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Development Of Led Based Optical Module for
Bending/Cornering Functions of Automotive Headlights

Ceren Altingoz!

"Department of Physics Engineering, Istanbul Technical University, Istanbul, Turkey (crnaltingoz@gmail.com)
(ORCID:0000-0002-8270-986X)

Abstract — This paper presents applied physical proto results as a proof of technical concept of the patent: “Specific Lens design
for Automotive Headlamps” (European Patent Office, Specific Lens design for Automotive Headlamps: European Patent Office,
The Hague PCT/TR2020/051125; 11/2021). It includes the base explanations of bending/cornering lights features; the relevant
European regulations; and then proposes the new idea with defined new optomechanical targets. It gets deeper with design of
the new non-uniform surface lens in five different versions for which the patent is applied on version 5 and it continues with
physical proto construction of the complete LED Module; assembly of the module in the automotive headlights; making the new
module functional in the headlamp and finally giving the applied physical results with a night drive test.

Keywords — Automotive headlights; fixed bending light/ fixed cornering light; non-uniform surface; optics
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Kaotik Denizati Optimizasyon Algoritmasi

Feyza Altunbey Ozbay'", Erdal Ozbay?

* Firat Universitesi, Mithendislik Fakiiltesi, Yazilim Miihendisligi Béliimii, Elazig, Tiirkiye, (ORCID: 0000-0003-0629-6888), faltunbey@firat.edu.tr
2 Firat Universitesi, Miihendislik Fakiiltesi, Bilgisayar Mithendisligi Boliimii, Elaz1g, Tiirkiye (ORCID: 0000-0002-9004-4802), erdalozabay@firat.edu.tr

Oz

Global optimizasyon teknikleri olarak bilinen metasezgisel algoritmalar, ¢esitli karmasik ve gergek optimizasyon problemlerini
¢ozmek igin basariyla kullanilmaktadir. Metasezgisel yontemler, fizik, siirii zekasi ve biyolojinin farkli ilkelerinden ilham almaktadir.
Denizati Optimizasyon Algoritmasi (DOA), denizatlarinin dogadaki hareket, avlanma ve iireme davraniglarindan esinlenerek
Onerilmis siirii zekasina tabanli metasezgisel bir optimizasyon algoritmasidir. Siirii zekasina dayali metasezgisel optimizasyon
algoritmalardan daha hizli ve yiiksek dogrulukta yakinsama elde etmek igin farkli yontemler Onerilmistir. Bu ¢aligmada, DOA’nin
yakinsama hizini artirmak ve yerel ¢oziimlerde takilip kalmasini engellemek igin rastgele degerler yerine Chebyshev, Circle, Gauss,
Iterative, Logistic, Piecewise ve Sine olmak iizere yedi farkli kaotik harita uygulannustir. ilk kez bu ¢alismada &nerilen Kaotik
Denizat1 Optimizasyon Algoritmasi (KDOA), tek modlu, ¢cok modlu ve sabit boyutlu ¢cok modlu olmak iizere yedi farkli kiyaslama
fonksiyonuna uygulanmistir. Onerilen KDOA’nin performansin1 degerlendirmek icin klasik DOA Kkarsilastirilmistir. Deneysel
sonuglara gére, KDOAnin yedi farkli kiyaslama fonksiyonunda klasik DOA’ya gore daha iyi sonuglar elde ettigi gdzlemlenmistir.

Anahtar Kelimeler: Denizati optimizasyon algoritmasi, Kaotik haritalar, Metasezgisel algoritmalar, Optimizasyon

Chaotic Seahorse Optimization Algorithm

Abstract

Metaheuristic algorithms, known as global optimization techniques, have been successfully used to solve a variety of complex and
real optimization problems. Metaheuristic methods are inspired by different principles of physics, swarm intelligence, and biology.
The Seahorse Optimization Algorithm (SOA) is a suggested swarm intelligence-based metaheuristic optimization algorithm inspired
by the movement, hunting, and breeding behavior of seahorses in nature. Different methods have been proposed to achieve faster and
higher accuracy convergence than metaheuristic optimization algorithms based on swarm intelligence. In this study, seven different
chaotic maps, namely Chebyshev, Circle, Gauss, Iterative, Logistic, Piecewise, and Sine, were applied instead of random values in
order to increase the convergence speed of SOA and to prevent it from getting stuck in local solutions. The Chaotic Seahorse
Optimization Algorithm (CSOA), proposed for the first time in this study, has been applied to seven different benchmarking
functions. Classic SOA was compared to evaluate the performance of the proposed CSOA. According to the experimental results, it
was observed that CSOA achieved better results than classical SOA in seven different comparison functions.

Keywords: Seahorse optimization algorithm, Chaotic maps, Metaheuristic algorithms, Optimization
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Developing a Guided Tactile Feedback System for Visually Impaired
People

Riza Ilhan'", Fahmeed Ali?

" Istanbul Aydin University, Faculty of Engineering, Departmant of Mechanical Engineering, istanbul, Turkey, (ORCID: 0000-0001-8975-9942),
gilkhanisarkandi@aydin.edu.tr
2 Istanbul Aydin University, Faculty of Engineering, Departmant of Mechanical Engineering, istanbul, Turkey, (ORCID: 0000-0000-0000-0000),
fahmeedali@stu.aydin.edu.tr

Abstract

Haptic interfaces and assistive technologies are improving for visually impaired individuals. In line with these efforts, this paper
describes the design, working and implementation of a wearable haptic feedback glove incorporated with a robotic arm to guide the
user’s hand in the court. The glove is lightweight, inexpensive and includes coin vibration motors that give vibratory feedback, which
describes the direction of the ball. The system was tested on five participants. The participants gave positive feedback regarding the
design and the overall experience was good. They recommended the system because it is easy-to-use.

Keywords: Haptics, Robotics, Visually impaired individuals.

Gorme Engelliler icin Rehberli Dokunsal Geri Bildirim Sistemi
Gelistirme

Oz

Gorme engelli bireyler i¢in dokunsal arayiizler ve yardimci teknolojiler gelisiyor. Bu ¢abalar dogrultusunda, bu makale, kullanicinin
elini sahada yonlendirmek i¢in robotik bir kolla birlestirilmis giyilebilir bir dokunsal geribildirim eldiveninin tasarimini, ¢alismasini
ve uygulamasmi agiklamaktadir. Eldiven hafiftir, ucuzdur ve topun yoniini tanimlayan titresimli geri bildirim saglayan titresim
motorlart igerir. Sistem bes katilime {izerinde test edildi. Katilimcilar sistemle ilgili olumlu geri bildirimler verdiler ve genel deneyim
iyiydi. Sistemi kullanimi1 kolay oldugu i¢in tavsiye ettiler.

Anahtar Kelimeler: Haptik, Robotik, Gérme engelli bireyler.
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Increase the Lifetime of WSN by LEACH Protocol Using Fuzzy
Approach as an Execution Approach

Ali Alsagheer Ali Miftah'*, Abdullahi Abdu Ibrahim 2

!Electical and computer Enginering , altinbas University, Istanbul , Turkey (Vivalalibya83@gmail.com) ORCID: 0000-0001-7540-0621 )
2Electical and computer Enginering , altinbas University, Istanbul , Turkey (abdullahi.ibrahim@altinbas.edu.tr) (ORCID: 0000-0002-5599-
348X)

Abstract — The term "wireless sensor network" refers to the network produced because network nodes are wirelessly configured
to perform the sensors' functions, enabling the nodes to gather data from the real world. Because of their architecture's wireless
nature, sensor nodes have restricted energy sources, such as battery-operated ones, at their disposal. If the node's battery-operated
sensor remains dead, then the node cannot function properly. The network will become inoperable if a predetermined number of
nodes are lost. The LEACH Protocol is only one example of the many different energy-capable protocols developed specifically
for application in WSN LEACH protocol illustrates a single cluster-based protocol since it organizes an available sensor node
into groups and then communicates independently with each of those groups. Therefore, the form of energy can either contract
or expand, depending on the configuration of the cluster in which it is located. Compared to the lifetime of WSN created by a
previous LEACH protocol, the network lives of three other iterations of the LEACH protocol that employ fuzzy strategies for
cluster selection are analyzed.

Keywords — Energy Exhaustion, LEACH Protocols, Lifetime of Network, W.S.N., Fuzzy Logic
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Smiflandirma Probleminde Derin Ozellik Birlestirme Yaklasimiyla
Domates Yapragi Goriintiillerinde Hastahk Tespiti

Serdar Ertem?, Erdal Ozbay?”

Firat Universitesi, Miihendislik Fakiiltesi, Bilgisayar Miihendisligi Béliimii, Elazig, Tiirkiye, (ORCID: 0000-0003-2921-5673),serdarertem01@gmail.com
2*Firat Universitesi, Mithendislik Fakiiltesi, Bilgisayar Miihendisligi Boliimii, Elazig, Tiirkiye (ORCID: 0000-0002-9004-4802), erdalozbay@firat.edu.tr

Oz

Domates, yasadigimiz cografya ve diinyanin bir¢ok yerinde iiretimi yapilan ve en ¢ok tiiketilen 6nemli sebze tiirlerindendir. Domates
iiretiminde verim ve kaliteyi olumsuz yonde etkileyen en dnemli faktorlerin basinda zararli organizma olarak adlandirilan hastalik
gelmektedir. Domates, ¢evresel ve iklim faktorlerine bagli olarak ekim siirecinin her agamasinda bir¢ok hastaliga yakalanabilir. Bitki
hastaliklarinda yapilmasi gereken ilk sey hastaligin dogru tespit edilmesi ve gereken dnlemlerin alinmasidir. Bu galigmada 9 hastalikh
ve 1 saglikli siniftan olusan toplam 18.160 domates yaprag: goriintiisii bulunan veri seti kullanilmistir (Kaggle, 2021).Genel erigime
acik Kaggle domates yapragi hastalig1 veri seti iizerinde deneysel sonuglar elde edilmistir. Analizler yapilirken veri seti,%80 egitim ve
%20 test verisi olarak ayrilmistir. Calismada, Evrigimli Sinir Ag1 (CNN) tabanli DenseNet-201, ResNet-101 ve ShuffleNet modelleri
kullanilarak domates yapragi goriintiilerinden 3000 adet 6znitelik ¢ikarilmistir. Bu ¢alismada 6znitelik sayisini diigiirmek i¢in Temel
Bilesen Analizi (PCA) kullanilarak boyut indirgeme yapilmistir. Domates yapragindaki hastaliklar1 siniflandirmak amaciyla Destek-
Vektor Makinalar1 (SVM) algoritmasi kullanilmigtir. Egitilen ag mimarileri tek tek incelenmistir. Bu incelemeler sonucunda
mimarilerin dogruluk oranlart AlexNet, DenseNet-201, GoogleNet, MobileNet, ResNet-101 ve ShuffleNet igin siras1 ile %93.5,
%97.1, %91.0, %94.5, %97.4 ve %96.6 bulunmustur. Yapilan analizlerden sonra dogruluk orani yiiksek olan DenseNet-201, ResNet-
101 ve ShuffleNet 6n egitimli ag mimarileri birlestirilerek ve Temel Bilesen Analizi (PCA) kullanilarak boyut indirgeme yapilmustir.
Bu ¢alismada yapilan smiflandirma analizlerine gore en iyi performans gosteren Cubic SVM siniflandirict ve One-vs-All Cok Smifli
bilesen metodu i1e%99.2dogruluk oranina ulasilmistir. Literatiir incelemeleri sonucunda domates yapragi hastalik tespiti igin bu
calismanin etkili ve yiiksek bir performans gosterdigi sonucuna ulagiimistir.

