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SEMPOZYUM BASKANI'NIN MESAJI

Uluslararasi izmir Demokrasi Universitesi Miihendislik Sempozyumu — IES’22, “Sektdrde
Muhendislik Uygulamalar” ana temasi ile muhendislik alanlarinda calisan 6grencilerin,
mihendislerin, akademisyenlerin ve diger bilim insanlarinin katilimlariyla izmir Demokrasi
Universitesi tarafindan 28-30 Ekim 2022 tarihleri arasinda yiiz yiize gergeklestirilmistir.

Bu yil ikincisi dizenlenen IES’22'nin amaci, ana temada belirlenen kavramlar ¢ergevesinde
yuratllen arastirma, proje ve uygulamalari tartismak Uzere 6grencileri, arastirmacilari ve bilim
insanlarini bir araya getirmektir. Disiplinler arasi c¢alismalarin giderek 6nem kazandigi
glinumuzde, farkl uzmanlik alanlarinda galisan arastirmacilarin bilgi ve tecriibe paylagimlarinin
saglanabilecegi bir platform yaratmak ve ¢ok disiplinli bakis agisina sahip ortak arastirmalarin
gelistiriimesini desteklemek temel hedeflerdendir. Sempozyum sonucunda elde edilmis
ciktilarin, gelecek disiplinler arasi calismalara zemin hazirlamasi ve katki saglamasi
beklenmektedir.

IES’22’de Makine Miihendisligi, ingaat Miihendisligi, Endiistri Miihendisligi, Elektrik- Elektronik
Muahendisligi, Bilgisayar Mihendisligi ve Biyomedikal Muihendisligi konularini iceren tam gunlik
konularini iceren tam guUnlik oturumlar organize edilmis ve bu oturumlarda davetli
konusmacilarin sunumlarinin yani sira paneller ve bildiri sunumlari gerceklestirilmistir.

Sempozyum bildiri gdnderim sitesi Uzerinden elektronik olarak génderilen tim 6zetler ve tam
metinler, 6zgunlugu, aragtirma-uygulama igerigi ve teknigi, derinligi, dogrulugu, sempozyuma
katkisi ve okunabilirligi temel alinarak, degerlendirme surecinde hakem kimlikleri gizli tutularak
alanlarinda yetkin akademisyenlerden olusan bilim kurulu tarafindan degerlendiriimigtir.
Sempozyumda sunulan bildirilerin literatire kazandinimasi adina duzenledigimiz
sempozyumun bir ¢iktisi olarak bu somut eser ortaya ¢ikariimigtir.

Basta Izmir Demokrasi Universitesi yonetimi olmak (izere sempozyumun basariyla
gerceklestiriimesine katki saglayan dizenleme komitesi Gyelerine, bilim kurulu Gyelerine, sure¢
boyunca teknik desteklerini esirgemeyen Bilgi islem, Saglik Spor ve Kiiltirr ile Strateji Gelistirme
Daire Bagkanliklarina ve AIDA Yapay Zeka ve Veri Analitigi Uygar Merkezimize tesekkur ederiz.
Son olarak, ¢aligmakta olduklari 6zglin konular hakkinda paylasim yaparak IES’22'e katki
saglayan ve bizleri yalniz birakmayan tim degerli arastirmacilara ve bilim insanlarina
Sempozyum Dulzenleme Komitesi adina tesekkur ediyoruz.

Prof. Dr. Bedriye TUNGSIPER Dog. Dr. Ugur CAVDAR
IES’22 Sempozyumu Onursal Baskani IES’22 Sempozyumu Baskani
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MESSAGE OF THE SYMPOSIUM CHAIR

International Izmir Democracy University Engineering Symposium - IES’22, the main
theme of "Engineering Applications in the Industry", has been organized by Izmir Democracy
University as an on site event between 28-30 October 2022 with the participation of students,
engineers, academicians and other scientists working in the fields of engineering.

The purpose of IES’22, organized for the first time this year, is to bring together
students, researchers and scientists to discuss research, projects and applications carried out
within the framework of the concepts determined in the main theme. Today, as
interdisciplinary studies are becoming increasingly important, creating a platform where
researchers working in different fields of expertise can share their knowledge and experience
and supporting the development of joint research with a multi-disciplinary perspective are
among the main objectives of this symposium. The outputs of the symposium are expected
to prepare this common ground and contribute to future interdisciplinary studies.

Full-day sessions on Mechanical Engineering, Civil Engineering, Industrial Engineering
Electrical-Electronics Engineering, Computer Engineering, and Biomedical Engineering
were organized in IES’22, and in these sessions, besides the presentations of the

invited speakers and presentations of the submitted proceedings were realized.

All abstracts and full texts were submitted electronically through the symposium paper
submission site and peer-reviewed by the scientific committee consisting of competent
academicians based on their originality, technical content, depth, accuracy, contribution to the
symposium, and readability. As a solid output of the symposium, this book is presented to the
literature as a compilation of the papers presented therein.

Special thanks go to the following bodies and people who contributed to the successful
realization of the symposium: management of Izmir Democracy University, members of the
organizing committee and the scientific committee, Information Technology, Health, Sports and
Culture and Strategy Development Departments of the university, our newly founded AIDA
Artificial Intelligence and Data Analytics Application and Research Center for their full support.
Finally, on behalf of the Symposium Organizing Committee, we would like to thank all respected
researchers and scientists who contributed to the IES’22 by allocating time and presenting their
valuable research work.

Prof. Bedriye TUNGCSIPER Assoc. Prof. Dr. Ugur CAVDAR
IES’22 Symposium Honorary Chair IES’22 Symposium Chair
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OZET

Ucak kanadi, ucagin agirhgini dengelemek icin gerekli kaldirma kuvvetinin olusumunda ve ugagin
aerodinamik performansinda etkilidir. Bu sebeple ucak kanatlari ucagin en kritik parcasidir ki bu
da ucak kanadinin dayanikliliginin ne kadar 6nemli oldugunu géstermektedir. Ugus boyunca ugak
kanadi yliksek hiz ve ugak motorlarindan kaynakli titresime dis kuvvetlere maruz kalmaktadir.
Kanat yapiminda kullanilan malzemenin sec¢cimi bu vyapinin esnekligine, rijit yapisina,
dayanikliigina bagli olarak titresim oranini etkilemektedir. Boylelikle ugus siiresince kanatlarda
olusan dinamik yikler deformasyona sebep olmaktadir. Kanatlarin fiziksel durumlari ucus
sirasinda ucagin guvenilirliginin belirlenmesi icin etkindir. Bu calismada, bir ucak kanadinin
modal ve statik analizini yapmak amaglanmistir. Bu kapsamda ucgak kanadi olarak Airbus A300
kanadi secilmistir. Secilen Airbus A300 kanadinin orijinal malzemesi Al 6061 T6 ve gelecekte
ucak kanatlarinda kullanilmasi 6ngorilen kompozit malzeme Karbon fiber takviyeli polimer
(CFRP, 1000 °C) icin modal ve statik analiz sonuglarinin karsilastiriimasi ile modal analiz
degerlendirilmesi yapiimistir. Statik analiz, bir yapinin Gzerindeki yiki veya disaridan gelen
herhangi bir kuvvetin yapi izerindeki etkisini incelememizi, glivenli olup olmadigini veya sehim
gibi konularda bilgi almamizi saglayan analiz turidir. Bu galismada, kanata etki eden dis
kuvvetler ile meydana gelen strain, stress ve toplam deformasyon degerleri bulunmustur.
Modal analiz, titresim karakterinin (dogal frekansi ve mod sekli) belirlenmesinde kullanilir.
Bununla birlikte modal analiz, stresin korelasyonunu ve buna karsilik gelen titresim modunun
deformasyonunu gosterir. Dogal frekans ve mod sekilleri dinamik yiklemelerde onemli
parametrelerdir. Modal analizle birlikte kanat yapisinin titresim 6zelliklerini bularak dogal
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frekanslarin belirlenmesi hedeflenmistir. Dogal frekans, yapinin dis kuvvetlere maruz kaldiginda
degismektedir. Kanat yapisinin analizi icin ilk olarak literatlir taramasi yapilmis ve Airbus
A300’Un kanat geometrisinin verileri elde edilmistir. Bu veriler kullanilarak rib ve sparlar
olusturulmus, kanat yapisi elde edilmistir. Kanatta kullanilacak olan airfoil NACA 64-215 olarak
secilmistir. Secilen airfoilin koordinatlari Cad programina aktarilarak airfoil ¢izimi elde
edilmistir. Elde edilen airfoil cizimi kullanilarak SolidWorks {zerinden kanat vyapisi
olusturulmustur. Belirlenen aliiminyum ve kompozit malzeme 6zellikleri Ansys programinda
tanimlanmistir. SolidWorks tzerinden olusturulan kanat yapisini Ansys Workbench yazilimina
aktarip uygun gorilen yiklemeler ve tanimlamalar yapilmistir. Elde edilen geometri Ansys
ortamina aktarilmis, gerekli sonuclari verecek mesh yapisi olusturulmustur. Sonlu elemanlar
metodu ile 6nce statik analizi daha sonra ise 6n gerilmeli modal analizi yapiimistir.
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ABSTRACT

