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Abstract — Tikayici uyku apnesi halk arasinda uykuda nefes durmasi olarak da bilinen ¢ok ciddi bir halk sagligi sorunudur. Bu
saglik sorununun tespit edilmesi ciddi laboratuvar tetkikleri gerektirmektedir. Polisomnografi (PSG) olarak adlandirilan bu tetkik
sisteminde hastadan gece boyunca bir ¢ok fizyolojik veri toplanarak kaydedilir. Daha sonra bu veriler incelenerek teshis igin
kullanilir. Bu ¢alismada yaslar1 34 ile 73 arasinda ve viicut kitle endeksleri 24.6 ile 49.3 arasinda degisen 24 hastadan elde edilen
gercek veriler kullanilmigtir. Bu hastalarin 17°si ciddi, 6’s1 orta, 1’1 de hafif derecede uyku apnesi teshisi koyulmus bireylerdir. 24
hastanin hastanenin uyku servisinde uyuma ve veri toplama i¢in gecirdigi siire ortalama 5 saat 8 dakika 3 saniyedir. Bu ¢alismada
PSG ile toplanan fizyolojik verilerden olan pressure flow, pressuse snore ve thorax sinyalleri kullanilmistir. Bu sinyaller 6nce
epoklara ayrilmis, daha sonra 6n islemlerden gegcirilmistir. Farkli epok siirelerinin kullanildif1 ¢aligmada, her sinyalden wavelet
dalgacik doniisiimii yontemi ile sinyal ozellikleri ¢ikarilarak bir 6zellikler veri seti olusturulmustur. Olusturulan bu veri seti
kullanilarak hastanin uyku sirasinda meydana gelecek apnelerin 6nceden tahmin edilmesi amaciyla bir sistem gelistirilmistir.
Farkli sinifandiricilarin da kullanildigr bu sistemde ham sinyallerin bdliimlendirilmesinde kullanilan epok siirelerin tahmin
basarisina etkisi arastirilmigtir. Epok siiresi 30 saniye olarak belirlendiginde %88 dogruluk orani elde edilirken, epok siiresi 15
saniye olarak belirlendiginde tahmin dogrulugu %93.3 olarak hesaplanmistir. Epok siiresi 5 saniye olarak belirlendiginde ise
tahmin basaris1 %97.2 olarak gerceklesmistir. Sonuglar, epok siirelerinin kisaltilmasinin tahmin basarisin1  artirdigin
gostermektedir. Bunun nedeni olarak apne olaymin meydana geldigi ana daha yakin bir zaman diliminde elde edilen fizyolojik

verilerin, meydana gelecek apneyi daha iyi tanimlamasidir.

Keywords — Obstructive apnea, signal processing, discrete wavelet transform, classification, apnea predict
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Abstract

Due to the rapid increase for novel antenna designs to satisfy the modern wireless technologies, different techniques are proposed
to improve their performance. For this purpose, this paper presents a novel technique to design a miniaturized microstrip antenna
structure based on metamaterial (MTM) transmission line defected patch. The proposed antenna is introduced as part of wearable
systems with minimum back radiation toward the human body. Therefore, the antenna is constructed of a closed loop linked to an
interdigital capacitor to magnify the electric field fringing at the patch core. The proposed antenna when printed on a FR-4
substrate at 0.6GHz in the first mode shows Si1 impedance matching less than -10dB. The proposed antenna performance is
evaluated numerically based on CST MWS in terms of radiation pattern. A neural network is invoked to optimize the proposed
antenna performance at the required frequency band. Finally, the proposed antenna performance is validated using another
software package based on HFSS simulator to provide good agreement with percentage of error less than 4.4%.

Keywords:CST MWS, Neural network, Biomedical, MTM, HFSS.

Biyomedikal Uygulamalar icin Metamalzeme Bazhh Baskili Devre
Anteni

Oz

Modern kablosuz teknolojileri gereksinimleri igin yeni anten tasarimlarinin hizla artmasi nedeniyle, performans iyilestirme adina
farkli teknikler onerilmektedir. Bu amacla, bu makale, metamalzeme (MTM) tabanli minyatiir bir mikroserit anten yapisi
tasarlamak igin yeni bir teknik sunmaktadir. Onerilen anten, insan viicuduna dogru minimum geri radyasyonla giyilebilir
sistemlerin bir pargasi olarak onerilmektedir. Bu nedenle anten, yama gekirdegindeki elektrik alani sagaklarini biiylitmek igin bir
interdijital kapasitor ile baglantili kapali bir dongiiden yapilmistir. Onerilen anten, birinci modda 0.6GHz'de bir FR-4 substrat:
iizerine basildiginda,-10dB'den daha az Si1 empedans eslesmesini gosterir. Onerilen anten performansi, radyasyon modeli
acisindan CST MWS'ye dayal1 olarak sayisal olarak degerlendirilmistir. Onerilen anten performansim gerekli frekans bandinda
optimize etmek igin bir sinir ag1 olusturulmustur. Son olarak, dnerilen anten performansi, %4,4'ten daha az hata yiizdesi ile iyi bir
uyum saglamis ve bu degerler HFSS simiilatoriine dayal bagka bir yazilim paketi kullanilarak dogrulanmustir.

AnahtarKelimeler: CST MWS, Sinir ag1, Biyomedikal, MTM, HFSS.
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Abstract

Today, a variety of methods are available for micro-scale transportation without inflicting damage on biological samples. There are
several numerical and experimental studies in the literature that make use of microrobots to manipulate particles in non-contact
performances. One of the applications used to mitigate the aforementioned risk is non-contact micro manipulation by hydrodynamic
effects, and with the micro-objects floating around the core of a free vortex this method can be implemented effectively. However, a
robotic model predicting the dynamics of such microsystems is rare in the literature and yet to be applied for manipulation of a
bacterium. In this paper, a single magnetic particle that is assumed to be held in a fixed place while rotated by an external magnetic
field, and an E. Coli minicell swimming in the free vortex induced by the described rotation. The mathematical model and the
numerical simulations presented here via linear set of equations for rigid body-motion under the magnetic and hydrodynamic forces
are built in cylindrical coordinates. Results demonstrate the numerical stability of the robotic model along with predicted-motion
pointing to a steady periodic orbit around the vortex center for a total of 600 periods of simulated magnetic field rotation. Results to
the numerical experiments are focused on the rigid-body rotation of E. Coli minicell, the propulsive force of the rotating helical tail of
the bacterium, and acceleration, speed, and displacement of the bacterium with respect to the center of the vortex.

Keywords: Biomedical micro-robotics, E. Coli Minicell, micromanipulation, rigid-body motion

Tek Bir E. Coli Minicell'in Temassiz Mikromanipiilasyonu

Oz

Biyolojik numunelerin iizerinde yapisal zarar vermeden calisilmasi i¢in giliniimiizde gesitli mikro robotik yontemler mevcuttur.
Literatiirde, bir mikro pargacigi ¢esitli yontemler ile manipiile etmek i¢in mikrorobotlart kullanan niimerik ve deneysel ¢alismalar
bulunmaktadir. Yapisal zarar gérme riskini ortadan kaldiran yontemlerden biri de hidrodinamik temassiz mikro manipiilasyondur. Bu
yontem, bir serbest girdap merkezi etrafinda yilizen mikro pargaciklarin manipiilasyonuna dayanmaktadir. Ancak, halihazirda
bakterilerin hidrodinamik kuvvetler yardimi ile temassiz manipiilasyonunu agiklamak i¢in literatiirde bir robotik model sunulmamustir.
Burada, manyetik alanlar tarafindan dondiiriiliirken sabit tutulabilen bir manyetik pargacik ve olusan girdap akis1 igerisinde yiizen bir
E. Coli Minicell bakterisinin kat1 cisim davraniglar1 ¢alisilmistir. Tiim matematiksel model, silindirik koordinatlarda insa edilmistir.
Simiilasyon sonuglari, toplam 600 periyot manyetik alan doniisii boyunca bakteri hiicresi i¢in girdap merkezi etrafinda stabil ve
periyodik bir yoriinge dngdrmiistiir. Sunulan sonuglar, bakterinin itki kuvveti ile kati cisim hareketi iizerine yogunlagmaktadir.

Anahtar Kelimeler: biyomedikal mikro robotik, E. Coli Minicell, mikro manipiilasyon, kati cisim hareketi
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Oz

Gilinlimiiz rekabetgi kosullarinda organizasyonlar daha iyi servis iiretmek adina siireglerine dijital degisimi adapte etmek zorundadir.
Isletmelerin ise e-ticarete olan ihtiyaclar1 giin gectikge artmis ve online satis platformlarmin kullanilabilirligi 6nemli bir konu haline
gelmistir. Bu dogrultuda, kullanici trafigi en yogun ilk 10 e-ticaret sitesi ele alinarak 366 farkli kullaniciyla anket galismasi
yapilmistir. Toplanan veri AHP ve TOPSIS yontemlerine girdi saglayarak web sitelerinin kullanilabilirlik performansini etkileyen
faktorlerin 6nem dereceleri bulunmus ve her iki yontem igin e-ticaret sitelerinin kullanilabilirlik puanlari hesaplanmistir. Caligmanin
sonucuna gore site navigasyonu kullanilabilirlik performansini etkileyen en 6nemli faktdr olarak bulunmustur. AHP yontemine gore
N11 ve Hepsiburada kullanilabilirlik agisindan en iyi performansi sergileyen e-ticaret platformlar1 olurken, sirasiyla Sahibinden ve
Amazon websiteleri ise TOPSIS yonteminde en yiiksek puana ulasmustir. Ayrica, bu calisma e-ticaret websitelerinin tasarimeilarina
kullanici odakli bir yol haritas1 sunarken karar vericiler i¢in ise yonetimsel uygulamalar saglamaktadir.

Anahtar Kelimeler: Kullanilabilirlik, Kullanici arayiizii, E-ticaret, AHP, TOPSIS

Benchmarking Usability Performance of E-Commerce Websites
with AHP and TOPSIS Methods

Abstract

Organizations have to adapt the digital transformation to their processes for producing better services in the competitive business
world. The needs of e-commerce businesses are increasing day by day, and online sales platforms' usability becomes an important
issue. In this context, a survey was conducted with 366 different users by taking the top 10 e-commerce sites with the highest user
traffic. The collected data provided input to the AHP and TOPSIS methods, and the importance levels of the factors affecting the
usability performance of the websites were found. The usability scores of e-commerce sites were calculated for both methods. The
results showed that site navigation is the most important factor affecting usability performance. Based on the AHP method, N11 and
Hepsiburada were the best e-commerce platforms in terms of usability, while Sahibinden and Amazon websites reached the highest
score in the TOPSIS method, respectively. Also, this study provides a user-oriented roadmap to the designers of e-commerce
websites, while providing administrative applications for decision-makers.