Anahtar Kelimeler: Domates yapragi, CNN, SVM, PCA, Siniflandirma.

Disease Detection in Tomato Leaf Images by Deep Feature
Combination Approach in Classification Problem

Abstract

Tomato is one of the most important vegetable species produced and consumed mostly in the geography we live in and in many parts
of the world. One of the most important factors that negatively affect yield and quality in tomato production is a disease called
harmful organisms. Tomatoes can suffer from many diseases at every stage of the planting process, depending on environmental and
climatic factors. The first thing to do in plant diseases is to correctly identify the disease and take the necessary precautions. In this
study, a dataset with a total of 18.160 tomato leaf images consisting of 9 diseased and 1 healthy class was used (Kaggle, 2021).
Experimental results were obtained on the publicly accessible Kaggle tomato leaf disease dataset. During the analysis, the data set was
divided into 80% training and 20% test data. In the study, 3000 features were extracted from tomato leaf images by using
Convolutional Neural Network (CNN) based DenseNet-201, ResNet-101, and ShuffleNet models. In this study, dimension reduction
was made using Principal Component Analysis (PCA) to reduce the number of features. Support-Vector Machines (SVM) algorithm
was used to classify diseases in tomato leaves. The trained network architectures were examined one by one. As a result of these
examinations, the accuracy rates of the architectures were found to be 93.5%, 97.1%, 91.0%, 94.5%, 97.4%, and 96.6% for AlexNet,
DenseNet-201, GoogleNet, MobileNet, ResNet-101, and ShuffleNet, respectively. After the analysis, size reduction was made by
combining DenseNet-201, ResNet-101, and ShuffleNet pre-trained network architectures with high accuracy and using Principal
Component Analysis (PCA). According to the classification analyses made in this study, the Cubic SVM classifier and the One-vs-All
Multi-Class component method, which performed the best, achieved 99.2% accuracy. As a result of the literature review, it was
concluded that this study showed an effective and high performance for tomato leaf disease detection.

Keywords: Tomato leaf, CNN, SVM, PCA, Classification.
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Function of Fuzzy Logic in Industrial Activities

Miinevver Yakut and 2Emine Bozkus
!Departmen of Occupational Health and Safety, Beykent University, Istanbul, Turkey
0000-0002-3267-8380
2Department of Industrial Engineering, Yildiz Technical University, Istanbul, Turkey
0000-0002-1823-6105

Abstract— With the fuzzy logic system, human data and experiences are processed and machines are given the ability to
work. Contrary to classical logic, fuzzy logic is a thought system that allows you to look at a very wide range of ideas, such as
the human thinking system.Along with the technological transformations that accelerated upwards with the industrial
revolution, it produces very successful results with the use of fuzzy logic, which works similar to human logic and progresses
by imitating the human brain.Fuzzy logic thinking system is used in almost every area of life, especially in industrial
areas.Solving complex and difficult-to-solve problems with fuzzy logic makes human life much easier, and new intelligent
intelligence products can be produced.In the fuzzy logic system, it is possible to produce practically concrete products at the
design stage, which are imagined by imitating human thinking and nerves, but where there is a bottleneck in production.In the
realization of industrial activities, especially in the field of production, the contribution of fuzzy logic in the supply, production,
service and after-service processes of the product is undeniable.In this sense, the digitalization system makes the processes very
easy. On the basis of the digitalization process, fuzzy logic methods are used and digital transformations and tools are
produced.Today, especially after the pandemic, the changing globalization environments have accelerated the digitalization
process.Although digital transformations are used in almost every field of human life, especially in industry, these
transformations are rapidly circulating.All businesses engaged in industrial activities have to use digital platforms, which are
fuzzy logic products, in order to successfully manage the workflow process and strengthen their future.While these platforms
are being created, artificial intelligence is especially benefited from.

Keywords—Fuzzy logic fuzzy , digitalization,artificial intelligence,industrial activities
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Abstract

Direct current (DC) motors have many difficulties when controlling angular velocity in a variety of applications. The perfect controller
cannot be carried out by traditional control alone due to the nonlinear properties of DC motors, design constraints, and mechanical
variations caused by the operation conditions. This study proposes a design for an artificial neural network based PID controller
(ANNPID) to control the speed of a permanent magnet DC motor (PMDC) in two methods. A detailed analysis is performed based on
the simulation results of both methods. The proposed controllers are numerically simulated for various test conditions including; set-
point changes, step changes in the load torque, and parameter variations, then the suggested techniques were compared in a comparative
study with a traditional PID controller based on the transient response specifications and the performance indices to validate the
performance of the controllers. The simulation results demonstrated that the controllers have improved dynamics, static performance,
and less overshoot. The methods described here achieve control more effectively than the conventional control approaches under both
nominal and disturbed test conditions over different operating ranges.

Keywords: PMDC motor, PID, Artificial neural network (ANN), ANNPID, transient response.

SMDA Motorun Hiz ve Konum Kontrolii icin PID Sinir Ag1
Denetleyicinin Tasarim ve Benzetimi

Oz

Dogru akim (DA) motorlari, ¢esitli uygulamalarda agisal hiz kontrol edilirken bir¢ok zorluk igerir. DA motorlarin dogrusal olmayan
ozellikleri, tasarim kisitlamalar1 ve ¢alisma kosullarindan kaynaklanan mekanik varyasyon nedeniyle milkemmel kontrol tek basina
geleneksel kontrol yontemleri ile gergeklestirilemez. Bu ¢alisma, sabit miknatisli bir DA (SMDA) motorun hizini iki yontemle kontrol
etmek i¢in yapay sinir agi tabanl bir PID denetleyici tasarimi 6nermektedir. Her iki yontemin benzetim sonuglarma dayali olarak detayli
bir analiz yapilmigtir. Onerilen denetleyiciler, ayar noktasi degisiklikleri, yiik torkundaki adim degisiklikleri ve parametre varyasyonlari
dahil olmak iizere gesitli test kosullar1 igin sayisal olarak simiile edilmistir; ardindan 6nerilen teknikler, denetleyicilerin basarimini
dogrulamak igin gegici tepki ozelliklerine ve basarim endekslerine dayali olarak geleneksel bir PID denetleyici ile kargilastirilmigtir.
Benzetim sonuglari, denetleyicilerin iyilestirilmis dinamiklere, iyilestirilmis statik performansa ve daha az en biiyilk agmaya sahip

oldugunu gostermistir. Burada agiklanan yontemler, farkli ¢aligma araliklarinda hem nominal hem de bozulmus test kosullari altinda
geleneksel kontrol yaklagimlarindan daha etkili bir sekilde kontrol saglamistir.

Anahtar Kelimeler: SMDA motor, PID Denetleyici, Yapay sinir aglar1 (YSA), YSA-PID, Gegici tepki.
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Abstract — Silver is an important element widely used in a variety of applications such as jewelery, alloys, dental,
photography, explosives, medicine and electrical equipment [1]. Due to its widespread use, silver can mixed into
water sources as a contaminant and is known to be toxic to humans at concentrations higher than 0.9 uM in drinking
water [2]. Potentiometric ion—selective electrodes (ISEs) are one of the most important devices in electroanalytical
chemistry. ISEs offer important advantages including high selectivity, low cost, wide linear concentration range,
short response time, low detection limit, long lifetime, ease of preparation and use [3, 4]. In this study, solid state
PVC membrane silver(l)-selective sensor was prepared and potassium hydrotris(N-tert-butyl-2-thioimidazolyl)
borate used as ionophore. The novel sensor exhibits a wide concentration range from 1.0x10° to 1.0x10" M, and has
a detection limit of 4.2x10® M (Figure 1). The silver(l)-selective sensor showed a fast response time of < 10s, and
it worked in the pH range of 3.0-7.0. Finally, the developed sensor was used in the direct determination of Ag* in
different samples.

Keywords — lon-selective electrode, silver, potentiometry, sensor.
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Figure 1. Potentiometric response and calibration curve of silver(l)-selective sensor.
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Abstract
The aim of this study is to investigate the relationship between the brand equities of the
enterprises listed in Turkey's most valuable and powerful brands ranking published by Brand

Finance and their return on equities.

In this regard, the brand equities of the enterprises included in the study were obtained from
the report on Turkey's most valuable and powerful brands titled “Brand Finance TURKEY
100” and published by Brand Finance between the years 2012-2021. The rates of return of the
enterprises were obtained by the annual equity closing prices to the closing prices of the
previous year and taking their logarithms.

The relationship between the brand equities of the enterprises and their return on equities and
the scale of the relationship between the variables will be examined through panel data

analysis.
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Abstract

This study aimed to determine whether any changes occurred in the financial risks,
performances, and income ratios of the Foreign Trade Capital Companies included in the BIST
Sustainability Index after they were included in the Sustainability Index with respect to their

previous ratios.

