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Financial Risk Estimation with KNN Classification Algorithm on
Determined Financial Ratios
Oguzcan Uludag', Arif Giirsoy?®

1 Ege Universitesi, Fen Fakiiltesi, Matematik Boliimii, {zmir, Tiirkiye (ORCID: 0000-0003-0516-0014)
2 Ege Universitesi, Fen Fakiiltesi, Matematik B&liimii, Izmir, Tiirkiye (ORCID: 0000-0002-0747-9806)

Abstract

Analyzing the financial situation of companies is very important today. Thanks to early analysis, companies can improve their financial
situation and be saved from bankruptcy. Until now, many studies have been carried out on the financial analysis of companies. Data
mining techniques are widely used in many different areas of the financial sector. In this study, data mining classification technique has
been used to determine the financial risk status of companies. The data set has been created by using the balance sheets taken from the
Kamu Aydinlatma Platformu (KAP) between 2013 and 2018 of different companies serving in the manufacturing industry. There are a
total of 1027 records in the data set. On these records, the financial ratios determined for that year for each firm have been calculated
and recorded in the database. The Springate model has been used to determine the financial success of the companies. Springate formula
consists of 4 financial ratios. Springate score value is calculated by multiplying these ratios with certain coefficients. If the calculated
score value is less than 0.862, the firm is considered unsuccessful, else the firm is considered successful. In this context, the Springate
score has been calculated for each record and the companies have been labeled as successful or unsuccessful according to the score
value. In this study, the KNN (K-Nearest Neighbor) algorithm has been used for classification. The KNN algorithm classifies the new
element to be classified by looking at its proximity to its k neighbors. KNN algorithm needs learning data to classify unclassified data.
In this study, cross validation method has been used for determining learning data and the data to be classified. According to the cross
validation method, the data set is divided into n groups. For each group, the selected group creates the data to be classified. All other
groups (n-1 groups) are used as learning data. Then the classification process is applied and the results are stored. After the classification
process is completed for all groups, the statistical summary of the results is checked. In this study, the dataset was divided into 10 groups
and the classification results have been evaluated. When the results have been examined, it has seen that the algorithm has make a
successful classification with a rate of 88.42%. Thus, the financial risk estimation of the companies has made with the classification
technique applied on the determined finance model.

Keywords: Data Mining, KNN Classification Algorithm, Financial Risk Analysis, Financial Mathematics

Belirlenen Finansal Oranlar Uzerinde KNN Siniflandirma

Algoritmasi ile Finansal Risk Tahmini

Oz

Firmalarin finansal durumlariin analiz edilmesi giiniimiizde olduk¢a 6nem tagimaktadir. Erken yapilan analizler sayesinde firmalar
finans durumlarini diizeltebilir ve iflas etmekten kurtarilabilir. Bu zamana kadar firmalarin finansal analizi iizerine bir¢ok calisma
yapilmistir. Veri madenciligi teknikleri finans sektoriiniin farkli birgok alaninda yaygin olarak kullanilmaktadir. Bu ¢alismada firmalarin
finansal risk durumlarmin belirlenmesi i¢in veri madenciligi siniflandirma teknigi kullanilmistir. Veri seti, imalat sanayi sektoriinde
hizmet veren farkli firmalarin 2013 ile 2018 yillar1 arasinda Kamu Aydinlatma Platformu (KAP)’'ndan alinan bilango tablolar
kullanilarak olusturulmustur. Veri setimizde toplam 1027 kayit bulunmaktadir. Bu kayitlar iizerinde her bir firma icin o yila ait belirlenen
finansal oranlar hesaplanarak veri tabanmna kaydedilmistir. Firmalarin finansal basarilarinin belirlenmesi i¢in Springate modeli
kullanilmistir. Springate modeli firmalarin gelecekteki iflasin erken tahminlenmesi i¢in kullanilan bir modeldir. Springate formiili 4
finansal orandan olusur. Bu oranlar belli katsayilar ile ¢arpilarak Springate skor degeri hesaplanir. Hesaplanan skor degeri 0.862’den
kiigiik ise firma basarisiz biiyiik ise firma basarili olarak kabul edilir. Bu kapsamda her bir kayit igin Springate skoru hesaplanmis ve
skor degerine gore firmalar basarili veya basarisiz olarak etiketlenmistir. Bu ¢alismada siniflandirma islemi i¢in KNN (K-En Yakin
Komsu) algoritmasi kullanilmigtir, KNN algoritmasi, siiflandirilacak yeni elemani belirlenen k tane komsusuyla arasindaki yakimliga
bakarak smiflandirir. KNN algoritmasi simiflandirilmamis verileri siniflandirmak igin dgrenim verisine ihtiya¢ duyar. Caligmada
ogrenim ve siniflandirilacak verilerin belirlenmesi i¢in ¢apraz sorgulama yontemi kullanilmistir. Capraz sorgulama yontemine gore veri
seti n adet gruba ayrilir. Her bir grup i¢in, segilen grup smiflandirilacak veriyi olusturur. Diger tiim gruplar (n-1 grup) 6grenim verisi
olarak kullanilir. Daha sonra siniflandirma iglemi uygulanarak ve sonuglar saklanir. Biitiin gruplar igin siiflandirma iglemleri bittikten
sonra sonuglarin istatistiksel 6zetine bakilir. Bu ¢aligmada veri kiimesi 10 gruba ayrilarak smiflandirma sonuglart degerlendirilmistir.
Sonuglar incelendiginde algoritmanin %88.42 oranla basarili simiflandirma yaptig1 goriilmiistiir. Boylece firmalarin finansal risk
tahmini, belirlenen finans modeli {izerinde uygulanan siniflandirma teknigi ile yapilmistir.

Anahtar Kelimeler: Veri Madenciligi, KNN Sinfiflandirma Algoritmasi, Finansal Risk Analizi, Finansal Matematik
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Chatbot that Analyzes and Corrects the Syntax Errors
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Abstract

Intelligent agents, in addition to act as a cognitive tool, they can also to be designed as learning agents. In this way, they can learn the
user's behavior from users' past behaviors. Learning agents can analyze the user's / student's behavior to a task, build a database of past
activities, and suggest better strategies. This study provides a detailed review of interactive guidance using intelligent agents, and then
introduces a concept model for a Conversation-based Turkish Python Integrated development environment (IDE) that can analyze user
syntax errors and help them to correct errors. The model proposed in this study consists of three layers. These are user interface layer,
middle layer, and Python interpreter layers. User interface layer consists of code editor and chatbot components. Middle layer includes
code structural control subsystem, code error manager, and intelligent agent subsystems. The code structural control module analyzes
conditions, loops, branching, and other types of program flow controls in the user's code. The code error manager analyzes the error
outputs of the user code which is generated by the Python interpreter. The intelligent learner, on the other hand, uses these inferences
to understand the reason for the student's error and convey the necessary actions to the user by the help of chatbot and suggest possible
corrections. The proposed Integrated development environment (IDE) has a well-designed Ul that can be easily adapted by newcomers.
The coding editor can be used as a stand-alone desktop software, or it can also connect to a cloud storage to store user codes in the
cloud. A web application is also planned for our proposed IDE. The teacher will be able to assign homework to the student over the
web. The student will be able to view these assignments on the web, do the assignments in the desktop editor and send them back to the
teacher over the web. In addition, each user’s error characteristics will be analyzed, the success of the learning will be measured, and
the deficiencies of the students will be determined using the Intelligent Agent Subsystem.

Keywords: Integrated Development Environments, Chatbots, Intelligent Agents.

Sozdizimi Hatalarim1 Analiz Eden ve Diizelten Tiirkce Sohbet
Robotuna sahip Python Tiumlesik Gelistirme Ortam Kavramsal

Tasarimi

Oz

Zeki etmenler, bir bilissel ara¢ olarak hizmet etmenin yanm sira, kullanicilarin ge¢misteki davraniglarindan hareketle kullanicinin
davranig bi¢imini Ogrenebilecek sekilde, yani Ogrenen etmen olarak tasarlanabilirler. Bu sekilde tasarlanmis etmenler
kullanicinin/dgrencinin bir goreve yaklagimini analiz edebilir, gegmis faaliyetler i¢in bir veri tabani olusturabilir ve daha iyi stratejiler
Onerebilir. Bu ¢alisma, zeki etmenler ile etkilesimli yonlendirme g¢alismalar1 hakkinda detayli bir inceleme sunmakta ve ardindan
kullanici hatalarini analiz edebilen diyalog tabanli Tiirk¢e Python kod editorii tasarimi i¢in bir konsept model ortaya koymaktadir. Bu
caligmada Onerilen sistem, ii¢ katmanli mimariye dayandirilmaktadir. Bu katmanlar kullanici arayiizii katmani, orta katman ve Python
yorumlayicisi katmanlaridir. Kullanici arayiizii katmani; editor ve sohbet robotu bilesenlerinden olugsmaktadir. Orta katman; kod yapisal
kontrol, kod hata yoneticisi ve 6grenen zeki etmen alt sistemlerini igerir. Kod yapisal kontrol modiilii kullanicinin kodundaki kosul,
dongii, dallanma ve diger tiir program akis kontrollerinin analizini yapar. Kod hata yoneticisi, kullanicinin yazdigi Python kodunun,
Python yorumlayici tarafindan ¢aligtirilmasi sonucunda elde edilen hata bildirimlerini analiz eder. Ogrenen zeki etmen ise bu gikarimlari
kullanarak 6grencinin hatasinin sebebini anlayarak bunlari diizeltmesi i¢in gereken islemleri sohbet robotu araciligiyla kullaniciya
aktarir ve olasi diizeltmeler 6nerir. Onerilen gelistirme ortaminin, kodlamaya yeni baslayanlarin kolay adapte olabilecegi ergonomiye
sahip olmasi planlanmistir. Bu amagla kullaniciya ydnlendirme saglamak igin diyalog tabanli etmen igeren bir alt sistemin
diistiniilmustiir. Kodlama editorii tek basina bir masatistii yazilim olarak kullanilabilecegi gibi, yazilan kodlar1 bulut ortaminda depolama
ozelligine de sahip olabilmektedir. Bulut ortaminda egitici/6gretmen tarafindan kullaniciya atanan ddevleri alabilme ve 6grencilerin
¢oziimlerini tekrar egiticiye gonderebilme 6zelliklerine sahip olmasi planlanmustir. Ayrica, her bir kullanicinin hata analizlerinin
yapilabilmesine olanak saglayarak ogrenmenin ne Olgiide gerceklestigi ve Ogrencilerin hangi konularda eksiklerinin oldugunun
goriilebilmesine olanak saglayan bilesenler tasarlanmistir.

