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Abstract

In this study, an ARM-based data acquisition module is designed with the Internet of Things (IoT) for air quality analysis in public
transportation vehicles. The designed module communicates with the driver's computer in the vehicle. TEMPerHUM USB
Thermometer Hygrometer Sensor is used to collect temperature and humidity data and a dust sensor is used as PM2.5 and PM10
sensors. The data obtained from these sensors are sent to the microprocessor with the RS-485 port. Microsoft Azure Hub is used to
save all data from the microprocessor in real-time. Machine learning algorithms are used to evaluate regression models constituting
the temperature, humidity, and PM data. Regression models are generated in the Python Language. Results of the R2 score and RMSE
are found for the different regression models. The results are assessed and represented.

Keywords: Air Quality Analysis, Internet of Things, Machine Learning.

Toplu Tasima Araclarinda Hava Kalitesi, Sicaklik ve Nem Verilerini

Toplamak icin Nesnelerin Interneti Tabanh Modiil Tasarim
Oz
Bu calismada, toplu tasima araglarmda hava kalitesi analizi i¢in Nesnelerin Interneti (IoT) ile kullanilarak ARM tabanli bir veri
toplama modiilii tasarlanmaktadir. Tasarlanan modiil, aractaki siiriicii bilgisayar: ile haberlesmektedir. Sicaklik ve nem verilerini
toplamak i¢in TEMPerHUM USB Termometre Higrometre Sensorii ve PM2.5 ve PMI10 sensorii olarak Dust Sensorii
kullanilmaktadir. Bu sensorlerden elde edilen veriler RS-485 portu ile mikroislemciye gonderilmketedir. Microsoft Azure Hub,

mikroislemciden gelen tiim verileri ger¢ek zamanli olarak kaydetmek i¢in kullanilmaktadir. Sicaklik, nem ve PM verilerini olusturan
regresyon modellerini degerlendirmek i¢in makine 6grenme algoritmalari kullanilmaktadir. Regresyon modelleri Python dilinde

iiretilmektedir. Farkli regresyon modelleri i¢in R2 puani ve RMSE sonuglari bulunmaktadir. Sonuglar degerlendirilmekte ve temsil
edilmektedir.

Anahtar Kelimeler: Hava Kalitesi Analizi, Nesnelerin Interneti, Makine Ogrenmesi.
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Tricklevent Yenilik¢i Pasif Cephe Havalandirma Sisteminin Isil
Konfor ve Enerji Tasarrufu Acisindan incelenmesi

Kemal Furkan Sékmen”, Burhan Ergiiner2, {lknur Akin?

! Bursa Teknik Universitesi, Makine Miihendisligi Boliimii, Bursa, Tiirkiye (ORCID: 0000 0001 8647 4861)
Oz 2 Metal ve Yap: Sistemleri Tic ve A.S Istanbul, Tiirkiye (ORCID: 0000 0000 0000 0000)
Calismamizda 2013/08326 basvuru numarali uluslararasi patenti Metal ve Yapi Sistemleri A.S$’ne ait olan Tricklevent pasif
havalandirma sisteminin 1s1l konfora etkilerini ve enerji tasarrufunu incelenmistir. Tricklevent yenilik¢i pasif havalandirma sistemi
cepheye yerlestirilen, dikey yada yatay olarak tasarlananan otomasyon sistemi ile kontrol edilen bir havalandirma sistemidir. Ozellikle
yliksek yapilarda 100 m yiikseklikte hava hizi nedeniyle kanat, pencere agilamamaktadir. Tricklevent sistemi ile havalandirma 24 saat
ve istenilen zaman yapilabilmektedir. Caligmamizda Tricklevent sistemi yerlestirilmis 14 m? 6rek prototoip odasi inga edilmis ve
termokupullarla belirlenen yerlerden sistem kapali-acik olacak sekilde 6lgtimler alinmistir. Testler 15-16 Agustos 2021 giinii saat
11:00’da giinii en sicak saatlerinde yapilmistir. Sistem ayrica hesaplamali akiskanlar mekanigi yazilimi ile analiz edilmistir. Test ve
sayisal calisma dogrulanmistir. Sayisal analizde havanin sisteme girisinde Re sayisinin 52834 oldugu yani tiirbiilansli oldugu tespit
edilmistir. Analizlerde k-€ tlirbiilans modeli kullanilmistir. Analizlerde eleman saayisindan ba gimsizlik ¢aligmasi yapilmistir. Radyasyon
modeli olarak Discrete Transfer modeli kullanulmustir. Giines yiikii olarak 1009 W/m? tanimlanmustir. Sisteme havanin giris hiz1 1,53
m/s olarak hesaplanmis ve analizlerle dogrulanmistir. Cevre havasinin hizi giinlii meteoroloji verilerinden alinarak 1,94 m/s olarak
hesaplanmistir. Bu hiz degerine gore dis ortamin dinamik basinci 2,19 Pa olarak hesaplanmistir. Tricklevent sistemi 1 Pa basingta 41
m?/sa hava almaktadir buna gore ¢alismamizda 0,024 m’/s hava girsi oldugu hesaplanmistir. Testlerde elde edilen sonuglarda Tricklevent
sistemi kapali iken 1smnmmun etkisiyle i¢ ortam sicakliginin ¢evre sicakligini 6-7 dk iginde gegtigi, sistem agikken ise i¢ ortam sicakliginin
¢evre hava sicakligindan diisiik sicaklik degerlerinde kaldigi maksimum 30 °C’ye 16 dk’da ulastig1 tespit edilmistir. Sistem agikken i¢
ortama siirekli temiz hava girisi oldugu ve bu siirede klima ¢alistirma gereginin duyulmadig1 goriilmiisiitr. Tricklevent Y.P.H.S nin
giiniin gece ve sabah saatlerinde otomasyon sistemine bagli olarak ¢alistirilmasinin klima enerjisinde %10’a yakin tasarruf yapilmasini
sagladig literatiir ¢aligmalarina gore tespit edilmistir. Analiz sonuglarinda sistem agikken klima ge¢ agilmakta ve ayar sicakligi 3 °C
diisiiye ayarlanmaktadir. Sistem kapaliyken i¢ ortam havasini 33 °C’den 27 28 °C’ye diisiirmek i¢in 5 6 °C’lik sicaklik diigiimiine ihtiyac
duyuldugu tespit edilmistir. sicakliktan en kotii 3 °C diisiik oldugu tespit edilmistir. Isil konfor agisindan sistem agildiginda sicak (3)
olarak nitelendirilen ortamin 1lik (2) olarak nitelendirildigi goriilmiistiir. Bina yiiksekligine bagli sistemin veriminin artt1g1 yapilan enerji
tasarrufunun %10’un {izerine ¢iktig1 tespit edilmistir.

Anahtar Kelimeler: Pasif havalandirma, enerji, 1s1l konfor, Tricklevent, havalandirma, HAD

Investigation Of Tricklevent Innovative Passive Facade Ventilation

System in Terms of Thermal Comfort and Energy Saving

Abstract

In our study, the effects of Tricklevent passive ventilation system on thermal comfort and energy saving, whose international patent
application number 2013/08326 belongs to Metal ve Yapi Sistemleri A.S. Tricklevent innovative passive ventilation system is a
ventilation system placed on the facade and controlled by an automation system designed vertically or horizontally. Especially in high
buildings, sash and window cannot be opened due to the air velocity at 100 m height. With the Tricklevent system, ventilation can be
done 24 hours a day and at any time. In our study, a 14 m2 sample prototype room with Tricklevent system was built and measurements
were taken from places determined by thermocouples, with the system closed-open. The tests were carried out on 15-16 August 2021

at 11:00 am during the hottest hours of the day. The system was also analyzed with computational fluid mechanics software. The test
and numerical work have been validated. In the numerical analysis, it has been determined that the Re number of the air at the entrance
to the system is 52834, that is, it is turbulent. The k € turbulence model was used in the analyses. In the analysis, independence from
the number of personnel was studied. The Discrete Transfer model was used as the radiation model. 1009 W/m2 is defined as sol ar load.
The inlet velocity of the air into the system was calculated as 1.53 m/s and was verified by analysis. The velocity of the surrounding air
was calculated as 1.94 m/s, based on daily meteorological data. According to this velocity value, the dynamic pressure of the external
environment was calculated as 2.19 Pa. Tricklevent system takes 41 m3/h of air at 1 Pa pressure, accordingly, in our study, it was
calculated that there is an air intake of 0.024 m3/s. In the results obtained in the tests, it has been determined that the indoor temperature
exceeds the ambient temperature within 6 7 minutes with the effect of radiation when the Tricklevent system is turned off, while the
indoor temperature remains at lower temperature values than the ambient air temperature when the system is on, reaching a maximum
of 30 oC in 16 minutes. It has been observed that there is a constant supply of fresh air to the indoor environment when the system is
on, and there is no need to operate the air conditioner during this period. It has been determined according to literature studies that
operating Tricklevent Y.P.H.S at night and in the morning hours of the day, depending on the automation system, saves close to 10%
in air conditioning energy. In the analysis results, when the system is on, the air conditioner is turned on late and the setting temperature
is adjusted 3 oC lower. It has been determined that a temperature drop of 5-6 oC is needed to reduce the indoor air from 33 oC to 27-
28 oC when the system is turned off. It has been determined that the worst is 3 oC lower than the temperature. In terms of thermal
comfort, it has been observed that the environment, which is described as hot (3) when the system is turned on, is described as warm
(2). It has been determined that the efficiency of the system depending on the height of the building has increased and the energy savings
exceeded 10%.

Keywords: Passive ventilation, energy, thermal comfort, Trickleveélt, ventilation, CFD
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Surface Texturing Techniques for Electronic Devices
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Abstract — The surface morphology is one of the most important parameters to define the efficiency of an electronic device. The
physical and electrical aspects are affected by the topography of the surface. In this study we are planning to talk about the most
effective surface texturing methods for electronic devices such as solar cells. In literature up to date many top down methods
ending up with different patterns have been studied, including random and periodic distribution. Basically we can divide the
texture types into two: random and periodic. Depending on surface quality and the critical usage field, one can decide to go
through either wet or dry etching. Last but not least the cost is also one of the most important parameters to be considered. The
summary of the study will provide enough information about optical and electrical performances of the electronic devices
decorated with not only periodic but also random patterns.

Keywords — Texturing, electronic devices, solar cells, etching, optical improvement
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Ekonomik Perspektiften Covid-19 Siirecinde Koycegiz'deki Odun Dis1
Orman Uriinlerinin Degerlendirilmesi

Sevgin Ozderin'", Hatice Ulusoy **

YOrmancilik Boliimii, Koycegiz Meslek Yiiksekokulu, Mugla Sitki Kogman Universitesi, Mugla, Tiirkiye
*Sorumlu Yazar: sevginozderin@mu.edu.tr
*Sunucu: haticeulusoy@mu.edu.tr
Sunum/Yayn Tiiri: SozLi | Tam Makale

Ozet- Orman ekosistemlerinden yararlanma insanlik tarihi boyunca odun hammaddesi elde etmek ile smirli kalmamistir. Odun
hammaddesi olarak yararlanma bi¢imi yararlanmanin sadece bir boyutunu olusturmaktadir. Besin, ilag, barinma ve diger
nedenlerle her tiirlii bitki ve bitki parcalarmin toplanmasi ve kullanilmasi ise yararlanmanin bagka bir boyutunu temsil
etmektedir. Odun Digt Orman Uriinleri (ODOU) olarak adlandirilan, orman ici ve agikliklarinda, dolayisiyla orman
ekosistemlerinde yetisen, ticari ve ticari olmayan amaclarla hasat edilen ya da toplanan, agaccik, cali, her tiirlii bitki ve
bunlarin parcalarindan olugmaktadir. Odun dig1 bitkisel {iriinlere olan ilgi diizeyi diinyada ve iilkemizde yasanan korona viriis
salgminin ortaya ¢ikmasiyla giderek artmaktadir. Insanlar bu salgin siirecinde dogal alanlarda yasamaya, saglikli ve dogal
beslenmeye giderek daha ¢ok 6nem vermeye baslamiglardir. Son yillarda 6zellikle odun dis1 orman iiriinlerine verilen énemin
artigina paralel olarak bu konularda ¢alismalar da artmistir. Caligsma alani olarak, odun dist orman iriinlerinin zengin oldugu
bolge Mugla Ili Kdycegiz ilgesi olarak belirlenmistir. Anadolu Sigla Agacindan elde edilen sigla yag1 ve iiriinleri odun dis
iirinler olarak nemli bir yer tutmaktadir. Anadolu Sigla Agac1 diinya iizerinde yalmzca Kdycegiz-Dalyan Ozel Cevre Koruma
Bolgesi’nde dogal ve saglikli orman olusturan yogunlukta endemik bir agag tiiriidiir. Bunun yaninda kekik, adagayi, fistik
cami, mantar da dnemli Giriinler olarak karsimiza ¢ikmaktadir. Calismada; Covid-19 siirecinin Kdycegiz bdlgesinde yasayan
yore halkinin odun dis1 iiriinlerden elde ettikleri ekonomik gelirlerin Covid-19 siirecinden etkilenip etkilenmedigi ekonomik
perspektiften degerlendirilerek ortaya konulmustur.

Anahtar Kelimeler: Odun dus: diriinler, Covid-19, Ekonomi

Evaluation of Non-Wood Forest Products in Koycegiz in the Covid-19
Process from an Economic Perspective

Abstract — Benefiting from forest ecosystems has not been limited to obtaining wood raw materials throughout human history.
The way it is used as a wood raw material is only one dimension of the utilization. The collection and use of all kinds of plants
and plant parts for food, medicine, shelter and other reasons represents another dimension of utilization. It consists of trees,
shrubs, all kinds of plants and their parts that are harvested or collected for commercial and non-commercial purposes, which
are called Non-Wood Forest Products (NDOU). The level of interest in non-wood herbal products is increasing with the
emergence of the corona virus epidemic in the world and in our country. During this epidemic, people have begun to give more
importance to living in natural areas and to healthy and natural nutrition. In recent years, in parallel with the increase in the
importance given to non-wood forest products, studies on these issues have also increased. As the study area, the region where
non-wood forest products are rich was determined as Mugla Province Kdycegiz district. Sweetgum oil and products obtained
from the Anatolian Sweetgum Tree have an important place as non-wood products. Anatolian Sweetgum Tree is an endemic
tree species that creates natural and healthy forests only in Koycegiz-Dalyan Special Environmental Protection Area in the
world. In addition, thyme, sage, stone pine and mushrooms are also important products. In the study; Whether the income of
the local people living in the Kdycegiz region from non-wood products is affected by the Covid-19 process has been evaluated
from an economic perspective.

Keywords — Non-wood products, Covid-19, Economy
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Examination of Eco Neighborhood as a Sustainable Settlement Model
Through a Sample
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Abstract —Although cities have different geographies, economic conditions, socio-cultural structures and sizes, they face some
common problems such as rapid population growth, unhealthy living conditions, environmental problems, security, and
weakening of the socio-cultural structure (Yazar, 2006). As a result of this situation faced by cities, they gradually lose their
sustainability qualities. On the other hand, it is thought that the forms of today's modern cities are the source of environmental
problems (Alberti et al., 2007; Beatley et al., 1997; Newman & Kenworthy, 1989), as a result of this, new plans are needed for
the city to have sustainable qualities again. The solutions to these problems encountered today need to start from the
neighborhood scale, which is the most important component of cities. Neighborhood is the addressee of the change process from
past to present, just like people and cities (Alver, 2013). In this context, the social, economic, environmental and technological
sustainability of neighborhood-scale planning in a way that meets today's needs makes it a global solution to this problem in
many respects. The 'Eco Neighborhood' settlements, which are seen in different parts of the world (Austin, 2013; Foletta & Field,
2011; Fraker, 2013; Kasioumi, 2011), conceptualize this problem and offer solutions with its applications in the criteria of 'urban
design and planning, transportation, energy and natural resources, social'. In this study, the concept of eco-neighborhood was
analyzed in detail through a sample.

Keywords — Eco-neighbourhood, Sustainability, Energy, Neighborhood, Urban planning

Siirdiiriilebilir Bir Yerlesim Modeli Olarak Eko Mahalle’nin Bir
Orneklem Uzerinden incelenmesi

Ozet- Kentler bugiin farkli cografyalara, ekonomik kosullara, sosyo-kiiltiirel yapiya ve biiyiikliiklere sahip olsalar da hizli niifus
artis1, sagliksiz yasam kosullari, ¢cevre problemleri, giivenlik, sosyo-kiiltiirel yapinin zayiflamasi gibi bazi ortak sorunlarla
yilizlesmektedirler (Yazar, 2006). Kentlerin karsilastigi bu durum neticesinde ise git gide siirdiiriilebilirlik niteliklerini
kaybetmektedirler. Ote yandan bugiinkii modern kentlerin formlarinin, ¢evre problemlerinin kaynagi oldugu diisiiniilmekte
(Alberti et al., 2007; Beatley, Timothy, & Manning, 1997; Newman & Kenworthy, 1989) bu durum neticesinde ise kentin
yeniden siirdiiriilebilir niteliklere sahip olabilmesi i¢in yeni planlamalara ihtiya¢ duyulmaktadir. Bugiin karsilasilan bu sorunlara
yonelik ¢ozlimlerin ise kentlerin en dnemli bileseni olan mahalle 6lgeginden baglanmasi gerekmektedir. Mahalle, tipki insan ve
kent gibi gecmisten bugiine degisim siirecinin muhatabidir (Alver, 2013). Bu baglamda mahalle dlgegine ait planlamalarin
giiniimiiziin ihtiyaglarini kargilayacak sekilde sosyal, ekonomik, gevresel ve teknolojik olarak siirdiiriilebilir olmasi pek ¢ok
bakimdan bu soruna kiiresel ¢oziim niteligi kazandirmaktadir. Diinya’nin farkli yerlerinde uygulamalari goriilen ‘Eko Mahalle’
yerlesimleri (Austin, 2013; Foletta & Field, 2011; Fraker, 2013; Kasioumi, 2011) bu sorunu ele alarak kavramsallastirmakta,
‘kentsel tasarim ve planlama, ulasim, enerji ve dogal kaynaklar, sosyal’ oOl¢iitlerindeki uygulamalariyla ¢6ziim yollar
sunmaktadir. Bu calismada, eko mahalle kavrami bir 6rneklem iizerinden detayl incelenerek analiz edilmistir.

Anahtar kelime- Eko mahalle, Stirdirulebilirlik, Enerji, Mahalle, Kentsel planlama
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Oz

Tiirkiye’de son yillarda azalan alt yapi maliyetleriyle birlikte artan elektronik ve haberlesme sektdr yatirmlar, Bilgi Iletisim
Teknolojilerinin (BIT) yayginlagmaktadir. Tiirkiye Istatistik Kurumu (TUIK)2021 yil1 verilerine gore internet erigimi olan hane say1st
%92’¢ yiikselmistir. Bilgi ve iletigim teknolojilerinin geligimi, iilkelerin kalkinma hizina etki ederek toplumsal doniistimii saglamaktadir.
Tiirkiye’nin bolgesel farkliliklara ragmen bilisim alt yapisinin gelisimini bilyiik gelisim gdstermistir. Bu ¢alismada, Cok Kriterli Karar
Verme Yontemleriyle, istatistiki bolge diizeyinde Tiirkiye’deki bdolgelerin, bilisim teknolojilerinin kullanimina yonelik gelisim
performanslarint dlgebilecek model ile incelenmistir. Olusturulan modelde kriterlerin agirliklandirilmasinda PSI (Preference Selection
Index), bolgelerin BIT kullanim diizeyinin degerlendirilmesinde ise WEDBA (Weighted Euclidean Distance Based Approach)
yontemleri kullanilmistir. Calismada ki veriler TUIK veritabanindan alinmstir ve kurum tarafindan gerceklestirilen 2021 yili Hane
Halki Bilisim Teknolojileri (BT) Kullanim Arastirmasi dayanmaktadir. Bilgi iletisim teknolojilerinin kullanimina yonelik kriterler,
internet erigimi, genis bant, sabit genis bant, mobil genis bant, diizenli internet kullanim1 ve internet kullanimi kriterlerinden
olusmaktadir. Calismada elde edilen bulgulara gére en 6nemli kriter 2014 yillarinda internet erisimiyken, 2021 yilinda mobil bant
genisligi oldugu sdylenebilir. Calisma kapsaminda en iyi performansi istanbul ve Dogu Marmara bdlgeleri gdstermistir. Ayrica en fazla
gelisim gosteren Gilineydogu Anadolu boélgesini, Bati Anadolu, Akdeniz, Orta ve Orta Dogu Anadolu boélgeleri takip ettigi, diger
bolgelerdeki gelisimin ise anilan bdlgelere gore daha az oldugu sonucuna ulasilmistir

Anahtar Kelimeler: Cok Kriterli Karar Verme ,Bilisim teknolojileri

EXAMINATION OF THE USE OF INFORMATION
TECHNOLOGIES IN TURKEY BY MCDM METHODS: 2014-2021
PERIOD

Abstract

Electronics and communication sector investments, which have increased with the decreasing infrastructure costs in recent years in
Turkey, Information Communication Technologies (ICT) is becoming widespread. According to the data of the Turkish Statistical
Institute (TUIK) for 2021, the number of households with internet access has increased to 92%. The development of information and
communication technologies provides social transformation by affecting the development speed of countries. Despite the regional
differences in Turkey, the development of the informatics infrastructure has shown great improvement. In this study, with Multi-Criteria
Decision Making Methods, a model that can measure the development performance of the regions in Turkey towards the use of
information technologies at the statistical region level has been examined. In the model created, PSI (Preference Selection Index) was
used to weight the criteria, and WEDBA (Weighted Euclidean Distance Based Approach) methods were used to evaluate the ICT usage
level of the regions. The data in the study was taken from the TUIK database and is based on the Household Information Technologies
(IT) Usage Survey of 2021 carried out by the institution. The criteria for the use of information and communication technologies consist
of internet access, broadband, fixed broadband, mobile broadband, regular internet usage and internet usage. According to the findings
of the study, it can be said that while the most important criterion was internet access in 2014, it was mobile bandwidth in 2021. Within
the scope of the study, Istanbul and East Marmara regions showed the best performance. In addition, it was concluded that the
Southeastern Anatolia region, which showed the most development, was followed by the Western Anatolia, Mediterranean, Central and
Middle East Anatolia regions, and the development in other regions was less than the aforementioned regions..

Keywords: Multi-Criteria Decision Making, PSI, WEDBA, Information Technologies
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Abstract — Cu(In,Ga)(Se,Te), thin film solar cells were produced with SLG/Mo/CIGSeTe/CdS/ZnO/ITO structure. CIGSeTe
absorber layers were deposited by three-stage coevaporation process on Mo coated soda lime glass substrates at 480, 550, and
620 °C and with Te/(Te+Se) ratios of 0, 0.011, and 0.017. Three-stage coevaporation process was carried out with Balzers
BAKG600 evaporation chamber under vacuum atmosphere with 2¢107° Pa pressure. The composition and thickness of absorber
layer were controlled in-situ by laser light scattering system. Ga/(Ga+In) and Cu/(Ga+In) ratios of samples were 0.3 and 0.9,
respectively. The thickness of the CIGSeTe absorber was about 2 um. A post deposition treatment is applied by evaporating
NaF without breaking the vacuum after the third stage. CdS was deposited by chemical bath deposition. ZnO and ITO were
deposited by sputtering. Ni-Al-Ni front contacts were coated by e-beam evaporation. Compositional depth profiles of samples
were investigated by Spectruma GDA750 glove discharge optical emission spectroscopy. Since the bandgap gradient of
CIGSeTe solar cells are mainly related with the Ga/(Ga+In) ratio, the bandgap gradient can be controlled by controlling the
gallium gradient. It is demonstrated in this study that, the addition of Te significantly changed the gallium gradient, which
directly affects the bandgap gradient. The addition of Te made the notch of gallium gradient deeper for low temperatures, and
changed the gradient type from double to back surface gradient for high temperatures. On the other hand, the temperature
increase had a smoothening effect on gallium gradient for all compositions. Consequently, the addition of tellurium can be
used for optimizing the bandgap gradient which affects the solar cell parameters of CIGSeTe solar cells.