For this purpose, the financial risks of the companies included in the study were calculated
through the Altman Z Score model, which is used in the measurement of ratio-based financial
risk as an early warning indicator, and their performances were calculated by using Sales
Profitability, Capital Profitability, and Asset Profitability ratios among profitability ratios. The
return rates of the companies were calculated over the yearly closing prices of equity shares.
The financial statement data of the companies for the years 2011-2021 were obtained from the
Public Disclosure Platform.

As a result of the study, it was determined that the return rates, profitability ratios, and Z score
values of the Foreign Trade Capital Companies increased in general after they were included in

the Sustainability Index.
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Ozet — Giiniimiizde birgok iilke ve bolgede giines enerjisinden elektrik iiretimi yapilirken genellikle fotovoltaik (PV) modiiller
kullanilmaktadir. Ancak PV modiillerinin iiretimi esnasinda modiillerin ¢esitli kusurlara sahip olmasi modiiliin hem elektrik
tiretiminin hem de yasam siiresinin azalmasina sebep olmaktadir. Bu nedenle PV modiil iiretimi yapilan fabrikalarda etkin ve
verimli sekilde siireglerin takip edilmesi son derece 6nemlidir. Akilli iiretim sistemleri ile 6ne ¢ikan hususlarin basinda daha az
hata ile iiretim gelmektedir. Olduk¢a hassas olan PV modiillerin iiretiminde akilli sistemlerin kullanimi {iretim siirecindeki
arizalarin tespiti agisindan 6nemlidir. Ve bu sekilde PV modiillerin iiretiminde verimlilik ve maliyet agisindan optimizasyon igin
de bir firsat ortaya ¢ikmaktadir. Son yillarda bir¢ok miithendislik probleminin ¢6ziimiinde Derin Sinir Ag1 (DSA), Konvoliisyonel
Sinir Ag1 (KSA) ve Uzun Kisa Siireli Bellek (UKSB) gibi derin 6grenme modellerinin kullanimi géze ¢arpmaktadir. KSA derin
O6grenme uygulamalar1 icerisinde yazi, resim ve video goriintiilerindeki nesnelerin taninmasinda siklikla kullanilan modellerden
biridir. KSA konvoliisyon, havuzlama ve tam baglantili katman gibi temel katmanlardan olugmaktadir. KSA katmanlarinin
sayica artmasiyla daha fazla 6znitelik ¢ikarilabilir. Bu sayede resimlerde bulunan nesnelerin siniflandirilmasi ve taninmasinda
basgar artabilir. PV modiillerin {iretimi esnasinda ariza ya da kalite kontrol igin elektriksel, optik yontemler ve gesitli parametreler
lizerinden testler yapilmaktadir. Elektroliiminesans (EL) goriintiiler ile KSA arizali modiillerin ve hiicrelerin tespit edilmesi igin
egitilebilir. Egitilen KSA ile PV modiillerde olabilecek mikro ¢atlaklar1 ve lehimleme hatalar1 gibi {iretim kusurlarinin tespiti
optik olarak yapilabilir. Bu ¢alismada, PV modiillerinde ariza teshisi ile ilgili zorluklarin ve sinirlamalarin asilabilmesi igin KSA
gibi derin 6grenme yontemlerinin kullanilmasinin 6nemi irdelenmektedir.

Anahtar Kelimeler — Giines Enerjisi Sistemleri, Akilli Uretim, Derin Ogrenme, Konvoliisyonel Sinir Ag1 (KSA), Ariza Tespiti

Solar Energy Systems, Smart Manufacturing, and Deep Learning:
Detection and Classification of Faults

Abstract — Today, photovoltaic (PV) modules are generally used for electricity from solar energy in many countries and
territories. However, the fact that the modules have various defects during the manufacturing of PV modules causes a decrease
in both the electricity production and the life span of the module. For this reason, it is crucial to follow the processes effectively
and efficiently in the factories where PV module manufacturing is made. One of the prominent issues with smart manufacturing
systems is the production with fewer errors. The use of smart systems in the production of highly sensitive PV modules is
important in terms of detecting faults in the production process. And in this way, an opportunity arises for optimizing the
production of PV modules in terms of efficiency and cost. In recent years, the use of deep learning models such as Deep Neural
Network (DNN), Convolutional Neural Network (CNN) and Long Short-Term Memory (LSTM) has come to the fore in solving
many engineering problems. CNN is one of the deep learning models that is frequently used in recognizing objects in text,
pictures and video images. CNN consists of convolution, pooling and fully connected layers. More features can be extracted by
increasing the number of CNN layers. In this way, the success of CNN in classifying and recognizing objects in pictures may
increase. During the manufacture of photovoltaic modules, tests are carried out on electrical, optical methods and various
parameters for fault or quality control. The CNN can be trained using electroluminescence (EL) images to detect defective
modules and cells. By using a trained CNN, it is possible to optically detect manufacturing defects such as micro cracks and
soldering errors that may occur in PV modules. In this study, the importance of using deep learning methods such as CNN to
overcome the difficulties and limitations of fault diagnosis in PV modules is discussed.

Keywords — Solar Energy Systems, Intelligent Manufacturing, Deep Learning, CNN, Fault Diagnostics
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Abstract — Today, recent rapid advancements and developments in information and communication technologies have enabled
the number of connected devices to increase gradually. Thus, a significant amount of data from many sources has been produced
as a result of the increase in connected devices. It is now more crucial than ever to access and draw conclusions from the data
kept in relational database management systems. Ontology-Based Data Access (OBDA) is a hugely important paradigm for
leveraging Semantic Web technologies to access data stored in relational databases. Users access data via a conceptual layer in
the OBDA paradigm. Data is stored in relational databases and is represented by the conceptual layer as an RDF(S) or OWL
ontology. In this paper, a demonstration for the integration of a relational database and an ontology is presented in order to
provide an ontology-based data access. The goal of the presented demonstration is to serve as a roadmap for further research
studies. For this purpose, a data set stored in MySQL relational database management system is accessed using the OBDA model.
Further, the Ontop Framework that is compatible with the Protégé ontology development environment is used to provide the
integration between the ontology and the relational database. Moreover, the Ontop queries are executed over SPARQL.

Keywords — Ontology, Data Access, Relational Databases, Semantic Web, SPARQL, Ontop
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Tiirk¢e Ozet — Endiistriyel sistemler gegmisten giiniimiize dért bityiik devrim yasamistir. Bu devrimlerin 1s18inda ilk olarak insan
giicli yerini mekanik sistemler almigtir. Zamanla mekanik sistemlerde buhardan baglayarak elektrik enerjisi ile giiniimiize kadar
ulasan seri iiretime sistemine ge¢ilmistir. Otomasyon kavrami olarak ortaya ¢ikmis sistemlerde elektronik roleler ve kontrol
birimleri kullanilarak otomatik caligmalar yapilmistir. Giiniimiizde kontrolciiler, sistemden aldig1 ve sistemin insana gereksinim
duymadan bir proses yiiriitmesini saglamak igin gereken verileri toplamaya baslamislardir. Bu gelismeler sayesinde {iretim
tesislerinde verilerin toplanmasinin ve islenmesin énemi giin gectik¢e artmaktadir. Toplanan bu veriler dogrultusunda yapay
zeka destegiyle tiretimde birgok iyilestirme ve raporlama yapilabilmektedir. Bu ¢alisma kapsaminda, tesiste veya sahada bulunan
vulkanizasyon preslerinden alinan verilerin ERP (Kurumsal Kaynak Planlama) sistemine aktarilmasi hedeflenmistir. ERP sistemi
kaynagi olarak fiziksel ERP degil bulut ERP segilerek istenen verilere daha hizli ve her yerden erisimin saglanmasi
amaclanmistir. Veriler oncelikle presler iizerinden bulunan PLC’lerde (Programlanabilir Mantik Denetleyici) islenmektedir.
Islenen veriler OPC (Agik [letisim Platformu) tabanli KepserverEX programi araciligiyla bir veri tabanina baglanarak kayit altia
alinmaktadir. Veri tabani ve bulut ERP sisteminin baglantis1 ve acil saha bakim ve proses hazirlik asamalari i¢in Node-RED
gelistirme araci kullanilmaktadir. Bu program sayesinde birbirlerinden farkli birden fazla uygulamanin baglantisi kolayca
yapilabilmektedir. Sistem igerisinde bulunan bir diigiim sayesinde belirlenen veriler yetkili kisilere e-posta veya sms bildirimi
yolu ile génderilebilmektedir. Bu sayede olusan anomaliler veya siradaki farkli tiretim tipleri igin {iretim hattinin hazirlanmasi
amaciyla hizlica kullaniciyr bildirilmektedir. Toplanan veriler dogrultusunda gelecekte olusabilecek arizalarin Oniine
gegcilebilmekte, kestirimei bakim ile bakim siireleri ¢ikarilmakta ve olusabilecek diger sorunlarin 6niine gecilebilmektedir. Bunun
disindan iretim kapasitesi belirlenebilmekte, ¢alisan operatorlerin ¢alisma performanslari ¢ikarilabilmekte ve planlama isleri
saglikli bir sekilde yiiriitiilebilmektedir.

Anahtar Kelimeler — Bulut Bilisimi, Kurumsal Kaynak Planlamasi, KepserverEx, MSSQL, Microsoft Azure, Node-RED, OPC,
PLC

TRANSFERRING VULCANIZING PRESS DATA TO THE ERP
SYSTEM ON THE CLOUD
Extended Abstract

Industrial systems have experienced four major revolutions from the past to the present. In light of these revolutions, mechanical
systems have replaced human power for the first time. Over time, starting from the steam in mechanical systems, a mass
production system has been started, which has reached the present day with electrical energy. Automatic studies have been
carried out using electronic relays and control units in systems that have emerged as the concept of automation. Today, controllers
have begun to collect the data they receive from the system and need to enable the system to run a process without the need for
a human. Thanks to these developments, the importance of collecting and processing data in production facilities are increasing
day by day. In line with these collected data, many improvements and reports can be made in production with the support of
artificial intelligence. Within the scope of this study, it is aimed to transfer the data obtained from the vulcanization presses in
the facility or on the site to the ERP (Enterprise Resource Planning) system. It is aimed to provide faster and ubiquitous access
to the requested data by selecting cloud ERP, not physical ERP, as the source of the ERP system. The data are processed primarily
in PLCs (Programmable Logic Controller) located over the presses. The processed data is recorded by connecting to a database
through the KEPServerEX program based on the OPC (Open Communication Platform). The Node-RED development tool is
used for the connection of the database and cloud ERP system, as well as for urgent field maintenance and process preparation
stages. Thanks to this program, it is easy to connect multiple applications that are different from each other. Thanks to a node
located in the system, the data determined can be sent to authorized persons via e-mail or SMS notification. In this way, the user
is notified quickly to prepare the production line for the anomalies that occur or for the different product types in the queue. In
line with the collected data, failures that may occur in the future can be prevented, maintenance periods can be deducted with
predictive maintenance and other problems that may occur can be prevented. Out of this, production capacity can be determined,
the working performances of the working operators can be deduced and planning works can be carried out healthily.