Keywords: Usability, User Interface, E-commerce, AHP, TOPSIS
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Oz

Elektroensefalogram (EEG) tabanli beyin-bilgisayar arayiizii (BBA) uygulamalarinda, kisilerin ilgili uzuv hareketlerini hayal
etmesiyle elde edilen motor hayali (MI) sinyallerinden &zellik ¢ikarmak ve bunlar1 siniflandirmak olduk¢a 6nemli bir konudur.
MI-EEG sinyalleriyle ilgili yapilan calismalarda, birgok farkli &zellik ¢ikarma yontemleri ve simiflandirma algoritmalar
kullanilmigtir. Fakat bu sinyallerde smif sayisi arttikga elde edilen siniflandirma basarilart arasinda belirgin farklar
gozlemlenmistir. Onerilen yontemde, sinyallerin gii¢ spektral yogunlugu (PSD) bilgilerini igeren ozellik ¢ikarma ydntemi
sunulmustur. Ham EEG verilerine ampirik mod ayristirmast (EMD) uygulanarak farkli frekans seviyelerindeki sinyaller elde
edilmistir. Bu sinyallerin PSD degerleri welch yontemi kullanilarak hesaplanmistir. Elde edilen PSD degerleri bir dznitelik
vektoriinde birlestirilmistir. Olugturulan 6znitelik vektorlerini kullanarak, popiiler bir derin 6grenme algoritmasi olan uzun-kisa
donem hafiza (LSTM) agi egitilmistir. Egitim sonucunda elde edilen test basarilarinin, kisiler ve kanallar bazindaki

karsilagtirmalar1 detayli olarak yapilmistir. Karsilagtirma sonucunda kafa derisinin merkez noktasinda bulunan kanallarin, diger
kanallara gore daha basarili olduklart goriilmiistiir.

Anahtar Kelimeler: Ampirik Mod Ayristirmasi, Beyin-Bilgisayar Arayiizii, Uzun-Kisa Dénem Hafiza, Welch Y 6ntemi.

Classification of Four-Class Motor Imaginary EEG Signals with
Deep Learning Using Empirical Mode Decomposition and Welch
Method

Abstract

In electroencephalogram (EEG) based brain-computer interface (BCI) applications, it is very important to extract features
from motor imagery (MI) signals obtained by imagining related limb movements and to classify them. Many different feature
extraction methods and classification algorithms have been used in studies on MI-EEG signals. However, significant differences
have been observed between the classification accuracies obtained as the number of classes increased in these signals. In the
proposed method, feature extraction method including power spectral density (PSD) information of signals is presented. By
applying empirical mode decomposition (EMD) to the raw EEG data, signals at different frequency levels were obtained. The
PSD values of these signals were calculated using the welch method. The PSD values obtained were combined in a feature vector.
Using the generated feature vectors, the long-short term memory (LSTM) network, a popular deep learning algorithm, was
trained. The comparisons of the test accuracies obtained as a result of the training on the basis of individuals and channels were
made in detail. As a result of the comparison, it was observed that the channels at the center of the scalp are more successful than
the other channels.

Keywords: Empirical Mode Decomposition, Brain-Computer Interface, Long-Short Term Memory, Welch Method.
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Abstract

The probability of encountering cyber-attacks increases with the proliferation of internet usage and the increase in the number of
network devices. Intrusion detection systems are used in order to prevent the damages caused by cyber-attacks. In this study, an
intrusion detection implementation based on feature selection was performed by using a convolutional neural network in order to
prevent cyber-attacks. CSE-CIC-IDS2018 dataset was used during the training and testing stages. Attributes of the dataset were
trained on the preprocessing layer, classification layer, and two-layer convolutional neural network. The implementation performance
was assessed through accuracy, precision, and recall metrics. A retraining stage was performed in order to resolve the over-learning
problem of the network. Intrusion detection was performed through synthetic data generation within the dataset. SMOTE (Synthetic
Minority Over Sampling Technique) was used for synthetic data generation. In the study, Brute Force, SQL Injection, Botnet, and DoS
attacks were selected as the types of threat. Attack detection accuracy of the intrusion detection system was found 98.32% and the
detection accuracy obtained after retraining was found 98.8%. Following the training performed with synthetic data added into the
dataset, the neural network carried out a binary classification of the data. The performance rate of detection and classification of the
data as a threat was determined as 98.7% for Brute Force, 98.5% for DoS, 98.9% for Botnet, and 99.1% for SQL Injection.

Keywords: Keywords: Intrusion Detection Systems, Convolutional Neural Network, SMOTE, Deep Learning, Cyber Security

Evrisimli Sinir Agina Dayali Ag Saldir1 Tespit Yaklasim

Oz

Internet kullanimmin yayginlagmasi ve aga baglh cihaz sayisinin artmasi ile siber saldirilarla karsilasma olasiligi artmaktadir. Siber
saldirilarin verdigi zararlari, engellemek i¢in saldiri tespit sistemleri kullanilmaktadir. Bu ¢alismada siber saldirilarin engellenmesi
i¢in, evrigimli sinir ag1 kullanilarak 6zellik se¢imine dayali saldir1 tespit uygulamasi gergeklestirilmistir. Egitim ve test islemlerinde
CSE-CIC-IDS2018 veri seti kullamilmigtir. Veri setindeki 6znitelikler, 6n islem katmani, simiflandirma katmani ve iki katmanli
evrisimli sinir ag1 lizerinde egitilmistir. Uygulamanin performansi accuracy, precision ve recall 6lgiitleri ile degerlendirilmistir. Agin
asir1 0grenme sorununu gidermek igin yeniden egitim asamasi gerceklestirilmistir. Veri seti igerisinde sentetik veri tretimi
gerceklestirilerek izinsiz giris tespiti yapilmustir. Sentetik veri tiretimi icin SMOTE (Synthetic Minority Over Sampling Technique)
yontemi kullanilmigtir. Calismada tehdit tiirleri olarak Brute Force, Sql Injection, Botnet ve DoS saldirilar1 se¢ilmistir. Saldir1 tespit
sistemine ait saldir1 algilama dogrulugu %98.32 ve yeniden egitim sonrasi elde edilen algilama dogrulugu ise %98.8 olarak tespit
edilmigtir. Veri setine eklenen sentetik veriler ile gerceklestirilen egitim sonunda sinir agi, verilerin ikili siniflandirma islemini
gerceklestirmigtir. Verilerin tehdit olarak algilanip siniflandirilmasindaki basarimi, Brute Force icin %98.7, DoS i¢in %98.5, Botnet
icin %98.9 ve SQL Injection i¢in %99.1 olarak bulunmustur.
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Oz

Bu caligmada, farkli kimyasal birimlere ait dogrusal olmayan siiregler iceren bir endiistriyel tesisteki 20 farkli arizanin tespiti ve
smiflandirilmasi yapilmistir. Kullanilan veri seti biiyiik bir endiistriyel tesisten elde edilen IEEEDataPort ¢evrimigi veri kiimesidir.
Tennessee Eastman Siireci olarak bilinen bu veri seti 20 farkli hata tiirii ile 52 islem noktasindan alinan lgiimleri igerir. Bu 6lgiimler
tizerinden Poincare ¢izimleri elde edilerek her iglem noktasi i¢in sik kullanilan dogrusal olmayan Oznitelikler ¢ikarilmistir. Bu
Oznitelikler %5 istatistiksel anlamlilik diizeyinde tek yonlit ANOVA testine uygulanarak hata tiirleri arasinda istatistiksel olarak anlaml
fark oldugunu gosterenler secilmistir. Hem tiim 6znitelikler hem de sadece ANOVA ile secilen 6znitelikler bes farkli topluluk 6grenmesi
algoritmas1 (Boosted Trees, Bagged Trees, Subspace Discriminant, Subspace KNN ve RUSBoosted Trees) kullanilarak
smiflandirilmistir. Bu ¢alismada elde edilen en yiiksek siniflandirici dogrulugu Subspace Discriminant algoritmasi kulanilarak %89,5
olarak elde edilmistir. Ayni verisetini kullanan benzer ¢alismalarla kiyaslanabilir bir basari diizeyine ulagilmistir. Ote yandan, ANOVA
tabanli 6znitelik se¢iminin bu tiir endiistriyel proses tesislerinde arizalarin teshisinde bariz bir tstiinliik saglamadigi gorilmiistiir.

énahtar Kelimeler: Tennessee Eastman Proses Sistemi, Ariza Tespiti, Ariza Teshisi, Topluluk Ogrenmesi, Poincare Grafik
Olgtimleri, Tek Y6nli ANOVA Testi.

Fault Detection and Diagnosis on Process Control Systems Using
Ensemble Learning Algorithms from Poincare Plot Measures

Abstract

This study aimed to detect and classify 20 different malfunctions in an industrial facility that involves nonlinear processes from various
chemical units. The IEEEDataPort online dataset, acquired from a large industrial plant, was used in this study. It contains measures
from 52 process points in Tennessee Eastman Process with 20 different fault types. We extracted two commonly used nonlinear features
from Poincare Plots for each measurement point. The statistically meaningful features, which show statistically significant differences
among fault types with a significance of 5%, were selected from these features. Five distinct Ensemble Learner algorithms (Boosted
Trees, Bagged Trees, Subspace Discriminant, Subspace KNN, and RUSBoosted Trees) discriminated the fault types using all features
and the selected features only. The maximum classifier accuracies were 89.5% for both feature sets using the Subspace Discriminant
method in this study. This performance is a comprehendible result among the results achieved in similar studies. On the other hand,
ANOVA-based feature selection didn't result in a clear advantage to diagnose faults in such industrial process plants.

Keywords: Tennessee Eastman Process System, Fault Detection, Fault Diagnosis, Ensemble Learning, Poincare Plot Measures, One-
Way ANOVA Test.
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Abstract

This paper presents a feature based docking strategy with a LIDAR for a non holonomic mobile platform to be charged at the charging
station. The docking station has only a V-shape structure to be detected from the LiDAR scans. The proposed docking algorithm
consists of three main sections which are the localization of the VV-Shaped feature with the LIDAR measurements, the path generation
with a quintic polynomial and the Proportional Integral Derivative (PID) implementation to track the generated points of the path and
correct the yaw angle along the way. Once the relative position of the docking station is detected by matching the synthetically
generated V-shape feature with the current Lidar scans, the trajectories are generated by calculating the coeeficients of the quintic
polynomial. Afterwards, the initial states, the states and the yaw angles at the points along the path are taken as inputs and the
algorithm corrects the robot’s yaw angle as it follows the path by a PID control. The algorithm is both tested within the simulation
environment and the real test environment. The platform docks with a good accuracy which is around = 2 cm inx and y, + 1° in 6.
With the proposed strategy, additional sensors are not necessary on the platform or on the charging station. Moreover, the robot can
navigate even in the absence of light with a good accuracy. Hence, a cheaper solution is obtained for an important problem of
autonomous mobile robotic applications.

Keywords: Non holonomic platform, Feature based docking, LiDAR

V-sekil Ozelliklerine ve Lidar Sensoriine Dayah Yeni Bir Kenetlenme
Algoritmasi

Oz

Bu c¢alisma, sarj istasyonunda sarj edilecek holonomik olmayan bir mobil platform i¢in LiDAR ile 6zellik tabanli bir kenetlenme
stratejisi sunar. Sarj/kenetlenme istasyonu, LiDAR taramalarindan tespit edilebilecek yalnizca V seklinde bir yapiya sahiptir. Onerilen
yerlestirme algoritmasi, V-sekil 6zelliginin LiIDAR 6l¢iimleriyle bulunmasi, besli polinom ile yol olusturulmasi ve yolun olusturulan
noktalarini izlemek ve diizeltmek i¢in Orantili integral Tiirev (PID) uygulamasi olmak iizere ii¢c ana boliimden olusur. Sentetik olarak
olugturulan V-sekli 6zelligi mevcut Lidar taramalari ile eslestirilerek kenetlenme istasyonunun goéreceli konumu tespit edildiginde,
besli polinomun katsayilart hesaplanarak yoriingeler olusturulur. Daha sonra, yol boyunca noktalardaki baslangic durumlari, durumlar
ve sapma agilari girdi olarak alinir ve algoritma, PID kontrolii ile yolu takip ederken robotun sapma agisim diizeltir. Algoritma hem
simiilasyon ortaminda hem de gergek test ortaminda test edildi. Platform, x ve y'de + 2 cm, 8'de + 1° civarinda olan iyi bir dogrulukla
yanagmaktadir. Onerilen strateji ile platformda veya sarj istasyonunda ek sensorler gerekli degildir. Ustelik robot, 151k olmadiginda
bile iyi bir dogrulukla hareket edebilir. Boylelikle otonom mobil robotik uygulamalarinin énemli bir problemi icin daha ucuz bir
¢ozlim elde edilmektedir.