Keywords — Cu(In,Ga)(Se,Te)z; Thin film; Solar cell; Gallium gradient; Three-stage coevaporation


mailto:agcasemih@gmail.com
mailto:agcasemih@gmail.com

P’J I SAS 5% International Symposium on Innovative
(V 2022 Approaches in Smart Technologies

28-29 May 2022, Turkey (online)

Surdirilebilir Enerji: Kentsel Kati Atiklar
Stikran Efe

I Atatiirk Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, Erzuum, Tiirkiye (ORCID: 0000 0002 4033 6786)

Oz

Globallesen diinyada artan fosil yakit tiiketimi sonucunda olusan ¢evresel problemlerin bertaraf edilmesi ve azalan fosil yakit rezervlerin
yerine yenilerinin getirilmesi amaciyla, yeni enerji kaynaklari arama ¢aligmalar1 her gecen giin artarak devam etmektedir. Giines,
hidrolik, riizgar, jeotermal, dalga oncii yenilenebilir enerji kaynaklari arasinda olmasma ragmen iilkelerin yiiksek enerji tiketim
potansiyelini karsilayamamaktadir. Giiniimiizde enerji kadar 6nemli bir diger problem de gelisen teknolojinin, artan niifus ve yasam
standartlarmin en 6nemli sonucu olan artan kisisel tiiketim miktaridir. Tiiketime bagli olarak olusan kisi basi kentsel atik miktarinin, her
gecen giin arttig1 iilkemizde, bu atiklar1 bertaraf ederken enerji olarak geri doniigiimiinii de yapmak miimkiindiir. Kentlerde olusan atik
miktarlari, niifus yogunluguna ve bdlgelerin tiikketim aliskanliklarna baghdir. Igerisinde siv1 ve gaz atiklarin bulunmadigi k ati atiklar,
yapidaki kimyasallara gore zararli ve zararsiz kat1 atiklar olarak siniflandirilirken, atik ¢esidine gore; evsel kati atiklar, tibbi kati atiklar,
endiistriyel kati atiklar ve 6zel kati atiklar olacak sekilde farkli kategoriye ayrilmaktadir. Endiistriyel atiklari icermeyen kentsel kati
atiklar; evsel atiklan, ticari-kurumsal atiklar1 ve ingaat atiklarini kapsamaktadir. Kentsel kat1 atiklar, iyi bir kati atik yonetimi ile kontrol
altinda tutmak miimkiindiir. yi bir kat1 atik ydnetimi igin, atiklarin diizenli depolama alanlarinda depolanmast sarttir. Ciinkii biitiin kati
atiklar biyolojik olarak bozunmakta ve bozunma sonucunda ortama %45-60 oraninda metan, %40-60 oraninda karbondioksit gazi
salmaktadir. Depo gazi olarak tanimlanan bu gazlarin hem sera etkisini bertaraf etmek hem de yiiksek enerji potansiyelini ekonomiye
kazandirmak kontrollii kat1 atik yonetimi ile miimkiindiir. T{iketimin ana sebebi olan insanoglu dogada var oldugu siirece kentsel kati
atiklar, metan gazinin enerji potansiyeli nedeniyle siirdiiriilebilir bir enerji kaynagidir. Bu ¢alismada; her gecen giin artan diizenli kati
atik depolama alanlarimizdan elde edilebilecek depo gazinin giincel enerji potansiyeli arastirilmis ve diger enerji kaynaklari ile
karsilagtirtlmasi yapilmigtir.

Anahtar Kelimeler: Depo Gazi, Kentsel kat1 atiklar, Siirdiiriilebilir enerji

Sustainable Energy: Municipal Solid Wastes

Abstract

In order to eliminate the environmental problems caused by the increasing fossil fuel consumption and the decreasing fossil fuel reserves
in the globalizing world, the search for new energy sources continues to increase day by day. Although solar, hydraulic, wind, geothermal
and wave are among the leading renewable energy sources, they cannot meet the high energy consumption potential of countries. Today,
another problem as important as energy is the increasing amount of personal consumption, which is the most important result of the
developing technology, increasing population and living standards. In our country, where the municipal waste amount of per person
generated due to consumption is increasing day by day, it is possible to recycle of wastes as energy while eliminating them. The
generated waste amount in the cities depends on the population density and the consumption habits of the regions. Solid wastes that do
not contain liquid and gaseous wastes are classified as harmful and harmless solid wastes according to the chemicals in the structure,
while they are divided according to the type of waste into different categories that are domestic solid wastes, medical solid wastes,
industrial solid wastes and special solid wastes. Municipal solid wastes that do not include industrial wastes; It includes household
waste, commercial institutional waste and construction waste. It is possible to keep municipal solid wastes under control with a good
solid waste management. Solid wastes must be store in sanitary landfills for optimum solid waste management. All solid wastes are
biodegraded and 40-50% methane gas and 40-60% carbon dioxide gas are formed at the result of degradation. It is possible to eliminate
the greenhouse effect of these gases, which are defined as landfill gases, and to bring the high energy potential to the economy with
controlled solid waste management. As long as human beings, the main cause of consumption, exist in nature, municipal solid waste is
a sustainable energy source due to the energy potential of methane gas. As long as humans, the main cause of consumption, exist in
nature, urban solid waste is a sustainable energy source due to the energy potential of methane gas. In this study; The current energy
potential of landfill gas, which can be obtained from our sanitary landfill, which is increasing day by day, has been investigated and
compared with other energy sources.

Keywords: Landfill gas, Municipal solid waste, Sustainable Energy.
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Investigation of Tall Steel Structure Behavior under the Influence of
Earthquake and Wind Loads

M. Emin BILTEKIN®, Abdulkadir SOLAK 2* ve Mehmet KAMANLI 3
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“Corresponding author: abdulkadirsolak@ktun.edu.tr
*Speaker: eminbiltekinl@gmail.com

Abstract —In the light of developments in material and construction technologies, multi-storey high-rise buildings have started
to be preferred more due to population concentration in city centers, increase in land costs and decrease in construction areas.
With the increase in the number of tall buildings, high steel structure design has also gained importance. In addition to earthquake
effects, wind loads should also be taken into account in the design of high steel structures. It is known that the effect of wind
loads on the structure increases with the increase in the height of the building. In the building design, it should be determined
how the behavior of the building changes when the wind loads on the building and earthquake forces are dominant.

In order to examine the effects on the structure, the steel braced structure designed with 30 floors and a fixed floor
height of 3 m was modeled with the SAP2000 program. Fixed loads and live loads on the structure are taken from TS500. Wind
loads are statically affected on the structure according to TS498. In addition, the earthquake loads were determined according to
TBDY-2018 and the structure was analyzed. The building model was examined under the prevailing wind and earthquake effects.
As a result, the performance and ductility of the structure were evaluated.

In this study, the structural behavior of high steel structures due to the change of the dominant lateral effect on the
structure was investigated. In addition, according to the results obtained, it has been determined how the ductility level will be
selected in the design of the structural system depending on the change in the dominant effect on the structure.

Keywords — Building Design, Earthquake, Steel Structures, Tall Buildings, Wind Loads ...

Deprem ve Rizgar Yukleri Etkisindeki Yiksek Celik Yapilarin
Davramsinin Incelenmesi

Ozet-Giiniimiizde malzeme ve yapi teknolojilerindeki gelismeler 11¢inda, kent merkezlerindeki niifus yogunlugu, arsa
maliyetlerinin artmasi ve yapim alanlarinin azalmasi nedeniyle ¢ok katli yiiksek yapilar daha ¢ok tercih edilmeye baslanmistir.
Yiiksek yapilarin sayisinin artmasi ile yiiksek c¢elik yapi tasarimi da 6nem kazanmustir. Yiiksek ¢elik yapi tasariminda deprem
etkilerinin yani sira riizgar yiiklerinin de dikkate alinmas1 gereklidir. Yap1 yiiksekliginin artmasi ile riizgar yiiklerinin yapidaki
etkisinin arttig1 bilinmektedir. Yap: tasannminda yapiya gelen riizgar yiiklerinin hakim oldugu ve deprem kuvvetlerinin hakim
oldugu durumlarda yapi davraniginin nasil degistigi belirlenmelidir.

Yapidaki etkilerin incelenebilmesi i¢in tasarimi yapilan gelik ¢aprazli yapi 30 kath ve kat yiiksekligi sabit 3 m olacak
sekilde SAP2000 programi ile modellenmistir. Yapi tizerindeki sabit yiikler ve hareketli yiikler TS500’den alinmigtir. Riizgar
yuKleri TS498’e uygun, yapiya statik olarak etki ettirilmistir. Ayrica deprem yiikleri TBDY-2018’e gore belirlenerek yapi analiz
edilmistir. Yap1 modeli hakim riizgar etkisinde ve deprem etkilerinin hakim oldugu durumda incelenmistir. Sonug olarak yapinin
performansi ve siinekligi degerlendirilmistir.

Bu calismada, yiiksek ¢elik yapilarda, yapidaki hakim yanal etkinin degisimine bagli yap1 davranisi incelenmistir.
Ayrica elde edilen sonuglara gore yapidaki hakim etkinin degisimine bagli olarak tasiyici sistemin tasariminda siineklik

diizeyinin nasil secilecegi belirlenmistir.

Anahtar Kelimeler — Celik Yapilar, Deprem, Riizgar Yiikleri, Yapi Tasarumi, Yiiksek Yapilar...
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Burulma Diizensizliginin Betonarme Binalardaki Kolonlara Etkileri

Salih Cengiz!", Abdulkadir Solak?*, Mehmet Kamanli® ve Alptug Unal*

Ynsaat Boliimii/Teknik Bilimler Meslek Yiiksekokulu, Konya Teknik Universitesi, Konya, Tiirkiye
234 [nsaat Miihendisligi Boliimii/Miihendislik ve Doga Bilimleri Fakiiltesi, Konya Teknik Universitesi, Konya, Tiirkiye
*Corresponding author: scengiz@ktun.edu.tr
*Speaker: abdulkadirsolak@ktun.edu.tr

Ozet — Farkli mimari tasarimlar, yapilarda diizensizlige yol acabilmektedir. Depremin etki ettigi yap1 kiitle merkezi ile depreme
karg1 dayanim gosteren yapi rijitlik merkezi ¢akismazsa, yapilarda burulma meydana gelmektedir. Diisey tasiyict elemanlar olan
kolonlarda meydana gelen bu burulma etkisi, kolonlarin davramigimi degistirmektedir. Kolonlarm davranigimin ne diizeyde
degistigini belirleyebilmek i¢in, kolonlara ne kadar burulma momentinin etki ettiginin bilinmesi gerekmektedir. Bu ¢aligmada
IdeCad programi kullamilarak, 5 katli betonarme bir yapinn, rijitlik merkezi ile kiitle merkezi cakisacak sekilde tastyici sistemi
diizenlenmis, ardindan bir kolonunun boyutlar1 degistirilerek ¢esitli oranlarda eksantrisite olusturulmus ve her bir durumda,
kolonlara etki eden egilme ve burulma momentleri incelenmis ve karsilastirilmistir. Eksantrisite arttik¢a kolonlarda meydana
gelen egilme ve burulma momentlerinin arttig1 gorillmiistiir.

Anahtar Kelimeler — Betonarme kolon, burulma diizensizligi, deprem, tasiyici sistem
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Universite Yerleskelerinin Mekén Dizim Analizi ile Degerlendirilmesi:
Atatiirk Universitesi Ornegi

Ali Can Kuzulugil* Omer Unsal®> Basak Aytatli® Nalan Demircioglu Yildiz**

1Atatiirk University, Erzurum, Turkey
2Istanbul University, Istanbul, Turkey
dtatiirk University, Erzurum, Turkey
AAtatiirk University, Erzurum, Turkey
“Corresponding author: yildiz@atauni.edu.tr
+Speaker: basakaytatligatauni.edu.tr

Ozet — Universiteler igerisinde bulunan bireylerin sosyal iliskiler sagladigi kamusal alanlardir. Yerleske tasariminin temel amaci,
yasanabilir ve konforlu bir ortamin saglanmasidir. Konforlu yerleske ortami fizyolojik ve psikolojik yonden kullanicilar tizerinde
olumlu etkilere sahiptir. Yerleske kullanicilarinin aktivite mekanlarmi ve yaya hareketlerinin mekanlara dagilim haritasimnin
bilinmesi tasarim planlarinin basarisinin artmasini saglamaktadir. Dolayisiyla yerleske igerisindeki mekanlar belirli bir planlama
ve tasarim diizeninde yerlestirilmelidir. Calismada, yerleskelerin dis mekan kullanimmi etkileyen mekénsal orgiitlenme
ozelliklerini belirlemeye ¢alisilmistir. Yerleskelerin igerisinde yer alan dig mekanlari kullanan dgrenci ve akademisyenlerin bu
mekanlarda nasil etkilesim igerisinde oldugu ve bu mekanlardan ne 6l¢lide faydalanildigi belirlenmistir. Yerleskede, dogu, bati,
kuzey ve giiney yonlerinden gelerek, Ziraat Fakiiltesi ile dershaneler bolgesinde yer alan kavsagin entegrasyon degeri (1.453

1.709) ve kavsagin baglandig1 akslardan dogu-bati dogrultusunda yerleskeyi birbirine baglayan ve hat boyunca Rektorliik,
Miihendislik Fakiiltesi ve Kiitiiphanenin konumlandigi aksin (1.453 1.709/1.24 1.3) entegrasyon degeri yiiksek ¢ikmustir.
Yapilacak planlama ¢alismalarinda entegrasyon degerlerinin de planlamaya dahil edilmesi kullanicilarin konforunun saglanmasi
ve siirdiiriilebilir yerleske tasariminin gergeklestirilmesinde 6nemlidir.

Anahtar kelimeler: Atatiirk Universitesi, Erzurum, Mekan Dizimi, Yerleske Planlama

Abstract-  Universities are public spaces where individuals provide social relations. The main purpose of the campus design
is to provide a livable and comfortable environment. The comfortable campus environment has positive effects on users both
physiologically and psychologically. Knowing the activity areas of the campus users and the distribution map of pedestrian
movements to the spaces increases the success of the design plans. Therefore, the spaces within the campus should be placed in
a certain planning and design order. In the study, it was tried to determine the spatial organization characteristics that affect the
outdoor use of the campuses. It has been determined how students and academicians who use the outdoor spaces in the campuses
interact in these spaces and to what extent these spaces are utilized. The integration value of the junction (1.453-1,709) located
in the area of the Faculty of Agriculture and the private classrooms, which connects the campus in the east, west, north and south
directions, and the axis that connects the campus in the east-west direction from the axes that the junction connects, and where
the Rectorate, Engineering Faculty and Library are located along the line (1.453 1.709/1.24 1.3) integration value was high. The
inclusion of integration values in the planning studies to be carried out is important in ensuring the comfort of the users and in
the realization of sustainable campus design.

Keywords: Atatiirk University, Erzurum, Spatial Syntax, Campus Planning

11



th - : ,
r:l) I SAS 5% International Symposium on Innovative

Approaches in Smart Technologies
20 22 28-29 May 2022, Turkey (online)

A COMPREHENSIVE COMPARISON OF DIFFERENT META-
HEURISTIC METHODS FOR ESTIMATING THE OPTIMAL
PARAMETERS OF PHOTOVOLTAIC CELL MODEL

Zafer Dogan®” and Birsen Boylu Ayvaz *

1Elektrik Elektronik Miihendisligi Boliimii, Tokat Gaziosmanpasa Universitesi, Tokat, T lirkiye
2 Elektrik Elektronik Miihendisligi Boliimii, Amasya Universitesi, Amasya, Tiirkiye
*Corresponding author: zafer.dogan@gop.edu.tr
*Speaker: birsen.boylu@amasya.edu.tr

Abstract — The correct estimation of critical parameters of photovoltaic (PV) cell models is important for the simulation and
modeling of these devices and the whole system they are connected to. This is supported by the number of recent studies on this
subject. It is seen that meta-heuristic optimization methods constitute a large part of all the methods applied to the PV model
parameter estimation problem. Meta-heuristics have many advantages over traditional optimization methods. For example, the
meta-heuristics do not depend on the optimization initial starting point and have a high potential to explore promising regions of
the search space. Although many meta-heuristic methods have been proposed in recent years, the result shows that new methods
need to be introduced. A meta-heuristic algorithm may perform well for one problem, it may be insufficient for another problem.
Accordingly, in this study, a recent nature-inspired meta-heuristic method is proposed to extract the optimal parameters of the
PV cell model. Also, to test the performance of the proposed method, three other meta-heuristic methods, namely particle swarm
optimization (PSO), jellyfish search (JS), and chameleon swarm optimization (CSA) algorithms, are employed for comparison.
The results show that the proposed method accurately estimates the PV model parameter values.

Keywords — Photovoltaic cell model, solar module, parameter estimation, meta-heuristic methods, double diode model.
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RAT BEYIN DOKUSUNDA ASITRETIN - METOTREKSAT
KOMBINASYONUNUN VE A-LiPOLIK ASIiT’IN POLIFENOL OKSIiDAZ
AKTIVITESI UZERINE ETKILERI

Fatma Goniil SEZGIN, 2Emine DIRAMAN, *Emine incilay TORUNOGLU

*Ondokuz May1s Universitesi, Fen Fakiiltesi, Biyoloji Béliimii, Samsun, Tiirkiye (ORCID: 0000-0002-9400-5173),
gonul.solmaz@omu.edu.tr

2 Ondokuz Mayis Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Samsun, Tiirkiye (ORCID: 0000-0002-4677-1738),
ediraman@omu.edu.tr

3 Ondokuz Mayis Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Samsun, Tiirkiye (ORCID: 0000-0003-4641-0067),
torunogluemineincilay@gmail.com

Bu c¢alismada asitretin (ACT) ve metotreksat (MTX) etken maddelerinin ve alfa lipoik asitin
(ALA) rat beyin dokusunda Polifenol Oksidaz (PO) aktivitesine etkileri arastirilmistir.
Calismada, toplam 50 tane Wistar albino erkek rat kullanilmistir. Calisma gruplari, Kontrol
grubu (K), ALA grubu, ACT+MTX grubu ve ACT+MTX+ALA grubu olarak
olusturulmustur. 24 saat a¢ birakilmis olan ratlara yapilan enjeksiyon islemleri her sabah ayni
saatte gerceklestirilmistir. ACT, MTX ve ALA % 0.9’luk NaCl’de c¢oziilmiistir. ACT
(20mg/kg/giin), MTX (20mg/kg/hafta), ALA (50mg/kg/glin) ve bunlarin kombinasyonlar1 da
viicut agirligi diizeyinde intraperitonal enjeksiyon ile ratlara verilmistir. Ratlar servikal
dislokasyon ile sakrifiye edilmis ve kalp perfiizyonundan sonra beyinleri c¢ikarilmistir.
Ratlardan alinan beyin doku orneklerinde, PO enzim aktivitesi Ol¢iilmistir. ACT+MTX
verilen grupta 3. giinde K’ya gore yaklasik % 5 inhibisyon gozlenirken ALA’nin etkisi ile bu
inhibisyon yerini aktivasyona birakmigtir. ACT + MTX kullanimi beyin PO aktivitesinde 3.
giinde inhibisyona neden olurken bu inhibisyon ilerleyen giinlerde aktivasyona doniigsmiistiir.
Tek basina ALA verilen grupta PO aktivitesi 3. giinde K’ya gore %7 inhibisyon gostermistir.
5. ve 7.giinlerde inhibisyon seviyesinin yar1 yariya azaldigi gozlenmistir. Bu dogrultuda
calisjmamizin sonucu olarak ALA’nin beyin dokusunda antioksidan etki gosterdigi
sOylenebilir.

Anahtar Sozciikler: Beyin, Asitretin, Metotreksat, Polifenol Oksidaz, PO
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Tiirkiye’de Baglantili Ara¢ Teknolojisinin Gelisimi

Gizem Erceylan', M.Ali Akcayol?
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Oz

Baglantili arag teknolojisi araglarin diger araglarla ve diger trafik unsurlari ile haberlesmesini saglayan iletisim teknolojisidir. Bu alanda
olusan pazarda Tiirkiye’nin pay alabilmesi, s6z sahibi bir pozisyona ulasabilmesi ve veri giivenligini saglayabilmesi i¢in bu teknolojinin
gelisim ve olgunlagma agsamalarinda gerekli aksiyonlarin alinmasi kritik 6nem tasimaktadir. Bu makalede, baglantili ara¢ teknolojisinin
diger tlkelerdeki durumlari 6zetlenmis ve Tiirkiye’de konu ile ilgili yapilan ¢aligmalar incelenmistir. Elde edilen veriler neticesinde
oncelik verilmesi gereken ¢aligma konular1 hakkinda 6neriler sunulmustur. 2014 yilindan itibaren Tiirkiye’de akilli ulagim sistemleri
ad1 altinda bu konu ile ilgili caligmalarin hiz kazanmis oldugu goriilmiistiir. Diinyada yapilan ¢alismalar g6z 6niinde bulunduruldugunda
Tiirkiye’nin Kooperatif Akilli Ulagim Sistemleri (K-AUS) olarak adlandirdig1 baglantili arag teknolojisi ile ilgili ¢alismalara daha geg
donemlerde basladig1 ve konu hakkinda daha fazla deneyime ihtiya¢ duydugu goriilmiistiir. Hazirlanan eylem planlari, kurulan aragtirma
merkezleri ve derneklerin verimli ¢alisabilmesi i¢in gerekli destegin ve kaynaginin saglanmasi gerekliligi dikkat gekmektedir. Baglantili
arag teknolojisinde veri giivenligi ve giivenilirlik iizerinde ulusal standardizasyonlarin ve mevzuatlarin hazirlanmasinin 6nem bir ihtiyag
oldugu ve bu alanda daha fazla calisma yapilas1 gerektigi sonucuna varilmistir.

Anahtar Kelimeler: Baglantili Araglar, K-AUS
Development of Connected Vehicle Technology in Turkey

Abstract

Connected vehicle technology is a communication technology that enables vehicles to communicate with other vehicles and other traffic
assets. It is critically important to take the necessary actions during the development and maturation stages of this technology for Turkey
to gain a share in the emerging market, have a position and ensure data security. In this article, the situation of connected vehicle
technology in other countries is summarized and the situation in Turkey is examined. As a result of the work, suggestions were made
about the subjects that should be given priority. It has been observed that studies on this subject under the name of intelligent
transportation systems have gained momentum in Turkey in 2014. Considering the studies carried out around the world, it has been
seen that Turkey started to work on the connected vehicle technology called Cooperative Intelligent Transportation Systems (C-ITS) in
later periods and it needed more technical experience on the subject. It is noteworthy that the necessary support and resources should
be provided in order for the action plans, research centers and associations to work efficiently. It has been concluded that the preparation
of national standardizations and regulations on data security and reliability in connected vehicle technology is an important need and
more work should be done in this area.

Keywords: Connected Vehicles, C-1TS
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Makine Ogrenmesi Algoritmalar1 Kullamlarak Tiirkiye ve AB
Ulkelerinin CO; Emisyonlarimin Tahmini
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Oz

Ozellikle 20. ve 21. yiizyillarda sanayi devriminin hizlanmasi ve bundan dolay1 Diinya’nin kiiresel 1sinmast ile sicaklik miktarlarinin
artmasi, yeryiiziinde mevsimlerin dongii ve siddetlerinin degismesine sebep olmustur. Hayatin her alaninda ihtiyag duyulan enerji
kullaniminin artmasi, 6zellikle de fosil yakitlara yonelim, sera gazlari arasinda 6nemli bir paya sahip olan CO;’nin saliniminin artmasina
ve iklim degisikliklerine neden olmus ve olmaya da devam etmektedir. Dolayisiyla Diinya iizerindeki tiim iilkeler icin insan
faaliyetlerinden kaynakli CO; emisyon miktarlarinimn yonetimi, takibi ve tahlili snem kazanmistir. Bu ¢alismada, iklim degisikligi ile
iligkili sera gaz1 olan CO2’nin Tiirkiye ve AB iilkelerinin tahmini ve egilimlerinin irdelenmesi hedeflenmistir. Bu hedef dogrultusunda,
makine dgrenmesi algoritmalarindan karar agact modellemesi, yapay sinir aglari ve destek vektdr makineleri kullanilarak enerji elde
edilirken ortaya g¢ikan CO2 salinim miktarlari i¢in tahmin yapilmistir. Makine 6grenme metotlarinin basar performans: karar agaci
modellemesi skor degeri, ortalama hata karesi (MSE) ve ortalama hata karesinin kokii (RMSE) kullanilarak degerlendirilmistir. Ulkeler
icin 2010-2019 yillarindaki niifus, CO2 emisyon miktari, enerji tilketim miktarlar1 kullanilarak, destek vektdr makineleri (DVM) ile
yapay sinir aglar1 (YSA) metotlar1 uygulanmis ve tahminler yapilmistir. Sonuglara gére DVM yoénteminin, YSA yontemine gore daha
basarili sonuglar verdigi tespit edilmistir. Avrupa Birligi tilkelerine toplu olarak bakildiginda, CO2 emisyon miktarinin azalarak arttig:
yani artis hizinin azaldigi goriilmiistiir. Ayrica Almanya, Hollanda, Italya, Fransa iilkelerinde CO;, emisyon miktarlarinda azalma
beklenmektedir. Turkiye igin ise durum farklidir. Tiirkiye’de 2010-2019 yillari arasindaki karbondioksit salinim miktari her y1l artmakta
olup oniimiizdeki yillarda da alternatif, CO» salimimi olmayan enerji kaynaklarina yonelinmez ise bu artisin devam edecegi yapilan
calismada goriilmiistiir.