Keywords — Cloud Computing, Enterprise Resource Planning, KepserverEx, MSSQL, Microsoft Azure, Node-RED, OPC, PLC
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Ozet — Giiniimiizde, Nanoteknoloji ve Nanobilimin, Yapay Zeka ile caligma niteliginin giinden giine artmast;
malzeme biliminin 6nem kazanmasinda etkili olmaktadir. SEM Goriintiilerinin Yapay Zekd Metotlar1 ile
Incelenmesi, multidisipliner bir alami ifade etmektedir.

Deneysel kisimda kullanilan verilerin olusumu; halka acik erisim olarak sunulan 22.000 SEM verisinin;
Trieste’deki CNR-IOM‘un TASC laboratuvarinda bulunan ZEISS SUPRA 40 ¢oziiniirliiklii cihaz ile 5 y1l boyunca
100 bilim insaninin ¢aligmalart sonucunda elde edildigi bilinmekle birlikte; deneysel calisma icin olusturulan
prototipte yer alan verilerin se¢imi i¢in; tek tek ¢oziiniirliigii, goriintii boyutu ve kalitesine gore incelenmesinin
ardindan, dikkate alinan 6zellik, goriintii kalitesi olmakla birlikte; bu verilerin olusumunda 100 goriintii verisi elle
manuel olarak nano boyutta ve mikro boyutta se¢ilip, diizenlendikten sonra; toplamda 1000 goriintii verisi 10 veri
seti icerisinde olusturuldu. Devaminda makine 6grenmesi yoluyla denetimsiz 6grenme metodu kullanilarak deneysel
calismada CNN siniflandirma teknigi kullanilarak yapay zeka egitimi gergeklestirildi.

Burada kullanilan yaklagim, ¢ok ¢esitli nanobilim kullanim durumlarina uygulanabilen, nanomalzemelerin belirli
ozelliklerini ¢6zmek i¢in uygun parametreler gelistirilecek sekilde ayarlanarak yeni yontem ve araglarin
uygulanmasina giden yolu makine 6grenmesinin liriine doniisiim boyutunda; malzeme bilimi kiitliphanesi olusturmak
adina kullaniminin, yapay zekd ve nanoteknoloji alanindaki gelecek calismalarin Oniiniin agabilmesine katkisi
olabilir.

Anahtar Kelimeler — Nanoteknoloji, Nanobilim, Yapay Zekd, SEM, Malzeme Bilim

Analysis of SEM Images with Artificial Intelligence Methods

Summary- Today, the quality of Nanotechnology and Nanoscience to work with Artificial Intelligence is increasing
daily; It effectively gains the importance of materials science. Examination of SEM Images with Artificial
Intelligence Methods represents a multidisciplinary field.

Today, the quality of Nanotechnology and Nanoscience working with Artificial Intelligence is increasing day by
day; Gains the importance of materials science effectively. Examination of SEM Images with Artificial Intelligence
Methods represents a multidisciplinary field. The formation of the data used in the experimental part; 22,000 SEM
data available as public access; Although it is known that it was obtained as a result of the work of 100 scientists for
5 years with the ZEISS SUPRA 40 resolution device in the TASC laboratory of CNR-1OM in Trieste; for the selection
of data contained in the prototype created for experimental work; After examining the resolution, image size and
quality one by one, the feature taken into consideration is image quality; In the formation of these data, after 100
image data are manually selected and arranged in nano and micro dimensions; A total of 1000 image data was created
in 10 data sets. Afterwards, artificial intelligence training was carried out using the CNN classification technique in
the experimental study using the unsupervised learning method through machine learning.

The approach used here is in the machine learning-to-product dimension, which leads to the application of new
methods and tools by adjusting to develop appropriate parameters to solve specific properties of nanomaterials, which
can be applied to a wide variety of nanoscience use cases; Its use to create a materials science library may contribute
to paving the way for future studies in the field of artificial intelligence and nanotechnology.

Keywords — Nanotechnology, Nanoscience, Artificial Intelligence, SEM, Materials Science
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Tutku KUCUKERBIR!*, Kiibra KELLECI 2" and Sevil OZER 2

Department of Biomedical Engineering, Istanbul Yeni Yiizy1l University, Istanbul, Tiirkiye
2Department of Medical Services and Techniques, Vocational School, Beykoz University, Istanbul, Tiirkiye
3Department of Biomedical Engineering, Istanbul Yeni Yiizyil University, Istanbul, Tiirkiye
*Corresponding author: kubrakelleci@beykoz.edu.tr
*Speaker: tutkukucukerl@gmail.com
Presentation/Paper Type: Oral / Abstract

Abstract — Melanoma is a malignant skin cancer and has the highest mortality rate due to its high rate of metastasis. Reduction
of melanoma-related deaths is possible with early diagnosis. Diagnostic methods used today place great burdens on physicians
and depend entirely on the professionalism of the physician and the interpretation of the imaging techniques and pathology
results by the physician. For this reason, in this study, it was aimed to reduce the diagnosis time by making a faster diagnosis of
cancer patients by doctors. In this direction, the HAM1000 dataset obtained from Kaggle was trained using artificial intelligence
libraries on PHYTON. In order to use the data set with maximum efficiency, data augmentation method has been applied. By
increasing the number of data, the data set was used for both training and control purposes. The data set used was trained to
recognize 7 different skin lesions, not just melanoma. The artificial intelligence model created with Tensorflow.jp was enabled
to work on the web application. The application makes 3 different predictions for a skin lesion uploaded in jpg format and shows
a%97 success rate in terms of the type of lesion and whether it is benign or malignant.

Keywords — Cancer,Melanoma,Artificial Intelligence,Skin lesion, PHYTON
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Dynamic Traffic Signal Split Control Method at Pedestrian Crossings

Serap ERGUN'"

I Isparta University of Applied Sciences, Faculty of Technology, Departmant of Computer Engineering, Isparta, Turkey, (ORCID: 0000-0003-2504-5101),
serapbakioglu@isparta.edu.tr

Abstract

In order to facilitate and guarantee the safety of vehicular traffic on roadways, traffic control is crucial. Currently, there is a lot of study
on how to effectively alter the control parameters of traffic lights for the aim of facilitating road traffic, but the observation targets of
such research are restricted to vehicles. Traffic congestion in urban areas is a severe issue. However, the interference between
automobiles and pedestrians creates the actual traffic, making pedestrians a vital aspect to take into account. In this article, we suggest
a strategy for parameter-based traffic signal split control that will increase pedestrian traffic by taking both vehicle and pedestrian traffic
into account.

Keywords: Traffic signal control, pedestrian, SUMO, split control method.

Yaya Gecitlerinde Dinamik Trafik Sinyali Bolinmiis Kontrol Yontemi

Oz

Karayollarinda ara¢ trafiginin giivenligini saglamak ve kolaylastirmak icin trafik kontrolii ¢ok oOnemlidir. Karayolu trafigini
kolaylagtirmak amaciyla trafik igiklarinin kontrol parametrelerinin etkin bir sekilde nasil degistirilebilecegine dair birgok ¢alisma
mevcuttur, ancak bu tiir arastirmalarin gézlem hedeflerinin temelini araglarolugturmaktadir. Kentsel alanlarda trafik sikigiklig: ciddi bir
sorun olmakla birlikte, otomobiller ve yayalar arasindaki miidahale gergek trafigi olusturarak yayalarin da dikkate alinmasini gerektiren
hayati bir unsur haline gelir. Bu ¢alismada, hem ara¢ hem de yaya trafigini hesaba katarak yaya trafigini artiracak parametre tabanl
trafik sinyali ayrim kontrolii i¢in bir strateji onerilmistir.

Anahtar Kelimeler: Trafik sinyal kontrolii, yaya, SUMO, béliinmiis kontrol yontemi.
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SUGGESTION OF ADLP BASED STEREOLITHOGRAPHY
3D PRINTER

Mohammed Sahib **, Giizin Tirkes *

"Computer Engineering/Atlim University, Ankara, Turkey (mhmdimad@yahoo.com) (ORCID: 0000-0002-2086-5429)
1Computer Engineering/Asiim University, Ankara, Turkey (guzin.tirkes@atilim.edu.tr) (ORCID: 0000-0003-0884-4876)

Abstract — The Digital Light Processing (DLP) 3D printer is a tool that utilizes Additive Manufacturing (AM) technology to
build a 3D model straight from the CAD model. There are various 3D printing technologies that differ in many ways, including
the material used, the techniques used to create the sample, the speed and accuracy, and a wide range of other factors. Choosing
the best production method depends on the work at hand, ensuring that the product's material and quality meet the necessary
standards. Although the DLP technology has a straightforward design, it offers an impressive array of quality and adaptability.
This study offers a customized design that assures high manufacturing quality. To verify the functionality of the developed 3D
printer, three distinct types of experiments using various CAD designs were conducted. Surface quality, minute details, and
precise measurements have all been achieved in these trials. Additionally, two separate tests were created to confirm the desired
output results.

