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Ozet

Sogutma sistemlerinde sogutucu akigskan kacaklart montaj ve servis hatalarindan kaynaklanabildigi gibi, zaman iginde boru ve
baglantilardaki titresime ve malzeme yipranmasina bagli olarak olusabilmektedir. Bu durum, sogutma sisteminin ¢aligma verimini
engelleyerek, sogutma/isitma kapasitesini diisiirme ve sistemde kizginlik artisina neden olmaktadir. Ayrica, emme hattinda vakum
disiisti gergeklesecegi icin sisteme hava ve nem girisinden dolayi i¢ kirlenme ve tikanma olusmaktadir. Sogutucu akiskan kagaklarinin
tespitinde kopiikleme ve akiskan kacak dedektorii ile algilama kullanilan en yaygin yontemlerdir. Bu calismada, bir sogutma
sisteminde olusabilecek kacaklarin tespiti i¢in, kizilotesi goriintii isleme teknigine dayali yeni bir yontem onerilmistir. Bunun igin ilk
olarak, R22 sogutucu akigkan kullanilarak hazirlanan deney diizeneginde, 7 farkli noktada, farkli zamanlarda yapay kacaklar
olusturulur. Daha sonra, saglam sistem kizilGtesi goriintiisii ile yapay kagak yapilmis sistem goriintiileri lizerinden daha 6nceden tespit
edilmis 12 alt bolgeden 6znitelik verileri ¢ikartilmaktadir. Oznitelik 6zellik verilerinin elde edilme isleminde, belirlenen 12 bélgenin
yiizey sicaklik bilgileri kullanilmistir. Yiizey sicaklik bilgileri minimum, maksimum, ortalama ve en yogun sicaklik bilgisi olarak dort
farkli sekilde ¢esitlendirilmistir. Kiziltesi goriintii analizi islemini gerceklestirmek igin elde edilen Oznitelik verileri Pearson
Korelasyon Benzerlik Analizi (PKBA) islemine sokulmaktadir. Son olarak, izlenmesi gereken 12 alt bolgenin PKBA sonuglar1 bir esik
degere tabi tutularak, esik degerin altinda kalan bolgelerde “Kagak vardir” tespiti yapilmaktadir. Diger bir olasi durum ise, eger
saglam ve kagak kizil6tesi karsilastirmasinda, benzerlik degerinin ¢ok yiiksek bir deger olusmasinda, bu bolgeler i¢in “Kacak yoktur”
sonucunu vermektedir. Kiziltesi goriintii isleme teknigi kullanilarak gergeklestirilen PKBA ile kagak tespit iglemi, kullanim kolayligi,
hizl1 ve es zamanh kagak tespit etme noktasinda daha avantajli oldugunu gostermistir.

Anahtar Kelimeler: Sogutucu akiskan kagak tespiti, Kizilotesi goriintii isleme, Pearson Korelasyon Benzerlik Analizi

Using Pearson Correlation Similarity Analysis Method on Infrared
Images to Detect Refrigerant Leakage in Refrigeration Systems

Abstract

Refrigerant leaks in refrigeration systems can be caused by assembly and service failures, as well as due to vibration and material
wear in pipes and connections over time. This situation prevents the working efficiency of the refrigeration system, decreasing the
cooling/heating capacity and causing an increase in superheating in the system. In addition, internal contamination and clogging
occurs due to air and humidity entry into the system, as there will be a vacuum drop in the suction line. Foaming and detection with
fluid leakage detector are the most common methods used to detect refrigerant leakages. In this study, a new method based on infrared
image processing technique was proposed to detect leakages that may occur in a refrigeration system. For this, firstly, in the
experimental setup prepared using R22 refrigerant, artificial leakages are created at 7 different points and at different times.
Afterwards, feature data are extracted from 12 sub-regions previously determined by using the robust system infrared image and
artificially illegal system images. In the process of obtaining feature property data, the surface temperature information of 12 sub-
regions determined was used. Surface temperature information has been diversified in four different ways as minimum, maximum,
average and most intense temperature information. In order to perform the infrared image analysis process, the feature data obtained
are entered into the Pearson Correlation Similarity Analysis (PCSA) process. Finally, the PCSA results of the 12 sub regions that need
to be monitored are subjected to a threshold value and the regions below the threshold value are detected as “There is leakage”.
Another possible situation is that if the similarity value is very high in the comparison of robust and artificially illegal system infrared,
it gives the result "No leakage" for these regions. Leakage detection with PCSA using infrared image processing technigue has shown
that it is more advantageous in terms of ease of use, fast and simultaneous leakage detection.

Keywords: Refrigerant leakage detection, Infrared image processing, Pearson Correlation Similarity Analysis
1


http://dergipark.gov.tr/ejosat

ISI I |SI I 4™ |nternational Symposium on Multidisciplinary
' ’ Studies and Innovative Technologies
(]

2020  october 22-24, 2020, Turkey Turkey Section

Tirkiye’deki Jeotermal Enerjinin Birincil Enerji Arzi1 Yoniinden
Degerlendirilmesi
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0z

Diinyada enerji kaynaklarinin ve 6zellikle yenilenebilir enerji kaynaklarindan jeotermal enerjinin yeri olduk¢a 6nemlidir. Jeotermal
enerji, isletme maliyetinin ucuz olmasi, devreye girmesinin hizli olmasi ve gevresel sartlardan etkilenmemesi gibi nedenlerden dolay1
gliniimiizde elektrik enerjisi liretimi, 1sitma sogutma sistemleri, kimyasal madde ve mineral iiretimi gibi birgok alanda oldukga tercih
edilen bir yenilenebilir enerji kaynagidir. Jeotermal enerjinin kullanilabilmesi igin gerekli baslica kosullar; ulasilabilirlik, buhar ve
sicak suyu pazarlayabilmek amaciyla bir iiriin haline getirmede doniisiim teknolojisine sahip olmak ve ticari kullanimda ekonomik
anlamda digerleriyle rekabet edebilmek amaciyla etkin bir siirecin olmasidir. Ulkemiz jeolojik ve cografik lokasyonu itibariyla aktif
bir tektonik kusak tizerinde yer almaktadir. Bu yilizden jeotermal enerji a¢isindan 6nemli bir potansiyele ve diinya iilkeleri arasinda iyi
bir konuma sahiptir. Giiniimiizde diinyada ve Tiirkiye’de niifus artis1 ve teknolojik gelismelerin gittikge artmasiyla birlikte, enerji
tiiketimi de buna bagli olarak giin gectik¢e artmaktadir. Bu artisin ya da varsa trendin yillara gére degisiminin belirlenmesi ve analiz
edilmesi ilerisi i¢in yapilacak planlamalarda biiyiikk 6nem tasimaktadir. Bu ¢alismada, Tiirkiye’nin 2009 2018 yillar1 arasindaki
jeotermal enerji birincil enerji arzi istatistiksel analiz yontemleri kullanilarak degerlendirilmistir. Bunun igin yillara gére birincil enerji
arzi1 verileri, istatistiksel analiz yontemlerinden Mann-Kendall trend analizi ve Sen’in egim testi ile analiz edilmistir. Analiz sonuglari
ve elde edilen grafikler incelendiginde birincil enerji arzinda pozitif yonlii bir trend oldugu ve 6zellikle 2013 yili ve sonrasinda bu
trendde ciddi bir artis oldugu gozlemlenmistir. Elde edilen tim sonuglar grafiklerle ve sonug tablolartyla detayli olarak gosterilmistir.
Sonug¢ olarak niifus artisi ve teknolojik ilerlemelere bagli olarak jeotermal enerji birincil enerji arzinin gittikge artacagi
diistiniilmektedir.

Anahtar Kelimeler: Jeotermal enerji, Mann-Kendall trend analizi, Sen’in egim testi.

Evaluation of Geothermal Energy in Turkey in Terms of Primary
Energy Supply

Abstract

The place of energy resources and especially geothermal energy, which is one of the renewable energy sources, is very important in
the world. Geothermal energy is a highly preferred renewable energy source in many areas such as electrical energy production,
heating cooling systems, chemical material and mineral production due to reasons such as low operating costs, fast activation and not
being affected by environmental conditions. The main conditions for the use of geothermal energy are accessibility, having the
transformation technology into a product in order to market steam and hot water, and having an effective process in order to compete
with others economically in commercial use. Our country is located on an active tectonic belt in terms of its geological and
geographical location. Therefore, it has an important potential in terms of geothermal energy and a good position among the world
countries. Today, with the growing of population growth and technological development in the world and in Turkey, energy
consumption is increasing day by day depending on this. Determining and analyzing this increase or trend over the years has a great
importance in future planning. In this study, the primary energy supply of geothermal energy in Turkey between 2009-2018 were
evaluated using statistical analysis methods. For this, primary energy supply data by years have been analyzed with statistical analysis
methods Mann Kendall trend analysis and Sen's slope test. When the analysis results and the graphs obtained are analyzed, it is
observed that there is a positive trend in primary energy supply and a significant increase in this trend especially in 2013 and
afterwards. All the obtained results are shown in detail with graphics and result tables. As a result, it is thought that the primary
energy supply of geothermal energy will increase gradually due to population growth and technological advances.
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MOBILE HEALTHCARE SERVICE ROUTING AND SCHEDULING PROBLEM: A CASE
STUDY IN ANKARA

IThami AKKUS", Ece Arzu YILDIZ?, Ismail KARAOGLAN®, Fulya ALTIPARMAK?*

Abstract — Over the past 50 years societies’ healthcare needs have changed and a change in health policy
became essential. Governments tend to support preventive rather than curative healthcare service. This
policy emerged from spending less to protect peoples’ health in order not to pay more for treatment. It
is not a policy anymore to build district hospitals in every village, but it is still an issue to bring them
healthcare service. To tackle this issue, Turkey Ministry of Health has enforced to give mobile
healthcare services in rural areas by approximately 7.5 thousand physicians at 3.4 thousand family health
centers. These physicians, who work 8 hours in each day, can give mobile healthcare service to
approximately 9 million people in each month. In this mobile application, each village has to be visited
multiple times in a month by an assigned physician from corresponding family health center considering
minimum service time according to its population. Based on the characteristics of this mobile healthcare
service, it can be considered as a Multi-depot Periodic Time Constrained Vehicle Routing Problem (md-
PTCVRP). In this study, we present a mixed-integer programming formulation for the md-PTCVRP.
The goal is to derive daily routes of the physicians via some constraints such as time limit, route duration,
minimum service time, assigning each physician the same villages by minimizing total route cost for
each month. The results are compared with the real life application of Health Directorate of Ankara
province.

Keywords — Healthcare Logistics, Mobile Healthcare, VRP, multi-depot, periodic VRP, time
constrained VRP
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The Impacts of Mental and Physical Fatigue of Employees on the
Perception Level and the Risk of Accident

Ahmet Tasdelen!, Alper Ozpinar*”
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Abstract

The sources of work accidents identified in the root cause analysis are dangerous behaviors and dangerous occurrences. Despite the
studies, improvements, and arrangements made on this subject in recent years, the status of the matter has not been improved until
today, and the rates of occurrences have almost remained the same. In the accident root cause studies conducted, the findings suggest
that the human factor is the leading cause of accidents in the workplace. However, pointing out that the human factor alone is not enough
to correctly examine the causes of these accidents. In the assessments performed, the physical and mental fatigue and psychological
conditions of the workers are generally excluded from the studies. Despite this, the perceptual deficit that arises from fatigue and
insomnia plays a significant role in the occurrence of accidents or near-miss incidents. These fluctuating changes in the mental and
physical well-being of the worker overtime often go unnoticed by both the employee and the employer. By regularly monitoring the
components of this state of well-being, within the scope of occupational health and safety, it must be aimed at proactive and preventive
protection of the health and safety of employees in the workplace concerning the environment, equipment, and individual/team. In this
study, a roadmap developed for the prevention of near-miss incidents or accidents that may occur due to changes in decision-making
skills, risk-taking behaviors, and reaction time of employees due to deterioration in the perception levels of them, and a matching matrix
regarding the Occupational Health and Safety (OHS) processes are presented.

Keywords: The root cause of the accident, mental fatigue, fatigue, insomnia, perception
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U-Net ile Cekirdek Segmentasyonunda Hiper Parametre
Optimizasyonu Etkisinin Degerlendirilmesi
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Oz

T1bbi goriintiilerin yorumlanarak hasta ve hastalik hakkinda 6nemli veriler elde edilmesi zaman ve emek agisindan oldukg¢a maliyetlidir.
T1bbi goriintiilerin yapay zeka yontemleri ile analiz edilmesi sayesinde hastalik tespitinin yapilmasi, siniflandirilmasi ve bunlarin
otomatiklestirilmesi uzmanlarin is ylkiinii azaltmaktadir. Bu ¢alismada, Data Science Bowl 2018 veri sctinden elde edilen tibbi
goriintiilerdeki ¢ekirdeklerin tespitinin otomatiklestirilmesi yapilmaktadir. Data Science Bowl 2018, c¢ekirdek tespitinin
otomatiklestirilmesi amaciyla bir yarisma i¢in bir araya getirilmis tibbi goriintiilerden olusmaktadir. Bu veri seti icerisinde 670 adet
egitim goriintlisli ve bunlara ait maske goriintiileri ile 65 adet test goriintiisii yer almaktadir. Test goriintiilerine ait maske goriintiileri
olmadigi i¢in ¢alisma, egitim goriintiilerinin %10’unun dogrulama verisi olarak ayrilarak bu veriler iizerinden yapilmaktadir. Calismada,
¢ekirdek tespitinin otomatiklestirilmesinde U-Net Evrisimli Sinir Ag1 kullanilip en yiiksek dogruluk ve en diisiik hata oraninin elde
edilmesi amaglanmistir. Cekirdek tespitindeki dogruluk oraninin arttirtlmasi ve hata oraninin minimize edilmesi amaglandig1 igin,
yapilan deneysel galismalar iki béliime ayrilmaktadir. i1k olarak Adam optimizasyonu ve belirli hiper parametreler kullaniimakta, ikinci
boliimde ise sonuglarin en iyilenmesi igin hiper parametre optimizasyonu yapilmaktadir. Hiper parametre optimizasyonu i¢in Izgara
Arama yontemi tercih edilmistir. Deneysel ¢aligmalarin ilk agamasinda dogrulama verileri i¢in elde edilen dogruluk oran1 0.9675 olarak
bulunmustur. Hiper parametre optimizasyonu yapildiktan sonra ise dogrulama verileri i¢in en iyi iki sonug sirasi ile 0.9698 ve 0.9739
olarak bulunmustur. Son olarak, en iyi sonucu veren 0.9739 orani igin belirlenen hiper parametreler Stokastik Gradyan inis, RMSProp
ve AdaDelta optimizasyon yontemleri i¢in de denenmistir. Bu sayede optimizasyon yontemlerin kiyaslamas: da yapilmis ve en iyi
sonucu veren optimizasyon yonteminin Adam optimizasyonu oldugu belirlenmistir.

Anahtar Kelimeler: Tibbi Goriintii Segmentasyonu, Cekirdek Tespiti Otomasyonu, U-Net, Hiper Parametre Optimizasyonu, Izgara
Arama.

Evaluation of Hyper Parameter Optimization Effect on Nuclei
Segmentation with U-Net

Abstract

Interpreting medical images and obtaining important data about the patient and the disease is very costly in terms of time and effort.
Thanks to the analysis of medical images with artificial intelligence methods, disease detection, classification and automating these is
reduced the workload of experts. In this study, the process of automating the detection of the nuclei in medical images obtained from
the Data Science Bowl 2018 data set is carried out. Data Science Bowl 2018 consists of medical images put together for a competition
to automate nuclei detection. This data set includes 670 training images and their mask images and 65 test images. Since there are no
mask images belonging to the test images, the study is carried out by separating 10% of the training images as validation data. In the
study, it is aimed to achieve the highest accuracy and the lowest error rate by using U-Net Convolutional Neural Network to automate
nuclei detection. Since it is aimed to increase the accuracy rate in nuclei detection and to minimize the error rate, the experimental
studies are divided into two parts. Firstly, the hyper parameters determined by the trainer have been run with Adam optimization, and
in the second part, hyper parameter optimization is performed to optimize the results. Grid Search method is preferred for hyper
parameter optimization. In the first stage of experimental studies, the accuracy rate obtained for verification data was found to be 0.9675.
After the hyper parameter optimization, the best two results for the validation data were found as 0.9698 and 0.9739, respectively.
Finally, the hyper parameters determined for the ratio of 0.9739 that gives the best result are also tested for Stochastic Gradient Descent,
RMSProp and AdaDelta optimization methods. Thus, the comparison of optimization methods is also made and it was determined that
the optimization method that gave the best results is Adam optimization.

Keywords: Medical Image Segmentation, Nuclei Detection Automation, Hyper Parameter Optimization, Grid Search.
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Gorunum Tabanh Yiiz Tanima Yontemleri Kullanilarak Cinsiyet
Belirleme
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Oz

Teknolojik gelismeler ile birlikte yiiz ve cinsiyet tanima sistemleri giiniimiiziin popiiler calismalar konusu haline gelmistir. insan
bilgisayar etkilesiminin temel yaklasimlarindan biri olan cinsiyet siniflandirmasi, akilli bina uygulamalarindan giivenlik
sorusturmalarina kadar pek ¢ok alanda yaygin olarak kullaniimaktadir. Bu calismada, goriiniim tabanli cinsiyet siniflandirma
yontemleri kullanilarak cinsiyet tespiti yapilmistir. Goriiniim tabanlh sistemlerde 6zellik ¢ikarmak i¢in yerel ikili oriintii (LBP), Radon
ve Gabor doniisiimleri kullanilmistir. Ortaya ¢ikan veri matrislerindeki yiiksek boyutlar1 azaltmak i¢in ise temel bilesen analizi (PCA)
yontemi tercih edilmistir. Verileri siniflandirmak i¢in destek vektér makinesi (SVM) smiflandiricist kullanilmistir. Veri tabami olarak
FERET veri tabanindaki kisilere ait 6n yiiz goriinimleri kullanilmistir. Veri tabanindaki resimlerin %701 egitim verisi olarak
kullanildiginda %89; %90°1 egitim verisi olarak kullanildiginda ise %96°lara varan dogruluk oranlarina ulagilmistir. Ayica sonuglardan
Radon doniisiimiiniin mevcut cinsiyet belirleme yontemlerine dahil edilmesinin sistem dogrulugunu artirdig1 goriilmiistiir.

Anahtar Kelimeler: Cinsiyet tanima, Goriiniim tabanli yéntemler, LBP, PCA, SVM.

Gender Classification Using Appearance Based Face Recognition
Methods

Abstract

Today, intensive studies on facial recognition systems have become an important issue. Gender classification, which is one of the
basic approaches of human computer interaction, is widely used in many areas, from smart building applications to security
investigations. In this study, gender recognition has been made by using appearance based gender classification systems. Local Binary
Pattern (LBP), Radon and Gabor transform methods have been used to extract of features in appearance based systems. Principal
Component Analysis (PCA) method has been preferred to reduce the high dimension of the resulting data matrices. Support Vector
Machine (SVM) classifier is used to classify data. The front face views of the people in the FERET database were used as a database.
Accuracy rates of up to 89% were achieved when 70% of the images in the database were used as training data. This value reaches up
to 96% were obtained when 90% of the images were used as training data. Additionaly, the results was showed that the inclusion of
Radon conversion in current gender recognition methods increases system accuracy.

Keywords: Gender recognition, Appearance based methods, LBP, PCA, and SVM.
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A Hybrid Multicriteria Decision Approach for Industrial Robot
Selection
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Abstract

Numerous manufacturing companies worldwide have widely adopted industrial robots due to their advantages, such as increased
efficiency and profitability. Robots with numerous features and abilities are available for a wide variety of applications. They can handle
numerous tasks in various industrial applications, including welding, assembly, material handling, loading, and painting. The selection
of a robot for a particular application is a multifaceted task due to its complexity, advanced features, and facilities. The decision-maker
needs to choose the most suitable robot, taking into account the various features, maximizing benefits, and minimizing costs. In this
context, the main objective of this study is to present an integrated multiple criteria decision analysis (MCDA) approach for industrial
robot selection. The selection of the optimal robot is conducted based on three weighting methods, namely standard deviation (SD),
mean weight (MW), and Shannon entropy, and three MCDA methods, namely additive ratio assessment (ARAS), simple additive
weighting (SAW), and weighted product method (WPM). The objective weighting methods, SD, MW, and Shannon entropy, are adopted
to eliminate subjective evaluations while determining attribute weights. Using the output of each weighting method as the input of each
MCDA method, nine different ranking models are developed. The correlation between all models is examined through Kendall’s
correlation coefficients. The results of all method pairs are integrated through the Borda method to reach a final consensus ranking. The
results indicate that the proposed hybrid approach can be utilized successfully for the purpose of the present study, and ARAS is the
most robust method.

Keywords: Industrial robots, Robot selection, Multi-attribute decision making, Borda, Additive ratio assessment.
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Oz

Sosyal medya kullanici tabanli olmakla beraber biiyiik kitleleri bir araya getiren kullanicilarin kendi iirettigi icerigi paylastigi online bir
agdir. Sosyal medya kisiler ve kurumlar arasindaki etkilesimi arttirmasi nedeniyle giiniimiizde aktif olarak kullanilmaktadir. Sosyal
medya sahip oldugu biiyiik potansiyeli nedeniyle kotii niyetli kisilerinde dikkatini gekmektedir. Saldirganlarda kurbanlarina ulagmak
icin sosyal medyayi aktif olarak kullanmaktadir. Kisi ve kurumlar: etkileyen genis ¢apli bu tehditlere kars1 biiytiik 6lgekli giivenlik
yatirimlari yapilsa da kesin olarak ¢dziim bulunamamaistir. Bu ¢alismada, sosyal medyada ortaya ¢ikan giivenlik zafiyetleri, alinabilecek
onlemler ve korunma yollar1 tanimlanarak son kullanici farkindalig1 yaratilmak amaclanmigtir.

Anahtar Kelimeler: Sosyal medya, Sosyal Aglarda Saldir1 Tiirleri, Giivenlik A¢iklar1.

Security Risks and Safeguard Measures in Social Media Usage

Abstract

The social media is a user-based online network that brings large masses together, where users share their own content. Social media is
actively used today since it expands the interaction between individuals and institutions. Due to its great potential, social media also
attracts the attention of malicious individuals. The attackers also use social media actively to reach their victims. Although large-scale
security investments are made against these widespread threats affecting individuals and institutions, no definite solution has been found
yet. In this study, it was aimed to increase awareness of end-users by identifying the security weaknesses in social media, measures that
can be taken and the ways of protection.

Keywords: Social media, Types of attacks in Social Networks, Safety Vulnerabilities, Computer Security, Malware.
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Abstract

The process of reducing the phase difference between current and voltage as much as possible by balancing the reactive power is known
as reactive power compensation. With reactive power compensation, over currents and voltage drops in the transmission lines are
prevented and higher quality, cheaper, and more efficient energy is provided. Reactive power compensation is done by switching
capacitors with proper values. In a reactive power compensation system, capacitors are switched on and off by a controller. The
switching behavior of this system can be characterized as a discrete event system (DES) that has discrete states and the state evolution
depends on the occurrence of asynchronous events. In this paper, the control mechanism of a reactive power compensation system is
considered in the sense of DES. The system is modeled by using automata and supervisory control structures are computed. The
supervisors are obtained by using the supervisory control theory (SCT). Supervisors in the form of monolithic, reduced, and modular
are synthesized to correct the power factor. The computed supervisors are also integrated with the system and simulated. The total size
of supervisors, ie the total number of transitions and states of each, are compared. The computed supervisors in the form of modular
ones have the smallest size. According to simulation results, it is demonstrated that the power factor is successfully corrected by all of
the computed supervisors. The presented study shows how to calculate controllers for reactive power compensation systems by using
the supervisory control theory. Since the supervisory control theory used in the study is a formal controller computation method, the
presented approach enables the computation of formal controllers for reactive power compensation systems. The use of formal methods
in the synthesis of controllers offers significant benefits in terms of realization and verification.

