impact in important areas such as data analytics and
predictive maintenance in process automation. Data analytics allows businesses to extract
meaningful information from large data sets and drive decision-making processes. Artificial
intelligence techniques can power this data analytics process because machine learning
algorithms have the ability to identify complex patterns, identify trends, and predict future
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events. In particular, an area such as predictive maintenance is critical for optimizing the
functionality of industrial equipment and machines. By analyzing data from such machines,
Al can predict potential malfunctions or maintenance needs. This can help businesses prevent
equipment failures, maintain uninterrupted business processes and reduce operating costs.
Therefore, Al-powered data analytics and predictive maintenance are a powerful tool to make

businesses' operational processes more efficient and play an important role in process
automation (Aylak, B. L., Okan, O. R. A. L., & YAZICI, K. 2021).

Automated Decision Making Systems

Automated decision-making systems represent another important area where artificial
intelligence and machine learning techniques are used. By analyzing complex data sets, these
systems can make decisions automatically based on certain conditions. For example, in the
financial sector, automated decision-making systems that evaluate loan applications can
analyze customer risk profiles and make decisions such as loan approval or denial. Similarly,
in the manufacturing industry, automated decision-making systems that manage workflows on
the production line can make intelligent decisions on issues such as demand forecasts,
inventory optimization and production planning. These systems can help businesses manage
their operational processes faster, more accurately and more efficiently. However, these
systems need to be trained and managed correctly because wrong decisions can lead to serious
consequences. Therefore, the use of automated decision-making systems in Al-supported
process automation should be carefully examined and managed (Sayar, B. 2023).

Positive Aspects

Efficiency Increase and Cost Reduction: Artificial intelligence-supported process automation
allows businesses to reduce costs by increasing operational efficiency. Automated tasks
minimize human error and enable business processes to be completed more quickly. This
allows businesses to need less human resources and reduce labor costs. Artificial intelligence-
supported process automation improves the product and service quality of businesses. By
reducing the risk of human error, it increases the accuracy of automated tasks and allows
businesses to increase customer satisfaction. Additionally, thanks to Al analytics, businesses
can detect anomalies faster and improve quality control processes. Artificial intelligence-
supported process automation enables businesses to direct human resources to more strategic
tasks. Thanks to automated tasks, employees can focus on more creative and analytical work
and increase the business's competitive advantage. Artificial intelligence-supported process
automation makes businesses' processes more flexible and adaptable. Machine learning
algorithms continuously improve processes through data analysis and can quickly adapt to
changing business needs. Artificial intelligence-supported process automation increases the
innovation capacity of businesses and increases their competitiveness. Thanks to automated
processes, businesses can develop and bring new products and services to market quickly and
efficiently. Artificial intelligence-supported process automation increases customer
satisfaction by providing faster and more effective service to customers. Automated customer
service and sales processes increase customer satisfaction and strengthen loyalty. Artificial
intelligence-supported process automation enables businesses to save time and make quick
decisions. Thanks to automated tasks, businesses can complete processes faster and gain a
competitive advantage. Al-powered process automation makes it easier for businesses to
make data-driven decisions. Machine learning algorithms help businesses make strategic
decisions by extracting meaningful information from large data sets.

10
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Al-powered process automation can reduce businesses' environmental impact and help them
achieve sustainability goals. Automated processes can optimize energy and resource use and
minimize environmental impacts. Al-powered process automation can increase businesses'
global collaboration and offer remote working opportunities. Thanks to automated tasks,
businesses can work more efficiently with teams in different geographies and adopt remote
working models. With its positive aspects, artificial intelligence-supported process
automation enables businesses to be more competitive and sustainable. However, there are
some challenges and concerns that need to be considered with the implementation of these
technologies. Therefore, it is important for businesses to carefully manage Al-powered
process automation and take appropriate precautions (Kamran, H. 2021).

Productivity Increase and Cost Reduction

Al-powered process automation is a powerful tool for businesses to increase efficiency and
reduce costs. This technology minimizes human error by automating repetitive tasks and
enables business processes to be completed faster. For example, in document processing
processes, artificial intelligence-based optical character recognition (OCR) systems scan
documents, recognize text and automatically transfer it to databases, thus eliminating the need
for manual data entry. This automation makes businesses' business processes more efficient
while also reducing labor costs. Thus, businesses need less human resources and can gain
competitive advantage by directing their human resources to more strategic tasks. As a result,
Al-powered process automation helps businesses become more competitive by increasing
productivity while also reducing costs (Arslan, K. 2020).

Error Reduction and Quality Improvement

Artificial intelligence-supported process automation reduces the possibility of errors and
improves the product and service quality of businesses. Human error is a significant risk
factor of business processes and can lead to costly consequences. However, Al systems can
perform repetitive tasks without errors and identify potential errors through data analysis. For
example, by using robotic process automation (RPA) on production lines, we can minimize
the possibility of errors on assembly lines and improve product quality. Additionally, Al-
powered data analytics can detect anomalies in quality control processes and improve quality
by enabling immediate intervention. In this way, Al-powered process automation helps
businesses increase customer satisfaction, strengthen their reputation, and gain a competitive
advantage (IRDEM, 1., & COBANOGLU, S. 2021).

Negative Aspects

Al-powered process automation can lead to workforce transformation and unemployment risk
due to the tasks that businesses automate. In particular, automating low-skilled jobs can lead
to increased unemployment in certain sectors and instability in the labor market. With Al-
powered process automation, businesses' security and privacy concerns may increase. These
technologies often use large amounts of sensitive data, and the security of this data is critical.
Security risks such as data leakage, malicious attacks, and data breaches may arise. With the
spread of artificial intelligence-supported process automation, the technological dependence
of businesses may increase. Additionally, system failures and outages can halt businesses'
processes and negatively impact operational efficiency. Artificial intelligence-supported
process automation may also bring about various ethical and justice problems.

11
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The risk that algorithms may be biased or discriminatory can deepen social inequalities and
lead to injustice. In particular, there are concerns about the transparency and accountability of
algorithmic decision-making systems. With Al-powered process automation, businesses may
need to constantly train and retrain their employees. With the adoption of these technologies,
employees may need to learn new skills and adapt to technology. The widespread use of Al-
supported process automation may cause social acceptance to become an important issue.
When people worry about the effects of technology, it can lead to loss of trust and resistance.
Al-powered process automation can stifle innovation in some cases. Automated tasks can
weaken people's creative thinking and problem-solving skills and reduce the competitiveness
of businesses. Al-powered process automation can deepen information asymmetry and
inequalities. Access to these technologies may depend on financial and technological
resources, which can increase social inequalities. Al-powered process automation may face
regulatory and legal uncertainties. Ethical and legal issues related to the use of these
technologies may attract the attention of regulators, which may restrict the operations of
businesses. Al-powered process automation can increase businesses' dependency and reduce
business flexibility. As the complexity of automated processes increases, businesses'
dependence on these technologies may also increase, which can reduce competitive
advantage. With its negative aspects, artificial intelligence-supported process automation is a
complex issue that businesses need to manage carefully and take appropriate precautions. To
minimize the negative effects of these technologies, it is important for businesses to plan
carefully and take social, ethical and legal issues into account (SOLDAN, T. N. K. 2022).

Workforce Transformation and Unemployment Risk

Artificial intelligence-supported process automation can reduce the need for people by
automating business processes of businesses and therefore lead to workforce transformation.
This technology can automate repetitive and routine tasks, leading to some jobs being
delegated to machines instead of humans. Low-skilled jobs in particular can be easily
automated with technologies such as robotic process automation (RPA), which can replace
low-skilled labor with automation. This may increase the risk of unemployment in certain
sectors and cause imbalances in the labor market. Additionally, workforce transformation can
become more difficult if businesses do not have sufficient resources to train and retrain their
employees. Therefore, it is necessary to implement artificial intelligence-supported process
automation, carefully plan businesses and manage the workforce transformation process
(BAYRAM, K., & CELIK, H. 2023).

Security and Privacy Concerns

With Al-powered process automation, businesses' security and privacy concerns may
increase. These technologies often use large amounts of data, and the security of this data is of
critical importance. Security risks such as data leakage, malicious attacks, and data breaches
may increase with Al-powered process automation. Additionally, the use of these
technologies may require businesses to implement new security measures to protect customer
information and trade secrets. However, concerns about the transparency and accountability
of Al algorithms are also important. The risk that algorithms may be biased or discriminatory
raises issues of ethics and fairness. Therefore, security and privacy concerns should be taken
into account and appropriate precautions should be taken when implementing Al-powered
process automation (Utku, K. O. S. E. 2020).

12



[ ) (J
J% | UBAK
fo
INTERNATIONAL RESEARCH & DEVELOPMENT STUDIES AND INNOVATINON CONGRESS
April 6-7,2024 / Ankara, TURKIYE
WEB: https://www.ubakkongre.com/arge
E-MAIL: akademikkongre@gmail.com

CONCLUSION

Artificial intelligence-supported process automation is considered a powerful tool to increase
the efficiency of businesses, reduce costs and gain competitive advantage. This technology
minimizes human error by automating repetitive and routine tasks and enables business
processes to be completed faster. By using artificial intelligence techniques in areas such as
data analytics, predictive maintenance, automatic decision-making systems and natural
language processing, businesses can develop smarter, more flexible and more adaptive
process automation solutions.

Despite the positive aspects of artificial intelligence-supported process automation, some
negative effects should not be ignored. Workforce transformation and unemployment risk is a
significant issue that may arise with the implementation of this technology. Automating low-
skilled jobs, in particular, can lead to increased unemployment in certain sectors and labor
market imbalances. Security and privacy concerns are also increasing with the spread of
artificial intelligence-supported process automation. Issues such as data leakage, malicious
attacks, and transparency of algorithms are important issues that businesses should pay
attention to when using this technology.

However, Al-powered process automation also has great potential and benefits for the future.
By carefully planning for this technology, strengthening security measures, and managing
workforce transformation, businesses can make their operational processes more efficient.
Additionally, it is necessary to be careful about issues such as ethical issues and justice
problems of artificial intelligence-supported process automation. Concerns about the
neutrality and accountability of algorithms may affect social acceptance of the use of this
technology and trigger regulatory interventions.

To maximize the potential of Al-supported process automation and minimize its negative
effects, businesses need to be carefully managed and supervised. The use of this technology,
along with considering social, ethical and security issues, can increase businesses' competitive
advantage and help them achieve sustainable success.
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OZET

Enerjinin en ¢ok kullanildig1 alanlar endiistri ve binalardir. Basingli hava ise endiistriyel
tesislerde, fabrikalarda, atdlyelerde ve benzeri yerlerde yaygin bir sekilde kullanilmaktadir.
Endiistrideki toplam enerji kullaniminin yaklasik %10'unu basingli hava sistemleri
olusturmaktadir. Basin¢li hava kagak tespitleri, isletme maliyetlerinin azaltilmasi, enerji
verimliliginin artirilmas1 ve calisanlarin glivenliginin saglanmasi i¢in hayati bir O6nem
tasimaktadir. Hava kacaklarinin erken tespiti ise daha biiyiik sorunlarin 6nlenmesine yardimci
olarak igletmelerin daha siirdiiriilebilir olmasina da katki saglamaktadir. Pnomatik sistemlerde
kagaklarin diizenli olarak tespit edilmesi ve onarilmasi, isletme maliyetlerini azaltilmasi,
sistemlerin performansinin arttirilmast ve enerji tasarrufunun saglanmasi i¢in Onemlidir.
Ancak, isletmelerdeki yiliksek boyuttaki giiriiltiiler sebebiyle hangi bolgede hava kagag:
oldugunun tespit edilmesinin insan duyusuyla gerceklestirilmesi olduk¢a glictiir.

GOmiilii sistemler, giiniimiiz sanayisinde ¢ok Onemli bir role sahiptir ve bircok farkli
endiistride kullanilan otomasyon sistemlerinin bir pargasi haline gelmektedir. Endiistriyel
otomasyon sistemleri, iiretim siireglerinin otomatik hale getirilmesi, verimliligin artirilmasi,
iiretim maliyetlerinin diisiiriilmesi ve kalitenin artirilmasi gibi bir¢ok avantaj saglamaktadir.
GOmiilii sistemler de bu otomasyon sistemlerinin temel bilesenleridir. Gomiilii sistemler,
belirli bir iglevi yerine getirmek i¢in 6zellestirilmis donanim ve yazilim bilesenleri kullanarak
optimize edilerek yiiksek performans gosterebilmektedir. Boylece, bircok uygulamaya ozel
tasarlanmig gomiilii sistemlerin daha diisiik maliyetli ve daha giiclii olmalart miimkiindiir.
Enerji verimliligi ve siirdiiriilebilirlik, glinlimiizde kiiresel 6l¢ekte Oncelikli konular haline
gelmistir. Bu baglamda, enerji kayiplarinin azaltilmasi ve ¢evresel etkilerin minimize edilmesi
i¢in inovatif ¢oziimlere ihtiya¢ duyulmaktadir.
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Bu c¢alisma kapsaminda, Ar-Ge faaliyetlerinin yiiriitiildiigi bir yerli hava kacak tespit
cihazinin teknik Ozellikleri, ¢alisma prensipleri ve uygulama potansiyeli ele alinmigtir. Bu
calisgma ile, yerli teknolojiye dayali yenilik¢i ¢oOziimlerin enerji sektoriindeki roliinii
vurgulamakta olup siirdiiriilebilir bir gelecek i¢in yerel ¢oziimlere olan Onem
vurgulanmaktadir. Enerji verimliligini artirarak kaynaklarin daha etkin kullanilmasini
saglayacak bu teknoloji, siirdiiriilebilirlik hedeflerine 6nemli bir katki sunmaktadir.

Anahtar Kelimeler: Hava Kagaklari, Gomiilii sistemler, Ar-Ge.

EMBEDDED SYSTEM SUPPORTED INDIGENOUS AIR LEAK DETECTION
DEVICE: AN INNOVATIVE APPROACH FOR INDUSTRIAL ENERGY
EFFICIENCY AND SUSTAINABILITY

ABSTRACT

The areas where energy is most utilized are industries and buildings. Compressed air, on the
other hand, is widely used in industrial facilities, factories, workshops, and similar places.
Compressed air systems account for approximately 10% of total energy usage in industry.
Detecting compressed air leaks is vital for reducing operational costs, increasing energy
efficiency, and ensuring the safety of workers. Early detection of air leaks also contributes to
making businesses more sustainable by helping to prevent larger issues. Regular detection and
repair of leaks in pneumatic systems are important for reducing operational costs, improving
system performance, and achieving energy savings. However, due to the high levels of noise
in industrial settings, detecting where air leaks occur using human senses is quite challenging.

Embedded systems play a significant role in today's industry and have become a part of
automation systems used in various industries. Industrial automation systems offer many
advantages such as automating production processes, increasing efficiency, reducing
production costs, and improving quality. Embedded systems are fundamental components of
these automation systems. By using customized hardware and software components to
perform specific functions, embedded systems can be optimized to deliver high performance.
Thus, it is possible for many applications to have embedded systems that are more cost-
effective and powerful when specially designed.

Energy efficiency and sustainability have become priority issues globally. In this context,
innovative solutions are needed to reduce energy losses and minimize environmental impacts.
This study discusses the technical specifications, operating principles, and application
potential of an indigenous air leak detection device developed through research and
development activities. This study emphasizes the role of innovative solutions based on local
technology in the energy sector and highlights the importance of local solutions for a
sustainable future. This technology, by increasing energy efficiency and enabling more
effective use of resources, makes a significant contribution to sustainability goals.

Keywords: Air Leaks, Embedded Systems, Research and Development.
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OZET

Kabin filtreleri siiriicii kabinindeki klima sistemi ya da havalandirma sistemi i¢in direk olarak
disaridan alinan havanin siiziilmesi i¢in kullanilmaktadir. Arag i¢ine giren hava, ¢esitli zararh
maddeler icgerebilir ve bu da insan sagligini etkileyebilir. Araclarin ¢alisma kosullari, hava
kirliligini artirabilir. Bu nedenle, kabin filtreleri 6nemlidir ¢linkii filtresiz araglarda hava
kirliligi dis ortama gore daha fazla olabilir. Caligma kapsaminda, aktif karbonlu ve standart
tip kabin filtrelerine alternatif bir iirlin gelistirmek amaciyla silika jeller sentezlenmis ve ayni
zamanda koku iceren silika jeller kullanilarak kotii kokulari tutabilen ve giizel koku
yayabilecek filtrelerin elde edilmesi amacglanmistir. Sol-jel yontemiyle sentezlenen ve hazir
olarak temin edilen kokulu/kokusuz silikajeller filtre kagidi arasina laminasyon ile
yerlestirilmistir. Elde edilen silikajel takviyeli kabin filtrelerinin performanslar aktif karbon
iceren filtreler ile kiyaslanmistir. Karakterizasyon sonuglar1 incelendiginde; silika jellerin
SEM-EDX ve FTIR analizlerinde silika yapilarinin silisyum (Si) ve oksijenden (O2) meydana
geldigi, 1060-1100 cm™’de Si-O-Si baglarinin bulundugu belirlenmistir. Gelistirilen filtrelerin
hava gecirgenligi, gozeneklilik, kalinlik ve gramaj sonuglar1 degerlendirildiginde, 20-100pm
arasinda degisiklik gosteren silika jel partikiillerin mevcutta kullanilan aktif karbon
partikiillerden daha kii¢iik partikiil boyutuna sahip olmasindan dolayr daha biiyiik yiizey
alanina sahip oldugu ve daha fazla alana yayilarak filtre kagidinin gozeneklerini kapattigi,
boylece hava gecirgenligini azalttig1 belirlenmistir. Bununla beraber gézenek capi degerleri
azalmis ve partikiil tutma verimliligi de artmistir. Bu filtrelere uygulanan basing farkli
testinde, filtrelerin iizerinden 4 saat boyunca 400m?®/sa hava gecirilmis, siire sonunda basing
farki degeri 10mmSS olarak belirlenmistir. Bu deger referans degerler arasinda yer aliyor
olmasina ragmen, partikiil boyutlarinin filtre kagidinin gézenek boyutlarindan daha kiigiik
olmasi sebebiyle gegirilen hava ile silika jeller filtrenin yiizeyine ¢ikmis ve ortama
dagilmistir. Bu nedenle kullanilan silikajel partikiil boyutlarinin filtre kagidinin
gozeneklerinden gegmeyecek boyutlarda tutulmasinin 6nem arz ettigi belirlenmistir. Sonug
olarak; uygun kosullar saglandiginda silikajel takviyeli filtrelerin filtrasyon kabiliyeti
acisindan aktif karbon igeren filtrelere gore {istlin bir performans gosterdigi belirlenmistir.
Anahtar Kelimeler: Kabin Filtresi, Silikajel, Filtrasyon, Adsorpsiyon
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DEVELOPING IMPROVED SILICA GEL REINFORCED FILTERS AS
ALTERNATIVES TO ACTIVATED CARBON CABIN FILTERS

ABSTRACT

Cabin filters are used to filter the air taken directly from outside for the air conditioning
system or ventilation system in the driver's cabin. The air entering the vehicle may contain
various harmful substances, which may affect human health. Operating conditions of vehicles
can increase air pollution. Therefore, cabin filters are important because air pollution may be
higher in vehicles without filters than in the outside environment.