Keywords — 3D printer, DLP 3D printer, additive manufacturing, rapid prototyping, resin printer
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Fundus Gériintiilerinden Derin Ogrenme Teknikleri ile Glokom
Hastaligimin Tespiti
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Oz

Glokom optik siniri etkileyen ve erken teshis edilmedigi durumlarda kismi ya da kalici korliige neden olan bir retina hastaligidir.
Zamanla gérme kaybina neden olan glokomun teshisi i¢in doktorlar fundus goriintiilerini kullanmaktadir. Glokomun etken teshisi
oldukca 6nemlidir. Bu ¢alismada, fundus goriintiilerinden glokom tespiti i¢in Evrigimli Sinir Aglari (ESA) modellerinden olan AlexNet,
ResNet-18, VGG16, SqueezeNet ve GoogleNet kullanilmistir. Kullanilan mimariler i¢in elde edilen sonuglar dogruluk, duyarlilik,
ozgiilliik ve f1-6l¢iitii degerleri olmak iizere farkli performans metriklerine gére degerlendirilmistir. Sonuglara gore test veri kiimesinde
en iyi duyarlilik degeri %97.96 ile VGG16 tarafindan elde edildigi, 6zgiilliik, dogruluk ve f1-6l¢iitii i¢in en iyi degerlerin ise sirastyla
%98.97, %97.98 ve %98 ile GoogleNet oldugu tespit edilmistir.

Anahtar Kelimeler: Evrisimsel Sinir Aglari, Fundus goriintiileri, Glokom, Yapay Zeka.

Classification of Detection of Glaucoma with Deep Learning
Techniques from Fundus Images

Abstract

Glaucoma is a retinal disease that affects the optic nerve and causes partial or permanent blindness if not diagnosed early. To diagnose
glaucoma, which causes vision loss over time, doctors use fundus images. The causative diagnosis of glaucoma is very important. In
this study, Convolutional Neural Networks (CNN) models AlexNet, ResNet-18, VGG16, SqueezeNet, and GoogleNet were used for
glaucoma detection from fundus images. The results obtained for the architectures used were evaluated according to different
performance metrics such as accuracy, sensitivity, specificity, and f1-criterion values. According to the results, it was determined that
the best sensitivity value in the test dataset was obtained by VGG16 with 97.96%, and the best values for specificity, accuracy, and f1-
criterion were GoogleNet with 98.97%, 97.98%, and 98%, respectively.

Keywords: Convolutional Neural Networks, Fundus images, Glaucoma, Artificial Intelligence.
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Sensor Fusion Based on Mathematical Model of LEQO Satellite
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Abstract

In this study, the mathematical model of attitude motion is obtained for low orbit sattelite (LEO) with its kinematic and dynamic
equations. The mathematical model of orbit motion for LEO satellite is obtained using Kepler parameters. Sensor data are generated
adding zero mean Gaussian noise to data comes from model response. These measurement data are fused using INS/GPS integration
structure. Extended Kalman filter algorithm is used to sensor fusion. Compare the estimated data comes from extended Kalman filter
and the actual data generated from mathematical model. It has been observed from the results that the estimated data is closest to the
actual attitude data. All study is performed at the MATLAB/Simulink environment.

Keywords: LEO satellite, mathematical model, orbit model of satellite, attitude model of satellite, sensor fusion, integration
navigation system

Alcak Yoriinge Uydu Matematiksel Model Tabanh Sensor Fiizyonu
Oz
Bu calismada bir algak yoériinge uydusunun kinematik ve dinamik denklemleri elde edilerek dongiisel hareket i¢in matematiksel model
olusturulmustur. Kepler parametreleri kullanilarak bu algak yoriinge uydusunun yoriinge hareket modeli elde edilmigtir. Dongiisel
hareket modelden elde edilen yonelim bilgilerine giiriiltii eklenerek yonelim sensor verileri iiretilmistir. INS/GPS entegre navigasyon
yapis1 i¢in sistem ve 6l¢lim modelleri elde edilerek farkli sensérlerden alinan yonelim bilgileri birlestirilmistir. Sensor veri birlestirmede
genisletilmis Kalman filtre algoritmalari kullanilmistir. Kestirilen yonelim bilgisi ile 6l¢iilen ve gergek yonelim bilgisi karsilagtirilmigtir.

Sonuglardan kestirilen yonelim bilgisinin gergek yonelim bilgisine en yakin deger oldugu gozlemlenmistir. Tim ¢aligma
MATLAB/Simulink ortaminda gergeklestirilmistir.

Anahtar Kelimeler: Algak yoriinge uydu, matematiksel modelleme, yoriinge modeli, dongiisel hareket modeli, sensor veri birlestirme,
entegre navigasyon sistemi
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Hava Lidar ve fotograflardan kentsel alanlarin digital ikizinin
olusturulmasi ve karsilastirilmasi

Cihan Altuntas®”

YKonya Teknik Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Harita, Konya, Tiirkiye (caltuntas@ktun.edu.tr) (ORCID: 0000-0002-
5754-2068)

Ozet — Arazi topografyas: ve iliskili detaylarin nokta bulutu seklinde sayisallastirilarak bilgisayar ortamma aktarilmasi ¢ok
sayida uygulamada vazgec¢ilmez hale gelmistir. Araziye iligkin her tiirlii planlama, akilli sehir uygulamalar1 ve diger hizmetler
icin bu sayisal verilerden yararlanilir. Hava Lidar ve fotogrametri genis alanlarin kisa siirede sayisallastirilmasi i¢in yaygin
6leme teknikleridir. Hava lidar sisteminde belirli bir ag¢1 artis1 ile yonlendirilen lazer 1sinlart ile tarama yapilarak nokta bulutu
Olciiliir. Fotogrametrik nokta bulutu yontemi teknik bilgi gerektirmez ve diisiik maliyetlidir. Konumsal verilerin entegrasyonu
icin elde edilen nokta bulutu olgiilerinin jeodezik koordinat sistemine doniistiiriilmesi gerekir. Bu g¢alismada Lidar ve
fotogrametrik yontem ile kentsel alanlarin 3B modellemesi yapilmistir. Nokta bulutu verileri ugus esnasindaki konum bilgileri
ile jeodezik koordinat sistemine doniistiirilmiistiir.

Anahtar Kelimeler — Lidar, fotogrametri, nokta bulutu, jeodezik koordinat, kentsel alan modelleme

Digital twin generation and comparison from aerial Lidar and
Images in urban area
Extended Abstract

Research Problem/Questions — For the integration of spatial data, the obtained point cloud measurements need to be
registered to the geodetic coordinate system. In this study, 3D modeling of urban areas was made with Lidar and
photogrammetric method.

Short Literature Review — Lidar measurements are in the form of a point cloud that represents the measuring surface with its
actual dimensions. Integration of measurements into the common geodetic coordinate system is done either using the ground
control points (GCP) or with flight data at the time of measurement [1]. Using a ground control points improves accuracy, but
has a high workload cost. Geodetic coordinating with direct flight data provides adequately accurate geodetic coordinating
for many applications [2].

Methodology — To be able to use the lidar point cloud for mapping, it must be registered to a geodetic coordinate system. The
registration to the geodetic coordinate system is done by three methods: GCP, flight data and data processing. Coordinating is
easily done with GNSS data during flight. It uses direct georeferencing, global navigation satellite systems (GNSS) and inertial
measurement unit (IMU). The GNSS records the position (XYZ coordinates) and the IMU records the rotation, tilt, yaw angles
around the axis at the time of recording. These parameters are combined and each measured Lidar point is converted directly
into the georeference system. The lidar point cloud is precisely georeferenced with minimal processing. Direct georeferencing
is currently the most widely used method for LiDAR point cloud data. Geodetic coordinates of the photogrammetric point
cloud are easily done using the camera projection center coordinates recorded by GPS during flight. This process is a fast and
efficient method for geodetic coordinating of the photogrammetric point cloud.

Results and Conclusions — Different types of land cover can affect point accuracy. However, there was no significant
difference between Lidar and photogrammetric point cloud in this study.

Keywords — Lidar, photogrametry,point cloud, jeodetic koordinate,urban area modelling
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QuaVita: Saghkh Yasam Mobil Uygulamasi
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Oz

Mobil saglik, kullanicilarin sagliklarini takip etmelerini, tibbi verilerini izlemelerini, tedavi siiregleri ile ilgili hatirlatma uyarilarini
almalarini, glinliik aktivitelerini ve yagam bi¢imlerini izlemelerini saglamaktadir. Giiniimiizde mobil cihaz kullanimi saglikli yasam
bigiminin siirdiiriilmesindeki en 6nemli araclardan biri haline gelmistir. Hayatimizin bir pargasi haline gelmis olan mobil cihazlar, mobil
saglik amaci ile kullanilmakta ve kullanicilarin saglik durumlarini kolaylikla takip edebilmelerini saglamaktadir. Bu ¢alismada, saglikl
yasam siirecinin izlenmesini saglamak i¢in QuaVita saglikli yasam mobil uygulamasi gelistirilmistir. Gelistirilen QuaVita mobil
uygulamasi ile kullanicilarin saglikli bir yasam siireclerine destek olmak amaclanmaktadir. QuaVita, kullamcilarin saglik verilerini
saklamalarini, kalp ritimlerini 6lgebilmelerini, ilag alarmu, giinlik adim takibi ve su tiiketim takibi yapabilmelerini saglamaktadir.
Kullanicilar ayrica, Tirkiye’deki tliim ndbetgi eczanelere uygulama iizerinden erisebileceklerdir. QuaVita uygulamasi ile her yastan

kullanicimin saglikli yasam hedeflerini kolay bir sekilde takip edebilmeleri amaglanmstir. Béylelikle, kullanicilar sagliklar konusunda
daha bilingli olabilecekler ve saglikli yasam bigimlerine yonelik farkindaliklarini arttirabileceklerdir.

QuaVita: A Healthy Living Mobile Application

Abstract

Mobile health enables users to track their health, monitor their medical data, receive reminders about treatment processes, and monitor
their daily activities and lifestyles. Today, the use of mobile devices has become one of the most important tools in maintaining the
healthy lifestyle. Mobile devices, which have become a part of our lives, are used for mobile health purposes and enable users to easily
monitor their health status. In this study, QuaVita healthy living mobile application is developed to track the healthy wellness. The
developed QuaVita mobile application aims to support users’ healthy lifestyle. QuaVita enables users to store their health data, measure
their heart rhythms, remind their medication, tracks their daily steps and water consumptions. Users will also be able to access all the
pharmacies on duty in Turkey through the application. Users of all ages can easily follow their healthy life goals with the QuaVita
application. Thus, users will be more attentive about their health and increase their awareness of healthy lifestyles.