Anahtar Kelimeler: Makine Ogrenmesi, Emisyon, Destek Vektdr Makineleri, Karar Agaci, Yapay Sinir Aglari

CO; Emissions in Turkey and EU Countries Using Machine Learning
Algorithms

Abstract

Especially in the 20th and 21st centuries, the acceleration of the industrial revolution, the global warming of the world and the increase
in the amount of temperature caused the cycles and intensities of the seasons on earth to change. The increase in the use of energy
needed in all areas of life, especially the orientation to fossil fuels, has caused and continues to cause an increase in the emission of
CO2, which has an important share among greenhouse gases, and climate changes. Therefore, the management, follow-up and analysis
of CO; emissions caused by human activities have gained importance for all countries in the world. In this study, it is aimed to examine
the estimation and trends of CO, a greenhouse gas associated with climate change, in Turkey and EU countries. In line with this goal,
an estimation was made for the amount of CO, emissions that occur when energy is obtained by using decision tree modeling, artificial
neural networks and support vector machines from machine learning algorithms. Success performance of machine learning methods
was evaluated using decision tree modeling score value, mean square error (MSE) and root mean square error (RMSE). Support vector
machines (SVM) and artificial neural networks (ANN) methods were applied and estimations were made by using the population, CO>
emission amount, energy consumption amounts for the countries in the years 2010-2019. According to the results, it has been determined
that the SVM method gives more successful results than the ANN method. When the European Union countries are considered as a
whole, it has been observed that the amount of CO, emissions has decreased and increased, that is, the rate of increase has decreased.
In addition, reductions in CO emissions are expected in Germany, the Netherlands, Italy, and France. For Turkey, the situation is
different. The amount of carbon dioxide emissions between 2010-2019 in Turkey is increasing every year, and it has been seen in the
study that this increase will continue if alternative energy sources that do not emit CO; are not used in the coming years.

Keywords: Machine Learning, Emission, Support Vector Machines, Decision Tree, Artificial Neural Networks
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Design, Construction and Control of an Autonomous Mobile Rescue
Robot with Visual Feedback
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Abstract

The construction of a smart autonomous mobile robot system that can operate in an anonymous environment can be difficult. Building
an autonomous mobile robot requires collecting data from sensors and cameras in order to recognize the surrounding environment, get
knowledge of existing landmarks, and figure out its position and orientation. Many research studies have been carried out in recent
years providing algorithms for achieving autonomous motion of mobile robot systems and object detection. The most common platform
utilized for robot motion design is ROS (Robot Operating System) and for object detection YOLO (You Only Look Once) is a common
choice. Additionally, the autonomous system needs motion planning in a systematic way to avoid obstacles by using lidar or other
sensing methods generating the feedback signals required for control of motion around occupied spaces. One of the most effective and
versatile feedback systems for mobile robot control can be constructed using visual feedback, which relies on a high-resolution camera
that processes the image in real-time and the result is fed back to the control system for decision making. Visual feedback can be
employed alone without sensors for feedback control of autonomous mobile robots, and it can be used for multiple tasks like path
planning, obstacle avoidance, object detection, object recognition in addition to motion control. In this research, results of design and
construction of an autonomous mobile rescue robot for finding victims through video data are presented. It is aimed to find victims via
applying video as a data collection and feedback generation tool in the autonomous mobile robot control system. The visual feedback
and YOLO v3 are used not only for finding victims but also for motion control. Our autonomous mobile robot is designed to move
smoothly to the victim's direction and avoids obstacles by using ROS Global Planner. The robot is tested in multiple scenarios in
different locations, various obstacle and victim numbers, and satisfactory results with good performances are obtained.

Keywords: Autonomous mobile robot, ROS, YOLO, Motion planning, Obstacle avoidance, Lidar, Visual feedback system.

Gorsel Geri Beslemeli Otonom Mobil Kurtarma Robotunun Tasarim,
Uretimi ve Kontrol

Oz

Bilinmeyen ortamlarda ¢alisabilen akilli otonom mobil robot sistemi iiretimi zorluklar i¢erebilir. Otonom mobil robot gelistirilmesi igin
¢evreyi tanimlamak amaciyla algilayicilar ve kameradan veri toplanmasi, mevcut kdse noktalarinin bilinmesi ve robotun konumu ve
yoniiniin anlagilmast gerekir. Son yillarda mobil robotlarin otonom hareketi ve nesne belirleme hedefleri i¢in yazilmig algoritmalar
sunan cok sayida arastirma yapilmistir. Robot hareket tasarimi igin en yaygin kullanilan platform ROS (Robot Isletim Sistemi) iken,
nesne belirleme iginse YOLO (You Only Look Once) genel kabul gérmektedir. Ek olarak, otonom sistemlerde lidar ve diger algilama
yoéntemleriyle engeller iceren ortamlarda hareket kontroll igin gereken geri besleme isaretini iiretmek iizere sistematik hareket
planlamaya ihtiya¢ duyulmaktadir. Mobil robotlar icin en etkili ve ¢ok yonli geri beslemeli sistemlerden biri, yiksek ¢ozintrlikli
kamerayla gergek zamanli goriintii isleme ve geri beslemeli kontrol karar isareti Uretimine dayanan gorsel geri besleme yoluyla imal
edilebilir. Gorsel geri besleme otonom mobil robotlarin algilayicilar olmadan geri beslemeli kontrolii igin kullanilabilecegi gibi, hareket
kontroliiyle birlikte yol planlama, engelden kaginma, nesne belirleme, nesne tanima gibi ¢oklu gorevlerde de kullanilabilir. Bu
calismada, akan goriintii verisi kullanilarak kurban / kazazedeleri bulmaya yarayan otonom mobil robot sisteminin tasarim ve iiretimi
ile ilgili sonuglar sunulmaktadir. Burada kamera goriintusiinii hem veri toplama hem de otonom mobil robot sisteminde geri besleme
isaretini liretme amaciyla kullanarak kurban / kazazedeleri bulmak amaglanmigtir. Gorsel geri besleme ve YOLO v3 sadece kurban /
kazazedeleri bulmak i¢in degil aynm zamanda hareket kontrolii i¢in kullanilmaktadir. Urettigimiz otonom mobil robot, ROS kiiresel
planlayici ile kurban / kazazede yoniine dogru yumusak bir hareketle ilerlemek ve engellerden kaginmak i¢in tasarlanmistir. Robot farkli
engel ve kurban / kazazede saylari i¢in degisken ortamlardaki senaryolar i¢in test edilmis ve yiiksek bagarimli tatmin edici sonuglar elde
edilmistir.

Anahtar Kelimeler: Otonom mobil robot, ROS, YOLO, Hareket planlama, Engelden kaginma, Lidar, Gorsel geri beslemeli sistem.
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A New Cash Register for Fuel Stations with Resistant Outdoor
Conditions: Design Considerations
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*Corresponding author: fabut@cu.edu.tr
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Abstract — The Head of Revenue Administration (HRA) in Turkey imposes the obligation to use new generation payment
recording devices (NG PRDs) at fuel stations. The pump and the cash register were separate units in old payment systems, and
communication was provided via an interface. However, there are some security vulnerabilities in these systems due to the
interface being separate from the cash register. In addition, it is known that due to the high fuel tax rates, significant losses occur
due to tax evasion. Although the use of NG PRD has been made compulsory, no product in the market complies with the current
legislation. Therefore, there is a need for these products to be developed for secure data communication in fuel pump cash
registers, prevention of tax evasion, and monitoring of the informal economy in the fuel sector. This study aims to design and
manufacture prototypes of NG PRDs and components for fuel stations in accordance with the technical guide of the HRA
legislation. The main feature sought for NG PRDs is to ensure the continuity of communication between the pump and the cash
register.

Keywords — New Generation Payment Recorder Device, Trusted Service Manager, Fuel Pump Cash Register
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Investigation of the Characteristics of COVID-19 Patients by Fuzzy
Clustering Method
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Abstract — Clustering methods are used for examining the risk factors, grouping the patients according to clinical, genetic etc.
features in health studies. The fuzzy clustering method, which is among them, is quite advantageous compared to other methods,
as it reveals the uncertainties that classical clustering methods deny and gives information to the researcher about these situations.
In this study; clinical features of COVID-19 patients were divided into classes with fuzzy cluster analysis. The data of 500
patients whose COVID-19 test was positive in November and December 2021 at Tokat State Hospital were analyzed. Patients
were divided into three different clusters by fuzzy clustering method in terms of age, ferritin, alt, ast, urea, crp, hbalc, calcium,
chlorine, creatinine, Idh, potassium, sodium and vitamin d. Gustafson-Kessel algorithm, which is the generalized version of the
Fuzzy C-Means (BCO) algorithm was used. The concordance between the clusters and the treatment status of the patients
(outpatient, inpatient, intensive care) was evaluated. The correct classification rate of the method was found 84.2%. In
conclusion, fuzzy clustering has shown that the clinical features of the clustered COVID-19 patients are effective on the treatment
modalities of the patients. The use of clustering methods in grouping the clinical characteristics of patients helps clinicians in
their decision making.

Keywords — Fuzzy, Clustering, Class, COVID-19, Data mining
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Anatomical, Palynological and Seed Surface Characteristics of
Aethionema sancakense Yild. & Kilic (Brassicaceae)

Azize Demirpolat'
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Abstract

In this study, Aethionema sancakense Y1ld. & Kilig¢ (Brassicaceae) anatomical, palynological and seed surface features were determined.
This study aims to reveal the structural features of this species. Root, stem cross-sections, leaf epidermis features were investigated
from the plant and anatomical features were determined by taking images. Superficial and transverse sections were taken from the plant
by hand, stained with alcian blue and safranin at a ratio of 3:2, examined under a light microscope and photographed. Multi layered
cortex structure was detected under the outermost epidermis of the trunk. Peridermis layer is torn in some points and removed from the
root. The cortex layer is composed of parenchymal cells and is in 7-8 rows. The sclerenchymal tissue in the cortex layer consists of 2-
4 rows of cells arranged intermittently. For palynological examinations, pollen of A. sancakense were examined under the light
microscope by Woodhouse method. The type of pollen, whose electron microscope images were taken, was determined as monad and
aperture type tricolpat. It was observed that the pollen grains were radially symmetrical and isopolar and their measurements were taken.
The seed surface was dark brown and oval shaped, and the surface ornamentation was reticulate-verrucate. In our study, we tried to
determine the taxonomic characters of A. sancakense in terms of both anatomical characters and palynological features.

Keywords: Aethionema, Anatomy, Palynology, Seed surface, Cruciferae.

Aethionema sancakense Yild. & Kili¢’in (Brassicaceae) Anatomik,
Palinolojik ve Tohum Yiizeyi Ozellikleri

Oz

Bu ¢alisma ile Bing6l’de yayilis gdsteren, yeni tiir olarak tespit edilen Aethionema sancakense Yild. & Kili¢ (Brassicaceae) tiiriiniin
anatomik, palinolojik ve tohum yiizey ozellikleri tespit edilmistir. Bu c¢alisma, bu tiiriin yapisal ozelliklerini ortaya ¢ikarmayi
amaglamaktadir. Bitkiden kok, govde enine kesitleri, yaprak epidermis ozellikleri aragtirilmig ve goriintiileri alinarak anatomik
Ozellikleri tespit edilmistir. Yiizeysel ve enine kesitler bitkiden el ile alinarak alcian mavisi ve safranin ile 3:2 ile oraninda boyandiktan
ve 151k mikroskobu altinda incelenip fotograflari ¢ekilmistir. Govde, en dista epidermisinin altinda ¢ok katmanli korteks yapisi tespit
edilmistir. Periderm tabakasi bazi yerlerde yirtilmig ve kokten uzaklastirilmistir. Korteks tabakasi parankimatik hiicrelerden meydana
gelmistir ve 7-8 siralidir. Korteks tabakasindaki sklerenkimal doku 2-4 sira hiicreden olusur. Palinolojik incelemeler i¢in A. sancakense
polenleri 1s1k mikroskobu altinda Woodhouse yontemiyle incelenmistir. Elektron mikroskobu gériintiileri alinan polenlerin tipi monad
ve apertiir tipi trikolpat olarak belirlenmistir. Polen tanelerinin radyal simetrik ve izopolar oldugu gézlemlenmis ve 6l¢iimleri alinmistir.
Tohum yiizeyi, koyu kahverengi ve oval sekilli, ylizey ornemantasyonu ise retikulat-verrukat olarak belirlenmistir. Calismamizda A.
sancakense tliriniin hem anatomik karakterler hemde palinolojik 6zelllikler agisindan, taksonomik karakterleri belirlenmeye
calisilmistir.

Anahtar Kelimeler: dethionema, Anatomi, Palinoloji, Tohum yiizeyi, Cruciferae.
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Ozet  Gelisen teknoloji ve artmakta olan niifus yogunlugu sebebiyle enerji talebi giin gectik¢e artmaktadir. Artan
enerji talebini kargilamak icin gerilim seviyeleri yiikseltilmekte, yeni iletim hatlar1 insa edilmekte, ya da var olan
iletim hatlar1 akim tasima kapasitesi daha yiiksek iletkenlerle modifikasyonlar1 gergeklestirilmektedir. Bilindigi
iizere, iletken tiplerinin 1sil performanslari, mevcut tasima kapasiteleri {izerinde biiyiik etkiye sahiptir. Buradan
hareketle, bu ¢alismada, var olan iletim hatlarinin degistirilmesi konusuna referans olmasi amaciyla yaklagik
olarak aynmi dis capa sahip ACSR (Aluminum Conductor Steel Reinforced), ACCC (Aluminum Conductor
Composite Core), STACIR (Super Thermal Alloy Conductor Invar Reinforced) ve GTACSR (Gap Type Thermal

Resistant Aluminum Alloy Conductor Steel Reinforced) havai hat iletkeninin degisken sicaklik ve riizgar
hizlarindaki farkli hava kosullarinda kargilastirmali 2 D 1si1l performans analizleri, COMSOL Multiphysics
yaziliminda yapilmistir.

Anahtar Kelimeler havai hat iletkenleri, 1s1l performans, COMSOL, IEEE-738 std.

Thermal Performance Analysis Of Overhead Conductors

Abstract — Due to developing technology and ever-increasing population density, energy demand increasing day
by day. Therefore, in order to meet the increasing energy demand, the voltage levels are increased, new
transmission lines are built or existing transmission lines are modified with conductors that have higher current
carrying capacity. As is known, the thermal performances of conductor types have a great influence on their current
carrying capacities. From this point of view, in this study, comparative 2-D thermal analyzes of ACSR, ACCC,
STACIR and GTACSR overhead line conductors with the approximately same outer diameter under various
weather conditions with different temperatures and wind speeds were made in COMSOL Multiphysics software,
as a reference for replacing existing transmission lines.

Keywords overhead conductors, thermal performance, COMSOL, IEEE-738 std.
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Farkh Malzemelerle Biyel Kolunun Deformasyon ve Gerilme Analizi
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Oz

Gilinlimiizlin ara¢ teknolojisi, icten yanmali motorlara dayanmaktadir. Ancak son yillarda hibrid modeller piyasaya sunulmustur. Bu
modellerin amaci yakit tiiketimini azaltmaktir. Hibrid araglar, elektrikli ve benzinli bir motorun ayni anda caligmasi prensibine
dayanmaktadir. Bu ¢aligma prensibine gore i¢ten yanmali motorlarin kullaniminin uzun bir siire daha devam edecegi 6ngoriilmektedir.
Bu nedenlerle fosil yakitla ¢alisan motorlarla ilgili ¢aligmalar halen devam etmektedir ve gelecekte de devam edecegi ongoriilmektedir.
Motor ve motoru meydana getiren makine elemanlariyla ilgili yapilan galismalarda uygun tasarim ve malzeme se¢imi On plana
cikmaktadir. Dolayisiyla motoru meydana getiren pargalarinin tiretiminde dikkat edilmesi gereken tasarim ve kullanilan malzemenin
uygunlugu ve agirligidir. Motor elemanlarinin tasarimini yaparken dikkat edilmesi gereken en 6nemli kisim motorun araca olan etkisini
yani performansini en {ist diizeye ¢ikarabilmek ve bu seviyeye ulagabilmek i¢in de yapilacak olan g¢aligmalarin yapilabilmesidir. Bunun
icin de motoru olusturan elemanlarin ve bu galismanin konusu olan biyel kolunun tasarimi biiyiik bir 6nem teskil etmektedir. Motorun
bir kismini tegkil eden ve motor igerisinde olugan gerilmelere yeterli dayanim gostermesi beklenen ve tek bagina bir biyel kolundaki
tasarim faktorii etkili goériinmese de, birden fazla elemanin bir araya gelmesiyle tasarim ve dolayisiyla agirlik agisindan motorun
performans1 da bu durumdan etkilenecektir. Bu ¢alismada biyel kolu tasarimi yapilarak performans agisindan gerekli analizler
yaptlmigtir. Dort farkli malzeme kullanilarak, aliminyum alagimi, titanyum alagimi, ¢elik alagimi ve dokme demir, bir ANSYS
Workbench yazilimi kullanilarak tasarimi yapilan biyel kolu analizi yapilmistir. Yapilan analizlerde stres ve deformasyon ile ilgili
calismalar gerceklestirilmistir. Sonug olarak aliiminyum alagimi malzemenin hem agirlik hem de malzemenin temini agisindan en uygun
tasarim oldugu sonucu elde edilmistir.

Anahtar Kelimeler: Biyel kolu, Deformasyon, Gerilim.

Deformation and Stress Analysis of Connecting Rod with Different
Materials

Abstract

Today's vehicle technology is based on internal combustion engines. However, hybrid models have been introduced to the market in
recent years. The purpose of these models is to reduce fuel consumption. Hybrid vehicles are based on the principle of simultaneous
operation of an electric and gasoline engine. According to this working principle, it is predicted that the use of internal combustion
engines will continue for a long time. For these reasons, studies on fossil fuel-powered engines are still ongoing and are expected to
continue in the future. Appropriate design and material selection come to the fore in studies on the engine and the machine elements
that make up the engine. Therefore, it is the design and the suitability of the material used and the weight that should be considered in
the production of the parts that make up the engine. The most important part to be considered while designing the engine elements is to
maximize the effect of the engine on the vehicle, namely the performance, and to carry out the work to be done in order to reach this
level. For this, the design of the elements that make up the engine and the connecting rod, which is the subject of this study, is of great
importance. Although the design factor in a connecting rod alone, which is a part of the engine and is expected to withstand the stresses
formed within the engine, does not seem to be effective, the performance of the engine in terms of design and therefore weight will also
be affected by the combination of more than one element. In this study, necessary analyzes were made in terms of performance by
designing the connecting rod. Using four different materials, aluminum alloy, titanium alloy, steel alloy and cast iron, connecting rod
analysis was performed using an ANSYS Workbench software. In the analysis, studies on stress and deformation were carried out. As
a result, it was concluded that the aluminum alloy material is the most suitable design in terms of both weight and material supply.

Keywords: Connecting rod, Deformation, Stress.
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Comparison of MOEA/D Variants on Benchmark Problems
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Abstract — Given that the definition of the multi-objective optimization problem is raised when number of objectives is increased
in number at the optimization problem, where not only the number of objectives but also the computational resources which are
needed to solve the problem, is also more desired. Therefore, novel approaches had required to solve multi-objective optimization
problem in a reasonable time. One of this novel approach is utilization of the decomposition method with the evolutionary
algorithm/operator. This algorithm was called multi-objective evolutionary algorithm based on decomposition (MOEA/D). Later
on, variants have been proposed to improve the performance of the MOEA/D algorithm. However, a general comparison between
these variants has needed for demonstrate the performance of these algorithm. For this reason, in this research the variants of
MOEA/D algorithms have implemented on benchmark problems (DTLZ and MaF) and the performances has compared with
each other. Two metrics had selected to evaluate/compare the performances of the variants. The metrics are IGD and Spread
metrics. The results at the end of the implementations suggest that adaptive weighting idea is the most promising idea to increase
the performance of the MOEA/D algorithm.

Keywords — multi-objective optimization, evolutionary algorithm, decomposition, evolutionary algorithms
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Oz

Diinyanin pek ¢ok yerinde, tarihi eser niteligi tasiyan yapilarda kire¢ esasli har¢ ve sivalarin kullanildig: bilinmektedir. Horasan harci
ise iilkemizin 6nemli kiiltlirel miraslarini olusturan tarihi yapilarda siklikla rastlanan kire¢ esasli bir geleneksel harg tiiriidiir.
Yiizyillardan beri yapilarin ingasi sirasinda orgii ve siva harci olarak kullanilan Horasan harci giiniimiizde bu yapilarin onarim ve
giiclendirme islerinde siklikla tercih edilmektedir. Bu sebeple, bu harcin dayanim ve durabilite 6zelliklerinin gelistirilmesine yonelik
¢aligmalar devam etmektedir. Bu ¢alismada da sentetik bir lif ¢esidi olan polipropilen lif takviyesinin, yiiksek sicakliga maruz birakilan
Horasan harcinin bazi 6zelliklerine etkisi incelenmistir. Bu amagla, kontrol karisimina ek olarak %0.,4, 0,6, 0,8 oranlarinda 3 mm
uzunlugunda polipropilen lif igeren toplamda 4 farkli har¢ karisimi hazirlanmistir. Tiim karigimlar i¢in su/baglayici, agrega/baglayici
oranlar1 ve yayilma degerleri sirasiyla, 0,91, 3,0 ve 150+10 mm olarak sabit tutulmustur. Ttim karigimlarda, baglayici kiitlesinin %80’ini
dogal hidrolik kire¢ ve %20’sini tugla tozu olusturmaktadir. Agrega olarak ise, %70 oraninda tugla kirig1 %30 oraninda dere kumu
kullanilmistir. Elde edilen har¢ numunelerinin, 90 giinliik kiir stiresi sonunda, baslangi¢c durumunda ve 300, 600, 900 °C sicakliga maruz
birakildiktan sonraki birim hacim agirlik, ultrases gegis hizi ve dinamik elastisite modiilii degerleri belirlenmistir. Deneysel ¢aligma
sonucunda, har¢ karigimlarinda lif kullanim1 ve dozajinin artisi ile hedef yayilma degerine ulagabilmek i¢in su azaltici katk: ihtiyacinin
artt1g1 tespit edilmistir. Ayrica, lif icerigine bagli olarak, numunelerin baslangi¢ durumunda ve 300 °C sicakliga maruz birakildiklarinda
s06z konusu degerlerinde azalma oldugu goriilmiistiir. Daha yiiksek sicakliklarda ise lifli ve lifsiz numunelerin ultrases geg¢is hiz1 ve
dinamik elastisite modiilii degerleri agisindan benzerlik gosterdigi belirlenmistir.

Anahtar Kelimeler: Horasan Harci, Poliprpilen Lif, Yiiksek Sicaklik

Effect of Elevated Temperature on Some Properties of Polypropylene

Fiber Reinforced Khorasan Mortar
Abstract

In many parts of the world, it is known that lime-based mortars and plasters are used in buildings that have the characteristics of historical
monuments. On the other hand, Khorasan mortar is a traditional type of lime-based mortar that is frequently found in historical buildings
that constitute the important cultural heritage of our country. Khorasan mortar was used as a masonry mortar and plaster during the
construction of structures for centuries. It is also frequently preferred in the restoration works of these structures. For this reason, studies
are continuing to improve the strength and durability properties of this mortar. In this study, the effect of polypropylene fiber
reinforcement on some properties of Khorasan mortar specimens exposed to high temperatures was investigated. For this purpose, in
addition to the control mixture, four different mortar mixtures containing 3 mm long polypropylene fiber at 0.4, 0.6 and 0.8% ratios
were prepared. Water/binder, aggregate/binder ratios and target flow value for all mixtures were constant at 0.91, 3.0 and 15010 mm,
respectively. 80% of the binder mass consists of natural hydraulic lime and 20% of brick dust in all mixtures. 70% crushed brick and
30% river sand were used as aggregate. At the end of the 90-day curing period, the unit weight, ultrasonic pulse velocity and modulus
of dynamic elasticity values of the mortar specimens were determined in their initial state and after exposure to 300, 600, 900 °C. As a
result of the experimental study, it was determined that the need for water-reducing admixture increased to reach the target flow value
with the increase in fiber utilization ratio in mortar mixtures. In addition, depending on the fiber utilization ratio, it was observed that
the values in question decreased in the initial state and after exposure to a temperature of 300 °C. At higher temperatures, fibrous and
non-fibrous specimens were found to have similar properties in terms of ultrasonic pulse velocity and modulus of dynamic elasticity.