Within the scope of the study, silica gels were synthesized in order to develop an alternative
product to activated carbon and standard type cabin filters, and it was aimed to obtain filters
that can retain bad odors and emit a pleasant scent by using silica gels containing odor.
Scented/unscented silica gels synthesized by the sol-gel method and readily available were
placed between filter paper by lamination. The performances of the obtained silicagel
reinforced cabin filters were compared with filters containing activated carbon. When the
characterization results are examined; In SEM-EDX and FTIR analyzes of silica gels, it was
determined that silica structures consist of silicon (Si) and oxygen (O;) and that there are Si-
O-Si bonds at 1060-1100 cm™'. When the air permeability, porosity, thickness and weight
results of the developed filters are evaluated, silica gel particles varying between 20-100um
have a larger surface area due to their smaller particle size than the currently used activated
carbon particles and cover the pores of the filter paper by spreading over a larger area. Thus, it
has been determined that it reduces air permeability. However, pore diameter values
decreased and particle retention efficiency increased. In the pressure difference test applied to
these filters, 400m>/h of air was passed over the filters for 4 hours, and at the end of the
period, the pressure difference value was determined as 10mmSS. Although this value is
among the reference values, due to the particle sizes being smaller than the pore sizes of the
filter paper, silica gels rose to the surface of the filter with the air passed and dispersed into
the environment. For this reason, it has been determined that it is important to keep the
silicagel particle sizes used so that they do not pass through the pores of the filter paper. In
conclusion; It has been determined that, when appropriate conditions are provided, silicagel
reinforced filters show superior performance compared to filters containing activated carbon
in terms of filtration ability.

Keywords: Cabin Filter, Silicagel, Filtration, Adsorption
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OZET

Filtreler, genellikle kullanildig1 her yerde, bir nesneyi korumak ve disaridan gelebilecek
zararli maddeleri siizmek amagh tasarlanmaktadirlar. Filtreler, dis ortamlardan gelen ya da
gelebilecek ¢esitli unsurlar siizerek eleyen, hapseden ve zararlar1 minimize eden siizgeclerdir.
Kullanim yerlerine gore iiretim c¢esitligi ve sekil farkliliklarina ugrarlar. Filtrenin icten disa
veya distan ice caligma durumlarinda filtre mukavemetini saglayan unsurlarin basinda i¢/dis
destek elemani ad1 verilen yar1t mamuller gelmektedir. Bu yar1 mamullerin iiretim tipi (Helix,
perfore, zigzag, patlatma vb.), kalinlig1 ve geometrik sekillerinin Olciileri (adim, cap vb.)
direkt olarak, yar1 mamul mukavemetine dolayli olarakta filtre mukavemetine baglica
etkendir.

Bu calismada i¢ten yanmali motorlarin filtrelerinde kullanilan i¢ ve dis kiliflarin
mukavemetleri analiz edilmistir. Tutarsal olarak toplam i¢ kilif-dis kilif maliyeti yiliksek
ylizdeliklere ulasan hava filtreleri ile yiiksek basinca maruz kalan yag/hidrolik filtrelerinin i¢
ve dig kiliflar1 bu proje kapsaminda incelenmistir. Bu filtreler genelde ge¢meli baglanti ile
motorun yakinina monte edilmektedir. Filtrasyon sonrasi hava/yag veya yakit i¢ kilif
yardimiyla temiz madde ¢ikis kanalina iletilmektedir. i¢/dis kilifin, yag/yakit veya hava
basincina karsi giiclii bir kars1 kuvvet sergileyerek hem filtrelemeye hem de diizgiin slizmeye
olanak saglamasi beklenmektedir. Calisma kapsaminda filtrenin orijinal yapist korunarak,
elemanin i¢ ve dis kiliflarmin tasarimlar1 ve kalinliklar1 (0,3 ile 0,6 mm arasinda)
degistirilerek numune iiretimleri gergeklestrilmistir. Elde edilen iirline filtre elemani
dayanimi, darbeli basingta yorulma deneyi (0,7 bar 8 bin darbe), ¢cokme ve stabilite testleri
uygulanmistir. Sonuglar incelendiginde kilif tiirlerinin dayanim degerlerinin firma bazl
farklilik gosterdigi (4000 ile 7750 mbar) ve bu farkliliklar filtreye gore ihtiya¢ duyulan destek
mamullerin OEM ve OES iiriinlerden bagimsiz bir makro yazilim ile hangi kiliflarin hangi
filtrelerde kullanilacagi tespit edilmesine imkan saglamistir.

Anahtar Kelimeler: Hava Filtresi, Yag/yakit Filtresi, Filtre destek elemanlari, Filtre
mukavemeti.
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EXAMINATION AND RESEARCH OF THE EFFECT OF SUPPORT SEMI-
FINISHED FORMS IN OIL FILTER ON FILTER STRENGTH

ABSTRACT

Filters are generally designed to protect an object and filter harmful substances that may come
from outside, wherever they are used. Filters are filters that filter, trap and minimize damage
to various elements that come or may come from the external environment. They vary in
production and shape depending on their place of use. Semi-finished products called
internal/external support elements are among the main elements that provide filter strength
when the filter works from inside to outside or from outside to inside. The production type of
these semi-finished products (Helix, perforated, zigzag, blasting, etc.), thickness and
geometric shapes dimensions (pitch, diameter, etc.) directly affect the semi-finished product
strength and indirectly the filter strength.

In this study, the strengths of inner and outer support meterial used in filters of internal
combustion engines were analyzed. The inner and outer support material of air filters, whose
total inner -outer support material reaches high percentages, and oil/hydraulic filters, which
are exposed to high pressure, were examined within the scope of this project. These filters are
generally mounted near the engine with a plug-in connection. After filtration, air/oil or fuel is
conveyed to the clean substance exit channel with the help of the inner support material. The
inner/outer support material is expected to provide a strong counterforce to oil/fuel or air
pressure and allow for both filtration and proper filtration. Within the scope of the study,
samples were produced by preserving the original structure of the filter and changing the
designs and thicknesses of the inner and outer support material of the element (between 0.3
and 0.6 mm). Filter element strength, pulsed pressure fatigue test (0.7 bar 8 thousand blows),
collapse and stability tests were applied to the obtained product. When the results were
examined, it was found that the strength values of the support types differed depending on the
company (4000 to 7750 mbar) and these differences could determine the required support
products according to the filter. An independent macro software for OEM and OES products
made it possible to determine which cases and what type of filters would be used.

Keywords: Air Filter, Oil/fuel Filter, Filter support elements, Filter strength.
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OZET

Giliniimiizde biiyiik 6lgekli firmalarin yiliksek oranda Ar-Ge yogunlagmalari daha yiiksek
diizeyde yenilik faaliyetlerine yol agmaktadir. Nitekim, firmalarin 6l¢ek biiytikliikleri arttikca
Ar-Ge birikimlerinin ve bunun dogal bir sonucu olarak yenilik ¢iktilarinin da artmasi
beklenmektedir. Bu baglamda, bu ¢alismanin amaci Tiirk imalat sanayinde faaliyet gdsteren
348 firmanin dlgek biiyiikliigiiniin ve Ar-Ge stokunun yenilik performansi iizerinde etkili
olup olmadigint Schumpeterian Yenilik Kurami cer¢evesinde analiz etmektir. 2009-2016
donemini kapsayan yillik veriler Tiirkiye Istatistik Kurumundan (TUIK) temin edilmistir.
Analizde, yeniligi temsilen firmalarin yeni iirlin satiglari, yeniligin girdisi olarak Ar-Ge stoku
ve Olcek biiyiikliigiinii temsilen firmalarin ¢alisan sayisi ve sermaye yogunlugu gostergeleri
kullanilmistir. Panel Veri Sabit Etkiler Yontemi ile yapilan analiz bulgulari, firmalarin 6lgek
ve Ar-Ge biiyiikliigliniin yeni iiriin satiglar1 lizerinde istatistiksel olarak anlamli ve pozitif bir
etkiye sahip oldugunu gostermektedir. Elde edilen sonuglar, Schumpeter’in 6lgek
biiyiikliigiiniin avantajina dayal1 yenilik hipotezini dogrular niteliktedir.

Anahtar Kelimeler: Schumpeter, Yenilik, Yeni Uriin, Ar-Ge Stoku, Olgek Biiyiikliigii,
Imalat Sanayi.

THE EFFECT OF R&D ACCUMULATION AND SCALE SIZE ON INNOVATION IN
TURKISH MANUFACTURING INDUSTRY: A SCHUMPETERIAN APPROACH

ABSTRACT

Today, high R&D intensity of large-scale firms leads to higher levels of innovation activities.
As a matter of fact, as the scale size of firms increases, it is expected that their R&D
accumulation and, in consequence, their innovation outputs will also increase. In this context,
this study aims to analyse whether the scale size and R&D stock of 348 firms operating in the
Turkish manufacturing industry are effective on innovation performance within the
framework of Schumpeterian Innovation Theory. Annual data covering the period 2009-2016
were obtained from the Turkish Statistical Institute (TurkStat). In the analysis, new product
sales of firms representing innovation, R&D stock as an input of innovation and number of
employees and capital intensity indicators of firms representing scale size are used. The
findings of the analysis conducted with the Panel Data Fixed Effects Method show that firms'
scale and R&D size have a statistically significant and positive effect on new product sales.
The results confirm Schumpeter's innovation hypothesis based on the advantage of scale size.
Keywords: Schumpeter, Innovation, New Product, R&D Stock, Scale Size, Manufacturing
Industry.
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OZET

Giliniimiiz teknoloji ihtiyaglarinin karsilanmasinda kullanilacak malzemelerin daha yiiksek
kalite ve daha diisiik maliyetle piyasa arz edilmesi temel hedef olarak gozetilmektedir.
Endiistriyel uygulamalarda diisiik yogunluklu, rijit ve yliksek dayanimli malzemelere ihtiyag
duyulmaktadir. Parcacik takviyeli metal matrisli kompozit malzemelerin kullanimi bu
istekleri kargilamas1 bakimindan yogun ilgi gérmektedir. Zirkonyum diboriir (ZrB:z) takviyeli
alliminyum esasli kompozitler yiiksek mukavemet-agirlik oran1 ve diisiik termal genlesme
katsayis1 Ozellikleriyle uzay, havacilik, otomotiv diger endiistriyel uygulamalarda talep
gormesi muhtemeldir. Bu c¢alismada fonksiyonel derecelendirilmis aliiminyum esaslh
zirkonyum diboriir takviyeli kompozitlerin (ZrB2/Al) sedimantasyon yontemiyle tiretilmesi ve
asinma Ozelliklerinin incelenmesi hedeflenmektedir. S1vi matris igerisinde ZrB partikiilleri
olusturmak igin in-situ teknigi kullanilmustir. Oncelikli olarak ZrB, partikiillerinin
sentezlenmesi icin 1200 °C’de Al-Zr-B ¢ozeltisi pota igerisinde hazirlanmistir. Sonrasinda
sicaklik 800 °C’ ye diisiiriilerek sivi aliminyum igerisinde kat1 ZrB; partikiilleri in-situ teknigi
ile sentezlenmesi saglanmistir. ZrB; partikiillerinin fonksiyonel olarak derecelendirilmesi i¢in
bu sicaklikta 180 dakika firin igerisinde bekletildikten sonra dogal sogumaya birakilmistir. Bu
sayede sivi aliminyum igerisindeki kati ZrB» partikiilleri yer¢ekimi kuvvetinin etkisi ile
kalibin tabanma dogru sedimente olmasi saglanmustir. Uretilen kompozit malzemelere
uygulanacak testlerinin gerceklestirilmesi i¢in gerekli biiytikliikte farkli ebatlarda numuneler
kesilerek hazirlanmigtir. Numunelerin karakterizasyonu optik mikroskop, taramali elektron
mikroskobu (SEM), X-isinlar1  difraksiyonu  (XRD), spektrometre  kullanilarak
gerceklestirilmistir. Ayrica numunelerin yogunluklar1 6l¢iilmiis, sertlik ve asinma testleri
gergeklestirilmistir. Uretilen kompozitlerin 3 bdlgeden olustugu gériilmiistiir. Bu bdlgelerin
ZrB2'ce zengin bolge, partikiil gecis bolgesi ve ZrBo'ce fakir bolge oldugu tespit edilmistir.
Elde edilen bulgulara gore kompozit malzemelerin ZrB,’ce zengin kisminda partikiil oranin
agirlikca %10 oldugu, fakir bolgelerde ise partikiil oranin agirlikca %0 oldugu tespit
edilmistir. ZrBy’ce zengin bolgenin yogunluk ve sertlik degerlerinin ZrB>’ce fakir bolgeye
gore daha yiiksek oldugu belirlenmistir.
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Kompozitlerin aginma 6zelliklerinin incelenmesinde Taguchi deneysel tasarim yonteminden
faydalanilmistir. Bu sayede az sayida deney ile kompozitlerin asgimma o&zellikleri daha
giivenilir ve efektif bir sekilde ortaya konulmustur. Asinma testleri kuru kayma asinma
teknigi kullanilarak git-gel (reciprocating) modunda gergeklestirilmistir. Yapilan bu ¢alismada
asinma parametresi olarak bolgesel degisim, uygulanan yiik, kayma hiz1 faktorleri dikkate
alinmistir. Kuru kayma asinma deneyleri sonucunda asinma oranlari ve siirtinme katsayilari
elde edilmistir. Sonu¢ olarak aliiminyum igerisine ilave edilen ZrB, takviye orani ile;
malzemenin aginma oranlar ve siirtiinme katsayilarinin diistiriildiigi tespit edilmistir.
Anahtar Kelimeler: Zirkonyum-diboriir, ZrB2, in-situ, Alliminyum kompozit malzemeler,
Taguchi yaklagimi, Sedimantasyon

PRODUCTION OF ALUMINUM-BASED ZIRCONIUM DIBORIDE REINFORCED
COMPOSITES AND INVESTIGATION OF WEAR BEHAVIOR WITH TAGUCHI
APPROACH

ABSTRACT

The main goal of this thesis is to develop materials with higher quality and lower costs while
meeting the technological needs of today’s market as low density, “rigid and high strength”
material is a requirement for industrial applications. The use of “Particle Reinforced Metal
Matrix Composite Materials” attracts great attention in terms of meeting these demands. At
this point, Zirconium Diboride (ZrB>) reinforced aluminum-based composites are likely to be
used in space, aviation, automotive and other industrial applications due to their high
strength-to-weight ratio and low coefficient of thermal expansion. In this study, it is aimed to
produce functionally graded aluminum-based zirconium diboride reinforced composites
(ZrB2/Al) by sedimentation method and examine their wear properties. In-situ technique is
used to create ZrB; particles in the liquid matrix. Initially, Al-Zr-B solution is prepared in a
crucible at 1200°C to synthesize ZrB; particles and afterwards, the temperature is reduced to
800 °C and solid ZrBparticles are synthesized in liquid aluminum using the in-situ technique.
Inorder to grade the ZrB: particles functionally, they are subsequently kept in oven at a
constant temperature (800 °C) for 180 mins and left for natural cooling. Thus, the solid ZrB
particles in the liquid aluminum are ensured to sediment towards the bottom of the mold
under the effect of gravitational force. Samples of different sizes are cut and prepared after
producing the composite material. Characterization of the samples is carried out by using
optical microscope, scanning electron microscope (SEM), X-ray diffraction (XRD) and
spectrometer. Additionally, the density of the samples are measured as hardness and wear
tests are performed. The produced composites consist of 3 regions which are “ZrB; rich”,
“particle transition” and “ZrB2 poor” regions. According to the findings, it is determined that
the particle ratio in the ZrB: rich part of the composite materials is %10by weight, and in the
ZrB: poor region, the particle ratio was %0 by weight. It is determined that the density and
hardness values of the ZrB, rich region are higher than the ZrB> poor region. Taguchi
experimental design method is used to examine the wear properties of composites. By this
procedure, the wear properties of composites are demonstrated not only more reliably and but
also effectively with a few experiments. Wear tests are carried out in reciprocating mode
using the dry sliding wear technique. Regional variation applied load and sliding speed factors
are taken into consideration as wear parameters in this study as well. Wear rates and friction
coefficients are obtained as a resultof dry sliding wear experiment.
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As a result, it is determined that with the reinforcement ratio added to aluminum, the wear
rates and friction coefficients of the material are reduced.