Keywords: Mobile Application, m-Health, Health Information System, Health Informatics, Electronic Health.
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Development of a Battery Management System for Lithium-lon -
Supercapacitor Hybrid System for Electric Forklifts

Muzaffer Anil Ozcan
Faculty of Engineering and Natural Sciences/Okan University, Istanbul, Turkey

Abstract - Forklifts are widely used to transport loads in many facilities. Although the power of forklifts with
internal combustion engine is quite sufficient, it is impossible to operate them in indoor environments such as
factories and warehouses. For this reason, electric forklifts are used in indoor environments.

For many years, lead acid batteries have been used as energy storage units in electric forklifts. While heavy lead
acid batteries have a positive feature in terms of stability, the requirement of keeping spare batteries for each
forklift is a must due to their slow charging phenomena. In addition to their low depth of discharge and low cycle
numbers, made Li batteries more favorable. In parallel to the developments in general transportation
applications, the use of lithium-ion batteries in forklifts are a spreading.

Despite the above advantages, lithium batteries are sensitive to excessive current pulses. For this reason, it is
recommended to add supercapacitors to compensate the overcurrent pulses. Thus, in this study a hybrid storage
system is proposed. Thanks to the hybrid battery and an optimized energy management system, the high power
pulses that exerted on the lithium-ion battery are cropped by the supercapacitor, and the peak current on the
lithium-ion battery is decreased. The reduction of the pulse currents in lithium-ion batteries will have a positive
effect on their State of Health (SoH), the efficiency and the cost by reducing the battery capacity to lower levels.

This study is on the design of a forklift system with a Lithium Iron Phosphate (LFP) battery. The measurements
were made to obtain the load profile of an actively used forklift. The pulse currents during acceleration and
regenerative braking were measured, and the necessity for adding a supercapacitor is justified.

The circuit model of this study is presented below. As can be seen, the lithium battery feeds the 80 volt DC bus,
while the 54 volt supercapacitor is connected to the DC bus via a bidirectional DC/DC converter. In order to
operate this hybrid system efficiently a battery management and control system is developed. This system is not
only control the power sharing between battery and super capacitor but also keep the Li battery in best
operational condition. It is ensured that the batteries cell voltage, current and temperature limits are not
exceeded. Thus, it will be possible to extend the life of the lithium-ion battery without sacrifying the
performance capabilities of the forklift.

Keywords: lithium-ion battery, supercapacitor, hybrid battery, forklift
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Videolardan Kalp Atis Hizi Kestirimi Uzerine bir inceleme
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Oz

Kalp atis hizi; kisinin sagligi, aktivite seviyesi, stres durumu, zindeligi ve benzeri fizyolojik durumlari hakkinda 6nemli ipuglart
vermektedir. Kalp atis hizi, elektrokardiyogram (EKG) ve nabiz oksimetreleriyle dl¢iilebilir olmakla birlikte, bu cihazlar siirekli temas
gerektirdiginden zamanla rahatsiz edici olabilmektedir. Bilgisayarli gorii (computer vision) alanindaki son gelismeler, bir kisiye
elektrot veya nabiz oksimetreleri takmanin miimkiin veya uygun olmadigi durumlarda, videolardan kisinin kalp atis hizimi tespit
etmeye olanak saglamistir. Uzaktan fotopletismografi (rPPG), bir video kamera araciligiyla derideki hassas renk degisikliklerini
yakalayarak, yasamsal belirtilerin tespit edilmesine imkan saglayan bir teknolojidir. Son yillarda yapilan ¢aligmalar, uzaktan kalp atis
hiz1 tespiti i¢in en uygun bolgenin yiiz oldugunu gdstermistir. Bu calismada; videolar aracilifiyla kisilerin yiiz bdlgesinden kalp atis1
hiz1 kestiriminin nasil yapilabildigi, kalp atisi hizi kestirimi siirecindeki asamalarin nasil iyilestirilebilecegi ve nasil daha yiiksek
dogrulukta kalp atis1 hizi tespiti yapilabilecegi hakkinda literatiirdeki mevcut yontemler incelenerek kapsamli bir analiz yapilmistir.

Keywords: Kalp atig hizi, uzaktan fotopletismografi, yiiz videolari, derin 6grenme.

Heart Rate Estimation from Videos: A Review

Abstract

Heartbeat rate provides important signs about a person's health, activity level, stress level, vitality, and other related physiological
conditions. Although electrocardiograms (ECG) and pulse oximeters can be exploited to measure the heart rate, these instruments
might become uncomfortable with time due to the requirement for constant contact. Recent advances in computer vision have made it
achievable to detect a person's heart rate from videos when it is impossible or impractical to attach electrodes or pulse oximeters to a
person. Remote photoplethysmography (rPPG) is a technology that detects vital physiological information by capturing considerably
precise color changes in the skin via a video camera. Recent studies have shown that the face is the most appropriate area to use for
remote heart rate detection. In this study, a comprehensive analysis has been conducted by investigating the existing methods in the
literature on how to estimate the heartbeat rate from a person's face through videos, how to improve the stages in the heart rate
estimation process, and hence to improve the accuracy of the estimations.

Keywords: Heart rate, heartbeat rate, remote photoplethysmography, rPPG, face videos, deep learning.
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Nikel-Metal Hidrit Pilinin Asir1 Sarj Durumuna Elektrokimyasal
Empedans Spektroskopisi Cevabi
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Tiirkce Ozet — Bu ¢alismada ikincil piller arasinda yaygin olarak kullanilan AAAHRO03 model 1,2 V nominal potansiyelde ve
950 mAh kapasiteye sahip ticari nikel-metal hidrit (Ni-MH) pilinin, agik devre potansiyeli, asir1 sarj durumu ve farkli
potansiyellerdeki 10 kHz — 10 mHz frekans araliginda empedans Olglimleri incelenip esdeger elektrik devresi ile birlikte
degerlendirilmistir. Bu tekrar sarj edilebilir pilin empedans cevaplar1 ve gelistirilen esdeger devre modeli ile pilin dnemli fiziksel
parametreleri saptanmistir. Asirt sarj pilin kotiiye kullanimina bir 6rnektir. Empedans 6l¢iimleri 6lgtimler sonucunda Ni-MH
pilinin 1,5 V’a kadar agir1 sarja dayanikli oldugu gbzlemlenmistir. Ayrica, gelistirilen modelin, enerji ihtiyacinin karsilanmasi
ve gelecekte tiretilecek pillerin tasarimi igin etkili olabilecegi ve biiyiik bir potansiyele sahip oldugu ortaya konmustur.

Anahtar Kelimeler — Ni-MH pili, elektrokimyasal empedans spektroskopisi, asir1 sarj, esdeger elektrik devresi, agik devre
potansiyeli

Electrochemical Impedance Spectroscopy Response of Nickel-
Metal Hydride Battery to Overcharge Condition

Extended Abstract

In this study, the widely used AAAHR03 model commercial nickel-metal hydride (Ni-MH) battery with 1.2 VV nominal potential
and 950 mAh capacity, which is widely used among secondary batteries, has been determined by the open circuit potential,
overcharge condition and 10 kHz — 10 mHz frequency at different potentials. range of impedance measurements were examined
and evaluated together with the equivalent electrical circuit. With the impedance responses of this rechargeable battery and the
developed equivalent circuit model, the important physical parameters of the battery were determined. Overcharging is an
example of battery abuse. As a result of impedance measurements, it has been observed that the Ni-MH battery is resistant to
overcharging up to 1.5 V. In addition, it has been demonstrated that the developed model has great potential and can be effective
for meeting energy needs and for the design of batteries to be produced in the future.

Keywords — Ni-MH battery, electrochemical impedance spectroscopy, overcharge, equivalent electric circuit, open circuit
potential
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Oz

Biyoenformatik, biyolojik bilgilerin bilgisayar teknolojileri yardimiyla incelenmesini ve degerlendirilmesini saglayan bir arastirma
alanidir. Cok disiplinli bu alan sayesinde tibbi veriler {izerinde yapilan ¢alismalarda hizla yol alinabilmekte, gerek hastaliklarin teshis-
tedavi siire¢lerinde gerek 6nlenmesi siireglerinde basarili ¢oziimler bulunabilmektedir.

Bir¢ok farkli organizmada goriillen ve hiicre iizerinde olaylarda etkili oldugu ortaya ¢ikan mikroRNA (miRNA, miR olarak da
isimlendirilir, mikro RiboNiikleik Asit’in kisaltmasidir)’larin genler {izerindeki etkisi ile ilgili caligmalar da biyoenformatik yontemler
yardimiyla bagarili sonuglar vermektedir. Ozellikle kanser ile yakin iliskili oldugu diisiiniilen mikroRNA’larin incelenmesinde mikrodizi
teknikleri siklikla tercih edilmektedir. Mikrodizi olarak hazirlanan veri setleri makine dgrenmesi yontemleri ile degerlendirilerek
mikroRNA hedef genlerinin belirlenmesi, mikroRNA’ya bagli hastalik/kanserin teshis ve tedavi siiregleri ile ilgili hizli ve do grulugu
yiiksek sonuglar elde edilebilmektedir.

Bu arastirma ¢aligmasinda, mikroRNA hedef gen tahmini siirecinde makine 6grenmesi tekniklerinin kullanimi incelenmistir.

Anahtar Kelimeler: mikroRNA, miRNA, mikrodizi, mikroRNA Hedef Tahmini.

microRNA Target Prediction by Machine Learning-Based Microarray
Technique: Research Study

Abstract

Bioinformatics is a research field that enables the examination and evaluation of biological information with the help of computer
technologies. With the help of this multidisciplinary field, studies on medical data can progress rapidly, and successful solutions can be
found both in the diagnosis-treatment processes of diseases and in the prevention processes.

Studies on the effects of microRNAs (miRNA, also called miR, an abbreviation for micro RiboNucleic Acid) that are seen in many
different organisms and are effective in events on the cell, also give successful results with the help of bioinformatics methods.
Microarray techniques are frequently preferred especially in the examination of microRNAs that are thought to be closely related to
cancer. By evaluating the data sets prepared as microarrays with machine learning methods, fast and high-accuracy results can be
obtained regarding the determination of microRNA target genes, diagnosis and treatment processes of microRNA -related disease/cancer.
In this research study, the use of machine learning techniques in the microRNA target gene prediction process was examined.