The aircraft wing is effective in creating the necessary lift to balance the weight of the aircraft
and in the aerodynamic performance of the aircraft. For this reason, aircraft wings are the most
critical part of the aircraft, which shows how important the durability of the aircraft wing is.
Throughout the flight, the aircraft wing is exposed to vibration and external forces caused by
high speed and aircraft engines. The choice of material used in wing construction affects the
vibration rate depending on the flexibility, rigid structure, and durability of this structure. Thus,
the dynamic loads that occur on the wings during the flight cause deformation. The physical
conditions of the wings are effective in determining the reliability of the aircraft duringflight. In
this study, it is aimed to make a modal and static analysis of an airplane wing. In this context,
the Airbus A300 wing was chosen as the aircraft wing. Comparison of modal and static analysis
results and evaluation of modal analysis were made for the original material Al 6061 T6 of the
selected Airbus A300 wing and the composite material Carbon-fiber reinforced polymer (CFRP,
1000 °C) that is expected to be used in aircraft wings in the future. Static analysis is a type of
analysis that allows us to examine the load on a structure or the effect of any external force on
the structure, to obtain information on whether it is safe or on issues such as deflection. In this
study, strain, stress and, total deformation values caused by external forces acting on the wing
were found. Modal analysis is used to determine the vibration character (natural frequency
and mode shape). Also, the modal analysis shows the correlation of the stress and the
corresponding deformation of the vibration mode. Natural frequency and mode shapes are
important parameters in dynamic loading. With the modal analysis, it is aimed to determine
the natural frequencies by finding the vibration properties of the wing structure. The natural
frequency is the vibration tendency of the structure when exposed to external forces and it
varies depending on the rigidity, material, and damping ratio of the structure. For the analysis
of the wing structure, a literature review was made first and the data of the wing geometry of
the Airbus A300 were obtained. Using these data, rib and spars were created and the wing
structure was obtained. The airfoil to be used in the wing was chosen as NACA 64-215. The
coordinates of the selected airfoil were transferred to the Cad program and the airfoil drawing
was obtained. By using the airfoil drawing obtained, the wing structure was created via
SolidWorks. The determined aluminum and composite material properties are defined in the
Ansys program. The wing structure created through SolidWorks was transferred to Ansys
Workbench software and appropriate installations and definitions were made. The obtained
geometry was transferred to the Ansys environment and the mesh structure was created to give
the necessary results. First, the static analysis and then the prestressed modal analysis was
made with the finite element method.

Keywords: Modal analysis, Static analysis, Wing analysis




IES’22 International Engineering Symposium | Engineering Applications in Industry
October, 28-30, 2022 | Izmir Democracy University, Izmir, Turkey

Comparison of Numerical Behavior of Different Material Models on
Radial Impact Test of Cast Aluminum Wheels

Kivanc Turan*, Ph.D.%, Merig Isik?2, Omer Burak Ce?

1CMS Light Alloy Wheels R&D Center, AOSB 10006/1 No: 12 Cigli-izmir, kturan@cms.com.tr
2 CMS Light Alloy Wheels R&D Center, AOSB 10006/1 No: 12 Cigli-izmir, misik@cms.com.tr
3 CMS Light Alloy Wheels R&D Center, AOSB 10006/1 No: 12 Cigli-izmir, bce@cms.com.tr

*: Corresponding Author

OZET

Otomotiv endistrisinde Uretilen dékiim alliminyum jantlar, Grin gelistirme asamasinda 6mri
boyunca maruz kalacagi gergek kosullari taklit eden farkli testlere tabi tutulurlar. Bu testlerin
bazilari statik bazilari ise dinamik kosullarda yapilirken, Grin gelistirme adiminda hem zaman
kazanmak hem de maliyet azaltmak adina ¢ogunlukla bu testler nimerik ortamda simile edilir.
Bu calismada ele alinan radyal darbe testi ise dinamik bir olay olup, bu testte jant ve lastigin
yoldaki bir gukura diismesi taklit edilerek, konik bir vurutun bir ilk hiz ve kiitle ile lastik montaijli
bir janta carpmasini icermektedir. Birim sekil degistirme oraninin disen kiitle testine denk
oldugu bir degerde gerceklesen testte fiziki sartlar jantin yiksek seviyede deformasyon
gosterecek sekilde plastik hasar almasina yol acar. Bu ve benzeri testlerde yliksek mertebelerde
yer degistirme durumlari iceren modeller niimerik olarak Gerilme-plastik sekil degistirme
davranisini cok iyi seviyede taklit eden malzeme modelleri ile tahmin edilebilir. Bu ¢alisma Multi-
linear Plastic ve Non-Linear Isotropic Power Law adi verilen 2 farkli malzeme modelinin
basitlestirilmis bir radyal darbe testi analizinde karsilastiriimasini icermektedir. Calisma,
otomotivde sik¢a kullanilan ANSYS Mechanical sonlu elemanlar analizi yazilimi {izerinden
gerceklestirilmis olup elde edilen veriler gergek testler ile karsilastiriimistir. Sonuglar
incelendiginde Non-Linear Isotropic Power Law’un hem gercek ¢cekme testi hem de radyal darbe
testi yapilan jantlarda gerilme-birim sekil degistirme ve deformasyon davranisini taklit etmede
daha basaril oldugu, Multi-linear Plastic malzeme modelinin ise kopma limiti Gizerinde gerilme
ve testlerde kirllma goziikmeyen yerlerde hasar gosterdigi belirlenmistir.

Anahtar Kelimeler: Sonlu elemanlar modeli, Plastik gerinim, Radyal darbe testi.
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ABSTRACT

Cast aluminum wheels produced in automotive industry are subjected to different tests during
product development studies to mimic the actual conditions of their lifetime. Aforementioned
tests are either done in static or dynamic conditions, while mostly, these tests are simulated in
numerical environment to reduce the development costs and save time. This study focuses on
radial impact test, a dynamic event which simulates the impact of tire and wheel to a pothole
by impact of a conical formed striker to a wheel-tire assembly with an initial velocity and mass.
As the strain rate of the test is close to drop-weight test, these conditions lead to plastic
deformation of wheels with very high deformation levels. Models with such large displacement
can be only numerically predicted by material models that is able to replicate stress-plastic strain
behavior. This study focuses on comparison of 2 different material models namely as Multi-
linear Plastic and Non-linear Isotropic Power Law on a simplified numerical model of radial
impact test. Study was conducted on ANSYS Mechanical commercially available finite element
modeling software and numerical results were compared with actual tests. It was concluded
that, when compared with actual tension test results and radial impact tests on wheels, Non-
linear Isotropic Power Law is able to mimic the stress-strain and deformation behavior,
respectively where Multi-linear Plastic material model overshoot the stress over fracture limit
and indicated failure where cracks were not observed on actual tests.