Keywords: Zirconium- diboride, ZrB», In-situ, Aluminum composite materials, Taguchi
approach, Sedimentation
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OZET

Aliminyum alagimlari, diisiik yogunluklar1 ve yiliksek mekanik 6zellikleri nedeniyle
otomotiv, havacilik ve denizcilik endiistrilerinde biiyiik bir talep gérmektedir. Bu durum
alliminyum ve alagimlarini demir esasli malzemelerden sonra en ¢ok kullanilan malzemeler
konumuna getirmistir. Ancak asinma direnci nispeten zayiftir. Bu nedenle aginmaya maruz
kalan makine parcalarinin imalatinda kullanimlar1 sinirhidir.  Aliiminyum alagimlarinin
tribolojik, korozyon direnci ve mekanik ozellikleri AlOsz, SiC, TiB;, TiC ve ZrC
parcaciklarinin eklenmesiyle arttirilarak fonksiyonel derecelendirilmis kompozitler elde edilir.
Bu kompozitlerin en énemli sorunlarindan biri, artan takviye orani ile birlikte gevreklesmesi
ve kirilma toklugunun 6nemli miktarda diismesidir. Fonksiyonel derecelendirilmis malzeme
hem daha yiiksek yiizeysel asinma direnci hem de yeterli i¢ kirilma toklugunun gerekli oldugu
miithendislik uygulamalar1 i¢in 6zel bir performans fonksiyonu saglar. Kirilma toklugu,
sekillendirme kabiliyeti, kaynak kabiliyeti, korozyon direnci, yliksek sicaklik dayanima, diisiik
yogunluk, yiiksek asinma direnci, yiiksek termal ve elektrik iletkenligi fonksiyonel
derecelendirilmis kompozit malzemelere 6zellikle denizcilik sektorii alaninda kullanim i¢in
istiinliik saglamaktadir. Bu ¢alismada firkateynler ve denizaltilarda kullanim potansiyeline
sahip fonksiyonel derecelendirmis TiB2/Al-%4Si kompozitinin savurma dokiim yontemi ile
iiretilmesi, korozyon ve asinma davranisinin incelenmesi hedeflenmektedir. Calismada
kompozit iiretiminde ilk olarak 1200°C’de Al-Ti-B-Si ¢ozeltisi olusturulmustur. Sonrasinda
800°C’ye inilerek AI-Si ergiyi icerinde TiB» partikiilleri dogrudan sentezlendi. Akabinde
firrndan ¢ikarilan eriyik savurma mekanizmasina alinarak merkezka¢ kuvveti altinda
katilastirldi. Uretilen kompozitlerin karakterizasyonu optik mikroskobu, SEM (taramali
elektron mikroskobu), XRD (X-1sinlar1 difraksiyonu) kullanilarak gergeklestirilmistir.
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Ayrica kompozitlerin yogunluklar1 o6l¢iilmiis, sertlik Olglimleri gergeklestirilmis asinma
direnci ve korozyon dayanimlari incelenmistir. Asinma testleri kuru kayma ortaminda fakl
yik, kayma hiz1 ve kayma mesafelerinde oda sicaklifinda yapilmistir. Korozyon davranislari
ise deniz sartlar1 dikkate alinarak %3,5 NaCl ¢ozeltisi igerisinde Tafel ekstrapolasyon yontemi
ile incelenmistir. Daha az sayida deney ile genel perspektifin anlasilabilmesi i¢in deneysel
tasarim Taguchi teknigi kullanilarak gerceklestirilmistir. Elde edilen sonuclar kapsaminda
kompozitin TiB; ile giliglendirilmemis iki farkli bdlgeye sahip oldugu tespit edilmistir.
TiB2’ce zengin bolgelerde takviye oranin agirlik¢a %20 oldugu goriilmiistiir. Bununla birlikte
Al-Si aliiminyum alagimi igerine ilave edilen TiB: partikiilleri ile sertlik degeri 52 HB’de 103
HB’ye yiikseldigi goriilmiistiir. Ayrica sonuglar TiB; partikiillerinin kompozitlerin asinma ve
korozyon 6zelliklerini gelistirdigi tespit edilmistir.

Anahtar Kelimeler: TiB,, Savurma Ddkiim, Tipoloji, Korozyon

PRODUCTION, CORROSION AND WEAR BEHAVIORS OF FUNCTIONALLY
GRADED TIB2/A1-4%Si COMPOSITES USING IN FRIGATES AND SUBMARINES

ABSTRACT

Aluminum alloys are in great demand in the automotive, aviation and marine industries due to
their low density and high mechanical properties. This has made aluminum and its alloys the
most used materials after iron-based materials. However, its wear resistance is relatively poor.
For this reason, their use in the manufacturing of machine parts subject to wear is limited.
Functionally graded composites are obtained by increasing the tribological, corrosion
resistance and mechanical properties of aluminum alloys by adding Al,Os, SiC, TiB,, TiC and
ZrC particles. One of the most important problems of these composites is that they become
brittle with increasing reinforcement ratio and their fracture toughness decreases significantly.
Functionally graded material provides a special performance function for engineering
applications where both higher superficial wear resistance and adequate internal fracture
toughness are required. Fracture toughness, shaping ability, weldability, corrosion resistance,
high temperature resistance, low density, high wear resistance, high thermal and electrical
conductivity give functionally graded composite materials superiority, especially for use in
the maritime sector. In this study, it is aimed to produce functionally graded TiB2/Al-4%Si
composite, which has the potential to be used in frigates and submarines, by centrifugal
casting method and to examine its corrosion and wear behavior. In the study, Al-Ti-B-Si
solution was first created at 1200°C in composite production. Afterwards, TiB> particles were
directly synthesized in the AI-Si melt by decreasing the temperature to 800°C. Then, the melt
taken out of the furnace was taken into the spinning mechanism and solidified under
centrifugal force. Characterization of the produced composites was carried out using optical
microscopy, SEM (scanning electron microscope), XRD (X-ray diffraction). In addition, the
density of the composites was measured, hardness measurements were made, and their wear
resistance and corrosion resistance were examined. Wear tests were carried out in a dry
sliding environment at room temperature under different loads, sliding speeds and sliding
distances. Corrosion behaviors were examined using the Tafel extrapolation method in 3.5%
NaCl solution, taking into account sea conditions. In order to understand the general
perspective with a smaller number of experiments, the experimental design was carried out
using the Taguchi technique. Within the scope of the results obtained, it was determined that
the composite had two different regions that were not reinforced with TiB:.
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It has been observed that in TiB:-rich regions the supplementation rate is 20% by weight.
However, it was observed that the hardness value increased from 52 HB to 103 HB with the
addition of TiB; particles into the Al-Si aluminum alloy. In addition, the results showed that
TiB; particles improved the wear and corrosion properties of composites.

Keywords: TiB», Centrifugal Casting, Typology, Corrosion
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OZET

Biyoplastik filmler, petrol bazli plastiklere siirdiiriilebilir bir alternatif olarak 6ne ¢ikmaktadir.
Bu filmler, yenilenebilir kaynaklardan elde edilen polimerlerden iiretilir ve geleneksel
plastiklere kiyasla daha cevre dostudur. Bu c¢alismada, iilkemizde bol miktarda bulunan
portakal kabugu pektini, kitosan ve gliserol kullanilarak biyoplastik filmler {iretilmesi ve
endiistriyel uygulamalara uygunlugu degerlendirilmistir.Portakal kabugu pektini (%42,5),
dolgu malzemesi olarak yiiksek potansiyele sahiptir. Gliserol ise higroskopik o6zelligi ile
filmin nemi tutmasina yardimci olur. Kitosan ise polar ve apolar molekiiller arasinda koprii
gorevi gorerek filmin homojen hale gelmesini saglar.Calismada, kitosan/gliserol karisimi ile
portakal kabugu pektini homojen sekilde karistirilarak biyoplastik filmler iretilmistir. Elde
edilen filmlerin mekanik, fiziksel, optik ve kimyasal oOzellikleri detayli olarak
incelenmistir.Bu ¢alismanin sonucunda, portakal kabugu pektini bazli biyoplastik filmlerin
iiretilebilecegi ve bu filmlerin endiistriyel uygulamalarda kullanilabilir potansiyele sahip
oldugu gosterilmistir. Bu arastirma, atik bir malzemeden deger katarak biyoplastik film
iiretimine katki saglayarak siirdiiriilebilir bir gelecege katkida bulunacaktir.

Anahtar Kelimeler: Kitosan, Pektin, Portakal Kabugu, Gliserol, Biyoplastik Film

PRODUCTION AND CHARACTERIZATION OF BIOPLASTIC FILM FROM
ORANGE PEEL

ABSTRACT

Bioplastic films stand out as a sustainable alternative to petroleum-based plastics. These films
are made from polymers derived from renewable resources and are more environmentally
friendly than traditional plastics. In this study, the production of bioplastic films using orange
peel pectin, chitosan and glycerol, which are abundant in our country, and their suitability for
industrial applications were evaluated. Orange peel pectin (42.5%) has high potential as a
filling material. Glycerol, on the other hand, helps the film retain moisture with its
hygroscopic feature. Chitosan, on the other hand, acts as a bridge between polar and non-polar
molecules and ensures that the film becomes homogeneous. In the study, bioplastic films
were produced by mixing chitosan/glycerol mixture and orange peel pectin homogeneously.
The mechanical, physical, optical and chemical properties of the obtained films were
examined in detail. As a result of this study, it was shown that orange peel pectin-based
bioplastic films can be produced and that these films have the potential to be used in industrial
applications. This research will contribute to a sustainable future by contributing to the
production of bioplastic films by adding value from a waste material.

Keywords: Chitosan, Pectin, Orange Peel, Glycerol, Bioplastic Film
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OZET

Bu calisma, Ar-Ge (Arastirma ve Gelistirme) faaliyetlerinde Product Lifecycle Management
(PLM) /Uriin Yasam Dongiisii sistemlerinin degisim yonetimi agisindan énemini ve roliinii
arastirmay1 amaclamaktadir. Giiniimiizde, sirketler rekabet avantajini siirdiirebilmek ve
yenilik¢i iirlinler gelistirebilmek icin Ar-Ge faaliyetlerine biiyiik 6nem vermektedir. Bu
kapsamda yiiriitiilen calismalarin ve iirlin yagam dongiisii boyunca yapilan degisikliklerin
etkin ve etkili bir sekilde yonetilmesi kritik bir faktordiir.

PLM sistemleri, karmasik yapidaki {riin yasam dongiisiiniin her asamasinda degisim
yonetimini kolaylastiran bircok o6zellik sunar ve Ar-Ge siireglerinde degisim yonetimini
desteklemek i¢in Onemli bir ara¢ olarak kabul edilir. Bu sistemler, tasarim dosyalarina
merkezi bir depolama ve yonetim platformu olarak hizmet ederken, ayn1 zamanda is akislari
ve onay siireglerini otomatiklestirerek degisikliklerin hizli bir sekilde degerlendirilmesini
saglar. Bu baglamda, degisim yonetimi faaliyetleri belirli adimlar igerir; ilk olarak, yapilan
degisiklikler tanimlanir ve belgelendirilir. Ardindan, degisikliklerin etkileri degerlendirilir ve
ilgili paydaslar arasinda onay siireci baslatilir. Onaylanan degisiklikler uygulanir ve etkileri
izlenir ve geri bildirim toplanir.

Ar-Ge faaliyetlerindeki PLM sistemlerinin rolii ve degisim yOnetimi siireglerininin 6nemi bu
calismayla agiklamakta ve bu siirecin sirketlerin rekabet avantajini artirmasina nasil katki
sagladigini irdelenmektedir. Ayrica, PLM sistemlerinin Ar-Ge faaliyetlerindeki faydalarini ve
bu sistemlerin nasil etkin bir sekilde uygulanabilecegini de ortaya konmaktadir.

Sonug¢ olarak, Ar-Ge faaliyetlerinde PLM sistemleriyle degisim yoOnetiminin O6nemi
vurgulanmakta ve sirketlerin yenilik¢i iirlinler gelistirmesi i¢in bu sistemlerin nasil
kullanilabilecegine dair bir anlayis ve bakis agis1 sunmaktadir.

Anahtar Kelimeler: Ar-Ge (Arastirma ve Gelistirme), PLM (Product Life Cycle
Management), Degisim Y Onetimi

THE ROLE OF CHANGE MANAGEMENT APPLICATIONS CREATED WITH PLM
SYSTEMS IN R&D PROCESSES

ABSTRACT

This study aims to investigate the importance and role of Product Lifecycle Management
(PLM) systems in terms of change management in R&D (Research and Development)
activities. Nowadays, companies attach great importance to R&D activities in order to
maintain their competitive advantage and develop innovative products. Efficient and effective
management of the work carried out in this context and the changes made throughout the
product life cycle is a critical factor.
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PLM systems offer many features that facilitate change management at every stage of the
complex product life cycle and are considered an important tool to support change
management in R&D processes. These systems serve as a central storage and management
platform for design files, while also automating workflows and approval processes, enabling
rapid evaluation of changes. In this context, change management activities include certain
steps; First, the changes made are identified and documented. The impacts of the changes are
then evaluated and the approval process is initiated among relevant stakeholders. Approved
changes are implemented and their effects are monitored and feedback is collected.

This study explains the role of PLM systems in R&D activities and the importance of change
management processes and examines how this process contributes to companies increasing
their competitive advantage. In addition, the benefits of PLM systems in R&D activities and
how these systems can be applied effectively are also revealed.

As a result, the importance of change management with PLM systems in R&D activities is
emphasized and provides an understanding and perspective on how these systems can be used
for companies to develop innovative products.

Keywords: R&D (Research and Development), PLM (Product Life Cycle Management),
Change Management

30



[ ) (J
J% | UBAK
fo
INTERNATIONAL RESEARCH & DEVELOPMENT STUDIES AND INNOVATINON CONGRESS
April 6-7,2024 / Ankara, TURKIYE
WEB: https://www.ubakkongre.com/arge
E-MAIL: akademikkongre@gmail.com

FLOK BASKI TEKNIiGi KULLANILARAK VINTAGE EFEKTLI DENIiM
GIYSILERIN TASARLANMASI

Merve OTER TURKEL
Baykan Denim Konfeksiyon Anonim Sirketi, Tasarim Merkezi
ORCID: 0000-0001-7592-7781

Nesrin KAPUCU
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OZET

Denim kumaglarin tarihgesi incelendiginde, 17. yiiz yila kadar dayandig1 goriilmektedir. Bu
kumaslarin, ilk olarak 17. yiizyilda Fransa'nin Nimes sehrinde iiretildigi ve "Serge de Nimes"
olarak isimlendirildigi bilinirken zamanla bu kumaslar denim olarak adlandirilmaya
baglanmistir. Denim kumaslar, zamanla degisen moda akimlarinin ve kullanim alanlarinin
degisimi ile birlikte farkli prosesler uygulanarak moda akimlarina uyum sagladig:
bilinmektedir. Bu prosesler; bitim islemleri, efektlendirme, parca boyama ve baski olarak
siralanabilmektedir. Denim kumaglara uygulanan baski islemleri; film baski, transfer baski,
gofre baski, dijital baski, asindirma ve flok baski olarak bilinmektedir. Flok baski teknigi,
kesikli lif ve/veya lif tozunun kumasa yapistirilmasi esasina dayanmaktadir. Bu teknik,
kullanilan life, yapistirici maddeye ve diger oOzelliklere baglhh olarak farkli isimler
alabilmektedir. Bu baski teknigi kullanilan kumaslar dokununca; kadife efekti, siiet efekti
veya tay tiiyli efekti gibi alg1 yaratabilmektedir. Bu ¢alismada, denim ve non denim giysilere
vintage goriiniim kazandirmak amaciyla flok baski teknigi kullanilarak efekt verilmesi
amaglanmistir. Bu amagla, ilk 6nce denim ve non denim kumaslara flok baski islemi
yapilmistir. Calismada, %100 pamuk beyaz renk gabardin ve %98 pamuk %2 elastane igerikli
kiikiirt boyali denim kumasglar, agik en kumas formunda flok bask1 igslemine tabi tutulmustur.
Flok baskili kumasin konfeksiyon islemi i¢in {riin tasarimlart yapilmistir ve kalip
cikartilmistir. Uriinler dikildikten sonra yikama prosesi gergeklestirilmistir. Yikama prosesi
sonras1 floklarin eser miktarda kumas yiizeyinden uzaklagmasi ile tasarlanan denim ve non
denim giysiler boylece flok baski ile vintage efekti almistir.

Anahtar Kelimeler: Denim, Denim Giysi, Flok Baski, Vintage Denim, Non Denim

DESIGNING VINTAGE EFFECT DENIM GARMENTS USING FLOC PRINTING
TECHNIQUE

ABSTRACT

Denim dates back to the 17th century. While it is known that these fabrics were first produced
in Nimes, France in the 17th century and named as "Serge de Nimes", these fabrics started to
be called denim over time. Denim fabrics are known to adapt to fashion trends by applying
different processes with the change of fashion trends and usage areas changing over time.
These processes can be listed as finishing processes, effecting, piece dyeing and printing.
Printing processes applied to denim fabrics are known as film printing, transfer printing,
seersucker printing, digital printing, etching and flock printing. Flock printing technique is
based on the principle of bonding staple fiber and/or fiber powder to the fabric.
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This technique can take different names depending on the fiber, adhesive material and other
properties used. When fabrics using this printing technique are touched; it can create a velvet
effect, suede effect or a perception such as foal feather effect. In this study, it is aimed to give
a vintage look to denim and non-denim garments by using flock printing technique. For this
purpose, flock printing was first applied to denim and non-denim fabrics. In the study, 100%
cotton white color gabardine and 98% cotton 2% elastane sulfur dyed denim fabrics were
subjected to flock printing process in open width fabric form. Product designs were made for
the garment process of the flock printed fabric and molds were made.

Keywords: Denim, Denim Clothing, Flock Printing, Non Denim, Vintage Denim
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SURDURULEBILIR ET URETIMI VE TUKETIMI
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OZET

Stirdiiriilebilir et liretimi ve tiikketimi, gliniimiiz diinyasinda artan niifus ve smirli kaynaklar
nedeniyle énemli bir konudur. Gida sisteminin bu 6nemli bileseninin g¢evresel, sosyal ve
ekonomik etkileri biiyiiktiir ve bu yiizden siirdiiriilebilirlik, giderek daha fazla aragtirmanin ve
tartismanin odaginda yer almaktadir. Et {iretiminin gevresel etkileri, karbon ayak izinden su
ve arazi kullanimina kadar uzanir. Bunlarin azaltilmasi i¢in yenilik¢i tarim pratikleri, yem
verimliligi artis1 ve hastalik yonetimi gibi konulara odaklanilmasi gerekmektedir. Bu
yontemler, siirdiiriilebilir et iiretimi igin temel taglari olusturur ve aymi zamanda gida
giivenligini de destekler. Alternatif protein kaynaklarina olan ilgi, bitki bazli etlerden
laboratuvarda yetistirilen etlere ve hatta bocek bazli proteinlere kadar genislemistir. Bu
alternatifler, geleneksel et iiretim yontemlerine kiyasla ¢evresel etkileri azaltma potansiyeline
sahiptir ve stirdiiriilebilir gida sistemlerinin 6nemli bir pargasi olabilir. Tiiketici davranislar
ve farkindaliginin artirilmasi, siirdiiriilebilir et tiiketiminin tesvik edilmesinde kritik bir rol
oynar. Egitim ve farkindalik kampanyalari, insanlar1 daha siirdiiriilebilir se¢imler yapmaya
yonlendirebilir ve bu da tiikketim aligkanliklarinda 6nemli degisikliklere yol acabilir. Politika
ve yonetmelikler, siirdiiriilebilir et {iretimi ve tiiketimini destekleyen bir ¢ergeve olusturur. Bu,
tesvikler ve siibvansiyonlar araciligiyla gerceklestirilebilir ve ulusal ve uluslararasi diizeyde
alman Onlemler, bu yonde onemli adimlar atilmasimi saglar. Gelecegin gida sistemleri,
teknolojik inovasyonlarin ve siirdiiriilebilirlik odakli projeksiyonlarin  birlesiminden
yararlanacaktir. Gida giivenligi, cevresel siirdiiriilebilirlik ve ekonomik verimlilik, gelecek
vizyonlarmi sekillendirecek temel unsurlardir. Sonug olarak, siirdiiriilebilir et iiretimi ve
tikketimi konusu, cok yonlii bir yaklasim gerektirir. Arastirmanin bulgulari, ¢cevresel etkilerin
azaltilmasi, alternatif protein kaynaklarinin kesfi, tiiketici davranislarinin yonlendirilmesi,
politika ve yonetmeliklerin giiclendirilmesi ve teknolojik inovasyonlarin tesvik edilmesi
yoniinde ileriye doniik 6neriler sunar. Bu 6nerilerin hayata gecirilmesi, daha stirdiiriilebilir bir
gida sistemi vizyonuna katkida bulunacak ve gelecek nesiller icin daha yesil ve saglikli bir
diinya birakilmasina yardime1 olacaktir.