Keywords: Compensation, Power Factor, Discrete Event System, Supervisory Control, Automata.
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Tasarimi ve Sayisal Analizi

Erdem ALIC!", Mehmet DAS?
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Oz

Yenilenebilir enerji, 6zellikle giines enerjisi eski caglardan bu yana gida ve iiriin kurutmada 6nemli rol oynamaktadir. Giines enerjisi ile
kurutmada da her gecen giin verim artirict yeni ¢oziimler tiretilmektedir. Bunlardan biri de havali giines kollektoriileri (HGK) i¢in en
iyi ¢aligsma sartlarin gelistirilmesidir. Bu makalede, 6zellikle gida {irlinii kurutmasi igin gelistirilen hava isitmali giines kollektorlerinin
hesaplamali akiskan dinamigi (HAD) analizi sunulmaktadir. HAD analizi ANSYS FLUENT R18.1 ile yapilmistir. Bu analizde ANSY'S
FLUENT R18.1'in radyasyon hesaplama arayiizii iletisim kutusu kullanilmigtir. Bu arayiiziin 6zelligi, bir giines 1s1n1 izleme algoritmasi
kullanmasidir. Bu algoritma ile HGK iizerine diisen ve topladig1 1sinimi degeri hesaplanmistir. HAD analizi Elazig iklim kosullarinda
gergeklestirilen bir HGK igin yapilmistir. HGK’nin modeli 800 * 1400 *150 mm diiz bir plaka olmasina ragmen, giines emici plaka
kismu trapezdir. Trapez sac giines emiciligi yiiksek (0,95) malzemelerden secilmistir ve trapez sacin alt kismi iyice yalitilmistir. HGK’da
800*1400*4 mm Odlgiilerinde seffaf diiz cam kullanilmistir. Kollektor tek gegisli, zorlanmis tagimimli ve azimut agisina (42° Giiney-
Dogu) gore sabitlenmistir. Analizlerde is akiskani olarak hava kullanilmistir. HGK degisen hava debilerinde giiniin belirli saatlerinde
(9.00-10.00-11.00 ...-16.00) test edilmis ve modellenmistir. Sayisal modelin ¢6ziim ag yapisi istatistikleri verilmistir. Analiz zamandan
bagimsizdir. Sadece belirli bir saat i¢in analiz gergeklestirilmistir. Her saat dilimi i¢in ayr1 analiz yapilmistir. Deney sonuglar sayisal
analizlerle karsilastirilmistir. Bunun sonucunda sabit HGK i¢in giiniin baz1 saatlerinde Elazig iklim sartlarinin giineslenme faktorleri
belirlenmistir. HGK igerisinde gerceklesen hava akis hareketleri ve kollektor tizerindeki sicaklik dagilimi gdsterilmistir. Sonug olarak

sayisal analiz ile giines kollektoriiniin 3 boyutlu (3B) modellemesi gergeklestirilmis ve HGK ¢ikis sicakligi icin % 1'den az hata ile
¢Oziimlenmistir.

Anahtar Kelimeler: Havali1 giines kollektorii, Hesaplamali Akiskanlar Dinamigi, Cikis sicakligi, Yenilenebilir enerji

Experimental Design and Numerical Analysis of a Trapezoidal
Absorber Plate Air Solar Collector

Abstract

Renewable energy, especially solar energy is an important role in drying any product ever since ancient times. With each passing day,
new efficiency-increasing solutions are produced in solar drying. One of them is the development of the most suitable operating
conditions for air solar collectors (SAC). This paper attempts to present a computational fluid dynamics (CFD) simulation of solar
collectors developed especially, for food product drying. The CFD analysis study was conducted for a solar air collector (SAC)
performed under ELAZIG weather conditions. The radiation dialog box interface of ANSYS FLUENT R18.1 was used for this study.
The feature of this interface is that it uses a solar ray-tracing algorithm. With this algorithm, the value of radiation falling on HGK and
collected by HGK was calculated. Although the solar collector model is a flat plate, its solar absorbing part is trapezoidal. It’s plate
dimension 800 *1400*4 mm. It’s transparent glass plate dimension 800* 1400* 150 mm. The trapezoidal sheet was chosen from materials
with high solar absorption (0.95) and its bottom surface was insulated. The collector used air as its working fluid. The collector is single
pass, forced convection and fixed according to the azimuth angle (42 © South-East). The mesh statistics of the numerical model was
given. The analysis was steady state. The analysis was performed for a specific time only. A separate analysis was made for each time
zone. Collector was experimental tested and modeled at varying mass flows and at different hours (9:00-10:00-11:00...-16:00) on the
day. The airflow movements in the collector and the temperature distribution on the collector were shown. In numerical analysis, the
3D model of the solar collector was drawn and modeled with less than 1% error for outlet temperature.

Keywords: Air solar collector, Computational Fluid Dynamics, Outlet temperature, Renewable energy
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Metal-Cam fiber/Epoksi/CDKNT Sandvi¢ Panellerin Egilme
Davranislarinin Deneysel Olarak Arastirilmasi

Berkant Dindar
Tokat Gaziosmanpasa Universitesi, Mithendislik ve Mimarlik Fakiiltesi, Makine Miihendisligi Boliimii, Tokat, Tiirkiye (ORCID: 0000-0003-1215-3621)

Oz

Bu caliyjmada E-cam/Epoksi kompozitler ¢ogul duvarli karbon nanotiipler (CDKNT) ile modifiye edilerek E-cam/Epoksi/CDKNT
nanokompozitler tiretilmistir. Nanokompozitler piring, bakir ve aliiminyum ile yapistirilarak metal/nanokompozit sandvig paneller elde
edilmistir. Calismanun amaci sandvig panellerin bu ti¢ farkli tasarim parametresinde egilme dayanimi degerlerinin deneysel olarak tespit
edilmesidir. Sandvig panellerin gekirdek kismini olusturan nanokompozitler 330 g/m? agirhgindaki tek eksenli (unidirectional) E-cam
kumaslar ile takviye edilmistir. Nanokompozitlerin matris kismini olusturan regine ise diglisidil ether bisfenol A tiirii bir epoksidir.
Modifiye malzemesi olarak kullanilan karbon nanotiiplerin safliklar1 %98, i¢ ¢aplari 5-10 nanometre dis ¢aplart 10-20 nanometre ve
0,5-2 mikrometre araligindadir. Karbon nanotiipler fonksiyonellestirilmis (-OH) olarak temin edilmistir. Matris ve takviye elemanlari
arasindaki arayiizey baglar1 bir kompozit i¢in en 6nemli noktalardan birtanesidir. YUkiin matristen elyaflara dengeli aktariimasi
kompozitin bazi mukavemet degerlerini arttirmaktadir. Karbon nanotiipler fonksiyonel (-OH) guruplar ile kimyasal olarak epoksi
recineye baglanmakta ve fiziksel olarak da E-cam elyaflara saplanarak bir koprii gibi islev gorerek arayiizey kalitesini arttirmaktadir.
Karbon nanotiiplerin bu islevleri yerine getirebilmesi regine igerisinde homojen karismalari ile dogrudan iliskilidir. Regine sertlestirici
karisimi %80-20 yapildiktan sonra agirlikga %0,5 oraninda ilave edilen nano partiikiiller mekanik olarak 20 dk. siire ile
karistirilmislardir. Bu karigim bir el paleti ile E-cam kumaslara uygulanmis ve sonrasinda reginenin kumasa iyice difiize olmasi igin 30
dk. bekletilmistir. Bu 1slak haldeki kumaglar dort tabakali sekilde [0]4 sicak pres kaliplama ile 100 °C sicaklik ve 7 bar basing altinda
kiirlestirilmiglerdir. Kiirlesen plakalar ve piring, bakir, aliminyum levhalar su jeti ile deney numunesi 6lgiilerinde (100x20mm)
ebatlandirilmislardir. Sandvi¢ panelin dig lamnatlarini olusturan piring, bakir, ve aliminyum ile ¢ekirdegi olusturan nanokompozit
malzeme ¢ift komponentli metil metakrilat ile yapistirtlmistir. Son olarak ii¢ nokta egme deneyleri yapilan bu sandvi¢ panellerin
biikiilmeye kars1 en dayaniklisi 19 MPa ile Aliiminyum-Cam fiber/Epoksi/CDKNT, sonrasinda 11 MPa, Bakir-Cam
fiber/Epoksi/CDKNT son olarakda 10 MPa ile Piring-Cam fiber/Epoksi/CDKNT olarak tespit edilmistir.

Anahtar Kelimeler: Karbon nanotiip, E-cam, Epoksi, Piring, Bakir, Aliiminyum.

Experimental Investigation of Flexural Behavior of Metal-Glass
fiber/Epoxy/ MWCNT

Abstract

In this study E-glass/Epoxy/MWCNT nanocomposites were produces by modifiying E-glass/epoxy composites with multi-walled
carbon nanotubes (MWCNT). Metal/nanocomposite sandwich panels were obtained by bonding banocomposites with brass, copper and
aluminum. The aim of study is to determine the bending strength values of sandwich panels in these three different design parameters
experimentally. The nanocomposites forming the core part of the sandwich panels are reinforced with 330 g/m? unidirectional E-glass
fabrics. The resin that forms the matrix part of nhanocomposites is a diglycidyl ether bisphenol A type epoxy. The purity of carbon
nanotubes used as modification material is 98%, inner diameters of 5-10 nanometers, outer diameters of 10-20 nanometers and 0,5-2
micrometers. Carbon nanotubes functionalized as OH were imported from Switzerland. Interfacial bonds between matrix an
reinforcement elements are one of the most important points for a composite. The balanced transfer of the load from the matrix to the
fibers increases some of the strength values of the composite. Carbon nanotubes are chemically bonded to epoxy resin with functional
(-OH) groups and physically stuck to E-glass fibers acting as a bridge, increasing the quality of the interface. The ability of carbon
nanotubes to fulfill these functions is directly related to their homogeneous mixing within the resin. After the resin hardener mixture is
made 80-20%, the nanoparticles added at 0.5% by weight are mechanically 20 min. have been mixed for time. The mixture is applied
to E-glass fabrics with a hand palette and then 30 min. to allow the resin to diffuse into the fabric thoroughly has been suspended. These
wet fabrics were cured in four layers [0]4 with hot press molding at 100 °C and 7 bar pressure. Cured plates and brass, copper aluminum
plates were sized with water jet to test sample dimensions (100x20). Brass, copper and aluminum forming the outer laminate of the
sandwich panel and the nanocomposite material forming the core are bonded with methyl methacrylate with two components. Finally,
the three-point bending tests of these sandwich panels are the most resistant to bending with 33 MPa, Aluminum-Glass
fiber/Epoxy/MWCNT then 11 MPa, Copper-Glass fiber/Epoxy/MWCNT and 10 MPawere determined.

Keywords: Carbon nanotub, E-glass, Epoxy. Brass, Copper, Aluminum.
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Pace Regresyon Algoritmasi Ile Kaynama Isi1 Transferinde Isi
Akisinin Modellenmesi
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Oz

Kiigiik sicaklik farklar ile yiiksek miktarda enerji doniisiimiine imkan saglayan kaynama 1s1 transferi, buhar kazanlari, 1s1 degistiricileri,
enerji sistemleri ve niikleer santral reaktorleri gibi bir¢ok alanda arastirilmaktadir. Bu ¢aligmada daha 6nce deneysel olarak calisilmus
silindirik metal yiizey tizerinde izole buhar kabarcig1 bolgesinde gergeklesen kaynama 1s1 transferi incelenmistir. Yiizey malzemesi olarak
ptiriizsiiz ¢elik secilmistir. Deneysel verilerle hesaplanmis metal malzemenin yiizeyinde gerceklesen havuz kaynama 1s1 transferi sonucu
ortaya ¢ikan st akist degerleri, bir makine 6grenmesi algoritmast olan Pace regresyon algoritmasi ile ilk kez modellenmistir. Pace
regresyonda 2 farkli metot sonucu firetilen veriler ile deneyler sonucunda elde edilen veriler karsilagtirilmistir. Celik malzeme igin 0.132
(RAE) hata oran ile 1s1 akisi basarili bir sekilde PG algoritmasi OLS metodu tarafindan modellenmistir.

Anahtar Kelimeler: Havuz kaynama, Isi transferi, Isi1 akisi, Pace regresyon

Experimental and Numerical Analysis of a Trapezoidal Absorber
Plate Air Solar Collector

Abstract

Boiling heat transfer, which allows a large amount of energy conversion with small temperature differences, has been investigated in
many areas such as steam boilers, heat exchangers, energy systems and nuclear power plant reactors. In this study, the boiling heat
transfer occurring in the isolated vapor bubble region on the cylindrical metal surface, which was experimentally studied before, was
investigated. Smooth steel has been chosen as the surface material. The heat flux values resulting from pool boiling heat transfer on
the surface of the metal material calculated with experimental data were modeled for the first time with the Pace regression algorithm,
which is a machine learning algorithm. The data obtained as a result of 2 different methods in pace regression were compared with the
data obtained from the experiments. With an error rate of 4.06 (RMSE) for steel, the heat flux was successfully modeled by the PG
algorithm OLS method.

Keywords: Pool boiling, Heat transfer, Heat flux, Pace regresyon
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Abstract

Communication is the proper transfer of feelings and thoughts to others. The most used communication among people is verbal
communication, which is based on hearing and speech. However, it is observed that individuals with disabilities due to hearing or speech
loss either do not use this communication method or can use it limitedly. These individuals communicate with each other through
methods such as sign language, alphabet created using hand or finger movements. In this study, a system that can perceive sign language
has been developed for individuals with speech and hearing impairments in order to communicate more easily with each other and with
individuals who do not know sign language. Flex sensors are placed on the glove to be used in the developed system. Flex sensors were
connected to Arduino with voltage divider circuits and varying voltage values were taken. In this system, a new sign language was
developed based on the existing sign language. In the developed system, each combination of finger and hand gestures represents a
separate word. These combinations are logically numerical sets consisting of logic 0 and logic 1 in computer language. Finger
movements corresponding to the words to be used in the study were introduced to the developed system. The words corresponding to
the combinations have been transferred to the system library and stored. In the study, the most used words in daily life were determined
and test studies were conducted. A word introduced to the system in return for each combination made by the hand and finger movements
performed by the user was exported via the screen.

Keywords: Hearing, talk, flexibility sensor, logic combination, glove.

Isitme ve Konusma Giclugi Cekenlere Yardimci Olan Eldiven
Tasarimi

Oz

Iletisim, duygu ve diisiincelerin akla uygun sekilde baskalarina aktarilmasidir. Insanlar arasinda en ¢ok kullanilan iletigim, temeli isitme
ve konusmaya dayali olan sozlii iletisimdir. Fakat isitme ya da konusma kaybindan kaynakli olarak engelli bireylerin bu iletisim
yontemini ya kullanmadiklari ya da sinirli kullanabildikleri goriilmektedir. Bu bireyler kendi aralarinda ¢ogunlukla isaret dili, el ya da
parmak hareketlerini kullanarak olusturulan alfabe gibi yontemler ile iletisim saglarlar. Yapilan bu ¢aligmada konusma ve isitme engelli
bireylerin hem kendi aralarinda, hem de isaret dili bilmeyen bireylerle daha kolay iletisim kurabilmeleri amaciyla isaret dilini
algilayabilen bir sistem gelistirilmistir. Gelistirilen sistemde kullanilacak olan eldiven tizerine flex (esneklik) sensorler yerlestirilmistir.
Flex sensorler gerilim boliicii devreler ile Arduino’ya baglanmistir ve degisen gerilim degerleri alinmistir. Yapilan sistemde mevcut
isaret dili temel alinarak yeni bir igaret dili gelistirilmistir. Gelistirilen sistemde her parmak ve el hareketleri kombinasyonlar1 ayri bir
kelimeyi temsil etmektedir. Bu kombinasyonlar lojik olarak bilgisayar dilinde lojik O ve lojik 1’lerden olusan sayisal kiimelerdir.
Gelistirilen sisteme, ¢calismada kullanilacak olan kelimelerin karsilik geldigi parmak hareketleri tanitilmistir. Kombinasyonlarin karsilik
geldigi kelimeler sistem kiitiiphanesine aktarilarak depolanmustir. Yapilan ¢alismada giinliik hayatta en ¢ok kullanilan kelimeler

belirlenmistir ve test ¢aligmalari yapilmistir. Kullanici tarafindan gergeklestirilen el ve parmak hareketleri ile yapilan her kombinasyon
kargiliginda sisteme tanitilan bir kelime ekran araciligi ile disartya aktarilmistir.

Anahtar Kelimeler: Isitme, konusma, esneklik sensorii, lojik kombinasyon, eldiven.
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Derin Ogrenme Tabanlh Viicut Bolme ve Gaussian Filtreleme
Kullanarak Gozetim Videolarinda Kisiyi Yeniden Tanima
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I Middle East Technical University Northern Cyprus Campus, Department of Electrical and Electronics Engineering,
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2 Middle East Technical University Northern Cyprus Campus, Department of Electrical and Electronics Engineering,
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Oz

Bu makalede, daha 6nce bir kamera ag1 tizerinden gézlemlenen bir kisiyi aramak i¢in Kisiyi Yeniden Tanima (Person Re-Identification)
sistemi tizerine yogunlastyoruz. Bu alanda kisinin yeniden tanimlanmasina iliskin birgok arastirma olmasina ragmen, bu hala zor bir
problem olmaya devam etmektedir ve bir¢ok arastirma bu alan yiiriitiilmektedir. Bu amagla, makalemizde derin 6grenme tabanli insan
viicudu bolimii boliimleme ve Gaussian filtreleme tabanli plirilizsiiz maske {iretimi kullanarak Kisiyi Yeniden Tanima Sistemi
sunuyoruz. insan viicudu pargalarimi béliimlere ayirmak ve yerel ikili maskeler olusturmak icin anlamsal bir bdlme teknigi kullaniyoruz.
Bu maskeler deterministik ikili goriintiilerdir. Bu ikili maskelerin kat1 sinirlart vardir ve bu deterministik maskelerle bazi 6zellikleri
kaybediyoruz. Bu nedenle, maskeleri piiriizsiiz hale getirebilmek i¢cin Gaussian filtresi uyguluyoruz, bdylece sinirlara yakin 6zellikler
de biraz katki sagliyor. Bizim metodumuzda, bu piiriizsiiz maskeler, derin 6grenme aginin basinda veya ortasinda maske uygulayan
diger yontemlerin aksine, agin sonunda olusturulan son 6zellik haritalarina uygulanmaktadir. Bu nedenle, isimiz yeni ve diger
caligmalardan farklidir ¢iinkii agin sonunda anlamsal boliimleme ve maskeleme kullanmanin yani sira boliimleme asamasinda hatalari
gidermek i¢in maskemiz Gaussian filtresi ile piiriizsiiz hale getirilmistir. Global 6zellikleri ¢ikarmak igin iyi bilinen 6nceden egitilmis
bir ag olan ResNet-50'yi ve insan viicudunun béliimlenmesi igin Alanlar Arasi Tamamlayici Ogrenme adli bir yontemi kullantyoruz.
Resnet-50 agimin sonunda ¢ikarilan global 6zelliklere Gaussian filtreli piiriizsiiz yerel maskelerin uygulanmasi, kisiyi yeniden tanima
sisteminin performansini artiryor. Degerlendirme, yaygin olarak kabul edilen Market-1501 veri kiimesi lizerinde gergeklestirilmistir ve
sonuglar umut vericidir.

Anahtar Kelimeler: Kisiyi Yeniden Tanima, dzellik ¢ikarma, siniflandirma, Derin Ogrenme, Evrisimli Sinir Aglar1.

Person Re-Identification in Surveillance Videos using Deep Learning
based Body Part Partition and Gaussian Filtering

Abstract

In this paper, we concentrate on Person Re-Identification (Re-ID) that consists of searching for a person who has been previously
observed over a camera network. Despite the fact that there are many researches on vision-based Person re-identification, it still remains
a challenging problem. We propose a person re-identification system using a deep learning based human body part segmentation, and
Gaussian filtering based smooth mask generation. A semantic partition technique is used to segment human body parts and generate
local binary masks. These masks are deterministic binary images. These binary masks have strict boundaries, and we lose some features
with these deterministic masks. Therefore, we apply Gaussian filter for smoothing masks so that features near the boundaries are also
taken into account slightly. These smooth masks are applied to the final feature maps generated at the end of network on contrary to
other methods which apply mask at the beginning or in the middle of the deep learning network. Therefore, our work is new and different
from other works because of using semantic partition and masking at the end of network, as well as our mask are smoothed with
Gaussian filter to handle errors during the partitioning stage. We use a well-known pre-trained network, namely ResNet-50, to extract
global features, and a method called Cross-Domain Complementary Learning for human body partitioning. Applying Gaussian filtered
smooth local masks to the global features, which are extracted at the end of Resnet-50 network, increases the performance of Person
Re-Identification system. Evaluation is conducted on a commonly accepted Market-1501 dataset, and results are promising.

Keywords: Person Re-Identification, feature extraction, classification, Deep Learning, Convolutional Neural Networks.
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Mikrodalga Goriintiileme Sistemleri icin Mikroserit Anten Tasarimi
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Oz

Bu calismada, pek ¢ok kanser tiimoriiniin tespitinde kullanilmak {izere giyilebilir bir dikdortgen mikroserit anten tasarimi ve
gerceklemesi yapilmistir. Mikrodalga goriintiileme sistemlerinde hem alict hem de verici olarak kullamilabilecek antenin yama ve
toprak kismu iletken (bakir) banttan, yalitkan kismi ise PF-4 (kopiik) malzemeden olusturulmustur. CST programi kullanilarak
tasarlanan antenin ¢aligsma frekans araligi 1.71 GHz ile 8.53 GHz arasinda olup band genisligi 6.82 GHz’dir. Gergeklenen antenin bant
genisligi ise 6.75 GHz’dir (1.6 GHz - 8.35 GHz). Anten kazanci 5.31 dB gibi oldukga yiiksek bir degerdir. Dar bantli ve diisiik
kazangh klasik mikroserit antenlerden farkli olarak tasarlanan ve gergeklenen anten ultra genis bant gerektiren uygulamalarda
rahatlikla kullanilabilir. Ayrica tasarlanan antenin 1s1ma karakteristiginin oldukga iyi ve etrafinda olusan elektrik alan degisiminin
saghk agisindan bir sorun yaratmayacak diizeyde oldugu da sdylenebilir. Insan viicudundaki organlarin iletkenlik degerlerinin
degisiminin 1 GHz - 10 GHz frekans bandinda yiiksek oldugu; saglam dokular ile tiimorlii/kanserli dokularin iletkenlik degerlerinin
farkli oldugu gergeginden yola ¢ikarak tasarlanan antenin akciger, beyin, karaciger, bobrek gibi organlarda bulunan tiimorleri tespit
etme i¢in dizayn edilecek mikrodalga goriintiileme sistemlerinde kullanilabilir. Ayrica tasarlanan antenin giyilebilir bir formda olmasi
ozellikle kanser riski yiiksek olan hastalarin siirekli izlemesine de olanak tanimaktadir.

Anahtar Kelimeler: Mikroserit anten, Giyilebilir anten, Ultra genis band, Mikrodalga goriintilleme, CST.

Microstrip Antenna Design for Microwave Imaging Systems

Abstract

In this study, design and fabrication of a rectangular microstrip antenna is made to use for the determination of many cancer tumors.
The antenna can be used as both receiver and transmitter, and its patch and ground part is composed of conductor (copper) band
whereas the insulator part is made of PF-4 (foam). The antenna is designed by using the computer program CST, and its operation
frequency interval is between 1.71 GHz and 8.53 GHz, i.e, bandwidth is 6.82 GHz. Bandwidth of the fabricated antenna is 6.75 GHz
(1.6 GHz-8.35 GHz). Antenna gain is 5.31 dB which is quite high. The antenna which is designed and fabricated in a different way
from the conventional narrowband and low-power microstrip antennas can be used easily in the cases requiring ultra high band.
Besides, it can be said that propagation characteristics of the designed antenna is quite good, and the electric field variation aroud it is
on the level that does not pose a problem for the health. Conductivity value variations of human organs between 1 GHz - 10 GHz
frequency band is high. Conductivity values of healthy tissues and tissues with tumor/cancer are different. By using these facts, the
designed antenna can be used for microwave monitoring systems to be designed for determining the tumors in the organs such as
lung, brain, liver and kidney. Also, since the designed antenna is wearable, it enables following the patients especially with high
cancer risk continuously.