Anahtar Kelimeler: Tiimlesik Gelistirme Ortamlari, Sohbet Robotlar1, Zeki Etmenler.
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Trafo Merkezleri Icin Nesnelerin Interneti Tabanh Kontrol Sistemi
Tasarmmi Ve Uygulamasi
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Oz

Elektrik enerjisinin ev ve igyerleri gibi alanlar ig¢in uygun gerilim seviyesine doniistiiriilmesi trafo merkezleri tarafindan
saglanmaktadir. Trafo merkezleri ile 6nemli bir miktarda enerji iletimi yapilmaktadir. Giliniimiizde neredeyse tim kamu ve 6zel
kurum ve kuruluslara ait kritik altyapilar bu elektrik iletimine bagli olarak ¢aligmaktadir. Hastaneler, sanayi kuruluslari, niikleer ve
diger santraller, bankalar, askeri birimler vs. gibi bir¢ok alandaki bu kritik altyapida olusabilecek sikintilar hayati veya maddi
problemlere yol agacaktir. Bu nedenle bu merkezlerde meydana gelen bir arizanin hizli bir sekilde tespit edilmesi, ilgili kisilere
bildirilmesi ve ariza tiirline gore dogru miidahalenin yapilmasi hayati ve maddi kayiplarin Oniine gegecektir. Trafo merkezi
kontroliinde uzun siire kullanilan SCADA sistemleri giivenli bir se¢enek olmasinin yani sira pahali bir ¢oziim sunmaktadir. Nesnelerin
interneti teknolojisinin gelismesi ile birlikte bu soruna etkin ve daha az maliyetli ¢cozlimler iiretilmeye baslanmistir. Bu makalede trafo
merkezlerinin uzaktan izlenmesini ve kontrol edilmesini saglamak amaciyla nesnelerin interneti ve ger¢ek zamanli isletim sistemi
teknolojilerini kullanan alternatif bir ¢6ziim 6nerisi sunulmaktadir. Onerilen sistem, ESP32 gelistirme kiti ile Blynk uygulamasi
iizerinden izleme ve kontrol yapilmasini saglamaktadir. Tasarlanan sistem sayesinde yiiksek gerilim durumlarina, yag seviyesi arizasi,
yiiksek sicaklik ve asir1 yiik veya akim gibi problemlere gergek zamanli miidahale edilebilmektedir. Daha 6nce kullanilan sistemlerde
bulunan 6zelliklerin yan1 sira gergek zamanl isletim sisteminin kullanilmasi, éncelik mekanizmasi, redresér grubu takibi, Bluetooth
gibi farkli haberlesme teknolojilerin eklenmesi ve dzellikle maliyet etkin bir ¢6ziim Onerisi olmasi sistemin one ¢ikan ozellikleri

olarak sunulmaktadir. Bunun yani sira Onerilen sistemin, nesnelerin interneti teknolojisinin uygulama alanlarindan biri olan akilli
sehirlerde kullanilan akilli lambalar ile entegre bir senaryo ile de modellemesi yapilmistir.

Anahtar Kelimeler: Nesnelerin Interneti, Gergek Zamanli Isletim Sistemi, Trafo, {zleme

Design And Implementation of the Internet of Things Based
Control System for Transformer Centers

Abstract

The substations provide conversion of electrical energy to the appropriate voltage level for homes and workplaces. A significant
amount of energy is transmitted through these substations. Today, critical infrastructures of almost all public and private institutions
and organizations operate depending on this electricity transmission. Problems in this critical infrastructure in many areas such as
hospitals, industrial establishments, nuclear and other power plants, banks, military, etc., will lead to vital or financial problems. For
this reason, rapid detection of a malfunction in these centers, notifying the relevant persons, and making the proper intervention
according to the type of malfunction will prevent vital or financial losses. SCADA systems have been used for a long time in
substation control, offer an expensive solution, and be a safe option. Effective and less costly solutions have begun to be produced
with the development of the internet of things. This article presents a solution proposal that uses the internet of things and real-time
operating system technologies to enable remote monitoring and control substations. The proposed system provides monitoring and
control over the Blynk application with the ESP32 development kit. The designed system can be intervened in real-time problems
such as high voltage situations, oil level failure, high temperature, and overload or current. In addition to the features found in
previously used systems, the addition of different communication technologies such as Bluetooth, using of real-time operating system,
priority mechanism, battery monitoring, and especially a cost-effective solution offer is presented as the outstanding features of the
system. In addition, the proposed system has been modeled with an integrated scenario with smart lamps used in smart cities, which is
one of the application areas of the internet of things technology.

Keywords: Internet of Things, Real-Time Operating System, Substation, Monitoring
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Maya Ekstraktinin Uretimi ve Gida Endiistrisinde Kullanim Alanlar
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Ozet : Maya, sarap, bira ve ekmek iiretiminde uzun yillardir kullanilmaktadir. Mayalar sanayide alkollii igeceklerin iiretimi, ekmek,
etil alkol, enzimler, renklendiriciler ve maya ekstraktlar1 gibi farkli alanlarda kullanilmaktadir. Maya, zengin bir vitamin, protein ve
mineral kaynagi olarak bilinir. Maya ve maya tiirevleri, zengin besin igeriginin yani sira eklendikleri gidalara peynir ve et benzeri
bir lezzet saglar. Tlave edildikleri iiriinlerin protein ve lezzet profilini arttirmak igin kullanilirlar.

Maya ekstrakti, kendi enzimleri veya hidroklorik asit gibi asitlerin eklenmesi sonucu hiicre duvari ve igindeki kompleks bilesenlerin
pargalanmasiyla elde edilen bir tirlindiir. Maya eksrakti, ¢esitli gida endiistrilerinde, gida {irlinlerinin lezzetini arttirmak i¢in bir gida
katki maddesi veya bir vitamin takviyesi olarak yaygin olarak kullanilmaktadir. Maya eksrakti, yiiksek degerli proteinler acisindan
zengin amino asitler, karbonhidratlar, vitaminler ve mineraller igeren mayadan yapilmis bir gida maddesidir. Maya hiicresinde
bulunan proteinler enzimler tarafindan parcalanir ve maya hiicre duvari gegirgen hale gelir. Maya eksrakti, farkli gida endiistrilerinde
aroma maddesi veya vitamin takviyesi olarak yaygin olarak kullanilmaktadir. Bu ekstrakt, lezzet arttiric1 6zellikleri ve zengin besin
icerigi nedeniyle gida endiistrisinde yaygin olarak kullanilmaktadir. Maya eksrakti, aroma arttirict veya diizenleyici 6zelliginden
dolay1 ¢esitli iiriinlerde kullanilmaktadir ve monosodyum glutamatin yerini almaktadir. Maya ekstraktlari, 75 yili agkin siiredir
gorbalara, soslara, bulyonlara, hazir yemeklere, etlere, atistirmaliklara vb. zengin bir lezzetli tat saglamak i¢in kullanilmaktadir.

Maya ekstraktlarinin et benzeri tadi, otoliz sirasinda glutamik asit ve 5' niikleotitlerin bozunma firiinlerinden kaynaklanmaktadir.
Maya ekstraktlari sivi, konsantre, graniil veya toz seklinde elde edilebilir. Maya eksrakti, otoliz, plazmoliz ve hidroliz islemlerinden
biri uygulanarak iiretilir. Bu yontemlerden en yaygin olanlari otoliz ve plazmolizdir. Bu derlemede, maya ekstrakti, otoliz, plazmoliz
ve hidroliz tiretim yontemleri ile maya ekstraktinin gida endiistrisinde kullanim alanlarina deginilmistir.

Anahtar Kelimeler: Maya, hidroliz, maya 6ziitii, otoliz, plazmoliz.

Production of Yeast Extract and Uses in The Food Industry

Abstract: Yeast has been used for many years in the production of wine, beer and bread. Yeasts are used in industry in different
areas such as the production of alcoholic beverages, bread, ethyl alcohol, enzymes, colorants and yeast extracts. Yeast is known as
a rich source of vitamins, proteins and minerals. Yeast and yeast derivatives provide a cheese and meat-like flavor to the foods
they are added to, as well as their rich nutritional content. They are used to increase the protein and flavor profile of the products
they are added to.

Yeast extract is a product obtained by breaking down the cell wall and the complex components in it because of the addition of its
own enzymes or acids such as hydrochloric acid. Yeast extract is extensively applied in various food industries as a food additive
to enhance to flavor of food products or as a vitamin supplement. Yeast extract is a food ingredient made from yeast, containing
amino acids, carbohydrates, vitamins, and minerals, rich in high value proteins.

The proteins present in the yeast cell are broken down by enzymes, and the yeast cell wall becomes permeable.Yeast extract is
widely used in different food industries as a flavoring agent or vitamin supplement. This extract is widely used in the food industry
due to its flavor enhancing properties and rich nutritional content. Yeast extract is used in various products due to its flavor enhancer
or regulatory feature and replaces monosodium glutamate. Yeast extracts have been used for more than 75 years to provide a rich
savoury taste to soups, sauces, bouillon, ready meals, meat, snacks etc.

The meat-like flavor of yeast extracts is due to the degradation products of glutamic acid and 5' nucleotides during autolysis. Yeast
extracts can be obtained in the form of liquid, concentrate, granule or powder. Yeast extract is produced by applying one of the
processes of autolysis, plasmolysis and hydrolysis. The most common of these methods are autolysis and plasmolysis. In this review,
it is aimed to explain the production methods of yeast extract, autolysis, plasmolysis and hydrolysis, and food products using yeast
extract.

Keywords: Hydrolysis, yeast extract, autolysis, plasmolysis.
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Oz

Dagitik defter teknolojisi verilerin dagitik olarak saklandigi ve yonetildigi yeni bir yaklagim sunmaktadir. Mevcut merkezi sistemler
giivenlik, giivenilirlik ve kesintisiz ¢alisma konusunda sorunludur. Verilerin tek bir noktada tutulmasi sunucularin siber saldirilara agik
bir merkez haline getirilmesine neden olmaktadir. Bunun yaninda merkezi sunucularin yoneticileri veya saldirganlar verileri manipiile
edebilmektedir. Internete bagli cihazlarin sayisinin artmasityla merkezi sunucularm tiim istekleri karsilayabilmesi giderek
zorlagsmaktadir. Tiim bu problemleri gidermek i¢in dagitik defter teknolojisinin kullanildigi ¢aligmalar artmaktadir. Dagitik defter
teknolojisinde veriler dagitik olarak tutuldugu igin tek bir saldir1 noktasi olusmamakta ve veriler higbir katilimci tarafindan
degistirilememektedir. Katilimeilar birbirleri arasinda merkezi bir sunucu olmadan aracisiz islem yapabilecegi icin islem yogunlugu
ne kadar fazla olursa olsun sistem kesintisiz olarak ¢alisabilmektedir. Dagitik defter teknolojisinin teknik olarak agiklandig ilk makale
1991 yilinda yayimlanmustir. {lk yaygm kullanimi 2008 yilinda ortaya ¢ikan Bitcoin kripto parasidir. Bitcoin, kiiresel finans sisteminin
¢oktigii 2008 yilinda Satoshi Nakamoto tarafindan gelistirilen aracisiz ve giivenli 6deme sistemidir. Bitcoin kripto parasinin popiiler
hale gelmesi ile birlikte arkasindaki dagitik defter teknolojisi olan blok zinciri ile ilgili farkli sektorlere yonelik ¢aligmalar yapilmaya
baslanmistir. Yapilan ¢alismalarda blok zinciri teknolojisinin hiz ve l¢eklenebilirlik agisinda yeterli olmadiginin goriilmesi nedeniyle
Hashgraph, Tangle, Holochain ve Tempo dagitik defter teknolojileri gelistirilmistir. Bu makalede mevcut dagitik defter teknolojileri
ile savunma, siber giivenlik, sigorta, tedarik zinciri, dijital hak yonetimi, saglik, enerji ve finans alanlarinda nasil kullanilabilecegi
agiklanmustir.