Anahtar Kelimeler: Siirdiiriilebilir Et Uretimi, Cevresel Etkiler, Alternatif Protein
Kaynaklari, Tiiketici Davramslar ve Farkindaligi, Gida Giivenligi, Teknolojik Inovasyon

SUSTAINABLE MEAT PRODUCTION AND CONSUMPTION

ABSTRACT

Sustainable meat production and consumption are critical issues in today's world, driven by a
growing population and limited resources. The environmental, social, and economic impacts
of this significant component of the food system are substantial, making sustainability an
increasingly central focus of research and discussion.
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The environmental impacts of meat production extend from carbon footprint to water and land
use. Addressing these requires focus on innovative agricultural practices, increased feed
efficiency, and disease management. These methods form the foundation for sustainable meat
production and also support food security. Interest in alternative protein sources has expanded
from plant-based meats to lab-grown meats and even insect-based proteins. These alternatives
have the potential to reduce environmental impacts compared to traditional meat production
methods and can be a significant part of sustainable food systems. Enhancing consumer
behavior and awareness plays a critical role in promoting sustainable meat consumption.
Education and awareness campaigns can steer people towards more sustainable choices,
leading to significant changes in consumption habits. Policies and regulations create a
framework supporting sustainable meat production and consumption. This can be achieved
through incentives and subsidies, and measures taken at national and international levels
facilitate important steps in this direction. Future food systems will benefit from the
combination of technological innovations and sustainability-focused projections. Food
security, environmental sustainability, and economic efficiency are the core elements that will
shape future visions. Consequently, the issue of sustainable meat production and consumption
requires a multifaceted approach. The findings of the research offer forward-looking
recommendations for reducing environmental impacts, exploring alternative protein sources,
guiding consumer behaviors, strengthening policies and regulations, and encouraging
technological innovation. Implementing these recommendations will contribute to a more
sustainable food system vision and help leave a greener and healthier world for future
generations.

Keywords: Sustainable Meat Production, Environmental Impacts, Alternative Protein
Sources, Consumer Behavior and Awareness, Food Security, Technological Innovation

1. GIRIS

Diinya niifusunun yillik ortalama 83 milyon kisi artarak 2030'da 8.6 milyar, 2050'de ise 9.8
milyara ulagmasi beklenmektedir. Bu artis, diyet aliskanliklarindaki degisimler ve gelir
diizeylerindeki yiikselis nedeniyle, gida, 6zellikle de hayvansal gida iiretiminde 6nemli bir
artis1 beraberinde getirecegi diisliniilmektedir (Polat & Yilmaz-Tuncel, 2021). 2012 ile 2050
yillart arasinda gida talebinin %35-50 oraninda artacagi Ongoriilmekte ve bu artan talebi
karsilama cabasi, dogal kaynaklarin asir1 kullanimi, iklim degisikligi, su kirliligi ve biyolojik
cesitlilik kayb1 gibi ciddi ¢evresel sorunlara yol agmaktadir. Ozellikle hayvancilik sektorii, et
tilketiminin artisiyla beraber ¢evreye zarar veren iiretim pratiklerini genisletmekte, kiiresel
sera gazi emisyonlarinin  %14.5'ini olusturmakta ve tathh su kaynaklarinin %20'sini
tilkketmektedir. Ayrica, biiyiik 6l¢ekli hayvancilik i¢in ayrilan araziler, kiiresel karasal arazinin
%35'ini  kaplayarak tarim i¢in kullanilabilir arazilerin azalmasina neden olmaktadir
(Candogan & Ozdemir, 2021). Bu durum, siirdiiriilebilir et iiretimi ve tiiketiminin énemini
daha da vurgulamaktadir. Siirdiiriilebilirlik, mevcut neslin ihtiya¢larini karsilarken gelecek
nesillerin de ihtiyaglarin1 g6z 6niinde bulundurmayi amaclayan bir ilkedir. Gelecek nesiller
icin saglikli ve yasanabilir bir diinya birakma amaci giiden siirdiiriilebilirlik kavrami, artan
gida talebini kargilamak ve ayni zamanda g¢evresel baskilari azaltmak igin kritik oneme
sahiptir. Siirdiirtilebilir et liretimi, daha az kaynak tiikketimi, daha diigiik karbon ayak izi ve
hayvan refah1 gibi unsurlan igerecek sekilde, gida {iretim metodolojilerinde kokli
degisiklikler yapilmasini gerektirmektedir(Sirma, 2023). Bu, hem fireticilerin hem de
tiikketicilerin, et tiketim aligkanliklarimi gozden gecirmelerini ve alternatif protein
kaynaklaria yonelmelerini tesvik eden bir yaklagimi benimsemelerini zorunlu kilmaktadir.
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Ayni1 zamanda, gida israfinin azaltilmasi ve gida sistemlerinin daha verimli hale getirilmesi,
stirdiiriilebilir bir gelecek icin elzem adimlardir. Bu yaklasim, yalnizca cevresel etkileri
minimize etmekle kalmayip, aym1 zamanda ekonomik ve sosyal siirdiiriilebilirligi de
destekleyerek tiim diinya i¢in gida giivenligi ve adil erisimi tesvik etmeyi amaglamaktadir.
Dolayisiyla, siirdiiriilebilir et liretimi ve tiikketimi, artan niifus ve gida talebi karsisinda
cevresel sorunlara ¢oziim bulma ve saglikli bir gezegen i¢in adil bir gida sistemi olusturma
yolunda atilacak en 6nemli adimlardan biridir.

ARASTIRMA VE BULGULAR

1. Cevresel Etki

Glinlimiizde, gida iiretim siirecinde bastan sona kadar tiiketilen kaynaklar dikkate alinarak,
iretilen gidanin kiiresel 1sinma {izerindeki etkisi, karbon ayak izi hesaplamalar1 ile
belirlenmektedir. Karbon ayak izi, bir irlinlin iiretim, kullanim ve son atik yonetimi asamalar1
boyunca salinan sera gazlariin kilogram bagina diisen toplam hacmini temsil eder (Clune ve
ark., 2017). Bagka bir ifadeyle, karbon ayak izi, bir {irliniin insan aktiviteleri neticesindeki tim
iretim dongiisii boyunca dogrudan veya dolayli olarak neden oldugu karbondioksit
emisyonlarinin toplamini ifade eder (Caro, 2019). Birlesmis Milletler'in Gida ve Tarim
Orgiitii (FAO) tarafindan yayimlanan bir rapora gére, kiiresel dlgekte hayvanciligin neden
oldugu sera gazi salimmi yillik olarak 7.1 gigaton CO? esdegeridir ve bu da tiim insan
kaynakli sera gazi salmiminin %14.5'ine denk gelmektedir (FAO, 2013).Bu durum,
hayvancilik sektoriinde siirdiiriilebilir uygulamalara ve ¢evresel etkilerin azaltilmasina yonelik
stratejilerin  gelistirilmesinin acil bir ihtiya¢ oldugunu gostermektedir. Kiiresel c¢apta
hayvancilik faaliyetlerinin ¢evresel ayak izini azaltma c¢abalari, iklim degisikligiyle
miicadelede kritik bir rol oynayabilir. Dolayisiyla, bu sektordeki emisyonlar1 diisiirmek
amaciyla yenilik¢i ve etkili politikalarin uygulanmasi, siirdiiriilebilir gida sistemlerine dogru
onemli bir adim teskil edecektir.

Tarim endiistrisi, diger tiim insan etkinliklerinden daha yogun bir sekilde su kaynaklarina
bagimlhidir; bu bagimlilik hayvancilik i¢in de s6z konusudur, zira hayvancilik sektorii tarim
icin gerekli olan suyun neredeyse {igte birini harcamaktadir. Su sikintis1 ¢ekilen veya su stresi
altinda olan alanlarda hayvancilik faaliyetlerinin gerceklestirilmesi, ekosistemlerin ihtiyag
duydugu suyun da diger su kullanimlariyla ¢atismasina neden olmaktadir. Bu durum, su
kaynaklarinin etkili yonetilmesi ve korunmasi agisindan ciddi bir meydan okumay1 ifade
etmektedir (Godfray ve digerleri, 2018). Bu durum tarim ve 0&zellikle hayvancilik
sektorlerinin su kaynaklar1 tizerindeki yogun baskisini gozler oniine sermekte, siirdiiriilebilir
su yOnetimi stratejilerinin dnemini bir kez daha vurgulamaktadir. Su kithgimin yasandigi
bolgelerde hayvancilik faaliyetlerinin su kaynaklar1 lizerinde olusturdugu ek baski, suyun adil
ve verimli kullanimi konusunda yeni yaklasimlarin gelistirilmesini zorunlu kilar. Bu
baglamda, su kaynaklarinin korunmasi ve yonetilmesi, sadece hiikiimetler ve politika
yapicilar i¢in degil, ayn1 zamanda ciftciler, endiistri liderleri ve tiiketici topluluklari i¢in de
ortak bir sorumluluk haline gelmistir. Etkili su yonetimi, yenilik¢i sulama tekniklerinin
uygulanmasi, su tasarrufu saglayan teknolojilerin benimsenmesi ve suyun yeniden kullanimi1
gibi uygulamalarla desteklenmelidir (Sirma, 2023). Aym zamanda, su kaynaklarmin
stirdiiriilebilir ~ kullanimin1  tegvik eden  egitim  programlar1 ve kampanyalarin
yayginlagtirilmasi, bu konudaki farkindaligin artirilmasina ve suyu daha bilingli kullanma
aligkanliklarinin gelistirilmesine katkida bulunacaktir. Bu zorluklarin iistesinden gelmek,
gelecek nesillere daha yesil ve yasanabilir bir diinya birakma hedefine ulasmada kritik bir
Ooneme sahiptir.
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Kiiresel diizeyde artan et talebini karsilamak icin yaygin olarak bagvurulan yontemler
arasinda, ormanlik alanlarin kesilip mera veya yem bitkileri ekimi i¢in araziye doniistiiriilmesi
yer almaktadir. Bu tiir faaliyetler, toprakta azot ve fosfor gibi 6énemli elementlerin dengesini
bozarak, erozyon riskini artirmaktadir. Godfray et al. (2018) yaptiklar1 bir ¢aligma, bu
stireclerin topragin verimliligini ve ekosistemlerin sagligin1 olumsuz yonde etkiledigini ortaya
koymaktadir. Bu durum, dogal habitatlarin yok olmasi ve tarim topraklarinin uzun vadede
stirdiiriilebilirliginin tehlikeye girmesi gibi ¢evresel sonuglara yol agar, bu da biyogesitlilik
tizerinde ciddi etkiler yaratir ve dogal dengelerin bozulmasimna neden olur. Bu nedenle, et
tiretimi ve tliketimi konusunda siirdiiriilebilir yaklagimlar gelistirmek, hem cevresel saglik
hem de gelecek nesillerin ihtiyaglarin1 koruma agisindan biiylik 6nem tasir. (Godfray et al.
2018). Bu baglamda, kiiresel et talebinin artisiyla miicadele ederken karsilasilan gevresel
zorluklar, stirdiiriilebilir gida sistemleri olusturmanin 6nemini vurgulamaktadir. Ormanlik
alanlarin yok edilmesi ve tarim arazilerinin genisletilmesi, kisa vadeli ¢ozlimler olarak goriilse
de, bu yaklasimlarin uzun vadeli ekolojik ve ekonomik siirdiiriilebilirlik {izerindeki olumsuz
etkileri goz ardi edilemez. Toprak ve su kaynaklarimin korunmasi, biyogesitliligin
stirdiiriilmesi ve iklim degisikligiyle miicadele, sadece bugiiniin degil, gelecek nesillerin de
refahin1 gozetmek adina hayati 6nem tasimaktadir. Dolayisiyla, et {iretimi ve tiiketimi
alaninda yenilik¢i ve ¢evreye duyarli yoOntemlerin arastirilmast ve tesvik edilmesi
gerekmektedir. Bu, alternatif protein kaynaklarinin kesfedilmesinden, tarim ve hayvancilik
pratiklerinde verimliligi artiracak teknolojik yeniliklerin benimsenmesine kadar genis bir
yelpazede ele alinabilir. Ancak bu sekilde, artan gida talebini karsilamak ve ayni zamanda
gezegenimizin ekolojik dengesini korumak miimkiin olacaktir.

Yapay seleksiyonun, yerel iiretim sistemlerine zarar vermesi ve biyocesitlilikte azalmaya yol
acmasi, bazi gruplar tarafindan siirdiiriilebilirlik ilkelerine ters diisen bir eylem olarak
goriilmektedir. Bu siireg, Ozellikle tek tip iiriin yetistiriciliginin tesvik edilmesi ve yerel
cesitlerin yok olmasi seklinde kendini gostermektedir. Bu durum, genetik c¢esitliligin
azalmasima ve dolayisiyla ekosistemlerin diren¢ kapasitesinin diigmesine neden olmakta,
ayrica yerel iiretim pratiklerinin ve geleneksel bilginin kaybolmasina yol agmaktadir. (Tisdell,
2003). Bu gelismeler, uzun vadede gida giivenligi ve g¢evresel saglik agisindan olumsuz
sonuglar dogurabilir, ¢iinkii biyogesitlilik, ekosistemlerin saglikli isleyisi ve insan
topluluklarmin gida ihtiyaglarinin karsilanmasi i¢in temel bir unsurdur. Bu nedenle,
biyogesitliligin korunmasi ve yerel iliretim sistemlerinin desteklenmesi, siirdiiriilebilir bir
gelecek icin kritik 6neme sahiptir.

2. Siirdiiriilebilir Et Uretim Yéntemleri

Stirdiiriilebilirlik baglaminda ele alinmasi gereken 6nemli bir konu da gida atiklaridir. Her yil,
diinya genelinde tiiketilmeyip israf edilen gida miktar1 1.3 milyar ton civarinda olup, bu
global yillik tahil {iretiminin yarisini asan bir miktar1 ifade etmektedir. Eger bu israf edilen
gida miktarini iireten bir lilke olsaydi, salinan sera gazi miktar1 agisindan ABD ve Cin'den
sonra diinyanin en biiyiik iiclincii emisyon kaynagi olurdu. Gida kaybi ve atiklarindan
kaynaklanan sera gazi emisyonlarmin toplaminmn yaklasik 4.4 GtCO? (4.4 Gigaton
karbondioksit esdegeri) oldugu hesaplanmaktadir. Bu da, diinya genelinde karayolu
tasimaciligindan kaynaklanan sera gazi emisyonlarmin %87'sine esittir (FAO, 2011). Bu
nedenle, tiretimde verimlilik kadar, gida israfi ve kayiplarinin azaltilmasi da stirdiiriilebilirlik
icin hayati bir 6neme sahiptir. (Polat & Yilmaz-Tuncel, 2021).
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Hayvancilik endiistrisinden kaynaklanan sera gazi emisyonlarinin en biiyiikk bolimii yem
tiretiminden gelmekte olup, bu alandaki emisyonlar toplam sektdrel emisyonlarin yaklasik
%45"ni, yani 3.2 gigaton CO? esdegerini, olusturmaktadir. Yem iiretimi sirasinda karsilagilan
baslica sera gazi emisyon kaynaklari arasinda arazi kullanimindaki degisiklikler, giibre
kullanimi, topragin islenmesi, pestisit kullanimi, yemin iglenmesi ve tasinmasi bulunmaktadir.
Hayvancilik endiistrisi, hayvanlarin otlatilmasi1 ve yem {iretimi icin ekstra bitkisel liretim
gerektirmektedir. Ayrica, hayvan atiklarinin depolanmasi ve iglenmesi, hayvansal iiriinlerin
iiretiminin her asamasinda sogutma gereksinimi ve tedarik zinciri boyunca fosil yakit
kullanimi, sektorden kaynaklanan yiiksek sera gazi emisyonlarinin O6nemli sebepleri
arasindadir (Celik Sezer, 2020). Bu durumda hayvancilik sektoriiniin sera gazi emisyonlarina
onemli katkisi, siirdiiriilebilir tarim ve hayvancilik uygulamalarinin benimsenmesinin ve
gelistirilmesinin acil 6nem tasidigin1 gdstermektedir. Ozellikle yem iiretimi siirecinin
optimize edilmesi ve ¢evre dostu yontemlere gecis, iklim degisikligiyle miicadelede kritik bir
rol oynayacaktir. Canli hayvan yetistiriciligi ve yogun et liretimi, zoonoz hastaliklarin yayilma
riskini artirirken, hayvansal {riinlerin islenmesi ve saklanmasiyla ilgili uygunsuzluklar ile
antimikrobiyallerin asir1 kullanimi, patojenlerde antibiyotik direncinin artmasina yol
acmaktadir. Bu durum, oOzellikle gelismekte olan iilkelerde ciddi saglik endiseleri
yaratmaktadir. Covid-19 gibi zoonoz hastaliklarin ortaya ¢ikisi, insanlarin yogun et talebi ve
canlt hayvan pazarlartyla dogrudan iligkili bulunmustur. (Polat & Yilmaz-Tuncel, 2021). Bu
durum, hayvancilik endiistrisindeki stirdiiriilebilir ve saglik odakli uygulamalarin 6nemini
ortaya koyuyor; zira bu uygulamalar, zoonoz hastaliklarin yayilimini engellemek ve
antibiyotik direncini azaltmak agisindan hayati neme sahiptir.

Shimokawa et al. (2015) yaptiklar1 caligma, Cin'deki artan et tiikketiminin gida giivenligi,
cevre ve halk saglig1 iizerindeki olumsuz etkilerini incelemis ve siirdiiriilebilir et tiiketimi i¢in
¢Oziim yollar1 arastirmistir. Calisma, et tiikketimini azaltmanin zorluklarina karsin, gida israfi
ve atiklariin azaltilmast yoluyla c¢evresel etkilerin iyilestirilebilecegini ve Cin'de
sertifikasyon politikalariyla tiiketicilerin organik ve yesil gidalara olan ilgisinin
artirilabilecegini vurgulamaktadir. (Shimokawa, 2015: 1023)

Hollandali aragtirmacilar, ¢iftliklerin genislemesiyle tarim arazilerinin azalmasi1 ve dogal
alanlarin tahrip edilmesine bir ¢6zliim olarak dikey c¢iftlikleri 6nermistir. Bu ciftlikler, ¢cok
katli yapilar icinde binlerce hayvanmi barindirabilecek sekilde tasarlanmis olup, hayvan
refahina uygun kosullarda ve stres faktorlerinden arinmis bir yasami hedeflemektedir
(Driessen ve Korthals, 2012).