Keywords: Khorasan Mortar, Polypropylene Fiber, Elevated Temperature
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Impact of vaccines on the COVID-19 pandemic in Turkey
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Abstract — COVID-19 (coronavirus disease-2019 pandemic continues to threaten public health and this situation is raising
great concern all over the world. With the development of different vaccines, it was aimed to end the epidemic and increase
community immunity in the past years. The research reduced public anxiety but the extent of the impact of vaccines in the
pandemic is should be under investigation. Because the degree of availability of the COVID-19 vaccines was differing both
nationally and globally. This makes it important to investigate how effective vaccination is on the epidemic. The main aim of
this study is to investigate the possible recovery impact of vaccination on the COVID-19 pandemic in Turkey. In addition, the
rates of severe disease during the first 3 doses of vaccination were also examined in this study. The analyses are conducted
based on Spearman, Kendall and Pearson's correlation by using the data of the Ministry of Health of the Republic of Turkey.
The obtained results showed that there are strong correlations between vaccination and recovery.

Keywords — Coronavirus, COVID-19, Vaccination, Data visualization, Information Engineering, Computable statistical
analysis
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Bidirectional Active Rectifier Phase Lock Loop Software Design for More
Electric Aircraft
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Abstract — The next generation aircraft will be operated first with hybrid technology and then with purely electric technology,
just like in the automobile industry. More electric aircraft concepts today have brought about a reorganization of the generation,
transmission and distribution of electric power. Power electronics technology plays a key role in connecting new electrical loads
to the new aircraft electrical power system. One of the most important tasks of power electronics circuits in MEA is to convert
aircraft variable frequency AC voltage to DC voltage of different level. Converters that perform the task are commonly known
as "rectifiers". The aim of this study is to develop the grid synchronization code for a bidirectional three-phase active rectifier,
which can meet the advanced requirements of more electric aircraft applications using digital signal processors. In order to test
the developed code on a real microcontroller, hardware in the loop (HiL) test was carried out.

Keywords — Embedded software, More electric aircraft, Power electronics, Power factor correction.
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Insan Kaynaklar1 Yonetiminden Dijital insan Kaynaklar1 Yonetim
Sistemine Gegis ve Uygulama Ornekleri
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Ozet — Bilgi iletisim teknolojileri (BIT) ile insan kaynaklar1 yonetiminin (IK'Y) biitiinlesmesiyle birlikte, yeni insan kaynaklar
tanimlar1 ortaya ¢cikmis ve dijital insan kaynaklar1 yonetim sistemi ihtiyact dogmustur. Dijital insan Kaynaklar1 Yonetim Sistemi
(HRMS), BiT ile IKY arasindaki kesisme noktasindaki sistem ve siirecleri ifade etmektedir. Sektordeki satici, pazarlama uzmani
ve analistlerin ¢ogu, IK teknolojilerini tanitirken bu terimlerin kullanimini degistirmekte ve es anlamli olarak kullanmaktadir.
Aslinda djjital insan kaynaklar1 sistemi mevcut diger sistemlerden (HRIS ve HCM) farklilasmaktadir. Dijital insan kaynaklar
yonetim sistemi, isletmelere siirdiiriilebilir rekabet avantajlart olusturma firsati sunmaktadir. Calisma, literatiir taramasi
yontemiyle dijital insan kaynaklari sisteminin mevcut sistemlerden farkini ortaya koyarak, sistem ozelliklerini ayrintili bir
sekilde heniiz bu sisteme gegcmemis iilke ve isletmelere tanitarak literatiire katki saglamay1 amaglamaktadir. Bu amagla, dijital
IKY’nin en ¢ok gelistigi Amerika ve Almanya’daki %100 web teknolojisiyle hizmet veren dijital insan kaynaklar1 yénetim
sistemlerinin karsilastirmasi yapilarak farkliliklart incelenmistir. Amerika’daki dijital insan kaynaklar1 yonetim sistem sayisinin
daha fazla, stratejik IKY fonksiyonlarna gore gelistirildiginden daha kapsamli oldugu tespit edilmistir.

Anahtar Kelimeler - e-IKY, Dijital IKY, Dijital Insan Kaynaklart Yonetim Sistemi, HRMS

Transition From Human Resources Management To Digital Human
Resources Management System and Implementation Examples

Abstract — With the integration of information communication technologies (ICT) and human resources management (HRM),
new definitions of human resources have emerged and the need for a digital human resources management system has arisen.
Digital Human Resources Management System (HRMS) refers to the systems and processes at the intersection between ICT and
HRM. Most vendors, marketing professionals, and analysts in the industry change the use of these terms and use them as
synonyms when promoting HR technologies. In fact, the digital human resources system differs from other existing systems
(HRIS and HCM). The digital human resources management system offers businesses the opportunity to create sustainable
competitive advantages. The study aims to contribute to the literature by revealing the difference of the digital human resources
system from the existing systems with the literature review method, and introducing the system features in detail to the countries
and businesses that have not yet adopted this system. For this purpose, digital human resources management systems serving
with 100% web technology in America and Germany, where digital HRM is most developed, were compared and their
differences were examined. It has been determined that the number of digital human resources management systems in the United
States is more and more comprehensive as it has been developed according to strategic HRM functions.

Keywords - e-HRM, Digital HRM, Digital Human Resources Management System, HRMS
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A New Simulation Approach for Textured Solar Cells with SILVACO
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Abstract — Energy demand is one of the most important requirements for human beings to be able to survive. The trend of the
world leads us to the most reasonable and preferred free resource “Solar Energy”. The conversion of the energy is possible with
appropriate solar cells. Before fabricating the desired cell, possible alternatives had better to be simulated and in this study
different conditions were simulated with SILVACO program. Modelling and simulation of different structures with different
parameters will let the fabrication engineers to focus on the most efficient cell parameters, ending up with minimum cost. With
the proposed approach, different textured surfaces were successfully simulated and compared with the ones fabricated in
literature. In addition to that the obtained results with the improved codes have the possibility to determine the future perspective
in a very short time with high accuracy.

Keywords — SILVACO, solar cells, simulation, texturing, high efficiency
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Burdur Havzasi Kurakhik Yonetimi Degerlendirmesi
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Ozet — Kuraklik, insanlar gesitli sekillerde etkilemektedir. Giivenilir temiz igme suyuna erisim tiim yasam formlari igin biiyiik
onem arz etmektedir. Gegmisten gliniimiize uzanan yolda su kaynaklari kuraklik sirasinda 6nemli diizeyde azalabilmekte hatta
yok olma tehdidiyle karsi karsiya kalmaktadir. Bu kapsamda bakildiginda su kaynaklarinin, kuraklik tehdidine karsi etkin ve
¢ozlim odakli bir kuraklik yonetimi yapilarak ele alinmasi gerektigi goriilmektedir. Bu ¢alismada; Tiirkiye’nin 26 hidrolojik
havzasindan biri olan Burdur Havzasi, genel hatlariyla incelenmis, kuraklik hassasiyeti basta olmak {izere su kaynaklarinda
beklenen muhtemel degisiklikler belirlenerek, havzadaki kuraklik ve su kitlig1 etkilerinin azaltilmasi i¢in kuraklik 6ncesinde,
esnasinda ve sonrasinda atilmasi gereken adimlarin belirlendigi eylem planlari arastirilmistir.

Keywords — Burdur havzasi, kuraklik, kurakitk yonetimi

Assessment of Drought Management in Burdur Basin

Abstract — Drought affects human beings in several ways. Access to safe, clean drinking water is of great importance to all life
forms. On the way from the past to the present, water resources may decrease significantly during drought and even face the
threat of extinction. In this context, it is seen that water resources need to be handled with effective and solution-oriented
drought management to combat the threat of drought. In this study, the Burdur Basin, which is one of the 26 hydrological
basins of Turkey, has been examined in general terms, and the possible changes expected in water resources, especially
drought sensitivity, have been determined. Besides these, the action plans have been researched to determine the steps to be
taken before, during, and after the drought to reduce the effects of drought and water scarcity in the basin.

Keywords — Burdur basin, drought, drought management
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Ozet — Tiim diinyada oldugu gibi Tiirkiye'nin de etkisi altinda oldugu kiiresel iklim degisikligi etkilerinin en somut
sonuglarmin oncelikle goriildiigii iklim parametreleri sicaklik ve yagista meydana gelen degisikliklerdir. Bu ¢alismada;
Tiirkiye’nin 26 hidrolojik havzasindan biri olan Burdur Havzasinda yer alan Afyonkarahisar, Burdur, Isparta ve Denizli
meteoroloji istasyonlarindan alinan sicaklik ve yagis degerlerinde meydana gelen degisiklikler degerlendirilmistir. iklim
parametrelerindeki degisimler genel ortalamalar ve standart sapmada meydana gelen trendler ile belirlenmistir. Buna gore,
Burdur Havzasi’nda yillik ortalama sicaklik degerleri standart sapmalardaki trendlere gore; ortalama +13,18°C, en kiigiik
+12,20°C, en biiyiik +13,81°C olarak belirlenmistir. Burdur Havzasinda yer alan Afyonkarahisar’da ortalama yillik yagis 446,4
mm, Burdur’da 540,4 mm, Denizli’de 583,8 mm, Isparta’da ise 614 mm olarak tespit edilmistir.

Keywords — Burdur havzasi, sicaklik ve yagus, iklim projeksiyonu

Temperature and Precipitation Changes and Climate Projections

in the Burdur Basin

Abstract — As all over the world, the climate parameters in which the most tangible consequences of the effects of global
climate change that Turkey is observed, are changes in temperature and precipitation. In this study, changes in temperature and
precipitation values were picked up from Afyonkarahisar, Burdur, Isparta, and Denizli meteorological stations located in the
Burdur Basin, one of Turkey's 26 hydrological basins, were evaluated. Changes in climate parameters were determined by
general averages and trends in standard deviation. According to the trends in standard deviations in the Burdur Basin, the
annual average temperature was +13.18°C, the minimum +12.20°C, and the maximum +13.81°C. The average annual
precipitation was observed at 446.4 mm in Afyonkarahisar, 540.4 mm in Burdur, 583.8 mm in Denizli, and 614 mm in Isparta.

Keywords — Burdur basin, temperature and precipitation, climate projection
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Uretken Cekismeli Ag Kullanarak Eski Géoriintiileri Renklendirme ve
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Ozet — Giiniimiizde derin 6grenme alan1 igin veri, ¢alisma sonuglarmin basari oran1 i¢in biiyiik nem tasimaktadir. Bu ihtiyaca
yonelik olarak goriintii isleme konusunda yapabilecegimiz iyilestirmeler ile daha kaliteli ve eksiksiz goriintiiler elde etmek ve
eski verilerde karsilastigimiz sorunlardan biri olabilen siyah beyaz goriintiilerin renkli goriintitye ¢evrilmesi ve eksik piksellerin
tamamlanmasi bu ¢alismadaki amaci olusturmaktadir. Caligmada gelistirilen kullanici arayiizii sayesinde hem kullanicilarin
kisisel goriintiileri diizenlemelerine hem diger calismalarda destekleyici bir ara¢ olarak kullanilmasina hizmet etmektedir.
Yontem olarak 6n isleme, derin 6grenme modeli ile egitim ve rotus islemleri sirasiyla kullanilmistir. Mimari olarak kullandigimiz
Uretken Cekismeli Ag (GAN) cesitlerinden bir tanesi olan Pix2pix modeli sayesinde kaynak goriintiiden hedef goriintiiye
doniisiim yapan bir yontem gelistirilmigtir. Bu bakis acisiyla Pix2pix modeli goriintii iyilestirme ve doniisiimlerimizde ideal bir
ag olmustur. Deneylerde elde edilen en yiiksek basarim sonucu %82 dogruluk oraniyla i¢ mekan ve dis mekan siniflandirmasi
icin elde edilmistir. Ayrica i¢ mekan renklendirmesi, dig mekan renklendirmesi, insan yiiz renklendirmesi, goriintii onarma ve
goriintii kalitesini artirma i¢in yapilan deneylerdeki ortalama degerler g6z 6niine alindiginda en yiiksek Yapisal Benzerlik Endeks
Olgiisii (SSIM) degeri 0,9256 ve en diisiik Tepe Sinyal Giiriiltii Oran1 (PSNR) degeri ise 65,11 dB olmustur. Calismamizda
bilimsel bulgulara dayanan tartisma ve degerlendirmelere yer verilmektedir.

Anahtar Kelimeler — Derin Ogrenme, Uretken Cekisme Aglar, Goriintii Iyilestirme, Sumiflandirma, Kullanict Grafik Arayiizii

Colorization and Enhancement of Old Images Using Generative
Adversarial Networks

Abstract— Nowadays, data for deep learning is crucial to the success rate of the study results. With the improvements we can
make to image processing for this need, it is intended to achieve better quality and complete images and to translate black and
white images into a color image, which may be one of the problems we face with older data, and to complete missing pixels.
Thanks to the user interface developed in the study, it serves both as a user's ability to edit personal images and as a supporting
tool for other studies. As a method, pre-processing, deep learning and training and retouching are used in order. One of the
varieties of Generative Adversarial Network (GAN) architecture, the Pix2pix model has been developed as a way to transform
from source image to target image. From this point of view, the Pix2pix model has been the ideal network for improvement and
conversions of images. The highest performance result in experiments was achieved for indoor and outdoor classification with
accuracy of 82%. In addition, the highest Structural Similarity Index Measure (SSIM) value was 0.9256 and the lowest Peak
Signal to Noise Ratio (PSNR) value was 65.11 dB when the average values were taken into account with the experiments to
improve indoor colorization, outdoor colorization, human face colorization, image repair and image quality. Our study includes
discussions and assessments based on scientific findings.

Keywords — Deep Learning, Generative Adversarial Networks, Image Enhancement, Classification, Graphical User Interface
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2-(2- Iyodofenil)isoindolin-1,3-dion) Molekiiliiniin Hesaplamal Kimya
Yontemiyle Yapisal Analizi
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Ozet- Bu galismanin amaci daha dnce yap1 ¢dziimii x-1511 kirmimi ile gergeklestirilmis olan 2-(2-iyodofenil)isoindolin-1,3-
dione, C14HgINO; [1], molekiiliiniin hesaplamali kimya y6ntemiyle yeniden incelenmesini kapsamaktadir. Molekiiliin teorik
hesaplamalar1 Yogunluk Fonksiyoneli Kurami (YFK) ve Lee-Yang-Par, korelasyon enerjili 3 parametreli Becke karma modeli
olan B3LYP yontemi ve 6-311++G(d,p) temel baz seti kullanilarak yapilmistir. Molekiiliin sinir orbitalleri ve bunlardan
tiretilmis parametreler, Mulliken ve dogal yiik analizleri (NPA), Molekiiler Elektrostatik Potansiyel (MEP) haritalar1
belirlenmistir. {lave olarak molekiile ait Hirsfeld Yiizey analizi yapilarak molekiiliin elektrofilik ve niikleofilik bélgeleri

belirlenmistir.

Keywords — Hirsfeld Yiizey Analizi, Hesaplamali Kimya, Yogunluk Fonksiyonel Kuramu,

Structural Analysis Computational Chemistry Method of 2-(2-
lodophenyl)isoindoline-1,3-dione

ABSTRACT: The aim of this study includes the re-examination of the molecule of 2-(2-iodophenyl)isoindolin-1,3-dione,
Ci14HgINO; [1], whose structure solution was carried out by x-ray diffraction, by computational chemistry method. Theoretical
calculations of the molecule were made using Density Functional Theory (DFT) and Lee-Yang-Par, the B3LYP method, which
is a 3-parameter Becke mixed model with correlation energy, and the 6-311++G(d,p) fundamental basis set. The boundary
orbitals of the molecule and their derived parameters, Mulliken and Natural Charge Analysis (NPA), Molecular Electrostatic
Potential (MEP) maps were determined. In addition, the electrophilic and nucleophilic regions of the molecule were

determined by performing Hirsfeld Surface analysis of the molecule.

Keywords: Hirsfeld Surface Analysis, Computationaly Chemistry, Density Functional Theory.
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Oz

C3A orani, ¢gimentolu sistemlerin reolojik 6zelliklerini biiyiik oranda etkileyen parametrelerden birisidir. C3A oranindaki artisla birlikte
hedef yayilmay1 saglamak i¢in su azaltict katki ve/veya su ihtiyaci artmaktadir. Hamur karisimlarinin reolojik parametrelerinin
Ol¢timii i¢in tiretilen karigimlarin su/¢imento (s/¢) orani ve su azaltici katki gereksiniminin belirlenmesinde; kullanilan reometrenin
tipi, uygulanan yoéntem, karisimm homojen hazirlanmasi ve su azaltici katki igerigi gibi parametreler dikkate alinmaktadir. Uretilen
karisimin asir1 kati (reometrenin dlgiim kapasitesini agabilir/karisim homojen olmayabilir) ve asir1 akiskan (ayrigsma riski olabilir)
olmamas1 gerekmektedir. Bu sebeple, reolojik 6lg¢tim alinabilen karigimlarda, optimum su azaltici katki gereksinimi ve s/¢ oraninin
belirlenmesi biiyiik 6nem tagimaktadir. Bu ¢alismada, farkli C3A oranina sahip hamur karisimlarinda reolojik 6l¢iim alinabilen ve
segregasyona yol agmayan optimum polikarboksilat esasl su azaltict katki (PCE) dozaj1 ve s/¢ orani arastirilmistir. Bu amagla, %2,
%3, %6, %9 olmak iizere 4 farkli oranda C3A oranina sahip CEMI 42.5R tipi portland ¢imentosu kullanilmistir. 5 farkli dozajda PCE
(¢imento agirliginin %0, 0.05, 0.10, 0.15 ve 0.20’si) ilave ederek 4 farkli s/¢ oranina (0.30, 0.32, 0.35 ve 0.40) sahip toplam 80 farkli
hamur karigimi hazirlanmistir. Elde edilen sonuglara gore, karisimlarin C3A oranindaki artigla birlikte katk: ihtiyacinin ve s/¢ oraninin
arttigr gozlemlenmistir. Ote yandan, diisiik C3A oranina sahip karisimlarda, PCE dozajmin ve s/¢c oranmin artmasiyla segregasyon
egiliminin artt1g1 tespit edilmistir. Sonug olarak, hamur karigimlarinda reolojik parametreler bakimindan optimum PCE dozaji %0,
%0.10 ve %0.15 olarak tespit edilmistir. Ayrica, optimum s/¢ oran1 0.32 ve 0.35 araliginda elde edilmistir.

Anahtar Kelimeler: Cs3A, Su/¢imento orani, Su azaltici katki, Reoloji

Determination of Optimum Water Reducing Admixture Dosage and
Water Content in the Measurement of Rheological Parameters of
Paste Mixtures Having Different C;A Ratios

Abstract

CsA ratio is one of the parameters that greatly affects the rheological properties of cementitious systems. With the increase in the CsA
ratio, the water reducing admixtures and/or water requirement increases to achieve the target spread. Some parameters are taken into
account such as the type of rheometer, application of the method, the homogeneous preparation of the mixture and the water reducing
admixture content in determining the water/cement (w/c) ratio and water reducing admixture requirement in the mixtures produced for
the measurement of the rheological parameters of paste mixtures. The mixture produced should not be too solid (it may exceed the
measuring capacity of the rheometer / the mixture may not be homogeneous) and excessively fluid (there may be a risk of
segregation). For this reason, it is of great importance to determine the optimum water reducing admixture requirement and
water/cement (w/c) ratio in mixtures where rheological measurements can be taken. In this study, optimum polycarboxylate-based
water reducing admixture (PCE) dosage and wi/c ratio were investigated in paste mixtures having different C3A ratios. For this
purpose, CEMI 42.5R type portland cement with 4 different C3A ratios as 2%, 3%, 6% and 9% was used. A total of 80 different paste
mixtures with 4 different wi/c ratios (0.30, 0.32, 0.35 and 0.40) were prepared by adding PCE (0, 0.05, 0.10, 0.15 and 0.20% by weight
of cement) in 5 different dosages. According to the results, it was observed that the admixture requirement and w/c ratio increased
with the increase in the C3A ratio of the mixtures. On the other hand, it was determined that the segregation tendency increased with
the increase of PCE dosage and w/c ratio in mixtures with low C3A ratio. As a result, the optimum PCE dosage was determined as
0%, 0.10% and 0.15% in terms of rheological parameters in paste mixtures. Also, the optimum w/c ratio was obtained between 0.32
and 0.35.

Keywords: CsA, Water/cement ratio, Water reducing admixture, PCE, Rheology
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Ozetce- Teknolojik gelismeler sayesinde bircok sektorde oldugu gibi risk faktdriiniin fazla oldugu havacilik sektriinde de
insan rolii giderek azalmistir. Bu nedenle insan faktdriinii en aza indiren insansiz hava araclarina (IHA) olan talep ve gelistirme
caligmalar tiim diinyada oldugu gibi iilkemizde de biiyiik bir 6énem ve hz kazanmistir. IHA’larin seyriiseferi bazi
uygulamalarda uzaktan kontrol edilirken ¢ogunlukla yerlesik otopilot kontrolciileri tarafindan kontrol edilir. Bu sistemler ugak
lizerinde bulunan sensorlerden aldiklari veriler dogrultusunda kontrol yiizeylerini aktive etmektedir. Tiim elektronik
sistemlerde oldugu gibi bu araglarda da meydana gelebilecek bir ariza ciddi sonuglara neden olabilmektedir. Araglarda
olusabilecek arizalar ugagin temel hareketlerinin yapilmasini saglayan kontrol yiizeylerinde etkinlik kaybi ve hatta kontrol
yiizeyinin tamamen kaybina neden olmaktadir. Bu nedenle arizalarin 6nceden veya aninda tespit edilerek devaminda sistemin
sorunsuz kontrol edilmesi biiyiik bir arastirma ve gelistirme konusu olmustur. Bu calismada sabit kanatli insansiz hava
araglarinda olusabilecek aktuatorlerde etkinlik kaybi arizalarin teshisine odaklanilmigtir. Arag lizerindeki sensorlerden alinan
sayisal veriler ¢esitli istatistiksel dznitelikler a¢isindan incelenerek ariza teshisi gerceklestirilmistir.

Anahtar kelimeler — insansiz hava araci, ariza teshisi, istatistiksel veri analizi

Abstract —Thanks to technological developments, the human role has decreased in the aviation sector, where the risk factor is
high, as in many sectors. For this reason, the demand and development efforts for unmanned aerial vehicles (UAVs) that
minimize the human factor have gained great importance and speed in our country as well as all over the world. The navigation
of drones is controlled remotely in some applications, while mostly controlled by built-in autopilot controllers. These systems
activate the control surfaces in line with the data they receive from the sensors on the aircraft. As with all electronic systems, a
fault in these vehicles can have serious consequences. Faults in vehicles cause loss of effectiveness and even complete loss of
the control surface on the control surfaces that allow the basic movements of the aircraft to be performed. Therefore, detecting
faults in advance or instantly and controlling the system without problems has been a major research and development issue. In
this study, the loss of effectiveness in actuators that may occur in fixed-wing unmanned aerial vehicles is focused on the
diagnosis of faults. Numerical data from sensors on the vehicle were examined for various statistical attributes and a diagnostic
was carried out.

Keywords — unmanned aerial vehicle, fault detection, statistical data analysis
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Abstract — Dementia and Alzheimer's disease are affecting more and more people worldwide. According to the World Health
Organization, 60-70% of the approximately 47 million people diagnosed with dementia worldwide suffer from Alzheimer's,
adding 9.9 million new cases diagnosed each year. While the annual global cost of dementia exceeds $1 billion, its cost is
estimated to double by 2030.