Anahtar Kelimeler: Holonomik olmayan platform, Ozellik tabanli kenetlenme, LiDAR
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Oz

Teknoloji alanindaki hizli gelismelerle birlikte giiniimiizde geleneksel TV ler birgok yeni dzellik kazanarak akilli TV’lere dontigmiistiir.
Bu doniisimle birlikte TV araytizlerinin karmasiklig1 da giderek artmis ve kullanilabilirlik problemlerine sebep olmaya baglamistir.
Kullanilabilirlik problemlerinin {iriin tasariminin erken asamalarinda belirlenmesi firmalarin maliyetlerini diisirmekte ve miisterilere
daha kullanilabilir sistemler sunulabilmektedir. Ancak kullanilabilirlik degerlendirmesinin ¢esitli asamalari uzman goriislerine
dayanmakta ve uzun siireler almaktadir. Makine 6grenmesi ve yapay zeka teknolojileri pek cok alanda oldugu gibi kullanilabilirlik
degerlendirmesinde de bazi siireglerin otomasyonu ile siireglerin hizlandirilmasi konusunda kullanilabilir. Bu g¢alismanin amaci
kullanilabilirlik problemlerinin 6ncelik diizeyleri agisindan belirli ériintiilere sahip olup olmadigin iliskilendirme kurallar1 teknigi ile
arastirmak ve ¢esitli makine 6grenmesi algoritmalar1 (naive bayes, lojistik regresyon, hizli genis marjin, derin 6grenme, rastgele orman,
gradyan arttrma agaglari, destek vektdor makineleri teknikleri) yardimiyla kullanilabilirlik problemlerini o6nceliklerine gore
smiflandirmaktir. Bu amagla Tiirkiye’nin 6nde gelen dijital platformlarindan birisi olan Digitiirk’ten TV ve set iistii cihaz arayiiziiniin
yazilimcilar tarafindan degerlendirmesi sonucunda elde edilen 3695 problem temin edilmistir. Elde edilen veri incelenerek toplamda
kullanilabilirlikle ilgili 2752 problem belirlenmistir. Analizler oncesinde metinlerden olusan veri seti, sozciiklerine ayirma
(tokenization), filtreleme, kok bulma (stemming) gibi on islemlerden gegirilerek analizler i¢in hazir hale getirilmistir. Calisma
kapsaminda 6ncelik diizeyleri agisindan kullanilabilirlik problemlerinin sahip oldugu oriintiiler tespit edilmistir. Ayrica kullanilabilirlik
problemleri farkli egitim/test verisi oranlar1 (50/50, 55/45, 60/40, 65/35, 70/30, 75/25, 80/20, 85/15, 90/10, 95/5) kullanilarak
onceliklerine gore siniflandiriimistir. Smiflandirma algoritmalarinin performanslart dogruluk orani ve F1-skor metrikleri kullanilarak
kargilagtirtlmistir. Calisma sonucunda oncelik diizeylerine gore siniflandirmada en yiiksek dogruluk oranini (%76,21) destek vektor
makineleri algoritmasi verirken en yiiksek F1-skor degerini ise (%79,51) ile derin 6grenme algoritmasi vermistir.

Anahtar Kelimeler: TV, Set iistii cihaz, Kullanilabilirlik Problemleri, Onceliklendirme, Makine 6grenmesi, Metin madenciligi

The Use of Machine Learning in Evaluating the Usability of TV and Set-Top
Boxes Interfaces

Abstract

With the rapid developments in technology, today traditional TVs have gained many new features and turned into smart TVs. With this
transformation, the complexity of TV interfaces gradually has increased and started to cause usability problems. Identifying usability
problems in the early stages of the product design reduces the costs of companies and provides more usable systems to customers.
However, the various stages of usability evaluation are based on expert opinion and take a long time. Machine learning and artificial
intelligence technologies can be used in usability evaluation as in many areas to automate and speed up the processes. This study aims
to investigate whether usability problems have certain patterns in terms of importance levels using the association rules technique and
to classify usability problems with the help of various machine learning algorithms (naive bayes, logistic regression, fast large margin,
deep learning, random forest, gradient boosted trees, support vector machines) according to their importance levels. For this purpose,
3695 problems of a TV and set-top box interface determined by the software developers were obtained from Digiturk, which is one of
Turkey's leading digital platforms. By examining the problems obtained, in total 2752 usability problems were determined. Before the
analyze, the data set consisting of texts was made ready for analysis by pre-processing such as tokenization, filtering, stemming. As a
result of the study, the patterns of usability problems according to their importance levels were obtained by using the association rules
technique. Furthermore, usability problems were classified according to their priorities using different training/test data splitting ratios
(50/50, 55/45, 60/40, 65/35, 70/30, 75/25, 80/20, 85/15, 90/10, 95/5). The performances of the classification algorithms were compared
according to accuracy rate and F1-score metrics. As a result of the study, support vector machines had the highest accuracy level
(76.21%) and deep learning algorithms had the highest F1-score (%79,51) in the classification of usability problems according to priority
levels.

Keywords: TV, Set-top box, Usability, Machine learning, Text mining.
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Kullanilabilirlik, miisteri memnuniyeti ve marka sadakati tizerinde 6nemli etkisi olan ve kullanici arayiizlerinin ne kadar kullanici dostu
oldugunu gosteren onemli bir faktordiir. Bu sebeple arayiizlerin ve sistemlerin tasarim, gelistirme ve denetimleri asamasinda
kullanilabilirlik problemlerinin tespit edilebilmesi igin pek ¢ok yontem gelistirilmistir. Kullanilabilirlik degerlendirme yontemlerinden
bir tanesi de sezgisel degerlendirme yontemidir. Uzmanlar tarafindan gerceklestirilen sezgisel degerlendirme, genel kullanilabilirlik
prensipleri olarak tanimlanan sezgisellere dayali bir yontemdir. Sezgisel degerlendirme siireglerinde kullanilacak sistemlere 6zgii
sezgisellerin gelistirilmesi ise uzman goriislerine dayali uzun ve zorlu bir siiregtir. Makine dgrenmesi ve yapay zeka teknolojileri pek
¢ok alanda oldugu gibi kullanilabilirlik alaninda da yeni sezgisellerin gelistirilmesi ile ilgili siireclerin otomasyonu konusunda
kullanilabilir. Bu ¢aligmanin amaci kullanilabilirlik problemlerine dayali olarak yeni sezgisel gelistirme siireglerini etkinlestirmek i¢in
veri madenciligi ve makine 6grenmesi tekniklerinin kullanilmasidir. Bu amagla Tiirkiye’nin 6nde gelen dijital platformlarindan birisi
olan Digitlirk’ten TV ve set {istii cihaz arayiiziinlin yazilimcilar tarafindan degerlendirmesi sonucunda elde edilen 3695 kayit temin
edilmistir ve kayitlar incelenerek toplamda 2752 kullanilabilirlik problemi belirlenmistir. Elde edilen kullanilabilirlik problemleri
literatiirde yaygin bir sekilde kullanilan Nielsen’in on sezgiseli ile eslestirilmistir. Calisma kapsaminda oncelikle kullanilabilirlik
problemlerinin kullanilabilirlik sezgiselleri agisindan belirli Oriintiilere sahip olup olmadigi iliskilendirme kurallari teknigi ile
aragtiritlmistir. Ayrica kullanilabilirlik problemlerinin sezgisellerle eslestirilmeleri gesitli makine 6grenmesi algoritmalari (naive bayes,
lojistik regresyon, hizli genis marjin, derin 6grenme, rastgele orman, gradyan arttirma agaglari, destek vektor makineleri teknikleri)
yardimiyla tahmin edilmistir. Siniflandiricilarin validasyonu i¢in tekrarli holdout teknigi kullanilmustir. Veri seti farkl egitim/test
oranlarma (50:50, 55:45, 60:40, 65:35, 70:30, 75:25, 80:20, 85:15, 90:10, 95:5) béliinmiis ve modellerin performanslart dogruluk orani
ve Fl-skor metrikleri kullanilarak karsilastirilmistir. Calisma sonucunda Siniflandirma algoritmalarinin dogruluk oranlart %90’in
tizerinde, F1-skor degerleri de genel olarak %75 degerinin lizerinde gergeklesmistir. Simiflandirma algoritmalari arasinda gradyan
artirma agaglarinin diger algoritmalara gore daha iyi performans sergiledigi gézlemlenmistir.

Anahtar Kelimeler: TV, Set {istii cihaz, Kullanilabilirlik sezgiselleri, Makine 6grenmesi, Veri madenciligi

Association between Usability Heuristics and Problems: Use of Machine
Learning

Abstract

Usability is an important factor showing that how user-friendly user interfaces are and it has a significant impact on customer satisfaction
and brand loyalty. For this reason, many methods have been developed to identify usability problems during the design, development,
and evaluation of user interfaces and systems. One of these usability evaluation methods is the heuristic evaluation method. Heuristic
evaluation performed by experts is a method based on heuristics defined as general usability principles. The development of system-
specific heuristics to be used in heuristic evaluation processes is a long and challenging process based on expert opinions. Machine
learning and artificial intelligence technologies can be used in usability evaluation to automate the processes related to the development
of new heuristics as used in many areas. This study aims to use data mining and machine learning techniques to make new heuristic
development processes based on usability problems efficiently. Therefore, 3695 problems of a TV and set-top box interface determined
by the software developers were obtained from Digiturk, which is one of Turkey's leading digital platforms. By examining the problems
obtained, in total 2752 usability problems were determined. The usability problems were mapped with Nielsen's ten heuristics, which
are widely used in the literature. Firstly, whether the usability problems have certain patterns in terms of usability heuristics was
investigated with the association rules technique. Furthermore, the mappings of usability problems with heuristics were predicted using
various machine learning algorithms (naive bayes, logistic regression, fast large margin, deep learning, random forest, gradient boosted
trees, support vector machines techniques). The repeated holdout technique was used for the validation of classifiers. The data set was
split into different training / test ratios (50:50, 55:45, 60:40, 65:35, 70:30, 75:25, 80:20, 85:15, 90:10, 95:5) and the performance of the
models were compared using accuracy rate and Fl-score metrics. As a result of the study, the accuracy rates of the classification
algorithms were above 90%, and the F1-score values were generally above 75%. Among the classification algorithms, gradient boosted
trees generally perform better than the other algorithms.