3. Alternatif Protein Kaynaklar

Et analoglar1 veya bitkisel bazli et alternatifleri, estetik ve besin degeri agisindan et iiriinlerine
benzerlik gosteren, bitkisel proteinler kullanilarak diretilen {riinlerdir. Bu firiinler, etin
tekstiirti, goriiniisii, tadi ve kokusu gibi 6zelliklerini taklit edebilir. (Broad, 2020 Mevsime
bagli olmayan tiretimleri, diisiik maliyetleri ve uzun raf 6miirleri ile son yillarda endiistriyel
olarak tercih edilen iiriinler haline gelmislerdir. Mantar, bugday, bakliyatlar, kolza tohumu ve
kanola gibi bitkisel kaynaklardan elde edilen proteinler, farkli teknolojiler ve formiilasyonlar
kullanilarak hayvansal proteinlerin yerini alabilir; (Kumar vd., 2017).

Artan protein ihtiyacini siirdiiriilebilir bir sekilde karsilamak amaciyla, tiiketilebilir bocekler
son yillarda 6nem kazanan bir alternatif olarak dikkat c¢ekmektedir. Avrupa Gida
Parlamentosu ve Konseyi, 2015/2283 sayili yonetmelikle 1 Ocak 2018'den itibaren
tiikketilebilir bocekleri resmi bir gida olarak tanimistir. Batili toplumlar genellikle protein
ihtiyaclarini hayvansal tirinlerden karsilarken, bocek tiikketimini yoksullukla iligkilendirirler.
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Ancak, tiiketilebilir bocekler, 6zellikle gelismekte olan iilkelerde onemli bir besin kaynagi
olarak kabul edilmekte ve gida kiiltiirlerinde yer almaktadir. Entomofaji, yani bocek tiiketimi,
Kuzey Amerika ve Avrupa'da yeni bir olgu olabilir, ancak Afrika, Asya ve Giiney Amerika'da
2 milyar insan igin yaygm bir tiiketim aliskanligidir (Candogan & Ozdemir, 2021).

Bu alternatif protein kaynaklari, et tiiketimine siirdiiriilebilir alternatiflerin giderek daha fazla
onem kazandigini ortaya koymaktadir. Bitkisel bazli et alternatifleri ve tiiketilebilir bocekler,
geleneksel et iriinlerine ¢evre dostu ve etik alternatifler sunarak, artan kiiresel protein
thtiyacim1 karsilama yolunda onemli adimlar olarak degerlendirilebilir. Bu yenilik¢i gida
kaynaklarmin popiilerligi, siirdiiriilebilir gida sistemlerine gecisin dnemli bir pargasi olacak ve
gida giivenligi ile ¢cevresel siirdiiriilebilirligi destekleyecektir.

4. Tiiketici Davramslar1 ve Farkindahk

Tiiketici tercihleri, besin sistemlerindeki siirekliligin anahtar faktorii olarak kabul edilebilir.
Temel amag, daha bilingli se¢imler yapilmasimi tesvik etmektir. Beslenme, tekrar eden
bireysel tercihlere dayanan davraniglar icerdigi i¢in, siirdiiriilebilir diyetlerin bireylerin
beslenme aligkanliklarina uyum saglamasi, devamlilik agisindan kritik bir 6neme sahiptir. Bu
baglamda, aligkanliklarin giinliik yasama entegre edilmesini kolaylastirmak i¢in diinya
genelinde bilinglendirme, egitim ve projeler yiiriitilmektedir (Rose ve digerleri, 2019). Bu
perspektif, tiiketici tercihlerinin siirdiiriilebilir gida sistemlerinin temel tas1 oldugunu ve
bilin¢li  tercihlerin  tesvik  edilmesinin, siirdiiriilebilir beslenme aliskanliklarinin
yayginlastirilmasinda kritik rol oynadigini vurgular. Egitim ve bilinglendirme ¢alismalari,
bireyleri daha siirdiiriilebilir diyetler dogrultusunda yonlendirme potansiyeline sahip olup, bu
da hem c¢evresel hem de saglik acisindan olumlu sonuglar dogurabilir. Dolayisiyla, bireylerin
glinliilk beslenme se¢imlerini bilinglendirerek siirdiiriilebilirlik yolunda ©nemli adimlar
atilabilir.

5. Politikalar ve Yonetmelikler

Sanayilesmenin, modern sehir yasaminin gelismesi ve hizla artan niifus gibi faktorler, gevre
kirliligini ve biyogesitlilik kaybini beraberinde getirmistir. Bu durum, dogal kaynaklarin
azalan miktarinin, artan niifus ihtiyaclar1 karsisinda yetersiz kalmasiyla, siirdiiriilebilir
yasamin Onemini her zamankinden daha fazla 6n plana ¢ikarmistir. Kiiresel siirdiiriilebilirlik
adina, Birlesmis Milletler 17 siirdiiriilebilir kalkinma hedefini belirlemistir. Bu hedefler,
diinya i¢in daha iyi bir gelecek, insanlarin refahi1 ve adaleti destekleyecek ¢oziimleri 6ne
cikarmay1 amaglamaktadir (Yiiksel & Ozkul, 2021).Bu baglamda, siirdiiriilebilir gelisimin bir
parcasi olarak, siirdiiriilebilir beslenme bigimleri de etkili bir ¢6ziim olarak goriilmektedir.
2010 yilinda FAO ve Uluslararas1 Biyogesitlilik Komisyonu tarafindan diizenlenen bir
konferansta, siirdiiriilebilir diyetler, besin ve beslenme giivenligini destekleyen, cevresel
etkileri minimuma indiren ve hem bugiinkii hem de gelecek nesillerin saglikli yasamini tesvik
eden beslenme sekilleri olarak tanimlanmistir (FAO, 2010).

Son zamanlarda, hayvancilik sektoriine yonelik artan destekler ve diisiikk faizli kredi
imkanlarinin tesvik edilmesiyle birlikte orta ve biiyiik dlgekli ciftliklerin sayisinda bir artis
gozlemlenmistir. Bununla birlikte, Tiirkiye, ek hayvan ve karkas ithalatina ragmen, halen
yeterli kirmizi et iiretimine ulasabilmis degildir. Ulkede aym1 zamanda siirekli bir yem
sikintis1 yasanmakta, c¢ayir ve meralarda doniisiimlii otlatmanin yapilmamasi verimin
diismesine ve bu nedenle planli 1slah ¢alismalarinin gerekliligine yol agmaktadir. Ciftliklerde
yem maliyetleri genel iiretim giderlerinin ¢ok diisiik bir kismimi olustururken, hayvan
hastaliklar1 5nemli oranda verim kaybina sebep olmaktadir (TIGEM, 2021).
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Shimokawa ve arkadaslarinin 2015 yilinda gergeklestirdikleri arastirma, Cin'de siirdiiriilebilir
et tikketimi konusundaki zorluklar1 ve firsatlar1 incelemistir. Arastirma, artan et tiiketiminin
gida giivenligi, ¢evresel ve halk saglig1 iizerindeki olumsuz etkilerini belgelemis ve bu
sorunlara ¢oziim aramistir. Calismada, et tliketimini azaltma konusundaki giicliikler yerine,
Cin Hiikiimeti'nin gida giivenligi ve siirdiiriilebilir et iiretimi tesvik politikalar1 gibi konulara
odaklanilmustir. Ozellikle Amerika ve Avrupa'daki drneklerden yola ¢ikarak, et iiriinlerinin
kalite standartlarinin iyilestirilmesinin, tiiketim miktarin1 azaltmaktan daha etkili oldugu
goriilmiistiir. Ayrica, Cinli tiiketicilerin Organik ve Yesil Gida Sertifikas1 gibi sertifikalara
artan ilgisi belirtilmis ve gida israfi ile atiklarin azaltilmasinin ¢evresel etkiye olumlu katki
saglayacag1 vurgulanmistir (Shimokawa, 2015).

Cesitli ulusal ve uluslararast kurum, saglik koruma amaciyla et tliketimine {ist limit
koymustur. WCRF gibi kuruluslar, kirmizi et i¢in haftalik tiiketim limiti olarak maksimum
500 gram Onermekte ve alinan et miktarinda islenmis et oraninin diisiiriilmesi gerektigine
dikkat cekmektedir (Godfray et al. 2018; WCRF/AICR, 2018).

Tarim ve Kirsal Kalkinmay1 Destekleme Kurumu (TKDK) tarafindan 2015'te yayimlanan bir
rehber, et ve et iirlinleri isleme tesislerinde sirdiiriilebilir iiretim pratiklerinin nasil
uygulanabilecegi konusunda bilgi sunar. Bu rehber, et isleyicilerinin gida hijyeni ve c¢evresel
standartlara uygun hareket etmelerine yardimci olmak i¢in hazirlanmig bir kaynaktir (TKDK,
2015). TKDK'nin 2015 yilinda yayimladigt bu rehberin varligi, et ve et iirlinleri sektoriinde
stirdiiriilebilirlik bilincinin artirilmasi ve bu alandaki iiretim siireglerinin hem gida giivenligi
hem de ¢evresel duyarlilik acisindan iyilestirilmesi yoniinde onemli bir adimi temsil
etmektedir. Bu tiir kaynaklar, sektordeki isletmelerin uluslararas1 standartlara uyumunu
kolaylagtirarak, yerel ve global pazarlarda rekabet edebilirligini artirma potansiyeline sahiptir.

6. Gelecegin Gida Sistemleri

Gelecekteki gida sistemleri, kiiresel 1sinma ve niifus artis1 gibi mevcut zorluklara uyum
saglayacak sekilde gelismektedir. Kiiresel 1simmanin etkisiyle bazi geleneksel gida
kaynaklarinin iiretiminde diislisler yasanabilirken, yeni tarim teknikleri ve alternatif gida
kaynaklar1 6n plana ¢ikmaktadir.. Ornegin, tiiketilebilir bocekler, yiiksek protein kaynagi
olarak 6nem kazanirken topraksiz tarim ve dikey tarim gibi yenilik¢i tarim yontemleri, su ve
toprak kullanimini optimize ederek ¢evre dostu gida iiretimi sunmaktadir. Ayrica, fonksiyonel
gidalar ve yapay et iiretimi gibi yeni teknolojiler, saglikli beslenme segeneklerini artirirken,
gida giivenligi ve siirdiiriilebilirlige katki saglamaktadir. Bu doniisiimler, gelecekte gida
sistemlerinin nasil sekillenecegine dair 6nemli ipuglar1 sunar (Gokirmakli & Bayram, 2018)
Bu oOngoriiler, gelecegin gida sistemlerinin nasil sekillenecegine dair degerli iggoriiler
sunmaktadir. Kiiresel 1sinma ve niifus artis1 gibi zorluklar karsisinda, gida iiretim ve tiiketim
aliskanliklarimizda radikal degisiklikler yapmamiz gerektigi acik¢a ortaya c¢ikmaktadir.
Topraksiz tarim ve dikey tarim gibi yenilik¢i yontemler, gida giivenligi ve siirdiiriilebilirlik
hedeflerine ulasmada 6nemli rol oynarken, bocek tiikketimi ve yapay et gibi alternatif protein
kaynaklar1 da gida gesitliligini artirma ve ¢evresel baskiy1 azaltma potansiyeline sahiptir. Bu
doniisiim, hem ireticilerin hem de tiiketicilerin yeni teknolojilere ve gida kaynaklarina agik
olmasmi gerektirirken, ayni zamanda gida sistemlerimizin daha esnek ve dayanikli hale
gelmesini saglayacaktir. Bu baglamda, herkesin bu doniisiim siirecinde aktif rol almasi,
gelecek nesiller i¢in daha saglikli ve siirdiiriilebilir bir diinya birakilmasina katkida
bulunacaktir.
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SONUC

Sonug¢ ve Oneriler

Bu calismada incelenen konular, siirdiiriilebilir et liretimi ve tiiketiminin, hem ¢evresel hem
de sosyoekonomik agidan 6nemli yararlar saglayabilecegini gostermektedir. Karbon ayak izi,
su ve arazi kullanim1 gibi ¢evresel etkilerin azaltilmasi, yenilik¢i tarim pratikleri ve alternatif
protein kaynaklarinin kullanimu, siirdiiriilebilir et {iretimi ve tiiketiminin ana bilesenleri olarak
one c¢ikmaktadir. Ayrica, tiiketici davraniglarinin ve farkindaliginin degisimi, bu siirecin
onemli bir parcasidir. Politika ve yonetmeliklerin olusturulmast ve uygulanmasi,
stirdiiriilebilir uygulamalarin tesviki ve yayginlastirilmasi i¢in kritik 6neme sahiptir.

Buna dayanarak, su oneriler sunulabilir:

1.Yenilik¢i Tarim Yontemlerinin Desteklenmesi: Devletler ve 6zel sektor, su ve enerji
tasarrufu saglayan, atik yonetimini iyilestiren ve karbon ayak izini azaltan tarim
teknolojilerine yatirim yapmalidir.

2.Alternatif Protein Kaynaklarina Yatirim: Bitkisel et alternatifleri, laboratuvarda yetistirilen
et ve bocek bazli proteinler gibi siirdiiriilebilir protein kaynaklarinin arastirilmasi ve
gelistirilmesine yonelik finansal ve politik destek saglanmalidir.

3.Tiiketici Bilinglendirme Kampanyalari: Siirdiiriilebilir et tiikketiminin dnemi, saglik ve ¢evre
tizerindeki olumlu etkileri hakkinda tiiketicilere yonelik egitim ve bilinglendirme
kampanyalar1 diizenlenmelidir.

4.Siirdiiriilebilir Politika ve Yonetmelikler: Siirdiiriilebilir et iiretimi ve tiiketimini
destekleyecek politikalarin ve yonetmeliklerin olusturulmasi ve uygulanmasi i¢in ulusal ve
uluslararasi is birlikleri gii¢lendirilmelidir.

5.Teknolojik Inovasyonlarin Tesviki: Gida giivenligi ve siirdiiriilebilir ~ {iretimde
kullanilabilecek teknolojik yeniliklerin arastirilmast ve gelistirilmesine yonelik tesvikler
artirllmalidir.

Bu o6nerilerin uygulanmasi, gelecegin gida sistemlerinin daha siirdiiriilebilir, ¢cevre dostu ve
insan sagligina yararli bir sekilde evrilmesine yardimer olabilir. Siirdiiriilebilir et iiretimi ve
tiikketimi, gelecek nesillere daha yasanabilir bir diinya birakma hedefine ulagsmada kritik bir rol
oynamaktadir.
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OZET

Giyilebilir cihazlar, gelisen teknoloji ve bunun bir sonucu olarak kiiciilen elektronik devreler
sayesinde hemen hemen her alanda kullanilmaya baglanilmistir. Saglik alaninda kullanilan
giyilebilir cihazlar ise invaziv olmayan ve kullanicinin uzun bir siire boyunca kullandig1
izleme, analiz etme veya destek gibi belirli tibbi islevleri yerine getiren cihazlardir.

Bu calisma giyilebilir cihazlarin saglik alaninda uygulamalarini, faydalarini, zorluklarint ve
gelecek beklentilerini gézden gecirmektedir.

Giyilebilir tibbi cihazlar ile kullanicinin hastaligina ait fizyolojik parametrelerinin gercek
zamanl Olgiimii ve dogru analizi gerceklestirilerek hastaliklarin tespit edilmesi saglanir ve
uygun miidahaleye imkan tanir. Giiniimiizde giyilebilir tibbi cihazlar kardiyovaskiiler
hastaliklar, kas bozukluklar1 gibi fizyolojik hastaliklardan Alzheimer hastaligi, Parkinson
hastalig1, psikolojik hastaliklar gibi norobiligsel bozukluklara kadar pek c¢ok sayida
uygulamada kullanilmistir.

Bu giyilebilir cihazlar fiziksel aktivite, hayati degerler, uyku diizeni ve diger saglik
parametreleri hakkinda ger¢ek zamanli veriler saglayarak kullanicilar1 ve saglik calisanlarini
kullanicinin sagligi ve davranist hakkinda bilgilendirir ve uzaktan hasta takibine olanak tanir.
Bu cihazlar ile siirekli izleme kolaylasir, zamaninda ve uzaktan miidahaleler yapilabilir ve
bdylece daha iyi saglik hizmeti saglanir ve saglik maliyetlerine de katkida bulunulur.

Sonug¢ olarak giyilebilir cihazlarin saglik alaninda kullanilmasi saglik sektoriiniin yeniden
sekillendirmesinde onemli bir rol oynamaktadir. Teknolojinin gelismesi devam ettikce bu
cihazlar daha da gelisecektir ve bu cihazlarin saglik sistemlerine entegrasyonu ile hasta
bakimlar iyilestirilerek daha verimli saglik hizmetleri saglanacag: diisiincesi biiyiik umutlar
vadetmektedir.

Anahtar Kelimeler: Giyilebilir, Saglik alani, Saglik izleme, Tibbi cihazlar

WEARABLE DEVICES IN THE FIELD OF HEALTH

ABSTRACT

Wearable devices have begun to be used in almost every field, thanks to developing
technology and shrinking electronic circuits as a result. Wearable devices used in the
healthcare field are non- devices that perform specific medical functions such as monitoring,
analysis, or support over extended periods.
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This study reviews the applications, benefits, challenges and future prospects of wearable
devices in the field of healthcare.

With wearable medical devices, real-time measurement and accurate analysis of the user's
physiological parameters are performed, enabling the detection of diseases and appropriate
intervention. Today, wearable medical devices are utilized in various applications, from
physiological diseases such as cardiovascular diseases and muscle disorders to neurocognitive
disorders such as Alzheimer's disease, Parkinson's disease, and psychological conditions.
These wearable devices provide real-time data on physical activity, vital signs, sleep patterns,
and other health parameters, informing users and healthcare professionals about the user's
health and behavior and enabling remote patient monitoring. With these devices, continuous
monitoring becomes easier, allowing for timely remote interventions and contributing to
better healthcare and reduced healthcare costs.

As a result, the use of wearable devices in healthcare plays a pivotal role in reshaping the
healthcare industry. As technology continues to develop, these devices will further improve,
promising significant advancements in patient care and more efficient healthcare services
upon integration into healthcare systems.