Keywords: Finite element modeling, Plastic strain, Radial impact test.
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OZET

Sandvic yapili kompozitler veya basit sandvic paneller, diisik agirlik, yiksek mukavemet, yiksek rijitlik
ve korozyon direnci gibi Ustln 6zellikleri nedeniyle havacilik, otomotiv, denizcilik ve insaat gibi bircok
endistriyel alanda giderek daha fazla kullanilmaktadir. Bu nedenle, gelismis mekanik 6zellikler ve daha
fazla agirhk azaltma saglayabilmek icin kompozit sandvi¢ panellerin optimum tasarimi konusunda
devam eden arastirmalar bulunmaktadir. Bu baglamda ¢alismamizin amaci, ¢esitli geometrik ve diizlem
ici ylikleme senaryolari icin maksimum burkulma mukavemetine sahip sandvi¢ yapili kompozitler elde
etmektir. Bu amacla literatiirden grafit/epoksi yuzli ve aliminyum petek cekirdekli sandvig¢ yapi
secilmistir. ilk olarak optimizasyon prosediiriinde kullanilacak program kodlari literatiirde daha dnce
¢Ozllmus burkulma problemleri ile dogrulanmistir. Bu ¢alismada referans ¢alismaya ¢ok yakin kritik
burkulma yiiki degerleri elde edilebilmistir. Daha sonra, sandvi¢ yapili kompozitlerin daha fazla
burkulma mukavemetinin mimkin olup olmadigini arastirmak icin kod dogrulamasinda dikkate alinan
problemler kullanilarak bir 6n optimizasyon ¢alismasi yapiimistir. Bu ¢alisma sonucunda sandvig
panellerde kompozit yizeylerin optimum fiber yonelimleri ile daha biylk kritik burkulma yiklerinin
elde edilebilecegi goralmuistir. Optimizasyon prosediriinin givenilirligini gosterdikten sonra, sandvic
paneller icin grafit/epoksi yuzlerin bircok fiber agi istifleme sirasi tasarim durumlari, ¢esitli plaka en boy
oranlari ve dizlem ici ylik oranlar dikkate alinarak olusturulmus ve maksimum kritik burkulma
yiiklerine ulasmak icin MATLAB programi ile genetik algoritma kullanilarak ¢dziilmustiir. iki farkh
optimizasyon senaryosu goz 6nidnde bulundurulmustur: siirekli fiber acilari (-90° ve 90° arasinda
tamsayilar) ve belirli fiber acilari (-45°, 0°, 45°, 90°) ile optimum istifleme dizisi tasarimlari.
Optimizasyon sonuglari, sandvi¢ yapili kompozitlerin maksimum burkulma mukavemetinin, sadece
ylzlerin fiber yénelimlerinin optimizasyonu ile bile saglanabilecegini gostermektedir.

Anahtar Kelimeler: Burkulma, Optimizasyon, Genetik algoritma, Sandvi¢ kompozitler.
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ABSTRACT

Sandwich-structured composites or simply sandwich panels are increasingly used in many industrial
areas such as aerospace, automotive, marine, and construction due to their superior properties like
low weight, high strength, high stiffness, and corrosion resistance. Therefore, there is ongoing research
on optimum design of composite sandwich panels to be able to provide enhanced mechanical
properties and further weight reduction. In this regard, the aim of our study is to obtain sandwich-
structured composites with maximum buckling strength for various geometric and in-plane loading
scenarios. For this purpose, a sandwich structure with graphite/epoxy faces and aluminum honeycomb
core was selected from the literature. First, the program codes to be used in the optimization
procedure was verified by previously solved buckling problems in the literature. Very close critical
buckling load values to the reference study could be obtained in this study. Then, a pre-optimization
study by using the problems considered in the code verification was performed to investigate if further
buckling strength of sandwich-structured composites is possible. As a result of this study, it was seen
that greater critical buckling loads can be achieved by optimum fiber orientations of the composite
faces in sandwich panels. After showing the reliability of the optimization procedure, many stacking
sequence design cases of the graphite/epoxy faces for the sandwich panels were constituted
considering various plate aspect ratios and in-plane load ratios and solved using genetic algorithm by
MATLAB program to reach maximum critical buckling loads. Two different optimization scenarios were
considered: the optimum stacking sequence designs with continuous fiber angles (integers between
-90° and 90°) and traditional fiber angles (-45°, 0°, 45°, 90°). The optimization results show that
maximum buckling strength of the sandwich-structured composites can be provided even with just the
optimization of fiber orientations of the faces.

Keywords: Buckling, Optimization, Genetic algorithm, Sandwich composites.
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OZET

Robotik sistemlerin denetiminde siklikla karsilasilan problemlerden bazilari, sistem modelinin
belirsizligi ve slirtinme gibi dis bozucu etkiler olarak verilebilir. Yik tasima amaci ile kullanilan
robotlarda robotun tasidigi yikiin degismesi gibi bir durumda dogrudan sistem modeli
degismekte ve yikin tasinmasinda denetim problemleri ortaya ¢ikmaktadir. Ayrica, denetim
esnasinda rastgele meydana gelen slrtiinme kuvvetleri gibi bozucu etkiler de denetim slirecine
etki etmektedir. Bu sorunlarin Gstesinden gelmek icin genellikle glirbliz ve uyarlamali denetgiler
kullanilmaktadir. Bu yazida ise yik tasima amaci ile kullanilacak bir kablo ile sirilen paralel
robotun denetim basariminin klasik PID ve akilli PID yéntemleri ile tasinacak yikiin degismesi ve
surtiinme etkileri altinda nasil degistigi ele alinmistir. PID yontemi elde edilen hataya bagli olarak
bir kontrol slreci sunmakta, akilli PID yéntemi ise sistem modelini anlik olarak tahmin ederek
anhk bir kontrol girdisi Gretmektedir. Yapilan ¢alismalarda bu iki yontem kablo ile sirilen
diizlemsel bir paralel robota deneysel olarak uygulanmistir. Bu ¢alismalarda ug islemci izerinde
bulunan kiitle degistirilerek ve bozucu sirtinme kuvvetleri altinda denetim basarimlari
arastirilmistir. Elde edilen sonuglar akilli PID yonteminin farkh ug islemci kitleleri ve strtiinme
kuvveti belirsizlikleri icin sabit basarim gosterdigini, PID yonteminin ise kitle degisimi ve
belirsizlikler durumunda basariminin degistigini gostermektedir. Sonug¢ olarak bu robotlarin
denetiminde, kiitle degisimi ve bozucu etkilerin giderilmesi icin hassas ve glirbliz denetimin
gerektigi durumlarda akilli PID yéntemi, kullanilmasi 6nerilmektedir.

Anahtar Kelimeler: Kablo ile siiriilen paralel robot, PID, Akilli PID, Model belirsizlikleri, Bozucu
etki
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ABSTRACT

Some of the problems frequently encountered in the control of robotic systems can be given as
the system model uncertainty and external disturbance effects such as friction. In the case of
various loads in a transportation process, the system model changes directly, and control
problems arise. In addition, random disturbance effects such as friction cause deterioration in
the control process. Robust and adaptive controllers are generally used to overcome these
problems. This article discusses how the control performance of a cable-driven parallel robot to
be used for load-carrying purposes changes with classical PID and intelligent PID methods under
the effects of friction and the various payloads. The PID method provides a control process
depending on the error, while the intelligent PID method instantly predicts the system model
and produces an instant control input according to the estimated model. These two methods
were employed to control a planar cable-driven parallel robot in the experiments. The control
performances were investigated for various masses on the end-effector and under disruptive
friction forces. The results show that the intelligent PID method shows stable performance for
different end-effector masses and friction force uncertainties, while the control performance
changes for the classical PID method. As a result, in controlling these robots, it is recommended
to use the intelligent PID method when sensitive and robust control is required in case of model
uncertainties and disturbances.