Keywords: TV, Set-top box, Usability heuristics, Machine learning, Data mining.
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Oz

Goriintliiden goriintiiye doniisiim islemi; goriintii isleme, bilgisayar grafikleri ve bilgisayarla gérme alanindaki problem ¢6ziimlerinde
kullanilmaktadir. Goriintiiden goriintiiye doniisiim, belirli bir girdinin bir gorsel temsilini bagka bir temsille eslestirmeyi 6grenmeyi
gerektirmektedir. Uretici ¢ekismeli aglarla (GAN'lar) goriintiiden gériintiiye doniisiim yogun bir sekilde incelenmistir. Ve incelenen
yontemler cok modlu, siiper ¢oziiniirliklii, nesne doniistiirme ile ilgili doniistim vb. gibi birgok kisma uygulanmistir. Ancak, goriintiiden
goriintliiye doniistim teknikleri, istikrarsizlik ve gesitlilik eksikligi gibi bazi sorunlardan muzdariptir. Bu ¢alismada, GAN algoritmalarina
ve tiirevlerine dayanan gériintiiden gériintitye doniisim yontemlerine kapsamli bir genel bakis agis1 saglama amaglanmistir. Ayrica,
goriintiiden goriintiiye doniisiim teknikleri tartisilip ve analiz edilmektedir. Son olarak gelecekteki arastirilan yontemler ozetlenmekte
ve tartistlmaktadir.

Anahtar Kelimeler: Goriintiiden goriintiiye doniistim, iiretici cekismeli aglar, derin 6grenme

Review of Generative Adversarial Networks for Image-to-Image
Translation and Image Synthesis

Abstract

Image to image translation process is used in image processing, computer graphics and computer vision problem solving. Image-to-
image translation requires learning to match one visual representation of a given input to another representation. Image-to-image
translation has been extensively studied with producer adversarial networks (GANSs). And the methods studied are multimodal, super
tool, transformation into an object, and so on. It has been applied to many parts such as. However, it suffers from some issues such as
image-to-image formatting, instability, and lack of variety. This article is intended to provide a comprehensive overview of the image
translation methods according to GAN algorithms and their derivatives. In addition, its image-to-image formation is discussed and
analyzed. Finally, future research methods are summarized and discussed.

Keywords: Image-to-image translation, generative adversarial networks, deep learning.
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Geoteknik miihendisliginde iki farkli zemin seviyesi arasinda meydana gelen yatay kuvvetlerin stabilitesinin saglanmasinda dayanma duvarlari oldukca
yaygin kullanilan bir ¢éziimdiir. Bu ¢alismada Tiirkiye Deprem Yo6netmeligi 2018’ e gore konsol dayanma duvarmin optimum tasarimi modifiye ar1
kolonisi algoritmasi kullanilarak arastirilmistir. Dogada esinlenerek gelistirilen yapay ar1 kolonisi algoritmasi arilarin besin kaynagi bulma siirecini
taklit eden bir sezgisel optimizasyon yontemidir. Optimizasyon analizlerinde, konsol dayanma duvarinin optimum tasarimlari ekonomik tasrimlar elde
etmek i¢in aragtirilmistir ve maliyet fonksiyonu amag fonksiyonu olarak alinmigtir. Duvarin geometrisinden kaynaklanan boyut limitleri ve statik ve
dinamik yiikler etkisinde kayma, devrilme ve tasima giicii kontrollerinin normalize edilmis matematiksel ifadeleri algoritmaya sinirlayicilar olarak
eklenmistir. Optimizasyon analizlerinde, temelin 6n ve arka ampatman mesafeleri, govdenin alt ve iist genislikleri ve temel kalinlig1 ayrik tasarim
degiskeni olarak dikkate alinmis ve bu ayrik tasarim degisken degerleri kullanilarak tasarim kiimesi olusturulmustur. Haritada segilen bolgelere gore
Tiirkiye Deprem Haritas1’ ndan alinan farkli kisa periyot harita spektral ivme katsayilar1 ve farkli yerel zemin siniflari i¢in yapay art kolonisi algoritmast
ile optimize edilmis konsol dayanma duvarinin minimum maliyetleri aragtirilmigtir. Amag fonksiyonunun minimum degerleri ¢esitli zemin 6zellikleri
ve deprem yiiklerini igeren farkli tasarim durumlari agisindan karsilagtirilmistir. Farkli tasarim durumlart ve deprem etkisi dikkate alinarak elde edilen
optimum sonuglar incelendiginde degisen 6zelliklerin optimum tasarima etkisi sezgisel optimizasyon analizleri ile kisa zamanda mantikli olarak elde

edilmistir. Modifiye yapay ar1 kolonisi algoritmasinin ¢ok bilinmeyenli karmasik mithendislik problemlerinin ¢éziimiinde etkili ve basarili bir yontem
oldugu gorilmiistiir.

Anahtar Kelimeler: Konsol Dayanma Duvari, Deprem yiikii, Modifiye ar1 kolonisi algoritmasi, Ayrik degiskenli sezgisel tasarim optimizasyonu.

Optimum Design of Cantilever Retaining Wall with Modified
Artificial Bee Colony Algorithm according to Turkey Building
Earthquake Code 2018

Abstract

Retaining walls are a widely employed solution in geotechnical engineering to provide the stability of the horizontal forces occurring between two
different soil levels. In this study, the optimum design of the cantilever retaining wall according to the Turkish Earthquake Code 2018 was investigated
via a modified bee colony algorithm. The artificial bee colony algorithm, inspired by nature, is a heuristic optimization method that mimics the process
of bees tried to find food sources. In the optimization analyses, optimum designs of the cantilever retaining wall have been investigated to obtain
economical designs and the cost function has been taken as the objective function. Normalized mathematical expressions of the size limits arising from
the geometry of the wall and the check of the sliding, overturning, and bearing capacity under the static and dynamic loads have been added to the
algorithm as constraints. In the optimization analysis, the front and back extension length of the base, the top and bottom width of the stem, and the
base thickness have been taken into consideration as the discrete design parameters and formed the design space utilizing these discrete values of
parameters. The minimum costs of the cantilever retaining wall optimized by the artificial bee colony algorithm have been examined for different
values of local soil classes and short-period map spectral acceleration coefficients taken from the Turkey Earthquake Map according to the selected
regions in the map. The minimum values of the objective function have been compared in terms of the different design cases includes variable values
of soil properties and the earthquake loads. When the optimum results obtained by considering different design cases and earthquake loads are
examined, the effect of changing properties on the optimum design wall has been obtained coherently in a short time with heuristic optimization
analysis. It has been observed that the modified artificial bee colony algorithm is an effective and successful method in solving complex engineering
problems with many unknowns.

Keywords: Cantilever retaining wall, Seismic loads, Modified artificial bee colony algorithm, heuristic optimum design with discrete parameters
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Diyabet, insan viicudunda bir¢ok hastalig1 tetikleyen kronik bir hastaliktir. Insan viicudunu olumsuz etkileyen diyabet icin kritik seker
seviyeleri, hiperglisemi (yiiksek kan sekeri) ve hipoglisemi (diisiik kan sekeri) olarak adlandirilir. Kan sekerinin bu seviyelerin
istiinde veya altinda olmasi insan viicudunda cesitli tahribatlara neden olmaktadir. Mevcut sistemler, kan sekerini siirekli 6lgerek
takip yapmakta olup, kritik seviyeler gegildikten sonra kullaniciya uyar1 vermektedir. Kullanicinin uyarinin farketmesi, gerekli ilag
ve/veya tedbirleri almasina takiben kan sekeri istenilen seviyeye indirilebilmektedir. Bu durum, hasta viicudunun belirli bir siire kritik
seviyelerde ¢alismasina neden olmaktadir. Bu sorunun 6niine gegebilmek i¢in, kan sekerinin zaman igindeki degisiminden bir sonraki
kan sekerinin degerini tahmin edebilecek ve boylelikle, kritik seviyelerine ulasmadan hastay1 uyarabilecek bir sistem gelistirilmistir.
Onerilen sistem, uzun-kisa siireli bellek (Long Short Term Memory-LSTM) tabanli tekrarlayan sinir ag1 (Recurrent Neural Network-
RNN) ile zamanla degisen kan sekeri degerlerinden bir sonraki degeri tahmin edebilmektedir. Diyabet hastalarindan elde edilen
gergek veriler ile egitilen sistem, %95.6 dogruluga karsilik gelen 3.72 mg/dl'den daha diisiik bir hata ile kan sekerini tahmin
edebilmistir. Onerilen sistem, ayrica, kendi gelistirdigimiz BffDiabetes adli Android uygulamamizla birlestirilmistir. Uygulama,
Olgiilen kan sekeri degerini bir bulut sistemi iizerinden bir sonraki seker seviyesini tahmin etmek i¢in sunucuya gonderir. Sunucuda
kosturulan LSTM tabanli tahmin algoritmamiz gelen degere bagl olarak gelecek {i¢ zaman adimi i¢in seker degerlerini hesaplar.
Tahmin sonuclari, kan sekeri seviyesinin kritik agamalara ulasma egiliminde olup olmadigini degerlendirmek i¢in bulut sistemi
izerinden tekrar Android uygulamasina génderilir. Bu egilim tespit edilirse, uygulama hastay1 gerekli 6nlemler i¢in bir bildirimle
uyarir. Boylelikle, kan sekerini 6lgerek kablosuz (Bluetooth) aktarim yapan cihazlarla ¢alisabilecek bir platform diyabet hastalarinin
kullanimina sunularak giinliik hayat kalitelerinin artirilmas1 amaglanmustir.

Anahtar Kelimeler: Yapay Zeka, Tekrarlayan Sinir Agi, LSTM, Akilli Telefon, Android.

Artificial Intelligence based Blood Sugar Prediction with Smartphone
Application

Abstract

Diabetes is a chronic disease that triggers many diseases in the human body. Critical sugar levels for diabetes, which negatively
affects the human body, are referred to as hyperglycemia (high blood sugar) and hypoglycemia (low blood sugar). Blood sugar being
above or below these levels causes various damages in the human body. Existing systems monitor blood sugar continuously, and alert
the user after critical levels are passed. After the user notices the warning and takes the necessary medication and/or precautions, the
blood sugar can be reduced to the desired level. This situation causes the patient's body to work at critical levels for a certain period of
time. In order to avoid this problem, a system has been developed that can predict the value of the next blood sugar from the change in
blood sugar over time and thus alert the patient before reaching critical levels. The proposed system can predict the next value from
the time-varying blood sugar values with the Long Short Term Memory (LSTM) based recurrent neural network (RNN). Trained with
real data from diabetes patients, the system was able to predict blood sugar with an error of less than 3.72 mg/dl, corresponding to
95.6% accuracy. The proposed system is also combined with our custom-designed Android application called BffDiabetes. The
application sends the measured blood sugar value via a cloud system to the server to predict the next sugar level. Our LSTM-based
prediction algorithm run on the server calculates sugar values for the next three time steps based on the incoming value. The
prediction results are sent back to the Android app via the cloud system to assess whether the blood sugar level tends to reach critical
stages. If this trend is detected, the application alerts the patient with a notification for necessary precautions. In this way, it is aimed
to increase the quality of daily life by offering a platform that can work with devices that make wireless (Bluetooth) transmission by
measuring blood sugar.