Keywords: microRNA, miRNA, microarray, microRNA Target Prediction.
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Design and Simulation Studies of Solar Powered House in Mugla

Nil BAGRIACIK"", Serra ALTINOLUK*

Department of Electrical and Electronics Engineering, Mugla Sitki Kogman University, Mugla, Turkey
Corresponding author: 135nilbagriacik@gmail.com
Presentation/Paper Type: Oral / Abstract

Abstract — The need for renewable energy sources is increasing day by day. The most known clean and free
source for us is Sun. The required thing to be able to use this free source is to integrate sunlight into our
systems in the right way. The places where most of the energy is consumed are factories, schools and our
homes. In this study, Solar energy assisted house rooftop system was modeled creating processes by using
PVSOL program. The rooftop design was prepared in order to obtain energy by utilizing the Sun, which is
known as Photovoltaic systems. According to the yearly average energy consumption of the house and
sunshine hours in Mugla, analyzes were conducted. The simulation was created based on these analyzes by
using PVSOL. This simulation has been performed for a specific design and roof-type solar panels. It can
be concluded that for different conditions, realistic results could be obtained with a well optimized set
simulation parameters.

Keywords — Solar Energy, Photovoltaic, Renewable, PVSOL, Rooftop
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Abstract — Photodiodes are circuit elements that convert incoming optical signals into electric current and are very sensitive to
light. Due to these features, they are widely used in opto-electronic systems. Many different metal oxide semiconductor materials
find use in photodiodes due to their unique physical, chemical and optical properties. The photocurrent values of the photodiodes
produced by combining different materials are different from each other. Special devices, expert personnel and time are needed
to determine the photocurrent values of photodiodes. These situations bring extra costs while producing a new photodiode device
with the desired features. These costs can be reduced by predicting photocurrent values with machine learning methods, which
are used successfully in many applications. In this study, the data in the graphs of the voltage-dependent photocurrent changes
at different light intensities obtained experimentally of p-Si-based photodiodes consisting of composite thin films of zinc oxide
(ZnO) and nickel oxide (NiO) were used [1]. Using these data, the photocurrent (A) values of the composite photodiodes were
predicted by the regression tree method, which is one of the machine learning algorithms. 5k cross validation was used to evaluate
the performance of the model. Among the evaluation metrics, R?, root mean square error (RMSE), mean square error (MSE) and
mean absolute error (MAE) metrics were used. These values were obtained as 0.98, 2.2328E-04, 4.9855E-08 and 4.523E-05,
respectively. In the light of the results obtained, it has been seen that the proposed model provides superior success in predicting
the photocurrent values of composite photodiodes.

[1] GURGENC, E., DIKICI, A., & ASLAN, F. (2022). Production and Characterization of AINiOZnOp-SiAl Composite
Photodiodes for Solar Energy Tracking Systems. Turkish Journal of Science and Technology, 17(1), 109-119.

Keywords — Photodiode, Composite, Photocurrent, Machine learning, Regression tree.
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Abstract

This study suggests that by implementing machine learning methods on a sociodemographic data set can be helpful in preventing
domestic violence. This approach is important in predicting high-risk factors that an offender may cause and it offers treatment, financial
or mental health aids in order to prevent domestic violence. In this sense, this proposal is critical at a personal and social level in creating
a secure and healthy environment as well as empowering an equal society. In our study, we use k-nearest neighbour (k-nn), support
vector machine (SVM), decision tree (DT), and Gaussian Naive Bayes (GNB) machine learning algorithms for the prediction analysis.
We provide the comparison of the classifiers with precision, recall, F1 score, and accuracy performance measures. According to our
analysis, the decision tree (DT) performs the best performance in terms of accuracy.

Keywords: Violence detection, machine learning, sociodemography, classification, prediction

Makine Ogrenmesi ile Siddet Tespiti: Sosyodemografik Bir Yaklasim

Oz

Bu calisma, sosyodemografik bir veri seti lizerinde makine 6grenimi yontemlerinin uygulanmasinin aile i¢i siddeti dnlemede yardimei
olabilecegini 6nermektedir. Bu yaklagim, failin neden olabilecegi yiiksek risk faktorlerini dngérmede 6nemlidir ve aile i¢i siddeti
onlemek i¢in tedavi, maddi veya manevi saglik yardimlari sunar. Bu anlamda bu 6neri, giivenli ve saglikli bir ¢evre yaratmanin yani
sira esit bir toplumu gii¢lendirmede kisisel ve toplumsal diizeyde kritik 6neme sahiptir. Calismamizda tahmin analizi i¢in k-en yakin
komsu (k-EYK), destek vektor makinesi (DVM), karar agact (KA) ve Gaussian Naive Bayes (GNB) makine 6grenmesi algoritmalarini
kullanilmustir. Kesinlik, F1 skoru ve dogruluk performans olgiitleri ile siniflandiricilarin karsilagtirmasini sagliyoruz. Analizlerimize
gore, karar agaci (KA) dogruluk agisindan en iyi performansi sergilemektedir.

Anahtar Kelimeler: Siddet tespiti, makine 6grenmesi, sosyodemografi, siniflandirma, tahmin
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Abstract P yovEe

In recent years, increased interest in space missions has encouraged countries, international organizations, businesses and
research institutions to investigate and test advanced space technologies for longer-lasting, usable solar cells. [1].

Solar cells used in space applications are operated in an atmosphere of high-energy particles, which reduces their performance
during operation [2]. The life of the semiconductor device is limited to the degree of radiation damage received by the device. This
is an important factor that affects the performance of a variety of devices in practical applications. Permanent damage to materials
is caused by incoming radiation particles colliding with displaced atoms from their position in the crystal cage. The interaction
between solar battery damage, impurities and additives affects the performance of solar batteries and reduces material handling
characteristics and particularly the life of the minority carrier [3]. Therefore, the production of solar cells is of great importance,
which will provide the best resistance to space conditions.

In this research, radiation resistance measurements of 3 CIGS solar cells [4] that have been added will be performed. Before
carrying out proton bombardment, the fill factor rates (0,56, 0,57, 0,44) and efficiency (10.4%, 7.3%, 5.3%) of the samples were
calculated. After the proton bombardment, his behavior was studied.

Based on the results obtained, the characteristics of the solar cell that can be used, cost-saving and long-lasting.

This study is supported by the AYBU BAP Coordination Unit as a graduate project FYL-2022-2328.
Keywords: Solar cells, Thin Film, Radiation effect, CIGS, Space Studies

Radyasyonun CU(INa-x) GAx)(SE-v) TE(y)) Giines Piline EtKisi

Son yillarda uzay goérevlerine artan ilgi, iilkeleri, uluslararas: kuruluslari, isletmeleri ve arastirma kurumlarint gelismis uzay
teknolojilerini daha uzun émirlii kullanilabilir olan giines pili liretimini aragtirmaya ve testlerini belirli kosullara gore yapmaya
tesvik ediyor [1].

Uzay uygulamalarinda kullanilan giines pilleri, yiiksek enerjili pargaciklardan olugan atmosferde ¢alistirilir ve bu da calismalari
sirasinda performanslarim diisiiriir [2]. Yariiletken cihazin 6mrii, cihazin aldig1 radyasyon hasarinin derecesi ile sinirhidir. Bu, pratik
uygulamalarda ¢esitli cihazlarin performansim etkileyen onemli bir faktdrdiir. Malzemelerde kalici hasar, gelen radyasyon
parcaciklarinin kristal kafes i¢indeki konumlarindan yer degistiren atomlarla ¢arpismast sonucu olugur. Giines pilinde olusan
hasarlar, safsizliklar ve katki maddeleri arasindaki etkilesim, giines pillerinin performansini etkilenmesine yol agar ve malzemenin
tagima Ozelliklerini ve 6zellikle azinlik tagiyicinin dmriinii azaltir [3]. Bu nedenle uzay kosullarina en iyi dayanim saglayacak giines
pili iiretimi olduk¢a 6nem tagimaktadir.

Bu aragtirma kapsaminda, Te katkilanmig 3 adet CIGS giines hiicresinin [4] radyasyon dayanimi 6lgiimleri gergeklestirilecektir.
Uretilmis olan giines hiicrelerinin doluluk oranlar1 (0,56, 0,57, 0,44) ve verimleri (%10,4, %7,3, %5,3) hesaplanmistir. Proton
bombardimani sonrasinda davranislari incelenmistir.

Elde edilen sonuglara bakilarak kullanimi gergeklesebilecek, maliyet diisiiren ve uzun miir saglayan giines hiicresinin 6zellikleri
belirlenmistir.

Bu ¢alisma FYL-2022-2328 numarali yiiksek lisans projesi olarak AYBU BAP Koordinasyon birimi tarafindan desteklenmistir.
Anahtar Kelimeler: Giines hiicreleri, ince Film, Radyasyon Etkisi, CIGS, Uzay Calismalar
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Oz

Bu calismada denizanalarinin okyanustaki yiyecek arama davraniginin modellenmesi ile olusturulan yapay denizanasi arama
algoritmasimim (JS) performansmi gelistirmek amaciyla yeni gelismis bir algoritma Onerilmistir. Bunun i¢in JS’ye karsit tabanli
6grenme yaklasimi dahil edilerek popiilasyondaki bireylerin arama uzayma daha dogru sekilde dagitilmas: saglanmigtir. Gelistirilmis
algoritma(KJS), standart kiyaslama fonksiyonlari iizerinde 10,30,50,100,500 ve 1000 boyut i¢in test edilmistir. Elde edilen sonuglar
JS ve literatiirdeki algoritmalarla karsilastirilmis, istatistik testler ile yorumlanmustir. Sonuglar degerlendirildiginde 6nerilen KJS
algoritmasinin basarili ve kabul edilebilir sonuclar tirettigi tespit edilmistir.

Anahtar Kelimeler: Karsit tabanl 6grenme, Siirekli optimizasyon, Yapay denizanasi arama algoritmast.

