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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
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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.


http://dergipark.gov.tr/ejosat

2O20  october 22 24, 2020, Turkey Turkey Section oz

ISm SIT 4t |nternational Symposium on Multidisciplinary AN
- ’ Studies and Innovative Technologies
4 4

Supervisory Controller Design for Reactive Power Compensation

Ayetiil GELEN!", Gékhan GELEN?, and Aykut BICAK?

1 Bursa Teknik Universitesi, Miih. ve Doga Bilimleri Fakiiltesi, Elektrik Elektronik Miih. BSliimii, Bursa, Tiirkiye (ORCID: 0000-0003-4934-9644)
2 Bursa Teknik Universitesi, Miih. ve Doga Bilimleri Fakiiltesi, Mekatronik Miih. Béliimii, Bursa, Tiirkiye (ORCID: 0000-0002-2780-3386)
3 Bursa Teknik Universitesi, Miih. ve Doga Bilimleri Fakiiltesi, Elektrik Elektronik Miih. B&liimii, Bursa, Tiirkiye (ORCID: 0000-0002-8210-7543)
ayetul.gelen@btu.edu.tr

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.


http://dergipark.gov.tr/ejosat

ISmSIT 4™ International Symposium on Multidisciplinary /
’ Studies and Innovative Technologies ﬁ
4 4

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

Trapez Yutucu Plakh Bir Havali Giines Kollektoriiniin Deneysel
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 g ¢ si sihem$s@arim veimsbeomamti k UGretim ka@mtermdli 0 b{AGG@ds | te
kaliteld el ektrik enerjisi agretilir ver itylketh ad lyan togtdln d e
bol gesinden olustugu i¢in buyidok ve karmasi k guc¢ Bui sgtad mlser
AGC ic¢in iKki far kIl ent er k oOnnceek)tiek tgali ¢I ssiitsntael mi  zdai nkakna t gee cail ki

sistemi ana&linz aedgnddrai esfed rdaha yakin kontrol analkmeihegGTD) y a
sahip bir AGC s iHzatbemil es meelaggn mirgt,i rf.azdr 0| ¢ U mizldne sisteraldrie r i

(WAMSS), merkezi denetleme kontrol ve veri toplama ( SCADA) gi bi birimlerden dol ayi A
CTD"nin sisteme ekl enmesi ile birlikte, AEGGC sirsat einsil tgmald 1
geci kmel i gy ksekteminekti R ve Kkabil i yikserbestlika@ereceln kesirlisngrtelbegen o |

oransal — integral - t U r(2POF PID*) k ont kall drani | mi gR*kront2 o DOF pParametrel eri
sezgisel Bal ¢ 1 kKAl Iglofrd t maksul | (ahMAmb it ¢rk kafh @er mnimdunun dogasin
algoritma 20200 del i st iSriisltmeims tpierrhfeorr nainrs llmGlige frekans degi si mi %
zamgmoo05bant ar)al 1 gmakisgiimum asi m vV e mi ni miElmd e aesd3d$md e uagcltiasm
sayllsarlako i fade edil mis hem ®eerileg?2 BOFiPR@le &MAr dH eg éed tdeer i éd
Il it erdathiar dgeea lgcelk@Gu  B®QA sistenilerindea mlaha bas ar 1 | 1 oldugu ve sistem
gor 0l mastar.
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Abstract

The spars@entification of nonlinear dynamics (SINDy), which is based on the sparse regression techniques to identify the nonlir
systems, is one of the recent ddtaven model identification methods. The model equations of the system are extracted from the de
Although sufficient data is available from most of the engineering, healthcare, and economic sciences, there are végefaveavel
models to represent the system behavidhe behaviour of the system can also be estimated froraddsien methods. \th this
motivation in mind, this study presents offline ddten identification techniques to build the mathematical model of nonlinear
systems. The data based sparse identification of nonlinear systems is elaborated with a number of exampfesméheeef the
identification procedure is discussed in terms of quantitative metrics in the presence of noisy measurements.

Keywords: Nonlinear §stem,Sparseldentification,Sparse RegressiphlodelDiscover, System Identification

6H\UHN 7DQOODPD <|QWHPL LOH 'R+UXVDO
ORGHO gQFHOHQPHVL
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'R+UXVDO ROPD\DQ VLVWHPOHUL WDQOPODPDN LoLQ VH\UHN UHJUHV\RQ W
WDQOPODQPDVDO 6,1'\ VRQ \0B8O0OMGD R PWGHD NRMHPOPOBED \|QWHPOHULQGF
PRGHO GHQNOHPOHUL YHULOHUGHQ oONDUOOOU 0+KHQGLVOLN VD=O®MNDKDO|®
UD+PHQ VLVWHP GDYUDQO®DOGEDWMPWDRABERQRNIIPIRGHO YDUGOU 6LVWHP
tahmin edilebilir. Bu motivasyonJ|] |Q*QGH EXO X8 XA DAERPMX VDO ROPD\DQ VLVWHPOHUL
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