Keywords: Artificial Intelligence, Recurrent Neural Network, LSTM, Smartphone, Android.
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Abstract

The novel coronavirus 2019 (COVID-19) is still spreading rapidly since it first appeared in Wuhan city of China in December 2019,
resulting in a worldwide pandemic. Early detection of positive cases plays a key role in preventing the further spread of the epidemic
which leads to the development of diagnostic methods that give rapid and accurate responses for the detection of COVID-19. Previous
studies confirmed that chest computed tomography (CT) is an indispensable tool for early screening and diagnosing of COVID-19
cases. As a result of examinations on CT scans, a radiological finding that is called ground-glass opacity, causing color, and texture
change, was found in the lung of a person with COVID-19. Due to the carelessness of radiologists who work long hours and the
misdiagnosis resulting in confusion of the findings with different diseases, an automatic system that helps radiologists is needed. In this
paper, we present a new approach based on fuzzy classification for the detection of COVID-19 using 3D CT volumes. In the proposed
approach, the skewness, kurtosis, and average statistical features of 3D CT images of patients consisting of two classes, COVID and
Normal, are calculated and the value ranges are determined for both classes. Three statistical features and value ranges are used as
membership functions in the development of fuzzy logic classifier. The proposed approach provides rapid and accurate diagnostics in
terms of COVID vs. Normal (binary classification) under a user-friendly interface. Experimental evaluations demonstrate that our
approach has great potential for radiologists to validate their initial screening and improve early diagnosis, isolation, and treatment,
which contributes to infection prevention and control of the epidemic.

Keywords: COVID-19, fuzzy classification, CT images, ground-glass opacity, statistical features.

Bilgisayarh Gogiis Tomografisi Kullanilarak Bulamk
Siniflandiricilarla COVID-19 Vakalarinin Tespiti

Oz
Yeni koronaviriis salgin1 (COVID-19), ilk olarak Aralik 2019'da Cin'in Wuhan sehrinde ortaya ¢iktigindan beri hizla yayilmakta ve
diinya capinda pandemiye neden olmaktadir. Pozitif vakalarin erken teshisi, COVID-19 tespiti i¢in hizli ve dogru yanitlar veren tani
yéntemlerinin gelismesine yol agan salgmin daha da yayilmasini énlemede dnemli bir rol oynar. Onceki calismalar, gégiis bilgisayarli
tomografisinin (BT) COVID-19 vakalarinin erken taranmasi ve teshisi i¢in gerekli bir arag oldugunu dogrulamustir. Incelemeler sonucu
COVID-19 hastaligia yakalanmis bir insanin akciger BT taramalarinda buzlu cam opasitesi ad1 verilen, renk ve doku degisikligine
sebep olan bir radyolojik bulgu bulunmustur. Uzun saatler ¢alisgan radyologlarin dikkatsizligi ve bulgularin farkli hastaliklarla
karistirilmasiyla sonuglanan yanlis tan1 nedeniyle radyologlara yardime1 olan otomatik bir sisteme ihtiya¢c dogmaktadir. Bu calismada,
3D BT kesitleri kullanilarak COVID-19 tespiti igin bulanik simiflandirmaya dayali yeni bir yaklasim sunuyoruz. Onerilen yaklasimda
COVID ve Normal olmak iizere iki siniftan olusan hastalarin 3D BT goriintiilerinin ¢arpiklik, basiklik ve ortalama istatistiksel 6zellikleri
hesaplanir ve her iki sinif i¢in deger araliklar1 belirlenir. Hesaplanan {ig istatistiksel 6zellik ve deger araliklar1 gelistirilen bulanik mantik
smiflandiricisinda tiyelik fonksiyonu olarak kullanilir. Uygun iiyelik fonksiyonlar1 ve kural tabaniyla ile gelistirilen bulanik siniflandirict
3D BT taramalarini siniflandirarak ¢ikisa verir. Bu bulanik siniflandirict sistem gelistirilen arayiiz ile birlestirerek radyologlara yardimci
bir sistem tasarlannustir. Onerilen yaklasim, kullanici dostu bu arayiiz altinda COVID ve Normal (ikili siniflandirma) agisindan hizli ve
dogru teshis saglamaktadir. Deneysel degerlendirmeler, yaklasimimizin radyologlarin ilk taramalarini dogrulamasi ve erken tani,
izolasyon ve tedaviyi iyilestirmesi igin biiyiik bir potansiyele sahip oldugunu ve bu da enfeksiyonun énlenmesine ve salginin kontroliine
katkida bulundugunu géstermektedir.

Anahtar Kelimeler: COVID-19, bulanik mantik siniflandirici, BT goriintiileri, buzlu cam opasitesi, istatistiksel 6zellikler.
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Oz

Dogal taglarin mimaride ve dekorasyonda kullaniminin artmasiyla mermere olan talep son yillarda giderek yiikselmistir. Yiikselen
talebi karsilayabilmek i¢in ireticilerin kapasite artirrmi kadar, mermer {iretim siireclerinin verimliligini de artirmalar1 gerekmektedir.
Mermer iiretim siireglerinden biri olan mermer siniflandirilmasinda yapilan insan kaynakli hatalardan dolayi tiretim hizi ve verimi
diismektedir. Bu ¢alismada, mermerlerin yanlis siniflandirma problemine ¢6ziim olarak farkli renk ve dokulara sahip mermer
tiirlerinin yiiksek basarimla siiflandiran yapay zeka destekli bir sistem dnerilmektedir. Onerilen sistemde, 5 farkli mermer tiiriine ait
516 mermer goriintiisiiniin smiflandirilmasi i¢in 12 evrisimsel sinir ag1 mimarisi, transfer 6grenme ve derin 6grenme yontemleri
kullanilarak egitilmistir. Artirilmis veri kiimesi ile yapilan egitimler sonucunda transfer 6grenme uygulanan VGG-16 mimarisi ile
%96.07 smiflandirma basaris1 elde edilmistir. Onerilen sistem, benzer calismalardan farkli olarak, gelistirdigimiz arayiiz ile

birlestirilmistir. Boylelikle, iiretim siirecinde daha az insan kaynakli hata ile mermerlerin siniflandirilmasma katki saglanmasi
amaglanmustir.

Anahtar Kelimeler: Mermer siniflandirilmasi, Derin 6grenme, Transfer 6grenme, Evrisimsel sinir aglari.

Deep Learning Based Automated Classification of
Marble Surfaces

Abstract

The demand for marble has increased gradually in recent years with the increasing use of natural stones in architecture and decoration.
In order to meet the rising demand, producers must increase the efficiency of their marble production processes as well as increase
their capacity. Production speed and efficiency decrease due to human-induced errors in marble classification, which is one of the
marble production processes. In this study, as a solution to the problem of misclassification of marbles, an artificial intelligence
supported system that classifies marble types with different colors and textures with high performance is proposed. In the proposed
system, 12 convolutional neural network architectures were employed using transfer learning and deep learning methods to classify
516 marble images of 5 different marble types. As a result of the training with the augmented dataset, 96.07% classification accuracy
was achieved with the VGG-16 architecture using transfer learning. Unlike similar studies, the proposed system has been integrated
with our custom-designed interface. Thus, it is aimed to contribute to the classification of marbles which leads to less human-induced
production issues.

Keywords: Marble classification, Deep learning, Transfer learning, Convolutional neural network.
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Oz

Dental biyometri, kisilerin kimliklerinin tespiti i¢in dental bilgilerinin kullanildig1 biyometri tiiriidiir. iris, parmak izi, yiiriiyiis gibi
diger biyometrik 6zellikler giiniimiizde kisilerin taninmasi amasiyla basarili bir sekilde kullanilmaktadir. Ancak bu oOzellikler cesitli
nedenlerle kolayce zarar gorebilirler. Ornegin yangin, deprem ve trafik kazasi gibi kisinin agir yaralandig1 durumlarda, bu biyometrik
ozellikler zarar gorebilir ve kullanilamaz hale gelebilir. Disler ise diger biyometrik 6zelliklere gore daha dayaniklidir. Daha zor
bozulurlar. Dislerin bu 6zelligi sayesinde dental biyometri, diger biyometrik 6zelliklerin kullanilabilir olmadigi durumlarda tercih
edilmektedir. Dental goriintiilemede bitewing, periapikal ve panoramik rontgen gibi farkli yontemler bulunmaktadir. Bitewing tipi
rontgen goriintiilerinde ¢enenin bir bolimiinde alt ve st disler goriintiilenmektedir. Periapikal rontgenler bir ya birkag disin detayli
gortntiilendigi rontgenlerdir. Panoramik rontgen goriintiileri ise tiim ¢enenin panoramik bir sekilde goriintiilendigi rontgen tiiriidiir.
Bu rontgen tipinde tiim disler bir arada goriintiilenmektedir. Panoramik rontgenler ¢ene ve dis yapilart konusunda daha fazla bilgi
icermesi yoniiyle daha avantajlidir. Ancak buna karsin panoramik rontgen gériintiilerinde, ¢ene ve burun kemigi, 1sirma diski gibi
istenmeyen dgeler bulunmaktadir. Bu durum gériintiilerin islenmesini zorlastirmaktadir. Ug réntgen tiiriiniin islenmesinde ortak olarak
diisiik parlaklik degisimi, tist iiste gelen ya da farkli yonelimlerde olan disler gibi zorluklar bulunmaktadir. Dental radyografi
goriintillerinden kisi tanima uygulamasinin ana asamalari; alt ve {ist ¢ene ayrimi, dis ayrimi, 6zellik ¢ikarimi ve eslestirmedir. Bu
asamalardan ilki alt-iist cene segmentasyonudur. Bu asamanin yiiksek dogrulukla yapilmasi, sonraki asamalar1 da etkilemektedir. Bu
nedenle ¢ene ayirma igleminin en az hata ile tamamlanmasi 6nemlidir. Bu ¢aligmada panoramik rontgen goriintiilerinde, alt ve {ist
cene segmentasyonu igin yeni bir yontem énerilmistir. Onerilen yontem ile kullanilan veri tabaninda yiiksek dogruluk ile gene ayirma
islemi gergeklestirilmistir. Kiyaslanan giincel diger ¢aligmalara gore daha yiiksek dogruluk orami elde edilmistir.

Anahtar Kelimeler: dental kisi tanmima, boliitleme, medikal goriintiileme, goriintii isleme, biyometri.

A New Jaw Segmentation Method on Panoramic X-Ray Images for
Dental Human Identification

Abstract

Dental biometry is a biometry method in which dental information is used to identify individuals. Other biometric features such as
iris, fingerprints, and gait are successfully used today to identify people. However, these features can be easily damaged for various
reasons. For example; these biometric properties can be damaged and become unusable in cases of heavy damage such as fire,
earthquake and traffic accident. Teeth are more durable than other biometric features. They deteriorate more difficultly. Thanks to this
feature of teeth, dental biometry is preferred when other biometric features are not available. There are different methods in dental
imaging such as bitewing, periapical and panoramic x-ray. Bitewing type x-ray images shows the upper and lower teeth in a part of
the jaw. Periapical X-rays are X-rays that show one or more teeth in detail. Periapical x-rays are images that are shown one or more
teeth in detail. Panoramic x-ray images, on the other hand, are a type of x-ray in which the entire jaw is viewed in a panoramic way.
In this type of x-ray, all teeth are displayed together. Panoramic x-rays are more advantageous in that they contain more information
about jaw and tooth structures. However, panoramic Xx-ray images contain undesirable items such as jawbone, nasal bone and bite
disc. This situation makes it difficult to process images. Common difficulties in processing the three X-ray types are low brightness
variation, overlapping teeth or teeth with different orientations. Main stages of person recognition application from dental radiography
images are lower and upper jaw separation, tooth separation, feature extraction and matching. The first of these stages is the lower
upper jaw segmentation. Failure to do this stage with high accuracy affects the next stages as well. For this reason, it is important to
complete the jaw separation process with the least error. In this study, a new method is proposed for upper and lower jaw
segmentation in panoramic x-ray images. With the proposed method, jaw separation was performed with high accuracy in the
database used. In addition, higher accuracy rate was achieved compared to other compared current studies.