It is stated that new digital technologies and e-health solutions for dementia patients have a strong potential to help individuals
face the challenges related to dementia and neurodegenerative disorders. Some examples of e-health solutions for people with
dementia are reported as wearable, portable, or implantable devices, depending on appropriate platforms and services, and to
support interaction between patients and doctors. New digital technologies are powerful tools to help individuals overcome the
challenges of dementia and neurodegenerative disorders. Communication difficulties are common in people with dementia.
Meaningful communication initiatives using technology and the Internet can help alleviate symptoms and perhaps lessen their
severity. To develop and implement this potential, it is essential to produce solutions that combine health sciences, social
sciences, and engineering solutions. With the idea of REMEM, developed with this in mind, with the support of the Turkish
National Agency and the European Union, mobile applications aimed at improving memory that can be used not only by dementia
and Alzheimer's patients but also by others were examined and a new mobile application called REMEM was developed.

Keywords — Mobile application, E-health solution, Dementia, Alzheimer’s, Digital technology
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Abstract — Today, polymers have found a wide range of uses from Kitchen utensils to artificial heart valves, thanks to their
lightness, easy shaping, corrosion resistance, and cheapness. A large number of polymers are used in the packaging of food,
textiles, and machinery, and they are an important part of solid waste disposed of in landfills. In addition, microplastics, which
are small particles under 5 mm, pose a major problem in the pollution of rivers, lakes, seas, and oceans and increase our carbon
footprint. Many strategies are being developed in parallel with the Green Deal to reduce both all the negative effects caused by
polymers and our carbon footprint. According to the European Green Deal, reducing waste, compensating for carbon footprint
emissions, and protecting resources and sustainability are key priorities for the EU now and in the future.

Reusability and biodegradable polymer production are important parts of these strategies. The scientific works demonstrated the
opportunity for renewable, biodegradable biopolymers to replace their synthetic counterparts in a variety of /application.
Biopolymer is a type of polymer and a biodegradable chemical compound that is produced by living beings in the ecosphere.
Biopolymers obtained from natural materials (e.g. alginate, zein, gelatin, agar, and chitin/chitosan) are highly abundant but
underexploited renewable biomasses. Besides their natural biological and structural functions, the biopolymers can be tailored
to new biomaterials with novel functionalities. The roles of biopolymers in obtaining environmentally friendly materials are very
important for the future of the world.

So, are we aware of plastic pollution and ways to reduce it? Is there enough awareness in academia, industry, and society for
biopolymers that are so important for a sustainable environment? In this study, the answers to these questions are researched and
discussed.

Keywords — Biopolymer, Bioplastic, Green Deal, Sustainable Environment, Pollution
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Abstract

Millions of people use Twitter and other social media sites to share their everyday thoughts in the form of tweets. It is a short
and straightforward way of expressing oneself, which is a hallmark of tweeting. As a result, we concentrated on sentiment analysis of
Twitter data in our research. Sentiment Analysis is a subset of natural language processing and text data mining. It is feasible to
investigate sentiment analysis using Twitter data. performed in a number of different circumstances The technique of finding valuable
patterns from textual data is referred to as sentiment analysis. Using particular analysis tools, these valuable patterns include
evaluating and categorizing feelings as neutral, positive, or negative.

The study's authors look at a range of information processing approaches, including sentiment analysis, Twitter's network structure,
event dispersion across the network, and impact identification. There have been several ways described for exploring semantics for
sentiment analysis, which can be classified into contextual semantic and conceptual semantic approaches. One of the most important
disciplines of natural language processing is sentiment analysis. The technique of finding valuable patterns from textual data is
referred to as sentiment analysis. According to this research, sentiment analysis applications will continue to develop in the future, and
sentiment analytical approaches will become more standardized across systems and services. Because of the vast amount of data
available, Twitter is one of the best virtual environments for tracking and monitoring information.

Keywords: Sentiment Analysis, Natural Language Processing, Twitter Data.
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Abstract — Occupational health and safety studies have become increasingly necessary due to worker deaths,
which are at very high levels according to many domestic and foreign reports published throughout the world in
the last ten years and continue to increase especially in Turkey. Today, with the development of technology, in
the field of occupational health and safety, with many visual methods such as blink frequency, eye-opening,
perception of gaze direction; many non-visual methods such as EKG, EEG, and EMG have been developed. In
addition, it has become a necessity to detect fatigue before starting these life-threatening activities, especially for
workers working in activities that require heavy attention. For this reason, our study is aimed to determine
whether the workers are tired so that they can carry out their activities in a healthy way in the long and short
term. In our study, using the Dlib library on real-time videos, 68 reference points were obtained that are mapping
facial landmarks with image processing. With this reference points, the eye and mouth openings and the
measurement of the right or left tilt of the head were provided. Face recognition is also provided by utilizing the
library named “face_recognition” for the recognition of workers and personal reporting. In this way, a worker-
specific instant fatigue status report was prepared and the fatigue level of the worker was recorded. With these
data obtained, it will be ensured that no loss of life occurs by preventing workers from entering the work area
when they are too tired to fulfill their duties.

Keywords — Occupational Health and Safety, Fatigue Detection, Face Recognition, Dlib Library, Image
Processing

Calisanin Is Saghg ve Giivenligi Icin Goriintii Isleme ile
Yorgunluk Tespit ve Raporlama Sistemi Tasarim

Ozet — Diinya genelinde son on yilda yayinlanan yerli ve yabanci birgok rapora gore ¢ok yiiksek seviyelerde olan
ve Ozellikle Tiirkiye'de artmaya devam eden ig¢i 6liimleri nedeniyle is saglig1 ve gilivenligi ¢aligmalar1 giderek
daha fazla gerekli hale gelmistir. Giiniimiizde teknolojinin gelismesiyle is saghgi ve giivenligi alaninda is¢inin
yorgunluk tespitinin yapilmasi i¢in gdz kirpma frekansi, goz agikligi, bakis yoniini algilama gibi birgok gorsel
ozellikli yontemler ile beraber; EKG, EEG ve EMG benzeri gorsel Ozellikli olmayan bir¢ok yontem
gelistirilmigtir. Bunun yani sira 6zellikle agir ve dikkat gerektiren aktivitelerde calisan isgilerin, hayati risk
iceren bu aktivitelere baglamadan 6nce yorgunluk tespiti yapilmasi da bir zorunluluk haline gelmistir. Bu sebeple
calismamizda is¢ilerin uzun ve kisa vadede saglikli bir bigimde aktivitelerini yerine getirebilmeleri i¢in yorgun
olup olmadigimin tespit edilebilmesi hedeflenmistir. Calismamizda ger¢cek zamanli video goriintiiler iizerinde
Dlib kiitiiphanesinden yararlanilarak, goriintii isleme ile yiizdeki doniim noktalarini haritalayan 68 referans nokta
elde edilmistir. Bu referans noktalar ile goz ve agiz agikliklari, basin saga ya da sola egiminin 6l¢iimii
saglanmistir. Iscilerin tanmabilmesi ve kisisel raporlama igin “face recognition” isimli kiitiiphaneden
yararlanilarak yliz tanima islemi de saglanmistir. Bu sayede isciye ozgli anlhik yorgunluk durum raporu
hazirlanarak ig¢inin yorgunluk seviyesi kayit altina alinmigtir. Elde edilen bu verilerle, is¢gilerin gérevlerini
yerine getiremeyecek kadar yorgun oldugu durumlarda is sahasma girmesi engellenerek can kayiplarinin
olugsmamasi saglanacaktir.

Anahtar Kelimeler — s Sagligi ve Giivenligi, Yorgunluk Tespiti, Yiiz Tanima, Dlib Kiitiiphanesi, Goriintii Isleme
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Abstract — COVID-19 is an infection that has affected the world since December 31, 2019, and was declared a pandemic by
WHO in March 2020. The COVID-19 pandemic has infected 465 million people and claimed more than 6 million lives. In this
study, Multi-Layer Perceptron (MLP), Tree Boost (TB), Radial Basis Function Network (RBF), Support Vector Machine (SVM),
and K-Means Clustering (kMC) individually combined with minimum redundancy maximum relevance (NRMR) and Relief-F
have been used to construct new feature selection-based COVID-19 prediction models and discern the influential variables for
prediction of COVID-19 infection. The dataset has information related to 20.000 patients (i.e., 10.000 positives, 10.000
negatives) and includes several variables, including age, sex, race, pregnancy, fever, breathing difficulty, cough, runny nose,
throat pain, diarrhea, headache, lung comorbidity, cardio comorbidity, renal comorbidity, diabetes comorbidity, smoking
comorbidity, and obesity comorbidity. The accuracy, recall, and F1-Score metrics have been used to assess the models’
performance, whereas the generalization errors of the models were evaluated using 10-fold cross-validation. The results show
that the average performance of MRMR is slightly better than Relief-F in predicting the COVID-19 infection of a patient. In
addition, mRMR is more successful than the Relief-F algorithm in finding the relative relevance order of the COVID-19
predictors. The mMRMR algorithm emphasizes symptomatic variables such as fever and cough, whereas the Relief-F algorithm
emphasizes non-symptomatic variables such as age and race. It has also been observed that, in general, MLP outperforms all
other ML classifiers for predicting the COVID-19 infection.

Keywords — Relief-F, mMRMR, machine learning, prediction, COVID-19, coronavirus
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Abstract — In this paper, a singular-feed circularly polarized (CP) metasurface antenna with broad impedance bandwidth is
presented. The antenna consists of modified slots with a lattice of 3 x 3 square conductive patches. Modes are selected and
excited by modified slot by using characteristic mode analysis. Wideband characteristics are achieved thanks to the modified
slots, leading to a new resonance. The circular polarization characteristics are generated by exciting via single feeding
simultaneously. The positions of feeding are determined via characteristic mode analysis. Compared with conventional methods,
the presented analysis can simplify the feeding structure and provided a compact antenna. The simulated results show an
impedance bandwidth of 82% and 3 dB AR at 2.4 GHz Wireless Local Area Network (WLAN) bands.

Keywords —circularly polarized, singular-feed, wideband, metasurface antenna, characteristic mode analysis,
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OZET

Bilgi gizleme sanati ne kadar giiglii algoritmalara ihtiyag duyuyorsa, saklanmis bilgiye ulasip onu desifre ede-
bilmek de en az o kadar emek ve giiglii algoritmalara ihtiyag duymaktadir. Asimetrik sifreleme algoritmalarindan
giinimiizde en cok tercih edilen kriptoloji semalarindan RSA, makul bir zamanda ¢ok biiyiik yar: asalsayilarin
carpanlarina ayrilma giicliigiine dayanan giivenligi nedeniyle pek ¢cok matematikci ve bilgisayar bilimciyi bu
alanda galismaya yonlendirmistir. Cok buyiik sayilar: ¢arpanlara ayirmada kullanilan metodlarin ¢alisma prensibi
carpanlarina ayrilacak sayinin biiyiikligii, carpanlarin biyiikligi ve carpan sayisi gibi faktorlere baglidir. Kripto
sistemleri kirmak igin gelistirlen pek ¢ok matematiksel formiilasyondan biri sayilar teorisinin derin bilgilerini
iceren Genel Sayi Cisim Elegidir (GNFS). Giinimizde en hizli ve en ¢ok tercih edilen gelismis carpanlara ayirma
metodlarindan biri olan GNFS, 110 basamaktan daha biiyiik sayilari ¢arpanlara ayirmada kullaniimaktadir. Bu
caligmanin amaci Biiyiik sayilarin carpanlara ayrilmas: giigligii ve karmagsikligt GNFS’nin karmasik yapisini kab-
aca ana hatlar ile ortaya koyup algoritmanin asamalarini basit bir bicimde agiklamaktir. Algoritmay: daha iyi
anlamak amaciyla sayisal uygulama 6rnegi yapilmastr.

Anahtar Kelimeler: GNFS, Carpanlara ayirma, RSA

GENERAL NUMBER FIELD SIEVE ( GNFS)

ABSTRACT

Just as the art of hiding information needs powerful algorithms, reaching and deciphering the hidden information
requires at least as much effort and powerful algorithms. RSA, which is one of the most preferred cryptology
schemes among asymmetric encryption algorithms today, has led many mathematicians and computer scientists
to work in this field due to its security based on the difficulty of factoring very large semi-prime numbers in a
reasonable time. The working principle of the methods used to factor very large numbers depends on factors such
as the size of the number to be factored, the size of the multipliers and the number of multipliers. One of the many
mathematical formulations developed to crack cryptosystems is the General Number Field Sieve (GNFS), which
contains deep knowledge of number theory. GNFS, which is one of the fastest and most preferred advanced fac-
toring methods today, is used to factor numbers larger than 110 digits. The aim of this study is to roughly outline
the complexity and complexity of factoring large numbers and to explain the steps of the algorithm in a simple
way. In order to better understand the algorithm, a numerical application example is made.

Keywords: GNFS, factorization, RSA
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Ozet — Giiniimiizde ¢evremizdeki ¢esitli seslerin ayristirilarak ortam tanima islemi popiilerlik kazanmistir. Videolarda arka
plandaki cesitli sesler, makine 6grenmesi ve derin 6grenme teknikleriyle oldukca yiiksek basariyla siniflandirilabilmektedir.
Boylece anlamsal olarak zenginlestirilmis video sahneleri betimlenebilmektedir. Bu ¢aligma, ¢evresel seslerin tanimlanmast igin
uygun bir derin 6grenme sinir ag1 modelinin gelistirilmesi siirecini icermektedir. Gelistirilen modelin egitilmesinde ¢esitli veriler
iceren veri kiimesinden on tane temel kategori secilerek modelin tahminleme giicii deneylerde sinanmistir. Elde bulunan sinirlt
veriden oncelikle spektrogramlar elde edilip daha sonra bu spektrogramlar veri arttirma teknikleri kullanilarak zenginlestirilmistir.
Ayrica, modelin egitilmesinde {i¢ farkli tasarimsal yaklasim ile kaynak kodlar yazilmistir. Bu kodlar Evrigsimsel Sinir Aglari,
Uzun Kisa Siireli Bellek, Kapili Tekrarlayan Birim gibi derin 6grenme ag modeli tabanl yontemler kullanilarak olusturulmustur.
Tasarlanan yedi farkli sinir ag1 modeli deneylerde egitilmis ve testler ile basarimi kamitlanmistir. Olusturulan modellerin en
yiiksek bagarima sahip olani ile yaklasik %87 oraninda dogruluk orani elde edilmistir. Elde edilen deneysel sonuglara ve bilimsel
degerlendirmeye ¢alismamizda yer verilmektedir.

Anahtar Kelimeler --- Evrigimsel Sinir Aglari, Tekrarlayan Sinir Aglari, Cevresel Ses Tanima

Development of a Deep Learning Based Model for Recognizing the
Environmental Sounds in Videos

Abstract — Nowadays, decomposition of various environmental sounds for environment recognition has gained popularity.
Various background sounds in videos could be classified with high success with deep learning and machine learning techniques.
In this way, semantically enriched video scenes can be depicted. This work contains the process of developing a convenient deep
learning neural network model for environmental sounds recognition. In training the developed model, ten main categories have
been chosen from a dataset that has various data to test the model's prediction power by experiment. From the limited data
available, first, spectrograms have been produced and then, these spectrograms have been enriched by the help of data
augmentation techniques. In this way, attribute diversity that was gained from data has been increased. Also, with three different
design approaches for training the model, source codes have been written. These codes have been created by using deep learning
network model-based methods such as Convolutional Neural Networks, Long Short Term Memory, Gated Recurrent Unit. Seven
different designed neural network models have been trained by experiments and achievement has been proved by tests. With the
highest accuracy obtained from one of the generated models, approximately %87 of accuracy has been obtained. This work
contains obtained experimental results and scientific evaluation.

Keywords --- Convolutional Neural Networks, Recurrent Neural Networks, Environmental Sound Recognition

41



5t International Symposium on Innovative

Approaches in Smart Technologies
2022 28-29 May 2022, Turkey (online)

Qs

Explication of the Remote Education Through Department
Statistics: ESOGU-CENG Case Study

Merve Ceyhan'", Yusuf Kartal?, Sinem Bozkurt Keser®, Savas Okyay* and Nihat Adar®

YDepartment of Computer Engineering, Eskisehir Osmangazi University, Eskisehir, Turkey, e-mail: mceyhan@ogu.edu.tr, ORCID:
https://orcid.org/0000-0003-0733-3652
2Department of Computer Engineering, Eskisehir Osmangazi University, Eskigehir, Turkey, e-mail: ykartal@ogu.edu.tr, ORCID:
https://orcid.org/0000-0002-0402-1701
3Department of Computer Engineering, Eskisehir Osmangazi University, Eskisehir, Turkey, e-mail: sbozkurt@ogu.edu.tr, ORCID:
https://orcid.org/0000-0002-8013-6922
“Department of Computer Engineering, Eskisehir Osmangazi University, Eskisehir, Turkey, e-mail: osavas@ogu.edu.tr, ORCID:
https://orcid.org/0000-0003-3955-6324
SDepartment of Computer Engineering, Eskisehir Osmangazi University, Eskisehir, Turkey, e-mail: nadar@ogu.edu.tr, ORCID:
https://orcid.org/0000-0002-0555-0701

Abstract — Education has been reshaping with the increasing use of the Internet and creation various online models. Lifelong
learning has been evolving with each passing day. Nevertheless, Covid-19 has caused necessary changes in the education field
and affected all people, from students to instructors. However, students’ concerns about remote education have emerged during
this forced circumstance. This unintentional situation directly hit the quality of education. In this study, the last ten years of
education were interpreted through department statistics. The effect of Covid-19 on students from the ESOGU Computer
Engineering Department was investigated by considering the activity status, success rates, and letter grades along with course
statistics within remote education. The statistical findings can play a significant role in automation and suggestion systems
design. In addition, it has been explicated that compulsory transitions in every field can have great impacts and that it is necessary
to be prepared for such conditions in advance, especially in the field of education.

Keywords — Covid-19, effects of the pandemic, online education, remote education
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Abstract

Knee meniscuses are fibrous cartilages that are present to disperse friction in the knee joint between the tibia and femur bones. They
work to disperse body weight and reduce friction while moving. Because the condyles of the femur and the tibia converge at one
point (which changes as they bend and stretch), the meniscus expand the weight of the body.

It is important to describe the mechanical behavior of the meniscus because of its significant role in bearing the load on the knee joint.
Research shows Compressive stresses on the menisci have been shown to be a major factor in destructive joint injuries, including
osteoarthritis. Anterior cruciate ligament tearcan also have a profound effect on the meniscus. Clinically, meniscus injury is common
in patients with a tear cruciate ligament. The main purpose of this study is to determine the stress distribution diagram of internal and
external menisci and to evaluate the comparison of healthy meniscus stress and meniscus tearwith the stability of the cruciate ligament
and the instability of this ligament.

The bone structure of a healthy joint was designed and analyzed in ANSYS program package, and the forces applied to the meniscus
under the presence or absence of ACL ligament were evaluated.

The results of biomechanical studies showed that tearof the meniscus and the anterior cruciate ligament play an important role in the
stability of the meniscus. With the tearof the meniscus and ligament diagram, the distribution of stress and the amount of stress in the
meniscus increases, which can be obtained by the interdependence of the meniscus and the surrounding ligaments for normal joint
function.

Keywords: Meniscus, Cross-Ligament, Knee Biomechanics, FEM.

Capraz Bag Kosullarina Dayahh Meniskiisiin Boyuna Yirtilmasinin
Diz Biyomekanigine Etkileri

Oz

Diz meniskiisleri, diz ekleminde tibia ve femur kemikleri arasindaki siirtiinmeyi dagitmak i¢in mevcut olan lifli kikirdaklardir.
Hareket halindeyken viicut agirhigini dagitmak ve siirtiinmeyi azaltmak igin caligirlar. Femur ve tibia kondilleri bir noktada
birlestiginden (ki bu biikiildiikce ve esnedikce degisir), meniskiis viicudun agirhigini dagitir.

Diz eklemi iizerindeki yiikii tagtmadaki 6nemli rolii nedeniyle meniskiisiin mekanik davranigini tanimlamak 6nemlidir. Arastirmalar,
meniskiis iizerindeki baski streslerinin osteoartrit dahil olmak iizere yikicit eklem yaralanmalarinda 6nemli bir faktér oldugunu
gosteriyor. On capraz bag yirtilmasi da meniskiis iizerinde derin bir etkiye sahip olabilir. Klinik olarak meniskiis yaralanmasi ¢apraz
bag yirtikli hastalarda sik goriiliir. Bu ¢alismanin temel amaci, i¢ ve dis meniskiisiin stres dagilim diyagramini belirlemek ve saglikli
meniskiis stresi ve meniskiis riiptiiriiniin ¢apraz bagn stabilitesi ve bu bagin instabilitesi ile karsilastirmasini degerlendirmektir.
Saglikli bir eklemin kemik yapist ANSYS program paketinde tasarlanarak analiz edilmis ve ACL bagi varliginda veya yoklugunda
meniskiise uygulanan kuvvetler degerlendirilmistir.

Biyomekanik ¢alismalarin sonuglari, meniskiis ve 6n ¢apraz bagin yirtilmasinin meniskiisiin stabilitesinde 6nemli bir rol oynadigim
gostermistir. Meniskiis ve bag diyagraminin yirtilmasi ile meniskiis ve ¢evresindeki baglarin normal eklem fonksiyonu i¢in birbirine
bagimlilig: ile elde edilebilecek olan meniskiisteki stres dagilimi ve stres miktari artar.

Anahtar Kelimeler: Capraz Bag, Meniskiis, Diz Biyomekanigi, SEY
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Abstract — The biggest problem in agriculture is the insufficient amount of water. Sowing cannot be done in the fields due to
water scarcity. Some fields become barren land due to excessive irrigation. For these reasons, it is important to use water wisely.
In the study, irrigation of tomatoes seed is controlled with fuzzy logic. The use of water is made automatically according to the
humidity, temperature and soil moisture of the air. The study was carried out in two stages. First stage; The irrigation system is
designed in the MATLAB program. For this, temperature, humidity and soil moisture were used as three inputs. Irrigation time
was calculated as output. All inputs and outputs are set to low, medium and high. In the second stage; equal amounts of tomatoes
seeds were planted in two separate containers. Normal irrigation was done in the first pot. The control of irrigation in the second
bowl was made with fuzzy logic. All data are shown on the screen and recorded for 1 minute. As a result of the study, 22500
milliliters of water were used in normal irrigation, and 10410 milliliters of water were used in a fuzzy logic-controlled circuit.
As a result, a water saving of 53.77% was achieved. Arduino microcontroller is used for control. The code was written for the
fuzzy logic control circuit simulated in the Arduino microcontroller MATLAB program to work. At the same time, temperature
and humidity sensors are connected to the Arduino microcontroller. Incoming data is remotely monitored and controlled by a
modem connected to the microcontroller. When the records in the database are examined, 83% energy was saved with lighting
algorithm and energy flow control algorithms.

Keywords — Fuzzy logic, Productivity, Tomato seedling, Remote control
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Soft Approach in Planning and Transport!
Saving Resources and Decreasing Pollution
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Abstract—The soft approach stands for change in traffic policy and regulatory measures which calls for different organization
and control of the traffic network. This paper shows examples of best practices which present the possibility of improvement and
advancement of the environment by using the soft approach, as well as the “green” and “brown” agenda. The domain of planning
also includes the use of the “green” and “brown” agenda, which are being implemented through different programs of
improvement, as well as through recycling of brownfield spots and their use as significant urban resources for new purposes.

Key words—soft measures, “green agenda”, “brown agenda”, sustainable mobility
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Abstract

Street lighting accounts for a large part of the total energy consumption in cities. This study focused on reducing energy consumption
in light-emitting diode (LED) street lighting and detecting defective LED streetlights. For this purpose, a microcontroller-based wireless
communication system has been designed for smart LED streetlights. In the designed system, the light intensity of the LED streetlight,
the air temperature and humidity, and the number of movements around the streetlight were observed. The developed module consists
of an embedded system in which the observed values are analyzed, and the brightness of the LED luminaire is controlled according to
the output. The microcontroller used in the embedded system is programmed with the C programming language to enable the
communication of the sensors and data transmission. A human-machine interface has been developed for observing the measured values.
Long-range (LoRa) technology is used to transfer the data received from the sensors to the computer environment. LoRa technology
consists of an end device, gateway, server (Chirpstack), and human-machine interface. After sunset, the motion sensor was activated
and the number of environmental movements was detected. The environment was described as crowded or secluded according to the
number of detected movements. The brightness of the LED streetlight was determined automatically after midnight according to the
ambient conditions. The effects of the developed system on energy consumption were analyzed, and the results were presented.

Keywords: LoRa, Microcontroller, Fault detection, Energy saving, Smart streetlight.