Keywords: Wearable, Medical field, Health monitoring, Medical devices
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EPIiLEPTIK NOBETLERIN GIYILEBILIR SENSORLERLE TAHMIiNi

Seyma YAMAN
Gaziantep Universitesi, Saglik Bilimleri Enstitiisii, Biyoenformatik ve Bilisimsel Biyoloji
ORCID: 0000-0002-2744-6622

Prof. Dr. Tugba TASKIN TOK
Gaziantep Universitesi, Fen Edebiyat Fakiiltesi, Kimya
ORCID: 0000-0002-0064-8400

Prof. Dr. Ersoy KOCABICAK

Ondokuz Mayis Universitesi, Tip Fakiiltesi, Cerrahi Tip Bilimleri Béliimii, Beyin Ve Sinir
Cerrahi Anabilim Dali

ORCID: 0000-0003-3445-1734

OZET

Tekrarlayan ve ongdriilemeyen ndbetlerle karakterize bir bozukluk olan epilepsi hemen her
yasta goriilebilen ve sik rastlanan norolojik rahatsizliklardan biridir. Hastalarin ve hasta
yakinlarinin yasam kalitelerini onemli 6l¢iide diisiiren bir durumdur.

Epilepsi hastalarinin hastaliklarini yonetimelerindeki en biiyiik zorluklardan biri ndbetlerin
ongorillemez olmasidir. Ve bu durum da bu hastalarin hayatlarinda sinirlayict bir etki
yaratmaktadir. Bu hastalar nobetlerle iligkili yaralanmalardan muzdariptir ki bu
yaralanmalardan bazilar1 ndbetler sirasinda gergeklesen diismelerden ya da ndbet sirasinda
motor sistem iizerindeki kontroliin kaybindan kaynaklanmaktadir. Eger epilepsili hastalarin
ndbetleri 6nceden tahmin edilebilirse nobet baglangicindan 6nce gerekli dnlemler alinabilir.
Saglik alaninda gelismis sensorler igeren giyilebilir cihazlarin kullanilmaya baglanmasiyla
birlikte epileptik ndbet tahmini yapilabilmesi de umut verici olmustur.

Nobet tahmin/tespit cihazlari nobetlerin sikliklarinin ve meydana gelis zamanlarinin objektif
bir sekilde degerlendirilmesine ve epilepsili hastalara 6zel tedavi uygulanmasia olanak
tanimaktadir. Boylece nobetlerin hizli bir sekilde tespit ya da tahmini saglanarak epilepsiye
yonelik morbidite ve mortalite azaltilabilir ve epilepsili bireylerin yasam kaliteleri
arttirilabilir.

Bu calisma epilepsi hastalarinin yaklasan ndbetlerinin gdstergesi olan fizyolojik verilerdeki
degisiklikleri tespit ederek nobetleri tahmin etmek i¢in giyilebilir sensor teknolojileri ve
makine 6grenme algoritmalarindan yararlanilmasini ele almigtir.

Fizyolojik verilerin bir kombinasyonunu kullanan sistem yaklasan nobetleri gosteren preiktal
kaliplar1 tespit edebilmek icin bu fizyolojik sinyalleri siirekli izler. Makine O6grenimi
tekniklerini igeren modeller ise sensorlerden gelen verilerin analizini yapmak ve nobet
baslangi¢larini yiiksek dogrulukla tahmin etmek i¢in kullanilir.

Bu calismadan elde edilen sonuglar giyilebilir sensor sistemlerinin ndbetlerin baslangiclarini
tanimlamada ve tahmin etmede kayda deger bir basar1 elde etmesi sebebiyle nobet anlarinin
dogru bir sekilde yonetilmesine olanak saglarken, hasta ve hasta yakinlarinin yasam
kalitelerini iyilestirme ve saglik sistemleri lizerindeki yiikii azaltma konusunda umut vaat
etmektedir.
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Ayrica giyilebilir sensorlerin epileptik ndbetleri tahmin etmedeki potansiyelinin altini ¢izerek,
epilepsi yonetimi i¢in yenilik¢i yaklasimlarin gelistirilmesine iliskin bir bakis sunmaktadir.
Anahtar Kelimeler: Epilepsi, Nobet Tahmini, Giyilebilir Cihazlar, Makine Ogrenmesi,
Coklu Sensor

PREDICTION OF EPILEPTIC SEIZURES WITH WEARABLE SENSORS

ABSTRACT

Epilepsy, a disorder characterized by recurrent and unpredictable seizures, ranks among the
most common neurological disorders affecting individuals of all ages. It is a condition that
significantly diminishes the quality of life of patients and their relatives.

One of the greatest challenges for epilepsy patients in managing their disease is the
unpredictability of seizures, which imposes significant limitations on their lives. These
patients often endure seizure-related injuries, some resulting from falls during seizures or loss
of control over the motor system during the seizure. If seizures in patients with epilepsy can
be predicted, necessary precautions can be taken before the seizure occurs. With the use of
wearable devices containing advanced sensors in the field of healthcare, the ability to predict
epileptic seizures has become promising.

Seizure prediction/detection devices enable objective evaluation of seizure frequency and
occurrence, facilitating the application of specialized treatment to patients with epilepsy.
Thus, by rapidly detecting or predicting seizures, morbidity and mortality due to epilepsy can
be reduced, and the quality of life of individuals with epilepsy can be improved.

This study discusses the use of wearable sensor technologies and machine learning algorithms
to predict seizures by detecting changes in physiological data indicative of upcoming seizures
in epilepsy patients. Through a combination of physiological data, the system continuously
monitors these signals to detect preictal patterns signaling impending seizures. Models
incorporating machine learning techniques analyze data from sensors and predict seizure
onset with high accuracy.

The results obtained from this study hold promise for improving the quality of life of patients
and their relatives and reducing the burden on healthcare systems. Wearable sensor systems
demonstrate remarkable success in identifying and predicting the onset of seizures, enabling
the accurate management of seizure moments. Furthermore, it highlights the potential of
wearable sensors in predicting epileptic seizures, offering insights into the development of
innovative approaches for epilepsy management.

Keywords: Epilepsy, Seizure Prediction, Wearable Devices, Machine Learning, Multisensor
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OZET

Bu ¢alisma, mobil platformlarda aciklanabilir yapay zeka (AYZ) teknolojisini kullanarak
dikis degerlendirme siirecini iyilestirmeyi hedeflemektedir. Tip egitiminde, 6zellikle cerrahi
becerilerin degerlendirilmesi ve gelistirilmesi 6énemli bir konudur. Ancak, mevcut yontemler
genellikle subjektif olabilir ve zaman alicidir. Bu nedenle, bu calisma, dikis becerilerinin
objektif bir sekilde degerlendirilmesine ve egitimine katkida bulunmayi amacglamaktadir.
Uygulama, Flutter ¢ergevesi kullanilarak gelistirilmistir, bu da mobil cihazlara uyumlu ve
kullanic1 dostu bir arayiliz saglamaktadir. Firebase veritabani, kullanicilarin fotograflarini
ylklemek ve depolamak i¢in kullanilmistir. Python programlama dili ise Shap algoritmasinin
uygulanmasi i¢in secilmistir. Uygulamanin temel isleyisi su sekildedir: Kullanicilar mobil
uygulama araciligiyla dikis fotograflarin1 ¢eker ve bu fotograflar Firebase veritabanina
yiiklenir. Ardindan, Python kodu Firebase {lizerindeki degisiklikleri izler ve dikisleri
degerlendirmek i¢in Shap algoritmasii uygular. Sonuglar tekrar Firebase'e gonderilir ve
kullanicilar tarafindan goriintiilenebilir. Bu g¢aligmanin 6nemi, tip egitimindeki dikis
degerlendirme siirecini modernize etmek ve iyilestirmektir. Yeni teknolojilerin kullanilmasi
ile, degerlendirme siirecinin daha objektif ve etkili hale gelmesi amaglanmaktadir. Ayrica,
mobil uygulama sayesinde kullanicilar, dikis becerilerini gelistirme siirecinde daha aktif bir
rol alabilirler. Sonug olarak, bu calisma, tip egitiminde teknoloji kullaniminin artan énemini
vurgulamakta ve gelecek nesil doktorlarin yeteneklerini gelistirmek i¢in yenilik¢i bir yaklasim
sunmaktadir.

Anahtar kelimeler: Mobil uygulama, Aciklanabilir Yapay Zeka, Flutter, Firebase, Python.

SURGICAL STITCH EVALUATION WITH MOBILE APPLICATION AND
EXPLAINABLE Al

ABSTRACT

This study aims to improve the stitch evaluation process using explainable artificial
intelligence (XAI) technology on mobile platforms. In medical education, particularly in
assessing surgical skills, is a significant area. However, current methods can often be
subjective and time-consuming. Hence, this study aims to contribute to the objective
evaluation and training of stitching skills. The application is developed using the Flutter
framework, providing a user-friendly interface compatible with mobile devices. Firebase
database is utilized for uploading and storing user photos, while the Python programming
language is chosen for implementing the Shap algorithm.
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The basic operation of the application is as follows: Users capture stitch photos through the
mobile app, which are then uploaded to the Firebase database. Subsequently, Python code
monitors changes in Firebase and applies the Shap algorithm to evaluate stitches. The results
are sent back to Firebase and can be viewed by users. The significance of this study lies in
modernizing and improving the stitch evaluation process in medical education. By
incorporating new technologies, the aim is to make the evaluation process more objective and
effective. Additionally, through the mobile application, users can take a more active role in
developing their stitching skills. In conclusion, this study highlights the increasing importance
of technology in medical education and offers an innovative approach to enhancing the skills
of future doctors.

Keywords: Mobile Application, Explainable Artificial Intelligence (XAI), Flutter, Firebase,
Python.

1. GIRIS

Giliniimiizde, cerrahi becerilerin degerlendirilmesi ve gelistirilmesi, tip egitiminin temel
unsurlarindan  biri  haline gelmistir. Ancak, bu becerilerin objektif bir sekilde
degerlendirilmesi ve geri bildirim alinmasi genellikle zorlu ve zaman alict bir siirectir. Bu
zorluklar, 6zellikle tip 6grencileri ve yeni cerrahlar i¢in egitim siirecini etkileyebilir ve cerrahi
becerilerin etkili bir sekilde gelistirilmesini engelleyebilir. Bu baglamda, bu ¢alismada, mobil
uygulama gelistirme ve yapay zeka teknolojilerinin entegrasyonuyla cerrahi dikis
becerilerinin  degerlendirilmesini ve gelistirilmesini amagladik. Gelistirdigimiz mobil
uygulama, kullanicilarin dikislerini ¢ekip Firebase {izerinden islemek i¢in Python ve Shap gibi
yapay zeka araglarini kullanmaktadir. Bu sayede, kullanicilar dikis becerilerini objektif bir
sekilde degerlendirebilir, dikislerinin kalitesini Olgebilir ve gelistirebilirler. Ayrica, mobil
uygulama sayesinde kullanicilar herhangi bir doktora danismadan kendi dikislerinin basarisini
gorebilir ve siirekli geri bildirim alabilirler. Bu ¢alisma, tip egitiminde dikis becerilerinin
degerlendirilmesi siirecini modernlestirirken, yapay zeka ve mobil teknolojilerin potansiyelini
ortaya koymaktadir. Ayrica, gelecekte yapilacak caligmalarla daha fazla veri toplanarak ve
yapay zeka modellerinin gelistirilmesi ile, dikis becerilerinin daha etkili bir sekilde
degerlendirilmesi ve cerrahi egitimin daha etkili bir sekilde gergeklestirilmesi saglanabilir.

2. YONTEM

2.1 Flutter

Flutter, Google tarafindan gelistirilen ve cross-platform olarak calisan, kullanici dostu ve
performansi yiiksek mobil uygulamalar olusturmay1 saglayan bir SDK'dir [flutter]. Gorsel
1'de Flutter’in cross-platform 6zelliginde dair bilgiler verilmistir. Bu SDK, gelistiricilere tek
bir kod tabani iizerinde c¢aligma imkani sunarak, birden fazla platformda uygulama
gelistirmeyi kolaylastirir. Flutter'in 6ne ¢ikan 6zelliklerinden biri, hizli ve esnek bir gelistirme
stireci sunmasidir. Canli 6nizleme 6zelligi sayesinde, gelistiriciler gercek zamanli olarak
uygulamanin nasil goriinecegini gorebilir ve hizli bir geri bildirim dongiisii i¢inde
caligabilirler. Ayrica, Flutter'n zengin widget kiitliphanesi ve oOzellestirilebilir arayiiz
bilesenleri, kullanict dostu ve etkileyici arayiizler olusturmayi kolaylastirir. Projemizde,
Flutter'm bu giicli 6zelliklerinden yararlanarak, kamera ile fotograf ¢cekme ve c¢ekilen
fotografi goriintiileme gibi yerlesik yeteneklerini kullanarak kullanicilarin akict bir deneyim
yasamasini sagladik.
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Gorsel 1: Flutter cross-platform

2.2 Firebase

Firebase, Google tarafindan gelistirilen ve ¢esitli bulut hizmetlerini saglayan bir platformdur
[firebase]. Projemizde Firebase'i kullanarak, c¢esitli islevleri gerceklestirmekteyiz. Firebase'in
Firestore adli veritabani, yapilandirilmig verilerin depolanmast ve gercek zamanli veri
senkronizasyonu i¢in kullanilir. Firestore, koleksiyonlar ve belgeler seklinde veri yapisini
kullanir ve gelismis sorgu olanaklar1 sunar. Bu sayede, kullanicilarin ¢ektigi fotograflar gibi
yapilandirilmig verileri kolayca depolayabilir ve yonetebiliriz. Ayrica, Firestore'un sundugu
giivenlik ve otomatik oOlgekleme gibi Ozellikler, uygulamamizin veritabani tarafindaki
gereksinimlerini karsilamamiza yardimci olur. Firebase'in bir diger onemli bileseni ise
Storage'dir. Firebase Storage, medya dosyalarinin (6rnegin, fotograflarin) bulut tabanl olarak
saklanmasini saglar. Bu sayede, kullanicilarin ¢ektigi fotograflar1 Firebase'e yiiklenir ve bu
fotograflar giivenli bir sekilde bulut depolama alaninda saklanir. Firebase Storage,
kullanicilarin medya dosyalarini yiiklemesini, indirmesini ve paylagsmasini kolaylastirirken,
aym1 zamanda yiiksek giivenlik ve yedekleme &zellikleri sunar. Bu, uygulamamizin
performansini ve giivenligini artirmamiza yardimci olur. Sonug olarak, Firebase'in Firestore
ve Storage gibi hizmetleri, uygulamamizin veritabani ve dosya depolama gereksinimlerini
etkili bir sekilde karsilar. Firestore'un giiclii veritaban1 ozellikleri ve ger¢ek zamanli veri
senkronizasyonu ile Storage'in glivenli ve d6l¢eklenebilir bulut depolama hizmeti, projemizin
basaril1 bir sekilde islemesine katki saglar.

2.3 Python ve SHAP (SHapley Additive exPlanations)

Projemizde, Python programlama dili ve Aciklanabilir Yapay Zeka olan Shap kiitiiphanesi
kullanilarak dikislerin degerlendirilmesi i¢in bir makine 6grenmesi modeli olusturuyoruz .
Firebase'den gelen fotograflar1 isleyen Python kodu, oncelikle dikislerin tanimlanmasi ve
siiflandirilmasi i¢in bir makine Ogrenmesi modeline gonderilir [python]. Bu model,
fotograftaki dikisin kalitesini ve basarisini belirlemek i¢in egitilmistir. Makine 6grenmesi
modelinden elde edilen sonuglar, Shap kiitiiphanesi araciligiyla daha ayrintili bir sekilde
analiz edilir. Gorsel 2’de gosterilmistir. Shap, bir Oznitelik 6nemlilik kiitiiphanesi olarak
bilinir ve bir modelin tahminlerini belirleyen 06zniteliklerin katkilarini agiklamak igin
kullanilir [shap]. Bu sayede, her bir dikisin basarisiz veya basarili olma nedenleri daha net bir
sekilde anlasilabilir.
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Ayrica, Shap tarafindan olusturulan 6znitelik 6nemlilik gorselleri, Python kodu tarafindan
Firebase'e gonderilerek depolanir. Bu gorseller, kullanicilarin dikiglerin degerlendirilmesi
sonuglarii daha iyi anlamalarin1 saglar ve dikis becerilerini gelistirmek icin daha fazla firsat
sunar. Sonug olarak, Python ve Shap kullanarak yiiriittiigiimiiz bu metodoloji, Firebase'den
gelen fotograflan isleyerek dikislerin degerlendirilmesini saglar. Makine 6grenmesi modeli ve
Shap analizi, dikislerin kalitesini belirlemek i¢in kullanilirken, Shap gorselleri kullanicilarin
dikis becerilerini gelistirmek i¢cin dnemli geri bildirimler saglar.

- S~

Ogrenmesi
Yontemleri

Tahminler

Kullanici
Arayiizii

.........................................