Anahtar Kelimeler: Dagitik Defter Teknolojisi, Blok Zinciri, Hashgraph, Tangle, Holochain, Tempo, Dagitik Defter Teknolojileri
Uygulamalari, Savunma, Siber Giivenlik, Tedarik Zinciri, Dijital Hak Ydnetimi, Saglik, Enerji, Finans

A Survey of Distributed Ledger Technologies and Application Areas

Abstract

Distributed ledger technology offers a new approach in which data is stored and managed in distributed. Centralized systems are
problem in terms of security, reliability and uninterrupted operation. Data keeping in single point causes center servers to become
open to cyber attacks. In addition administrators of central servers or attackers can manipulate data. With the increase in the number
of devices connected to the Internet, it is increasingly difficult for central servers to answer all requests. In order to solve all these
problems, studies using distributed ledger technology are increasing. Distributed ledger technology, there is no single point of failure
because the data is kept in a distributed and data can’t be changed by any participant. The system can operate uninterruptedly, no
matter how high the transaction density as the participants can transact between each other without a central server. The first article
describing the distributed ledger technology technically was published in 1991. The first widespread use is Bitcoin, which emerged in
2008. Bitcoin is without intermediary and secure payment system developed by Satoshi Nakamoto in 2008, when the global financial
system collapsed. The popularization of Bitcoin cryptocurrency, studies on different sectors related to blockchain which is distributed
ledger technology behind it have began. Blockchain technology due to the fact that is not sufficient in terms of speed and scalability,
Hashgraph, Tangle, Holochain and Tempo distributed ledger technologies have been developed. In this article explains with existing
distributed ledger technologies and defence, cybersecurity, insurance, supply chain, digital rights management, healthcare, energy and
finance application areas.

Keywords: Distributed Ledger Technology, Blockchain, Hashgraph, Tangle, Holochain, Distributed Ledger Technlogy Applications,
Defence, Cyber Security, Supply Chain, Digital Right Management, Health, Energy, Finance
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Abstract — In 10T ecosystems, the interaction of devices with each other creates a perfect environment but there are
heterogeneous nodes that will supply a variety of services. In the intelligent environment, devices with various processing
capacities may operate together and communicate transparently with one other and with users. These 10T gadgets are frequently
exposed to the public and interact over wireless channels, making them vulnerable to malicious attacks. ON-OFF attacks (OOAS)
are regarded as one of the 10T"s trust threats. In these attacks, the malicious nodes alternate between behaving well and behaving
badly, jeopardizing the network if they stay trusted nodes. In this paper, we introduce a model to enhance trust management in
10T to detect (OOAS) with the help of Artificial Neural Networks (ANN) to analyze the statuses (ON-OFF) and radio messages
for each node which in turn assesses the resource trust automatically in 10T. We implemented our experiment by using Contiki
Operating System (OS) and analyzed the data with Microsoft machine learning studio (MMLS) to display the results.
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Abstract

In the extracellular neural recordings, the spike waveforms formed by the neurons nearby the recording electrode must be sorted
according to their morphology. This process is called as spike sorting and it is an important prerequisite in neural decoding algorithms.
Low Q-factor wavelet transforms are frequently being used as feature extractors to detect the discriminative patterns between adjacent
neurons’ activity. However, the wavelet coefficients are highly sensitive to noise that may occur due to the employed instrumentation
system and the local field potentials defined as the total activity of nearby neurons. However, enhanced sparse representations of the
spike wave forms, having reduced noise activity, can be attained by using the basis pursuit method that is applied to the tunable Q-
factor wavelet transform coefficients. In the tunable Q-factor wavelet transform, the Q-factor of the wavelet filters can be tuned
according to the signal of interest with a controllable redundancy. In the proposed study, enhanced sparse representations of the spike
waveforms were obtained by using the basis pursuit approach. Later, the energy values of the decomposed subbands were employed
as features that can discriminate morphological differences in spike shapes. Finally, the obtained features were fed to k-nearest
neighbors and decision trees learning models in an unbiased cross-validation scheme to objectively measure the effect of the enhanced
sparsity decomposition. The qualitative and quantitative results show that the enhanced sparsity-based energy features are superior to
the traditional low Q-factor based wavelet decomposition in terms of the accuracy metric.

Keywords: Spike sorting, the tunable Q-factor wavelet transform, sparsity, classification.

Ignecik Dalga Bicimlerinin Iyilestirilmis Seyrek Temsillerinin Temel
Takip Yaklasimi Kullanilarak Elde Edilmesi

Ozet

Hiicre digt sinirsel kayitlarda, kullanilan elektrodun yakinindaki sinir hiicrelerinin olusturdugu ignecik dalga bigimlerinin
morfolojilerine gore siralanmasi gerekmektedir. Bu isleme ignecik siralamasi adi verilir ve sinirsel kod ¢dzme algoritmalarinda
kullanilan 6nemli bir 6n kosuldur. Diisiik Q-faktorlii dalgacik doéntsiimleri, birbirine yakin sinir hiicrelerinin aktiviteleri arasindaki
ayirt edici oriintiileri tespit etmek i¢in Oznitelik ¢ikaricilar olarak siklikla kullanilmaktadir. Fakat, farkli alt bantlardaki dalgacik
katsayilari, kullanilan enstriimantasyon sistemi nedeniyle olusan giiriiltii bilesenlerine ve yakindaki sinir hiicrelerinin toplam aktivitesi
olarak tanimlanan yerel alan potansiyellerine olduk¢a duyarhdir. Bununla birlikte, azaltilmis giiriiltii aktivitesine sahip gnecik dalga
bicimlerinin gelistirilmis seyrek temsilleri, ayarlanabilir Q faktorii dalgacik doniisiimii tabanli katsayilara uygulanan temel takip
yontemi kullanilarak elde edilebilir. Ayarlanabilir Q faktorii dalgacik doniisiimiinde, dalgacik filtrelerinin Q faktorii, kontrol edilebilir
bir fazlahk ile ilgili sinyale gére ayarlanabilir. Onerilen ¢alismada, dalgacik katsayilarma uygulanan temel takip yaklagimi
kullanilarak igneciklerin iyilestirilmis bir seyrek gosterimi elde edilmistir. Daha sonra, ayrismig alt bantlarin enerji degerleri, ignecik
sekillerindeki morfolojik farkliliklar1 ayirt edebilen 6zellikler olarak kullanilmistir. Son olarak, elde edilen Oznitelikler, gelistirilmis
seyreklik ayrigtirmasmin etkisini nesnel olarak 6l¢mek igin tarafsiz bir ¢apraz dogrulama semasinda k-en yakin komsular ve karar
agaclar1 6grenme modellerine beslenmistir. Niteliksel ve niceliksel sonuglar, iyilestirilmis seyreklik tabanli enerji 6zelliklerinin,
dogruluk metrigi agisindan geleneksel diisiik Q faktoriine dayali dalgacik ayrigtirmasindan daha tistiin oldugunu gostermektedir.

Anahtar Kelimeler: ignecik siralama, ayarlanabilir Q-faktorii dalgacik doniisiimii, seyreklik, siniflandirma.
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Abstract

Diabetes is a common disease that is incurable and fatal. Millions of people worldwide have diabetes and it directly affects people’s
lives. Early diagnosis helps reduce the effects of diabetes and improve the life quality of patients, but in common case people live with
diabetes for years before getting diagnosed. Early diagnosis can be done by applying machine learning methods on existing data of
patients. In this way, people can quickly get diagnosed without taking a glucose screening test or any blood test. Answering a simple
question set would be enough to determine if a person is diabetic or has a risk of being diabetic. In the proposed study, determination
of diabetes is performed by machine learning techniques. In this scope, a publicly available diabetes dataset, which includes 16
features that are collected from 520 people, was used to create predictive models. Eight machine learning methods were individually
performed over the dataset. The results of each model were validated by using a 10 fold cross validation schema. Addition to accuracy
metric, confusion matrix based other performance metrics; precision, recall and f1 score, were also reported. All of the created models
resulted in high accuracy scores. The minimum accuracy score was measured as 88.85% by using one of the basic machine learning
techniques, Naive Bayes. The highest accuracy rate was 99.04%, which is obtained by using a one dimensional convolutional neural
network model. The designed Convolutional Neural Network model also resulted in highest performance scores for other metrics as
100.00%, 98.63% and 99.31% for precision, recall and f1 scores, respectively. These findings indicate that the created 1D CNN model
can be utilized in the determination of diabetic patients by asking only several questions to patients.

Keywords: Diabetes, Machine Learning, K Nearest Neighbor, Support Vector Machine, Naive Bayes, Decision Tree, Random Forest,
XGBoost, Artificial Neural Network, Convolutional Neural Network.

Makine Ogrenimi Yéntemleriyle Erken Evre Diyabet Tahmini

Oz

Diyabet, tedavisi olmayan, yaygin ve olimciil bir hastaliktir. Milyonlarca insan diyabet hastasidir ve bu hastalik hayatlarini1 dogrudan
etkilemektedir. Erken tedavi sayesinde diyabetin etkilerini azaltmak ve hastalarm hayat standartlarini arttirmak miimkiin olsa da
cogunlukla teshis konulmasi yillar siirebilen bir siiregtir. Diyabetin erken teghisi i¢cin mevcut hastalarin verileri kullanilarak makine
68renmesi uygulanabilir. Bu sayede kan testi, glukoz 6l¢iimii veya bu gibi herhangi bir tibbi isleme gerek kalmadan diyabet teshisi
konulabilecek, diyabete yakalanma riski olan kisiler saptanabilecektir. Bu yaklagimla diyabet teshisinde kullanilabilecek bir makine
Ogrenmesi modeli gelistirmek ¢alismanin konusunu olusturmaktadir. Sunulan ¢alismada 520 hastanin 16 farkh kategoride verisi
islenerek olusturulan diyabet veri seti iizerinde sekiz makine 6grenmesi yaklagimi uygulanmis, performans kiyaslamasi 10 katlamali
capraz dogrulama ile dogruluk, kesinlik, duyarlilik ve f skoru metrikleri ile sl¢iimlenmistir. Ek olarak veri setinde yer alan $zelliklerin
diyabet teshisindeki anlam Onceligi arastirilmistir. Gelistirilen modellerin hepsi belli diizeyde basar1 oranmi yakalamistir. En diisiik
dogruluk orani %88.82 smiflandirma bagarimi ile basit bir makine dgrenmesi teknigi olan Naive Bayes teknigi kullanilarak elde
edilmistir. En iyi sonu¢ 1 boyutlu evrisimsel sinir ag1 ile elde edilmistir. Evrigimsel sinir ag1 kullanilarak elde edilen modelin
dogrulugu %99.04, kesinligi %100, hassasiyet oran1 %98.63 ve f skoru %99.31 olarak ol¢iilmiistiir. Elde edilen sonuglar, gelistirilen
siniflandirmanin diyabet teshisinde bir soru seti olarak kullanilabilecegini gostermektedir.