Keywords: Cable-driven parallel robot, PID, Intelligent PID, Payload variation, Disturbance
effects
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OZET

AISI 1070 karbon alasimli celikler ylksek sertlik ve dayanim ozelliklerinden dolayl insaat
sektériinde temel destekleyici iskeletlerde, imalat sektoriinde ise kesme aparatlari, yaylar ve
makaslar gibi kisimlarda kullanilabilmektedir. Karbon oranindan dolayr indiksiyon ile
sertlestirme icin de uygundur. Bu gelikler nispeten uygun fiyatlara sahip olduklarindan drin
maliyetleri ve Uretim verimliligi fiyat dengesi agisindan olduk¢a 6nem arz etmektedir. Bundan
dolayi Uretim siirecinde enerji masraflarinin tespit edilmesi gerekmektedir. Bu ¢alismada farkh
sureler boyunca ylksek frekansli indiiksiyon sistemi ile 1sil islem gormis ve su verme islemi ile
sogutulmus AISI 1070 celiginin sertlik 6zelligindeki artis orani ve harcanan enerji maliyetleri
degerlendirilecektir. Boylece bu geliklerin sertliklerine gore farkli sektérlerde kullanilabilirligi,
enerji maliyet faktori gz onlinde bulundurularak incelenmis olacaktir.

Anahtar Kelimeler: Elektrik enerjisi 6l¢iimii, indiiksiyon, Metalurji, AISI 1070 karbon alasimli
celik
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ABSTRACT

AISI 1070 carbon alloy steels due to they have high hardness and strength properties can be
used in basic supporting frameworks in the construction industry, and in parts such as cutting
apparatus, springs and shears in the manufacturing industry. It is also suitable for induction
hardening due to its carbon content. Since these steels have relatively affordable prices, product
costs and production efficiency are very important in terms of price balance. Therefore, it is
necessary to determine energy costs in the production process. In this work, the rate of increase
in the hardness property of AISI 1070 steel, which has been heat treated with a very high
frequency induction system for different periods and cooled by quenching, and the energy costs
spent will be evaluated. Thus, the usability of these steels in different sectors according to their
hardness will be examined by considering the cost factor.

Keywords: Electrical energy measurement, Induction, Metallurgy, AISI 1070 carbon alloy steel
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ABSTRACT

Heat transfer performance is a very important issue for energy management. Improvement of
heat transfer covers the field of many Engineering studies. In this study, a single thread was cut
in a straight pipe and the effect of the number of thread turns was investigated in terms of the
thermal properties of the in-pipe flow. The entrance part of the fluid to the pipe is formed in
two conditions, straight or perpendicular. A package program that works with the finite
volume method structure was used in the study. The turbulence condition was accepted and
the widely used k-epsilon turbulence model was used. As a result of the examinations, the fact
that the circularly formed groove geometry is very small compared to the pipe diameter did not
show an effective thermal performance increase. In the literature, an increase in performance
was observed in studies using a much larger number of threads. However, it was observed that
the number of turns was effective and increased performance. As a disadvantage, the
increased number of thread windings caused an increase in the static pressure that would
provide the flow inside the pipe. The results are discussed in detail and contour pictures are
given.

Keywords: Heat transfer, Pipe flow, Thermal, Turbulence.
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ABSTRACT

Axial displacement situations that occur in cylinder, pipe and shaft structures, both in assembly
and in operation, are often unavoidable. These conditions, which create an additional load to
the load created by the working conditions, need to be carefully examined. If axial
displacement beyond a certain limit occurs at one of the pipe ends, it creates additional
bending effects. In this study, a pipe was fixed by bedding close to its two end edges. The pipe
ends have a certain length outward from the fixing bearings. While one end of the pipe is a
fixed bearing, the other end has an axial misalignment of 10 mm horizontally. In the
examinations made with the numerical software program, steel material with standard
properties was selected and the friction coefficient between the surfaces was determined as
0.2. The resulting stresses are given as the Von-Mises stress. Bed pipe protrusion distance was
examined. It has been investigated whether the system can rotate under the eccentricity effect
by applying torque to the system in the static condition. The results are discussed in detail.

Keywords: Misalignment, Bending, Stress
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ABSTRACT

It is difficult to examine geometric properties and defects without causing deterioration or part
pick-up in operating systems. Non-destructive testing methods are being developed in various
fields to examine without any effect. One of them is the application of magnetic field. Physical
defects and differences can be found by examining the changes in the magnetic field
interacting with the object. In this study, finite element analysis, which is one of the numerical
methods, was used for the application of the electromagnetic field. The geometrical
differences in the surface and body were examined. A case study was applied, and the results
are discussed in detail.

Keywords: Magnetic, Non-destructive.
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ABSTRACT

When analyzing mechanical systems, it is generally accepted that the systems have ideal
boundary conditions. However, the systems around us may not always behave ideally. The
importance of this situation increases when it is reduced to nano dimensions. In this study, the
natural frequencies of a nanobeam with non-ideal boundary conditions were investigated. The
nanobeam modeled according to the Euler Bernoulli beam theory is handled in the case of
fixed and simple support. As a result, it has been observed that as the boundary condition
moves away from the ideal state, the natural frequencies increase in the simply supported
nanobeam, and decrease in the fixed-supported nanobeam. It was observed that the changes
in natural frequencies were higher in the fixed-supported nanobeam compared to the simple-
supported nanobeam.

Keywords: Nanobeam, Natural frequency, Non-ideal boundary conditions
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OZET

Yapilarin deprem etkisi altindaki davranislari ¢cogunlukla, zemin 6zelliklerinin ihmal edildigi
ankastre mesnetli sistemler (izerinden incelenmektedir. Ancak pek ¢ok arastirma
gostermektedir ki zeminlerin yapi davranisina etkisi goz ardi edilemeyecek 6l¢lide biiytk olup,
depremler sirasinda temelin kaymasi, donmesi ve oturmasi ile ilgili olarak sismik tepkiler
artmaktadir. Zemin etkisinin ihmal edildigi ankastre temel varsayimi, Ust yapinin yer
degistirmesinin fazla oldugu disik yapisal rijitlige sahip yapilar icin yeterli olabilir. Bununla
birlikte, daha rijit yapilarda ise temel momentlerinin genel tepkiye ve rijitlige yiksek oranda
katkida bulunabilecegi g6z 6niline alindiginda, zemin etkisinin ihmal edilmesi yanhs sonuclar
doguracaktir. Bu nedenle, sunulan c¢alismada cok-katli bina tlr( bir yapinin farkli zemin
turlerindeki sismik davranislari incelenmistir. Ele alinan {g-kath bina kayma tipi yapi kabuliyle
toplanmis kitle-rijitlik sistemi olarak modellenirken; yapinin altinda bulunan zemin ise, temelin
otelenme ve donme hareketlerini idealize etmesi bakimindan yay ve soniim kutusu olarak
idealize edilmistir. Turkiye Bina Deprem Yonetmeligi 2018 (TBDY 2018), ASCE 7-16'daki
siniflandirmaya benzer sekilde, sert zemin (ZA) ile 6zel islem gereksinimi olan zemin (ZF) arasinda
alti zemin tipi siniflandirmaktadir. Bunlardan bes tanesi, ZA (sert kaya), ZB (kaya), ZC (¢ok yogun
ve yumusak kaya), ZD (sert zemin) ve ZE (gevsek kum) bu arastirmada dikkate alinmistir. Zemin,
kayma modilli G, Poisson orani v, kitle yogunlugu p ve kayma dalgasi hizi Vgile tanimlanan
homojen, dogrusal elastik ve izotropik bir ortam olarak kabul edilmistir. Temel olarak 17x17 m
dikdortgen temel kabul edilmistir. Sismik tepkiler, cati seviyesi yer degistirme ve ivme
parametreleri olmak lzere, 1995 Kobe depremi ivme kaydi kullanilarak merkezi farklar metodu
ile elde edilmistir. Sonuglar, ankastre temel ve zemin etkisinin dikkate alindigi durumlar igin
karsilastirmali olarak sunulmustur. Buna gore, zemin etkisi dikkate alindiginda sismik
tepkilerdeki degisim ihmal edilemeyecek Olglide buyuktir. Zemin yumusadik¢a devirici
momentler etkisiyle yer degistirme tepkilerinin arttigl, ivme tepkilerinin ise azaldig gorilmustir.