Keywords: Microstrip Antenna, Wearable antenna, Ultra wideband, Microwave imaging, CST.
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Abstract

Automatic generation control (AGC) is a vital process for the design and operation of electrical power systems. Quality of electrical
energy is generated with effective AGC and sent to the consumers. Interconnected power systems are large and complex systems
since they consist of more than one control area and they are connected to each other. Therefore, it is very difficult to control these
systems. In this study, two different interconnected power systems are considered for AGC. First, an AGC system having reheat
without time delay is analyzed. Secondly, an AGC system with communication time delay (CTD) is examined in order to make
control analysis closer to real system. These CTDs are observed the AGC systems because of communication networks, phasor
measurement units (PMUs), wide area measurement monitoring systems (WAMSSs), supervisory control and data acquisition
(SCADA) units etc. AGC becomes much more complicate and complex with the addition of CTDs to the system. Because of high
flexibility and capability ratio, two degree of freedom fractional order proportional — integral derivative (2 DOF PI*D*) controller
has been used for both reheated and time delayed power systems. A new meta heuristic Slime Mold Algorithm (SMA) is used to set of
the 2 DOF PI*D* controller parameters. SMA is based on nature of oscillation mode of slime mould and this algorithm is developed in
2020. System performances are examined in terms of settling time (for %0.005 band width) , overshoot and undershoot for
frequency deviation of each region and tie line power deviation. All results are expressed both numerically and graphically. It is clear
that the results obtained with the proposed 2 DOF PI*D* and SMA are more successful than the defined as the more realistic AGC
systemsin literature and also improved the system performance.

Keywords: Automatic generation control, Slime mould algorithm, Communication time delay, Interconnected power systems.

Enterkonnekte Gii¢ Sistemleri i¢cin Haberlesme Zaman Gecikmeli
Otomatik Uretim Kontroliiniin SMA Aracihgiyla 2 DOF PI*D*
Kontrolor ile Analizi

Oz

Elektrik gii¢ sistemlerinin tasarim ve isletimi igin otomatik tiretim kontrolii (AGC) hayati derecede 6nemli bir islemdir. AGC ile
kaliteli elektrik enerjisi tretilir ve tliketiciye gonderilir. Enterkonnekte sistemler birbirleriyle baglantili birden fazla kontrol
bolgesinden olustufu icin biyiik ve karmasik gii¢ sistemleridir. Bu nedenle bu sistemlerin kontrolii olduk¢a zordur. Bu ¢alismada
AGC i¢in iki farkli enterkonnekte gii¢ sistemi dikkate alinmistir. Oncelikle, ara 1sitmali zaman gecikmesi dahil edilmeyen bir AGC
sistemi analiz edilmistir. Sonrasinda, gergege daha yakin kontrol analizleri yapmak amaciyla haberlesme zaman gecikmesine (CTD)
sahip bir AGC sistemi incelenmistir. Haberlesme aglari, fazor 6l¢lim tniteleri (PMUs), genis alan olgiim — izleme sistemleri
(WAMSS), merkezi denetleme kontrol ve veri toplama (SCADA) gibi birimlerden dolay1 AGC sistemlerinde CTDs gozlemlenir.
CTD’nin sisteme eklenmesi ile birlikte, AGC sistemi ¢ok daha karmasik ve kompleks olmaktadir. Hem ara isitmali hem de zaman
gecikmeli giig sistemi i¢in yiiksek esneklik ve kabiliyet oranina sahip oldugundan dolay: iki serbestlik dereceli kesirli mertebeden
oransal — integral - tiirev (2 DOF PI*D*) kontrolor kullanilmigtir. 2 DOF PI*D* kontrolor parametrelerinin ayarlanmasinda yeni
sezgisel Balgik Kiifii Algoritmas: (SMA) kullamilmigtir. SMA, balgik kiflerinin salinim modunun dogasma dayanmaktadir ve bu
algoritma 2020’ de gelistirilmistir. Sistem performanslari, her bir bolge frekans degisimi ve ara baglant1 gii¢ degisimi i¢in oturma
zamam (%0.005 bant aralig1 igin), maksimum asim ve minimum agim agisindan incelenmistir.  Elde edilen tiim sonuglar hem
sayisal olarak ifade edilmis hem de grafiksel olarak gdsterilmisti. Onerilen 2 DOF PI*D* ve SMA ile elde edilen sonuglarm,
literatiirde daha gercek¢i oldugu belirtilen AGC sistemlerinden daha basarili oldugu ve sistem performanslarmi giiclendirdigi
gOriilmiistiir.

Anahtar Kelimeler: Otomatik iiretim kontrolii, Balgik kiifii algoritmasi, Haberlesme zaman gecikmesi, Enterkonnekte gii¢ sistemleri.
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Abstract

The sparse identification of nonlinear dynamics (SINDy), which is based on the sparse regression techniques to identify the nonlinear
systems, is one of the recent data-driven model identification methods. The model equations of the system are extracted from the data.
Although sufficient data is available from most of the engineering, healthcare, and economic sciences, there are very few well-defined
models to represent the system behaviour. The behaviour of the system can also be estimated from data-driven methods. With this
motivation in mind, this study presents offline data-driven identification techniques to build the mathematical model of nonlinear
systems. The data based sparse identification of nonlinear systems is elaborated with a number of examples. The performance of the
identification procedure is discussed in terms of quantitative metrics in the presence of noisy measurements.

Keywords: Nonlinear System, Sparse Identification, Sparse Regression, Model Discover, System Identification

Seyrek Tanillama Yontemi ile Dogrusal Olmayan Dinamik Sistemlerin

Model Incelenmesi

Oz

Dogrusal olmayan sistemleri tanimlamak icin seyrek regresyon tekniklerine dayanan dogrusal olmayan dinamiklerin seyrek
tanimlanmasi (SINDy) son yillarda ortaya konan veriye dayali model tanimlama ydntemlerinden biridir. Sistem tanilamada sistemin
model denklemleri verilerden ¢ikarilir. Mithendislik, saglik hizmetleri ve ekonomi bilimlerinin ¢ogundan yeterli veri mevcut olmasina
ragmen, sistem davranisini temsil eden ¢ok az sayida iyi tanimlanmis model vardir. Sistemin davranisi, veriye dayali yontemlerden de
tahmin edilebilir. Bu motivasyon g6z oniinde bulundurularak, bu calisma dogrusal olmayan sistemlerin matematiksel modelini
olusturmak ig¢in ¢evrimdist veri odakli tanimlama tekniklerini ele alir. Dogrusal olmayan sistemlerin veriye dayali seyrek

tanimlanmasi bir dizi 6rnekle detaylandirilmistir. Tanimlama isleminin performansi, giiriiltiilii 6l¢timlerin varliginda bir takim nicel
Ol¢iimler tizerinden tartigilir.

Anahtar Kelimeler: Dogrusal Olmayan Sistemler, Seyrek Tanilama, Seyrek regresyon, Sistem Tanilama
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Oz

Histopatoloji organlar, dokular ve hiicreler iizerinde olusan degisikliklerin mikroskop iizerinde incelenmesidir. incelenmesi
gereken dokular, mikro kesiciler tarafindan incelenmeye uygun kalinlikta kesilmektedir. Kesilen dokulara bazi boyama teknikleri
uygulanmaktadir. Hematoksilin-Eozin(H&E) yontemi, en yaygin kullanilan boyama teknigidir. Hematoksilin, hiicre ¢ekirdeklerini
mavi tonlarina, eozin ise sitozplazmalari pembe tonlarina boyamaktadir. Boyanan kesitler, uzman tarafindan degerlendirilmektedir.
Histopatoloji goriintiileri kanser hastaliginin tespiti ve kanser durumunun derecelendirilmesi i¢in olduk¢a 6nemli rol oynamaktadir. Bu
goriintiilerdeki ¢ekirdeklerin daha kolay ve basarili analiz edilmesi i¢in literatiirde birgok ¢alisma bulunmaktadir. Bu ¢alismalar son
zamanlarda derin 6grenmenin semantik segmentasyon alanina odaklanmis ve ilgili yontemlerle umut verici sonuglar elde edilmistir.
Her ne kadar ¢ekirdek segmentasyon alaninda derin 6grenme yontemleriyle cesitli calismalar gerceklestirilmis olsa da ilgili derin
ogrenme mimarilerinin birbiriyle karsilagtirmali analizini gergeklestiren kapsamli bir ¢alisma literatiirde bulunmamaktadir. Bu
caligmada popiiler derin 6grenme yontemlerinden olan U-Net, SegNet, FCN ve DeepLabV3+ olmak {izere dort farkli mimari,
cekirdek segmentasyonuna uygulanip ve gerekli analizler yapilarak en fazla faydayr saglayan mimariyi ortaya c¢ikartmak
amaglanmistir. Calismada uygulanan genel ¢ekirdek segmentasyonu metodolojisi ii¢ asamadan olusmaktadir: 1) Goriinti verileri
egitilmeden dnce CLAHE algoritmasi ile 6n islemden gegirilip daha kaliteli goriintiiler elde edilmeye c¢alisilmistir; 2) CLAHE
algoritmasi ile 6n islemden gegirilen goriintii verileri kullanilarak ilgili derin 6grenme mimarisi ile egitilmistir; 3) Egitilen model test
gorintiileri tizerinde global dogruluk ve ortalama IOU gibi kriterler kullanilarak gegerleme islemi gergeklestirilmistir. Deneysel
calismalar i¢in igerisinde birden fazla organin histopatoloji goriintilerini bulunduran MoNuSeg veri seti kullanilmistir.
Gergeklestirilen deneysel caligmalar sonucunda, DeepLabV3+ mimarisi diger mimarilere oranla ¢ok daha kisa siirede islemini
tamamlamis ve diger mimarilerden gozle goriiliir 6l¢iilde daha iyi performans elde etmistir.

Anahtar Kelimeler: Cekirdek segmentasyon, DeepLabV3+, U-Net, SegNet, FCN, histopatoloji goriintiiler.

Nucleus Segmentation with Deep Learning Approaches on
Histopathology Images

Abstract

Histopathology is the examination of changes on organs, tissues and cells on a microscope. Tissues to be examined are cut by
micro-cutters in a suitable thickness for examination. Some painting techniques are applied to the cut tissues. The Hematoxylin-Eosin
(H&E) method is the most commonly used staining technique. Hematoxylin stains cell nuclei in shades of blue, and eosin stains
cytosplasms in shades of pink. Stained sections are evaluated by the expert. Histopathology images play an important role in detecting
cancer disease and grading cancer status. There exist many studies in the literature to analyze nucleus in these images more easily and
successfully. These studies have recently focused on the semantic segmentation area of deep learning and promising results have been
obtained using the corresponding methods. Although various works have been conducted with deep learning methods in the field of
nucleus segmentation, there is no comprehensive work in the literature that makes comparative analysis of related deep learning
architectures. This study aims to apply four different well-known deep learning architectures, which are U-Net, SegNet, FCN, and

DeepLabV3+, to nuclei segmentation and determine the most suitable one for this process. The general nucleus segmentation
methodology applied in the study consists of three stages; 1) Before training the image data, it is pre-processed with the CLAHE
algorithm to obtain better quality images; 2) The pre-processed image data using the CLAHE algorithm is trained with the relevant
deep learning architecture; 3) The trained model is verified on test images using criteria such as global accuracy and average loU. For
experimental analysis, MoNuSeg data set containing histopathology images of more than one organ is used. According to the results,
DeepLabV3+ architecture completes its operation in a much shorter time than other architectures and achieves a noticeably better
performance than the rest of the architectures.

Keywords: Nucleus segmentation, DeepLabV3+, U-Net, SegNet, FCN, histopathology images.
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Abstract

Brake friction materials are crucial in transportation means. Organic brake pads are widely used in railway or automotive especially due
to their low manufacturing cost compared to semi-metallic or ceramic pads. Owing to the complex requirements of brake lining systems,
organic composite brake pads are a mixture of various components and are basically composed of binders, friction modifiers, fibers,
lubricants, abrasives and various fillers. The choice of functional fillers and the optimization of the formulation is essential for improving
the performances of this materials. Studies on the use of clay minerals such as kaolin or montmorillonite show that these fillers are
effective. Therefore, in this study, a clay mineral, sepiolite was chosen. The composite samples prepared in this work are composed of
Novolac resin as binder, cashew nut shell oil, ceramic fibers, glass fibers and other fillers. This study aims to explore the effect of
sepiolite clay on the processing and on properties such as the density, the porosity or the hardness of the samples. Therefore, composite
samples containing different amounts of sepiolite clay (5 wt. %, 10 wt. %, 15 wt. % and 20 wt. %) were prepared. For this purpose, the
different components were mixed in a high speed mixer and pressed in a hot press at 160°C. Then, a post curing step at 180°C was
applied. The density of the samples was determined and decreases from 2.22 g/cm? to 2.10 g/cm?® with increasing sepiolite clay content.
The porosity decreases from 4.47 % to 2.05% with increasing clay content until 15% and rises again to 2.81% with 20% of sepiolite
content. Shore D hardness follows an inverse tendency to the density and rises from 85.3 to 90.8.

Keywords: brake pads, composites, sepiolite.

Organik Fren Balatasi Uygulamalarina Yonelik Sepiyolit Kili Igeren Kompozit Uretimi ve
Karakterizasyonu

Oz

Ulasim araglarinda fren siirtiinme malzemeleri biiyilk 6neme sahiptir. Organik fren balatalar1 yar1 metalik ve seramik fren balatalarina
kiyasla diisiik tiretim maliyetlerine sahip oldugundan demiryollarinda ve otomotivde yaygin olarak kullanilmaktadir. Fren balatalar1
karmagik sistemlerdir ve temel olarak baglayicilar, siirtinme diizenleyiciler, fiberler, yaglayicilar, asindiricilar ve ¢esitli dolgu
malzemelerinin karigimimndan meydana gelmektedir. Dolgu malzemelerinin se¢imi ve formiilasyonun optimize edilmesi balatanin
performansinin iyilestirilmesinde 6nemli rol oynar. Yapilan ¢aligmalar, kaolin, montmorillonit gibi kil minerallerinin kullaniminin etkili
oldugunu gostermektedir. Bu nedenle bu ¢aligmada bir kil minerali olan sepiyolit se¢ilmistir. Bu ¢aligmada novolak regine, kaju kabugu
yagi, seramik fiber, cam fiber ve diger dolgu malzemelerinden olusan numuneler hazirlanmistir. Bu ¢aligmanin amact sepiyolit Kilinin
numunelerin yogunlugu, porozitesi ve sertligi gibi dzelliklere olan etkisini aragtirmaktir. Bu dogrultuda farkli miktarlarda sepiyolit kili
iceren kompozit numuneler hazirlanmistir (5 wt. %, 10 wt. %, 15 wt. % ve 20 wt. %). Bilesenler yiiksek hizli karistiricr ile karistiriimis
ve 160°C de preslenmistir. Ardindan 180°C de post kiirleme islemi uygulanmistir. Numunelerin yogunlugu sepiyolit miktar1 arttikca
2,22 g/cm3 den 2,10 g/cm3 azaldigi belirlenmistir. Porozitenin %15 sepiyolit oranina kadar %4,47°den %2,05’ye distiigu ve %20

sepiyolit oraninda tekrar %2,81’ye yiikselmistir. Shore D sertligi yogunlugun tersine sepiyolit orani arttikga 85,3’den 90,8’¢
ylikselmistir.

Anahtar Kelimeler: fren balatalari, kompozitler, sepiyolit.
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Abstract

Recommender systems as a field of data mining and knowledge discovery have a tremendous impact on movie recommendation
platforms. Proper recommendation for the audience, considering profiles, is a measurable argument. By inferencing the linear
combinations between some numerical data such as user rating actions, statistical analyses can be done. Thus, any item such as a
movie can be recommended or not. The numerical calculation of correlations, namely the similarity weight, should be recomputed
before prediction to increase the effect of user similarities for further constant multiplications. This method is named as the
significance weighting that processes one more step to stress the impact of similarities. The affinity between users can simply be the
total number of co-rated items, or any further inference using more complex computations. In this work, the significance weighting
method related to Pearson Correlation is inspected using comparative approaches. The MovieLens dataset, both including ML100K
and ML1M releases, are used in the experiments. k-fold cross-validation method is applied in a shifting fashion to increase the number
of tests. After having Pearson Correlation Coefficients for user-user similarities, weights are signified using three different
approaches. Then, neighbors are sorted to choose the top-N closest users for the user in the test. Concerning experimental results, over
two other techniques, an explicit method that utilizes only the co-rated item count is preferred taking its simplicity and performance
into account. In the plots of experimental results section, accuracy and error metrics are presented for three different significance
weighting approaches. Especially for the ML100K dataset, the simple weighting method outperforms in terms of the error metrics.

Keywords: Collaborative filtering, MovieLens, Pearson similarity, recommender systems, significance weighting.

Isbirlikci Filtreleme icin Pearson Korelasyonu Uzerine Statik ve
Dinamik Onem Agirhiklandirma Carpanlar1 Calismasi

Oz

Veri madenciligi ve bilgi kesfinin bir alani olarak 6neri sistemleri, film tavsiye platformlar: {izerinde muazzam bir etkiye sahiptir.
Profilleri g6z 6nilinde bulundurarak izleyiciler i¢in uygun tavsiye olgiilebilir bir argiimandir. Kullanic1 oylama eylemleri gibi bazi
sayisal veri igerisindeki dogrusal kombinasyonlari g¢ikararak istatistiksel analizler yapilabilir. Boylece, film gibi herhangi bir 6ge
kullaniciya onerilebilir veya onerilmeyebilir. Korelasyonlarin sayisal hesaplamasi, yani benzerlik agirligi, kullanici benzerliklerinin
etkisini daha fazla sabit ¢arpimla arttirmak ic¢in tahminden Once yeniden hesaplanmalidir. Bu ydntem, benzerliklerin etkisini
vurgulamak icin bir adim daha igleyen 6nem agirliklandirmasi olarak adlandirilir. Kullanicilar arasindaki yakinlik, ortak oylanan
Ogelerin toplam sayisi veya daha karmagik hesaplamalar yapilan bagka bir ¢ikarim olabilir. Bu ¢alismada, Pearson Korelasyonu ile

ilgili 6nem agirliklandirma ydntemi karsilastirmali yaklasimlar kullanilarak incelenmistir. Deneylerde hem ML10@K hem de ML1M
stirtimlerini iceren MovieLens veri kiimesi kullanilir. k-katlamali ¢apraz dogrulama yontemi, test sayisint artirmak i¢in kaydirmalt
tarzda uygulanir. Kullanici-kullanici benzerlikleri i¢in Pearson Korelasyon Katsayilarini elde ettikten sonra, agirliklar ti¢ farkli
yaklagim kullanilarak ifade edilir. Ardindan komsular, testteki kullanici igin en yakin N kullanicty1 segmek iizere siralanir. Deneysel
sonuglarla ilgili olarak, diger iki teknige gore, basitligi ve performansi hesaba katilarak, sadece ortak oylanan 6ge sayisin1 kullanan
acik yontem tercih edilir. Deneysel grafiklerde, dogruluk ve hata dlglimleri ii¢ farkli 6nem agirliklandirma yaklagimi i¢in sunulmustur.
Ozellikle ML1@@K veri kiimesi i¢in, basit agirliklandirma yontemi hata 6lgiimleri agisindan daha iyi performans gosterir.

Anahtar Kelimeler: Isbirlik¢i filtreleme, MovieLens, Pearson benzerligi, 6neri sistemleri, dnem agirliklandirma.
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Ozet — Bu calisma, CBS tabanli ¢1g modellerinde girdi olarak kullanilan konumsal verilerin uygunluguna odaklanmaktadir. Bitlis
bolgesi i¢in kullanilan veri setleri arasinda sayisal yiikseklik modeli, egim, baki, bitki ortiisii yogunlugu ve insan faaliyetleri yer
almaktadir. Tehlike degerlendirmesi, CBS katmanlarinin belirlenen tiim kriterlerinin birbiriyle karsilastirilmasiyla elde
edilmistir. CBS tabanli teknikler, konumsal verilerin diizenlenmesi konusunda biiyiik avantajlar sunsa da, yontemin temel
dezavantaji, CBS katmanlarmin dnem seviyelerinin belirlenmesinin genellikle uzmanlarin yargisina bagli olmasidir. Bu
calismada olusturulan tehlike modelindeki farkliliklar: degerlendirmek i¢in CBS katmanlarinin agirlik degerlerinin degistirildigi
duyarlilik analizi yapilmistir. Duyarlilik analizi sonucunda, tiim CBS katmanlarinda en yiiksek duyarliligin yiikseklik ve egim
veri setlerinde oldugu bulunmustur. Agirlik degisimleri yaklagik % + 10 araliginda oldugunda, yiiksek ile orta ve yiiksek tehlike
alanlarinda 6nemli degisiklikler meydana gelmistir. Buna ek olarak, tim tehlike seviyeleri, agirlik degerlerinde belirli
derecelerde degisiklik gosterse de bitki ortiisii ve insan aktivitesi verilerini igeren CBS katmanlar i¢in nispeten sabit kalmistir.
Dolayistyla ¢1g analizleri igin yiikseklik, egim ve bakinin tehlike bolgeleri tizerinde dnemli etkileri oldugu sonucuna varilabilir.
Yukarida agiklanan bu katmanlara ek olarak, bitki ortiisi ve insan faaliyetleri katmanlari, tehlike bolgelerinde diisiik
degiskenliklere sahiptir.

Anahtar kelimeler: konumsal veri seti, CBS, bolgelendirme, hassasiyet analizi, ¢ig,

SENSIVITY EVALUATION OF SPATIAL DATA FOR GIS-BASED SNOW AVALANCHE
HAZARD IN MOUNTAIN REGIONS OF BIiTLIS, TURKEY

Abstract This study focuses the suitability of the spatial data using as inputs into GIS-based avalanche models. The spatial
datasets used for Bitlis region included digital elevation model, slope, aspect, vegetation density, and human activities. The
hazard model was obtained by using a comparison matrix where all identified criteria of GIS layers are compared against
eachother. Although the GIS-based techniques offers great advantages regarding arrangement of spatial data, the main
disadvantage of the method is that the determination of the importance levels of the GIS layers is dependent on the judgment of
experts. In this study, sensitivity analysis was performed where weight values of GIS layers were changed to evaluate the
differences in the final model. As a result of sensitivity analysis, Elevation and slope were found to be the highest sensitivity in
all GIS layers. They had significant change in high to moderate and high hazard areas, when their weight variations are within
about £10%. In addititon, All hazard levels are relatively stable for the vegetation and human activity layers despite having a
certain degree of variations in their weight values. Their areas or their number of cells remained the same or slightly changed. It
can be concluded that elevation , slope and aspect have significant effects on the hazard zones. In addition to these layers
explained above, the vegetation and land use layers are relatively homogeneous according to their low spatial variability in
hazard zones.

Keywords — spatial dataset, GIS, zonnation, sensitivity analysis, avalanche,
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Oz

Mordtesi (ultraviyole, UV) 1simanin tiim polimerler gibi tekstil malzemelerinin performanslar1 iizerinde de olumsuz etkileri
bulunmaktadir. Bu etkiler, dis ortam uygulamalar1 i¢in iretilmis {iriinlerde daha da 6nem kazanmaktadir. UV 1s1manin olumsuz
etkisini azaltarak triinlerin daha uzun siire kullanimini saglayabilmek amaciyla UV absorblayic1 katki maddeleri kullanilmaktadir. Bu
katki maddeleri masterbatch yontemiyle, iiretim sirasinda lif yapisina katilarak tekstil iiriinlerinin UV direncleri arttirilabilinir.
Polimerlerin agik hava kosullarindaki performanslarini belirleyebilmek amaciyla yapilan testlere dis ortam sartlandirma testleri
denilmektedir. Bu testler, gercek dis ortam sartlarinda yapilabilecegi gibi laboratuvar kosullarinda dis ortam sartlarini simiile eden
cihazlarinda da gerceklestirilebilinir. Laboratuvar ortaminda yapilan testler hizlandirilmis yapay dis ortam sartlandirma testleri olarak
adlandirilir. Agik hava uygulamari i¢in poliakrilonitril liflerinden yapilmis tekstil Girlinleri yaygin olarak kullanilmaktadir. Ancak bu
liflerin tedariklerinde gesitli zorluklarla karsilagilmasi ve maliyetlerinin yiiksek olmasi bu tiir uygulamalar i¢in polietilen tereftalat
(PET) liflerine olan ilgiyi arttirmaktadir. Bu ¢alismada hizlandirilmis yapay dis ortam sartlandirma testleri, katkisiz PET (referans
PET) ve hidroksifenil triazin (HPT) tiirevi ticari bir katki malzemesi olan Tinuvin 1577 ED ile UV 1simaya kars1 direnci arttirilmis
PET (katkili PET) iplik ve bu iplikler kullanilarak dokunmus kumaglara 1000 saat siire ile uygulanmistir. Her 250 saatte bir
numunelerin kopma mukavemeti, kopma uzamasi ve renk degisimi 6zellikleri kayit edilmistir. Sartlandirma testlerinden 6nce yapilan
¢ekme deneyleri katki maddelerinin PET ipliklerin kopma mukavemetlerini azaltip, kopma uzamasi degerlerini arttirdigini, dolayisi
ile mekanik Ozellikler iizerinde olumsuz bir etkisinin oldugunu gdstermistir. Ancak 1000 saatlik dis ortam sartlandirma testlerinin
sonunda bu katki maddelerinin UV i1gimanin PET iplik ve kumaslarin mekanik 6zellik ve renk degisimi iizerindeki olumsuz etkisini
belirgin bir oranda azalttig1 tespit edilmistir.