Keywords: dental human identification, segmentation, medical imaging, image processing, biometrics.
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Oz
Bilgi teknolojilerindeki ilerlemeler ile, Web’te aralarinda sosyo ekonomik ve epidemiyolojik konularin da yer aldigi birgok konuda
onemli boyutta metin belgeleri paylasilmaktadir. Internetteki ¢esitli platformlarda paylasilan haber makaleleri, hastalik raporlar1 ve
haber biiltenleri gibi metin-tabanli paylagimlar, ortaya ¢ikan bulasici hastalik salginlarinin erken tespiti i¢in de dnemli bir bilgi
kaynagi niteligine sahiptir. Bu bilgi, web tabanli biyo gozetim sistemleri gelistirilmesi i¢in de son derece kritik dnem tasimaktadir.

Webte yayimlanan haber makalelerinin sayisinin siirekli olarak artmasi, bu kaynaklarinin hastalik, salgin ve sosyo-ekonomik faktorleri

onceden belirlemede kullanilmasim zorlastirmaktadir. Bu nedenle, etkin bir web tabanli biyogdzetim sistemi gelistirilmesi i¢in, haber
metinlerini uygun konulara hizli ve yiiksek basarim ile atayan metin madenciligi ve makine 6grenmesi tabanli sistemlere gereksinim
duyulmaktadir. Bu ¢alismada, hayvanlar iizerinde viral bir hastalik olan ASF ve sosyo-ekonomik konularda haber metinleri igeren bir
derlem {izerinde temel makine 6grenmesi siniflandirma algoritmalarinin, siiflandirici toplulugu mimarilerinin ve temel metin temsil
yontemlerinin basarimlar1 karsilagtirmali olarak degerlendirilmistir. Haber metinlerinin temsil edilmesinde ti¢ temel n gram modeli
olan (1gram, 2gram ve 3-gram) temsilleri, terim sikligi, terim varhigi ve TF-IDF terim agirliklandirma yaklagimlari ile birarada
kullanilarak toplam dokuz farkli metin temsili elde edilmistir. Elde edilen metin temsilleri, dort temel siniflandirma algoritmasi olan
Naive Bayes algoritmasi, destek vektér makineleri, k-en yakin komsu algoritmasi ve lojistik regresyon algoritmalari ile
degerlendirilmistir. Bunun yam sira, torbalama ydntemi, yiikseltme yontemi, rastgele alt uzay yontemi ve cogunluk oylamasi
algoritmas1 kullanilarak, haber metinlerinden sosyo ekonomik ve epidemiyolojik konularin saptanmasinda, topluluk 6grenme
yontemlerinin etkinlikleri de analiz edilmistir. Deneysel analizlerde kullanilan temel siniflandiricilar arasinda en yiiksek basarim
Naive Bayes algoritmasi ile topluluk 6grenmesi mimarileri arasinda en yiiksek basarim ise rastgele alt-orman algoritmasinin Naive
Bayes ile kullanilmasiyla elde edilmistir. Deneysel sonuglar, metin madenciligi ve makine Ogrenmesi ydntemlerinin salgin
hastaliklarin erken belirlenmesi i¢in kullanilmasmin uygun oldugunu gostermektedir.

Anahtar Kelimeler: Metin madenciligi, Makine 6grenmesi, Topluluk 6grenmesi.

Identification of Socio-economic and Epidemiological Issues from
News Texts Based on Text Mining

Abstract

With the advances in information technologies, important text documents are shared on the Web on many topics, including socio
economic and epidemiological issues. Text-based posts, such as, news articles, disease reports and news bulletins shared on various
platforms on the Internet are also important sources of information for early detection of emerging infectious disease outbreaks. This
information is also critical for the development of web-based bio-surveillance systems. The continuous increase in the number of
news articles published on the web makes it difficult to use these sources to predict disease, epidemic and socio economic factors.
Therefore, in order to develop an effective web-based bio-surveillance system, text mining and machine learning-based systems are
required that assign news texts to appropriate topics with high predictive performance and speed. In this study, the performance of

conventional machine learning classifiers, ensemble learning architectures and conventional text representation methods were
evaluated comparatively on a collection of ASF, a viral disease on animals, and news texts on socio economic issues. A total of nine
different text representations were obtained by using three basic n gram model (1 gram, 2 gram and 3 gram) representations, term
frequency, term existence and TF-IDF term weighting approaches to represent news texts. The text representations obtained were
evaluated using five basic classification algorithms, namely, Naive Bayes algorithm, support vector machines, k-nearest neighbor
algorithm, and logistic regression algorithms. In addition, the predictive performances of ensemble learning methods (namely,
Bagging method, Boosting method, random subspace method and majority voting algorithm) have been evaluated on the
identification of socio-economic and epidemiological issues from news texts. Among the basic classifiers used in experimental
analysis, the highest performance was obtained with Naive Bayes algorithm and community learning architectures, while the hig hest
performance was obtained by using the random sub-forest algorithm with Naive Bayes. Experimental results show that it is
appropriate to use text mining and machine learning methods for early detection of epidemics.

Keywords: Text mining, Machine learning, Ensemble learning.
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Ozet

Literatiirde otonom kara araglar1 yol takibi problemini ¢6zmek i¢in farkli yontemler dnerilmistir. Bu yontemler geometrik tabanli ve
model tabanli yontemler olarak iki ana gruba ayrilabilir. Model tabanli yontemlerde aracin dinamik modeli kullanilirken, geometrik
tabanli yontemlerde sadece ara¢ ve yol arasindaki geometrik iliskilerden yararlanilir. Yapilarinin basit olmasi nedeniyle geometrik
tabanli yontemler uygulamalarda siklikla kullanilmaktadir. Stanley ve Pure Pursuit yontemleri en yaygin kullanilan geometrik tabanl
yontemlerdir. Stanley yontemi diiz yolda daha iyi bir yol takip performansi gésterirken, doniislerde daha diisikk bir performans
sergilemektedir. Pure Pursuit yontemi ise doniislerde daha iyi bir performans sergilerken, diiz yolda daha diisiik bir performans
gostermektedir. Bu ¢aligmada Pure Pursuit ve Stanley yontemlerinin iistiin yanlarini bir arada kullanabilmek i¢in bulanik mantik
tabanl1 bir hibrit kontrol yontemi 6nerilmistir. Bu yontemde yolun geometrisine bagli olarak Stanley ve Pure Pursuit yontemleri ile
elde edilen direksiyon ag¢1 degerleri agirliklandirilarak tek bir direksiyon agist degeri hesaplanmaktadir. Agirliklandirma parametresi
dinamik olup bir bulanik ¢ikarim mekanizmasi tarafindan ileri bakma acis1 degerlendirilerek ayarlanmaktadir. Onerilen y&ntemin
performans: farkli yol sartlarinda test edilmis ve elde edilen sonuglar Stanley, Pure Pursuit yontemleri ve mevcut bir hibrit yontem ile
karsilastirilmistir. Benzetim sonuglari 6nerilen yontemin diger klasik iki yonteme ve mevcut hibrit yonteme gore daha tistiin bir yol
takip performansi sergiledigini gostermistir.

Anahtar Kelimeler: Yol takibi, otonom araglar, geometrik yol takibi, hibrit kontrol, bulanik mantik.

A Fuzzy Logic Based Hybrid Path Tracking Method

Abstract

Various methods have been proposed to solve the path tracking problem of autonomous ground vehicles in the literature. These
methods can be divided into two main groups as geometric-based and model-based methods. While the dynamic model of the vehicle
is used in model-based methods, only geometric relations between the vehicle and the path are used in geometric-based methods.
Geometric-based methods are frequently used in applications due to their simple structures. Stanley and Pure Pursuit methods are the
most widely used geometric-based methods. While the Stanley method shows a better tracking performance on a straight path, it
shows a lower performance on turns. On the other hand, the Pure Pursuit method performs better performance on turns but shows a
lower performance on the straight paths. In this study, a fuzzy logic-based hybrid control method is proposed to use the advantages of
Pure Pursuit and Stanley methods together. In this method, the steering angle value is calculated by weighting the steering angle
values obtained by Stanley and Pure Pursuit methods depending on the geometry of the path. The weighting parameter is dynamic and
is adjusted by a fuzzy inference mechanism by evaluating the look-ahead angle. The performance of the proposed method is tested
under different path conditions and the results obtained are compared with Stanley, Pure Pursuit methods, and an existing hybrid
method. The simulation results show that the proposed method exhibits a superior path tracking performance compared to the other
two conventional methods and the existing hybrid method.

Keywords: Path tracking, autonomous vehicles, geometric path tracking, hybrid control, fuzzy logic.
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Abstract

Recommender systems provide personalized suggestions by processing user and item information and interactions. Personalized
product recommendations make it easier for users to access products that interest them. Course recommendation systems, on the other
hand, aim to guide students to fields of interest in which they can succeed. On e-learning sites, there are many courses and students
from different fields. Also, students can select courses from other than the fields they are studying. However, students in educational
institutions must follow a curriculum. Since each educational institution has distinct constraints on course selection, a specific
approach to the problem is required to develop a course recommender system. Due to the restrictive nature of the problem, developing
a recommendation system for institutions is considered challenging. Therefore, students consult a faculty member when selecting a
course for enrollment. In this study, a hybrid recommender system is proposed using student and course information with
collaborative filtering and content-based filtering models. The proposed system provides consistent recommendations by using
explicit and implicit data, without predefined association rules. The collaborative filtering algorithms use grades as rating values. The
content-based filtering algorithms utilize text-based information about students and courses by converting them into feature vectors
using natural language processing methods. In the combination phase of the hybrid recommender system, only one of the
collaborative filtering and one of the content-based filtering models are used with different ensembling methods. It is found that the
suggested hybrid recommender system can achieve outperforming results for all evaluation metrics. The results show the values of the
rank-aware metrics Precision@N, AP@N, mAP@N, and NDCG@N for the individual models and the hybrid models with different
combinations. In particular, for content-based filtering with Bayesian personalized ranking, the hybrid model performs better than any
algorithm in practice.