Anahtar Kelimeler: Cok-katli yapi, Yapi-zemin etkilesimi, Kobe depremi, Dinamik analiz
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ABSTRACT

Seismic behaviour of buildings under the earthquake ground motions are mostly analysed
through fixed-base systems in which soil effects are neglected. However, many studies show
that the effect of soils on the seismic behaviour is too great to be ignored, and theseismic
responses increase in relation to the sliding, rotation, and settlement of the foundation during
earthquakes. The assumption of a fixed-base structure, in which the soil effect is neglected, may
be sufficient for structures with low structural rigidity where the displacement of the
superstructure is high. However, in more rigid structures, ignoring the soil effect will produce
wrong results, given that the foundation moments can contribute highly to the overall response
and stiffness. Therefore, in the present study, the seismic behaviour of a multi-storey building
erected on different soil types was investigated. While the three-storey building under
consideration is modelled as a lumped mass-rigidity system assuming a shear type structure; the
soil beneath the structure is idealized as a spring and dashpot in order to idealize the
translational and rotational movements of the foundation. Turkish Building Earthquake Code
2018 (TBEC 2018), similar to classifications in ASCE 7-16, classifies six soil types between hard
soil (ZA) and special treatment requirement (ZF). Five of them, ZA (hard rock), ZB (rock), ZC (very
dense soil and soft rock), ZD (hard soil) and ZE (loose sand) were considered in this study. The
soil considered herein is a homogeneous, linear elastic and isotropic half-space defined by shear
modulus G, Poisson ratio v, bulk density p and shear wave velocity I’s. A 17x17 m mat foundation
has been adopted. The seismic responses, roof displacement and absolute acceleration
parameters, were obtained by the central difference method under the 1995 Kobe earthquake
acceleration record. The results are presented comparatively for the structures with fixed-base
and soil effect cases. Accordingly, the variation in the seismic responses is too large to be
neglected when the ground effect is taken into account. It has been observed that as the soil
softens, the displacement responses increase with the effect of the overturning moments, while
the acceleration responses decrease.

Keywords: Multi-storey structure, Soil-structure interaction, Kobe earthquake, Dynamic analysis
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OZET

Bisiklet paylasim sistemi, sehir icinde bisiklet kullaniminin yayginlastirilmasi icin uygulanan
onemli bir stratejidir. Dlnyanin birgok sehrinde i) 6zel ara¢ kullanimini sinirlandirmak, ii) toplu
tasima sistemleri ile entegrasyonunu saglamak ve iii) bir ulasim modu olarak bisiklet kullanimini
artirmak icin bu sistem kurulmustur. Ozel araclar sehirlerde trafik sorunlarina neden olurken,
bisiklet daha gevreci bir ulasim sistemi sunmaktadir. Bu amagla Tirkiye'nin birgok ilinde bisiklet
paylasim sistemleri kurulmustur. Bu ¢alismanin amaci, bisiklet paylasim sistemi kullanicilarinin
gin icerisindeki kullanim sikliklarini incelemektir. Bu kapsamda, izmir ili icin, 2019 yilina ait
yolculuk verileri kullaniimistir. Yolculuk sayilarindaki degisim zamansal olarak incelenmistir. Zirve
ve zirve olmayan saat dilimlerindeki yolculuk karakteristikleri belirlenmistir. Ayrica, hafta ici ve
hafta sonu yolculuk dagilim profilleri ¢ikartilmistir. Sonug olarak, hafta sonu yolculuk dagilim
profili ile hafta ici dagilim profili farkl oldugu sonucuna varilmistir. Hafta ici glinlerinde, kullanim
yogunlugu sabah 7:30’dan itibaren artmaya baslamis; sabah ve aksam zirve saatlerinde bisiklet
kullanimi maksimum seviyeye ulasmistir. Bu durum, bisikletin aktivite amacli kullaniminin yani
sira ulasim amagli kullanildiginin da gostergesidir. Hafta sonu giinlerinde ise, bisiklet kullanimi
11:00’dan sonra artis gostermis ve yogun kullanim gece 23:00’a kadar devam etmistir. Hafta
sonlari, bisiklet paylasim sisteminin aktivite amagh kullanim igin tercih edildigi sonucuna
ulasiimistir.

Anahtar Kelimeler: Bisiklet paylasim sistemi, Zamansal degerlendirme, Yolculuk 6rintisd,
Yolculuk davranisi
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ABSTRACT

Bike sharing system has become an essential step in encouraging city bicycle use. Many cities
around the world installed this system to i) reduce private car usage, ii) integrate the public
transportation system, and iii) increase bicycle use as a transportation mode. While private
vehicles cause traffic problems in cities, the bicycle offers a more environmentally friendly
transportation system. For this purpose, bike-sharing systems have been installed in many cities
of Turkey. This study examines the temporal usage of the bike-sharing system in Izmir, Turkey.
For this purpose, the bike sharing trip data were taken for a year of 2019. The temporal travel
pattern in a day was examined, drawing conclusions about the different trip frequencies. Travel
frequencies were evaluated for peak and off-peak hours and weekdays and weekends. As a
result, it has been concluded that the weekend travel patterns are significantly different from
the weekdays. For the weekdays, the trip frequencies increased after 7:30, and morning and
evening peaks were clearly observed. On the other hand, the trips increased after 11:00 pm for
the weekends. The weekend profile indicated that the system is frequently used until 23:00,
showing cycling for leisure purposes.

Keywords: Bike-sharing system, Temporal evaluation, Travel pattern, Travel behavior
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OZET

Ulkemiz deprem kusaginda yer alan ilkelerden biridir. Olusan depremde vyapilar hasar
gormektedir. Dolayisiyla hasar tespiti yaparken dikkat edilmesi gereken dnemli noktalar vardir.
Daha 6nce lilkemizde yasanan depremlerden dolayi hasar géren yapilarin hasar tespitini ve hasar
siniflandirmasini yapan ekiplerin hem givenli tarafta kalma adina hem de daha sonra olasi bir
depremde yapi yikilir kaygisi ile hafif hasarli yapilari orta hasarli hatta agir hasarli olarak
nitelendirdikleri goriilmistiir. Deprem kaynakh hasar tespiti sadece meydana gelen depremin
yaplyl ne derecede etkiledigi yani o yapiya verdigi hasarin tespitidir. Daha sonraki olasi
depremlerde o yapida olusabilecek bir hasarin tespiti degildir. Ayni zamanda deprem kaynakh
hasar tespiti olasi bir depremde yapinin ne derecede performansini koruyacaginin tespiti
degildir. Bir baska deyisle, yapi olasi bir depreme karsi dayanikli mi degil mi ya da yapinin
performansi nedir sorularinin cevabi degildir. Zaten vyonetmeliklere goére vyapilarin
performansini degerlendirmek ¢ok uzun bir siiregtir. Bizim deprem kaynakli hasar tespitinde
yaptigimiz yapinin maruz kaldigi depremde yapi ne kadar etkilenmis, depremden &nceki
performansini ne dizeyde korumus ya da depremden sonra performansini ne derecede
kaybetmis sorularina yanit vermektir. Bunun sonucuna gére de bir hasar siniflandirmasi
yapmaktir. Hasar tespiti dogru yapilmasi gereken bir istir. Clinki hasar siniflandirmasi yaparken
verilen karar sonucuna gore yapidaki hasar tiriine bagl olarak bir stireg islemektedir. Bu siirecte
hasar tiirline gore yaplyl onarmak, giiclendirmek ya da yikip yeniden yapmak maliyetlidir. Hatta
agir hasarli diye nitelendirdigimiz yapilar ¢cogu zaman yeniden yapilmak lzere yikildigi icin
insanlar evsiz kalmaktadir. Bu calismanin amaci betonarme vyapilarda deprem kaynakli
gozlemsel hasar tespiti yaparken nelere dikkat edilmeli, yapiyi disaridan ve iceriden inceleme
esaslari nelerdir sorularina yanit verip, tastyict elemanlarin hasar durumuna goére yapinin
agirhkli hasar yizdesini hesaplayarak yapinin hasar sinifinin belirlenmesi suretiyle literatire
katki saglamaktir. elemanlarin hasar durumuna gore vyapinin agirhkli hasar ylzdesini
hesaplayarak yapinin hasar sinifinin belirlenmesi suretiyle literattire katki saglamaktir.