Artificial Jellyfish Search Algorithm Developed With Opposition-
Based Learning

Abstract

In this study, a newly developed algorithm was proposed to improve the performance of the artificial jellyfish search algorithm (JS),
which is created by modeling the foraging behavior of jellyfish in the ocean. For this, an oppositional-based learning approach was
included in JS to provide a more accurate distribution of individuals in the population to the search space. The developed algorithm
(KJS) was tested on standard benchmark functions for 10,30,50,100,500 and 1000 dimensions. The obtained results were compared
with JS and algorithms in the literature and interpreted with statistical tests. When the results were evaluated, it was determined that
the proposed KJS algorithm produced successful and acceptable results.

Keywords: Opposition-based learning, Continuous optimization, Artificial jellyfish search algorithm.
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Abstract — Technological developments, population growth and rising living standards create a rapid upward trend in energy
demand. This situation plays an important role in the more effective use of existing energy resources. The environmental effects
of fossil fuels and their depletion in the near future bring renewable energy sources to the fore. However, due to both systemic
and environmental effects, production instabilities occur in renewable energy sources, and as a result, irregularities occur between
load and demand. At the point of overcoming these negativities and the continuity of energy, energy storage systems have a very
important place. With this study, it is aimed to research and compare current developments in the field of energy storage
technologies.

Keywords — Renewable Energy, Energy Storage, Energy Storage Methods, Energy Storage Technologies

Yenilenebilir Enerji Sistemlerinde Enerji Depolayicilarinin Onemi

Ozet — Teknolojik gelismeler, niifus artis ve yiikselen yasam standartlar1 enerji talebinde hizli bir yiikselme trendi meydana
getirmektedir. Bu durum mevcut enerji kaynaklarinin daha etkin kullanilmasinda 6nemli rol oynamaktadir. Fosil yakitlarin
cevresel etkileri ve yakin gelecekte tilkenecek olmalari yenilenebilir enerji kaynaklarini daha ¢ok 6n plana ¢ikarmaktadir. Fakat
gerek sistemsel gerekse cevresel etkilerden dolay yenilenebilir enerji kaynaklarinda {iretim kararsizliklart olusmakta, bunun
sonucunda yiik ile talep arasinda diizensizlikler meydana gelmektedir. Bu olumsuzluklarin iistesinden gelinmesi ve enerjinin
stirekliligi noktasinda enerji depolama sistemleri, olduk¢a 6nemli bir yere sahiptir. Bu ¢aligma ile enerji depolama teknolojileri
alaninda giincel gelismelerin arastirilmasi ve karsilagtirilmasi amaglanmistir.

Anahtar Kelimeler — Yenilenebilir Enerji, Enerji Depolama, Enerji Depolama Yontemleri, Enerji Depolama Teknolojileri
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Oz

Teknoloji yillar iginde ¢ok hizli bir sekilde ilerlemis ve bu ilerleyigine hizla devam etmektedir. Bu siirecte verilerin giivenligini
saglama konusu da her alanda Onemini arttirmistir. Bu c¢alismada kullanilan veri kaynagi goriintii olarak secilmistir. Goriintii
sifrelemede histogram, korelasyon, diferansiyel saldir1, anahtar uzay, anahtar hassasiyet, zaman karmagsikligi, entropi basar1 analizleri
ve istatiksel analizlere yonelik NIST testleri kullanilmigtir. Tanimlanan analiz ve testler dogrultusunda gergeklestirilen analiz sonuglari

kargilagtirilarak goriintii sifrelemede kullanilan bu yontemlerin ¢ikti olarak dogru sonuglari ve beklenen performanslari verip
vermedigi degerlendirilmigtir. Onerilen sifreleme yonteminin ¢ikti olarak basarili sonug ve performanslari verdigi gézlemlenmistir.

Anahtar Kelimeler: Kaotik, Performans Analizi, Gorlintii Sifreleme

Chaotic Encryption System for Images and Performance Analysis

Abstract

Technology has progressed very rapidly over the years and this progress continues rapidly. In this process, the issue of ensuring the
security of data has increased its importance in every field. The data source used in this study was chosen as an image. In image
encryption, histogram, correlation, differential attack, key space, key sensitivity, time complexity, entropy for success analysis and
NIST tests for statistical analysis were used. By comparing the analysis results performed in line with the defined analysis and tests, it
has been evaluated whether these methods used in image encryption give the correct results and expected performances as output. It
has been observed that the proposed encryption method gives successful results and performances as output.

Keywords: Chaotic, Image Encryption, Performance Analysis
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Oz

Mistr, diinyanin bircok yerinde temel gida olarak kullanilmaktadir. Misir, yag ve yiiksek fruktozlu misir surubu yapmak igin
kullanilabilecek iyi bir nisasta kaynagidir. Misir ve misir unu ¢ok hayati {irinler oldugundan, Yanik, Pas ve Gri Yaprak Lekesi gibi
bazi hastaliklarin erken teshisiyle bitkilerin iyilestirilmesini saglanarak iiriin kalitesinin diigmesi Onlenebilecektir. Bu sayede hem
iriinlin kalitesi hem de elde edilen iiriin miktar1 arttirilabilmektedir. Bu ¢alismada, Evrisimli Sinir Ag1 (CNN) tabanli VGG-19,
DenseNet-201 ve NasNet-Large modelleri kullanilarak misir yapragi gorlintiilerinden 6znitelik ¢ikarimi yapilmistir. Veri setindeki
dengesizligin giderilmesi igin Sentetik Azinlik Yiiksek Ornekleme Teknigi (SMOTE) yontemi ile balans ayari yapilmistir. Oznitelik
sayisint diisiirmek i¢in boyut indirgeme yontemlerinden Temel Bilesen Analizi (PCA) kullanilmigtir. Misir yagragindaki hastaliklar
smiflandirmak amaciyla Destek-Vektor Makinalar1 (SVMs) algoritmasi kullanilmistir. Algoritmanin performansini artirmaya yonelik
GridSearchCV yaklagimi ile misir yapraklarindaki hastaliklari tanimlamak i¢in Kernel function ve Box constrain hiperparametreleri
optimize edilmistir. Elde edilen deneysel sonuglar genel erisime agik Kaggle misir veya musir yapragi hastaligi veri kiimesi tizerinde
test edilmistir. Elde edilen deneysel sonuglarda sadece CNN ile 6zellik ¢ikarimi yapilan goriintiilerin LibSVM ile siniflandirilmasinda
4 siif igin sirastyla %94.5, %94.4, %94.3, ve %96.2 dogruluk oranlarma ve %94.3 agirlikli ortalamaya ulagilmistir. Onerilen
yontem kullanilarak LibSVM ile 4 sinif igin sirasiyla %96.7, %96.7, %96.7 ve %97.8 dogruluk oranlarina ve %96,7 agirlik
ortalamaya ulasilmistir. Boylece onerilen yontemle elde edilen siniflandirma dogrulugunda optimizasyon yapilmadan elde edilen
siiflandirma dogruluguna gore birinci simif igin %2.2, ikinci sinif i¢in %2.3, ii¢ilincii simif igin %2.4 ve dordiincii sinif igin %1.6,
bununla birlikte agirlikli ortalamada %2.4 oraninda iyilesme saglandigi goriilmistiir.

Anahtar Kelimeler: CNN, LibSVM, Misir yapragi, Optimizasyon, PCA, Siniflandirma.

Classification of Maize Leaf Diseases by Fusion of Pre-Trained CNN
Architectures

Abstract

Maize is used as a staple food in many parts of the world. Maize is a good source of starch that can be used to make oil and high
fructose corn syrup. Since maize and maize flour are very vital products, early diagnosis of some diseases such as Blight, Rust, and
Gray Leaf Spot can prevent the deterioration of product quality by improving the plants. In this way, both the quality of the product
and the amount of product obtained can be increased. In this study, feature extraction was performed from corn leaf images using
Convolutional Neural Network (CNN) based VGG-19, DenseNet-201, and NasNet-Large models. In order to eliminate the imbalance
in the data set, the balance was adjusted with the Synthetic Minority Over-Sampling Technique (SMOTE) method. Principal
Component Analysis (PCA), one of the dimension reduction methods, was used to reduce the number of features. Support-Vector
Machines (SVMs) algorithm was used to classify diseases in maize leaves. With the GridSearchCV approach to improving the
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Abstract

The purpose of speech emotion recognition (SER) systems is to detect the emotional state of people from sound signals.
Emotion recognition studies reflect the necessity of improving human-machine interaction. The characteristics of the voice signal
and vocal tract differ from person to person, age, gender, vocal tract length, height, weight, and emotional state. Therefore, the
emotional state of a person can be determined from the feature vectors to be obtained by sound analysis methods [1]. SER
technology has made it possible to make many applications more common, such as home care platforms or devices [2] and smart
vehicle assistance [3].

Data augmentation is an effective way to deal with the problem of data shortage and class imbalance in many fields such as
image processing, signal processing and time series [4-9]. A general term used to increase overall data samples by creating a
synthetic data set is data augmentation. In data augmentation, slience removal, impulse response, noise adding, pitch shifting, and
time stretching methods are used in speech signals. Rotating, changing the brightness, changing the saturation, changing the color
scale, noise adding, resizing, signal inversion and reflection methods are used on the images. Another method used is Generative
Adversarial Networks (GAN) [10, 11].

Silence removal is the removal of periods of silence before and after the start point of each phrase. Impulse response is the
signal obtained by adding the impulse signal to the existing speech signal. Noise adding is the addition of noise signals to the
existing speech signal in a way that does not degrade the overall structure of the signal [12]. In this method, mostly white noise is
used [8]. Pitch shifting is to raise or lower the original pitch of the speech signal. Time stretching is the process of changing the
speed or duration of the signal without affecting the pitch. Pitch scaling is the opposite, changing the pitch without affecting the
speed [13].

Rotating is the process of rotating the image left or right randomly or at a certain angle. Pixels outside the rotation area are
filled with 0. Resizing is the scaling of the image size. Reflection is the process of rotating an image horizontally or vertically. It
has been shown to be effective on a variety of datasets. Although noise is defined as unwanted changes on the image, noise is
added to the image with the help of the Gaussian distribution, which includes the values that the image can take in data
augmentation [14, 15]. Changing the brightness, saturation and color scale is changing the color saturation of the image by
changing the pixel values of the image. Signal inversion is the process of inverting the waveform of a speech signal.
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