Anahtar Kelimeler: D1s ortam sartlandirma testleri, UV dayanimu arttirilmig PET lifleri, UV 1s1ma, UV absorblayici, Hidroksifenil
triazin

Effects of HPT Derivative UV Absorbers on the UV Resistance of PET

Yarns and Fabrics
Abstract

Ultraviolet (UV) radiation has negative effects on the performance of textile materials like all the polymers. These effects become
more critical in products produced for outdoor applications. UV absorbers can be used to reduce the negative effects of UV radiation
and ensure the usage of products for a longer time. By adding these chemicals to textile fibers during production by the masterbatch
method, their UV resistance can be improved. The tests performed to determine the performance of polymers in outdoor applications

are called outdoor weathering tests. Weathering tests can be performed under real outdoor conditions or in laboratories on devices that
simulate these conditions. Tests performed in the laboratory environment are called accelerated artificial weathering tests. Textile

products produced from polyacrylonitrile fibers are commonly used for outdoor applications. However, difficulties in their supplies
and their high costs increase the interest in polyethylene terephthalate (PET) fibers for such applications. In this study, standard
(referance) and UV resistant PET were subjected to accelerated artificial outdoor weathering tests for 1000 hours. The UV resistant
PET fibers were produced by the addition of an (HPT) derivative, Tinuvin 1577 ED. The samples were used in yarn and fabric form.
Tensile strength, elongation at break, and color change of the samples were recorded every 250 hours. Tensile tests carried out before
the weathering tests showed that additives reduced the tensile strength of PET yarns and fabrics and increased their breaking
elongations. They have negative effects on the mechanical properties. However, at the end of 1000 hours, it was observed that these
additives significantly hindered the negative effect of UV radiation on the mechanical properties and color change of PET yarns and
fabrics.

Keywords: Outdoor weathering tests, UV resistant PET fibers, UV radiation, UV absorber, Hydroxyphenyl triazine.
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Oz

Yeni bastan ila¢ gelistirme, karmasik ve olduk¢a pahali bir siirectir. Bu nedenle, son yillarda yeni hesaplamali yaklagimlar gelistirilmistir.
Hesaplamali yaklagimlardan biri, onaylanmis ilaglara yeni tedavi alanini kesfeden ilag yeniden konumlandirmadir. Ciinkii ilag yeniden
konumlandirma, geleneksel ilag gelistirme siireglerine kiyasla daha diigiikk maliyet, daha kisa siire ve risksiz yatirim saglamaktadir. Son
zamanlarda, biyolojik ag tabanli ilag yeniden konumlandirma, proteinler arasindaki fiziksel iliskileri veya islevsel benzerlikleri
kullandig1 ve sonunda canli sistemlerin daha iyi bir modellebildigi i¢in daha popiiler hale geldi. Bu ¢alisma, hastalik genleri ve ilagtan
etkilenen genler arasindaki ag benzerliklerini hesaplayan ve ardindan en yiiksek benzerlik puanlarina gore en iyi ilag adaylarina ncelik
veren ag tabanli yeni bir ilag¢ yeniden konumlandirma yontemi sunmaktadir. Genel ag yapisinin olusturulmasinda islevsel bir protein-
protein etkilesim ag1 kullanilir. Kansere neden olan genler bu ag yapist iizerinde haritalandirilir. Ilaglarin transkriptom profilleri LINCS
L1000 projesinden elde edilir ve yine ag yapisinda ayr1 ayri haritalanir. Bir hastalik agi ile ilagtan etkilenen bir agin benzerligi, Adamic-
Adar ve Tercihli Baglanma ag merkezilik metrikleriyle hesaplanir. Onerilen ilag yeniden konumlandirma yaklagimi, anlaml benzerlik
puanlarina sahip ilaglar1 segerek en iyi tedavi adaylarini belirler. Gelistirilen yontem, insan kiiciik hiicreli olmayan akciger kanseri
(A549) ve prostat kanseri hiicre hatlar1 (LNCAP ve PC3) iizerinde denenmistir. A§ merkeziligi metriklerinin AUC degerleri her iki
kanser tiriinde de 0.8'i asmustir. Aday ilaglar en yiiksek AUC degerlerine gore siralandiginda, FDA onayli on iki tedaviden bes tanesi
prostat kanseri i¢in ilk %20 iginde yer almistir, bu olduk¢a umut verici bir sonugtur. Genel olarak, bu ¢aligma gelecekte gelismeye
miisait olan 6zgiin bir ag tabanl ila¢ yeniden konumlandirma yonteminin ilk deneysel sonug¢larini sunmaktadir.

Anahtar Kelimeler: {la¢ Yeniden Konumlandirma, Akciger Kanseri, Prostat Kanseri, Adamic-Adar, Tercihli Baglanma.

Application of Drug Repositioning for Lung and Prostate Cancer

Abstract

De-novo drug development is complicated and quite expensive process. Therefore, new computational approaches have been developed
over the last years. One of the computational approaches is drug repositioning that discovers new treatment area of approved drugs.
Since drug repositioning provides lower costs, shorter time, and risk-free investment compared to the traditional drug development
processes. Recently, biological network-based drug repositioning became more popular, since they use the physical relationships or
functional similarities between proteins and eventually provide a better modelling of living systems. The current study presents a new
network-based drug repositioning method that computes network similarities between disease genes and drug-affected genes, then
prioritizes the best drug candidates based on highest similarity scores. A functional protein-protein interaction network is used in
creation of the general network structure. The cancer-causing genes are mapped on this network structure. Transcriptome profiles of
drugs are obtained from the LINCS L1000 project and they also mapped individually on the network structure. The similarity of a
disease network and a drug-affected network is calculated by Adamic-Adar and Preferential Attachment network centrality metrics.
The proposed drug repositioning approach identifies the best treatment candidates by choosing the drugs with significant similarity
scores. The developed method was experimented on human non-small cell lung cancer (A549) and prostate cancer cell lines (LNCAP
and PC3). The AUC values of network centrality metrics exceeded 0.8 in both cancer types. When candidate drugs are ranked based on
the highest AUC values, five out of twelve FDA-approved treatments were ranked in the top 20% for prostate cancer, which is quite
promising result. Overall, this study provides initial experimental results of a novel network-based drug repositioning method that is
open for future developments.

Keywords: Drug Repositioning, Lung Cancer, Prostate Cancer, Adamic-Adar, Preferential Attachment.
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Abstract

Polyurethane (PU) foams, despite their low mechanical and thermal conductivity properties, are preferred materials in applications
such as automotive, insulation and adhesives because of their ease of processing and their possibility to be produced as rigid/flexible
materials. Rigid polyurethane foams are materials used in the automotive, ship and construction industries due to their low density and
closed cell structure. In recent years, various properties of polyurethane foams reinforced with different additives, such as
morphological, mechanical and conductive properties, have been extensively investigated. However, the effect of
magnetite/wollastonite hybrid systems on thermal transition and mechanical properties of rigid PU foam composites was not
investigated yet. The aim of this study is to investigate thermal transition temperatures and mechanical properties of wollastonite (W)
and magnetite (M) filled rigid polyurethane foams. The relationships between mechanical and thermal transition properties of the
foams and in particular, the effect of the weight ratio of magnetite/wollastonite (1:3, 1:1 and 3:1) hybrid systems on the PU foam
properties were studied. The foams produced were characterized by a Fourier transform infrared spectrometer, differential scanning
calorimeter and tensile test device. As a result of the studies, it has been determined that the chemical structure of polyurethane foams
is not affected by additives (magnetite and wollastonite). Thermal transition results revealed the presence of two main behaviors. In
the first case an overall increase of the glass transition temperature of hard segments is observed and this behavior can be explained
by the diminution of the mobility of polyurethane chains with the inclusion of magnetite and wollastonite particles between polymer
chains. In the second case a general decrease tendency of the glass transiton temperature of soft segments is obtained probably due to
the presence of magnetite or wollastonite into the polymer matrix which hinders the formation of entanglements of polymer chains. A
more important negative impact of wollastonite in tensile properties of rigid PU foams compared to magnetite is observed.

Keywords: Rigid Polyurethane Foam, Wollastonite, Magnetite, Thermal Transition, Mechanical Properties.

Wollastonit ve Manyetit Katkil Rijit Poliiiretan Kopiiklerin Isil Gegis
ve Mekanik Ozellikleri

Oz

Poliiiretan (PU) kopiiklerin sahip oldugu diisiik mekanik ve termal iletkenlik 6zelliklerine kargin isleme kolaylig1 ve sert/esnek olarak
tiretilebildiklerinden dolay1 otomotiv, yalitim ve yapistirict gibi uygulamalarda tercih edilen malzemelerdir. Sert poliiiretan kopiikler
ise sahip olduklar diisiik yogunluk ve kapali hiicre yapis1 6zelliklerinden dolayr otomotiv, gemi ve insaat sektorlerinde kullanilan
malzemelerdir. Son yillarda, farkli katkilarla takviye edilmis olan poliiiretan kdpiiklerin morfolojik, mekanik ve iletkenlik 6zellikleri
gibi ¢esitli ozellikleri yogun bir sekilde aragtirilmaktadir. Ancak manyetit/wollastonit hibrit sistemlerin sert PU kopiik kompozitlerin
termal gecis ve mekanik dzellikleri {izerindeki etkisi heniiz aragtirillmamistir. Bu ¢aligmanin amaci wollastonit (W) ve manyetit (M)
takviyeli sert poliliretan kopiiklerin termal gecis sicakliklart ve mekanik 6zelliklerinin incelenmesidir. Kopiiklerin mekanik ve termal
gecis Ozellikleri arasindaki iligkiler ve 6zellikle manyetit/wollastonit (1:3, 1:1 ve 3:1) hibrit sistemlerin agirlik oranlarinin PU kopiik
ozelliklerine etkisi incelenmistir. Uretilen kopiikler Fourier doniisiimlii kizildtesi spektrometre, diferansiyel taramali kalorimetre ve
¢ekme testi cihazi ile karakterize edilmistir. Yapilan ¢aligmalar sonucunda, poliliretan kopiiklerin kimyasal yapisinin katkilardan
(manyetit ve volastonit) etkilenmedigi tespit edilmistir. Termal gecis sonuglari iki ana davramism varligini ortaya ¢ikarmistir. 11k
durumda, sert segmentlerin camsi gegis sicakliginda genel bir artig gdzlemlenmistir ve bu davranis, polimer zincirleri arasinda
manyetit ve wollastonit partikiillerinin eklenmesinden dolay1 poliiiretan zincirlerinin hareketliliginin azalmasi ile agiklanabilir. ikinci
durumda, yumusak segmentlerin camsi gegis sicakliginda gdzlemlenen genel bir diisiis egilimi, muhtemelen polimer matrisinde
manyetit veya wollastonitin varligindan dolay1, polimer zincirleri arasinda diigiim olusumunun engellenmesinden kaynaklanmaktadir.
A more important negative impact of wollastonite in tensile properties of rigid PU foams compared to magnetite is observed.

Anahtar Kelimeler: Rijit Poliiiretan K6piik, Wollastonit, Manyetit, Termal Gegis, Mekanik Ozellikler.
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Abstract

Today, almost all applications running on the smartphone provide valuable and sensitive transactions on user’s private data such as
identity data, credit card details, payment data, location data and so on. Service providers are trying to increase the efficiency of their
applications and to improve the compatibility of security mechanisms through SIM (Subscriber Identity Module) cards owned by
Mobile Network Operators (MNOs). In this sense, there is an urgent need for a centralized secure key management service. Thanks to
the strong security infrastructure created by card manufacturers during design and the robust security procedures applied by MNOs;
SIM cards have significant potential to provide the required secure environment for service providers. Accordingly, a novel centralized
SIM card based key management framework called SIM-GAYS is designed and developed to facilitate centralized cryptographic
operations of diverse mobile applications provided by service providers. This paper aims to present and demonstrate the essential
development results of SIM-GAYS. The functional requirements of the SIM-GAY'S are tested depending on developed scenarios. The
results showed that the designed and developed APDU (Application Protocol Data Unit) transmission method between SIM card and
smartphone, and secure storage of the keys by the Master Key (owned by SIM-GAYS) support almost all cryptographic services
provided by SIM-GAYS framework.

Keywords: Smartphone, Mobile, Smart Card, SIM Card, Key Management System.

SIM Kart Tabanh Anahtar Yonetim Sisteminin Gelistirilmesi

Oz

Giiniimiizde akill telefon tizerinde ¢alisan hemen hemen tiim uygulamalar, kimlik verileri, kredi kart1 bilgileri, 6deme verileri, konum
verileri gibi kullanicinin 6zel bilgileri tizerinde degerli ve hassas islemler saglamaktadir. Servis saglayicilar, Mobil Ag Operatorlerinin
(Mobile Network Operator, MNO) sahip oldugu SIM (Subscriber Identity Module) kartlar1 araciligiyla, uygulamalarinin verimliligini
artirmaya ve giivenlik mekanizmalarinin uyumlulugunu iyilestirmeye calismaktadir. Bu kapsamda, merkezi bir giivenli anahtar
yonetimi hizmetine ihtiya¢ bulunmaktadir. Kart iireticilerinin tasarim sirasinda olusturdugu giiglii giivenlik altyapisi ve MNO'larin
uyguladigi saglam giivenlik prosediirleri sayesinde; SIM kartlar, servis saglayicilar i¢in gerekli glivenli ortami saglamak igin énemli bir
potansiyele sahiptir. Bu dogrultuda, servis saglayicilar tarafindan saglanan cesitli mobil uygulamalarin merkezilestirilmis kriptografik
islemlerini kolaylagtirmak i¢in SIM-GAYS ad1 verilen yeni bir merkezi SIM Kkart tabanli anahtar yonetimi ¢ergevesi tasarlanmis ve
gelistirilmistir. Bu ¢alisma, SIM-GAYS'mn temel gelistirme sonuglarini sunmay1 ve gostermeyi amaglamaktadir. SIM-GAY S'n islevsel
gereksinimleri, gelistirilen senaryolara gore test edilmistir. Sonuglar, SIM Kart ile akilli telefon arasinda tasarlanan ve gelistirilen APDU
(Uygulama Protokolii Veri Birimi) aktarim yonteminin ve SIM-GAYS’in sahip oldugu Ana Anahtar ile diger anahtarlarin giivenli
depolanmasinin, SIM-GAYS ¢ergevesi tarafindan saglanan neredeyse tiim kriptografik hizmetleri destekledigini gostermektedir.

Anahtar Kelimeler: Akilli Telefon, Mobil, Akilli Kart, SIM Kart, Anahtar Yonetim Sistemi.
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Oz

Endiistrilesme kavrami, gelisen teknolojilerin kullanimi ile artan iiretimin GSYH igindeki payinin artmasi dolaysiyla iilkelerin sadece
iktisadi olarak refahinin yani sira sosyal alanlarda da degisimini nitelendirmektedir. Mekanik ve elektronik degisimler ile bilgi
toplumunu olugmus, iletisim teknolojileri ve bilgisayarlarin siirece entegre edilmesi ile de enformasyon devrimi gerg¢eklesmistir. Bu
baglamda, giiniimiizde Endiistri 4.0 olarak bilinen son sanayi devrimi, akilli iiretim sistemlerinin ve gelismis bilgi- iletisim
teknolojilerinin endiistrilesmede yarattigi degisim ve doniisiimleriyle olduk¢a 6nemli hale gelmistir. Solow biiyiime modeli uzun
donemde ekonomik biiylimenin tek kaynaginin sermaye, emek ve is¢i basina sermaye birikiminin yani sira dissal faktorler olarak kabul
edilen teknolojik gelismeler ve inovasyon oldugunu savunmaktadir. Bu kapsamda, Endiistri 4.0 siirecine entegre olmay1 basaran ve/veya
uyum noktasinda gerekli reformlar1 yapmay1 basarmis yenilikgi iilkelerin gelisimini irdelemek bu ¢aligmanin amacidir. Sistem GMM
modeli kullanarak segilmis 16 {ilkenin; Ar-Ge harcamalari, yiiksek teknoloji tiriin ihracatlari, beseri sermaye endeksi, dogrudan yabanci
sermaye yatirimlari ve patent bagvurularinin ekonomik biiyiimeye etkisi incelenmistir. Elde edilen sonuglar yiiksek teknoloji ihracati ve
dogrudan yabanci sermaye yatirimlarinin kisi bagina GSYH’a pozitif etki ettigini gostermektedir.

Anahtar Kelimeler: Endiistri 4.0, Sistem GMM, Kisi Basina GSYH, Inovasyon

The Impact of Industry 4.0 on Economic Growth: An Empirical
Analysis for Innovative Economies

Abstract

The concept of industrialization defines the change not only in the economic welfare of countries but also in social areas, due to the
increase in the share of rising production in GDP with the use of developing technologies. The information society has been formed
with mechanical and electronic changes, and the information revolution has taken place with the integration of communication
technologies and computers into this process. In this context, the last industrial revolution known as Industry 4.0 has become very
important with the changes and transformations created by smart production systems and advanced information-communication
technologies in industrialization. The Slow growth model has been argued that the source of economic growth is not only capital, labor,
and capital accumulation for the per worker but also technological developments and innovation, which are considered as external
factors in the long run. Based on this argument, the aim of the study is to statistically examine the development of countries that have
succeeded in integrating with the Industry 4.0 process and/or have succeeded in the necessary reforms in the process of adaptation.
R&D expenditures, high technology product exports (HTE), human capital index, direct foreign capital investments, and high
technology export impact on economic growth have analyzed by using the system GMM model for the selected innovative economies.

Keywords: Industry 4.0, System GMM, Economic Growth, Innovation
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Abstract — The most of commonly used linear (alkyl) alcohols are water-soluble in the entire concentration range at room
temperature. It is known also that depending on concentration and alcohol type these mixtures reveal a non-linear change in their
properties, which is associated with the formation of the water-water, alcohol-alcohol or alcohol-water clusters [1,2]. Many
techniques can be used to understand the structure and the dynamics of alcohol-water mixtures, e.g. molecular dynamics

simulations and nuclear magnetic resonance (NMR).

In this study, the spin-lattice (T1) and the spin-spin (T2) relaxation times of the ethanol-water and methanol-water mixtures
were measured in a whole range of alcohol concentrations, from pure water to pure alcohol. Magritek Spinsolve 42MHz NMR
spectrometer was used to determine the T; and T parameters. The Carr-Purcell-Meiboom-Gill (CPMG) pulse sequence was
applied to obtain the T relaxation times, while the inversion recovery protocol was used to measure T; relaxation time. The
typical spin-lattice recovery and spin-spin decay curves for pure water, methanol and ethanol spectrums are shown in Figure 1.
Analysis of the received data reveals the special points at Xet = 0.20M and xmet = 0.26M for ethanol and methanol, respectively.

The reasons for the observed behaviour are discussed.
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Figure 1. The inversion recovery (T1; measurements) and CPMG (T, measurements) curves for water, methanol and ethanol.

Keywords — NMR relaxation, spin-spin relaxation time, spin-lattice relaxation time, echo time, alcohol-water mixtures
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Abstract

The operations management in health services has recently become extremely important since hospitals’ main objective is to provide
high-quality health services to patients while reducing their costs and improving their financial assets for their survival and growth. In
this respect, operating rooms are of great interest to the hospitals since they are the hospital’s largest cost and revenue center. However,
despite their criticality in health services, they are generally bottleneck resources in hospitals. Therefore, increasing the efficiency of
operating rooms results in improved patient satisfaction and reduction in the cost of surgical operations. At this stage, operating room
scheduling is the key to accomplish these two conflicting goals at a reasonable level simultaneously. It includes the timing of each
operation as well as the assignment of surgical resources to each operation such as operating room and surgical teams over a few days
or a week. Operating room surgical schedules often present logistical difficulties in terms of assigning doctors to specific operating
rooms. Due to a wide variety of factors such as room availability, working hours in a week, doctor preferences, and operating room
capabilities, surgical scheduling can prove to be challenging. In many hospital administrators manually modify the assignments on a
case-by-case basis, which makes it difficult and time-consuming when dealing with surgical schedules. In this paper, we try to
implement a linear programming procedure, which transforms the operating room schedule into a working schedule that dynamically
changes weekly; and can be programmed to incorporate different scenarios within the hospital-based on specific hospital parameters.
With the application of a binary linear programming model on illustrative problems by using Excel Solver Add-in, we demonstrate the
advantages of using such an approach in optimizing static and dynamic surgical assignments weekly in order to meet a specific goal.

Keywords: Operation Rooms Scheduling, Surgical Schedules, Operator Schedules, Doctor Assignments, Surgical Room Assignments

Bir Ihtisas Hastanesinde Ameliyathane Programinin Optimizasyonu:
Bir Vaka Uygulamasi

Oz

Hastaneler yiiksek kaliteli saglik hizmeti saglarken varliklarini siirdiirebilmek ve biiyliyebilmek icin maliyet azaltmay1 ve finansal
varliklarini artirmay1 hedeflediginden saglik hizmetlerinde operasyon yonetimi son dénemde bilyiikk 6nem kazanmistir. Bu baglamda,
ameliyathaneler hastanelerdeki en 6nemli gelir ve maliyet merkezi olmalar itibariyle hastane yoneticilerinin ilgi odagi haline gelmistir.
Saglik hizmetlerinde kritik bir 6neme sahip olmalarma ragmen ameliyathaneler genellikle hastanelerde darbogazin olustugu
kaynaklardir. Dolayist ile, ameliyathane verimliligini iyilestirmek, hasta memnuniyetini artirirken cerrahi operasyonlarin maliyetinde
azalma ile sonuglanacaktir. Bu noktada, ameliyathane ¢izelgeleme, bu iki ¢atigan hedefi belli bir diizeyde basarabilmenin anahtari olarak
One ¢ikmaktadir. Ameliyathane ¢izelgeleme bir kag giin veya bir haftalik bir periyotta gergeklestirelecek ameliyatlarin zamanlarimin
belirlenmesini ve her bir ameliyat i¢in gerekli olan ameliyathane ve ameliyat ekibi gibi kaynaklarin atanmasimi kapsamaktadir.
Ameliyathane ¢izelgeleme siirecinde doktorlarin belirli ameliyathanelere atanmasi esanasinda genellikle bir takim lojistik zorluklar
ortaya ¢ikar. Bu nedenle, ameliyathane c¢izelgeleme, ameliyathane kullanilabilirligi, caligma saatleri, doctor tercihleri ve
ameliyathanelerin teknolojik yeterliligi gibi ¢esitli faktorler nedeniyle oldukga zorlayici bir i haline doniisebilir. Pek ¢ok hastanede,
idariciler ameliyathane atamalarini vakalar bazinda manuel sekilde degerlendirerek degistirmekte; bu da gizelgelemede zorluklara ve
zaman kaybina yol agmaktadir. Bu caligmada, spesifik hastane parametlerini goz oniinde bulundurarak farkli senaryolar1 dahil
edebilecegimiz bir esneklige sahip bir dogrusal programalama modeli gelistirerek haftalik degisen ameliyat gereksinimlerini dinamik
bir ameliyathane ¢izelgesine doniistiiren bir yontem uygulayacagiz. Model detayli bir sekilde anlatildiktan sonra gelistirilen ikili
dogrusal programlama yaklagiminin drnek problemler tizerinde Excel Coziicii eklentisi kullanilarak uygulanmasi ile ameliyat igin
gerekli olan kaynaklarin haftalik bazda atanmasi statik ve dinamik durumlar i¢in optimize edilmis; belirli bir hedef agisindan ortaya
¢ikan avantajlar ortaya konmustur.