Keywords: Course Recommendation System, Hybrid Recommender System, Collaborative Filtering, Content-Based Filtering

Gercek Zamanh Ogrenci Otomasyon Uygulamasi i¢in
Hibrit Ders Oneri Sistemi Tasarimi

Oz

Oneri sistemleri, kisi ve 6ge bilgilerini kullanarak ve birbirleriyle olan etkilesimlerini isleyerek kullanicilara gére ozellestirilmis
Oneriler sunmaktadir. Kisisellestirilmis tirlin 6nerileri, kullanicilarin ilgilerini ¢eken iiriinlere erismelerini kolaylastirmaktadir. Ders
oOneri sistemleri ise 6grencileri ilgilendikleri ve basarili olabilecekleri alanlara yonlendirmeyi amaglamaktadir. E-6grenme sitelerinde
farkl1 disiplinlerden ¢ok sayida kurs ve 6grenci bulunmaktadir. Bu durumun yani sira, 6grenciler egitim aldiklari disiplinler digindaki
diger alanlardan ders alabilmektedir. Buna karsin, egitim kurumlarindaki &grenciler ise dnceden belirlenmis bir miifredat: takip etmek
zorundadir. Her egitim kurumu, ders se¢imi igin farkli kisitlara sahip oldugundan, ders oneri sistemi gelistirme problemine 6zel bir
yaklagim gerekmektedir. Problemin smirlayict dogast geregi, egitim kurumlari igin ders Oneri sistemi gelistirilmesi zorlu bir alan
olarak kabul edilmektedir. Bu nedenle, Ggrenciler kayit i¢in ders segerken bir Ggretim iiyesine danismaktadirlar. Bu calismada,
ogrenci ve ders bilgileri ile isbirlik¢i filtreleme ve igerik tabanli filtreleme modelleri kullanan hibrit 6neri sistemi 6nerilmistir. Sistem,
énceden tanimlanmus iliskilendirme kurallar1 olmadan, belirgin ve dolayl verileri kullanarak tutarli 6neriler sunmaktadir. Isbirlik¢i
filtreleme algoritmasi, dgrencilerin notlarini degerlendirme skoru olarak kullanmaktadir. igerik tabanli filtreleme algoritmasi ise
ogrenciler ve dersler hakkindaki metin formatinda bulunan bilgileri, dogal dil isleme yontemleri ile 6zellik vektorlerine doniistiirerek
kullanmaktadir. Hibrit 6neri sistemini olusturma isleminde, isbirlik¢i filtreleme ve igerik tabanli filtreleme modellerinden birer tane
secilmis ve farkli birlestirme yontemleri uygulanmistir. Deneysel sonuglarda ise, sunulan hibrit 6neri sisteminin kendisini olusturan
algoritmalardan, tiim degerlendirme metriklerinde, daha basarili sonuglar elde edebildigi goriilmiistiir. Sonu¢ boélimiinde, farkls
kombinasyonlar ile olusturulmus hibrit modeller i¢in Precision@N, AP@N, mAP@N ve NDCG@N siralamaya duyarli metrik
degerleri gosterilmektedir. Ozellikle, igerik tabanli filtreleme ve Bayes kisisellestirilmis siralamasidan olusan hibrit model, diger tiim
tekil modellerden daha iyi performans gostermistir.

Anahtar Kelimeler: Ders Oneri Sistemi, Hibrit Oneri Sistemi, Isbirlik¢i Filtreleme, Icerik Tabanl Filtreleme
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Abstract

A large amount of data is the key requirement in order to train a neural network efficiently. Using a small size training set in network
training causes low accuracy for model performance over the testing set and also hard to implement the model in practice. Similar to
many other problems, sperm morphology datasets are also limited for training the neural network-based deep networks in order to
provide an automatic evaluation of sperm morphometry. Data augmentation mitigates this problem by utilizing actual data more
effectively. The standard data augmentation techniques focus on only spatial changes over the images and can only produce a restricted
number of useful informative and disjunctive data. Therefore, in order to create more distinctive and diverse data than the regular spatial
domain-based augmentation techniques, a deep learning-based data augmentation technique which is known as the generative model,
is trained in this study for the sperm morphology datasets. The deep convolutional generative adversarial network (DCGAN) was
optimized and utilized in this study for three well-known sperm morphometry datasets as SMIDS, HuSHeM, and SCIAN-Morpho. Each
dataset was individually augmented to a 1000 sample size by the proposed approach. In order to optimize the network with different
parameters and observe the generated data, a graphical user interface has been designed. For the similarity evaluation of the generated
images to original images, the Fréchet Inception Distance (FID) score was utilized. The FID results indicate that the most similar
generated images have been obtained for SMIDS with an average of 29.06 FID score. The worst performance (Average FID = 53.46)
was obtained for the SCIAN-Morpho dataset, which has low resolution and data imbalance problems. Lastly, DCGAN based proposed
approach resulted in an average of 44.25 FID score for the HuSHeM dataset.

Keywords: Data Augmentation, DCGAN, Deep Learning, Generative Adversarial Networks, Sperm Morphology.

Sperm Morfolojisi Veri Kiimeleri icin Veri Artirmada DCGAN’1n
Uygulanmasi

Oz

Bir sinir agimi verimli bir sekilde egitmek i¢in biiyiikk miktarda veri temel gereksinimdir. Ag egitiminde kii¢iik boyutlu bir egitim
kiimesinin kullanilmasi, test kiimesinde diisiik dogruluklu model performansina neden olur ve modelin pratikte uygulanmasini
zorlagtirir. Diger birgok soruna benzer sekilde, sperm morfolojisi veri kiimeleri de, sperm morfometrisinin otomatik degerlendirilmesini
saglamak i¢in sinir ag1 tabanl derin aglar1 egitmek agisindan smirhdir. Veri artirma, gergek verileri daha verimli kullanarak bu sorunu
azaltir. Standart veri artirma teknikleri, yalnizca gorintiiler {izerindeki uzamsal degisikliklere odaklanir ve sadece sinirli sayida yararli
bilgi saglayan ve ayrik veri iiretebilir. Bu nedenle, standart uzamsal tabanli veri artirma tekniklerinden daha farkli ve ¢esitli veriler
olusturmak i¢in, bu ¢aligmada sperm morfolojisi veri kiimeleri adina iiretici model olarak bilinen derin 6grenme tabanli bir veri artirma
teknigi kullanilmistir. Bu calismada Derin Evrisimli Uretici Cekismeli Ag (DCGAN) optimize edilmis ve SMIDS, HuSHeM ve SCIAN-
Morpho gibi {i¢ iyi bilinen sperm morfometrisi veri kiimeleri kullanilmistir. Her veri kiimesi, Onerilen yaklasimla ayri ayr1 1000
orneklem biiyilikliigiine yiikseltilmistir. Ag1 farkli parametrelerle optimize etmek ve iretilen verileri gézlemlemek igin grafiksel bir
kullanici arayiizii tasarlanmugtir. Uretilen gériintiilerin orijinal goriintiilere benzerlik degerlendirmesi igin Fréchet Baslangig Mesafesi
(FID) skoru kullanilmistir. FID sonuglari, olusturulan en benzer goriintiilerin ortalama 29.06 FID puani ile SMIDS i¢in elde edildigini
gostermektedir. En kétii performans (Ortalama FID = 53.46), diisiik ¢oziiniirliik ve veri dengesizligi sorunlari olan SCIAN-Morpho veri
kiimesi i¢in elde edilmistir. Son olarak, DCGAN tabanli 6nerilen yaklasim HuSHeM veri kiimesi i¢in ortalama 44.25 FID puanmiyla
sonug¢lanmistir.

Anahtar Kelimeler: Veri Artirma, DCGAN, Derin Ogrenme, Uretici Cekismeli Aglar, Sperm Morfolojisi.
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Nesnelerin Interneti Tabanh Kablosuz Tasmabilir EKG Cihaz1
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Oz

Teknolojinin gelismesiyle birlikte kablolu ve kablosuz olarak internet yoluyla verilerin gonderilmesi saglanmistir. Bu gelismeler ile
ortaya ¢ikan nesnelerin internetinin (NI) en onemli alanlarindan biri de saglik alamdir. Saghk alanindaki ¢alismalar giyilebilir
teknolojiyi ortaya ¢ikarmistir. EKG (Elektrokardiyografi), kalp hiicreleri tarafindan tiretilen ve kalbin ¢alismasini saglayan elektriksel
aktivitenin kaydedilip analiz edilmesi islemine denir. Hastanelerdeki mevcut EKG cihazlarinda, hastalardan alinan sinyaller kablolar
vasitastyla monitdre aktarilmaktadir. Bu ¢aligmada, hasta ile monitér arasinda var olan kablo baglantisini ortadan kaldirarak kablosuz
bir elektrokardiyogram cihazinin tasariminin yapilmasi amaglanmigtir. Tasarladigimiz EKG cihazi ile covid sartlarindan dolay1
hastaneye gidemeyen kisilerin uzaktan takibi yapilabilecek ve giinliik hayatta hastalarin izlenimi gerceklestirilebilecektir. AD8232
Kalp Hizi Olger ve viicuda baglanan Holter Cihaz1 ile alinan veriler, gdzlem altindaki kisinin saglik kosullarin1 analiz etmek igin
kullanilabilmektedir. Bu ¢aligmada kalp atis hizi 6lgmek i¢in Arduino mikrodenetleyicisini Android isletim sistemine sahip bir telefon
ile birlestirdik. Sinyallere ulasabilmek i¢in AD8232 Kalp Hizi Monitérii kullanarak, HC06 bluetooth sensorii ile telefonumuza
sinyalleri gonderdik. Ayrica nabiz sensoril ile Arduino arasindaki baglantiy1 gergeklestirerek hastanin nabiz dl¢limiinii sagladik.
Caligmanin arayiiziinii olusturabilmek ve alinan degerleri ekranimiza yansitabilmek i¢cin MIT App Inventor programimi kullandik.

Anahtar Kelimeler: Ni, EKG, Arduino, App Inventor, Saglik Hizmetleri, Mobil Uygulama, Nabiz
Internet of Things Based Wireless Portable ECG Device

Abstract

With the development of tecnology, it has that data can via the internet sending as wired and wireless. One of the most important areas
of the Internet of Things that emerged with this development is the field of health. Studies in the field of health have revealed the
wearable tecnology. ECG (Electrocardiography) is the process of recording and analyzing the electrical activity produced by the heart
cells and enabling the heart to work. In the existing ECG Devices in hospitals, the signals received from the patients are transferred to
the monitor via cables. This work, patient and monitor exist between annihilate wiring purpose cordless an electrocardiogram device
desing. Our desing ECG device covid conditions people who cannot go to hospital distant follow up can do and daily life patients is
impression realizable. AD8232 heart rate meter and body worn Holter device is data received keep under person health conditions can
use analyzation. This works heart pulse rate for gauge Arduino microcontroller defragment Android operating system. Signals to reach
are able to AD8232 heart rate monitor use, HC06 bluetooth with detecting element our mobile phone send signals. In addition, we
performed Arduino with the pulse sensor and provided the measurement of the received pulse. We use the MIT App Inventor Program
to create the interface of the work and to reflect it on our screen.

Keywords: 10T, ECG, Arduino, MIT App Inventor, Health Services, Mobile App, Pulse
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Tiirkiye’nin Enerji Ihtiyacim1 Tahmin Etmek icin Jaya Algoritmasina
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Oz

Bu ¢aligmanin temel amaci, Tiirkiye’nin enerji tiiketimini tahmin etmek i¢in tahmin giicii yiiksek bir model gelistirmektir. Model yeni
ve gliclii bir optimizasyon algoritmasi olan Jaya algoritmasi ve regresyon fonksiyonlarina dayali olarak gelistirilmistir. Regresyon
fonksiyonu olarak lineer, hiperbolik, eksponansiyel ve ikinci derceden fonksiyon kullanilmistir. Modelde gayri safi yurtici hasila,
niifus, ithalat ve ihracat verileri bagimsiz degiskenler olarak kullanilmistir. Jaya yonteminin dogrulugu, ortalama rolatif hata, ortalama
karesel hatalarin karekokii ve ortalama mutlak hata gibi hata kriterleri kullanilarak arastirilmistir. Analizler sonucunda Jaya
algoritmasi ile gelistirilen ikinci dereceden fonksiyonun digerlerine gore daha iyi performans gosterdigi sonucuna varilmistir. Optimal
konfigilirasyonlar tanimlandiktan sonra, Tiirkiye’nin gelecekteki enerji tiikketim degerlerini tahmin etmek amaciyla bir senaryo

gelistirilmistir. Elde edilen sonuglar 6nceki c¢alismalarla karsilagtirilmistir. Elde edilen sonuglara gére, onerilen model kullanilarak
Tiirkiye’nin birincil enerji tiiketimi modellenebilir ve Jaya, Tiirkiye'nin gelecekteki enerji ihtiyacini tahmin etmek i¢in kullamlabilir.