Akilh Sokak Lambalari icin Mikrodenetleyici Tabanh Kablosuz
Haberlesme Sistemi Tasarim

Oz

Sokak aydimlatmasi sehirlerdeki toplam enerji tiiketiminin biiyiik bir kismini olusturmaktadir. Bu ¢aligma, 151k yayan diyot (LE D) sokak
aydinlatmasinda enerji titkketimini azaltmaya ve arizali LED sokak lambalarini tespit etmeye odaklanmistir. Bu amagla akilli LED sokak
lambalar1 i¢in mikrodenetleyici tabanli kablosuz iletisim sistemi tasarlanmistir. Tasarlanan sistemde LED sokak lambasinin 1s1k siddeti,
hava sicaklig1 ve nemi ile sokak lambasinin etrafindaki hareket sayis1 gézlemlenmistir. Gelistirilen modiil, gézlenen degerlerin analiz
edildigi ve cikiga gore LED armatiiriin parlakliginin kontrol edildigi gémiilii bir sistemden olusmustur. Gomiilii sistemde kullanilan
mikrodenetleyici, sensérlerin iletisimini ve veri iletimini saglamak icin C programlama dili ile programlanmistir. Olgiilen de gerlerin
gbzlemlenmesi i¢in bir insan-makine arayiizii gelistirilmistir. Sensorlerden gelen verileri bilgisayar ortamina aktarmak i¢in uzun
menzilli (LoRa) teknolojisi kullanilmistir, LoRa teknolojisi, bir ug cihaz, ag ge¢idi, sunucu (Chirpstack) ve insan-makine arayiiziinden
olusur. Giin batimindan sonra hareket sensorii devreye girmistir ve ortam hareketlerinin sayisi tespit edilmigtir. Tespit edilen hareket
sayisina gore ortam kalabalik veya tenha olarak tanimlanmistir. LED sokak lambasinin parlakligi, ortam kosullarina gore gece
yarisindan sonra otomatik olarak belirlenmistir. Gelistirilen sistemin enerji tiiketimi lizerindeki etkileri analiz edilmis ve sonuglar
sunulmustur.

Anahtar Kelimeler: LoRa, Mikroislemci, Hata tespiti, Enerji tasarrufu, Akilli sokak lambasi.
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Abstract

With the development of technology, Data Acquisition (DAQ) designs are frequently used in engineering fields to determine
system parameters, sample real-world signals, and control actuators. This paper presents a general-purpose data acquisition system is
designed for control and test applications. In this DAQ system, the connections of the input-output ports and peripherals are
performed by employing the STM32L4 microcontroller with ARM-Cortex M4 architecture. The microcontroller communicates with
the MATLAB-Simulink, transmits given commands to peripheral units, and receives data from the environment. The system has four
digital input-output (10), two analog inputs, two analog outputs, four pulse width modulation (PWM) outputs, an L298 driver, and
encoder inputs. The connections of the peripherals with the microcontroller are transferred to the printed circuit board (PCB) in the
Altium Designer program to perform real-world applications and test. Universal Serial Bus (USB) is used to maintain communication
between Simulink library and controller. This communication process provides not only the control of 10, sensors and driver ports but
also opportunity of transfer the process of sampled data. The library created in the MATLAB-Simulink environment interprets and
observes the system’s data and controls the peripherals. This library contains blocks to control the overall system and each input-
output. Proposed system is intended to be low-cost, accurate, reliable, high resolution, and compatible with various environments that
may communicate over the USB port.

Keywords: DAQ, Data Acquisition, STM32, MATLAB-Simulink,USB

Kontrol ve Test Uygulamalari icin Diistik Maliyetli MATLAB-
Simulink Uyumlu Veri Toplama Karti Donanimi ve Yazilimi Tasarimi
Oz

Teknolojinin geligmesiyle birlikte, veri toplama (DAQ) tasarimlar1 mithendislik alanlarinda sistem parametrelerini, 6rnek gergek
diinya sinyallerini ve kontrol aktiiatorlerini belirlemek i¢in siklikla kullanilmaktadir. Bu makale, kontrol ve test uygulamalar1 igin
tasarlanmig genel amagli bir veri toplama sistemi sunmaktadir. Bu DAQ sisteminde giris-¢ikis portlart ve g¢evre birimlerinin
baglantilar1 ARM-Cortex M4 mimarisine sahip STM32L4 mikroislemci kullanilarak yapilmaktadir. Mikrodenetleyici, MATLAB-

Simulink ile haberlesir, verilen komutlar1 ¢evre birimlerine iletir ve ortamdan veri alir. Sistemde dort dijital girig-¢ikis, iki analog
giri, iki analog ¢ikis, dort darbe genislik modiilasyonu (PWM) ¢ikist, bir L298 siiriiciisii ve enkoder girisleri bulunur. Cevre

birimlerinin mikroislemci ile baglantilari, gercek diinya uygulamalarini gergeklestirmek ve test etmek icin Altium Designer
programinda baskili devre kartina (PCB) aktarilir. Evrensel Seri Veri Yolu (USB), Simulink kiitiphanesi ve iglemci arasindaki
iletisimi stirdiirmek i¢in kullanilir. Bu iletisim siireci, yalnizca giris-¢ikislar, sensorler ve siiriicii portlarinin kontroliinii saglamakla
kalmaz, ayn1 zamanda 6rneklenen verilerin siirecini aktarma olanagi da saglar. MATLAB-Simulink ortaminda olusturulan kiitiiphane,
sistem verilerini yorumlar, gozlemler ve gevre birimlerini kontrol eder. Bu kitaplik, tim sistemi ve her bir girdi-¢iktiy1 kontrol etmek
icin bloklar icerir. Onerilen sistemin diisiik maliyetli, dogru, giivenilir, yiiksek ¢oziiniirliiklii ve USB baglant1 noktas1 iizerinden
iletisim kurabilen ¢esitli ortamlarla uyumlu olmast amaglanmgtir.

Anahtar Kelimeler: DAQ,Veri Toplama, STM32, MATLAB-Simulink,USB
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Oz

Ugak motorunun durumu, ugagin giivenligini, ugus kalitesini ve ¢aligmasini dogrudan etkiler. Ugak motorlart i¢in belirti izleme
faaliyetleri, motorun kalan faydali dmriinii tahmin etmek i¢in bir 6énceden 6nlem alimmasini saglayabilecek bir avantaj yaratabilir.
Ugak motoru yapilar1 hem soyut hem de somut bilesenlerle karmasik oldugundan, motor faaliyet bozulma siirecini géstermek oldukga
zahmetlidir. Bu yazida, kalan faydali dmiir tahmini dogrulugunu iyilestirmek i¢in dznitelik odakli ¢ergeve gelistirilmistir. Bu ¢ergeve,
motorlardan gelen gereksiz duyusal girdileri ortadan kaldirir ve hesaplama maliyetlerini diisiiriir. Bir uygulama 6rnegi olarak, sensor
verilerine dayali olarak ugak motorunun kalan faydali dmriinii tahmin etmek igin gelistirilmis 6znitelik odakli ger¢eve kullanimistir.
Sonuglar, diger yontemleri uygulamadan 6nce, bircok girdi 6zelligine sahip sistemlerin, maliyeti diisirmek igin 6zellik uyarlama
prosediirlerine ihtiya¢ duydugunu, ancak kalan faydali dmrii tahmin etmek igin kesinligi artirdigini gostermektedir.

Anahtar Kelimeler: Ucak Motor, Veri Madenciligi, Makine Ogrenmesi, Destek Vektor Makineleri, Lojistik Regresyon, Dogrusal
Regresyon, NASA Turbofan Veri Seti, Oznitelik Se¢gme, PCA

Feature-Oriented Remaining Useful Life Prediction of Aircraft
Engines Based on Sensor Data

Abstract

Aircraft engine’s condition straightforwardly influences the security, unwavering quality, and operation of the aircraft. Prognostics
and wellbeing administration for aircraft engines can give a advantage to estimate the remaining useful life of the engine and can
enable to take precautionary actions in advanced. Be that as it may, aircraft engine frameworks are complex with both intangible and
dubious components, it is troublesome to demonstrate the complex degradation process. In this article, the remaining useful life
estimation is developed to improve feature -oriented framework. This frame eliminates unnecessary sensory inputs from engines and
reduces calculation costs. As an application example, the developed feature -oriented frame has been used to estimate the remaining
use of the aircraft engine based on sensor data. The results show that before applying other methods, systems with many input
characteristics need feature adaptation procedures to reduce costs, but increase the certainty to estimate the remaining useful life.

Keywords: Aircraft engine, data mining, machine learning, support vector machines, logistics regression, linear regression, nasa
turbofan data set, attribute selection, PCA
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Abstract — In this study parametric investigation of RC beams via an automated finite element (FE) package was
conducted. Concrete Damaged Plasticity (CDP) model was utilized in plane strain setting. Verification of the model
was given through comparison with existing experimental literature. Variations of dilatation angle ¢, compressive
strength f.m, shear span to depth ratio a/d, transverse reinforcement ratio p, were taken into account. Load-
displacement curves, ductility and failure modes were investigated. Most effective parameters were identified. It
was seen that CDP FE solutions were able to capture a realistic picture of RC beam behaviour. As in real RC beam
behaviour when a/d and/or pw was increased (decreased) failure mode shifted from shear to flexural (flexural to
shear). Observed crack-damage patterns in the model were conforming with the real-life expectations. Finally
general conclusions pertaining parameter selection and numerical schemes with respect to application of CDP in
RC beam modeling were drawn as well.

Keywords — Finite Element, RC Beams, CDP, Failure Modes, Crack
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Ozet- Saglik hizmetlerinin temel amaglarindan biri saglik sektoriindeki maliyetleri azaltarak insanlara giivenli ve
saglikli hizmet vermektir[1]. Artik yeni gelisen teknolojiler sayesinde rutin tibbi kontrolleri ve diger saglik
hizmetleri hastaneden ev ortamina tasinmaktadir. Bu teknolojiler igerisindeki Nesnelerin interneti yani loT
platformuna dayali saglik hizmetleri tip alaninda biiylik 6neme sahip olmaktadir. Giinimiiz kosullari nedeniyle
ilag veya herhangi bir saglik takviyesi hap1 alma rutini, toplumda yaygin bir durum haline gelmistir. Yogun giinliik
aktiviteler nedeniyle insanlar dogru zamanda ve dogru ilac1 kullanacaklarini kolayca unutmaktadirlar [2]. Bu
caligmada, modern bir saglik hizmeti olan IoT platformunda sensorleri kullanarak mobil uygulamaya dayali akill
bir ilag kutusu olusturmaktir. Boylece hastalarin ilaglarini dogru zamanda dogru oranda almasina yardimei olmak
icin uyar1 veren akilli bir ilag kutusu tasarlanmistir. Mobil uygulama araciligiyla ilag alma zamam
programlanabilecektir. Ilag alma zamani geldiginde ila¢ kutusunda led 151k ve sesli uyar bildirimi yapilmasma
yardimei olacaktir. Kullanici, kutu tizerinde bulunan buton ile geri bildirim yapmadig takdirde sistemde kayith
telefon numarasina arama veya sms bildirimi yaparak ilag alim1 tekrar hatirlatiimaktadir. Ayn1 zamanda android
uygulamadaki bildirimler araciligiyla hastanin akilli telefonuna ilagla ilgili giincellemeler de yapilabilecektir.
Boylelikle diizenli ilag kullanim1 aligkanligi olusturulmus olup hastaliklarin iyilesme orani artirtlmig olacaktir.

Anahtar kelimeler: Nesnelerin interneti, android, ila¢ hatrlatici, mobil uygulama
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Oz

Rekabet ortaminin fiyat ve iriin kalitesi ile degerlendirildigi glinlimiizde iretim maliyetini dogru hesaplamak onem kazanmustir.
Ozellikle biiyiik ¢apli iiretimlerde hatali maliyet hesab1 goz ardi edilemez. Teknoloji gelistikge sirketler daha dogru, daha kapsamli ve
daha hizli maliyet hesaplamalar1 yapabilmek icin gelismis teknolojilere yonelmistir. Bu durum; dogru maliyet ¢ikarimi yapabilmek,
gelir ve gider verilerini kayit altinda tutabilmek, ge¢mis hesaplamalari inceleyebilmek gibi ihtiyaclar dogurmustur. Son yillarda, maliyet
hesab1 baglig1 altinda {iretim planlama problemleri ile ilgili cok sayida ¢alisma bulunmaktadir. Bu ¢aligmada, yiyecek-igecek iiretimi
yapan firmalara yonelik Microsoft Visual Studio gelistirme ortaminda C# programlama dili kullanilarak bir uygulama gelistirilmistir.
Uygulama gereken hammadde ihtiyaci, iscilik ve paketleme gibi maliyet kalemlerini iiretim miktarina gére hesaplamaktadir.

Anahtar Kelimeler: Maliyet Hesaplama Uygulamasi, Maliyet Analizi, Masaiistli uygulamasi

A Cost Calculation Model and Application Suggestion for a Jam and
Syrup Production Company

Abstract

In today's world, where the competitive environment is evaluated by price and product quality, it has become important to calculate the
production cost correctly. Especially in large-scale production, faulty cost calculation cannot be ignored. As technology develops,
companies have turned to advanced technologies in order to make more accurate, more comprehensive and faster cost calculations. This
situation has increment needs such as making accurate cost inferences, keeping records of income and expense data, and examining
past calculations. In recent years, there have been many studies on production planning problems under the title of cost calculation. In
this study, an application was developed by using C# programming language in Microsoft Visual Studio development environment for
companies producing food and beverage. The application calculates the cost items such as raw material requirement, labor, and
packaging according to the production amount.

Keywords: Cost Calculation Application, Cost Analysis, Desktop application
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Abstract

Since the 1950s a discipline called ‘Artificial Intelligence’ has been gaining significant popularity. The curiosity about creating
computers that can think and produce information like human beings has allowed scientists and computer engineers to contribute to
this field. Many components such as robots, softwares and algorithms have been produced due to this purpose. Like various
disciplines, Artificial Intelligence has been branched into several sub-disciplines. One of these branches is named ‘Machine
Learning’. Machine Learning has different types of sub-branches such as Supervised Learning, Unsupervised Learning and Deep
Learning. Deep Learning is the main Machine Learning technique used in this study. The ability to cope with complex situations
allows Deep Learning models to be used in different application areas widespread. Predicting cryptocurrency prices can be counted as
one of these applications. Because of investors’ desire to observe the cryptocurrency prices trend and reduce the investment risk using
an effective method is becoming crucial. For this purpose, we created a Long Short-Term Memory which is a type of Deep Learning
with the appropriate parameters via Python programming language. The dataset which is used to feed this model was obtained from
the internet. After running the algorithm with this dataset, the validity of the model is calculated by a statistical tool called Mean
Square Error. To visualize the effectiveness of the model’s output, a Python programming language library known as Matplotlib was
chosen. Also, after the reviewing results of the model required interpretations and information about future studies also will be
explained by us in the Conclusion chapter.

Keywords: Cryptocurrency, Deep Learning, Long Short-Term Memory, Forecasting

Uzun Kisa-Siireli Bellek ile Kripto Para Fiyatlarinin Tahmini

Oz

Yapay Zeka 1950’lerden buy ana 6nemli popiilerlik kazanan disiplinlerden birisidir. Insanlar gibi diisiinen ve bilgi iireten
bilgisayarlarin tasarlanmak istemesi bilim insanlar1 ve bilgisayar miihendislerinin bu alana katki yapmasina olanak tanimistir.
Robotlar, yazilimlar ve algoritmalar gibi araglar bu amag¢ dogrultusunda iiretilmistir. Bircok diger disiplin gibi Yapay Zeka’da farkli
alt disiplinlere ayrilmistir. Bu dallardan biri ‘Makine Ogrenmesi’ olarak adlandirilmistir. Makine Ogrenmesi’nin Gozetimli Ogrenme,
Gozetimsiz Ogrenme ve Derin Ogrenme gibi alt disiplinleri vardir. Derin Ogrenme bu ¢alismada kullanilan Makine Ogrenmesi
teknigidir. Kompleks durumlarla basa ¢ikma &zelligi Derin Ogrenme modellerinin farkli alanlarda yaygin olarak kullanilmasina
olanak tanir. Kripto para fiyatlarim1 tahmin etmek bu uygulamalara 6rnek olarak verilebilir. Yatirimeilarin kripto para fiyatlarindaki
trendi gozlemleme ve yatirim riskini azaltma istegi sebebiyle etkin bir yontem kullanmak oldukc¢a onemlidir. Bu amagla Derin
Ogrenme’nin bir gesidi olan uygun parametrelere sahip Python programlama dili ile yazilmis bir Uzun Kisa-Siireli Bellek modeli
bizler tarafindan olusturulmustur. Modeli beslemek i¢in kullandigimiz veri seti internetten alinmistir. Bu veri seti ile algoritma
calistirildig1 zaman modelin gecerliligini hesaplamak i¢in ise Ortalama Kare Yontemi denilen bir istatistiksel araca bagvurulmustur.
Modelin ¢iktilarini gorsellestimesi iginse Python dili i¢in yazilmig Matplotlib kiitiiphanesi tercih edilmistir. Bunun yani sira, modeli
degerlendirdikten sonra gerekli yorumlar ve gelecege yonelik ¢alismalar hakkinda bilgi tarafimizca sonuglar kisminda saglanacaktir.

Anahtar Kelimeler: Kripto Para, Derin Ogrenme, Uzun Kisa-Siireli Bellek, Tahmin
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Oz

Gelisen teknoloji ile birlikte son dénemlerde sik¢a duymaya basladigimiz “Yapay Zeka” ve “Derin Ogrenme” kavramlarinin pek gok
uygulama alanlar1 mevcuttur. insan zekasini taklit eden bu yontemler gevresinden aldig1 veri setlerini tipki insanlar gibi deneyim yoluyla
ogrenir. Bu calismada Kayseri’nin Yahyali ilgesinde yetisen elma cesitlerinin tiirlerine gore siniflandirilmasi yapilmistir. Elma tiretimi
yapan ¢iftgilerin en biiyiik problemleri el izi olmadan ve en kisa siirede elmalarin ¢esitlerine gore siniflandirilmasidir. Bu ¢alismada, 20
Golden, 20 Arjantin, 20 Buckeye Gala, 20 Galaval, 20 Superchief ve 20 Joremin elma tiirlerinden toplam 120 goriintii alinmustir.
Goriintiiler sabit bir arka fonda ayni a¢1 ve ayni biiyiikliikte Canon EOS 70D DSLR marka fotograf makinasi ile ¢ekilmistir. Goriintii
islemek icin MATLAB programinin R2021a siiriimiinden faydalanilmistir. Elma ¢esitlerinin tiirlerine gore simiflandirilmast igin derin
6grenme algoritmalarindan yararlanilmistir. Siniflandirma problemlerinin ¢dziimiinde kullanilan en temel mimarilerinden olan AlexNet
ve GoogleNet derin 6grenme algoritmalar1 kullanilmistir. Caligma AlexNet ve GoogleNet yontemlerinin her ikisinde de 10 epoch
degerinde ve sgdm egitim algoritmasinda gergeklestirilmistir. Ogrenme oranlar1 AlexNet ve GoogleNet igin sirasiyla 0.0001 ve 0.0003
olarak ele alinmustir. Goriintiilerin %701 egitim %30’u test amaciyla kullanilmig olup toplam veri seti her gesitte 20 adet olmak iizere
120 tane gorselden olugmaktadir. AlexNet mimarisi %83.33 basar1 orani, 1 dakika 52 saniyedir. GoogleNet mimarisinin siniflandirma
basar1 oran1 %91,67’ dir, 2 dakika 14 saniye siire ile en basarili siniflandirma islemini ger¢eklestirmistir.

Anahtar Kelimeler: Elma Siniflandirma, AlexNet, GoogleNet, Derin Ogrenme.

Classification of Apple Varieties by Types Using Image Processing
Techniques

Abstract

With the developing technology, the concepts of "Atrtificial Intelligence™ and "Deep Learning", which we have been hearing frequently
in recent years, have many application areas. These methods, which imitate human intelligence, learn the data sets they receive from
their environment through experience, just like humans. In this study, apple varieties grown in Yahyali district of Kayseri were classified
according to their types. The biggest problem of the farmers producing apples is the classification of apples according to their varieties
without a handprint and as soon as possible. In this study, a total of 120 images were taken from 20 Golden, 20 Argentina, 20
Buckheygala, 20 Galaval, 20 Superchief and 20 Joremin apple varieties. The images were taken with a Canon EOS 70D DSLR camera
at the same angle and the same size, on a fixed background. R2021a version of MATLAB program was used for image processing.
Deep learning algorithms were used to classify apple varieties according to their types. AlexNet and GoogleNet deep learning
algorithms, which are among the most basic architectures used in solving classification problems, are used. The study was carried out
in both AlexNet and GoogleNet methods at 10 epochs and sgdm training algorithm. Learning rates are taken as 0.0001 and 0.0003 for
AlexNet and GoogleNet, respectively. 70% of the images were used for training and 30% for testing, and the total data set consists of
120 images, 20 of each type. AlexNet architecture has 83.33% success rate, 1 minute 52 seconds. The classification success rate of the
GoogleNet architecture is 91.67%, and it performed the most successful classification process for 2 minutes and 14 seconds.

Keywords: Apple Classification, AlexNet, GoogleNet, Deep Learning.
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Abstract

The demand for food, which is the indispensable basic need of people, has turned to healthier and safer alternatives with
increasing awareness all over the world, especially in developing countries. At the same time, food safety management in accordance
with society's health goals, customer demands, and international food standards is increasing its importance day by day in a period of
increasing food-borne diseases. As a result of this, the maximum risk level that manufacturers can take in the production of products
has decreased. The food supply chain, which consists of production, collecting, packaging, warehousing, processing, distribution, and
transfer processes, is so sensitive and complex process and has high risks. Traditional methods are insufficient for food supply chain
risk management due to the increasing demands of consumers for transparent information and food safety concerns.

In recent years, technological research and studies have accelerated in the agriculture and food industry to protect and improve the
trust of consumers. In 2008, with the publication of the white paper on “Bitcoin: Peer-to-peer Electronic Cash Payment System” by
Satoshi Nakamoto, the world met with blockchain technology, where there are no middlemen and transfers are made securely. In the
following years, with the development of Ethereum by Vitalik Buterin and the interpretation of the concept of Smart Contracts with
blockchain technology, blockchain technology has begun to influence all sectors, thanks to its benefits such as increasing transparency
and reliability in contracts between parties. Blockchain technology, in addition to providing solutions to financial systems that have
become dysfunctional, also brings alternatives to supply chain management, where data needs to be transferred securely and quickly.
Blockchain applications used in FSC emerge as a technology that will enable us to solve problems such as food security, food
integrity, food fraud, etc.

In this paper, It has been studied on how to use blockchain technology in the food supply chain, how to choose the suitable
blockchain platform, and how It will be facilitating for solutions such as tracking from field to fork, back-tracking are examined the
data saved in the blocks and the working mechanism will be discussed in the background.

Keywords: Agriculture and food supply chain, Food safety, Risk reduction, Blockchain, Smart contracts, Trust, Information
transparency.

Blockchain Tabanh Tarim ve Gida Tedarik Zinciri Kaynagi
Olusturma: Literatiir Incelemesi

Oz
Tiim diinyada, 6zellikle gelismekte olan iilkelerde artan bilinglenmeyle, insanlarin olmazsa olmaz temel ihtiyaci olan gidalara yonelik
talebi, daha saglikli ve daha giivenli alternatiflere yonelmistir. Ayn1 zamanda toplumsal saglik amaglarina, miisteri ihtiyaglarina,
uluslararas1 gida giivenligi standartlarina uygun gida giivenligi yonetimi, gida kaynakli hastaliklarin arttig1 bir donemde 6nemini
giinden giine artirmaktadir. Bunun etkisi sonucu iireticilerin iiretimde goze alabilecegi maksimum risk diizeyi diigmiistiir. Uretim,
toplama, paketleme, depolama, isleme, dagitim ve tasima siireclerinden olusan gida tedarik zinciri, en hassas ve kompleks islemlerden
bir tanesidir ve riskleri yiiksektir. Tiiketicilerin artan seffaf bilgi talepleri ve gida giivenligi endiselerinden dolay1 geleneksel
yontemler gida tedarik zinciri risk yonetimi igin yetersiz kalmaktadir. Bu sebeple son yillarda tarim ve gida sektoriinde, tiiketicilerin
giivenini korumak ve iyilestirmek igin teknolojik arastirmalar ve c¢alismalar hizlanmistir. 2008 ’de Satoshi Nakamoto tarafindan
“Bitcoin: Esten-ese Elektronik Nakit Odeme Sistemi” konulu teknik dékiimanin yaymlanmasiyla birlikte, diinya, aracilarin olmadig:
ve transferlerin giivenli bir sekilde gergeklestigi blokzincir teknolojisiyle tanisti. ilerleyen yillarda Vitalik Buterin tarafindan
Ethereum’un gelistirilmesi ve Akilli S6zlesmeler kavraminin blokzincir teknolojisi ile birlikte yorumlanmasiyla, taraflar arasi
sozlesmelerde seffafligin ve giivenilirligin artmasi, aracilarin ortadan kaldirilmasi gibi faydalar sayesinde blokzincir teknolojisi tiim
sektorleri etkisi altina almaya baslamistir. Blockzincir teknolojisi, basta iglevsiz kalmis finansal sistemlere ¢6zlim getirmenin yani sira
verilerin, glivenli ve hizli sekilde aktarilmasina ihtiya¢ duyulan tedarik zinciri yonetimine de alternatifler getirmektedir. Tarim ve gida
tedarik zincirinde kullanilan blockzincir uygulamalari, kiiresel aglik, gida giivenligi, gida biitiinligii, gida kagake¢ilig1 gibi sorunlar
¢dzmemizi saglayacak bir teknoloji olarak karsimiza ¢ikmaktadir. Iste bu makale de blockzincir teknolojisinin tarim ve gida tedarik
zincirinde nasil kullanilabilecegi, art1 yonleri, entegre edilmesi ve gelecekteki etkisi iizerine ¢aligiimustir.