Anahtar Kelimeler: Ameliyathane ¢izelgelenmesi, cerrahi ¢izelgeler, operator gizelgeleme, doktor atama, cerrahi oda atama.
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Oz

Saglik hizmetlerinde kalite ve verimlilik yonetimi, son kirk yilda biiyiik ilgi gordii. Literatiirde saglik hizmeti performansinin gesitli
yonlerini ele alan bir¢ok arastirma makalesi yaymlanmistir. Bununla birlikte, tibbi kuruluslar ve hastaneler, performans ve kalite
iyilestirme araglariyla ilgili olarak hala yeterli teknik bilgiye sahip degildir. Bu makale, bir dis kliniginde ¢esitli faktorlerin saghk
hizmeti performans &lgiimleri iizerindeki etkilerini incelemek icin bir prosediir sunmaktadir. Ozellikle bir dis klinigi sisteminde
detayli bir proses analizi yapilip, deney tasarimu ve ilgili analizler kullanilarak, tedavi tiirleri, dig hekimi deneyimi ve hasta yasmin
tedavi siireleri tizerindeki etkileri incelenmistir. Burada sunulan prosediir, saglik hizmeti yoneticileri igin saglik hizmeti kuruluslarinda
performans ve kalite iyilestirme araclarmin yararli bir uygulamasini gostermektedir.

Anahtar Kelimeler: Saglik Yonetimi, Dis Saglhigi, Dis Tedavi Sireleri, Klinik Performans, Saglik Hizmeti Verimliligi, Deney
Tasarimi.

Analysis of Effects of Some Factors on Performance of a Dental Clinic

Abstract

Quiality and productivity management in healthcare has received considerable attention over the past four decades. Many research
papers dealing with various aspects of healthcare performance have been published in the literature. However, medical organizations
and hospitals are still lacking enough technical knowledge related to performance and quality improvement tools. This paper presents
a procedure to study the effects of various factors on healthcare performance measures in a dental clinic. Particularly, we have
analyzed a dental clinic system and investigated the effects of treatment types, dentist experience, and the patient age on treatment
times using design of experiment and related analysis. The procedure presented here demonstrates a useful application of performance
and quality improvement tools in healthcare organizations for healthcare managers.

Keywords: Healthcare Management, Dental Healthcare, Dental Treatment Times, Clinic Performance, Healthcare Efficiency, Design
of Experiments.
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Oz

Veri madenciligi uygulamalart ve is zekasi sistemleri verileri anlamlandirarak bilgiye doniistiirilmesinde ve kuruluglara karar verme
stireclerinde yardimet olmak i¢in kullanilir. Caligmada bir devlet kurumunun personel verileri iizerinde is zekast ve veri madenciligi
stiregleri gergeklestirilerek personel verilerinin yonetimini saglamak ve veriler {izerinde dinamik analizler yaparak stratejik dngdriilerin
yapilabilmesi amaclanmustir. Is zekas: siireclerinin uygulanmasinda Microsoft is zekasi araclarindan SSIS (SQL Server Integration
Service), SSAS (SQL Server Analysis Service) ve Power BI kullanilmistir. Oncelikle veri yapist modellendirilmis olup ETL (Extract-
Transform-Load) siirecinden gegirilerek anlamli hale getirilen veri, veri ambarma SSIS programi ile aktarilmistir. Daha sonra SSAS
programui ile OLAP veri kiipti olusturulmustur. Son olarak da OLAP kiipii veri kaynagi olarak belirlenip zengin gorsel araglara sahip
olan, veri analizini ¢ok daha etkili hale getiren ve son zamanlarda sik¢a kullanilan Power Bl is zekasi araci kullanilarak ¢esitli gorsellerle
veri analizi gergeklestirilmistir. Boylece, karar vericilerin veri analizini etkin bir sekilde yapabilecekleri bir karar destek sistemi
geligtirilmigtir. Calismada kiimeleme analizi yontemlerinden biri olan K-Means algoritmasi, bir devlet kurumundaki Ic Kontrol Sistemi
anketi verileri kullanilarak personel memnuniyet durumu analizi yapilmistir. Veri madenciligi araci olarak ise icerisinde bulundurdugu
bir ¢ok algoritma sayesinde verilerden bilgi ¢ikarimi yapilabilmesine olanak saglayan ve agik kaynak kodlu bir arag olmasi sebebi ile
WEKA kullanilmistir. Kiimeleme analizi sonucunda olusan farkl personel gruplari detayl incelenerek bu gruplara nasil yaklagilmasi
gerektigi ve nasil hitap edilmesi gerektigi belirlenmistir. Her grubun memnuniyet durumunun farklilasan noktalar1 belirlenerek,
stratejiler ve uygulama faaliyetleri bu grubun ihtiyacina gore planlanmustir. Boylece I¢ kontrol sistemi anketi verilerinden anlamli ve
yararl bilgiler elde etmek ve bu bilgiler 15181nda personel karar destek planlama faaliyetlerinde destek olmak amaglanmustir.

Anahtar Kelimeler: Veri Madenciligi, Kiimeleme, Personel Memnuniyeti, Karar Destek Sistemleri.

Personnel Business Intelligence System and Measuring Personnel
Satisfaction with Cluster Analysis

Abstract

Data mining applications and business intelligence systems are used to make sense of data and to help organizations in their decision-
making processes. In the study, it is aimed to manage personnel data by performing business intelligence and data mining processes on
personnel data of a government institution and to make strategic predictions by making dynamic analyzes on the data. Microsoft business
intelligence tools SSIS (SQL Server Integration Service), SSAS (SQL Server Analysis Service) and Power Bl have been used in the

implementation of business intelligence processes. First of all, the data structure was modeled and the data, which was made meaningful
by passing the ETL (Extract-Transform-Load) process, was transferred to the data warehouse with SSIS program. Then, OLAP data
cube was created with SSAS program. Finally, the OLAP cube was determined as a data source and data analysis was carried out with
various visuals using the Power Bl business intelligence tool, which has rich visual tools, makes data analysis much more effective and
has been used frequently recently. Thus, a decision support system has been developed where decision makers can perform data analysis
effectively. In the study, the K-Means algorithm, one of the cluster analysis methods, was used to analyze the personnel satisfaction
situation using the Internal Control System survey data in a government institution. As a data mining tool, WEKA is used because it is
an open source tool that allows information extraction from data thanks to many algorithms it contains. The different staff groups formed
as a result of the cluster analysis were examined in detail, and how these groups should be approached and addressed was determined.
Different points of satisfaction status of each group were determined and strategies and implementation activities were planned
according to the needs of this group. So it is aimed to obtain meaningful and useful information from the internal control system survey
data and to support personnel decision support planning activities in the light of this information.

Keywords: Machine Learning, Clustering, Personnel Satisfiction, Decision Support Systems.
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Oz

Bu caligmada 2013-2018 yillar1 arasinda istanbul’daki dis ticaret faliyetleri incelenmistir. Bununla beraber 2013-2018 arasindaki yillara
bagli olarak, Istanbul’daki dis ticaretin ithalat ve ihracat tutarlari ve dis ticarette aktif oldugu sektérler ele alinmistir. Sektorler agisindan
ithalat ve ihracat faliyetleri beraber degerlendirilerek dis ticarette (agik/fazlalik) hangi sektoriin daha iyi oldugu cok kriterli karar verme
tekniklerinden Entropi tabanlit EDAS ve CODAS yontemleriyle ele almarak her iki yontem kiyaslanmistir. Cok kriterli karar verme
yontemleri, birden ¢ok amaci iginde barindiran, karar vericiye bilgi veren ve matematik programlama modelleri ile analiz edilen karar
verme teknigidir. Aym zamanda gergek hayat uygulamasinda ¢ok sik karsilasilan problemler hakkinda kullaniciya bilgi vermektedir.
Ortalama ¢6ziim uzakligina dayali degerlendirme olan EDAS ydntemi ile birlestirilebilir uzaklik tabanli degerlendirmeye dayanan
CODAS yoéntemleri beraber ele alimp Istanbul’daki dis ticaret performansi ele almmustir. Entropi tabanlh EDAS ve CODAS
yoéntemleriyle yapilan analiz sonuglarina gore; Istanbul ili igin 2013-2018 yillar1 arasinda dis ticaret hacminde en fazla kar elde edilen
sektoriin gayrimenkul, kiralama ve is faliyetleri (A1) sektorii oldugu goriilmiistiir. Calismanin bulgulart kisminda ele alinan EDAS ve
CODAS yéntemleri dis ticaret acigi/fazlalig1 agisindan Istanbul ilinin ithalat ve ihracat performans: hakkinda bilgi vermektedir. Bu
bilgiler 1s1ginda hem ithalat hem de ihracati diislindiigiimiizde dis ticaret agisindan hangi sektoriin gelismekte oldugu ve hangi sektoriin
gelismemis oldugunu analiz edebilmekteyiz. Se¢im kriterleri degerlendirildiginde her iki yontem de ¢ok kriterli karar verme
yontemlerinden olan EDAS ve CODAS yonteminin basari ile uyguladigini ve bu iki yontemin performansinin da iyi diizeyde oldugu
goriilmiistiir.

Anahtar Kelimeler: Cok kriterli karar verme teknikleri, EDAS, CODAS, Entropi, Istanbul

Investigation of Foreign Trade Capacity of Istanbul Province with the
Edas and Codas Method

Abstract

In this study, foreign trade activities in Istanbul between the years 2013-2018 were studied. By considering the period between the years
2013-2018, the import and export amounts of foreign trade in Istanbul and the sectors in which it is active in foreign trade are discussed.
By evaluating import and export activities together in terms of sectors, which sector is better in foreign trade (deficit / surplus) was
compared using Entropy-based EDAS and CODAS methods, which are multi-criteria decision making techniques. Multi-criteria
decision-making methods include more than one purpose, provide information to the decision maker and are analyzed with mathematical
programming models. It also provides information to the user about the problems that are frequently encountered in real life applications.
The EDAS method, which is The Evaluation Based on Distance from Average Solution, and the CODAS method which is Combinative
Distance-based Assessment are discussed together and the foreign trade performance in Istanbul is discussed. According to the results
of the analysis made with entropy based EDAS and CODAS methods, it was observed that the sector with the highest profit in foreign
trade volume between 2013 and 2018 for Istanbul was the real estate, leasing and business activities (A1) sector. EDAS and CODAS
methods discussed in the findings of the study provide information about the import and export performance of Istanbul in terms of
foreign trade deficit/surplus. In the light of this information, when we consider both import and export, we can analyze which sector is
developing and which sector is not developed in terms of foreign trade. When the selection criteria were evaluated, it was seen that
EDAS and CODAS methods, which are among the multi-criteria decision making methods, were successfully applied and the
performance of these two methods was at a good level.

Keywords: Multi-criteria decision making techniques, EDAS, CODAS, Entropi, Istanbul
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Abstract — In this paper, we present a single-mode InGaAsP diode pumped solid-state mid-IR Cr:ZnSe laser. In the experiments,
a TO-9 type compact InGaAsP laser diode was used to excite the laser system. This diode could provide up to 300 mW single-
mode laser output power under 1.2 A diode current. The output wavelength of the diode was 1650 nm which perfectly matches
with the absorption band of a Cr:ZnSe crystal. A 3-mm long Cr** ion doped ZnSe crystal which absorbed more than 90% input
power was used as a gain medium in the system. The laser operation was obtained with an astigmatically compensated 4-mirror
x-cavity. At the 300 mW incident pump power, as high as 17.3 mW laser output power was obtained at 2498 nm. The slope
efficiency and lasing threshold of the system were estimated as 26.5% and 173 mW, respectively. When a CaFa prism inserted
into the system, the output wavelength could be tuned between 2300 nm and 2556 nm in a compact manner. Such high tuning
regime in the mid-IR band described in this work should find important applications in spectroscopy and atmospheric
communications.

Keywords — Solid-State Lasers, Cr:ZnSe Lasers, Diode-Pumped Lasers, Tunable Lasers, Mid-IR Lasers
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Oz

Bu ¢alismada kontrol tekniklerinin performanslarini incelemek igin siklikla tercih edilen ters sarkag sistemi ele alinmistir. Ters sarkag
sisteminin dogrusal olmayan yapist nedeniyle de kontrolii zor bir miithendislik problemidir. Ters sarkag problemine yonelik sistemin
hareket denklemleri ¢ikartilmig, durum-uzay formunda ifade edilmis ve tasarim kriterleri belirlenmistir. Ters sarkag sisteminde tasarim
kriteri olarak arabanin ve sarkacin pozisyonlarini kontrol etmek hedeflenmistir. Bu hedeflere uygun olarak kontrol teknigi belirlenmistir.
Kontrolcii olarak Lineer Kuadratik Regiilator (LQR) teknigi kullanilmigtir. LQR kontrolciisii ile birden fazla durum degiskenleri kontrol
edilebildigi i¢in ters sarkag sisteminde tercih edilmistir. Gerceklestirilen ¢alismada LQR kontrolciisiiniin performansini dogrudan
etkileyen Q ve R matrisleri Genetik Algoritma ile optimize edilmistir. Optimize edilmis LQR kontrolciisii ve standart LQR kontrolciisii
olarak iki farkli yontem uygulanmistir. Genetik Algoritma genis arama algoritmalarinin aksine en iyiye ulasmak i¢in bir yaklasimi
olmadigindan en iyiye ulasamayabilir fakat zaman kisitlamalarini dikkate almada en iyi algoritmalardan birisi oldugu igin tercih
edilmistir. Ters sarka¢ sisteminde yapilan optimizasyonlarda amag fonksiyonlar1 genellikle referans degere yiikselme siiresi, oturma
stiresi ve kalic1 durum hatalarinin toplanmasi olarak kullanilmaktadir. Gergeklestirilen caligmada farkli olarak Genetik Algoritmanin
uygunluk fonksiyonu i¢in bir 6neri sunulmustur. Bu Oneri, arabanin referans pozisyon degeri ile arabanin poziyon degeri arasindaki
farkin minimize edilmesi seklinde tasarlanmistir. Genetik Algoritma (GA) uygunluk fonksiyonunun ¢alismada Onerilen formiil ile
kullanildiginda kabul edilebilir sonuglar {irettigi gosterilmistir. Gergeklestirilen deneyler sonucunda Genetik Algoritma ile
optimizasyonu yapilan LQR kontrolciisii, deneme yanilma ydntemiyle bulunan degerler ile ¢alisan LQR kontrolciisiine gére daha
basarili oldugu gézlemlenmistir. Ayn1 zamanda Q ve R matrisleri Genetik Algoritma ile belirlendigi i¢in bu katsayilarin belirlenmesinde
kaybedilen zamanin 6niine gegilmistir.

Anahtar Kelimeler: Genetik Algoritma, LQR Kontrol, Optimizasyon, Ters Sarkag.

Genetic Algorithm Optimization in LQR Controller Design for
Inverted Pendulum System

Abstract

In this study, the frequently preferred inverted pendulum system is handled to examine the performance of control techniques. It is a
difficult engineering problem to control due to the nonlinear nature of the inverted pendulum system. The motion equations of the
system for the inverted pendulum problem were extracted, expressed in state-space form, and design criteria were determined. In the
inverted pendulum system, it is aimed to control the positions of the cart and the pendulum as a design criterion. The Control technique
has been determined by these goals. Linear Quadratic Regulator (LQR) technique is used as the controller. Since multiple state variables
can be controlled with the LQR controller, it was preferred in the inverted pendulum system. The Q and R matrices that directly affect
the performance of the LQR controller in the work carried out were optimized with the Genetic Algorithm. Two different methods were

applied as an optimized LQR controller and standard LQR controller. Unlike the wide search algorithms, the Genetic Algorithm may
not reach the best because it does not have an approach to reach the best, but it was preferred because it is one of the best algorithms to
consider time constraints. In the optimizations made in the inverted pendulum system, the fitness functions are generally used as the
rise time to the reference value, the settling time, and the summation of the steady-state errors. In the study, a different proposal was
presented for the fitness function of the Genetic Algorithm. This proposal is designed to minimize the difference between the car's
reference position value and the car's current position value. The Genetic Algorithm fitness function has been shown to produce
acceptable results when used with the formula suggested in the study. As a result of the experiments carried out, it was observed that
the LQR controller, which was optimized with the Genetic Algorithm, was more successful than the LQR controller working with the
values found by the trial and error method. At the same time, since the Q and R matrices are determined by the Genetic Algorithm, the
time lost in determining these coefficients has been prevented.

Keywords: Genetic Algorithm, Inverted Pendulum, LQR Control, Optimization.
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Ozet

Son yillarda yapilan konusma sistemi ile ilgili sorunlarin tespit edilmesinde ve konusma analizinde gelisen teknolojinin getirdigi
imkanlar sayesinde ses tellerinin yiiksek hizli goriintiileri yaygin olarak kullanilmaya baslanmistir. Bu yiiksek hizli goriintiiler
konugmacinin ses tellerinin vibrasyonuyla ilgili detayl bilgiler igerir. Fakat verinin biiyiikliigii goz oniine alindiginda bu gériintiilerin
manuel olarak islenmesi miimkiin gériinmemektedir. Bu nedenle son yillarda gelistirilen otomatik goriintii isleme algoritmalari ile ses
telleri goriintiilerinden glottis tespiti ve boliitlenmesi popiiler hale gelmistir. Bu ¢alismada literatiirdeki ¢alismalardan farkli olarak ses
telleri goriintiilerinin piksel tabanli otomatik smiflandirilabilmesi igin kullanilabilecek olan dogruluk, keskinlik (hassasiyet), geri
cagirma, F1 skoru ve esit hata oran1 performans 6l¢iitleri incelenmistir. Bununla birlikte literatiirdeki piksel tabanli siniflandirma modeli
olan derin yapay sinir ag1 temel sistem olarak aliarak yeni onerilen Gauss Karisim Modeli tabanl: sistem ile kiyaslanmistir. Boyutlari
256x256 olan manuel olarak béliitlenmis 3000 adet yiiksek hizli endoskopik kamera goriintiisii rasgele olarak egitim, gelistirme ve
degerlendirme veri setlerini olusturmak i¢in kullanilmistir. Veri seti ile egitilen modellerin, gelistirme ve degerlendirme setleri ile yapilan
¢alismalar sonucunda ikili siniflandirmada yaygin olarak kullanilan dogruluk, keskinlik, geri ¢agirma ve F1 skoru 6lgiitlerinin modelden
modele yaklasik sadece %! oraninda degistigi ve bu sonuglarin sistem performansini yansitma konusunda, ayni durumda % 22 degisim
gosterebilen esit hata oran1 kadar etkili olmadigini gdstermistir. Bu ¢caligmanin sonucunda sistemlerin dogruluk degerleri ayni kalsa bile
esit hata orani farklar1 degigebilmekte, bu nedenle asir1 uydurulmusg sistemlerin daha dogru kestirilebildigi gosterilmektedir. Temel
sistem ile onerilen modeller kargilagtirildiginda, onerilen sistem 4096 karisimli Gauss Karisim Modeli, kullanilan biitiin performans
olgtitleri igin en iyi sonucu vermis olup, degerlendirme setindeki esit hata oran1 igin %22’lik bir performans iyilestirmesi gostermistir.

Anahtar Kelimeler: Veri isleme ve tamima, Konusma isleme, Makine 6grenmesi.

Analysis of Performance Metrics for Automatic Pixel-Based
Classification in Vocal Cord Images

Abstract

In recently years, thanks to the opportunities brought by the developing technology, high-speed images of the vocal cords have been
started to widely use in detection of problems with the speech system and analysis of speech. These high-speed images contain detailed
information about the vibration of the speaker's vocal cords. However, considering the size of the image data, it does not seem possible
to manually process these images. For this reason, glottis detection and segmentation from vocal cord images has become popular with
the development of automatic image processing algorithms in recent years. Unlike the other literature studies, in this study, the accuracy,
precision (sensitivity), recall, F1-score and equal error rate performance criteria are examined used to automatically classify vocal cord
images based on pixels. In addition to this, deep artificial neural network, that pixel classification based model in the literature, has been
compared with the newly proposed model Gaussian Mixture Model. 3000 high speed endoscopic camera images manually segmented

with dimensions 256x256 pixels were used to generate training, development and evaluation data sets of randomly. As a result of the
studies conducted with the validation and evaluation sets of models trained with the data set, the accuracy, precision, recall and F1 score
criteria, which are commonly used in binary classification, changed only by 1% from model to model. And this result has shown that
other performance metrics are not as effective as equal error rate that reflecting the system 22% change in the same situation. As a result
of this study, even if the accuracy values of the systems remain the same, equal error rate differences may change, therefore it has been
shown that overfitted systems can be predicted more accurately. Comparing the models proposed with the based system, the proposed
system gave the best result for all performance criteria using the 4096 component Gaussian Mixture Model, and it is showed a
performance improvement of 22% for the equal error rate in the evaluation set.

Keywords: Data processing and recognition, Speech processing, Machine learning.
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Effect of processing conditions on the electrospinning behavior of
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Abstract

Due to its properties such as biocompatibility and stability, polyvinylpyrrolidone (PVP) becomes more and more attractive for
biomedical applications. PVP nanofibers are often produced using PVP solutions in solvents with high toxicity such as
dimethylformamide (DMF). The aim of this study is to investigate the effect of process parameters on electrospinning behavior of
polyvinylpyrrolidone (PVP) in solvents with lower toxicity such as dimethylsulfoxide (DMSO) or ethanol. Therefore, solutions of PVVP
in ethanol, PVP in DMSO or PVP in binary solvent systems such as DMSO/ethanol or DMSO/acetone were prepared and electrospun.
The effect of process parameters such as voltage, flow rate, tip-to-collector distance were examined. A solution parameter, the polymer
concentration was also considered. The morphology and diameter of the electrospun nanofibers were characterized by scanning electron
microscopy. The effect of the solution viscosity was also questioned. Nanofibers with a homogeneous cylindrical morphology were
obtained in the case of PVP in ethanol solutions for a polymer concentration of 7 wt.%. The process parameters were: a voltage of
15kV, tip-to-collector distance of 15 cm and a flow rate of 1.25 mL/h. PVP in DMSO solutions didn’t allow the obtention of solid
nanofibers on the collector where a wetness zone appears. This shows that the solvent could not evaporate quickly. A wetness was also
observed with PVP solutions prepared using binary solvent systems where a more volatile solvent such as ethanol or acetone was used.

Keywords: electrospinning, polyvinylpyrrolidone, DMSO, nanofiber, binary solvents.

Proses sartlarinin polivinilpirolidon polimerinin diisuk toksisiteli
solventler ile elektroegirilme davranmsi uizerindeki etkisi

Oz

Biyouyumluluk ve kararlilik gibi 6zellikleri sayesinde polivinilpirolidon (PVP) polimeri biyomedikal uygulama alanlarinda giinden
giine artan bir ilgi gérmektedir. PVP nanolifler genellikle dimetilformamid (DMF) gibi toksisitesi yiiksek ¢oziiciiler ile hazirlanmig PVP
¢ozeltilerinden iiretilmektedir. Bu ¢alismanin amact proses sartlarinin polivinilpirolidon polimerinin diisiik toksisiteli solventler ile
elektroegirilme davranisi tizerindeki etkisini arastirmaktir. Bu anlamda etil alkol, dimetilsiilfoksit (DMSO) ve DMSO/etil alkol ve
DMSO/aseton ikili ¢oziiciiler ile hazirlanmig PVP ¢ozeltileri hazirlanmis ve elektroegirilmistir. Voltaj, debi, igne ucu-toplayict mesafesi
gibi proses parametrelerinin etkisi arastirilmistir. Ayrica, polimerin derisiminin etkisi de incelenmistir. Elektroegirilmis nanoliflerin
morfolojileri ve ¢aplari taramali elektron mikroskobu ile incelenmistir. Cozeltinin viskozitesinin etkisi de incelenmistir. Etil alkol ile
hazirlanmis % 7 PVP ¢ozeltilerinden homojen silindirik nanolifler elde edilmistir. Kullanilan proses parametreleri su sekilde verilebilir:
voltaj 17.5 kV, igne ucu-toplayici mesafesi 15 cm ve debi 1.25 mL/s. DMSO ile hazirlanan PVP ¢ozeltileri ile kat1 nanolifler elde
edilememistir ve toplayici lizerinde DMSO’nun yeterince hizli bir sekilde ugamadigimi gdsteren bir 1slaklik gézlemlenmistir. Daha

ucucu ¢oziiciiler olan etil alkol ve aseton ile hazirlanan ikili ¢dziicii sistemleri ile hazirlanan PVP ¢ozeltileri ile de aymi 1slaklik
gozlemlenmistir.

Anahtar Kelimeler: elektroegirme, polivinilpirolidon, DMSO, nanolif; ikili ¢6ziicii.

35


http://dergipark.gov.tr/ejosat

ISm SIT 4% International Symposium on Multidisciplinary A
’ Studies and Innovative Technologies E
®

2O20  october 22-24, 2020, Turkey Turkey Section g

Futbol Miisabakalari ile ilgili Tweetlerin Anlik Duygu Analizi

Riza Korkusuz'", Aydin Carus?