Anahtar Kelimeler: Diyabet, Makine Ogrenmesi, K-en Yakin Komsu, Destek Vektor Makinesi, Naive Bayes, Karar Agaci, Rastgele
Orman, XGBoost, Yapay Sinir Aglart, Evrisimsel Sinir Aglan.
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Oz

Denetimsiz 6grenmenin 6nemli bir dali olan kiimeleme yontemleri, bilgisayar bilimlerinin popiiler arastirma alanlarindan biridir.
Kiimeleme yontemlerinin birgogunda, kiime sayisinin tahmin edilememesi dnemli bir problem olarak ortaya ¢ikmaktadir. Bu calismada
kiime sayisini tahmin etmek i¢in Jensen Shannon (JS) mesafesi, Bulanik C Ortalamalar (BCO) algoritmasina uyarlanarak yeni bir Jensen
Shannon Bulanik C Ortalamalar (JSBCO) algoritmast onerilmistir. Bu ¢alisma, BCO algoritmasini temel alan yeni bir algoritma
onerisiyle dogru kiime sayisini belirleme basarimini artirmayi hedeflemektedir. Bu amagla, 6nerilen JSBCO algoritmasi, Uyarlanmis
Boliim Entropisi (MPE) ile kullanilan BCO yo6ntemi ve saf BCO algoritmasi ile karsilastirilmigtir. BCO algoritmasi 6 farkli veri seti
i¢in, veri tabaninda tanimlanan sahip olduklari gergek kiime sayilari ile c¢aligtirillmistir. Ayni veri setleri MPE-BCO ve JSBCO
yontemleri i¢in de calistirilarak verilere ait kiime sayilari tahmin edilmistir. Elde edilen sonuglar ile JSBCO, MPE-BCO ve BCO
yontemlerinin kargilagtirmasi yapilmistir. Yapilan bu karsilastirma ile JSBCO algoritmasinin kiime sayisini tahmin etmede ve amag
fonksiyonunu minimize etmede daha basarili oldugu sonucuna varilmistir. JSBCO algoritmasinin MPE-BCO yontemine gore, kiime
say1s1 tahmin etme tstiinliigliniin yani sira, kiime say1st tahmininde daha kararli davrandigt sonucuna ulasilmistir. JSBCO algoritmasinin
kiime sayis1 tahmin etmede daha kararli davrandigini gostermek i¢cin Aggregation veri seti esas alinarak hem MPE-BCO algoritmast
hem JSBCO algoritmasi ile 10 farkli ¢alismasinin sonuglart gosterilmistir. Bu sonuglara gére MPE-BCO yontemi, 10 farkli ¢aligma
icinde toplamda 2 kez dogru tahmin ederek %20 dogruluk elde ederken, JSBCO algoritmas: 10 farkli ¢alisma iginde 8 kez dogru
tahminde bulunarak %80 dogruluk elde etmistir. Ayrica tiim veri setlerinin 10 farkli ¢aligmasi sonucu elde edilen kiime sayis1 tahminleri
her iki yontemde karsilastirilarak, JSBCO algoritmasinin artan kiime sayisi ve 6zellik sayisinda da kararli davranislarini siirdiirdiigii
gosterilmistir. Son olarak JSBCO algoritmasinin, BCO algoritmast kismindan kaynaklanan dezavantajli durumlariin giderilmesi i¢in
gelecek calismalara yol gosteren 6nerilerde bulunulmustur.

Anahtar Kelimeler: Denetimsiz Ogrenme, Kiimeleme, Bulanik C Ortalamalar, Jensen Shannon Mesafesi, Uyarlanmis Boliim
Entropisi.

Modified FCM Clustering Method based on Jensen Shannon Distance

Abstract

Clustering methods, which is an important branch of unsupervised learning is one of the popular research areas of computer science.
The inability to predict the number of clusters is an important problem in many clustering methods. In this study, a new Jensen Shannon
Fuzzy C Means (JSFCM) algorithm have been proposed by modifying the Jensen Shannon (JS) distance to the Fuzzy C Means (FCM)
algorithm to estimate the number of clusters. The goal of the study is to increase the performance of determining the correct number of
clusters with a new algorithm proposal based on the FCM algorithm. For this purpose, the suggested JSFCM algorithm is compared
with the FCM method used with Modified Partition Entropy (MPE-FCM) and the pure FCM algorithm. The FCM algorithm was run
for 6 different data sets with the real number of clusters defined in the database. The number of clusters of datasets was predicted by
running the same datasets for the JSFCM and MPE-FCM methods. The obtained results are compared with the JSFCM, MPE-FCM and
pure FCM methods. With this comparison, it is concluded that the JSFCM algorithm is more successful in estimating the number of
clusters and minimizing the objective function. It has been concluded that the JSFCM algorithm, in addition to its superiority in
estimating the number of clusters is more stable in estimating the number of clusters compared to the MPE-FCM method. Based on the
aggregation dataset, when the results of 10 different runs with both JSFCM and MPE-FCM algorithms are examined, it has been
demonstrated that the JSFCM algorithm is more stable in estimating the number of clusters. According to these results, the MPE-FCM
method achieved 20% accuracy by making 2 correct predictions in 10 different runs while the JSFCM method achieved 80% accuracy
by making 8 correct predictions in 10 different runs. In addition, the cluster number predictions of all data sets obtained in 10 different
runs were compared with both methods, and it was shown that the JSFCM algorithm maintains its stability when the number of clusters
and features increases. Finally, suggestions are made to guide future research to eliminate the disadvantageous situations of the JSFCM
algorithm arising from the FCM algorithm.

Keywords: Unsupervised Learning, Clustering, Fuzzy C Means, Jensen Shannon Distance, Modified Partition Entropy.
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Oz

Polimer elektrolit membran (PEM) yakit hiicreleri, ¢evre dostu olmalari, yliksek enerji verimlilikleri gibi avantajlari sebebiyle gelecekte
icten yanmali motorlara alternatif olarak gosterilmektedir. PEM yakit hiicrelerinde bipolar plakalar lizerinde yer alan gaz akis kanallari,
reaktant gazlarin hiicre aktif alani iizerinde dolastirilmasini ve elektrokimyasal reaksiyonlar sonucunda olusan suyu hiicreden atilmasini
saglamaktadir. Akis kanal tasarimi yakit hiicresi performansi agisindan 6nemli bir yere sahiptir ve bu konuda literatiirde birgok ¢alisma
yer almaktadir. Bu ¢aligmada reaktant gaz dagiliminin daha homojen oldugu ve su tahliye kabiliyetinin daha iyi oldugu bir akis kanal
tasarimi gelistirilmeye calisilmistir. Bu kapsamda dogadan esinlenerek bir yaprak tasarim ve murray kanununa gore olusturulan yaprak
tasarim modelleri literatiirde sikca karsilasmakta oldugumuz serpantin tasarim modeli ile karsilagtirilmigtir. Yapilan ¢aligma Ansys
FLUENT programi kullanilarak Hesaplamali Akiskanlar Dinamigi (HAD) yontemi ile gergeklestirilmistir. Caligmada 4 cm?2 aktif alana
sahip olan yakit hiicresi modelleri i¢in analizler gerceklestirilerek sonuclar incelenmistir. Hiicre icerisindeki aktif alan tizerindeki akim
yogunlugu ve reaksiyon sonucu olusan suyun membran ve katot kanallarindaki dagilimlar1 incelenmistir. Olusturulan bu ti¢ tasarimin
disiik akim yogunluklarinda yaklagik olarak ayni performanslara sahip olduklari goriilmiistiir. Murray kanununa gore olusturulan
yaprak tasarimin 0,8 mA/cm?2 gibi yiiksek akim yogunluklarinda daha iyi performans gosterdigi goriilmiistiir. Buradan murray kanununa
gore olusturulan bu yaprak tasarimin su tahliye kabiliyetinin daha iyi oldugu sonucuna varilmigtir. Ayni zamanda akis kanal uzunlugunun
biiylik olmasinin hiicre performansimni kotii yonde etkiledigi gortilmistiir. Bu calismada akis kanal optimizasyonunun PEM yakit
hiicrelerinin yiiksek akim yogunlugu degerlerinde su yoOnetiminin iyilestirilerek konsantrasyon kayiplarinin azaltilmasiyla
performanslarinin artacagini gostermistir.

Anahtar Kelimeler: PEM, Yakit Hiicreleri, Akis Kanal Modellemesi.

The Effect of Reactant Channel Design on PEM Fuel Cell

Abstract

Polymer electrolyte membrane (PEM) fuel cells have begun to attract attention due to their advantages, such as high energy efficiency
and less environmental pollution. Gas flow channels located on bipolar plates in PEM fuel cells allow the distribution of reactant gas
and the removal of water formed as a result of electrochemical reactions from the cell. Flow channel design has an important place in
terms of fuel cell performance, and many studies on this topic are included in the literature. In this study, an attempt was made to
develop a flow channel design in which the reactant gas distribution is more homogeneous and the water discharge capability is better.
In this regard, a leaf design inspired by nature and leaf design models created according to murray's law have been compared with the
serpentine design model, which we often encounter in the literature. The study was carried out by Computational Fluid Dynamics
(HAD) method using Ansys FLUENT program. In the study, the results were examined for fuel cell models with an active area of 4
cm2. Current density and the distribution of water formed as a result of the reaction in the membrane and cathode channels were studied.
These three designs were found to have approximately the same performance at low current densities. The leaf design created by
Murray's law was found to perform better at high current densities such as 0.8 mA/cm2. From here, it is concluded that this leaf design,

created according to murray's law, has a better ability to drain water. At the same time, large flow channel length was found to have a
bad effect on cell performance. In this study, flow channel optimization showed that PEM fuel cells would improve their performance

by improving water management at high current density values and reducing concentration losses.
(Minimum 250 - Maximum of 400 words and content should be written in a way to include material, method, findings and results.)