Gorsel 2: Gorsel verisinin gegtigi yollar gosterilmistir

3. SONUCLAR

Bu calismada, mobil uygulama gelistirme ve yapay zeka teknolojilerinin entegrasyonu
sayesinde dikislerin objektif bir sekilde degerlendirilmesini saglayan bir sistem gelistirdik.
Flutter kullanarak gelistirdigimiz mobil arayiiz, kullanicilarin kolayca dikis fotograflarini
cekip Firebase'e yiiklemesini saglar. Firebase veritabani ve depolama hizmeti sayesinde,
cekilen fotograflar Python tarafindan islenmek iizere Firebase'den alinir ve makine 6grenmesi
modeline gonderilir. Python tarafinda, dikislerin kalitesini belirlemek icin egitilmis bir
makine Ogrenmesi modeli kullanilir. Bu model, dikislerin degerlendirilmesi ve
siiflandirilmasi i¢in 6zel olarak gelistirilmistir. Ardindan, Shap kiitliphanesi kullanilarak bu
modelin ¢iktilar1 daha ayrintili bir sekilde analiz edilir ve dikislerin basarisini1 belirleyen
faktorler ortaya cikarilir. Elde edilen sonuglar ve Shap tarafindan olusturulan O6znitelik
onemlilik gorselleri, Firebase {izerinden mobil uygulamaya geri gonderilir ve kullanicilar
tarafindan goriintlilenebilir hale gelir. Tiim ¢aligmanin akis diyagrami Gorsel 3’de verilmistir.
Bu sayede, kullanicilar dikis becerilerini degerlendirebilir ve gelistirebilirler. Bu sistem,
kullanicilarin mobil cihazlarinda herhangi bir islem yapmadan dikislerini degerlendirmelerine
olanak tanirken, ayni zamanda Firebase'in sundugu bulut hizmetleri sayesinde server
kurulumu ve bakimi gibi karmasik iglemleri ortadan kaldirir. Sonug olarak, gelistirdigimiz
sistem, tip egitiminde dikis becerilerinin degerlendirilmesini modern ve etkili bir sekilde
gerceklestirmeyi saglarken, kullanici deneyimini de olumlu yonde etkiler.
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Gorsel 3: Calismanin akis diyagrami
4. TARTISMALAR

Bu ¢alisma, mobil uygulama aracilifiyla dikis becerilerini degerlendirmek isteyenler i¢in bir
¢ozlim sunar. Gelistirdigimiz mobil uygulama, kullanicilarin kendi dikis yeteneklerini objektif
bir sekilde degerlendirmelerine olanak tanir. Boylece, kullanicilar herhangi bir doktora
danigsmadan, kendi dikislerinin basarisin1 gorebilir ve gelistirebilirler. Ancak, yapay zeka
tabanli bu sistemlerin mutlaka bazi smirlamalar1 vardir. Yapay zeka modelleri, egitim
verileriyle beslendigi dl¢iide dogruluk oranina sahip olur. Ne kadar fazla ve ¢esitli veriyle
egitilirse, modelin dogrulugu o kadar artar. Ancak, su anki c¢alismamizda kullanilan veri
miktar1 sinirhi oldugu i¢in dogruluk orani da buna bagli olarak belirlenmistir. Bu nedenle,
gelecekte yapilacak calismalarla daha fazla ve gesitli veri toplanarak yapay zeka modelinin
dogrulugunun arttirllmast hedeflenmektedir. Ayrica, kullanicilarin geri bildirimleri ve
deneyimleri de modelin gelistirilmesine katki saglayabilir. Sonug olarak, bu ¢alisma, dikis
becerilerini degerlendirmede yapay zeka tabanli mobil uygulamalarin potansiyelini ortaya
koyarken, gelecekteki aragtirmalara ve gelistirmelere 151k tutmaktadir.
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ABSTRACT

Protecting strategic institutions has become an increasingly complex challenge today. The
role of information systems in overcoming these challenges is increasing. This article
addresses symmetric and asymmetric evaluations of innovative approaches of information
systems in protecting strategic institutions. In the introduction section, the purpose and scope
of the research are stated. By defining strategic institutions, the importance of information
systems in protecting these institutions is emphasized. Symmetric and asymmetric evaluation
approaches are defined and the basic framework of the research is drawn. In the second
chapter, which focuses on the importance of information systems in protecting strategic
institutions, the role of these systems is examined in detail. Additionally, the importance of
innovative information systems in protecting strategic institutions is mentioned. In the third
section, symmetric and asymmetric evaluation approaches are discussed. The symmetric
evaluation method is defined and explained with examples. Asymmetric evaluation was
examined in the same way and supported with examples. The fourth part includes the analysis
of the capabilities of information systems to protect strategic institutions. Symmetric and
asymmetric evaluation results were compared and examined. The fifth section includes
governance and policy recommendations. Management and improvement of information
systems, development of policies to protect strategic institutions and suggestions for the
future are presented. The sixth section contains the results and summary. The findings are
summarized, the contributions of the study are highlighted, and suggestions for future
research are presented. This article provides a comprehensive framework for understanding
the role of information systems in protecting strategic institutions and evaluating the impact
of innovative approaches.

Keywords: Strategic institution, information system, protection, innovation, symmetric
evaluation, asymmetric evaluation.

1. Intrduction

Today, the environment in which businesses and organizations operate is becoming
increasingly complex and risks are diversifying. Especially strategically important institutions
need to protect their assets by facing various internal and external threats. These threats
include factors such as cyber attacks, information leaks, competitive espionage and
operational disruptions in crisis situations. In this context, the protection of strategic
institutions should be ensured not only by physical measures but also by the effective and
innovative use of information systems.

Information systems play a vital role in many areas, from the daily functioning of institutions
to strategic decision-making processes. Especially in recent years, rapid advances in
technology and digital transformation processes have further increased the importance of
information systems. In this context, research on the use of information systems and
innovative approaches of these systems in the protection of strategic institutions has gained
importance (Dastan, A. 2009).
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We will consider the role of information systems in protecting strategic institutions and how
innovative uses of these systems can be evaluated with symmetric and asymmetric evaluation
approaches. First, we will focus on the general challenges in protecting strategic institutions
and how these challenges can be addressed. Then, we will define the concepts of symmetric
and asymmetric evaluation and examine how these evaluation methods can be used to protect
strategic institutions. Finally, we will analyze the capabilities of information systems to
protect strategic institutions and provide governance and policy recommendations (Anamerig,
H. 2005).

2. The Importance of Information Systems in Protecting Strategic Institutions

The protection of strategic institutions is an issue of increasing importance today. These
institutions often play a decisive role in the economic, political or defense spheres of a
country and are therefore of critical value to the sector or industry in which they operate.
Therefore, the preservation of strategic institutions is of vital importance not only for their
own sustainability, but also for overall social and economic stability. Information systems
play a fundamental role in protecting strategic institutions. Today, almost all types of
organizations rely on various information systems to manage their operations, increase
efficiency, improve decision-making processes and gain competitive advantage. These
systems offer a wide range of services, from automating business processes to data analytics.
For strategic institutions, the importance of information systems becomes even greater
because these institutions often have information and processes that require a high level of
precision. For example, a bank manages customers' financial information, and an energy
company manages the country's energy supply. Interruption of the activities of such
institutions or their information falling into the hands of malicious persons may lead to
serious consequences. In this context, the importance of the role that information systems play
in protecting strategic institutions is increasingly recognized. However, there are some risks
and challenges associated with the use of these systems. For example, security issues such as
cyber attacks or internal threats can threaten the effectiveness and reliability of information
systems. The role of information systems in protecting strategic institutions is increasing, and
the effective and reliable use of these systems is of vital importance for the sustainability of
institutions and general social stability. Therefore, managers and decision-makers of strategic
institutions must constantly be vigilant about the protection and security of information
systems and continue to develop new strategies and technologies in this field (Akgiin, A. 1., &
KILIC, S. 2013).

2.1. Definition of Strategic Institutions

Strategic institutions are institutions that play a decisive role in the economic, political or
defense spheres of a country and are often of critical importance. These institutions are
generally those that are leaders in a particular sector or industry or have a significant impact
in that sector or industry. For example, large banks operating in the financial services sector,
large energy companies in the energy sector or leading companies in the defense industry can
be considered strategic institutions. The definition of strategic institutions is often directly
related to a country's national interests and security. These institutions may take important
decisions or operate that may affect a country's economic well-being, defense capacity or
international competitiveness. Therefore, the protection of strategic institutions is of critical
importance not only for the sustainability of these institutions themselves, but also for the
general welfare and security of a country.
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Protection of strategic institutions is often achieved through various security measures,
technological solutions and policies. For example, factors such as security of information
systems, physical security measures, crisis management plans and national security policies
play an important role in protecting strategic institutions. Strategic institutions are institutions
that play a decisive role in the economic, political or defense spheres of a country and are
often of critical importance. Protecting these institutions is critical to a country's national
interests and security and therefore requires ongoing attention and resources (Giildiken, N.
2006).

2.2. The Role of Information Systems

Information systems play an important role in a wide range of areas, from the daily operation
of businesses to strategic decision-making processes. In today's digital age, information
systems have become an indispensable part of businesses. These systems include
technological infrastructures used to collect, store, process, analyze and share data and
information. The role of information systems supports various objectives such as increasing
the efficiency of businesses, improving decision-making processes, gaining competitive
advantage and increasing customer satisfaction. For example, a business's customer
relationship management (CRM) systems collect and analyze customer data and provide the
business with valuable insights to improve customer relationships. Similarly, ERP (Enterprise
Resource Planning) systems used in manufacturing businesses increase the efficiency of the
business by integrating business processes such as supply chain management, inventory
control and financial management (Acaray, A. 2007).

Another important role of information systems is to help businesses gain competitive
advantage. When used correctly, businesses can follow market trends, analyze their
competitors and make strategic decisions through information systems. For example, big data
analytics and artificial intelligence technologies can provide businesses with valuable insights
to understand customer behavior and optimize marketing strategies. However, the role of
information systems is not limited to improving the internal processes of businesses. At the
same time, information systems allow businesses to interact and collaborate with their
external environment. For example, cloud computing technologies and digital communication
tools make it easier for businesses to collaborate among employees in different geographic
locations and interact with customers. Information systems are an important element that
supports and develops the activities of businesses. These systems provide the technological
infrastructure necessary to collect, process and share data and information and offer
businesses efficiency, competitive advantage and collaboration opportunities. Therefore,
effective management and use of information systems is vital to the success of businesses
(Memis, M. U. 2006).

2.3. The Importance of Innovative Information Systems

Innovative information systems are an important element that helps businesses gain
competitive advantage and adapt to the constantly changing business environment.
Innovations that go beyond traditional information systems can enable businesses to become
more efficient, flexible and customer-focused. In this context, the importance of innovative
information systems is increasing. The importance of innovative information systems is
decisive for businesses to keep up with rapidly changing technological trends and discover
new opportunities.
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For example, emerging technologies such as artificial intelligence and machine learning offer
businesses new opportunities in areas such as data analysis, customer segmentation and
personalized marketing. Thanks to innovative information systems, businesses can adopt
these technologies and gain competitive advantage (Sahin, L., CETIN, B., & YILDIRIM, K.
2009).

Additionally, innovative information systems can also help businesses improve operational
processes and reduce costs. Innovations such as automation technologies and robotic process
automation can increase the efficiency of businesses by automating repetitive tasks. Thus,
businesses need less human resources and can manage their business processes more
efficiently. Another importance of innovative information systems is that they help businesses
improve customer experience and create loyal customer bases. Innovations such as customer
relationship management (CRM) systems and digital marketing platforms enable businesses
to engage with their customers more effectively. Thus, businesses can increase customer
satisfaction and gain a competitive advantage. As a result, the importance of innovative
information systems is vital for the success of businesses. These systems help businesses keep
up with technological trends, improve operational processes, reduce costs and increase
customer experience. Therefore, it is important for businesses to invest in innovative
information systems to gain competitive advantage and achieve sustainable growth (Uniivar,
M. 2006).

3. Symmetric and Asymmetric Evaluation Approaches

Symmetric and asymmetric evaluation approaches are two different evaluation methods used
in the protection and security of strategic institutions. Both approaches are used to assess the
security posture of organizations and identify weaknesses, but they offer different
perspectives. The symmetric assessment approach aims to measure the security status of the
organization objectively and impartially. In this approach, an organization's security level is
evaluated based on certain standards or criteria. For example, an organization's information
security level can be evaluated based on its compliance with international security standards
such as ISO 27001. The symmetric assessment approach allows organizations to objectively
compare their security posture and identify opportunities for improvement (Ultav, E. E.
2010).

The asymmetric assessment approach, on the other hand, evaluates the security situation of
institutions in a broader context and emphasizes their ability to defend against threats. In this
approach, the security status of an organization is evaluated by identifying potential threats
and determining defense strategies against these threats. For example, an organization's
capabilities to defend against cyber attacks can be evaluated using penetration tests or hacker
attack scenarios. The asymmetric assessment approach helps organizations measure how
prepared they are against real-world threats and develop their security strategies accordingly.
Both assessment approaches are important for assessing the security posture of strategic
institutions and identifying opportunities for improvement. However, each offers a different
perspective and uses different evaluation techniques. Therefore, when assessing an
organization's security posture, it is important to use a combination of both symmetric and
asymmetric assessment approaches. In this way, organizations can develop their security
strategies more comprehensively and effectively (Dastan, A. 2009).
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3.1. Symmetrical Evaluation

3.1.1. Definition and Purpose

Symmetric assessment is an assessment approach that aims to measure the security status of
strategic institutions in an objective and unbiased manner. In this approach, an organization's
security level is evaluated based on certain standards or criteria. The main purpose is to
identify the security vulnerabilities of the institution, eliminate these vulnerabilities and
increase the security level of the institution. Symmetric assessment allows organizations to
objectively compare their security posture and identify opportunities for improvement. This
method of evaluation is usually performed within a specific standard or framework. For
example, compliance with international information security standards such as ISO 27001 is
an important criterion taken into account in an institution's symmetric evaluation process
(Tore, E. 2019).

3.1.2. Application Examples

Symmetric evaluation can be applied in many different industries and organizations. For
example, a bank or financial institution may use symmetric evaluation processes to ensure the
security of customer information. During this process, factors such as the institution's
information security policies, data encryption practices, access control mechanisms and
security software are examined in detail. Similarly, a healthcare organization can use
symmetric review processes to protect the confidentiality of patients' medical records. During
this process, issues such as policies to limit access to patient data, secure data storage methods
and security of medical devices are evaluated. Symmetric assessment is an effective tool to
determine whether organizations comply with established standards and to detect security
vulnerabilities. In this way, organizations can increase their security levels and reduce
potential risks (Comez, P. 2012).

3.2. Asymmetric Evaluation

3.2.1. Definition and Purpose

Asymmetric assessment evaluates the security posture of strategic institutions in a broader
context and highlights their ability to defend against potential threats. This assessment
approach evaluates the security status of the institution by identifying potential threats and
determining defense strategies against these threats. The main purpose is to measure how
prepared the organization is against real-world threats and develop security strategies
accordingly. Asymmetric assessment is often carried out using techniques such as penetration
tests, hacker attack scenarios and cyber attack simulations (Karcioglu, F., & Oztiirk, U. 2009).

3.2.2. Application Examples

Asymmetric evaluation can be applied in many different industries and organizations. For
example, a technology company may use asymmetric assessment processes to identify
cybersecurity vulnerabilities in its products and protect its critical data. During this process,
the company's network security, software security and physical security measures are tested
and potential attack scenarios are simulated. Similarly, a public agency or government
organization can use asymmetric assessment processes to test the resilience of their critical
infrastructure against cyber attacks. In this process, the resistance of critical infrastructures
against cyber attacks and emergency response plans are tested and improvement opportunities
are identified. Asymmetric assessment is an effective tool for measuring how prepared
organizations are against real-world threats and developing security strategies accordingly.
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In this way, institutions can increase their defense capabilities and be more effectively
protected against cyber attacks (Dokmen, G. 2009).

4. Analysis of the Abilities of Information Systems to Protect Strategic Institutions

Analysis of the capabilities of information systems to protect strategic institutions aims to
evaluate how effective institutions are in terms of security and to identify opportunities for
improvement. This analysis may include a number of different factors and aims to
comprehensively assess the security status of organizations' information systems. First, the
analysis process involves examining the security structures and policies of the organization's
existing information systems. This helps determine what types of threats the organization's
information systems are protected against and how effective its security measures are. For
example, measures such as firewalls, encryption methods, authentication systems and security
software can be examined. The analysis process may then use techniques such as penetration
testing or vulnerability scans to identify the organization's vulnerabilities. This helps identify
potential weak points of the organization's information systems and create action plans to
address these weak points. For example, a penetration test can be used to detect weaknesses in
specific areas, such as the organization's network security or the security of web applications.
The analysis process can also evaluate the security awareness and training level of the
organization's staff. This helps determine how secure the organization is from internal threats.
For example, the staff's response to a social engineering attack or how they responded to a
hack could be examined. Finally, the analysis process can also evaluate the organization's
security incident response capabilities and crisis management plans. This helps determine
how effectively the organization can respond to cyber attacks or other security incidents. For
example, in the event of a cyber attack, the institution's emergency response plan, crisis
communication strategy and data recovery processes can be examined. Analysis of the
capabilities of information systems to protect strategic institutions aims to comprehensively
evaluate the security situation of institutions and identify opportunities for improvement. This
analysis helps organizations become stronger and more resilient against cyber threats and is
important for ensuring a secure business environment (BULUT, Y., & ASLAN, M. M. 2022).

4.1. Symmetrical Evaluation Results

Symmetric assessment results include the results of an analysis that objectively evaluates the
security status of strategic institutions and is based on certain standards or criteria. These
results reveal the organization's security level, security policies, procedures and practices.
Symmetric assessment results help identify the organization's security vulnerabilities and
provide recommendations to close these vulnerabilities. First, symmetric assessment results
evaluate the organization's current security policies and procedures. This may include the
organization's security-related certification processes, access control policies, data privacy
policies, and security training programs. The results determine how effectively the
organization implements and complies with these policies and procedures (Rifat, I. R. A. Z.
2005).

Next, the symmetric assessment results examine the security status of the organization's
information systems. This evaluates the effectiveness of network security measures, data
encryption practices, security software and other security technologies. The results identify
security vulnerabilities in the organization's information systems and provide
recommendations to eliminate these vulnerabilities.
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Additionally, symmetric assessment results evaluate how the organization responds to
security incidents and its ability to deal with security breaches or cyber attacks. This includes
the organization's processes for detecting, responding to, and remediating security incidents.
The results determine how prepared the organization is for these events and reveal
opportunities for improvement. Symmetric assessment results comprehensively analyze the
security status of strategic institutions and are an important tool for identifying security
vulnerabilities. These results help organizations improve their security policies, information
systems and security incident response processes and contribute to organizations providing a
safe work environment (Akmese, K. A. 2018).

4.2. Asymmetric Evaluation Results

Asymmetric assessment results include the results of an analysis that evaluates the security
posture of strategic institutions in a broader context and highlights their ability to defend
against potential threats. These results show how prepared the organization is against real-
world threats and how effectively it implements its defense strategies. Asymmetric
assessment results help identify the organization's vulnerabilities, strengthen defensive
capabilities, and identify improvement opportunities. First, asymmetric assessment results
evaluate the organization's capabilities to defend against potential threats. This determines
how prepared the organization is against various threats such as cyber attacks, data breaches,
natural disasters or other emergencies. The results analyze the organization's current defense
strategies, security measures, and contingency plans. Then, asymmetric assessment results
determine the organization's cybersecurity vulnerabilities and attack surfaces. This evaluates
the vulnerabilities of the organization's information systems, network infrastructure and other
digital assets. The results determine how vulnerable the organization is to cyber attacks and
what areas need improvement (Cetin, H. 2011).

The analysis process also evaluates the organization's capabilities to defend against internal
threats. This examines the security awareness of the organization's staff, their access rights,
and their ability to detect internal threats. The results determine how resilient the organization
is to internal threats and strategies to deal with internal threats. Finally, asymmetric
assessment results evaluate how the organization responds to security incidents and crisis
management capabilities. This determines how effectively the organization responds to cyber
attacks or other security incidents. The results analyze the organization's emergency response
plans, crisis communication strategies, and post-incident recovery processes. Asymmetric
assessment results comprehensively analyze the security situation of strategic institutions and
provide an important guide to strengthen defense capabilities. These results help organizations
be better prepared against cyber threats and improve their security strategies (Anamerig, H.
2005).