! Trakya Universitesi, Miihendislik Fakiiltesi, Fen Bilimleri Enstitiisii, Edirne, Tiirkiye (ORCID: 0000-0003-2742-886X)
2 Trakya Universitesi, Miihendislik Fakiiltesi, Bilgisayar Mithendisligi Béliimii, Edirne, Tiirkiye (ORCID: 0000-0003-3370-5974)

Ozet

Sosyal medya, insanlarin kendilerini ifade edebildikleri ortamlar olarak ¢ok kullanilmaktadir. Bu sebeple Facebook, Instagram ve
Twitter gibi sosyal medya ortamlarmin kullanict sayilari giderek artmaktadir. Sosyal medya kullanicilarinin paylasimlar: analiz
edilerek ilgili konu hakkindaki duygular1 ortaya g¢ikarilabilmektedir. Sosyal medya platformu olan Twitter da politikacilar, spor
kuliipleri, sirketler, aktivistler kisaca neredeyse tiim bireyler ve kurumlar i¢in kendilerini ifade etme ortami haline gelmistir. Hemen
hemen tiim futbol takimlarinin taraftarlari icin haberlerini paylastiklar1 Twitter hesaplari vardir. Kullanicilar Twitter’da futbol
miisabakasi esnasinda ve sonrasinda da mesaj paylasabilmektedir. Bu ¢aligmanin konusu, Twitter ortaminda futbol takimlar1 ve futbol
miisabakalart hakkinda Twitter kullanicilarinin paylagimlarinin duygu analizi ile ilgilidir. Bu g¢alismada Twitter’da futbol
miisabakalar1 hakkinda paylasilan 30.000 Tiirkce tweet ile anlik duygu analizi yapilmistir. Egitim setlerindeki siniflandirma hatalarini
en aza indirmek i¢in toplanmis olan tweetler el ile etiketlendikten sonra yine ayni kisi tarafindan farkli zamanlarda beser defa kontrol
edilmistir. Bu etiketlemede olumlu, olumsuz, tarafsiz ve alakasiz olarak 4 duygu sinift kullanilmistir. Bu etiketlenmis tweetlerden
farkli 6zniteliklere sahip 12 farkli egitim seti olusturulmustur. Olusturulan bu egitim setleri kullanilarak farkli siniflama algoritmalari
ile modeller ¢ikarilmis ve bu modellerin ¢apraz dogrulama ile smiflama bagarimlar1 bulunmustur. Farkli 6zniteliklere sahip olarak
olusturdugumuz egitim setleri, belirlenen simiflandirma algoritmalar ile test edilmis ve algoritmalarinin siniflandirma dogruluklari;
Naive Bayes algoritmasi igin %84.30, K-En Yakin Komsu (KNN- K-Nearest Neighborhood) algoritmasi i¢in %87.73, C4.5
algoritmast i¢in %89.60, Destek Vektor Makinesi (SVM- Support Vector Machine) algoritmast i¢in %92.30 olarak bulunmustur.
Calismada zemberek kiitiiphanesi kullanilarak Tiirkce tweetlerde yaklasik 48.000 kelimenin diizeltmesi, simiflandirma basarimina
olumlu katki saglamistir. Ayrica futbol miisabakalar1 hakkinda paylasilan tweetleri anlik olarak toplayip, olusturulan modeller ile bu
tweetlerin sinifini tespit ederek siniflara ait sonuglar1 gergek zamanlh gorsellestiren bir uygulama gelistirilmistir.

Anahtar Kelimeler: Anlik Duygu Analizi, Makine Ogrenmesi, Twitter, Veri Madenciligi.

Real Time Sentiment Analysis of Tweets about Football Matches

Abstract

Social media is frequently used as a platform where people can express themselves. For this reason, the number of users of social
media platforms such as Facebook, Instagram and Twitter has been gradually increasing. By analyzing the shares of social media
users, their feelings about the relevant subject can be revealed. Twitter, as a social media platform, has become a medium for
politicians, sports clubs, companies, activists, briefly for almost all individuals and institutions, to express themselves. Almost all
foothall teams have Twitter accounts where they share their news with their fans. Users can share messages on Twitter during and
after the football matches. This study is about the sentiment analysis of Twitter users' posts about football teams and football matches
on Twitter. Within the scope of this study, a real-time sentiment analysis was made by using 30,000 Turkish tweets shared about
football matches on Twitter. In order to minimize the classification errors in the training sets, the collected tweets were manually
tagged and then checked five times by the same annotator at different times. In the labeling process, 4 sentiment classes were used as

positive, negative, neutral, and irrelevant. 12 different training sets with different attributes were created from these tagged tweets.
Using these training sets, models were created with different classification algorithms and classification performance of these models
with cross-validation was evaluated. The training sets that we have created with different attributes have been tested with the specified
classification algorithms and the classification accuracies of the algorithms are 84.30% for Naive Bayes, 87.73% for K-Nearest
Neighborhood (KNN- K-Nearest Neighborhood), 89.60% for C4.5, and 92.30% Support Vector Machine (SVM- Support Vector
Machine. In this study, the correction of approximately 48,000 words in Turkish tweets by using the Zemberek library contributed
positively to the classification performance. In addition, an application was developed that collects the tweets shared about football
matches in real-time and it determines the class of these tweets with the models created and visualizes the class results.

Keywords: Real Time Sentiment Analysis, Machine Learning, Twitter, Data Mining.
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Oz

Twitter gibi sosyal aglar, insanlarin iletisim kurmasi i¢in popiiler bir platform haline gelmistir. Bireysel kullanicilarin yani sira kurumlar
ve sirketler de iiriin tanitimi, pazarlama ya da herhangi bir konu hakkinda geri bildirim alma gibi daha bircok nedenden dolay1 bu sahaya
ilgi duymaktadir. Kurumlarin ve sirketlerin hedefi, kisilerin ilgilendikleri iirin ve alanlar disinda gereksiz bilgiler ile rahatsiz
edilmemesini saglamaktir. Bunun i¢in de kurum ve sirketler, paylasim yapanin kadin veya erkek olusu, tweetin ilgili oldugu alan gibi
bilgilere ihtiya¢ duymakta ve bu bilgilere bagli olarak, kendi hedef kitlelerine ulagmak i¢in ¢esitli calismalar yapmaktadir. Bu ¢alismada
Twitter’da iiretilen iceriklerden yola ¢ikilarak, paylagim yapanin cinsiyeti ve paylagilan tweetin ilgi alan1 i¢in tahmin yapilmistir. Bu
amagla, Twitter Uygulama Programlama Araytizii (API- Application Programming Interface) kullanan bir uygulama gelistirilmistir. Bu
uygulama kullanilarak, iki farkli egitim seti olusturmaya yonelik veriler toplanmistir. Cinsiyet tespitine yonelik egitim seti igin, tweetler
filtreleme yapilmadan toplanmustir. Tlgi alani tespitine yonelik egitim seti igin, tweetler farkl1 ilgi alanlari igin belirlenmis anahtar kelime
kiimeleri yardimiyla, filtreleme yapilarak toplanmistir. Daha sonra, bu tweetler, etiketleme caligmasina kolaylik saglamasi amaciyla
uygulama kullanilarak el ile etiketlenmistir. Cesitli denemeler yapilarak, dzniteliklerin belirlenmesinin ardindan, gozetimli makine
ogrenmesinde kullanilacak iki farkli egitim seti olusturulmustur. Olusturulan bu egitim setleri kullanilarak; Naive Bayes, K-En Yakin
Komsu Algoritmasi (KNN- K-Nearest Neighbors), C4.5, Destek Vektér Makineleri (SVM- Support Vector Machine) ve Ardigik
Minimal Optimizasyon algoritmalar1 (SMO- Sequential Minimal Optimization) i¢in modeller olusturulmustur. Modellerin basarima,
kappa istatistik ve dogruluk Olgiitleri dikkate alinarak degerlendirilmistir. Elde edilen modellerin basarimlar1 degerlendirildiginde;
cinsiyet tahmini i¢in olusturulan modeller i¢inde, en diisiik basarima %44,6 dogruluk ve 0.17 kappa degeri ile SVM algoritmasi1 sahipken
en yiiksek basarimi %99,9 dogruluk ve 0.99 kappa degeri ile SMO algoritmas: saglamistir. Ayni sekilde ilgi alani icin olusturulan
modeller iginde en diisiik bagsarimi %47,9 dogruluk ve 0.37 kappa degeri ile SVM algoritmasi vermigken en yiiksek bagarim %93,18
dogruluk ve 0.91 kappa degeri ile KNN algoritmasi tarafindan saglanmistir. Dogruluk degerleri ve kappa degerlerinin birbiri ile uyumlu
oldugu goriilmiistiir.

Anahtar Kelimeler: Twitter, Makine Ogrenmesi, Cinsiyet Analizi, [lgi Alan1 Analizi

Gender and Interest Area Analysis on Twitter using Machine

Learning Algorithms
Abstract

Social networks have become popular platforms that help people to connect with each other. In addition to individuals, companies and
institutions are also interested in social networks for several reasons such as promoting and marketing their products or getting feedback
on a specific topic. The goal of companies and institutions is to ensure that people are not targeted by unnecessary information except
for products and areas they are interested in. To achieve their business goals, companies and institutions would like to determine the
gender of a person who shares the post and the interest area a social media post is related to. Using this information, they carry out
various studies to reach their target audiences. In this study, we analyze tweets to identify the genders of Twitter users and interest arcas
tweets are related to. We develop an application that uses the Twitter Application Programming Interface (API). We collect data using
this application to create two different training sets: the gender determination training set and the interest area determination training
set. For the gender determination training set, we collect tweets without filtering them. For the interest area determination training set,
we collect the tweets by filtering them with the help of the sets of keywords that are created separately for each interest area. After
collecting the Tweets, we tag them manually with the help of the application in order to facilitate the tagging process. By performing
various experiments, after the determination of the attributes, two different training sets were created which are then used in supervised
machine learning. Models were created using these training sets for Naive Bayes, K-Nearest Neighbor Algorithm (KNN-K-Nearest
Neighbors), C4.5, Support Vector Machines (SVM-Support Vector Machine) and Sequential Minimal Optimization algorithms (SMO-
Sequential Minimal Optimization). The performances of the models were evaluated taking into account kappa statistics and accuracy
criteria. When the performances of the obtained models were evaluated, among the models created for gender prediction, the lowest
success rate was 44.6% with an accuracy of 44.6% and a kappa value of 0.17. While SVM algorithm had the highest performance, SMO
algorithm provided 99.9% accuracy and 0.99 kappa value. Likewise, SVM algorithm gave the lowest performance with 47.9% accuracy
and 0.37 kappa value among the models created for the area of interest, while the highest performance was achieved by the KNN
algorithm with 93.18% accuracy and 0.91 kappa value. It is observed that the accuracy values and kappa values are compatible with
each other.

Keywords: Twitter, Machine Learning, Gender Analysis, Interest Field Analysis.
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Abstract

5G (fifth generation) cellular system is expected to work in a wide frequency range to meet the demand for mobile services and
applications. Antennas will be addressed to the future 5G applications should pose superior characteristics, such as high gain and
ultra-large bandwidth response by considering atmospheric absorption/free-space path loss on planned millimeter-wave frequency
range of 5G communications. Therefore, antenna design for the future 5G applications is a challenging process. In this article we
present a high-gain, broadband mm-Wave antenna based on a circular patch structure with a ground plane and resonator gaps. The
designed antenna is analyzed using a widely used full-wave electromagnetic solver. The major antenna figure-of-merits including
reflection coefficient, VSWR (voltage-standing wave ratio), antenna patterns in E- and H-planes, surface current distribution, antenna
directivity and maximum gain, are obtained. The simulation results show that the gapped circular patch based design has the S11
response less than —10 dB in the frequency range of 21.6-28.8 GHz, which includes 24-28 GHz band of 5G cellular systems.
Moreover, it is observed that the symmetrically located circular gaps on both top and bottom layers decrease the side lobe level under
—10 dB value, and enhance the gain. We attribute the improvement in the antenna performance to the created current regions due to
gaps hosting large vortex current distributions. With 10 mm x 13mm surface area, the proposed antenna demonstrates the peak gain
of 9.44 dBi and the radiation efficiency of over 85%. High gain and compact size make this antenna suitable for coming 5G devices.

Keywords: 5G, cellular systems, millimeter-wave antenna.

Simetrik Olarak Yerlestirilmis Dairesel Bosluklara Dayah 24-28 GHz
bant SG Anten Tasarimi

0Oz

5G (besinci nesil) hiicresel sistemlerin, mobil hizmet ve uygulamalara olan talebi karsilayacak genis bir frekans bolgesinde ¢aligmasi
bekleniyor. 5G uygulamalara yonelik antenlerin, 5G haberlesmenin planlanan milimetre dalga frekans araliginda atmosferik sogurma /
bos alan yayilim kaybi dikkate alinarak kompak yapi, iistiin kazang ve ultra bant genisligi saglamalar1 beklenmekte. Bu sebeple
gelecek 5G uygulamalari i¢in anten tasarimu siireci oldukea cetrefilli bir siire¢ tanimliyor. Bu makalede, toprak diizlemi ve rezonatdr
kismi bosluk iceren dairesel bir yama yapisina dayanan yiliksek kazangli, genis bantli bir mm dalga anten gelistirilmistir. Tasarlanan
anten, yaygin olarak kullanilan bir tam dalgali elektromanyetik ¢oziicli ile analiz edilmistir. Sirastyla, SI11 yansima katsayisi, E
diizlemi ve H diizlemindeki anten 1sima demetleri, yiizey akim dagilimi (J), anten yonliligii (D) ve antenin maksimum kazang
degerlerini kapsayan anten tasarimina iligkin esas basarim Olciitleri elde edilmistir. Simiilasyon sonuglari, aralikli dairesel yama
tabanl tasarimin, 5G hiicresel sistemlerin 24 — 28 GHz bandini kapsayan 21.6 — 28.8 GHz frekans araliginda —10 dB altinda S11
yanitma sahip oldugunu ortaya koymaktadir. Ayrica, alt toprak tabakaya ve {ist yayici tabakaya simetrik olarak yerlestirilen daire
seklindeki es merkezli bosluklarin yan lob seviyesini —10 dB degerinin altina diislirdiigli, ve anten kazancini arttirdigt
gozlemlenmistir. Anten performansindaki bu iyilesme, bosluklar sayesinde olusturulan yeni akim bdlgelerinin biiyiik girdap akim
dagilimlarina ev sahipligi yapmasina baglanmaktadir. 10 mm x 13 mm yiizey alani ile dnerilen anten 9.44 dBi tepe kazanci ve %85'in
izerinde bir 1g1ma verimliligi gostermistir. Yiiksek kazan¢ ve kompak yapisi sbebiyle onerilen anten gelecek nesil 5G aygitlarla
uyumluluk gostermektedir.

Anahtar Kelimeler: 5G, hiicresel sistemler, milimetre dalga anten.
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Abstract

There is an ever-growing interest for video applications. It is well-

service (QoS) requirements and require high data rates. To meet ever growing demands for mobile video streaming applications and
stringent QoS requirements, it is required to optimise the current networks. IEEE 802.11 is one of the most widely deployed networks
in the world. Therefore, this paper investigates the performance of multichstomde thstireddtogpphichbibhs 8¢ ndag mringolti lpualitdoof
scenario. To this end, an end-to-end system level simulator is developed to evaluate the performance of the perceived video quality at
the receiver in terms of peak signal to noise ratio (PSNR) and resource efficiency in terms of total transmission times for different
application layer - forward error correction (AL-FEC) and medium access control (MAC) layer parameters. Results show that without
AL-FEC protection the legacy IEEE 802.11n/ac provides very poor quality of experience. However, the perceived video quality can be
significantly improved by adding some extra repair symbols. Since video applications have very challenging QoS requirements,
changing only MAC parameters are unable to meet these QoS requirements thus additional AL-FEC protection is required. Moreover,
it is observed that with the use of the frame aggregate mechanism at the MAC layer, the total transmission times can be significantly
reduced and hence the resource consumptions.

Keywords: Video streaming, Multicasting, IEEE 802.11n/ac, PSNR.

IEEE 802.11n/ac Uzerinden Coklu Video Yayini Analizi ve
Degerlendirilmesi

Oz

Video uygulamalarina ilgi giderek artiyor. Video uygulamalarinin ¢ok kat1 hizmet kalitesi (QoS) gereksinimleri oldugu ve yiiksek
veri hizlar gerektirdigi iyi bilinmektedir. Mobil video uygulamalari i¢in giderek artan talepleri ve kat1 QoS gereksinimlerini karsilamak
icin mevcut aglar1 optimize etmek gerekir. IEEE 802.11, diinyadaki en yaygin kullanilan aglardan biridir. Bu nedenle, bu makale, mobil
bir dig mekan senaryosunda IEEE 802.11n/ac iizerinden ¢oklu video génderim performansini arastirmaktadir. Buna amagla, alicida
algilanan video kalitesinin performansini tepe sinyal giiriiltii oran1 (PSNR) agisindan ve kaynaklarin verimli kullanilmasini toplam iletim
stiresi agisindan, farkli uygulama katmani ileri hata diizeltme kodlari (AL-FEC) ve orta erisim denetimi (MAC) katman1 parametreleri
icin degerlendirmek iizere ugtan uca bir sistem seviyesi simiilatorii gelistirilmistir. Sonuglar, AL-FEC korumas: olmadan gelencksel
IEEE 802.11n/ac'nin ¢ok diisiik kalitede deneyim sagladigint gostermistir. Bununla birlikte, bazi ekstra onarim sembolleri gondererek,
video kalitesi 6nemli Olgiide iyilestirilebilir. Video uygulamalarinin ¢ok zorlu QoS gereksinimleri oldugundan, yalnizca MAC
parametrelerini degistirmek bu QoS gereksinimlerini kargilayamaz, bu nedenle ek AL-FEC korumasi gerekir. Ayrica, MAC'de gerceve
kiimeleme mekanizmasinin kullanilmasiyla, toplam iletim siirelerinin ve dolayisiyla kaynak tiiketimlerinin 6nemli 6l¢lide azaltilabildigi
gozlemlenmektedir.

Anahtar Kelimeler: Video gonderme, Coklu gonderim, IEEE 802.11n/ac, PSNR.
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Robust Image Watermarking using DWT, SVD, Chirp-z and LU
Decomposition

Mary Agoyi~

Cyprus International University, School of Applied Scciences, Information Technoloy Department, Lefkosa, North Cyprus (ORCID: 0000-0002-2770-1726)
magoyi@ciu.edu.tr

Abstract

The exponential increase of multimedia technologies usage has made connectivity simpler, more convenient and quicker, but has also
contributed to a number of infringements of digital content. Digital watermarking has been known to offer a solution to compliance
issues related to copyright infringements in multimedia technology. This paper proposes a robust approach to image watermarking by
integrating the benefits of all four algorithms. The proposed method is based on discrete wavelet transform (DWT), chirp z-transform
(CZT), lower and upper (LU) decomposition and singular decomposition value (SVD). In this method, using 1-level DWT, the image
is broken down into its frequency sub-bands. The LL sub-band is then converted into a z domain using CZT. LU decomposition was
then used to further decompose the image into two matrixes, each of which was used to insert the watermark. SVD has been applied to
each of the matrixes and the unique value of the watermark is inserted to the matrixes of the decomposed image. The robustness and
imperceptibility of the proposed solution was tested by checking the watermarked image for various image processing operations.
Experimental findings show that the proposed technique has high imperceptibility capability and it shows a reasonable level of
robustness against signal processing operations such as filtering, scaling, JPEG, rotating, gamma correction, blurring, cropping, gaussian
noise, contrast enhancement, histogram equalization, and salt & pepper noise.

Keywords: Watermarking, LU Decomposition, DWT, CZT, SVD
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SHaamn ™

Filtre Tabanh Nitelik Secimi ve Topluluk Ogrenme Yaklasimlariyla
Borsa Istanbul Enerji Endeksi Yon Tahmini

Hakan Giindiiz!

! Bandirma Onyedi Eyliil Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Yazilim Miihendisligi Boliimii, Bandirma, Balikesir, Tiirkiye
hgunduz@bandirma.edu.tr

Oz

Yapilan ¢aligmada finansal haber sitelerinde yaymlanan ekonomi haberleri kullanilarak Borsa Istanbul’un 6nemli endekslerinden
XKMYA (enerji)’nin giinliik fiyat degisim yonleri tahmin edilmistir. Fiyat degisimlerinin tahmininde haber metinlerinde yer alan bilgi
iceren kelimeler nitelik olarak kullanilmigtir. Haber metinlerinden ¢ikarilan 13000’e yakin kelime arasindan endekslerin hareket
yoniine etki eden kelimeler filtre tabanli Simetrik Belirsizlik (SU) ve Fisher Puani (F-P) nitelik segme yontemleri ile secilmistir.
Secilen kelimeler topluluk &grenme modeli olan LightGBM smiflandiricisina girdi olarak verilmis ve siniflandiricilarin
performanslart Makro-Ortalama (MO) F-olgiitli ve dogruluk ile tahmin edilmistir. Siniflandiricilarin performanslart incelendiginde,
XKMYA endeksinin giinliikk yon tahmini 0.68 MO F-dl¢iitii oraniyla tahmin edilmistir. Tahmin igleminde F-P yontemiyle segilen
nitelikler SU yontemiyle segilenlere gére daha yiiksek performans oranlara sahip olmustur. Yon tahmininde basarili olan 5 bireysel
modelin yiginlama topluluk 6grenmesi yaklagimiyla birlestirilmesi sonucunda ise MO F-6lgiitii oraninda %1°1ik, dogruluk oraninda
ise %2’lik performans artis1 meydana gelmistir.

Anahtar Kelimeler: Borsa Istanbul tahmini, simetrik belirsizlik, fisher puani, filtre tabanl nitelik se¢imi, topluluk égrenmesi

Borsa Istanbul Energy Index Direction Prediction with Filter-Based
Feature Selection and Ensemble Learning Approaches

Abstract

In the study, daily price change directions of XKMYA (energy), one of the important indexes of Borsa Istanbul, were predicted by
using financial news published on financial portal website. In the prediction of price changes, the words containing information in the
news texts were used as features. Among the 13000 words extracted from the news texts, the words influencing the movement
direction of the index were selected by filter-based Symmetrical Uncertainty (SU) and Fisher Score (F-P) feature selection methods.
The selected words were given as input to a robust ensemble learner, the LightGBM classifier and the model performances were
predicted with Macro-Averaged (MA) F-measure and accuracy metrics. When the performances of the classifiers were examined, the
daily direction prediction of the XKMYA index was estimated with a ratio of 0.68 MA F-measure. In the prediction process, the
features selected by the F-P method had higher performance rates than those selected by the SU method. In addition, combining 5
successful individual models with an ensemble learning approach called as stacking resulted in a performance increase of 1% in MA
F-measure and 2% in accuracy.

Keywords: Borsa Istanbul prediction, symmetric uncertainity, fisher score, filter-based feature selection, ensemble learning
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Blockchain-Based Data Security in Military Autonomous Systems

Pelin Angin'*

I Middle East Technical University, Faculty of Engineering, Department of Computer Engineering, Ankara, Turkey (ORCID: 0000-0002-6419-2043)
pangin@ceng.metu.edu.tr

Abstract

Advances in technology have enabled the increased use of autonomous systems such as unmanned aerial vehicles (UAVs) in military
operations and other critical military communications. While the use of autonomous systems has greatly facilitated military operations,
provided a global view of the operational environment and eased sensitive data collection, making possible reduced casualties, it has
also created a greater cyber attack surface due to its high level of automation. The existence of adversaries targeting this attack surface
can seriously damage military operations by tampering with critical message content used in autonomous systems decision making. In
order to ensure the successful operation of autonomous military systems, mechanisms must be developed to strictly protect the integrity
of the collected / exchanged data and messages, and an immutable record of each message must be provided. These mechanisms should
also be used to control autonomous systems under critical failures or attacks occurring during or after military operations. Blockchain
has recently emerged as a technology that provides a decentralized architecture to achieve an unchangeable history of interactions
between parties that are part of a distributed network. While blockchain is currently used in various fields such as cryptocurrencies,
supply chain management and e-voting systems, it also has the potential to provide secure communication in autonomous systems. In
this study, a blockchain-based communication architecture is proposed that guarantees integrity assurance and permanent recording of
messages exchanged between all parties, including UAVs and ground control stations, in a military autonomous system network. The
proposed secure communication architecture has been theoretically evaluated in terms of its resistance to the types of cyber attacks
frequently encountered in distributed systems, and it has been shown to provide protection against attacks that compromise data integrity
as well as spoofed authentication attempts. The proposed blockchain-based architecture is promising to increase the resilience of military
autonomous systems against cyberattacks that aim to hurt the success of military operations through data content manipulation.