Keywords: PEM, Fuel Cells, Flow Field Modeling.
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Abstract

Infertility is defined by the World Health Organization as the inability of a woman to become pregnant even though the couple had
sexual intercourse for one year without any protection. Male and/or female factors might be the reasons for infertility. When diagnosing
the male factors, sperm specimens are analyzed in a laboratory environment under certain conditions. The morphological abnormality,
characteristic motility and concentration of sperm are examined in the analysis called spermiogram. Spermiogram tests can be done
manually by doctors, as well as by using computer-assisted sperm analyzing systems. The importance of computer aided analysis is
increasing day by day because visual inspection can give different results from person to person and is costly. In this study, the effect
of different color spaces as a preprocessing step is investigated to increase the classification performance of a computer based analyzing
approach for sperm morphology. Three sperm morphology data sets abbreviated as SMIDS, HuSHeM and SCIAN-Morpho were used
in the experimental tests. Data augmentation was applied on the data sets due to the unbalanced distribution of sperm images among
the classes and insufficient data. Then, data sets were converted to two well-known color spaces, LAB and HSV to observe the effects
of color space in the classification. MobileNetV2 was utilized as the classification model. In order to indicate the effects of color spaces,
results were compared with previously published study where no color transform was implemented. The classification of images in
LAB and HSV color spaces had better results than RGB images trained under the same conditions. The maximum classification
accuracies of 89%, 85% and 68% were obtained for SMIDS, HuSHeM, SCIAN-Morpho data sets by using the color space transform
idea, respectively.

Keywords: Deep learning, MobileNetV2, Computer aided sperm analysis, Morphological analysis, Color Space Transform.

Renk Uzay1 Donitisiimlerinin Sperm Morfolojisinin Siniflandirma

) Performansina EtKisi

Oz

Diinya Saglik Orgiitii'ne gore kisirlik; ciftlerin herhangi bir koruma olmaksizin bir y1l boyunca cinsel iliskiye girmelerine ragmen
gebeligin olusmama durumu olarak tanimlanir. Kisirligin nedeni erkek ve/veya kadin faktorleri olabilir. Erkek faktorlerin teshisinde,
laboratuvar ortaminda belirli kosullar altinda sperm hiicrelerinin analizi yapilir. Spermiyogram adi verilen analizde spermin morfolojik
anormalligi, karakteristik motilitesi ve konsantrasyonu incelenir. Spermiogram testleri doktorlar tarafindan manuel olarak yapilabilecegi
gibi bilgisayar destekli sperm analiz sistemleri kullanilarak da yapilabilmektedir. Gorsel incelemenin kisiden kisiye farkli sonuglar
vermesi ve maliyetli olmas1 nedeniyle bilgisayar destekli analizlerin dnemi her gegen giin artmaktadir. Bu ¢aligmada, sperm morfolojisi
icin bilgisayar tabanli bir analiz yaklagiminin siniflandirma performansini artirmak i¢in bir 6n igleme adimi olarak farkli renk uzaylarinin
etkisi arastirilmistir. Deneysel testlerde SMIDS, HuSHeM ve SCIAN-Morpho olarak kisaltilan ii¢ sperm morfolojisi veri seti
kullanilmustir. Sperm goriintiilerinin siniflar arasindaki dengesiz dagilimi ve yetersiz veri nedeniyle veri setleri tizerinde veri artirma
islemi uygulanmistir. Daha sonra, renk uzayinin siniflandirmadaki etkilerini gézlemlemek igin veri setleri ¢ok iyi bilinen iki renk uzay1
olan LAB ve HSV formatlarina doniistiiriilmiistiir. Siniflandirma modeli olarak MobileNetV2 kullanilmistir. Renk uzaylarinin etkilerini
gostermek i¢in sonuglar, renk doniisiimiiniin uygulanmadigi daha 6nce yayinlanmis ¢alisma ile karsilastirilmisti. LAB ve HSV renk
uzaylarinda goriintiilerin siniflandirilmasi, ayni kosullar altinda egitilmis RGB goriintiilerinden daha iyi sonuglar vermistir. Renk uzay1
doniisiimleri kullanilarak SMIDS, HuSHeM, SCIAN-Morpho veri setleri igin sirasiyla %89, %85 ve %68 maksimum siniflandirma
dogrulugu elde edilmistir.

Anahtar Kelimeler: Derin 6grenme, MobileNetV2, Bilgisayar destekli sperm analizi, Morfolojik analiz, Renk Uzay1 Doniisiimleri.
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Dermoskopi Géoriintiilerinin ileri Beslemeli Yapay Sinir Ag1, Karar
Agaclari ve Rastgele Orman ile Simiflandirilmasi

Esra Oztiirk, Semra Icer 2
'Biyomedikal Miihendisligi/Fen Bilimleri Enstitiisii, Erciyes Universitesi, Kayseri, Tiirkiye

2Biyomedikal Miihendisligi, Erciyes Universitesi, Kayseri, Tiirkiye
“esrgly.edu@gmail.com, 2ksemra@erciyes.edu.tr

Ozet — Giiniimiizde kanser hastaliklar1 hizla artmaktadir. Cilt kanseri toplumlarda diger kanser tiirlerine gore daha az
goriilmesine ragmen geg teshisinde oldiriiciiligii yiiksek bir kanser tiiriidiir. Cilt kanserini giinesten gelen zararh 1gmlarin
tetikleyebilecegi gibi genetik faktorler de cilt kanserinin olusmasinda biiyiik etkendir. Cilt kanserinde erken teshiste 6liim orant
diisiikken ge¢ teshisinde ise hayatta kalma orani diisiiktiir. Yapay sinir aglari kullanilarak dermoskopi goriintiilerinden malign
(kott huylu) ve benign (iyi huylu) lezyonlarmn smiflandirilmasi erken teshisi kolaylastirilacagi diisiiniilmektedir. Bu ¢alismada
veriler hazir veri seti kullanilarak Uluslararasi Cilt Gériintiileme Isbirligi (ISIC) veri setinden almmugtir. Alinan dermoskopi
goriintiilerine 6n islem uygulanmis ardindan MATLAB’ de entropi, standart sapma, alan, homojenite, kontrast, korelasyon,
enerji, carpiklik ve basiklik 6zellikleri ¢ikarilmistir. Bu 6zellikler ile birlikte demografik bilgiler olan yas ve cinsiyet bilgisi de
siniflandirma igin kullanilacak ozelliklere eklenmistir. Bu 6zellikler MATLAB ve WEKA programlari kullanilarak
siniflandirma islemleri gergeklestirilmektedir. MATLAB’ de ileri beslemeli sinir agi ve karar agaglari algoritmasi ile
smiflandirilmistir, rastgele orman algoritmasi icin WEKA programi kullanilarak smiflandirilmistir. Bu {i¢ yontem ile aglar
egitilerek sonuglar elde edilmistir.

Anahtar Kelimeler — Cilt kanseri (melonoma), melanostik neviis, Yapay Sinir Ag1, ssiflandirma, karar agaglary, rastgele
orman
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Multi-Compartmental Modeling for Extracellular Stimulation of
Neocortex

Mahmut Emin Celik
Gazi University, Faculty of Engineering, Department of Electrical Electronics Engineering, Ankara, Turkey (ORCID: 0000-0002-1766-5514)

Abstract

Aim: To explore the natural origin and changing behavior of neural responses depending on varying conditions, computational
modeling of single-neuron or cluster of neurons using multi-compartmental models can provide very consistent predictions integrating
with experimental work.

Neural electrodes are fundamental therapeutic and diagnostic tools for a large variety of conditions. Understanding, individually or
together neuronal responses, is critical for therapeutic and diagnostic techniques while dealing with certain neuropathies like Epilepsy
or Parkinson's. The electrodes with different sizes and materials are the only way to interface the nervous system when it is needed to
restore sensory or motor functions somehow.

Material Method: Multi-compartmental neuron model is prepared by using a neuron with 3D realistic morphology from the neocortex.
It is analyzed to see neurons' response to extracellular stimulation using a point source situated in two different locations, one at a
time. Ideal conditions are considered for the point source. NEURON v8.0 is used for simulations. The stimulation pulse width,
frequency, and amplitude are 1 ms, 20 Hz, and 250 nA respectively.

Results: It is seen that the extracellular voltage profile is as expected, then it shifts towards where the stimulation electrode is moved.
Closer neural compartments are better targets to generate action potential first. The effect of extracellular stimulation decreases as it
moves from the source, but other compartments that are relatively in distance can also generate an action potential in several
milliseconds after stimulation onset.

Conclusion: Findings confirm multi-compartmental models are well-suited to predict neuronal responses. Different numbers and types
of neurons' responses can be examined together with a complex realistic morphology. Parameters related to experimental conditions,
like stimulation and recording, can also be analyzed.

Keywords: computational modeling, neuron model, Hodgkin Huxley, neuroscience, stimulation, electrode

Neokorteksin Hiicre Dis1 Uyarilmasi icin Cok Bolmeli Modelleme

Oz

Amag: Degisen kosullara bagli olarak noral yanitlarin dogal kdkenini ve degisen davranigini aragtirmak i¢in, ¢ok bdlmeli modeller
kullanarak tek ndron veya ndron kiimesinin hesaplamali modellemesi, deneysel calisma ile biitiinlesen ¢ok tutarli tahminler
saglayabilir.

Noral elektrotlar, ¢ok c¢esitli kosullar ig¢in temel terapdtik ve teshis araglaridir. Epilepsi veya Parkinson gibi belirli ndropatilerle
ugrasirken, tek tek veya birlikte ndronal tepkileri anlamak, terapotik ve tanisal teknikler igin kritik dneme sahiptir. Farkl1 boyut ve
malzemelere sahip elektrotlar, duyusal veya motor islevlerin bir sekilde yeniden saglanmasi gerektiginde sinir sistemiyle arayiiz
olusturmanin tek yoludur.

Gereg Yontemi: Neokorteksten alinan 3B gercek¢i morfolojiye sahip bir néron kullanilarak ¢ok bdlmeli néron modeli hazirlanir. Her
seferinde bir tane olmak iizere iki farkli yerde bulunan bir nokta kaynagi kullanilarak néronlarin hiicre dig1 uyarima tepkisini gérmek
icin analiz edilir. Nokta kaynak i¢in ideal kosullar géz oniinde bulundurulur. NEURON v8.0 simiilasyonlar i¢in kullanilir.
Stimiilasyon darbe genisligi, frekansi ve genligi sirasiyla 1 ms, 20 Hz ve 250 nA'dir.

Bulgular: Hiicre dis1 voltaj profilinin beklendigi gibi oldugu, ardindan stimiilasyon elektrotunun hareket ettigi yere dogru kaydig
goriildi. Daha yakin ndral bolmeler, dnce aksiyon potansiyeli olusturmak i¢in daha iyi hedeflerdir. Kaynaktan hareket ettikge hiicre
dist stimiilasyonun etkisi azalir, ancak nispeten uzakta olan diger kompartmanlar da stimiilasyonun baglamasindan birkag¢ milisaniye
sonra bir aksiyon potansiyeli olusturabilir.

Sonug: Bulgular, ¢ok bdlmeli modellerin néronal tepkileri tahmin etmek igin ¢ok uygun oldugunu dogrulamaktadir. Farkli say1 ve
tipteki ndronlarin tepkileri, karmasik bir gercek¢i morfoloji ile birlikte incelenebilir. Stimiilasyon ve kayit gibi deneysel kosullarla
ilgili parametreler de analiz edilebilir.