Anahtar Kelimeler: Enerji tiikketimi/ihtiyaci, Jaya algoritmasi, Meta-sezgisel algoritma

A Novel Hybrid Approach Based on Jaya Algorithm to estimate
Energy Need of Turkey

Abstract

The main objective of this study is to develop a highly predictive model to forecast Turkey’s energy consumption. The model has
developed based on regression functions and Jaya algorithm which is a new and powerful optimization algorithm. Linear, exponential,
hyperbolic and quadratic functions were used as regression functions. Gross domestic product, population, import and export data
have been used as independent variables in the model. The accuracy of Jaya method was investigated using error criteria such as
average relative error, root mean square error, and mean absolute error. As a result of the analysis, it was concluded that the quadratic
function developed with Jaya algorithm performed better than the others. After the optimal configurations have been defined, a
scenario has been developed to estimate Turkey's future energy consumption values. The obtained results are compared with the
previous studies. According to the obtained results, primary energy consumption of Turkey can be modeled using the proposed model
and Jaya can be used to predict Turkey's future energy need.

Keywords: Enery consumption/demand, Jaya algorithm, Metaheuristic algorithm
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Miilkiyet Acisindan Degerlendirilmesi: Erzin Il¢esi Ornegi
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Oz

Kiyilar sahip olduklari dogal kaynaklar ve insanlar tarafindan yerlesme, ulagim , turizm ve ticaret gibi sektorlerin yogun olarak
yapildig1 mekanlardir.Bu nedenle kiyilar tahrip olmaya ve degisime ugramaya devam etmektedir. Ulkemizde kiyilarin korunmasi ve
kullanilmas ile ilgivli bir ok mevzuat bulunmaktadir.

Kiy1 kenar ¢izgisinin gegirilmesi ve kiy1 planlamasi énemli bir islemdir.Kiyidaki degisimin tespiti konusunda farkli zamanlarda
iretilmis hava fotograflari ve uydu goriintiileri siklikla kullanilmaktadir.Bu sayede kiyidaki tahribatlar kolaylikla ortaya
cikmaktadir.Koruma kullanma dengesi ve yapilmasi gereken denetim ve islemler konusunda resmi kurumlara 151k tutmaktadir.

Bu calismada Hatay ili Erzin ve Dortyol ilgelerinin dogu Akdeniz sahil bolgesindeki arazi kullanimlarindaki zamansal degisim
farkl: tarihlerde iretilmis ortofoto ve fotogrametrik haritalar yardimiyla karsilagtirmali olarak incelenmis ve kiy1 kenar ¢izgisi, arazi
planlamasi ve miilkiyet {izerindeki etkisi arastirilarak degerlendirilmistir.

Calismanin amact Dogu Akdeniz bdlgesinde Erzin ve Dortyol ilgeleri sahil bolgesinde arazi kullanimindaki zamansal degisimi
tespit etmek, degisim siirecinin kiy1 Kenar ¢izgisi, arazi planlamasi ve miilkiyet tizerindeki etkisini arastirmaktir. Kurumsal olarak
Kadastro Midiirliigii, belediyeler, Cevre ve Sehircilik miidiirliigi gibi kurumlara aragtirma sonuglar1 konusunda bilgiler sunulacak ve
arastirma sonucunun hayata gegirilmesi konusunda 6nerilerde bulunulacaktir.

Calismada kiy1 kenar ¢izgisi ¢aligmalar1 baglamadan 6nce ve sonraki arazi kullanimindaki zamansal degisimle birlikte miilkiyet
durumu ve arazi planlamasi irdelenmis, bu bolgedeki hak sahipligi ve ihlaller ortaya c¢ikarilmistir. 1975 ve 2011 tarihli hava
fotograflari ile 2015 tarihli ortofoto kullanilarak kadastro haritasi ve kiy1 kenar ¢izgisi noktalar: karsilastirilarak miilkiyet ve planlama

konusunda analiz yapilmistir. Ayrica bolgedeki kiy1 kenar ¢izgisine yapilan ihlaller mahalle ve parsel bazli olarak ortaya konmustur.
Bu sayede kurumlar ,denetim ve koruma konusunda gerekli islemleri yapacaklardir.

Anahtar Kelimeler: Kiy1 Kenar, Ortofoto, Zamansal Degisim, Arazi Planlamasi, Miilkiyet.

Evaluation of Temporal Change in Land Use in Terms of Coastal Line
and Ownership: The Case of Erzin District

Abstract

Coasts are places where sectors such as settlement, transportation, tourism and trade are intensely carried out by their natural
resources and people. Therefore, the coasts continue to be destroyed and changed. In our country, there are many legislation related to
the protection and use of the coasts.

Passing the coastal line and coastal planning is an important process. Aerial photographs and satellite images produced at different
times are frequently used to detect the change on the shore. Thus, the damage on the shore can be easily seen.

In this study, the temporal change in land use in the eastern Mediterranean coastal region of Erzin and Dortyol districts of Hatay
province was analyzed comparatively with the help of orthophoto and photogrammetric maps produced at different dates, and the
effects on the coastal edge line, land planning and property were evaluated.

The aim of the study is to determine the temporal change in land use in the coastal region of Erzin and Dértyol districts in the Eastern
Mediterranean region, and to investigate the effect of the change process on the coastal edge line, land planning and property.
Institutionally, institutions such as the Cadastre Directorate, municipalities, the Directorate of Environment and Urbanization will be
provided with information on the results of the research and recommendations will be made on the implementation of the research
result.

In the study, ownership status and land planning were examined before and after the start of the coastal line studies, together with the
temporal change in land use, and rights ownership and violations in this region were revealed. By using aerial photographs dated 1975
and 2011 and orthophoto dated 2015, cadastral map and shore edge line points were compared and an analysis was made on
ownership and planning. In addition, violations of the coastal line in the region have been revealed on the basis of neighborhoods and
parcels. In this way, the institutions will take the necessary actions for inspection and protection.

Keywords: Coastal Edge, Orthophoto, Temporal Change, Land Planning, Property.
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Oz

Bu calisma, makine &6grenmesi, veri madencilii ve yapay zeka teknolojileri kullanilarak, hastaya tani konulmasini
kolaylastirmay1 hedeflemektedir. Dogal dil isleme siiregleri ile hasta anamnezleri degerlendirilerek, tan1 koymada yardimer bir sistem
olusturulmustur. Olusturulan sistem ile hastadan anamnez alinirken dogal dil isleme kullanilarak; her bir hastalik belirtisi igeren konu
baslig1 6nce anlamlandirilir, sonra kategorize edilerek egitim yapilir.

Karar Agac (Decision Tree), Torbalama (Bagging), Arttirma (Boosting) kullamlarak 6grenme islemleri gerceklestirilmistir. Oykii
alma sirasinda bilinen hastaliklarin belirtileri degerlendirilerek doktorlarin yiikiinii hafifletmek amaclanirken, pandemi gibi
donemlerde ya da yeni ortaya ¢ikan ve belirtileri/tedavi yontemleri/hasta sayisi konularinda az veriye sahip olunan dénemlerde, saglik
calisanlarina ve saglik sistemine yardimci bir sistem gelistirilmesi hedeflenmistir.

Olusturulmus bu sistem; doktorlarin, hastalarin rahatsizliklarin1 daha yiiksek dogruluk ve verimlilikle teshis etmesine yardimci
olmustur. Alinan bilgiler dogrultusunda Karar Agaglari yontemi ile bulunan dogruluk orani %73, Random Forest algoritmasi ve
Entropi 6lglisii kullanilarak ulasilan dogruluk oram1 %76, ayni algoritmanin Gini 6lgiisii ile ulagilan dogruluk oran1 %82’dir. Adaboost
algoritmasi kullanildiginda, 6grenme sabiti 1.0 oldugu durumda %64 sonucu elde edilirken, 6grenme sabiti 0.5 alindiginda dogruluk
oran1 %67 olarak bulunmustur.

Hastanin anamnez verilerini degerlendiren sistem, hekime olast sonuglarin listesini sunarak hekimin isini kolaylastirmistir. Yapay
zekanin sonuglarini degerlendirerek sonuglara katilmak ya da katilmamak ise tamamen doktorun tercihine birakilmistir.

Anahtar Kelimeler: Hastalik Tespit Sistemi, Dogal Dil Isleme, Makine Ogrenmesi, Yapay Zeka

ASSISTANT IN DIAGNOSIS FOR DOCTOR, ARTIFICIAL
INTELLIGENCE SUPPORTED DISEASE DETECTION
SPECIALIST

Abstract

This article aims to facilitate the diagnosis of the patient by using machine learning, data mining and artificial intelligence
technologies. With natural language processing processes, patient anamnesis was evaluated and an auxiliary system was created for
diagnosis. By using natural language processing while taking anamnesis from the patient with the system created; The topic
containing each disease symptom is first made meaningful, then categorized and training is carried out.

Learning operations were carried out using Decision Tree, Bagging and Boosting. While it is aimed to alleviate the burden of
doctors by evaluating the symptoms of known diseases during history taking, it is aimed to develop a system that helps healthcare
professionals and the health system during periods such as pandemics or when there is little data on symptoms / treatment methods /
number of patients.

This system created; helped doctors diagnose patients' ailments with higher accuracy and efficiency. In line with the information
received, the accuracy rate found with the Decision Trees method is 73%, the accuracy rate achieved by using the Random Forest
algorithm and the Entropy measure is 76%, and the accuracy rate achieved with the Gini measure of the same algorithm is 82%.
When the Adaboost algorithm was used, when the learning constant was 1.0, the result was 64%, and when the learning constant was
0.5, the accuracy rate was found to be 67%.

The system, which evaluates the patient's anamnesis data, has facilitated the physician's work by presenting a list of possible
results to the physician. Evaluating the results of artificial intelligence, whether or not to agree with the results is entirely up to the
doctor's choice.

Keywords: Disease Detection System, Natural Language Processing, Machine Learning, Artificial Intelligence
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7KLV VWXG\ SURSRVHYVY DQ $50 EDVHG DLU TXDOLW\ PRGXOH SODFHG RQOSXEO
SDUWLFOHV LQ WKRHXWLAY [QWBNHNDAGW RI 7KLQJV 7KH 670 PLFURFREW WBRO
KXPLOAOQWHPSHUDWXUH GBHQMDREROOHFWHG IURP WIKHPLHFQRE UR PHMV R bF WY QGRF
WR WKH LQWHUQHW SRUWDO ZLWK DQ (WKHUQHW PRGXOH 7KH @UFUR ODRSF HW
UHFRUGHG YLD WKH FRPSXWHU 7KH REWBH@H® UERDONRD LIFD @ YO\ B 50IHRW DQ ¢
LPSOHPHQWHG YLD PDFKLQ@® OHIOWQUQIPDGUWUY IDMPIGP WHP SHUDW X\WWHV W BORQAG PWH
VTXDUH HUURU IRU UHJUHVVLRQ PRGHOV 7KH 5DQGRP IRUHVW DOJRULWKP V|

.H\ZRUOGVU TXDOWMW\H PRQDCWRULQJ PDFKLQH OHDUQLQJ UHJUHVVLRQ PRGHO
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