Anahtar Kelimeler: Hasar Tespiti, Betonarme Yaplilar, Hasar siniflari
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ABSTRACT

Our country is located in an earthquake prone area. The buildings tended to be damaged by the
earthquake. Therefore, there are key points to consider assessing damage. It has been
observed that the teams which made the damage assessment and damage classification of the
buildings tend to characterize the slightly damaged structures as either moderately or heavily
damaged to determine if the structure stay reliable under any possible earthquakes.
Earthquake-induced damage assessment alone cannot reveal the performance of the structure
under the future possible earthquakes. In other words, it is not the answer to the questions of
whether the structure is resistant to a possible earthquake. Evaluating the performance of
structures according to regulations is a time-consuming process. The studies performed to
determine the damage caused by the earthquake is to answer the questions of how much the
structure was affected by the earthquake it was exposed to, to what extent it preserved its
performance before the earthquake, or to what extent it lost its performance after the
earthquake. Damage assessment needs to be done correctly. Because while classifying the
damage, a process operates according to the decision made depending on the damage type in
the building. During this process, it is costly to repair, strengthen, or demolish and rebuild the
structure, depending on the type of damage. In fact, local people lost their homes because the
buildings that we describe as heavily damaged. Buildings are often demolished to be rebuilt.
The aim of this study is to contribute to the literature by evaluating the damage class of the
structure by answering the questions of what should be considered while determining the
observational damage due to earthquakes in reinforced concrete structures, what are the
principles of examining the structure from the outside and inside, and by calculating the
weighted percentage of damage of the structure according to the damage status of the
structural elements.

Keywords: Damage Test, Reinforced Concrete Structures, Damage Classes
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OZET

Akarsu kavsaklarinin hidrodinamik, morfolojik ve ekolojik yapisi kavsagin mansap bolgesinde
akarsu debisi, hizi, akim derinligi parametrelerini glicli bir sekilde etkilediginden, akarsu
kavsaklari drenaj aglarinin temel unsurlaridir. Yan koldan gelen sediment yiiki ve akim ana kanal
boyunca oyulma ve birikme olusumunda rol oynadiklarindan kavsak morfolojisinin tanimlamasi
icin dnemlidir. Bu ¢alismada, hareketli taban kosulu altinda, yan kollardan gelen akimlarin
birbirine karismasini engelleyen ayirma duvari olmasi ve yan kollardan birinden sediment
beslemesi durumunda ana kanal boyunca taban morfolojisi deneysel olarak incelenmistir.
Deney, izmir Katip Celebi Universitesi Hidrolik Laboratuvari’nda yer alan deney diizeneginde
yapilmistir. Deney diizenegi, 2 m genislige sahip ana kanal ve bu ana kanala 45° acl ile baglanan
1 m genislige sahip simetrik iki yan koldan olusmaktadir. Debi yan kollarda esit ve 25 L/s’dir,
sediment sadece sol koldan 0.5 kg/dk verilmistir. Deney diizeneginin mansabinda bulunan kapak
ile kavsak mansabinda akim derinligi 9 cm olacak sekilde ayarlanmistir. Taban topografyasi
deney basladiktan 6 saat sonra Vectrino kullanilarak elde edilmistir. Verilere gore, ayirma
duvarinin sol tarafinda oyulmanin da birikmenin de daha fazla oldugu gérilmustdar.

Anahtar Kelimeler: Akarsu kavsagi, Ayirma duvari, Morfolojik yapi

ABSTRACT

River confluences are key features of river systems, as their hydrodynamic, morphological, and
ecological nature strongly influence the flow depth and velocity as well as bed aggradation or
degradation upstream and downstream. Sediment and water inflow from the tributaries are
important for the definition of the morphology of confluences and adjacent river reaches as they
affect the formation of scour and deposition along the channel system. In this study, the bed
morphology was investigated experimentally downstream of a confluence where a guiding wall
prevented the converging flows from the two tributaries to join each other immediately at the
convergence vertex. One experiment was carried out in an experimental set-up of lzmir Katip
Celebi University, Civil Engineering Hydraulics Laboratory, where two 1.00 m wide symmetrical
tributaries merged at a 45° junction angle into a 2.00 m wide channel. One of the tributaries was
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fed (live bed) with 0.5 kg/min of uniform sand, whereas the other one did not (clear-water). The
water flow rate was 25 L/s from each tributary. The flow depth at the downstream section of
the post-confluence channel was adjusted to be 9 cm. The bed topography was measured by
using a Vectrino, 6 hours after the beginning of the experiment. According to the data, both
scour and deposition occurred mostly on the side of the guiding wall directly fed by the live-bed
tributary.

Keywords: River confluence, Guiding wall, Morphological structure
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OzZET

Diinyada cevre Kkirliligi her gecen gilin artarak devam etmektedir. Bu problemin baslica
sebeplerinden biri atik plastiklerdir. Bu atiklarin dogada ¢oziinmeleri yizlerce yil siirmektedir.
Bununla birlikte ¢dzlinme sirasinda ortaya ¢ikan metan ve etilen gibi zararl sera gazlari kiresel
Isinma slrecini hizlandirarak tim canllar icin ¢ok ciddi olumsuz sonuglara sebep olmaktadir. Bu
sorunun en etkili ¢cozim{ atik plastiklerin geri dénustirilerek yeniden kullaniimasidir. Bu ylizden
bu calismada atik plastiklerin harglarda kullanilabilirligi arastirilarak hem geri donlsiime katki
saglanmasi hem de gimento harglarinin 6zelliklerinin gelistirilmesi amaglanmistir. Calisma
kapsaminda; polietilen tereftalat (PET), polipropilen (PP) ve yiksek yogunluklu polietilen (HDPE)
olmak Gzere lg farkh tlirde atik plastik Gizerinde ¢alisiimistir. Her bir atik plastik, uzunlugu 2 + 0,1
cm ve genisligi 0,25 + 0,05 cm boyutlarinda kesilerek lif haline getirilmistir. Bu lifler,
karisimlarda har¢ hacminin %0,5, %1 ve %1,5'i olmak Uzere Ug¢ farkli oranda kullaniimistir.
Hazirlanan harg drnekleri izerinde; taze halde yayilma, sertlesmis halde birim hacim agirlik, 7,
28, 56, 90 glinlik basing ve egilme deneyleri yapilmistir. Bu deney sonuglarina gore liflerin ideal
karisim orani %1 olarak belirlenmistir. Bu karisim oraniyla kilcal su emme ve asinma deneyleri
yapilmigtir. Ayrica tiim karigimlar, silfat direncini belirlemek amaciyla %10 konsantrasyonda
hazirlanan sodyum siilfat ¢ozeltisine konularak 12 ay boyunca periyodik olarak 6l¢ctilmistur.
Sonug olarak, belirtilen boyut ve 6zellikteki atik plastik lif katkisinin harglar Gzerinde genellikle
olumsuz bir etkisi olmustur. Bu etkilerin yani sira %0,5 PET lif katkili har¢ 6rneginin silfat
direncine olan etkisi dikkat cekmektedir. Tiim sonuglar degerlendirildiginde, gelecekte farkl atik
plastik tdrleri tGzerinde de calisilabilecegi gibi atik plastiklerden elde edilen liflerin yiizeyleri
plrazli hale getirilerek farkl boyutlarda da calisiimasi 6nerilmektedir.