4.3. Comparison and Review

Comparison and review involves in-depth analysis of symmetric and asymmetric evaluation
approaches by comparing their features, advantages and disadvantages. This comparison is
important to understand how effective both approaches are in terms of protecting strategic
institutions and security analysis. First, the symmetric assessment approach objectively
evaluates the security status of organizations based on certain standards or criteria. This
approach allows organizations to objectively compare the level of security and identify
opportunities for improvement.
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On the other hand, the asymmetric assessment approach emphasizes institutions' ability to
defend against real-world threats and focuses on determining how prepared they are against
potential threats (Acaray, A. 2007).

Symmetric evaluation is carried out within a certain standard or framework and measures the
compliance of institutions with specified criteria. This is useful for assessing how well
organizations comply with certain security standards. Asymmetric assessment, on the other
hand, simulates real-world threats and attack scenarios and determines how prepared
institutions are against these threats. Symmetric assessment focuses on identifying security
vulnerabilities by examining institutions' security policies, procedures and technological
measures. In contrast, asymmetric assessment evaluates organizations' cybersecurity
vulnerabilities and defensive capabilities based on real-world scenarios. Both approaches have
advantages and disadvantages. Symmetric assessment provides an objective measurement
based on specific standards and allows organizations to compare security levels. However,
this approach does not take into account real-world threats and attack scenarios. Asymmetric
assessment, on the other hand, tests organizations' defensive capabilities by simulating real-
world threats, but this approach also has limitations and may not fully represent a particular
threat scenario. Both assessment approaches are important for the protection of strategic
institutions and security analysis. Symmetric assessment helps objectively assess the security
level of organizations, while asymmetric assessment helps determine how prepared they are
against real-world threats. Therefore, using both approaches together can help organizations
comprehensively analyze the security situation (Giildiken, N. 2006).

5. Governance and Policy Recommendations

Management and improvement of information systems is a fundamental step to effectively
protect institutions' IT infrastructures. In this context, it is important to strengthen the
governance structure of institutions and develop appropriate policy recommendations.
Strengthening the governance structure is necessary for the effective management and
supervision of the institution's information systems. In this context, a specific information
security team or department can be established within the institution. This team is responsible
for a wide range of tasks, from daily management of information systems to the creation and
implementation of security policies. The governance structure also clarifies the roles and
responsibilities of those responsible for information systems. This increases collaboration,
speeds up decision-making and ensures consistent application of security standards. In the
process of management and improvement of information systems, continuous monitoring and
evaluation is important. Organizations can conduct periodic security audits and risk
assessments to identify security vulnerabilities and vulnerabilities. These assessments allow
organizations to evaluate the effectiveness of their security policies and identify opportunities
for improvement. Appropriate monitoring and reporting mechanisms should also be
established to monitor and analyze security events. This allows organizations to detect
potential threats early and respond quickly (Akgiin, A. I., & KILIC, S. 2013).

5.1. Management and Improvement of Information Systems

Developing policies to protect strategic institutions is a fundamental step to manage the
security risks of institutions and protect their critical assets. These policies establish specific
standards and procedures to protect the organization's information assets. First of all, a
protection policy that suits the unique needs and risk profile of institutions should be created.

58



opue
J% | UBAK
fo
INTERNATIONAL RESEARCH & DEVELOPMENT STUDIES AND INNOVATINON CONGRESS
April 6-7, 2024 / Ankara, TURKIYE
WEB: https://www.ubakkongre.com/arge
E-MAIL: akademikkongre@gmail.com

This requires a customized approach, taking into account the organization's business
processes and information assets. For example, an information asset protection policy for a
banking institution should be specifically designed to protect the confidentiality of customer
data and secure financial transactions (Canbaz, S. 2014).

Participation of all stakeholders is important in the process of determining and implementing
policies. This ensures that staff at all levels, from managers to employees, understand and
apply the policies. Additionally, policies need to be reviewed and updated regularly. Since
technology and threats are constantly changing, it is important to update policies accordingly.
Finally, effective implementation and monitoring of policies must be ensured. This includes
conducting appropriate training, increasing security awareness, and monitoring compliance
with policies. It is also important to establish appropriate mechanisms to detect and quickly
respond to policy violations. This helps organizations continuously increase their security
levels and reduce security risks (Omiirbek, V. 2003).

CONCLUSION

Governance and policy recommendations, management of information systems and
development of policies to protect strategic institutions are vital to increase the security level
of institutions and become more resilient against future threats. These processes enable
organizations to effectively manage their information systems, identify security vulnerabilities
and close these vulnerabilities by taking appropriate measures.

First of all, strengthening the governance structure enables institutions to manage their
information systems effectively. Critical tasks such as daily management of information
systems and creation and implementation of security policies are carried out through a
designated team or department. In this way, organizations can apply security standards
consistently and have the opportunity to detect and fix security vulnerabilities faster.
Continuous monitoring and evaluation during the management and improvement of
information systems enables institutions to constantly review their security situation. In this
way, the effectiveness of existing security policies is evaluated, risks are identified and
security levels are increased by taking appropriate measures.

Developing policies to protect strategic institutions is of critical importance to protect the
information assets, operations and reputation of institutions. Policies designed in accordance
with unique needs and risk profiles help institutions determine and implement security
strategies. Additionally, regularly reviewing and updating policies enables organizations to
adapt to the changing threat landscape.

Governance and policy recommendations ensure the effective development of policies for
managing information systems and protecting strategic institutions. Successful
implementation of these processes helps organizations increase their security levels, protect
their information assets, and be better prepared against future threats.
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SPECIATION OF HEAVY METALS AND MICROBIAL CONTAMINANTS IN
HARMATTAN DUST WITHIN THE FEDERAL POLYTECHNIC KAURA NAMODA
MAIN CAMPUS, ZAMFARA STATE

Momoh Shaibu
Department of Science Laboratory Technology, Federal Polytechnic Kaura Namoda

Ahmed A. Abbas
Department of Science Laboratory Technology, Federal Polytechnic Kaura Namoda

ABSTRACT

Human exposure to Hamattan dust has become an emerging area of human concern,
especially in the Northern part of Nigeria. This research was carried out to determine the
speciation of selected heavy metals and microbial contaminants in Hamattan dust. The
suspended Hamattan dust samples were trapped with the aid of cleaned Petri dish 4.5cm high
above the grand within the polytechnic main campus. December 2023 to February 2024 was
the sampled collection period. The composite samples of each month were extracted in five
extraction phase namely; exchangeable fraction, bound to carbonate, bound to oxide, bound to
organic and residual extraction using standard analytical methods and Atomic Absorbance
Spectrophotometer (AAS) for the analysis. The average results of each fraction of extraction
shows; Cu (0.919 mg/kg) and pb (0.253 mg/kg) were high in December and January while Zn
(0.584 mg/kg) and Ni (0.117 mg/kg) were high in February. Serial dilution techniques on
nutrient agar medium were used for the isolation and identification of microorganisms. The
following microorganisms were identified; Bacillus, Aspergillums and Cladosporium. There
is need for protective measured such as face mask to reduced direct exposure to the dust
during the Harmattan period.

Keywords: Heavy Metal, Harmattan Dust, Microorganisms and Atomic Absorbance
Spectrophotometer.
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NUMERICAL STUDY OF PHYSIOLOGICAL BLOOD FLOW WITH STRETCHING
CAPILLARY ON MHD MICROPOLAR FLUID

Dr. Binyam Zigta
Wachemo University, College of Natural and Computational Science,
Department of Mathematics

Abstract

Numerical analysis of mixed convection flow of MHD micropolar fluid with stretching
capillary in the presence of thermal radiation, chemical reaction and viscous dissipation has
been studied. The governing non linear partial differential equations of momentum, angular
velocity, energy and concentration are converted into ordinary differential equations using
similarity transformations which can be solved numerically. The dimensionless governing
equations are solved using ode45. The effect of physical parameters such as micropolar
parameter, Hartmann number, microinertial density parameter, thermal radiation parameter,
Eckert number, Schmidt number and chemical reaction parameter on flow variables i.e.,
velocity of micropolar fluid, microrotation, temperature and concentration has been discussed
graphically. MATLAB code is used to analyze numerical facts. Furthermore, computational
values of local skin friction coefficient, local wall coupled coefficient, local Nusselt number
and local Sherwood number for different values of parameters have been investigated.
Keywords: thermal radiation, chemical reaction, viscous dissipation, micropolar fluid,
similarity transformation.
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RNN DIFFERENTIATE WITH FUNCTIONS OF RNN WITH NEW ERA WORK

MUHAMMAD FAISAL
Allama Igbal Open University
ORCID: 0000-0002-5797-766X

ABSTRACT

RNNs are particularly effective for sequential data because they have a form of memory,
allowing them to capture temporal dependencies in the data. This makes them well-suited for
tasks such as language modeling, machine translation, speech recognition, and time series
prediction, among others. They process inputs sequentially, maintaining an internal state that
represents information from previous time steps, which can influence the processing of
subsequent inputs. This ability to retain and utilize past information is what makes RNNs
powerful for modeling sequential data. In the new era of deep learning and artificial
intelligence, recurrent neural networks (RNNs) continue to play vital roles in various
applications due to their ability to model sequential data effectively. RNNs are extensively
used in NLP tasks such as language modeling, sentiment analysis, named entity recognition,
machine translation, and text generation. With advancements like long short-term memory
(LSTM) and gated recurrent units (GRUs), RNNs can better capture long-range dependencies
in text data. RNNs are employed for analyzing and predicting time series data in various
domains such as finance, weather forecasting, healthcare, and energy consumption. They can
learn complex patterns and dependencies in temporal data, enabling accurate forecasting and
anomaly detection. RNNs are utilized in automatic speech recognition systems to transcribe
spoken language into text. They are also used in speech synthesis systems, where they
generate human-like speech from text input. Applications include virtual assistants, voice-
controlled devices, and speech-to-text services. RNNs, in combination with convolutional
neural networks (CNNs), are used for generating textual descriptions of images. By
integrating visual and linguistic information, these models can produce accurate and
descriptive captions for images, enhancing accessibility and understanding. RNNs are
employed in generative models such as variational autoencoders (VAEs) and generative
adversarial networks (GANs) to generate realistic data samples. They can be used for
generating text, music, images, and even videos, facilitating creative applications and content
creation. RNNs are utilized in reinforcement learning algorithms for sequential decision-
making tasks such as robotic control, game playing, and autonomous driving. They enable
agents to learn policies that depend on past actions and observations, leading to more efficient
and adaptive behavior. RNNs are employed in recommendation systems to model sequential
user interactions and preferences. By analyzing users' past behaviors and feedback, these
models can generate personalized recommendations for products, content, or services,
enhancing user experience and engagement. RNNs continue to be at the forefront of
innovation in deep learning, powering a wide range of applications across diverse domains in
the new era of Al and machine learning.

Keywords: sequential, autoencoders, decision-making, autonomous, enhancing.
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MIKROEMULSIYON FORMULASYQNLARINDA TASARIMLA KALITE
YAKLASIMININ DEGERLENDIRILMESI

Dr. Ogr Uyesi Esra DEMIRTURK
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ORCID: 0000-0002-8918-0073
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OZET

Ilag tastyic1 sistemler, insanlar ve hayvanlar iizerinde terapétik etki olusturmak amactyla bir
farmasotik bilesigin salim hizini/yerini kontrol etmek, etkinligini, stabilitesini artirmak gibi
bircok nedenle gelistirilen sistemlerdir. Mikroemiilsiyonlar, parenteral, pulmoner, oral,
transdermal, intranazal ve oftalmik yollardan uygulanabilmektedir. Bu dozaj sekilleri birgcok
yoldan viicuda verilmeye elverisli ve kararli sistemler olmalarinin yanisira, hazirlama-
uygulama kolaylig1 ve etkin maddenin ¢oziiniirliigli dolayisiyla biyoyararlanimi arttirma
potansiyellerinden dolay1 farmasétik alanda. son donemlerde ilgi ¢ekici bir ilag tasiyict sistem
olarak 6n plana ¢ikmaktadir.

Tasarim yoluyla farmasdtik kalite, farmasdtik bir iiriiniin iiretim prosesinin sonunda elde
edilmesi planlanan kalite standartlarina sahip olmasi ig¢in {riiniin farmasotik gelisim
asamasinda ve optimizasyonunda ¢ok yaygin kullanilan, iizerinde 6nemle durulan, modern bir
yaklasimdir. Uriiniin gelistirilmesi sirasinda izlenecek iiretim proseslerinin tasarlanmasini ve
gelistirilmesini  kapsamaktadir. Farmasotik tasarimla kalite yaklasimi, on formiilasyon
asamasindan ticari lretim siirecine kadar iirliniin yasam dongiisii boyunca elde edilen
bilgilerin bir araya getirilerek Onceden tanimlanmis nihai iirlin kalitesine ulagilmasini
saglamaktadir. Bu yaklasim o©n bilgilerin, deney tasarimi c¢aligmalarinin, kalite risk
yonetiminin ve iriiniin yasam dongiisii siiresince edinilen bilgilerin birlestirilmesini ve
kullanilmasii igermektedir. Farmasotik tasarimla kalite yaklagiminin temel amaglarindan
birisi hastalar i¢in daha yiiksek ve siirekli olarak tekrarlanabilir kalitede farmasdétik {iriinler
tasarlamak ve tiretim siireclerini gelistirip kontrol etmektir.

Mikroemiilsiyonlar, kullanilan bilesenlerin 6zelligine gore kendiliginden olusum gosterebilen,
disaridan verilmesi gereken enerji miktarinin diisiik olmasi dolayisiyla mali avantaj saglayan,
optimize edildiklerinde termodinamik ve fiziksel olarak kararli olan, en 6nemlisi de pek ¢ok
etkin maddenin mikroemiilsiyonunun hazirlanmasi1 miimkiin oldugundan, sanayi i¢in liretimi
ve tasinmast kolay, ideal dozaj sekilleri olarak oOne ¢ikmaktadir. Mikroemiilsiyon
formiilasyonlariin tasarlanmasi i¢in kullanilan Farmasotik Tasarim yoluyla Kalite (QbD)
yaklagiminda risk degerlendirilmesi agisindan; Kritik kalite 6zellikleri (CQA), kritik madde
ozellikleri (CMA) ve kritik proses parametrelerinin (CPP) tanimlanmasi olduk¢a 6nemlidir.
Anahtar Kelimeler: Mikroemiilsiyon, farmasotik tasarim ile kalite, kritik kalite 6zellikleri.
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EVALUATION OF QUALITY BY DESIGN APPROACH IN MICROEMULSION
FORMULATIONS

ABSTRACT

Drug delivery systems are systems developed for many reasons such as controlling the release
rate/location of a pharmaceutical compound, increasing its efficacy and stability in order to
produce therapeutic effects on humans and animals. Microemulsions can be administered via
parenteral, pulmonary, oral, transdermal, intranasal and ophthalmic routes. These dosage
forms have recently come to the forefront as an interesting drug carrier system in the
pharmaceutical field due to their potential to increase bioavailability due to their ease of
preparation-application and solubility of the active substance, as well as being convenient and
stable systems that can be administered to the body by many routes.

Pharmaceutical quality by design is a modern approach that is widely used and emphasized in
the pharmaceutical development and optimization of a pharmaceutical product to ensure that
it meets the quality standards planned to be achieved at the end of the manufacturing process.
It involves the design and development of manufacturing processes to be followed during
product development. The pharmaceutical quality by design approach combines information
obtained throughout the product life cycle, from the pre-formulation stage to the commercial
production process, to achieve a predefined final product quality. This approach involves the
combination and utilization of prior knowledge, design of experiments, quality risk
management and knowledge gained during the product life cycle. One of the main objectives
of the pharmaceutical quality by design approach is to design pharmaceutical products of
higher and consistently reproducible quality for patients and to develop and control
manufacturing processes.

Microemulsions stand out as ideal dosage forms that can form spontaneously according to the
properties of the ingredients used, provide financial advantages due to the low amount of
energy required to be supplied externally, are thermodynamically and physically stable when
optimized, and most importantly, since it is possible to prepare microemulsions of many
active substances, they are easy to produce and transport for the industry. In the Quality by
Pharmaceutical Design (QbD) approach used to design microemulsion formulations, it is very
important to define critical quality attributes (CQA), critical material properties (CMA) and
critical process parameters (CPP) for risk assessment.

Keywords: Microemulsion, quality by pharmaceutical design, critical quality attributes.
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LEVERAGING THE MULTI-PHASE SYSTEMS OF COMPUTER CONTROLLED
UAV
IN DEPTH

Shahriyar GULIYEV

Nakhchivan State University, Faculty of Architecture and Engineering, Department of
Electronics and Information Technology

ORCID: 0009-0009-3433-2816

ABSTRACT

The integration of autonomous UAVs/UAS has led to the emergence of highly complex
systems, particularly in swarm configurations. These systems pose significant challenges due
to their intricate control mechanisms, where precise and responsive control is essential to
navigate without errors or collisions. This paper explores its three essential phases: pilot
command, automatic state detection and corrective action. Commercial-grade RPAVS are
equipped with sophisticated units such as FMS comprising FMC and AFCS/AFGS with FCC,
INS incorporating IMUs, and EFIS. These advanced systems, albeit expensive, offer high
reliability in operation. However, regardless of UAV type, the two critical synergistic
components, Flight Computers (outer loop controller, MPU) and Flight Controllers (inner
loop controller, MCU) are indispensable. They play essential roles in enabling autonomous
flight operations. The flight controller focuses on stabilizing the drone (at a specified angle or
vehicle body rate), adjusting motor outputs based on sensor feedback to maintain orientation,
stability and maneuverability. The flight controller processes accelerometer and gyroscope
data to estimate the drone's orientation, employs filtering techniques like Complementary,
Kalman, or Madgwick filters for altitude estimation, utilizes a PID controller to generate
stabilized signals for motor control. Meanwhile, the flight computer handles a continuous
stream of input and output data, utilizing systems like Robot Operating System (ROS, has an
interrupt handler) for sensor data processing and decision-making. The main interrupt handler
manages the flow of sensor data for processing by the flight computer. Odometry, obtained
from cameras or LiDAR, helps estimate the drone's position based on its surroundings or
movement. GPS data informs the flight computer of its spatial location. Flight computer
simulates a pilot by generating pilot commands based on sensor data to navigate the drone
point-to-point without crashing, and also executing mission plans. A mission planner decides
the drone's tasks, generating vehicle state set points for the pilot or flight computer to follow.
Despite the option to consolidate functions onto the flight computer, keeping them separate -
maintaining a dedicated flight controller ensures operational efficiency, stability and
reliability, especially in scenarios where the flight computer MPU may encounter processing
constraints or errors.

Keywords: Autonomous UAVs, FMS, Flight Computers, Flight Controllers, Sensor Fusion,
Stabilization Algorithms, Mission Planning, PID Control, Gyroscopes, Accelerometers, GPS
Data, Odometry, Swarm Configurations.
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