Bu bildiride, blok zinciri teknolojisinin tedarik zincirinde nasil kullanilabilecegi, uygun blok zinciri platformunun nasil segilecegi
ve tarladan ¢atala takip, geri izleme gibi ¢oziimlerin nasil saglanacagi incelenmistir. Bloklara kaydedilen veriler incelenecek ve arka
planda ¢alisma mekanizmas tartigilacaktir.

Anahtar Kelimeler: Tedarik zinciri, Tarim ve gida tedarik zinciri, Gida giivenligi, Risk azaltma, Blokzincir, Akilli s6zlesmeler,
Giiven, Bilgi Seffafligi.
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Abstract

Alzheimer's disease is one of the greatest health problems of our time. Since there is no cure, it is necessary to diagnose the disease in
the early stages and to apply preventive treatments. However, early diagnosis of the disease is very difficult, so most people can be
diagnosed after significant and irreversible effects occur. Various studies are carried out by researchers around the world for the early
diagnosis of the disease. Deep learning has recently gained importance in the early diagnosis of Alzheimer's disease. With the use of
models created using deep learning, the success of early diagnosis has reached high levels. In this study, the stages of Alzheimer's
disease and the changes that occur were examined. A literature review was conducted for various techniques used in the diagnosis of
Alzheimer's and the use of imaging techniques in the early diagnosis of Alzheimer's was investigated. Due to its widespread use, the
MRI technique has been emphasized, and mostly studies using MRI have been examined. Concepts used in deep learning are
explained, innovations and results are presented. The architectures used in deep learning and the innovations they bring to this field
are revealed, and deep learning models that have been created and tested in current studies are examined. The innovations and success
rates brought by various studies have been revealed. Efforts have been made to develop a fast, efficient and successful model that
provides ease of use. For this, the scheduler structure, MONAI framework, Data loader structure and various techniques are presented
with simple use. Also, the model is optimized to run smoothly on Google Colab. In addition, the tools in the FSL library, which are
very important in preprocessing, were studied and optimal parameters were found for the "Bias field and Neck Clean Up", "Standard
Brain Extraction Using BET2" and "Robust Brain Center Estimation™ tools. By using this library, optimal brain images can be
obtained for any model. The DenseNet121 model was used as a basis in the model and it was presented in a structure that can be
easily changed. The model can directly use 3D MR images, thus preventing the loss of various spatial information.

Keywords: Alzheimer’s Disease, Deep Learning, Image Recognition, Early Diagnosis, Artificial Intelligence

Derin Ogrenme ile Alzheimer Hastaliglr Teshisi Icin Model Onerisi
Oz
Alzheimer hastalif1 ¢agin en bilyiik saglik problemlerinden biridir. Bir tedavisi bulunmamasi nedeniyle hastaligin erken evrelerde
teshis edilmesi ve Onleyici tedavilerin uygulanmasi gerekmektedir. Ancak hastaligin erken teshisi olduk¢a zordur, bu nedenle ¢ogu
kigide belirgin ve geri doniigsiiz etkiler olugtuktan sonra teshis yapilabilmektedir. Hastaligin erken teshis edilmesi i¢in diinyada

aragtirmacilar tarafindan gesitli calismalar yapilmaktadir. Deep learning, Alzheimer hastaliginin erken teshisinde son zamanlarda
olduk¢a 6nem kazanmistir. Deep learning ile olusturulmus modellerin kullanilmasiyla erken teshis yapilabilme basarisi yiiksek

seviyelere ulagmistir. Bu calismada Alzheimer hastaligmin olusum evreleri ve olusan degisiklikler incelenmistir. Alzheimer’s
teshisinde kullanilan gesitli teknikler i¢in literatiir taramasi yapilmis ve goriintiileme tekniklerinin Alzheimer’s erken teshisinde
kullanimi arastirilmastir.

Yaygin kullanimi nedeniyle MRI teknigi iizerinde durulmus, ¢ogunlukla MRI kullanilan ¢aligsmalar incelenmistir. Deep learning’te
kullanilan kavramlar agiklanmis, yenilikler ve sonuglar ortaya konmustur. Deep learning’te kullanilan mimariler ve bu alanda
getirdikleri yenilikler ortaya konmus, mevcut ¢aligmalarda olusturulmus ve test edilmis deep learning modelleri incelenmistir. Yapilan
cesitli caligmalarin getirdigi yenilikler ve basar1 oranlari ortaya konmustur. Kullanim kolayligi saglayan ve hizli, performansh ve
basairili bir model gelistirilmesi i¢in ¢aligilmistir. Bunun i¢in scheduler yapisi, MONAI yapisi, “Data loader” yapisi ve gesitli
teknikler basit bir kullanimla sunulmustur. Ayrica model Google Colab iizerinde sorunsuz sekilde ¢aligmast igin optimize edilmistir.
Ayrica goriintii 6nislemede oldukga &nemli olan FSL kiitiiphanesindeki toollar ile ¢alisilmis ve "Bias field and Neck Clean Up",
“Standard Brain Extraction Using BET2” ve "Robust Brain Center Estimation” toollar1 i¢in optimal parametreler bulunmustur. Bu
kiitiiphane ile herhangi bir model i¢in optimal beyin goriintiileri elde edilebilmektedir. Modelde temel olarak DenseNet121 modeli
kullanilmistir ve kolaylikla model degistirilebilen bir yapida sunulmustur. Model 3 boyutlu MR goriintilerini dogrudan
kullanabilmektedir ve bu sayede cesitli uzaysal bilginin kaybinin 6niine gecilmistir.

Anahtar Kelimeler: Alzheimer Hastalig1, Derin Ogrenme, Gériintii Tanima, Erken Teshis, Yapay Zeka
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Abstract

This study aimed to predict air pollutants such as PMio, SO, and NOy for Samsun region with Artificial Neural Network Model
(ANN). For PM1g, SO2, and NOy prediction, various meteorological variables such as temperature, wind speed and direction,
relative humidity, reduced sea level pressure, and vapor pressure were used as input variables. A feedforward back-propagation
neural network was performed using the Levenberg-Marquardt training algorithm to predict PM10, SO2, and NOx. The data
from 2014 to 2019 were used, and the datasets was partitioned into two groups of training and testing. The meteorological data
at time (t) and the pollutant concentration at time (t-1) were used as input for the ANN model. The pollutant concentration at
time (t) was estimated as the output. The neuron number that gives the best result for each pollutant was selected for the hidden
layer. The model's performance was evaluated with mean square error (MSE) and correlation coefficient (R). When observed
values and model prediction were compared, the R-value was calculated as 0.8, 0.98, and 0.86 for PM1g, SO, and NOy pollutants.
As a result, it was seen that the ANN model could be used to predict the concentration of air pollutants. ANN model suggested
in this research could support, analyze, and predict air pollution and quality management.

Keywords: Particulate matter, Sulfur dioxide, Nitrogen dioxide, Prediction, Artificial neural network
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Abstract — The Paleoproterozoic basement of Kabul Block is a cratonic basement in north eastern of Afghanistan. Precambrian
aged rocks of Kabul Block consisting of completely metamorphic rocks take places at the base of the study area. The Paleo-
Proterozoic aged Sherdarwaza formation conformably overlies with a tectonic contact the Neo-Proterozoic aged Welayeti
formation, and they both overlies Khair Khana formation. In region, Alghoi granitoid cut into Khair Khana and Sherdarwaza
formations.

The Khair Khana formation contains of granulites, granitic gneisses ve amphibolites. The mineral assembleges of granulites are
plagioclase + quartz + K-feldspar + orthopyroxene (hypersthene) + clinopyroxene (diopsite/augite). Granitic gneisses are
observed as hornblende gneiss, garnet-biotite gneiss and pyroxene-gneiss. Hornblende-gneisses include hornblende + quartz +
K-feldspar mineral assemblage, garnet-biotite gneisses are evident with plagioclase + quartz + K-feldspar + biotite (red) +
garnet mineral assemblage, and pyroxene gneisses include quartz + plagioclase + biotite + clinopyroxene mineral assemblage.
Ampbhibolites consist of hornblende + plagioclase + quartz + epidot + zoisit + sphene + ilmenite + apatite mineral assemblage.
The Sherdarwaza formation contains of marbles, amphibolites, biotite gneisses, micaschists and migmatites. Marbles consist
calcites + quartz + apatite. In amphibolites, harnblende + plagioclase + quartz + epidote + zoisite + garnet mineral assemblage
are observed. Biotite gneisses include plagioclase + quartz + microcline + biotite + sphene + apatite + zircon mineral assemblage.
Micachists consist of quartz + plagioclase + microcline + biotite + sphene + apatite mineral assemblage. Migmatites include
plagioclase + quartz + microcline +biotite + sphene + apatite mineral assemblage.

Alghoi granitoid is generally observed as stocks and small masses. It consists mainly of granites. The granites that show granular
texture include plagioclase + quartz + K-feldspar + biotite + hornblende. The Welayeti formation contains of quartzite, kyanite-
garnet-staurolite schist, garnet-mica schist, kyanite-garnet-mica schist and garnet-muscovite schist. Quartzite include quartz +
muscovite + biotite. They are observed hornblende + quartz + plagioclase £ garnet £ epidot + ziosite + rutile = magnetite in
amphibolites. Kyanite-garnet-staurolite schists are evident with staurolite + kyanite + garnet + mica + biotite + quartz +
plagioclase £ apatite + epidote + ilmenite £ monazite mineral assemblage. Garnet-mica schists and kyanite-garnet-mica schists
include quartz + plagioclase + biotite + muscovite + kyanite + garnet £ chlorite £ apatite + tourmaline + sphene + rutile. In
garnet-muscovite schists, muscovite + quartz + plagioclase + garnet + tourmaline £ apatite + zircon are observed.

The granulites in Kabul Block are together with granite gneisses, and they can be separated under one formation. Granulites show
different mineral compositions, Usually they are without garnet, in some cases they include garnet. The amount of plagioclase
is higher in them according to other rocks. In the vast majority of them, orthopyroxene is of hypersthene type. In some cases, the
composition of granulites is very similar to that of quartz mangarites that indicates high temperature and pressure of the
metamorphism process and shows that this block is related to a segment of Columbia and Rodinia supercontinents during
Paleoproterozoic collisional events.

Keywords — Kabul Block, Metamorphites, Granulit
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Production of Tincal Ore Reinforced Polyester Composite and
Determination of Some Thermophysical Properties
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Abstract — In this research, different amounts of tincal ore by mass were reinforced into unsaturated
polyester. In experimental studies, tincal ore was first ground and then dried and prepared for composite
production. Tincal ore was added to unsaturated polyester in laboratory conditions at different ratios (0
wt.%, 1 wt.%, 2 wt.%, and 3 wt.%). Density, Shore D hardness, thermal conductivity coefficient, and
electrical conductivity of the produced polyester composite have been investigated. According to the results
obtained, tincal reinforcement increased both the density and thermal conductivity coefficient of the
composite, albeit slightly. Besides, it has been determined that Shore D hardness of the composite produced
by using tincal ore as a filler in unsaturated polyester increases. In particular, the reinforcement of 3 wt.%
tincal ore to polyester improved the mechanical properties of the composite. The thermal stability of the
produced polyester composites also increased with tincal ore. These increases have been observed in the
thermal decomposition of composites. Also, the electrical conductivity of the obtained polyester composites
has been evaluated and compared.

Keywords — Polyester composite, tincal ore, Shore D hardness, compressive strength, electrical
conductivity
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Abstract

The widespread usage of Internet of Things (IoT) devices is increasing by the recent advances in embedded systems, cloud computing,
artificial intelligence, and wireless communications. Besides, a huge amount of data is transmitted between IoT devices over insecure
networks. The transferred data can be sensitive and confidential. On the other hand, these transmitted data may not appear to be sensitive
or confidential data. However, machine learning techniques are used on these non-confidential data (such as packet length) to obtain
data such as the type of the IoT device. An observer can monitor traffic to infer sensitive data by using machine learning techniques to
analyze the generated encrypted traffic. For this purpose, padding can be added to the packets to ensure traffic privacy. This paper
presents privacy problems that are caused by the traffic generated during the communication of IoT devices. Also, security and privacy
measures that should be taken against the related privacy problems are explained. For this purpose, the current studies are examined by
considering the attacker and the defender models.

Keywords: Machine Learning, Deep Learning, Privacy, Internet of Things, Packet Length, Padding, Traffic Monitoring

Makine Ogrenmesi Yaklasimlarina Karsi Dolgu Stratejilerini

Kullanarak IoT Gizliliginin Saglanmasi

Oz

Gomiilii sistemler, bulut bilisim, yapay zeka ve kablosuz iletisimdeki son gelismelerle Nesnelerin Interneti (IoT) cihazlarinin yaygin
kullanimi artmaktadir. Ayrica, giivenli olmayan aglar lizerinden IoT cihazlar arasinda biiyiik miktarda veri iletilmektedir. Aktarilan
veriler hassas ve gizli olabilmektedir. Buna karsilik, iletilen bu veriler hassas veya gizli veri olarak gériinmeyebilir. Ancak, 0T cihazinin
tirti gibi verileri elde etmek igin bu gizli olmayan veriler (paket uzunlugu gibi) tizerinde makine 6grenmesi teknikleri kullanilmaktadir.
Bir gozlemci, olusan sifreli trafigi analiz etmede makine 6grenmesi yontemlerini kullanarak hassas verileri ¢ikarmak i¢in trafigi
izleyebilir. Bu amagla, trafigin mahremiyetini saglamak i¢in paketlere dolgu eklenebilir. Bu ¢alisma, IoT cihazlarinin iletisimi sirasinda
olugan trafigin neden oldugu mahremiyet problemlerini sunmaktadir. Ayrica, ilgili mahremiyet sorunlarina karsi alinmasi gereken

giivenlik ve mahremiyet 6nlemleri agiklanmigtir. Bu amagla, mevcut c¢aligmalar saldiri ve savunma modelleri dikkate alinarak
incelenmistir.

Anahtar Kelimeler: Makine Ogrenmesi, Derin o) grenme, Mahremiyet, Nesnelerin Interneti, Paket Uzunlugu, Dolgu, Trafik Izleme
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KEMIK ONARIMI VE YENILENMESINDE HIDROKSIAPATITIN
KULLANIMI
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Ozet- Kemik dokularindaki kiigiik hasarlarin bir kismi rejenerasyon sayesinde kendiliginden iyilesebilmesine ragmen biiyiik
6lgekli hasarlarda bu durum zorlagmaktadir. Kemigin kendini yenilemede yetersiz kaldig1 durumlarda farkl tedavi yontemleri
uygulanmaktadir. Otogreft gibi geleneksel doku nakli yontemleri ile baz1 tedavilerde basar1 saglanabilse de bu yontemler donor
yetersizligi, enfeksiyon riski, doku uyusmazhig: gibi kisitlamalar icermektedir. Bu nedenle doku miihendisligi ve yenileyici tip
stratejileri kullanilarak gelistirilen fonksiyonel biyomalzemelere duyulan ihtiya¢ giderek artmaktadir. Biyomalzemeler, dokunun
yapisi, bilesimi ve fonksiyonel 6zelliklerine uygun sekilde tasarlanip dogal ve yapay bilesenler kullanilarak iiretilebilmektedir.
Tarihi siirecte hasarli dokularin yerine kullanilan inert malzemelerden olusan kalict implantlari, dokularin kendi yenilenmesini
tegvik eden biyoaktif ve biyobozunur dzellikteki biyomalzemelerin gelistirilmesi takip etmistir. Dogal kemigin inorganik
bilesimi eser miktarda iyonik katkilar (karbonat, silikat, sodyum, potasyum, magnezyum vb.) igeren hidroksiapatit bilesiginden
olugsmaktadir. Bu nedenle, hidroksiapatit kemik onarim1 ve yenilenmesinde, ilag salinim sistemlerinde, antibakteriyel, anti-timor
ve pro-anjiogenik biyomalzemelerde kullanilmaktadir. Sentetik hidroksiapatitin yiiksek stabilitesi nedeniyle viicut icerisinde
yetersiz ¢6ziinme Ve biyoaktivite gostermesi nedeniyle, glincel aragtirmalar hidroksiapatitin biyolojik apatite benzer olarak ¢esitli
iyonik katkilar ilavesiyle iiretilerek biyoaktivitesinin arttirilmasini amaglamaktadir. Bu ¢aligmada, hidroksiapatitin biyomalzeme
olarak kullanimi ve 6nemli iyonik yer-degistirme formlar1 hakkindaki giincel arastirmalar incelemistir.

Anahtar Kelimeler — Kemik Yenilenmesi, Doku Miihendisligi, Biyomalzeme, Hidroksiapatit, Antibakteriyel

THE UTILISATION OF HYDROXYAPATITE IN BONE REPAIR AND
REGENERATION

Esma DALDIKEN!, Fatma Zehra KOCAK?*

Department of Nanoscience and Nanotechnology/Institute of Science, Nevsehir Haci Bektas Veli University, Nevsehir, Turkey
2Metallurgy and Materials Engineering/Faculty of Engineering-Architecture, Nevsehir Hact Bektas Veli University, Nevsehir, Turkey
*Corresponding Author: fzkocak@nevsehir.edu.tr
*Speaker: esma.ozceliker@gmail.com

Abstract- Although some of the small damages in bone tissues can recover due to self-regeneration, this becomes challenging in
large damages. When bone is insufficient to regenerate itself, different treatment methods are applied. Though traditional tissue
transplantation methods, such as autografts ensure success in some treatments, these may comprise limitations, e.g. donor
shortage, risk of infection, and tissue incompatibility. Therefore, the need for functional biomaterials developed using tissue
engineering and regenerative medicine strategies is increasing. Biomaterials can be designed as biomimetic of structure,
composition and functional properties of tissues and manufactured using natural and artificial components. In the historical
process, permanent implants consisting of inert materials used to replace damaged tissues has been followed by the development
of bioactive and biodegradable biomaterials promoting self-regeneration of tissues The inorganic composition of natural bone
consists of hydroxyapatite with ionic substitutions (e.g. carbonate, silicate, sodium, potassium, magnesium). Therefore,
hydroxyapatite is used in bone repair and regeneration, drug release systems, antibacterial, anti-tumour and pro-angiogenic
biomaterials. Since synthetic hydroxyapatite shows low solubility and bioactivity due to its high stability, current studies aim to
enhance its bioactivity by doping it with various ionic substitutions as mimetic of biological apatite. In this study, current studies
on use of hydroxyapatite as biomaterials and significant ionic substitution forms are investigated.

Keywords- Bone Regeneration, Tissue Engineering, Biomaterial, Hydroxyapatite, Antibacterial
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Abstract

When obtaining on image a scene, the lens focuses of objects at a certain distance, and objects at other distances are blurred. This is
called the limited depth of field problem. A approach for solving this problem is multi-focus fusion picture. A clear view of the entire
scene is obtained by using the multi-focus image fusion method. For this method, at least two images captured at different focuses are
combined using image fusion methods. Various algorithms have been developed for multi-focus image fuion methods. For multifocus
image fusion, pixel-level block-based methods are commonly used. The block size is a factor that significantly affects the fusion
performance. As a result, the block size parameter must be improved. The Jellyfish optimization algorithm (JSA) is used to propose a
block-based multifocus picture fusion approach based on the optimal selection of clearer image blocks from source images. The results
of DWTPCA, DCHWT, APCA, PCA, SWTDWT and SWT methods, which are traditional image fusion methods, and ABC (artificial
bee colony) and JSA optimization algorithms, which are metaheuristic methods, are compared. In addition, it has been determined that
the JSA method has better performance than other traditional methods when compared both visually and quantitatively.

Keywords: Image Fusion, Extending depth of field, Jellyfish Search optimization algorithm.

Denizanasi Arama Optimizasyon Algoritmasi ile Cok-Odakh
Goritintilerin Birlestirilmesi

Oz

Bir sahnenin goriintiisii ¢ekilirken lens belirli bir mesafede bulunan nesnelere odaklanir ve diger uzaklikta bulunan nesneler ise bulanik
olur. Buna sinirh alan derinligi problem adi verilir. Cok-odakli goriintii birlestirme yontemi bu problemi ¢6zmek igin kullanilan bir
yontemdir. Cok-odaklr goriintii birlestirme yontemi kullanilarak sahnenin tamaminin net goriintiisii elde edilir. Bu yontem i¢in farkli
odaklarda gekilmis en az iki gorintii, goriintii birlestirme yontemleri kullanilarak birlestirilir. Cok odakli goriintii birlestirme igin klasik
goriintii birlestirme yontemlerine ek olarak ¢esitli algoritmalar gelistirilmistir. Cok odakl1 gériintii birlestirme i¢in piksel diizeyinde blok
tabanli yontemler yaygin olarak kullanilir. Kullanilabilecek blok boyutu birlestirme performansin1 nemli 6lgiide etkileyen bir faktordiir.
Dolayisiyla blok boyutunun optimize edilmesi gerekmektedir. Bu makalede Jellyfish (JSA) optimizasyon algoritmasi kullanilarak
kaynak goriintiilerden daha net goriintii bloklariin optimal segimine dayanan, blok tabanli ¢ok odakli goriintii birlestirme yontemi
Onerilmistir. Geleneksel goriintii birlestirme yontemlerinde olan DWTPCA, DCHWT, APCA, PCA, SWTDWT ve SWT metotlart ile
metasezgisel yontemlerden olan (yapay ar1 kolonisi) ABC ve Jellfish optimizasyon algoritmasinin sonuglar1 kiyaslanmigtir. Ayrica JSA
metodunun hem goérsel hem de nicel olarak karsilagtirildiginda diger methotlardan daha iyi performansa sahip oldugunu belirlenmistir.

Anahtar Kelimeler: Goriintii Birlestirme, Sinirli alan derinligi artirma, Deniz anasi arama optimizasyon algoritmast.
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GoToUni: A Mobile Application Suggestion for Carpooling
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Abstract

This study aims to develop a mobile application for university students to make their transportation easier by carpooling. This
application is designed especially for students who may not be able to come or leave the university of their opportunity. GoToUni
application allows students to see the live location and schedule of the drivers on the Google Map and send a carpooling request.
Drivers can respond to requests as well. Communication between the passengers and drivers will be provided. University members
can only use the GoToUni application to prevent security concerns. This application is developed with Android Studio to be used on
Android devices. Our goal is to bring together drivers and passengers commuting to universities simultaneously and route.

Keywords: Carpooling, Mobile Application, Android Application.

GoToUni: Araba Paylasimi I¢in Mobil Uygulama

Oz

Bu calisma, {iiniversite Ogrencilerinin ara¢ paylasimi yaparak ulagimlarmi kolaylagtiracak bir mobil uygulama gelistirmeyi
amaglamaktadir. Bu uygulama 6zellikle kendi imkanlartyla iiniversiteye gelemeyecek veya iiniversiteden ayrilamayacak 6grenciler
i¢in tasarlanmigtir. GoToUni uygulamasi, 6grencilerin Google Harita tizerinde siiriiciilerin canli konumlarini gérmelerini, gelis/gidis
programlarini gérmelerini ve ara¢ paylasimi talebi gondermelerini saglar. Striiciiler de istekleri kabul edebilir/reddedebilir.
Universiteye ulasmak isteyen yolcular ile arabasi olan iiyeler arasindaki iletisim saglanacaktir. Diger araba paylasim uygulamalarinin
giivenlik sorunlar1 vardir, bu nedenle GoToUni uygulamasi giivenlik endiselerini 6nlemek igin yalmizca Universite iiyeleri tarafindan
kullanilabilir. Bu uygulama Android cihazlarda kullanilmak iizere Android Studio ile gelistirilmistir. Amacimiz siiriici ve yolcuyu
iiniversiteye giderken ya da ¢ikarken ayni anda ve rotada bulusturmaktir.