Anahtar Kelimeler: Geri donlisiim, Atik, Plastik, Lif, Cimento harci

ABSTRACT

Pollution in the world continues to increase day by day. One of the main reasons for this problem
is waste plastics. These wastes take hundreds of years to decompose in the nature. However,
harmful greenhouse gases such as methane and ethylene that emerge during dissolution,
accelerate the global warming process, and cause serious negative consequences for all living
creatures. The most effective solution to this problem is the recycling and reuse of these waste
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plastics. Therefore, in this study, it was aimed to both contribute to recycling and improve the
properties of cement mortars by investigating the usability of waste plastics in mortars. In this
study, three different types of waste plastics were studied: polyethylene terephthalate (PET),
polypropylene (PP), and high-density polyethylene (HDPE). Each waste plastic was cut into fibers
with a length of 2 £ 0.1 cm and a width of 0.25 + 0.05 cm. These fibers were used in three
different ratios 0.5%, 1%, and 1.5% of the mortar volume in the mixtures. Expansion in fresh
state, unit volume weight in hardened state, 7, 28, 56, 90 days compression and bending tests
were carried out on the mortar samples. According to the results of these experiments, the ideal
ratio of the fibers was determined as 1%. Capillary water absorption and abrasion tests were
carried out with this ratio. In addition, all mixtures were placed in sodium sulfate solution
prepared at 10% concentration to determine sulfate resistance and measured periodically for
12 months. As a result, the waste plastic fiber addition with specified size and properties
generally had a negative effect on the mortars. In addition to these effects, the effect of 0.5%
PET fiber added mortar sample on sulfate resistance draws attention. When all the results are
evaluated, in the future it is recommended to work on different types of waste plastic, as well
as working on different sizes by making the surfaces of the fibers obtained from waste plastics
rough.

Keywords: Recycling, Waste, Plastic, Fiber, Cement mortar
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OZET

Kavsaklar, ulastirma aglarinda 6nemli ve kritik noktalardir. Bu noktalar, es diizey kavsaklar ve
farkh diizeyli kavsaklar olmak tzere 2 farkh sekilde siniflandirilabilir. Kontrolsiiz kavsaklar, donel
kavsaklar, sinyalize kavsaklar ve sinyalize donel kavsaklar es diizey kavsaklara 6rnek olarak
verilebilmektedir. Yol aglarinda siklikla gorilen sinyalize donel kavsaklar, bir dénel kavsak ve
sinyalizasyon sistemlerinden olusmaktadir. Bu tip kavsaklar, genel olarak, iki, li¢ veya dort fazli
denetim teknikleri ile yonetilebilmektedir. Fazlarin sayisi, kavsak yaklasimlarindaki trafige ve
kavsak geometrisine gore degismektedir. Bu ¢calismada, iki fazl sinyalize dénel kavsaklar goz
onlinde bulundurulmus ve bu tip donel kavsaklar igin bir sinyal siiresi optimizasyonu modeli
onerilmistir. Calisma kapsaminda, oncelikli olarak, dort yaklasim koluna ve iki sirkilasyon
seridine sahip bir sinyalize dénel kavsak modeli olusturulmustur. ikinci olarak, s6z konusu
sinyalize donel kavsak modeli i¢in sinyal siiresi optimizasyon modeli kurulmustur ve MATLAB’
da Armoni Arama Algoritmasi tabanli optimizasyon kodu yazilmistir. Uglincii asamada, 10 farkl
trafik senaryosu icin optimum sinyal slreleri ve ortalama tasit gecikmeleri belirlenmistir. Daha
sonra, farkl devre sireleri (60 sn, 80 sn, 100 sn, 120 sn, 140 sn) gbz 6niinde bulundurularak her
bir senaryo icin ortalama tasit gecikmeleri elde edilmistir. Son olarak da her bir senaryo icin elde
edilen sonuglar (sinyal sireleri ve ortalama tasit gecikmeleri) birbirleri ile karsilastirilmistir.
Yapilan karsilastirmalar sonucunda, armoni arama algoritmasi tabanl optimizasyon modeli ile
iki fazh sinyalize donel kavsaklardaki ortalama tasit gecikmelerinin 6nemli oranlarda
azaltilabilecegi goralmistir. Bununla birlikte, ortalama tasit gecikmesinin azaltilmasinin
surdarilebilir ve cevre dostu (yesil) ulasim olanaklarini destekleyebilecegi sonucuna varilmistir.

Anahtar Kelimeler: Sinyalize donel kavsaklar, Optimizasyon, Armoni arama algoritmasi, Sinyal
sliresi, Gecikme

ABSTRACT

Intersections are important and critical points in transportation networks. These points can be
classified in two ways as at-grade intersections and grade-separated intersections. Uncontrolled
intersections, roundabouts, signalized intersections and signalized roundabouts can be given as
samples for at-grade intersections. Signalized roundabouts, which are frequently seen in road
networks, consist of a roundabout and signalization systems. These types of intersections can
be managed with two, three or four-stage management techniques, in generally. The number
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of stages varies according to the traffic at the intersection approaches and the intersection
geometry. In this study, two-stage signalized roundabouts are considered and the signal timing
optimization model is proposed for these types of signalized roundabouts. In the scope of the
study, firstly, a signalized roundabout model with four approaches and two circulation lanes
was created. Secondly, signal timing optimization model was established for created signalized
roundabout model and Harmony Search Algorithm based optimization script was written in
MATLAB. Thirdly, the optimum signal timings and the average vehicle delays were determined
for 10 different traffic scenarios. Then, the average vehicle delays for each scenario were
obtained considering different cycle times (60 s, 80 s, 100 s, 120 s, 140 s). Finally, the results
(signal timings and average vehicle delays) were compared with each other. As a result of the
comparison, it is seen that the average vehicle delay at the two-stage signalized roundabouts
can be significantly reduced with the Harmony Search Algorithm based optimization model.
Besides, it is concluded that reducing the average vehicle delay can support the sustainable and
eco-friendly (green) transportation opportunities.

Keywords: Signalized roundabouts, Optimization, Harmony search algorithm, Signal timing,
Delay
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OZET

Mikrosimilasyon yontemi, bir ¢cok ulastirma ve lojistik sistemin incelenmesi ve planlanmasi i¢in
etkili bir yontemdir. Ozellikle etmen tabanl simiilasyon pratigi ile literatiirde kalabalik ve
yayalarin ulastirma sistemlerindeki davranisi modellerek incelenebilmekte, sistemlerdeki
gecikmeye yol acan darbogaz noktalari belirlenebilmektedir. Bu ¢alismada tipik bir okul binasi
icin bir mikrosimilasyon modeli hazirlanarak acil durumlarda binadaki tahliye mekanizmasi
incelenmis olup, cesitli tahliye senaryolari dahilinde model isletimi yapilmistir. Kat planlari ve
sinif mevcutlari dikkate alinarak hazirlanan model ortami icin acil durumdaki yaya kacis
karakteristikleri dikkate alinmistir. isletim calismasinda farkli senaryolari i¢in ortalama ve
maksimum tahliye siireleri tayin edilerek tipik bir okul binasi icin tahliye senaryolarinin yol agtigi
darbogazlar ve gecikmeler degerlendirilmeye alinarak sonuglar ortaya konmustur.