Keywords: Blockchain, unmanned aerial vehicles, military autonomous systems, security.

Askeri Otonom Sistemlerde Blokzincir Tabanh Veri Giivenligi

Oz

Yakin dénemde teknolojide yasanan gelismeler, askeri operasyonlarda ve diger kritik askeri iletisimlerde insansiz hava araglar1 (IHA'lar
ve SIHA'lar) gibi otonom sistemlerin artan kullanimina olanak saglamistir. Otonom sistemlerin kullanimi askeri operasyonlar1 biiyiik
Olciide kolaylastirmig, hassas veri toplama ve operasyon ortamina kiiresel bir bakis saglamis ve kayiplari azaltmis olsa da, icerdigi
yiliksek otomasyon seviyesi nedeniyle daha biiyiik bir siber saldirt yiizeyi yaratmistir. Bu saldir1 yiizeyinin diigmanlar tarafindan
kullanilmasi, otonom sistemlerin karar vermesinde kullanilan kritik mesaj igeriginin manipiile edilmesi yoluyla askeri operasyonlara
ciddi sekilde zarar verebilir. Otonom askeri sistemlerin basarili bir sekilde ¢alismasini saglamak i¢in, toplanan / degis tokus edilen veri
ve mesajlarin biitiinliglinii sik1 bir sekilde koruyacak mekanizmalarin gelistirilmesi ve her mesajin degismez bir kaydinin saglanmasi
gerekir. Bu mekanizmalar ayrica askeri operasyon sirasinda veya sonrasinda meydana gelen kritik arizalar veya saldirilar altinda otonom
sistemleri denetlemek i¢in de kullanilabilir olmalidir. Blokzincir, dagitik bir agin pargasi olan taraflar arasinda degistirilemez bir
etkilesim gegmisi elde etmek i¢in merkezi olmayan bir mimari saglayan bir teknoloji olarak yakin zamanda ortaya ¢ikmistir. Blokzincir
su anda kriptoparalar, tedarik zinciri yonetimi ve e-oylama sistemleri gibi gesitli alanlarda kullanilirken, ayn1 zamanda otonom
sistemlerde giivenli iletisim saglama potansiyeline de sahiptir. Bu ¢alismada, bir askeri otonom sistem agidaki IHA'lar ve yer kontrol
istasyonlar1 dahil tiim taraflar arasinda degis tokus edilen mesajlarin biitiinliik glivencesini ve kalici bir kaydini garanti eden blokzincir
tabanli bir iletisim mimarisi énerilmistir. Onerilen giivenli iletisim mimarisi dagitik sistemlerde siklikla rastlanilan siber saldir1 tiirlerine
dayaniklilig1 acisindan incelenmis, veri biitiinliigiinii bozma ve kimlik denetimini yanmiltma saldirilarina karsi koruma sagladigi
gosterilmistir. Blokzincir tabanli bu mimari, askeri ortamlarda son derece giivenilir iletisimi saglama ve bu sistemleri veri igerigi
manipiilasyonu yoluyla yaniltmay1 amaglayan siber saldirilara karsi direng artirmay1 vaat etmektedir.

Anahtar Kelimeler: Blokzincir, insansiz hava araglari, askeri otonom sistemler, giivenlik.
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Yenilik¢i Egitim Kurumlari Icin Rasch Metodu Temelli

b L3
Degerlendirme
Elif Diilger
Sakarya University, Engineering Faculty, Industrial Engineering Department, Sakarya, Turkey (ORCID: 0000-0002-8162-8726)

Oz

Yiiksek kaliteli sorular iiretmek, 6grenme siireci kalitesini artirmak igin en Oonemli konulardan biridir. Yiiksek kaliteli sorular
gelistirmenin ¢agdas yontemlerinden biri, 6lgek gelistirmedeki iistiinliigii nedeniyle Rasch Yontemidir. Rasch yonteminin en dnemli
avantaji, kisinin yeteneginden bagimsiz olarak madde kalibrasyonunun ol¢iilmesine izin vermesidir. Ayni zamanda bir kiginin
yeteneginin madde zorlugundan bagimsiz olarak dl¢lilmesini saglar. Bu sekilde, egitmenler sorularinin kalitesini degerlendirebilir ve
egitim kurumlar1 daha kaliteli ve yenilik¢i egitim icin kendi degerlendirme sistemlerini giincelleyebilir. Bu ¢aligma, Rasch yontemine
dayali olarak 6gretim elemanlarinin bu ihtiyacini karsilayacak bir rehber olmay1 amaglamaktadir. Bu yaklasim, iyi nitelikli 6gelerin
6grencinin 6grenme deneyimini gelistirmek i¢in 6grenme siireci boyunca kullanilabilmesini miimkiin kilar. Boylelikle kisisellestirilmis
egitim icin gerekli olan en uygun icerik ve test tasarimini gergeklestirmek miimkiindiir. Ote yandan, 6gelerin psikometrik 6zelliklerini
analiz edebilir ve gelecekteki egitim kurumlarinin siirekli iyilestirme sistemi i¢in degerlendirme sistemlerinin kalitesini iyilestirebilir.
Bu calismada, matematik 6gelerinin 6zellikleri gelistirilen bir test kapsaminda Rasch Modeli kullanilarak degerlendirilmistir. Test,
6grenme nesnelerine dayali modiiler bir yaklagimla hazirlanmis olan matematik dersinde kullanilmak tizere gelistirilmistir. Sonugclar,
testin psikometrik ozelliklerinin iyilestirilmesine yonelik Onerilerde bulunmak amaciyla degerlendirilmistir. Bu yaklagim, kurs
gelistiricilerin testlerinin kalitesini donem i¢inde degerlendirmelerini saglamakla kalmaz, ayni zamanda e-6grenme siirecinde kendi
siire¢ performanslar1 ve kendi yetenekleri hakkinda faydali bilgiler saglar. E-6grenme siireci devam ederken 6grencinin becerisinin
analiz edilebilmesi sayesinde heniiz siire¢ igerisinde eksikliklerin giderilmesi miimkiindiir. Bu arastirmada 2019-2020 egitim-6gretim
yili giiz yartyilinda énlisans diizeyinde 62 Internet ve Ag Teknolojileri uzaktan egitim progranmi dgrencisinin verdigi 20 maddeye verilen
cevaplar incelenmis ve 6l¢lim raporlar1, uyum istatistikleri, giivenilirlikler Winstep paket programi ile hesaplanmustir.

Anahtar Kelimeler: Uzaktan Egitim kalitesi, Rasch Model, Egitim 4.0, Degerlendirme Kalitesi, Ogrenme Kalitesi.

Rasch-based Assessment for Innovative Education Systems

Generating high-quality questions is one of the most significant things to improve learning process quality. One of the contemporary
methods of developing high-quality questions is the Rasch Method because of superiority for scale development. The most important
advantage of the Rasch method is that it allows the measurement of item calibration which is independent of a person's ability. At the
same time, it allows the measurement of a person's ability which is independent of item difficulty. In this way, instructors can criticize
the quality of their questions, and educational institutions can update their own assessment systems for higher quality and innovative
education. This study aims to be a guide that will meet this need of instructors based on the Rasch method. This approach makes it
possible for well-qualified items can be used throughout the learning process to improve the student’s learning experience. Thus it is
possible to realize the most appropriate content and test design which is necessary for personalized education. On the other hand, it can
analyze items psychometric properties and can improve the quality of evaluation systems for the continuous improvement system of
future educational institutions. This study evaluated the properties of mathematics items within a test using the Rasch Model. The test
was developed for use within a math course which used a modular approach based on learning objects. Results have been evaluated
with a view to making recommendations for the improvement of the test psychometric properties. This approach not only enables course
developers to evaluate the quality of their test in term but also provides useful information about their own process performance during
the e-learning process and their own ability. Due to enable analyzing the student's ability while the e-learning process ongoing, it is
possible to correct one's deficiencies. In this study, answers given to 20 items, provided by 62 students of the Internet and Network
Technologies distance education program at the level of the associate degree in the fall semester of the 2019-2020 academic year, were
examined. Measurement reports, fit statistics, reliabilities were calculated by the Winstep package program.

Keywords: Education Quality, Rasch Model, Education 4.0, Assessment Quality, Learning Process Quality.
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Giinumiiz Egitim Sistemlerinde Biiyiik Veri Teknolojisi: Ogrenme
Analitigi
Elif Diilger
Sakarya University, Engineering Faculty, Industrial Engineering Department, Sakarya, Turkey (ORCID: 0000-0002-8162-8726)

Oz

Ogrenme analitigi kavrami, 6grenme kalitesinin iyilestirilmesi igin biiyiik veri teknolojisinin egitim alanma bir yansimasi olarak
ortaya gikmaktadir. Ogrenciler, 6zellikle e-6grenme etkinlikleri sirasinda dijital izlerden biiyiik miktarda veri birakirlar. Bu veriler, e-
o0grenme siireclerini kolaylastirmak veya diger egitimsel ve idari amaclar1 kullanmak i¢in islenebilir. Kestirimci/6ngoriicii modelleme,
sosyal ag analizi (SNA), kullanici, kullanim izleme, igerik analizi, semantik analiz, 6neri sistemleri gibi teknikler 6grenme analitigi
teknikleri arasindadir ve 6grenme analitigi mevcut 6grenme siireci performansini belirlemek ve gelistirmek igin kullanilir. Giiniimiiz
Ogrenme ortamlar ise dijitallesmis oldugundan dolayi, 6grenciler e-6grenme aktivileri boyunca etkilesim eksikligi nedeniyle daha
yalniz, motivasyonlari bozulmaya daha hazir, bu nedenle 6grenme siirecini yonetmek daha zordur. Bu nedenle 6grenme analitigi
uygulamalari, tipki sanal danismanlar gibi, giiniimiiz egitim sistemlerinde 6n plana ¢ikmaktadir. Sanal danigmanlar araciligi ile daha
da bireysellesmis olan e-6grenme siirecini iyilestirmek ve yonetmek geleneksel egitime kiyasla daha kolay olacaktir. Bu ¢alismada, bu
O0grenme analitiginin egitim kurumlarina nasil uyarlanabilecegine dair bir uygulama calismasi ele alinacak, 6grenme analitigi
uygulama tasarimi (Ogrenme Analitigi Uygulama Tasarimi, LAID) ilkelerinin adaptasyonu arastirma sorulari ile tartistlacaktir. LA 1D
kavramsal ve lojistik koorinasyon olmak iizere ilkesi olmak iizere koordinasyon ilkesi, kiyaslama ve kisisellestirme ilkelerinden
olusmaktadir. Uygulama verileri 2010-2011 egitim 6gretim y1li giiz doneminde 6nlisans diizeyindeki Sakarya Universitesi Elektronik
Teknolojisi uzaktan egitim 6grencilerinin Matematik dersinde uygulanan 6grenme testlerine verdikleri cevaplardan olusmaktadir.
Gelistirilen 6grenme testleri 6ncelikle benzer 6zelliklere sahip Bilgisayar Programlama &grencilerine uygulanmis ve madde analizi
tamamlandiktan sonra Elektronik Teknolojisi 6grencilerine en iyi sorulardan olusan giincellenmis testler uygulanmistir. Testlere
katilim zorunlu olmadigi i¢in yayinlanan testlere kendi 6grenme performanslart hakkinda bilgi edinmek isteyen dgrenciler katilmistir
ve katilimci sayist 88 ile 107 arasinda degigmektedir. Sirasiyla 107 6grenci kiimeler testine, 93 dgrenci sayilar testine, 101 6grenci
cebir testine, 89 6grenci esitsizlikler ve denklemler testine, 105 6grenci fonksiyonlar testine ve 88 6grenci logaritma ve trigonometri
testine katilmistir. Elde edilen bulgular, uygulamanin 6grenme analitigi perspektifi acisindan degerlendirilmesi, gelistirme Onerilerine
sonuglar boliimiinde yer verilmistir.

Anahtar Kelimeler: Ogrenme analitigi, Biiyiik veri, Ogrenme siireci, Siireg kalitesi, E-6grenme

Big Data Technology in Today’s Education Systems:
Learning Analytics

Abstract

The concept of learning analytics emerges as a reflection of big data technology in the field of education to improve the quality of
learning. Students leave large amounts of data from digital traces, especially during e-learning activities. These data can be processed
to facilitate e-learning processes or to use for other educational and administrative purposes. Techniques such as predictive modeling,
social network analysis (SNA), user, usage tracking, content analysis, semantic analysis, suggestion systems are among learning
analytics techniques and learning analytics are used to identify and improve current learning process performance. Due to today's
learning environments are digitalized, students are more lonely, more motivated to deteriorate due to lack of interaction during e-
learning activities, so managing the learning process is more difficult. Therefore, learning analytics applications come to the fore in
today's education systems, just like virtual mentors. It will be easier to improve and manage the e-learning process, which has become
more individualized through virtual mentors, compared to traditional education. In this study, an application study on how this
learning analytics can be adapted to educational institutions will be discussed, and the adaptation of learning analytics application
design (Learning Analytics Application Design, LAID) principles will be discussed with research questions. LAID consists of
conceptual and logistical coordination, as well as the principle of coordination, comparison, and customization. The application data
consists of the answers given to the learning tests applied in the Mathematics course by Sakarya University Electronic Technology
distance education students at associate degree level in the fall semester of the 2010-2011 academic year. The developed learning tests
were first applied to Computer Programming students with similar characteristics, and after the item analysis was completed, updated
tests consisting of the best questions were applied to the Electronic Technology students. Since participation in the tests is not
compulsory, students who want to learn about their own learning performance participated in the published tests, and the number of
participants varies between 88 and 107. Respectively, 107 students participated in sets tests, 93 students participated in numbers test,
101 students in algebra tests, 89 students in inequalities and equations tests, 105 students in functions tests, and 88 students
participated in logarithm and trigonometry tests. Findings obtained, evaluation of the application in terms of learning analytics
perspective, suggestions for improvement are included in the results section.

Keywords: Learning Analytics, Big data, Learning Process, Process Quality, E-learning
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Atmosferik Simir Tabakasi Stabilitesinin Bina Yiizey Sicakhgi
Uzerindeki EtKisi
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Oz
Net sifir enerjili binalar, insanligin enerji tikketimini azaltmaya yonelik en 6nemli adimlardan biridir. Binalarda, 6nemli miktarda enerji
1sitma ve sogutma amaciyla kullanilmaktadir. Binalarda atmosfer ile 1s1 transferi yiizeyleri vasitasiyla gergeklesmektedir. Bina yilizeyinin
dist ve igerisi arasindaki fark duvarlardan iletilecek 1s1 miktarini belirlemektedir. Bina dis yiizeyinin sicakligi riizgar, glines radyasyonu,
dis sicaklik ve Atmosferik Sinir Tabakasi (AST) stabilite 6zellikleri gibi ¢evresel kosullara gore degisebilir. HAD simiilasyonlari
yardimiyla, bina yiizeyi sicaklik degisimi bir 1s1 haritasi olarak olusturulabilir. Olusturulan 1st haritasi, enerji verimli binalarin
tasarlanmasina yardimci olabilir.
Bu caligmada, genel bir binanin cephe sicaklik haritasi ANSYS Fluent ile simiile edilmistir. AST’nin tabakalagsmas: tiirbiilans
ozelliklerini ve dikey profildeki sicaklig1 degistirdiginden, simiilasyonlar sirasinda tabakalagmaya 6zel onem verilmektedir. Monin -
Obukhov (M-0) uzunluguna gore farkli tabakalasma seviyeleri belirlenir. Simiilasyonlar i¢gin RANS denklemleri ¢6ziilmiis ve tiirbiilans
modellemesi i¢in realizable k-¢ modeli kullanilmistir. Simiilasyon igin giris, ¢ikis ve alt kisimdaki sinir kosullart M-O benzerligi
dogrultusunda verilmistir. Tam boyutlarryla modellenen binaya literatiirden alinan 1s1 akis1 degerleri verilmistir. Ug farkli riizgar hizi ve
ti¢ farkl tabakalagma durumu analiz edilerek sonug olarak 9 senaryo olusturulmustur. Olusturulan senaryolarin hepsinde yer seviyesi
sicaklik 27 derece olarak alinmis ve binalarm direttigi 151 akist 105 w/m? olarak literatiirden alinmistir. 9 senaryonun sonucu
kargilagtirildiginda, tabakalasmanin binanin cephe sicakligr tizerindeki etkisi gdzlemlenmistir. Riizgar hiz1 arttik¢a, tabakalagmanin
cephe sicakligi tizerindeki etkisi artmaktadir.

Anahtar Kelimeler: Bina yiizey sicakligi, Atmosferik sinir tabakasi, Bina Enerji Simiilasyonu (BES), katmanlasmis akis, Hesaplamali
Akigkanlar Dinamigi (HAD), Reynold Averaged Navier-Stokes (RANS).

The Effect of Atmospheric Boundary Layer Stratification on the
Facade Temperature

Abstract

The net zero energy buildings are one of the most important steps towards decreasing the total energy consumption of humanity. In the
buildings, a considerable amount of energy is used for heating and cooling purposes, and heat is transferred to the atmosphere via the
facade of the buildings. The difference between the inside and outside temperature of the facade determine the heat flux through the
walls. The temperature of the fagade can vary with environmental conditions such as wind, solar radiation, outside temperature, and
stability characteristics of the Atmospheric Boundary Layer (ABL). With the aid of CFD simulations, the temperature variation can be
created as a heat map. The created heat map can help to design energy-efficient buildings.

In this study, the fagade temperature map of a generic building is simulated with ANSYS Fluent. Since the stratification changes the
turbulence characteristics and temperature along with the vertical profile of ABL, special care is given to the stratification during the
simulations. Different stratification levels are determined in line with the Monin-Obukhov (M-O) length. For the simulations, RANS
equations are solved and the realizable k-¢ model is used for the turbulence modeling. The boundary conditions at the inlet, outlet, and
bottom are given in line with the M-O length. The building is explicitly modeled and heat flux values taken from the literature. Three
different wind speed and three different stratification conditions are analyzed and as a result, 9 scenarios are created. The result of the
9 scenarios shows the effect of stratification on the facade temperature of the building. As the wind speed increases the effect of
stratification on the facade temperature increases.

Keywords: Building facade temperature, Atmospheric boundary layer, Building Energy Simulation (BES), stratified flow,
Computational Fluid Dynamics (CFD), Reynold Averaged Navier-Stokes (RANS).
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Otonom Araclarin Otomotiv Sektoriine Etkileri ve Beraberinde
Getirdigi Yenilikler
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I Toyotetsu Otomotiv Pargalan San. Ve Tic. A.S. AR-GE Merkezi, Kocaeli, Tiirkiye
yigite@toyotetsu.com.tr

Oz

Gilinlimiizde neredeyse tiim otomobil iireticileri, elektronik ve bilisim sektdriinden taninmis bir ¢ok sirket siiriiciisiiz otomobiller i¢in
calismalar yiiriitmektedir. Otomobillerde otonom siiriis islevlerinin tanitimlari yapilmakta, bu teknolojinin insanlar ve ¢evre igin
potansiyelleri, faydalar1 ve risklerini yogun bir sekilde tartisilmaktadir. Siiriis yardimi iglevine sahip araglarin, hatta yolcu ve esya
tasimaciligina yonelik otonom araglarin (AV) giinliik trafikte giderek artan bir paya sahip olmasi1 beklenm ektedir. Gergek siiriiciisiiz
otomobiller, yapay zekanin otomobili tamamen kendi basina siirdiigii ve siiriis gorevi sirasinda herhangi bir insan yardimi olmadi g1
araglardir. Otomotiv Miihendisleri Toplulugu (SAE, Society for Automotive Engineers) otonom araglar icin 0 ila 5. seviye arasinda
degisen standart (J3016) yayinlamistir. Seviye “0” otomasyon olmayan baz model araglara isaret ederken, seviye “5” gergek bir
stirliclisiiz otomobili belirtmektedir. Siiriciisiiz ara¢ teknolojilerinde hedeflenen, mevcut durumda kullanilan ve insanlar tarafindan
yapilan faaliyetlerin, devre digi birakilmasi ile insan yerine bir kisim teknolojilerin ikame edilmesi, insanlarin ara¢ idaresi sirasindaki
algilama yeteneklerinin teknoloji vasitasiyla yapilmasi, daha az risk tagiyacak sekilde araglarin iiretilmesi ve yayginlastiriimasidir. Bu
araclar hareket kabiliyetini kullanirken insanlarin duyu organlari yerine gecen, daha az hata yapan, daha kisa zamanda karar verebilen;
radar, lidar, kamera, sensor, GPS, bilgisayar ve ileri derecede gelismis kontrol sistemleri kullanmaktadir. AV'lerin giivenligi ve konforu
artiracagl, trafik sikigikligini, kirliligi, yakit tiiketimini azaltacagi ve ayni zamanda engelliler ve yasli insanlar i¢in mobilite
erigilebilirligini daha da kolaylastiracagi tahmin edilmektedir. Ayrica, otonom siiriisiin kaza ve garpismalarin sayisini da azaltacagi
ongoriilmektedir. Biitiin bu veriler otonom araglarin 6niimiizdeki yillara damga vuracak teknolojiler arasinda yer alacagini
gostermektedir.

Anahtar Kelimeler: Otonom Araglar, Siiriiciisiiz Araglar, Mobilite, Aractan Araca Iletisim, Yapay Zeka

The Effects of Autonomous Vehicles on the Automotive Sector and

Innovations
Abstract

Today, almost all automobile manufacturers, many well-known companies from the electronics and information sector are working for
driverless cars. Autonomous driving functions are promoted in automobiles, and the potential, benefits and risks of this technology for
people and the environment are discussed extensively. It is expected that vehicles with driving assistance functions and even autonomous
vehicles (AV) for passenger and goods transport will have an increasing share in daily traffic. Real driverless cars are vehicles where
the artificial intelligence drives the car completely on its own and there is no human assistance during the driving mission. The Society
of Automotive Engineers (SAE) has published a standard for autonomous vehicles ranging from level 0 to level 5 (J3016). Level "0"
refers to base model vehicles without automation, while level "5" refers to a true driverless car. The aim of driverless vehicle
technologies is to substitute some technologies instead of humans by disabling the activities that are currently used and carried out by
people, to make people's perception skills during vehicle management through technology, and to produce and spread vehicles with less
risk. These tools replace the sensory organs of people while using their mobility, making less mistakes, making decisions in less time;
It uses radar, lidar, camera, sensor, GPS, computer and advanced control systems. It is predicted that AVs will improve safety and

comfort, reduce traffic congestion, pollution, fuel consumption, and also facilitate mobility accessibility for disabled people and older
people. In addition, it is predicted that autonomous driving will reduce the number of accidents and collisions. All these data show that
autonomous vehicles will be among the technologies that will mark the coming years.

Keywords: Autonomous Vehicles, Self-Driving Cars, Mobility, V2V Communication, Artificial Intelligence
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A Novel Agriculture Tracking System Using Data Mining Approaches
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Abstract

Agriculture has been one of our most important needs in the world since the first ages. Nowadays, human knowledge and experience,
especially in agriculture, are still lacking in achieving the most productivity. For a plant to grow close to 100% yield, multiple variables
must be in optimal condition. In the Agriculture Tracking System, people are able to control the environment required for growing
plants, i.e. optimal levels of their variables. Therefore, in this study, we have designed a hardware system with an Internet of Things
(10T) device and 2 sensors. The solar energy to power this hardware system has been used. Also, these sensors are a digital humidity
and temperature sensor (DHT11) and Soil Moisture Sensors. VValues of incoming from sensors are read with an IP Address. Moreover,
these values are written to SQL.ite database and displayed last 5 records with bar charts. The users can save plants with optimal values.
With these values, can make predictions. We have studied the effect of the sun angle on temperature and humidity in the last 5 years
with months. We have compared this data with the plants added by the user and presented the most appropriate and closest months as a
warning to the user. Another prediction is possible with instant records. When we researched, we saw that the condition of the plant can
be categorized according to temperature and humidity. By checking the instant data, a warning message to the user according to these
rates is sent by using the K-Nearest Neighbour classification algorithm. As a result, in the tests, the results have shown that this approach
can increase productivity.

Anahtar Kelimeler: E-agriculture, Internet of things, Data mining, Mobile Applications.