Anahtar Kelimeler: islemsel modelleme, néron modeli, Hodgkin Huxley, sinirbilim, uyartim, elektrot.
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A Novel Alternative Algorithm for Solving Linear Integer
Programming Problems with Four Variables
kadriye Simsek Alan'

1'Y1ldiz Teknik Universitesi, Kimya-Metalurji Fakiiltesi, Matematik Mithendisligi Boliimii, istanbul, Tiirkiye (ORCID: 0000-0001-6751-8013)

Abstract

In this paper, new iterative method is proposed based on parametrization for solving Integer Linear Programming (ILP) problems with
four variables and an algorithm is provided. Our method, which is better than the cutting plane method and branch and bound methods
in solving ILP problems with four variables, can be easily applied regardless of the number of constraints. In addition, in our method,
all alternative solutions are found and presented to the decision maker. A numerical example is solved by applying the proposed method.

Keywords: Integer linear programming, Linear Diophantine equations, Integer programming problems, Optimal solution

Dort Degiskenli Dogrusal Tamsayilh Programlama Problemlerini
Cozmek I¢in Yeni Bir Alternatif

Oz
Bu ¢alismada, dort degiskenli Tamsayili Dogrusal Programlama problemlerinin ¢6ziimil i¢in parametrizasyona dayanan yeni iteratiVv
bir yontem Onerilmis ve bir algoritma sunulmustur. Dort degiskenli DTP problemlerinin ¢éziimiinde kesme diizlemi yontemi ve dal-

simir yontemlerinden daha iyi olan ydntemimiz, kisitlama sayisindan bagimsiz olarak kolaylikla uygulanabilmektedir. Ayrica
yontemimizde tiim alternatif ¢dziimler bulunur ve karar vericiye sunulur. Onerilen yontem uygulanarak sayisal bir drnek ¢oziilmiistiir.

Anahtar Kelimeler: Tamsayili dogrusal programlama, Dogrusal Diophantine denklemleri, Tamsayili programlama problemleri,
Optimal ¢6ziim

14


http://dergipark.gov.tr/ejosat

( ISMSIT 5t International Symposium on Multidisciplinary Studies and
’ SO 2| Innovative Technologies
October 21-23, 2021, Turkey

A Novel Alternative Algorithm for Solving Linear Integer
Programming Problems
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1Y 1ldiz Teknik Universitesi, Kimya-Metalurji Fakiiltesi, Matematik Miihendisligi Boliimii, Istanbul, Tiirkiye (ORCID: 0000-0001-6751-8013)

Abstract

In this study, a novel alternative method and a novel alternative algorithm are presented for the solution of Linear Integer Programming
Problems that have a linear objective function and constraints consisting of linear equations or inequalities. Our method is based on
simple algebraic operations and mathematical programming. Although there are many methods used in solving Linear Integer
Programming Problems, most of these methods have some difficulties in application and computation. Our method, which does not
have these difficulties, is easy to implement and less sensitive to the number of variables fo the problem than other methods. Therefore,
it can also be used in solving real-life problems that have a large number of variables. It also presents all alternative solutions to the
given problem to the decision maker. A numerical example showing how the proposed method is applied is given and coded in the
Maple programming language.

Keywords: Integer linear programming, Linear Diophantine equations, Integer programming problems, Optimal solution.

Dogrusal Tamsayili Programlama Problemlerinin Coziimii I¢in Yeni
Alternatif Bir Algoritma

Oz

Bu calismada dogrusal bir amag fonksiyonuna ve dogrusal esitlik veya esitsizliklereden olusan kisitlara sahip olan Dogrusal
Tamsayili Programlama (DTP) Problemlerinin ¢6zimi igin yeni alternatif bir yontem ve yeni alternatif bir algoritma
sunulmaktadir. Yontemimiz basit cebirsel islemler ve matematik programlamaya dayanmaktadir. Dogrusal Tamsayili
Programlama Problemlerinin ¢6ziiminde kullanilan pek ¢ok ydntem olmasina ragmen, bu yodntemlerin bir¢ogu
uygulamada ve hesaplamada bazi glicliklere sahiptir. Bu glicliklere sahip olmayan yontemimiz, diger yontemlere gore
problemin sahip oldugu degisken sayisina daha az hassasdir. Bundan dolayi da ¢ok sayida degiskene sahip olan gercek
yasam problemlerinin ¢oziimiinde de kullanilabilir. Ayrica verilen problemin tiim alternatif ¢éziimlerini de karar vericiye

sunar. Onerilen yéntemin nasil uygulandigini gdsteren bir sayisal 6rnek verilerek Maple programlama dilinde kodlamasi
yapimisitir.

Anahtar Kelimeler: Dogrusal tamsayili programlama, Dogrusal Diophantine denklemi, Optimum deger, Optimum ¢6ziim, Optimal
hiperdiizlem.
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Covid19 Siirecinde Cevrimici Egitim Hakkindaki Toplum Gériislerinin
Incelenmesi: Sentiment Analizi

Cansu Cigdem EKIN

Dr. Ogr. Uyesi, Atihm Universitesi, Bilgisayar Miihendisligi, cansu.aydin@atilim.edu.tr, https://orcid.org/0000-0003-
4838-9708

0z

Diinya Saghk Orgiitii'niin (WHO) Mart 2020'de Covidl9 salginini ilan etmesiyle baslayan pandemi siireci, pek
¢ok sektorii oldugu gibi egitim sektoriinii de benzeri goriilmemis bir sekilde etkiledi. Covid19 nedeniyle yasanan
karantina doneminde insanlar duygularini ifade etmek ve kendilerini sakinlestirmenin bir yolunu bulmak i¢in
sosyal aglart her zamankinden daha fazla kullandilar. Giintimiizde sosyal medya platformlart insanlarin giinliik
yasamlart i¢in ve politika giindemini belirlemede biiyiik onem tasimaktadwr (Wu ve digerleri, 2013). Ozellikle
pandemi donemi ile birlikte ¢evrimi¢i 6grenmenin artan yayginligi ve ¢evrimici ogrenme ile ilgili diizenli olarak
sosyal medyada yer alan ¢ok sayida haber dikkate alindiginda, Covidl9 Salgini sirasinda halkin ¢evrimici egitime
iliskin goriislerini ogrenmek i¢in sosyal medya veri kaynaklarint kullanarak duygu analizi yontemini kullandik.
Veri kaynagi olarak Twitter segilmis ve Tweepy kiitiiphanesi kullanilarak metin madenciligi yapilmistir.
Koronaviriis ve uzaktan egitimle ilgili gerekli hashtag'ler kullanilarak yalnizca Ingilizce tweet'ler veri setinde yer
almistir. Toplanan veriler 03-05-2021 ile 31-05-2021 tarihleri arasindaki 5 haftaya aittir. Duygu analizi sonuglar:
ile toplumun ¢evrimici ogrenme konusundaki memnuniyetsizligi, begenisi ve kaygilart yonetim tarafindan hizli bir
sekilde 6grenilebilmesi ve egitim ve ogretim hizmetlerinin kalitesinin artirilmasina yonelik stratejiler gelistirilmesi
miimkiindiir. Bu ¢alismada , yapilan duygu analizi sonuclar: paylasiimistur.

Anahtar Kelimeler: covid-19, duygu analizi, cevrimici egitim, sentiment analizi

Examining Public Opinion Regarding Online Learning during Covid19
Outbreak: Sentiment Analysis

Abstract

The pandemic process, which started with the World Health Organization (WHO) declaring a Covid19 epidemic
in March 2020, has affected the education sector in an unprecedented way, as it has many other sectors (World
Health Organization, 2020). During the quarantine period due to Covid19, people have used social networks
more than ever to express their feelings and find a way to calm themselves. Today, social media platforms are of
great importance for their daily lives and in setting policy agenda (Wu et all, 2013). Considering the increasing
prevalence of online learning and a large number of items that regularly appear about online learning on social
media, especially with the pandemic period, we used sentiment analysis method to learn the opinions of the public
on online education during Covid19 Outbreak. Twitter has been chosen as a data source and text mining has been
conducted using Tweepy library. Only English tweets were mined using necessary hashtags related to coronavirus
and distance learning. The collected data is 5 weeks from 03-05-2021 to 31-05-2021. With the results of sentiment
analysis, it is possible to quickly learn the dissatisfaction, appreciation and concerns of the society about online
learning by the management and to develop strategies to increase the quality of education and training services.
In this study, the results of the sentiment analysis are provided.

Keywords: covid-19; sentiment analysis; emotion analysis; online learning;
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Bolge Biiyutmeli ve Kiimeleme Tabanlh Yontemler ile
3 Boyutlu Nokta Bulutlarinin Boliitlenmesi
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Oz

Goriintii isleme ile ilgili calismalar, gelisen teknoloji ile birlikte oldukga popiiler hale gelmistir. Endiistri 4.0 ve nesnelerin interneti
yaklagimi ile birgok sektorde gelencksel otomasyon yaklasimi yerini goriintii isleme temelli yapay zeka tekniklerine birakmuistir.
Teknolojik gelismeler beraberinde yeni ihtiyaglari da getirmistir. Bundan dolayi, 2 boyutlu (2B) goriintii boliitleme problemlerinin yerini
artik 3 boyutlu (3B) nokta bulutu béliitleme problemleri almistir. 3B nokta bulutlar1 goriintii isleme teknikleri olmaksizin makineler igin
bir anlam ifade etmez. Verilerin amaca uygun olarak islenmesi ve sonrasinda yorumlanmasi gerekir. Bu ¢aligmasi amaci, agik kaynak
kodlu nokta bulutu kiitiiphanesi (PCL)'nin i¢erdigi 3B nokta bulutu béliitleme yontemlerinin tanitilmasi ve birbirleri ile farkls kriterlere
gore kiyaslanmasidir. Buna ek olarak, bu yontemlerin varsayilan parametre degerlerinde degisiklikler yapilarak daha iyi sonuglarin elde
edilmesi amaglanmistir. Tiim yontemler, varsayilan parametre degerleri ve belirlenen yeni parametre degerleri ile test edilerek farkli
kriterlere gore kendi iginde ve digerleri ile kiyaslanmistir. Gergeklestirilen deneylerde, bdlge bilyiitmeli boliitleme yontemlerinin

boliitleme basarisinin yiiksek oldugu goriilmiistiir. Ayrica kiime tabanli boliitleme yontemi olan 6klid kiime ¢ikarimi ydnteminin ise
diger yontemlere gore daha hizli sonug tirettigi goriilmiistiir.