Anahtar Kelimeler: Araba paylagimi, Mobil Uygulama, Android Uygulama.
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Siniflandirma Algoritmalar: Kullamlarak Mikrodalga Verileri ile Beyin
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Ozet — Insan beynindeki kan dolasiminin saglikli ve kan miktarmin yeterli olmamasi durumunda beyinde hasar ve kanamaya
neden olan anormal dokular olusmaktadir. Beyinde olusan bu anormal dokular (lezyonlar) erken teshis edilmezse ciddi hasarlar
birakarak felce ve hatta 6liime yol acabilmektedir. Beyindeki kanama ve anormal dokularin tespit edilmesi i¢in bir¢ok
goriintiileme veya tespit yontemi gelistirilmistir. Mikrodalga tomografisi iyonlastirict dalgalar kullanmamasi ve ucuz olmasi
nedeniyle, son yillarda beyin goriintillenmesi veya anormal dokularin tespitinde kullanilan baglica yontemlerden biri haline
gelmistir.

Beyin lezyonlarinin mikrodalgalar araciligiyla tespit edilmesinde karmasik matematiksel modellerin ¢6zlimii i¢in iterasyon bazli
optimizasyon metotlar1 siklikla kullanilmaktadir. Bunun diginda, makine 6grenmesi yontemleri, mikrodalga goriintiileme
problemlerinin ¢6ziimiinde son yillarda popiiler hale gelmistir. Bu ¢alismada; mikrodalga tomografi yaklasimi kullanilarak beyin
lezyonlarinin tespiti ve konumunun belirlenmesi i¢in ¢esitli makine 6grenmesi tekniklerinin bir aragtirmasi sunulmustur.

Bu ¢alismada; ger¢ekgi beyin modellerinin etrafina dizilmis verici antenlerle beyin zaman harmonik dalgalar ile aydinlatilmig
ve sacilan elektrik alan Moment yontemi ile hesaplanmistir. Hesaplanan elektrik alan beynin geometrik ve fiziksel 6zellikleriyle
birlikte var olan lezyonlarin bilgisini tasimaktadir. Béylece hesaplanan alanlar, gesitli denetimli makine 6grenmesi tekniklerinde
Oznitelik olarak kullanilmistir. Sonug olarak beyinde bulunan lezyonlarin varliina ve konumunun tespitine dair yiiksek
dogrulukta sonuglar elde edilmis ve kullanilan yontemlerin basar1 oranlar1 degerlendirilmistir.

Anahtar Kelimeler — Beyin Lezyonlarinin Tespiti, Beyin Lezyonlarumin Konum Tespiti, Mikrodalga Tomografisi, Makine
Ogrenmesi, Denetimli Ogrenme
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Abstract

A permanent magnet direct current (PMDC) motor centrifugal pump is intended to be used as the water supply unit in a feedback
linearization based coupled-tank water meter testing system. Flow rate generated by the pump corresponds to the input variable for
implementing the input-output feedback linearization to this single-input-single-output (SISO) system. The pump motor is driven by an
Arm Cortex M7 based microcontroller applying the pulse-width modulation (PWM) strategy at various frequencies and pwm methods.
It is aimed to determine a suitable PWM frequency and driving method in order to provide a stable flow rate at the desired duty cycle
values. An H-Bridge driver integrated circuit (L298N) is used in both fast decay and slow decay modes for driving the pump motor.
Flow rate measurements are carried out at 4 range of frequencies between 100 Hz and 20 kHz for each mode. Fast decay mode in low
pwm frequency (100Hz) results in higher deviations at the steady-state flow rate. However, slow decay mode provides a faster reduction
in motor speed despite the slower current decay, which improves the flow rate stability and minimize deviations at constant pwm duty
cycle values. High pwm switching frequencies increase the energy losses resulting in a lower driving voltage range, which reduces the
effective range of selection for pwm duty cycle setting of flow rate adjustment. 1 kHz PWM frequency combined with the slow-decay
driving mode achieves good performance in terms of linear regression and wider range for pwm duty cycle to flow rate transformation.

Keywords: PMDC Centrifugal Pump, Flow Regulation, Pwm Motor Control, Water Meter Test System.

Birlesik Tanklh Su Sayaci Test Sisteminde Geribeslemeli
Dogrusallastirma Tabanh Santrifiij Pompa Akis Hiz1 Kontrolii

Oz

Daimi miknatish dogru akim (PMDC) motorlu santrifiij pompasi, geri besleme dogrusallastirmali birlestirilmis tankli su sayaci test
sisteminde su besleme {initesi olarak kullanilmak tiizere tasarlanmigtir. Pompa tarafindan iiretilen akis hizi, bu tek girisli tek ¢ikish
(SISO) sisteme giris-¢ikis geri besleme dogrusallagtirmasini uygulamak igin gerekli giris degiskenine karsilik gelmektedir. Pompa
motoru, darbe genislik modiilasyonu (PWM) stratejisini gesitli frekanslarda ve pwm yontemlerinde uygulayan Arm Cortex M7 tabanli
bir mikro denetleyici tarafindan yonetilmektedir. Istenilen gorev dongiisii degerlerinde kararli bir akis hiz1 saglamak igin en uygun pwm
frekans1 ve siiriis yonteminin belirlenmesi amaglanmaktadir. Pompa motorunu siirmek i¢in hem hizli hem de yavas diisme modlarinda
bir H-Bridge siiriicii entegre devresi (L298N) kullanilmustir. Debi dlgiimleri, her mod igin 100 Hz ile 20 kHz arasindaki 4 frekans
degerinde gergeklestirilmistir. Farkli frekans ve siirlicti modlarindaki 6l¢iim sonuglari karsilastirildiginda, diisiik pwm frekansinda (100
Hz) hizli diisgme modu, kararli durumdaki su akig hizinda daha fazla sapmalara neden olmaktadir. Yavas diisme modund pwm

uygulandiginda ise, motor akiminin daha yavas azalmasina ragmen motor doniis hizinda frenleme etkisi ile daha hizli bir azalma
saglamakta, bu da pompanin akis hizi stabilitesini iyilestirmekte ve arzu edilen pwm gorev dongiisii degerlerinde sapmalart istenildigi
sekilde en aza indirmektedir. Buna karsin, pwm anahtarlama frekansi arttirildikga, enerji kayiplar1 da arttigi igin siirticiiniin kontrol
edilebildigi gerilim aralig1 azalmaktadir. Buna bagli olarak su akis hizi ayar1 i¢in kullanilabilecek olan etkin pwm gorev dongiisii
araliginin azalmasi istenmeyen bir durumdur. Sonug olarak 1 kHz Pwm frekansi, yavas diismeli siiriis moduyla birlestirildiginde,
dogrusal regresyon basarist ve genis kontrol edilebilme aralig1 agisindan en iyi performans elde edilmistir.

Anahtar Kelimeler: PMDC Santrifiij Pompa, Akig Diizenleme, Pwm Motor Kontrolii, Su Sayaci Test Sistemi.
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Abstract

The main goal of the field of power electronics can be expressed as promoting the performance and stability of circuits that are used in
energy systems. DC-DC converters are one of the most widely studied power circuit topologies in this field. From the feedback control
point of view, numerous types of PID controllers are dominantly used in order to stabilize the output voltages and to provide the need
of tracking performance; but for the converters that have dynamic system functionality, the PID controllers do not have the ability to
maintain the same efficiency. Active Disturbance Rejection Control (ADRC) is one of the recently utilized control techniques which
could overcome the drawbacks of conventional controllers. The effectiveness of ADRC has been investigated in several engineering
applications by considering experimental and simulation studies. However, the application of ADRC to DC-DC converters is still
remained a gap to be filled. In this study, the conventional boost converter is the system that the ADRC technique is studied on. Firstly,
the converter model is given as a second-order transfer function to apply the ADRC. Then, Linear Active Disturbance Rejection Control
(LADRC) technique has been applied to the converter via simulation study using MATLAB/Simulink tool. The tracking performance
and step response are observed with the aim of demonstrating the fact that utilization of disturbance rejection techniques will be more
common in the future. It is demonstrated that the algorithm used in study is alternative way of tuning of the boost converter instead of
PID control technique.

Keywords: Active Disturbance Rejection Control (ADRC), Power Converters, Renewable Energy, Extended State Observer

DC-DC Yiikseltici Konvertor icin Bozucu Bastirma Kontrolii
Metoduna Alternatif Bir Yaklasim

Oz

Gii¢ elektronigi alaninin temel amaci, enerji sistemlerinde kullanilan devrelerin performansini ve kararliligini artirmak olarak ifade
edilebilir. DC-DC déniistiiriiciiler, bu alanda en ¢ok calisilan gii¢ devresi topolojilerinden biridir. Geri beslemeli kontrol agisindan, ¢ikis
voltajlarini stabilize etmek ve performans izleme ihtiyacini saglamak igin ¢ok sayida PID kontrolor tiirii baskin olarak kullanilmaktadir;
ancak dinamik sistem iglevselligine sahip donistiiriiciiler i¢in PID kontroldrleri ayni verimliligi saglama yetenegine sahip degildir. Aktif
Bozucu Bastirma Kontrolii (ABBK), geleneksel kontroldrlerin dezavantajlarinin iistesinden gelebilen ve son zamanlarda kullanilan
kontrol tekniklerinden biridir. ABBK'nin etkinligi, ¢esitli mithendislik uygulamalarinda deneysel ve simiilasyon c¢alismalar1 dikkate

almarak arastirilmistir. Bununla birlikte, ABBK'nin DC-DC déniistiiriiclilere uygulanmasi hala doldurulmasi gereken bir bosluk olarak
kalmistir. Bu calismada, ABBK tekniginin iizerinde caligildig1 sistem geleneksel yiikseltici doniistiiriiciisiidiir. Tk olarak, ABBK'y1
uygulamak i¢in doniistiiriicii modeli ikinci dereceden bir transfer fonksiyonu olarak verilmistir. Daha sonra MATLAB/Simulink araci
kullanilarak simiilasyon calismast ile doniistiiriiciiye Lineer Aktif Bozucu Bastirma Kontrolii (LABBK) teknigi uygulanmustir. izleme
performansi ve basamak tepkisi, gelecekte bozulma reddetme tekniklerinin kullaniminin daha yaygin olacagini gostermek amaciyla
gozlemlenmistir. Calismada kullanilan algoritmanin PID kontrol teknigi yerine yiikseltici doniistiiriiciiniin ayarlanmasinin alternatif
yolu oldugu gosterilmistir.

Anahtar Kelimeler: Active Bozucu Bastirma Kontrolii (ABBK), Gii¢ Déniistiiriiciileri, Yenilenebilir Enerji, Genisletilmis Durum
Gozleyicileri
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3D Aglz_.i(;i Taramalarma ait Nokta Bulutu Verileri ile Derin
Ogrenme Kullanilarak Dis Tipi Siniflandirmasi
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Ozet — Son yillarda iiretim teknolojilerindeki gelismeler, daha diisiik maliyetli gelismis ag1z ici tarayicilarin ortaya ¢ikmasini
ve kisa siirede dis hekimliginde kullanilmasina neden olmustur Literatiire bakildiginda ag1z ici taramalarindan elde edilen ham
verinin dogrudan kullanimina yo6nelik veya farkli 3 boyutlu veri temsil modellerine doniistiiriilerek bireysel dis tanimlama, dis
damak ayrimi, dis segmentasyonu ve dislerin siniflandirilmas: konusunda ¢aligmalarin yapildig1 goriilmektedir. Bu ¢alismada
ag1z i¢i tarayicilar ile elde edilen 6rgii (mesh) verileri 3 boyutlu nokta bulutu agiz i¢i dis modellerine dontistiiriilmiistiir. Bu 3
boyutlu dis modelleri PointNet modeli kullanilarak siniflandiriimistir. Caligmada nokta sayilari kademeli olarak artirilarak ve
farkli optimizasyon fonksiyonlarina gore siniflandirma modelinin performans metrikleri incelenmistir. Yapilan denemeler ve
elde edilen siniflandirma metrikleri agisindan incelendiginde, ¢aligsma i¢in en iyi sonucun 2048 nokta sayisinda Dogruluk %53,
Kesinlik %55, Duyarlilik %55 ve F1 skoru %54 olarak bulunmustur. Ayrica Adam fonksiyonu, farkli optimizasyon fonksiyonlari
arasinda en iyi performansa sahip optimizasyon fonksiyonu oldugu anlasilmistir.

Anahtar kelimeler 3B Derin Ogrenme, 3B Agiz-i¢i Tarayicilan, Dis Simiflandirma, 3B Dental Model, Nokta Bulutu

Tooth Type Classification Using Deep Learning with Point Cloud Data
of 3D Intraoral Scanners

Abstract — In recent years, developments in production technologies have led to the emergence of lower cost advanced intraoral
scanners and their use in dentistry in a short time. When the literature is examined, it is seen that the raw data obtained from
intraoral scans are converted into different 3D data representation models for direct use or by converting them into individual
tooth identification, tooth-giginva separation, tooth segmentation and tooth classification. In this study, the mesh data obtained
with intraoral scanners were converted into 3D point cloud intraoral tooth models. These 3D tooth models were classified using
the PointNet model. In the study, the performance analyzes of the classification model were examined by increasing the sample
of points gradually. When the results were analyzed in terms of trials and the classification metrics obtained, the best result for
the study was found to be Accuracy 55%, Precision 55%, Recall 55%, and F1 score 54% in sample 2048 points. Also, Adam
was the optimization function with the best performance among the different optimization functions.

Keywords — 3D Deep Learning, 3D Intra Oral Scanners, Tooth Classification, 3D Dental Models, Point Cloud
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Evaluation of Different Methods on Time of Flight Calculation
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Abstract

Instrumentation and measurement have become a very important field in the developing industry. This development reveals
requirements such as minimization of measurement errors. Accurate measurement of flow and consumption is a significant process to
avoid wrong billing and entanglement for water utilities. This paper presents an ultrasonic Time-of-Flight (TOF) estimation algorithm
evaluation for liquid or gas flow rate measurement applications for electronic smart meters. Transducers, as a piezoelectric material,
are employed in flow measurement industry, and generate ultrasonic sound waves against pressure. Reciprocal located transducers in
a flow medium are triggered to obtain ultrasonic sound waves in both flow direction. Due to the small distance between transducers
and speed of sound in flow medium, TOF calculation becomes a challenging process. Equivalent circuit model of a transducer is
implemented on MATLAB/Simulink environment numerically, and both upstream and downstream signals, which are the transit
waves between transducers and named in order to triggering order, are obtained. Firstly, behavior of an excited transducer is evaluated
on simulation environment, and a random signal, which simulates measurement noise, is employed to mimic the real-world
conditions. Problem definitions and proposed algorithms given in the literature are investigated, and candidate TOF measurement
algorithms are selected. Each method is implemented. Afterward, obtained transit waves are employed with the conventional method
to compute TOF at each zero-crossing point. To improve the measurement performance, a cross-correlation based method is proposed
for TOF estimation process, and results are compared to conventional method-based measurements. Possible future directions of the
study are indicated.

Keywords: Ultrasonic time of flight, ultrasonic flow meter, cross-correlation, flow measurement.

Ucus Siiresi Hesaplanmasinda Farkh Yontemlerin Degerlendirilmesi

Oz

Enstriimentasyon ve 6l¢iim gelisen endistiiride olduk¢a dnemli bir alan haline gelmistir. Bu gelisim 6lgim hatalarmin eniyilenmesi
gibi gereklilikler ortaya c¢ikartmaktadir. Akis ve tiiketimin dogru Ol¢limii, yanhs faturalandirma ve sular idaresinde meydana
gelebilecek karigikliklari onlemede 6nemli bir siiregtir. Bu ¢alismada, elektronik akilli sayaglarda sivi veya gaz akis hizi 6lglim
uygulamalari i¢in ultrasonik ugus siiresi (TOF) hesaplama algoritmalarinin degerlendirilmesi sunulmaktadir. Transdiserler, bir
piezoelektrik malzeme olarak akis 6l¢iim endiistrisinde kullanilir ve basinca karsi ultrasonik ses dalgalari iiretiler. Bir akis ortaminda
kargilikl1 olarak yerlestirilmis transdiiserler, her iki akis yoniinde ultrasonik ses dagalar1 tiretmek amaci ile tetiklenir. Transdiiserler
aras1 mesafe ve akis ortaminda sesin hizi nedeniyle, TOF hesaplamas1 zorlu bir siire¢ haline gelmektedir. Bir transdiiserin es deger
devre modeli MATLAB/Simulink ortaminda niimerik olarak uygulanmakta ve transdiiserler arasi ge¢is dalgalar1 olan ve tetiklenme
sirasina gore isimlendirilen yukari/asag: akis sinyalleri elde edilmektedir. Ilk olarak, tetiklenmis bir transdiiserin davranis benzetim
ortaminda incelenir ve gergek diinya kosullarini taklit etmek icin 6l¢iim giiriiltiisiinii benzeten bir sinyal kullanilir. Literatiirde verilen
problem tanimlar1 ve onerilen algoritmalar incelenir ve aday TOF 6l¢iim algoritmalart segilir. Segilen her yontem gergeklenir. Daha
sonra elde edilen gecis dalgalari, her sifir gegis noktasinda TOF degerini hesaplamak icin geleneksel yontem ile kullanilir. Olgiim
performansi arttirmak i¢in ¢aprak korelasyon tabanli bir TOF tahmin siireci metodu onerilir ve sonuglar geleneksel yontem tabanl
Ol¢timler ile karsilastirilir. Calismanin gelecekteki olas1 yonleri paylasilmistir.

Anahtar Kelimeler: Ultrasonik ugus siiresi, ultrasonik sayag, ¢apraz korelasyon, akis 6l¢timii.
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Abstract

This paper presents an evaluation of temperature effects on ultrasonic piezoelectric transducers for electronic flow measurement
devices. Transducers generates ultrasonic wave against electrical signals and electrical signals against ultrasonic waves due to their
bidirectional characteristics. Temperature dynamics of the physical environment is one of the most crucial parameters which affects
the electrical dynamics of the ultrasonic transducers. Due to the temperature related false sensor readings, flow measurement process
for different temperature causes calibration errors. In order to identify the temperature effects on transducers characteristics and
constitute a generalized solution, a test procedure and data collection process are developed. Initially, two identical transducers are
located reciprocally on a flow meter body. Secondly, bodies are located on a test bench to get signal measurements for different flows.
A wireless communication data acquisition card is employed to collect ultrasonic signal measurements. Test procedure is repeated for
5 different temperatures and 13 flow rates. The created dataset is evaluated and visualized in MATLAB environment. A temperature
effect compensation process, which is based on machine learning algorithms, is proposed. This method considers time domain
information of transducer elements. Experiment temperature value and average values of Time-of-Flight (TOF) signals for each
transducers are considered to predict actual flow velocity. In this manner, machine learning algorithms linear regression, suppor vector
regression (SVR), Gaussian process regression (GPR) and artificial neural networks (ANN) are employed to construct the relation
between temperature variation and flow measurement. Compensation performance is investigated by considering the R?, root mean
square error (RMSE), mean absolute error (MAE) and mean square error (MSE) model evaluation metrics. According to the results,
neual network based compensation algorithm gives the best result with R? = 0.95.

Keywords: Ultrasonic transducers, Flow metering, Compensation, Time-of-Flight Measurement.

Ultrsonik Akis Ol¢iimiinde Sicaklik Etkisinin Incelenmesi ve
Kompenzasyonu

Oz

Bu makale, elektronik akis Ol¢iim cihazlar1 igin ultrasonik piezoelektrik donistiiriiciiler {izerindeki sicaklik etkilerinin bir
degerlendirmesini sunar. Doniistiiriiciiler, ¢ift yonlii 6zelliklerinden dolay1 elektrik sinyallerine kars: ultrasonik dalga ve ultrasonik
dalgalara kars1 elektrik sinyalleri iiretir. Fiziksel ortamin sicaklik dinamigi, ultrasonik doniistiiriiciilerin elektrik dinamiklerini
etkileyen en 6nemli parametrelerden biridir. Sicaklik degisimi kaynakli yanlis sensér okumalari, farkli sicakliklar i¢in akis 6l¢iim
islemi sirasinda kalibrasyon hatalarina neden olur. Bu nedenle, doniistiiriicii 6zellikleri {lizerindeki sicaklik etkilerini belirlemek ve
genellestirilmis bir ¢6ziim olusturmak i¢in bir test prosediirii ve veri toplama stireci gelistirilmigtir. Baglangigta, bir akis 6l¢er govdesi
tizerinde karsilikl olarak iki 6zdes doniistiiriicii konumlandirilmustir. Tkinci olarak, govdeler, farkl akislar igin sinyal &l¢iimleri almak
Uzere bir test masasina yerlestirilmistir. Ultrasonik sinyal Sl¢limlerini toplamak igin bir kablosuz iletisim veri toplama karti
kullanilmistir. Test iglemi 5 farkli sicaklik ve 13 debi igin tekrarlanmistir. Veri toplama sonucu elde edilen veri seti MATLAB
ortaminda degerlendirilip, ¢alisma kosullar1 belirlenmistir ve mMakine O6grenmeSi algoritmalarina dayali bir sicaklik etkisi
kompenzasyon modeli 6nerilmistir. Bu yontem, doniistiiriicii elemanlarinin zaman ekseni bilgilerini dikkate almaktadir. Gergek akis
hizin1 tahmin etmek igin her deney sicaklik degeri ve Ugus Siiresi (TOF) sinyallerinin ortalama degerleri dikkate alinmaktadir.
Boylece, sicaklik degisimi ve akis Olgiimii arasindaki iliskiyi olusturmak i¢in makine O6grenmesi algoritmalarindan dogrusal
regresyon, destek vektor regresyonu (SVR), Gaussian siire¢ regresyonu (GPR) ve yapay sinir aglar1 (YSA) kullanilmistir. Onerilen
modelin kompenzasyon performans1 R?, ortalama kare-kok hata (RMSE), ortalama mutlak hata (MAE) ve ortalama kare hata (MSE),

gibi hata metriklerinin hesaplanmasi ile incelenmistir. Sonuglara gére, YSA tabanli kompenzasyon algoritmasinin R? = 0.95 metrigi
ile en iyi sonucu verdigi gorillmiistiir.

Anahtar Kelimeler: Ultrasnonik transduser, Akis 6l¢timii, Kompanzasyon, Ugus siiresi dl¢timii.
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Abstract — Cyber security is an important concept, and its importance is increasing daily in every aspect of our daily lives. The
increase in technology usage areas and rate in online platforms is one of the most important reasons for the security requirement.
Today, the active use of information technologies is seen in many sectors, such as health, tourism, education, transportation,
communication, and banks. Companies operating in these sectors may suffer severe financial losses, and their reputations may
be damaged in case of possible cyber-attacks. This situation makes corporate information security an important topic. Cyber-
attacks on companies can be implemented with various methods and techniques. It can be grouped as social engineering, physical
attacks, and web application attacks. In this study, cyber-attack threats that institutions are exposed to were examined. The study
aims to investigate the possible attacks that can be carried out on institutions. As a result of these examinations, it is a resource
that provides an understanding of the importance of cyber security.

Keywords — Cyber Security, Corporate Information Security, OWASP
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Abstract — We have designed a portable low-cost stethoscope with software tools. It is aimed to pre-diagnose heart diseases in
a short time without exposing the patient to detailed examinations and additional procedures such as electro-cardiography
(ECG) or angiography. It is important to develop such assistive systems, especially in order to reduce the burden of
experienced physicians and to assist inexperienced physicians and thus saving time. For this purpose, first, the heart sound is
converted into an electrical signal, and amplification and filtering in both hardware and software is implemented. The heart
sound signal is obtained digitally and displayed on the monitor in segmented form. Physicians can classify the attributes of the
cardiac cycles by examining the segmented S1 and S2 cardiac cycles, thereby establishing whether the heart sound is normal or
abnormal.

Keywords — Electronic stethoscope, Auscultation, Heart sounds, Signal processing, Segmentation

70