Veri Madenciligi Yaklasimlarini Kullanan Yeni Bir Tarim Takip Sistemi

Oz

Tarim, ilk ¢aglardan beri diinyadaki en 6nemli ihtiyaglarimizdan biri olmustur. Giiniimiizde, 6zellikle tarimda insan bilgisi ve deneyimi
yine de en verimlilige ulasma konusunda eksiktir. Bir bitkinin %100 verime yakin bilyiimesi i¢in, birden ¢ok degiskenin optimum
durumda olmasi gerekir. Tarim Takip Sisteminde insanlar bitki yetistirmek igin gerekli ortami, yani degiskenlerinin optimum
seviyelerini kontrol edebilmektedir. Bu nedenle, bu ¢aligmada Nesnelerin Interneti (IoT) cihazi ve 2 sensor igeren bir donanim sistemi
tasarladik. Bu donanim sistemine gii¢ saglamak icin giines enerjisi kullanilmistir. Ayrica, bu sensorler Dijial Nem ve Sicakik (DHT11)
ile Toprak Nemi sensorleridir. Sensorlerden gelen degerler bir IP Adresi ile okunur. Bu degerler SQLite veritabanina yazilir ve son 5
kayit cubuk grafiklerle goriintiilenir. Kullanicilar bitkileri optimum degerlerle kaydedebilirler. Bu degerler ile tahminlerde bulunabilir.
Bununla beraber, son 5 yilda glines a¢isinin sicaklik ve nem iizerindeki etkisini aylarla birlikte inceledik. Bu verileri kullanici tarafindan
eklenen bitkilerle karsilagtirarak en uygun ve en yakin aylart kullaniciya uyart olarak sunduk. Anlik kayitlarla baska bir tahmin
miimkiindiir. Arastirdigimizda bitkinin durumunun sicaklik ve neme gore kategorize edilebilecegini gordiik. Anlik veriler kontrol
edilerek K-En Yakin Komsu smiflandirma algoritmasi kullanilarak bu oranlara gore kullaniciya uyar1 mesaji gonderilir. Sonug olarak
testlerde elde edilen sonuglar, bu yaklagimin verimliligi artirabilecegini gostermistir.

Keywords: E-Tarim, Nesnelerin interneti, Veri madenciligi, Mobil uygulamalar.
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Evrisimli Sinir Aglarim1 Kullanarak Miizik Notasyonunu Tanima
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Oz

Miizik notalar1, miizigin gelisiminde kritik bir rol oynar. Yiizyillar boyunca miizik, ister bestecisinin el yazmasi isterse herhangi bir
yazili versiyon olsun, resim bi¢iminde tutulmustur. Bununla birlikte, miizik notalarinin resim big¢iminde arsiv edilmesi, miizik
bilgilerinin alinmast i¢in birgok zorlugu dogurmustur. Miizik notasi tanima, MIDI (¢alma i¢in) ve musicXML (sayfa diizeni i¢in) gibi,
miizik notalarinin diizenlenebilecek veya ¢alinabilecek sekilde taninmasina izin veren optik karakter tanima (OCR) uygulamalarindan
biridir. Bu yazida, goriintiilerde nota tanima i¢in Evrigsimli Sinir Aglar1 (CNN) tabanli bir ¢ergeve Oneriyoruz. Not ve dinlenme
goriintiilerinin genel 6zelliklerini ¢ikarmak i¢in, 6nceden egitilmis popiiler bir CNN ag1, yani ResNet-101"i kullaniyoruz. Ardindan,
egitim ve smiflandirma amaciyla bir Destek Vektor Makinesi (SVM) kullanilir. ResNet-101, goriintii tanima i¢in son teknoloji tirlinii
onceden egitilmis aglardan biridir, ResNet-101 bir milyondan fazla gériintiiyle egitilmistir. Hizli bir dogrusal ¢6ziicii kullanan ¢ok sinifli
SVM smiflandiricilar da ¢ok giiglii bir siniflandiricidir. Caligmamizi test etmek igin, deneyimizde veri seti Attwenger, P. RecordLabel
[23] ve OMR-veri setinden tiiretildi ve ardindan miizik teorisi ile manuel olarak etiketlendi. Sonug olarak, notalar1 ve dinlenmeleri
birbirinden %99.02 oranida dogru bir sekilde ayirabiliriz. Ayrica bes farkli not tiiriinii siniflandirabiliriz. Bu ¢alismada, Resnet-101 ve
bir SVM'in ile kez birlestirilerek miizik notasi tanima i¢in bir araya getirilmistir ve sonuglar ¢ok umut vericidir.

Anahtar Kelimeler: Optik miizik tanima, evrisimli sinir aglari, destek vektor makinesi, nota tanima.

Recognizing Musical Notation Using Convolutional Neural Networks

Abstract

Musical scores are the essential of music theory and its development. Musical notation was developed by Greeks around 521 BCE,
considering that music was developed a long time ago will will find a gap between new musical technology and old scrpits of music
theory since they were written in. However, having music scores in written form has rised various kinds of problems for music
information retrieval (MIR) [1]. Music notation recognition is a type of optical character recognition (OCR) applications, which allow
us to recognize musical scores and convert it to a format that can be editied or played on computer such as musicXML (for page layout).
In this paper, we introduce a Convolutional Neural Networks (CNN) based framework for musical notation recognition in images. We
use a popular pre-trained CNN network, namely ResNet-101 to extract global features of notation and rest images. Then, a Support
Vector Machine (SVM) is employed for training and classification purpose. ResNet-101 is one of the state-of-art pre-trained network
for image recognition, ResNet-101 trained with more than a million images. Multiclass SVM classifiers using a fast-linear solver is also
very powerful classifier. We also evaluated the proposed approach on a dataset that was derived from Attwenger, P RecordLabel [2] and
OMR-dataset, and then labeled manually by music theory. As a result, we can separate notes and rests from each other with an average
accuracy 0f99.02%. We can also classify five different note types. This is the first time that Resnet-101 and a SVM is combined together
to perform musical notation recognition, and results are very promising.

Keywords: Optical music recognition, convolutional neural networks, support vector machine, notation recognition.
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Bir Tartim Otomasyonunda, Platform Tipi Yiik Hiicrelerinin, S-tipi
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Ozet

Tarimsal iiriinlerin dayanimini artirma gayretlerinden birisi de kurutmadir. Uriinlerin kuruma karakteristiklerini incelemek igin yapilan
caligmalarda kiitle oldukca dnemlidir. Bu ¢aligmada, kurutma denemeleri i¢in tasarlanmis 3 numune kabina sahip, sicak hava ile ¢alisan
bir deneysel kurutucu sisteme otomatik tartim sistemi yapilmistir. Kurutma makinelerinde kaplarmn agirliklarini 6l¢mek i¢in operator
stirekli belirli zaman araliklarinda kaplari yerinden ¢ikartarak, tartip tekrar yerine koymaktadir. Kurutma siiresi, iirtin ¢esidi ve miktarina
gore 72 saate kadar siirebilmektedir. Bu ¢aligmada, iiriinlerin kiitle kaybin1 6l¢gmedeki zorluklara ¢éziim getirmek amaciyla bir tartim
otomasyonu ger¢eklestirilmistir. Ug hazneli kurutucu icin ii¢ adet yiik hiicresi kullanilarak iiriinlerin kiitlesi istenen zaman araliklarinda
anlik olarak 6l¢iilmiistiir. Bu ¢alismada Arduino Mega, HX711 24 bit ADC kart1 ve kullanici ile etkilesim bilesenlerine sahip Nextion
ekran kullanilmistir. Aski tip yiikleri 6lgmede siklikla kullanilan S-tipi yiik hiicreleri yerine ¢ubuk seklinde platform tipi yiik hiicreleri
kullanilmistir. Daha ucuz olan platform tipi yiik hiicreleri, hazirlanan aparatlarla S tipi yiik hiicresine donistiiriilmiistiir. Bu sayede
platform tipi yiik hiicrelerinden daha duyarli ve ucuz birer S tipi yiik hiicreleri elde edilmistir. Yapilan testlerde dlgmeye ait dnemli
parametreler elde edilerek sistemin bagarimi kanitlanmistir.

Anahtar Kelimeler: Yiik hiicresi, Aduino Mega, Nextion ekran, HX711.

The Use of Platform Type Load Cells as S-type in a Weighing
Automation

Abstract

One of the efforts to increase the strength of agricultural products is drying. Mass is very important in studies to examine the drying
characteristics of products. In this study, an automatic weighing system was built on an experimental dryer system working with hot air
with 3 sample containers designed for drying trials. In order to measure the weight of the containers in the drying machines, the operator
removes the containers at certain time intervals, weighs them and puts them back into their place. Drying time takes up to 72 hours
depending on the product type and quantity. In this study, a weighing automation was implemented in order to solve the difficulties in
measuring the mass loss of products. By using a separate load cell for each container of the dryer, the mass of the test materials was
measured instantaneously at the desired time intervals. In this study, Arduino Mega, HX711 24 bit ADC board and Nextion display with
user interaction components are used. Instead of S-type load cells, which are frequently used to measure tensile forces, rod-shaped
platform type load cells are used. The cheaper platform type load cells were transformed into S type load cells with the prepared

apparatus. In this way, S-type load cells which are more sensitive and cheaper than platform type load cells were obtained. The
performance of the system has been proven by obtaining important parameters of measurement in the tests.

Keywords: Load cell, Arduino Mega, Nextion display, HX711.
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. Veri Madenciliginde Karar Agaci Algoritmast ile
Is Kazalari Uzerine Demir Celik Fabrikalarinda Bir Uygulama

OZET
KOSE Neslihan, ERSOZ Filiz

Celik endiistrisinde g¢alisanlar tesislerin yapisi, iiretim akisi, fazla ve tekrarlayan is ogeleri,
iiretim proseslerinin dogasi geregi yiiksek sicaklik ve giiriiltiilii is ortamlar1 sebebiyle sik sik is
kazas1 riski karsi karsiya kalmaktadirlar. 2019 yilinda tilkemiz ana metal sanayiinde 16.419
adet is kazasi1 raporlanmistir. Yasanan is kazalari, hem sikligit hem de sonuglari nedeniyle
isletmeler ve toplum nazarinda ¢ok &nemli bir sorundur. Is kazalarmin baslica nedeninin
personelin giivenli olmayan hareketleri oldugu konusunda yaygin bir goriis vardir. Ancak
birgok ¢alisma, kazalarin ¢ogunun calisanlarin kisilik 6zellikleri ve uygun olmayan ortam
kosullart ile ilgili oldugunu gostermistir.

Bu ¢alismada, bir demir ¢elik fabrikasinda kazalanan 205 ¢alisana ait veri tabani tizerinden is
kazalarina iligkin, belirli alt gruplara 6zgii olan iligkilerin tanimlanmasi, vakalarin yiiksek, orta,
diisiik risk gruplar gibi kategorilendirmesi ve gelecekteki olaylarin tahmin edilebilmesi i¢in
kurallar olusturulmasi1 amaglanmaktadir.

Model ¢o6ziimlemesi i¢in CHAID (Chi-squared Automatic Interaction Detector; Ki-kare
Otomatik Etkilesim Dedektorii) karar agaci tekniginden yararlanilmis ayrica sonuglar C5.0 ve
CRT algoritmalariyla karsilagtirilmistir. Veri girisleri IBM SPSS Statistics paket programi
araciligl ile yapilmis olup, modellemeye gecilmeden veri doniistimleri, u¢ sinir degerler
analizleri ve giiven testleri yine paket program ile yapilmistir.

Anahtar Kelimeler; celik endiistrisi, is kazalari, karar agaci algoritmalari
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The effect of fly ash and slag on the absorption and mechanical
characteristics of geopolymer mortar
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*Corresponding author: diaeddin.nassani@hku.edu.tr
*Speaker: diaeddin.nassani@hku.edu.tr
Presentation/Paper Type: Oral / Abstract

Abstract — Various amounts of natural resources are consumed to manufacture ordinary Portland cement which causes
considerable environmental problems for its production. A new technological process called geopolymerization provides an
innovative solution in this issue. In addition to potentially reducing carbon emissions, geopolymers can be synthesized with
many industrial waste products or natural pozzolans such as fly ash, ground granulated blast furnace slag. In the present study,
the experimental test of different proportions of GGBFS and FA in the binder on mechanical and durability properties of
geopolymer concrete. To achieve this goal, GGBFS has been used as cement replecement material due to its own strength, while
fly ash has been used as a pozzolanic material to enhance the physical, chemical and mechanical propeties of concrete (Swamy,
1986). The geopolymer binder is a mixture contains resource material and alkali activator. Ten mixes have been tested; each
mixture has different proportion of FA and GGBFS. It can be concluded that geopolymer concrete with high percentage of
GGBFS gain high compressive and tensile strength compared with Geopolymer with high FA. Compressive strength of mix1 (
90% FA and 10% GGBFS ) is 39.15 Mpa at 7 days age, compressive strength of mix10 ( 90% GGBFS and 10% FA) is 75.17
Mpa at 7days age. In addition, the duribility of geopolymer mortar, made of these mixes, was also studied, using water sorptivity
test. The test results indicated that geopolymer with high percentage of GGBFS has less sorptivity compared with geopolymer
with high percentage of FA.

Keywords —Geopolymer, Fly ash, Slag, Strength, Sorptivity

51


mailto:diaeddin.nassani@hku.edu.tr
mailto:aaa@xxxx.com

ISm SIT 4% International Symposium on Multidisciplinary D
’ Studies and Innovative Technologies { g
% .

2O20  october 22-24, 2020, Turkey Turkey Section oo

Independent Joint Control Simulations on Adaptive Maneuvering of a
Magnetotactic Bacterium via a Single Permanent Magnet
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Abstract

The use of micro-robotic systems in non-invasive medicine has been heavily promoted in the literature for the last decade. The studies
usually focus on artificial or biohybrid microswimmers of various origins subject to the effect of an external electromagnetic field
controlled by a computer. Although there exist several motion control studies shared to date, control of a bio-hybrid microswimmer has
rarely been demonstrated employing an open kinematic chain, in detail. In this work, motion control of an isolated magnetotactic
bacterium cell (Magnetospirillum Gryphiswaldens) is presented via a magnetic field actively positioned by an open kinematic chain.
The cell is modeled with its complete environment to make it as realistic as possible along with the magnetic torque, which is induced
by a single magnet attached at the end effector of a robotic arm, exerted on it for maneuvering control. The control is based on
proportional — integral — derivative (PID) gain scheme with adaptive integral gain to focus on a particular steady-state error with
discontinuous reference signals. The control signal is transformed into pulse width modulation (PWM) signals to drive the motors
articulating the joints of the open kinematic chain, the inverse kinematics of which is designed to be simple enough to achieve
independent joint control. A numerical analysis of the coupled system is carried out in the time domain. The performance of the said
motion control approach is investigated for each degree of freedom for the planar motion of the microswimmer. Simulations demonstrate
a planar open kinematic chain is capable of control the gait of the microswimmer while following its trajectory near a planar boundary
via independent joint control. Furthermore, simulations demonstrate that the effective magnetic inertia and the shear stress results in a
small but certain lag in the motion control performance of the overall system.

Keywords: Microrobots, Motion Control, Bio-hybrid Systems.
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Oz

Demir cevherinden sivi ham demir tiretimi, yiiksek firin isletmesinde gergeklesmektedir. Bu siire¢, uzun ve karmasik bir yapiya
sahiptir. Bir dokiimiin tamamlanmasi, yiiksek firinin iiretim kapasitesine bagli olarak, 6-8 saat siirmektedir. Bu caligmada entegre
demir-gelik fabrikasinin yiiksek firinlarina ait hammadde verileri kullanilip iiretilen sivi ham demir miktari, yapay sinir aglari
vasitasiyla tahmin edilmesi amaglanmistir. Bu ¢aligmada yiiksek firmin g¢aligma bigimi incelenerek giris ve ¢ikis parametreleri
belirlenmigtir. 2016 ve 2019 yillarina ait 1000 adet iiretim verisinin %701 egitim, geriye kalan %30’u test verisi olarak ayrilmistir.
Veriler ilk adimda normalize edilerek yapay sinir ag1 i¢in kullanilabilecek duruma getirilmistir. Test siirecinin ardindan elde edilen
sonuglar, denormalize edilmistir. Diger taraftan yiiksek firinin iiretim yapmadigi zaman dilimleri veri setinden ¢ikarilmistir. Yapay
sinir ag1 mimarisi i¢in ara katmanda bulunan ndron sayilar iizerinde denemeler yapilmis ve en yiiksek test basarisina sahip mimari
segilmistir. Ilk adim olarak veri setinin %70’lik kismi1 yapay sinir agma sonuglar1 ile beraber gosterilerek egitim siireci
tamamlanmugtir. Ardindan girdi parametreleri verilen %30’luk kisim igin, sonuglar goésterilmeden, yapay sinir agmndan tahmin
edilmesi beklenmistir. Egitim siirecinde yapay sinir aginda Levenberg Marquardt, Bayesian ve Broyden-Flecther-Golgfarb-Shanno
olmak iizere ii¢ farkli 6grenme algoritmasi kullanilmistir. Matlab R2016a platformunun kullanildig1 ¢alismada egitim algoritmalarina
ait test sonuglar1 karsilastirllmis ve %94’liik test basar1 orani ile Levenberg Marquardt Algoritmas1 en iyi test sonucuna ulagmistir.
Ileri yonlii geri yayilimli yapinin kullanildig1 yapay sinir aginda ortalama mutlak yiizde hata oran1 %5,89 bulunmustur. Son adimda,
Matlab platformunda tasarlanan yapay sinir ag1 Visual Studio platformuna alinmis ve tahmin sonuglar1 yine ortalama mutlak yiizde
hata ¢ercevesinde karsilastirilmistir. Yapilan karsilagtirmada Matlab programinin Visual Studio platformundan daha iyi performans
gosterdigi tespit edilmistir

Anahtar Kelimeler: Yapay Sinir Agi, Tahmin, Yiiksek Firin, Stvi Hamdemir, Demir cevheri.

Estimation of Pig Raw Iron with Artificial Neural Netowrks and 5th

Blast Furnace Application

Abstract

Liquid crude iron production from iron ore takes place in the blast furnace operation. This process has a long and complex nature. A
casting takes 6-8 hours to complete, depending on the production capacity of the blast furnace. In this study, it is aimed to estimate the
amount of liquid crude iron produced by using the raw material data of the blast furnaces of the integrated iron and steel factory
through artificial neural networks. In this study, the working style of the blast furnace was examined and the input and output
parameters were determined. 70% of 1000 production data belonging to 2016 and 2019 are reserved as training and the remaining
30% as test data. In the first step, the data are normalized and made available for the artificial neural network. The results obtained
after the testing process were denormalized. On the other hand, the time periods in which the blast furnace is not producing were
excluded from the data set. For artificial neural network architecture, experiments have been made on the number of neurons in the
intermediate layer and the architecture with the highest test success has been selected. As the first step, the training process has been
completed by showing 70% of the data set to the artificial neural network with its results. Then, for the 30% part whose input
parameters were given, it was expected to be estimated from the artificial neural network without showing the results. During the
training process, three different learning algorithms, Levenberg Marquardt, Bayesian and Broyden-Flecther-Golgfarb-Shanno, were
used in the neural network. In the study where Matlab R2016a platform was used, the test results of the training algorithms were
compared and the Levenberg Marquardt algorithm reached the best test result with a test success rate of 94%. The average absolute
percentage error rate was found to be 5.89% in the artificial neural network where the forward backward propagation structure was
used. In the last step, the artificial neural network designed on the Matlab platform was taken to the Visual Studio platform and the
estimation results were compared within the mean absolute percentage error. In the comparison, it was determined that Matlab
program performed better than the Visual Studio platform.

Keywords: Artificial Neural Network, Prediction, Blast Furnace, Pig Iron Ore.
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Bu ¢alismada Elektrikli Aracla Periyodik Teknisyen Rotalama ve Sarj Istasyonu Yeri Belirleme Problemi tanimlanmistir. Problemde
farkli cografi bolgelerde bulunan miisterilere bir dizi dnleyici ve diizeltici bakim ve yedek parga tedariki hizmetleri sunulmaktadir.
Ayrica miisteriler, planlama ufku boyunca farkli zaman dilimlerinde bu ve benzeri hizmetleri talep edebilmektedir. Farkli yetkinliklere
sahip olan teknisyenlerden takimlar olusturulup miisterilerin bulundugu ortamda talep edilen hizmetler saglanmaktadir. Hali hazirda is
giicii cizelgeleme ve rotalama probleminin NP-zor simnifta yer aldigi géz Oniine alinirsa, tanimlanan problemde ayni sinifta yer
almaktadir. Literatiirden farkli olarak bu ¢aligmada, teknisyenlerin miisterilere ulasmada klasik i¢ten yanmali motorlu araclar kullanmasi
yerine elektrikli araclarla miisterilere ulasmasi géz 6niine alinmistir. Bu sayede fosil yakit kullanimi azaltilarak, bu yakitlarin ulagim
kaynakli ¢evresel etkilerinin azaltilmasi gerceklesebilecektir. Ayrica, ¢cevre dostu elektrikli araglarin igletme maliyetlerinin klasik igten
yanmali motorlu araglara gére daha az olmasi da isletmelerin karsisina ekonomik bir alternatif olarak ortaya ¢ikmaktadir. Elektrikli
araclarin avantajlarinin yani sira kisith menzili onlar1 istasyon kullanmaya bagimlh kilmaktadir. Bu sebepten otiirii bu araglarm fosil
yakit kullanan araglarla rekabet edebilmesi i¢in rotalama planlarinin da etkin bir sekilde yapilmasi gerekmektedir. Tanimlanan
problemde planlama ufku boyunca takimlar igin giinliik ¢izelge ve rota olusturmanin yani sira, elektrikli araglarin sarj durumunun takibi
ve istasyon yeri belirleme karari1 da bulunmaktadir. Ayrica teknisyenlerin yasal dinlenme siireleri de gz dniine alinmustir. Belirli ¢alisma
siiresini tamamlayan teknisyenlerin mola vererek dinlenmesi saglanmistir. Onerilen karma tam sayili programlama ile problem
modellenmistir. Gergek hayat verisinden {iretilen veri seti kesin yontemle ¢ozlilmistiir. Ayrica iiretilen farkli boyutlardaki problemlerin
¢oziimii icin degisken komsu arama sezgiseli kullanilmistir. Elde edilen kesin sonuglar degisken komsu arama sezgiseli ile
karsilastirtlmistir. Gergeklestirilen hesaplamali karsilastirma analizleri sezgisel yontemin optimum ¢6ziimii bulabildigini ve CPLEX
¢oziliclisiinden daha iyi sonuglar iirettigini ortaya koymaktadir.

Anahtar Kelimeler: Elektrikli Aragla, Periyodik Teknisyen Rotalama, Sarj Istasyonu Yeri Belirleme, Degisken Komsu Arama.

Electric Multiperiod Technician Routing and Charging Station
Location Problem

Abstract

In this study, Electric Multiperiodic Technician Routing and Charging Station Location Problem is defined. A series of preventive and
corrective maintenance-repair and spare parts supply services are offered to customers located in different geographical regions of the
problem. In addition, the customers can request these tasks in different time windows throughout the planning horizon. Teams of
technicians with different competencies are formed and allocated to these tasks that are provided in the customer locations. Considering
that the workforce scheduling and routing problem is in the NP hard class, thus the defined problem is also in the same class. Unlike
the literature, in this study, it is taken into account that technicians reach customers with electric vehicles instead of using conventional
internal combustion engine vehicles. In this way, it will be possible to reduce the use of fossil fuels and the environmental impact of
these fuels due to transportation. In addition, due to the operating costs of electric vehicles are lower than those of conventional vehicles,
electric vehicles emerge as an economical option for businesses. In addition to their advantages, the limited range of electric vehicles
makes them dependent on using charging stations. For this reason, routing plans need to be made efficiently in order for these vehicles
to compete with conventional vehicles. In the proposed problem, while creating a daily schedule and route for the teams throughout the
planning horizon, tracking the state of charge of the vehicles and determining the location of the charging station are also considered.
In addition, the legal rest periods of the technicians are also taken into account. The problem is modelled with the mixed integer
programming formulation. Furthermore, the data set generated from the real-life instances. In order to solve the problem variable
neighbourhood search heuristic is used. Computational comparisons are conducted to compare the performance of the heuristic. The
results indicate that it can find the optimum solutions. Moreover, the heuristic is able to produces better results than the CPLEX solver
in a reasonable time.
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