Anahtar Kelimeler: Nokta bulutu kiitliphanesi, 3 boyutlu nokta bulutlarinin bdliitlenmesi, 3 boyutlu algilayici, bolge tabanlt
bolitleme, kiime tabanli boliitleme

Segmentation of 3-Dimensional Point Clouds with
Region-Growing and Clustering Based Methods

Abstract

Studies on image processing have become very popular with the technological developments. By using Industry 4.0 and the Internet of
Things approaches, the traditional automation systems in many sectors have left its place to artificial intelligence techniques based on
image processing. Technological developments have brought with new requirements and needs. Therefore, 2-dimensional (2D) image
segmentation problems have now been replaced by 3-dimensional (3D) point cloud segmentation problems. 3D point clouds are
meaningless to machines without image processing techniques. The visual data must be processed and then analysed. The aim of this
study is to introduce the 3D point cloud segmentation methods included in the open-source point cloud library (PCL) and compare them
with each other according to different criteria. In addition, it is aimed to obtain better results by making changes in the default parameter
values of these methods. All methods are tested with the default parameter values and the optimized parameter values and compared
within themselves and with others according to different criteria. In the experiments, it is observed that the segmentation success of the
region augmentation segmentation methods is higher than others. In addition, it is seen that the Euclidean cluster extraction method,
which is a cluster-based segmentation method, produces faster results than other methods.

Keywords: Point cloud library, 3D point clouds segmentation, 3D sensor, region-based segmentation, cluster-based segmentation
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Representation Learning based on Clothing MetaData for Outfit
Recommendation System
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Oz

Son zamanlarda, iiriin ve hizmetleri tiiketiciler ile bulusturan e-ticaret platformlar1 ilizerinden cevrimigi tiiketici aligverisi giyim,
ayakkabi, makyaj, ev esyast gibi bir¢ok kategoride dnemli 6l¢lide artmustir. Cok sayida secenegin mevcut oldugu ¢evrimigi aligveris
ortamlarinda, {iriin bulma ve se¢me islem maliyetlerini azaltmak ve verimli bir sekilde ilgili iiriinleri kullanicilara iletmek 6nemli bir
problem haline gelmistir. Aligveris sirketleri, miisterilerin satin alma ge¢mislerine ve davranislarina gére miisterilere benzer iiriin
segenekleri sunarak gelirlerini artirmak ve misterileri memnun etmek igin 6neri sistemleri kullanmaktadir. Bu nedenle, miisterilerin
aligveris davraniglarina gore en uygun, kisisellestirilmis ve tercih edilen tarz zevklerini yansitan Onerilerde bulunan akilli 6neri
sistemler gelistirilmektedir. Son zamanlarda, {iriinlerin metaverilerinin analizi ile irlinler arasindaki benzerligi ve uyumlulugu
modelleyen ve bu sayede misterilerin iriin bulma ve se¢gme islemlerindeki memnuniyetini artirmaya c¢alisan yeni yontemler
sunulmaktadir. Bu calismada, rastgele yiiriiyiis ve Skipgram yontemleri kullanarak {irinlere ait malzeme, desen, renk ve stil gibi
metaveriler iizerinden iiriinler arasindaki benzerligi modelleyen yeni bir yaklasim onerilmektedir. Onerilen ydntem, iiriinlere ait
Ozellikler arasindaki iist diizey korrelasyonlar1 kesfederek, iiriinler arasindaki yakinligin yansitildig: diisiik boyutlu vektorel temsiller
Ogrenir. Bu amagla, iriinler her bir diigiimiin triinleri ve her bir kenarin iiriinler arasindaki iliskileri temsil ettigi agirlikli bir graf
yapisina doniistiiriilmiistiir. Graf {izerinden 6grenilen bu temsiller sayesinde, miisterilerin aligveris davranisina gore onlara en uygun
Onerilerin ve kombin tamamlayici tiriinlerin sunulmasini saglayan bir 6neri sistemi sunulmaktadir.

Anahtar Kelimeler: Kiyafet Oneri Sistemi, Agirlikli Rastgele Yiiriiyiis, Kelime Gémme, Giyim Temsil Ogrenimi.

Kiyafet Oneri Sistemi icin Giyim Metaverilerine dayah Temsil
Ogrenimi

Abstract

Recently, online consumer shopping through e-commerce platforms that bring products and services to consumers has increased
significantly in many categories such as clothing, shoes, make-up, and household goods. In online shopping environments, where
there are many options, it has become an important problem to reduce the transaction costs of finding and selecting products and to
recommend the relevant products to the users. Online shopping companies use recommendation systems to increase revenue and
satisfy customers by offering similar product options based on their purchasing history and behavior. For this reason, intelligent

recommendation systems are developed that make recommendations reflecting the most appropriate, personalized and preferred style
tastes according to the shopping behaviors of the customers. Recently, researchers focus on developing new methods that model the
similarity and compatibility between products through the analysis of products’s metadata, thereby trying to increase customer
satisfaction in finding and choosing products. In this study, a new approach is proposed that models the similarity between products
through metadata such as material, pattern, color and style using random walk and Skipgram methods. The proposed method explores
the high-level correlations between the properties of the products and learns low-dimensional vector representations that reflect the
affinity between the products. For this purpose, the products are transformed into a weighted graph structure where each node
represents the products and each edge represents the relationships between the products. Thanks to these representations learned from
outfit graph, a recommendation system framework is presented that allows the most appropriate recommendations to the customers
and according to their shopping behavior, and recommends complementary items to the query outfits.

Keywords: Outfit Recommendation System, Weighted Random Walks, Word Embedding, Outfit Representation Learning.
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Cene Cerrahisi Doku Yara Tedavisinde Kullanilacak Bir Mikroserit
Anten Tasarmmm
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Oz

Insan ¢ene dokusunda yapilan cerrahi operasyonlar sonrasinda doku bélgesinde olusan yaralarin tedavi siireglerinin kisaltilmas1 biiyiik
Oonem tagimaktadir. Doku bolgesinde olusan yaralar diisiik frekansh elektromanyetik dalgalara maruz birakilarak iyilesme siiregleri
kisaltilabilir. Bu ¢alismada, ¢ene cerrahisinde ¢ene bdlgesinde olusan yara, agri ve 6dem tedavisinde kullanilmak tizere CST programi
kullanilarak bir anten diizenegi tasarlanmistir. Anten diizenegi mikroserit anten ve horn yansitici olmak tizere iki kisimdan
olusmaktadir. Mikroserit antenin ¢alisma frekansi elektromanyetik alan tedavileri ile doku iyilegsmesinde olumlu sonuglar veren 27
MHz se¢ilmistir. Anten diizenegi ile elektromanyetik alanin sadece insan ¢ene bolgesine 1g1ma yapmasi saglanmstir. Tasarlanan anten

diizenegi ile olusan elektrik alan ve manyetik alan degerleri ve bu degerler sonucunda g¢ene bdlgesinde olusan SAR degerleri
hesaplanmuistir.

Anahtar Kelimeler: Mikroserit anten, Cene dokusu, Elektromanyetik alan tedavisi, CST.

Design of a Microstrip Antenna to be Used in Maxillofacial Surgery
Tissue Wound Treatment

Abstract

It is of great importance to shorten the treatment processes of wounds formed in the tissue area after surgical operations on human jaw
tissue. Healing processes can be shortened by exposing the wounds in the tissue area to low-frequency electromagnetic waves. In this
study, an antenna assembly was designed using the CST program to be used in the treatment of wounds, pain and edema in the jaw
area in maxillofacial surgery. Antenna assembly consists of two parts: microstrip antenna and horn reflector. 27 MHz was chosen as
the operating frequency of the microstrip antenna, which gives positive results in tissue healing with electromagnetic field treatments.
With the antenna assembly, it is ensured that the electromagnetic field radiates only to the human chin area. The electric field and
magnetic field values formed by the designed antenna assembly and the SAR values formed in the chin area as a result of these values
were calculated.

Keywords: Microstrip antenna, Jaw tissue, Electromagnetic field therapy, CST.
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Oz

Makine Ogrenmesi, bir algoritma veya yontem kullanarak ham verilerden kaliplari ¢ikaran bir yapay zeka tliriidiir. Makine
Ogrenmesinin temel odak noktasi, bilgisayar sistemlerinin agik¢a programlanmadan veya insan miidahalesi olmadan deneyimlerden
Ogrenmesine olanak saglamaktir. Trafik uyarilari, sosyal medya, ulagim, iiriin onerileri, sanal kisisel asistanlar, otonom arabalar,
dinamik iicretlendirme, google ceviri, ¢evrimici video akisi, dolandiricilik tespiti ve daha bir¢ok kullanim alani olmakla beraber tip
alaninda teshis ve tedavi siireclerinde de siklikla kullanilmaktadir. Elde edilen tibbi sonuglar hastanin yasam kalitesini arttirmak ve
hastaligin durumunu takip etmek igin alaninda uzman kisilere yardime1 olabilmektedir. Insanlar igin ¢ok gesitli hastaliklar olmakla
birlikte kanser yiiksek riskli hastaliklarin basinda gelmektedir. Prostat kanseri, akciger kanserinden sonra erkeklerde ikinci sirada yer
almaktadir. Yapilan literatiir aragtirmalarinda Prostat Spesifik Antijen, Gleason Skor, Androjen Hormonu ve T Asamas: prostat kanser
tespitinde 6nemli girdiler olmakla beraber yeterli olmadiklar1 goriilmiistiir. Bu ¢alismada ¢ok boyutlu kanser genomik verilerini
kesfetmek i¢in agik bir platform olan cBioPortal veritabanindan klinik veriler elde edilmistir. Elde edilen verilerin daha anlasilir ve
islenebilir hale getirilmesi i¢in veri on isleme islemi gergeklestirilmistir. Prostat kanseri olan hasta takiplerinde timorli/timorsiiz
durumu tahmin edilerek makine 6grenmesi algoritmalarindan K-En yakin komsular, Rassal agaglar, Gradyan artirma, Destek vektor
makinesi, Lojistik regresyon, Naive bayes ve Karar agaclari siniflandirma algoritmalarinin performansi degerlendirilmistir. Yapilan
onceki ¢aligmalarda g¢ogunlukla Rassal agaglar algoritmasinin daha iyi performans gosterdigi goriilmiistiir. Ancak klinik verilerle
yaptigimiz ¢alismada siklikla kullanilan yedi siniflandirici arasinda Gradyan artirma algoritmasi ile %85.37 dogrulukla daha iyi
sonuglar elde edilmistir. Ozellik secimi yapilmadan elde ettigimiz klinik verilerde 6zellik segimi ile en iyi alt kiimenin segilmesi
islemi yapilarak sonuglar iyilestirilebilir.

Anahtar Kelimeler: Prostat kanseri, Makine 6grenmesi, Biyoinformatik, Gradyan artirma.

Examination of Prostate Cancer Tumor Formation Using Machine
Learning Algorithms

Abstract

Machine learning is a type of artificial intelligence that extracts patterns from raw data using an algorithm or method. The focus of
machine learning is to enable computer systems to learn from experience without being explicitly programmed or human intervention.
Traffic alerts, social media, transportation, product recommendations, virtual personal assistants, autonomous cars, dynamic pricing,
google translation, online video streaming, fraud detection and many other uses are also frequently used in diagnosis and treatment
processes in the medical field. The medical results obtained can help experts in the field to improve the life quality of the patient and
to follow the status of the disease. Prostate cancer ranks second in men after lung cancer. In the literature, it has been seen that
Prostate Specific Antigen, Gleason score, androgen hormone and T stage prostate cancer are important inputs, but they are not
sufficient. In this study, clinical data were obtained from the cBioPortal database, which is an open platform to explore
multidimensional cancer genomic data. Data preprocessing was realized for to make the obtained data more understandable and
processable. The performance of K-Nearest neighbors, Random trees, Gradient boosting, Support vector machine, Logistic regression,
Naive Bayes, and Decision trees classification algorithms from machine learning algorithms was evaluated by estimating the
tumor/no-tumor status in the follow-ups of patients with prostate cancer. In previous studies, it has been seen that the Random trees
algorithm mostly performs better. However, among the seven classifiers that are frequently used in our study with clinical data, better
results were obtained with the Gradient boosting algorithm with an accuracy of 85.37%. Results can be improved by selecting the best
subset with feature selection in the clinical data we obtained without feature selection.

Keywords: Prostate cancer, Machine learning, Bioinformatics, Gradient boost.
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Abstract

Knowing the protein structures is essential in understanding the job descriptions of proteins involved in vital funetjafesign,

and many more. On the other hand, protein structure prediction is an alternative bioinformasicslgifteldto shorten the process
that takes a long time in the laboratory environment. Performance analyzes of the methods developed in this field lgrengdaeral
on benchmark datasets. The size of the datasets directly affects the algorithm runtime. ldythimstio benchmark datasets are
reflected in the results is analyzed. Within the scope of the study, two different benchmark datasets, CB513 and E\tA®et, an
different protein structure prediction methods, JPred and Porter, were used. The studyde afinspiration for further studies with
the idea ofdeveloping benchmark datasets that are comprehensive in terms of protein properties but contain as little data as po
in terms of data size.

Keywords: Protein structure prediction, Benchmark dataset, Concept
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SURWHLQ \DSOODUOQOQ ELOLQPHVL KD\DWL IRQNVL\RQODUGD J|UHYvdimxQ S
ELUORN DoOGDQ |QHPH VDKLISWH 0 DERR\W WIXY DDSRUWDRBIQEAD ROGXNoD X]XQ ]
ELU EL\RLQIRUPDWLN DOW oDOOuUPD DODQOGOU %X DODQGD JHGOLGWMOLD
(benchmark) YHUL Ne<PHOHUL ¢]HU LR GHHYU L\ DS TPOHROMHNW QGO E+\eNOe++« DOJRULWPD ol
HWPHNWHGLU %X oD®®4PUGHPIDNSWPHPHYERLQ VRQXo0ODUD QDVOO \DQVOGO+
& % YH (936 HW ROPDNNOHNDWeINPLIPHNQO -3UHG YH 3RUWHU ROPDN «]HUH LNI
NXooODQOOPOUWOU dDOOUPD SURWHLQ |JHOOLNOHUL DoOVOQGDQ JHGIUHRBD
RODQ EHQFKPDUN YHUL N PWOQHDULANDGILVRQUBNL oW O UPDODU LoLQ HVLQ ND\
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‘HE VDO GOWD® WHNIGBROHUtQ NXOODQOPO tOH EtUOtNWH EtUoRN ZHE X\JXODH
NDOPDNWDGOU 85/ DGUHVOHUt GH EX JeYHQOtN PtPDUtVtQtQ RGDN QRNWD\
«]JHUtQGH® MD+ODQPDNWDGOU %X GXUXP VtEHU NRUVDQODUOQ 85/ DGUHVC
JHWtUPHNWHGtU 6RQ NXOODQOFOODUO NRUXPDN DPDFO\OD EX DGUR¥OHPB G
Bu¢cDOOUGPDGD N|We DPDoOO 85/ DGUHVOHUtQtQ WHVStWt totQ GHUtQ |+UHQPF
DGUHVOHUt PHWtQ WDEDQOO DQDOt] \DS OO D WMWN Owo MW AN 0 @EREUOR OKGRDED ¢
totQ H=tWtOPtuWt+B5/0RGNEBUB/&Wt tOH WHVW HGtOPtlt ROXS GHQH\VHO VRQ
VOQOIODQGOUPD totQ X\JXQ ROGX+XQX J|[VWHUPtuaWtU 9HUtVHWtQGH t}6Fa0OP
GD+-OWDQ YH VSDP W+U*QGH [UQHN EXOXQPDNWDGOU +HU EtU Q@HW L
ROXUDQ SUREOHG®GRXWRN NHVtQOtNGX\DUOOOON YH I VNRUX GH+HUtQH XOI
atDPDVOQGD 'RF 9HF PH® OIN@MLIQ SEONDIUDNOP@HmQEDWD URKN 9l 0 RP Q/ ¥ Q Q 1GD O D8
ao0dQDQ GR+UXOXN GH+HWH \EXVEDWOOPDIGMXIU OHWtQ WDEDQOO DQDOt]!
VOQOIODQGOUPD totQ GDKD EDUDUOOO ROGX+X J|VWHUtOPtGaWtU 6RQIRRWD
DGUHVOHUtQt NXOODQPDN HWNtQ EtU \|QWHPGtU 'HUtQ |+UHQPH PRGHIPYHOt
GH+HUH VDKtSWtU YH JeYHQOtN tQWHUQHW RUWDPO totQ IDUNOO tPNkQODU VI

$QDKKNHDWtPHOWMUFO 85/ )LOWUHOHPH $+ *YHQOL+L 'HULQ g+UHQPH :HE $WD

$ 'HHS /HDUQtQJ ORGHO IRU ODOtFtRX

$EVWUDFW

O0DQ\ ZHE DSSOLFDWLRQV DUH H[SRVHG WR YDULRXV VHFXULW\ WKUHRSAMY DQ
DGGUHVVHYV DUH DOVR WKH IRFXV RI WKLV VHFXULW\ DUFKLWHFW Xlitetod &\ Z|
KDFNHUV FDQ XVH WR FRPPLW FULPHV ,Q RUGHU WR SURWHFW WK Ht né€istoX V |
EH VROYHG ,Q WKLV VWXG\ D GHHS QHXUDO QHWZRUN ,Q1WKIH | GHWWJIDW G JHR |
DGGUHVVHYV ZHUH SUREDWHG DR POWLYJ WWHUZDUGY WKH '11 PRGHO FRQVL!'
LV WUDLQHG IRU FODVVLILFDWLRQ Z7URI2AR Gathset 2D W KWHH \HWIHHEU ZR WEWMDIOH U, 18 ¥
SURSRVHG VWUXFWXUH LV VXLWDEOH IRU KLJK SUHFLVLRQ FODVVLMKDWLRQ
PDOZDUH DQG VSDP XUOV 7KHUH DU ksuO M RW XMKHHV HI [FSUH BODAFHEQWIDNMP\S OH S

VHQVLWEYERUBDQYBGOXHY ZHUH DFKLHYHG IRU WKH SUREOHP FRQVLVWLQJ
HIWUDFWHG XVLQJ WKH 'RF YHF @HWZRWINY J, OR\W KHH F O W X Y L DIFFFIXW DRER@sPprabkeid R |
ZDV LQFUHDWHG WR LQ WKLV VVEDGHGW EDYV\FHHQWRRIZE WXMBDRWH WWH K\® |
vectorEDVHG DQDO\VLV $IVGHWH DOV XY IID)Q suemMGE.YH PHWKRG WR GHWHUPLQH
GHHS OHDUQLQJ PRGHOV KDV LPSRUWDQW WKHRUHWLFDO DQG VFLtHe&¢rity F Y
internet environment.
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Abstract

Breast cancer is the most common type of cancer in women today, and it ranks second after lung cancer with a veryihigh mo
rate. If it is detected late, the treatment of breast cancer becomes very difficult. Although there are various melieatitdotidn

of breast cancer, there is still a need for auxiliary diagnosis and treatment methods. In this Isybdig method is proposed to
investigate the development of babla¢ breast tumors and classify batike breast cancer types using hisatiplogical images. In

the study, firstlyappropriatdeatures that support the accurate classification between tumor astdmonregions are extracted from
histopathological images. Then the dataset is created by combining the obtained features.lash stage of the study, the
classification of images is carried out by using bag of words (BoW) and deep neural networks (DNN) techniques in a hdrid mal
Generally, immunohistochemical markers are used for this classification, but the performtdrese oharkers remains at 60%. The
performance of the classification accuracy of the proposed system is increased with the propadethssifier based on feature
fusion. As a result of the study, 94.5% classification accuracy is achieved on thegtisshi while 80.8% classification accuracy is
succeed on the test set. As a result, it is verified that successful results are achieved in the classificatidik@blpaasi cancer on
histopathological images using the propokgldrid method based oieature fusion.

Keywords: Breast cancer, Classification, Histopathological images, Deep neural networks, Bag of words, Feature fusion.
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*«QeP+]GH NDGOQODU DUDVOQGD HQ VON J|UsOHQ NDQVHU WeUes PHPH NDQVF
RUDQOQD VDKLS RODUDN LNLQFL vVOUDGD \HU DOOU *Ho WHVSLW HGLGPHV
geOPHNWHGLU OHPH NDQVHULQLQ WHVSLWL LoLQ oHULWOL \|QWHPOHU BXOX
LKWL\Do GX\XOPDNWDGOU %X oDOOGUPDGD KLVWRSDWRORMLN J|UsQWneRJe¢U N
ED]JDO EHQJHUL PHPH NDQVHUOH theleAEUO WUV@RHR QB UaD@ & & WrRIEGN U@ ERS\G o)
WeP|UO+- ROPD\DQ E|OJHOHU DUDVOQGD GR+UX VOQOIODQGOUPD\O aBaHsdiaH N C
HOGH HGLOHQ |[JHOOLNOHULQ E LipQIFIXVUL Ud [D® Bl R DIQGDHD YWHALQ L\BHINM RTFRYGEMQADE UL X €
GHULQ VLQLU D+0ODUO PRIGIHSO@HXIUWDIOL BHWWZ EUNVELOLPGH NXOOBRD UBNoHNO®
/ILWHUDW+.UGH EX VOQOIODQGOUPD LoLQ LPP-®®RUONDMR KXP\BDH®LO VEHOQ H WIHD
VHYL\HOHULQGH NDOPDNWDGOU %X oDOOGUPDGD KLVWRSIDUVLRGBR M NNMe|dZH uQ
VOQOIODQGOUDOFO LOH VLVWHPLQ VOQOIODQGOUPD GR+UXOX=+X EDUDHRMOF
NePHVL LOH VOQOIODQGOUPD GR+UXOX+XQD XODudOX:uN HEQ i DMHOONP ONG W
KLVWRSDWRORMLN J|UeQW+OHU ¢«]HULQGH ED]DO EHQ]JHUL J|++V NQBAVHOHQLE
\|QWH®H EDUDUOOO VRQXoODUD XO0DubOOGO+O GR+UXODQPOUWOU
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