Anahtar Kelimeler: Bina tahliyesi, Acil durum, Mikrosimilasyon, Etmen tabanli simiilasyon

ABSTRACT

Microsimulation is an efficient tool for simulating a vast number of logistic and transportation
systems and infrastructure. Especially agent-based simulation modelling can be utilized for
modelling the pedestrian and crowd simulation to investigate the formation of the bottlenecks
of the system. This study particularly demonstrated the use of microsimulation and agent-based
simulation paradigms for analyzing the crowd evacuation scenarios of a school building during
an emergency situation. The building plan was used to generate the isolated agent environment
and typical pedestrian behaviours and characteristics were used to simulate the emergency
evacuation scenarios of the building. The simulation model executions were used to determine
the crowded and bottleneck areas of the building. Several model execution were used to
investigate the maximum and average building evacuation times and the routing decisions were
discussed using the simulation results.

Keywords: Building evacuation, Emergency, Microsimulation, Agent-based simulation
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OZET

Uzay Kafes Sistemler 20. ylzyilin ikinci yansindan itibaren oldukga yaygin uygulama alani bulmus
tasiyici sistemlerdir. Blyuk acikliklari gecebilme 6zelligi sayesinde sosyal yapilar, hangar ve
stadyumlar gibi genis acikliga sahip yapilarin ortiilmesinde kullaniimaktadir. Cesitli uygulamalar
kapsaminda cati elemanlari, dosemede ve cephede uygulanan uzay kafes yapilari, Glkemizde
halen sinirl sayidaki uygulamalari ile goze carpmaktadir. Celik uzay kafes sistemleri cubuk
elemanlarin birbirlerine mafsalla baglandig, buyik acikhiklarin gegilmesi icin yaygin olarak
kullanilan (¢ boyutlu sistemlerdir. Yapi zati agirhginin hafif olmasi, estetik formlarin kolayca
verilebilmesi, distk maliyetli olmasi, prekast olarak Uretilmesi imalat ve montajinin kolay
olmasi bu sistemleri tercih edilebilir hale getirmektedir. Ancak bu tip yapilarin biiyik agikhklara
sahip olmasi yapinin yik yigilmalarina karsi hassas olmasini da beraberinde getirmektedir. Bu
¢alismada, uzay kafes ¢ati sisteminin siniflandiriimasi ve ¢ubuk elemanlarin tasarimi yapilip
birlesim elemanlari detayli olarak incelenecektir. 40 m x 40 m olan bir uzay kafes ¢ati sistemi
sekiz farkli nodil dikkate alinarak tasarlanmis, diisey yiikler ve yanal kuvvetler altinda dogrusal
analizleri gercgeklestirilmistir. Bu analizler icin sistem modelleri ¢ boyutlu olarak Sap2000
yazilimi ile yapilmistir. Uzay kafes celik yapilarin boyutlandiriimasinda tlkemizde kullanilan
Celik Yapilarin Tasarim, Hesap ve Yapim Esaslarina Dair Yonetmeligi gore nodiillerin
boyutlandirilmasi yapilarak, birbirlerine goére farkliliklari acgiklanmistir. Metraji cikarilarak
ekonomik anlamda karsilastiriimistir. Kesit 6zellikleri, eksenel ¢ekme ve basing kuvvetleri
acisindan karsilastiriimalari yapilmistir.

Anahtar Kelimeler: Celik yapilar, Uzay kafes sistemler, Celik standartlari arasinda karsilastirma
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ABSTRACT

Space frame systems are a part of load-bearing systems that have had a wide application area
since the middle of the 20th century. Due to its ability to pass through long spans, it is used to
cover structures such as social structures, hangars, and stadiums. Space frame structures are
used in various applications of roof elements, floors, and facades however they have a limited
number of applications in Turkey. Steel space frame systems are three-dimensional systems,
which the frame elements are linked to each other with hinges and are widely used for long
spans. These systems are preferred for being light in self-weight, easy to change shape, low
cost and can be produced as precast and lastly, the ease of manufacturing and assembly. In
this study, classification and design of rod elements will be evaluated, and joint elements of
the space frame will be analyzed in detail. 40 m x 40 m space frame system was designed with
a consideration of eight different nodules, and linear analysis was performed under vertical
loads and lateral forces. System models were created in Sap2000 commercial software in three
dimension. The dimensioning of the different nodules was performed according to the
Specification for Design, Calculation and Construction of Steel Structures (CYTHYE-2016) used
in Turkey. The differences in various nodules according to each other are explained, the steel
material quantity take-off is prepared and economy, cross-section properties, axial tension,
and pressure comparisons are examined elaborately.

Keywords: Steel structures, Space frame systems, Comparison between steel codes
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ABSTRACT

Due to the negative effects of global warming, sustainable energies are vital for the future of the
world. These energies are employed with different technologies. Parabolic trough collectors are
one of the effective technologies of solar energy. The performance of the parabolic trough
collectors is the focal area of researchers. There are several investigations on the effect of
different properties on the thermal performance of these systems. One of the parameters
influencing the thermal performance of these systems is the thermo-physical properties of the
utilized heat transfer fluid. In the current study, a thermo-mathematical optimization model of
the system using nanofluids as heat transfer fluid is presented. The performance of the system
is considered as the objective function. The proposed model is solved using a metaheuristic
optimization algorithm named as Drosophila Food Search Optimization algorithm. Heat transfer
fluids are water-based Al203 and CuO. The concentration ratio of nano-particles is considered
as design variables. To achieve feasible results, proper constraints are implemented in the
optimization model. Attained optimal results are illustrated via proper tables anddiagrams.

Keywords: Nanofluids; Optimization, Parabolic Trough Collector
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ABSTRACT

Parabolic trough collectors, one of the inevitable technologies of solar energy, are widely used
in power plants for electricity generation. The thermal and optical efficiency of these systems is
the focus of researchers. Thermal and Optical efficiency is affected by environmental conditions,
geolocation, and system characteristics. The efficiency of the system depending on these
parameters is investigated by the Sandia National Laboratory and the results are reported in
detail. In the current study, in order to add more perspective to the researchers, the LS-2
prototype collector is considered for the climatic condition of izmir city of Turkey and its
performance is investigated. For this aim, a mathematical model of the thermal and optical
efficiency of these collectors is presented. Depending on the location of this city on the earth,
the effect of solar angles on optical performance is examined. For investigating the thermal
efficiency the wind speed, temperature, and radiation data are considered for a specific given
day and time. Then, the results obtained under the same process and geometric characteristics
of the system but in different locations are compared with the results obtained by Sandia
National Laboratory and presented in explanatory tables and diagrams.

Keywords: Parabolic Trough Collector, Optical efficiency, Thermal Efficiency, Mathematical
Modeling
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ABSTRACT

Cine dam is the first large roller compacted concrete (RCC) dam in Turkey and located in
Aydin/Turkey. Cine Dam body was designed as a roller compacted concrete (RCC) gravity
structure with 372.5 m crest length. In this study, the effect of different foundation conditions
on the dam is investigated. The effect of the ratio of the concrete deformation modulus to the
foundation deformation modulus (Ec/Em) on the dam and the results of this effect will be
observed. For this purpose, the two-dimensional finite element model of the dam body and
foundation soil is created in Ansys software. The fluid finite elements will be created by the
Lagrangian approach. 30 October 2020 izmir Earthquake with peak ground acceleration of
0.183g will be used in seismic earthquake analyses. Dam behavior including deformations and
principal stresses in front of the dam face in the upstream side will be obtained and explained
considering different foundation conditions.

Keywords: Roller compacted concrete (RCC) dam, The Lagrangian approach, Finite element.

33



IES’22 International Engineering Symposium | Engineering Applications in Industry
October, 28-30, 2022 | Izmir Democracy University, lzmir, Turkey

Kig1 Baraji Maliyet Artisinin Rantabilite Uzerindeki Etkileri

Davut Yilmaz !

1 Ankara Yildirim Beyazit University, Faculty of Engineering and Natural Sciences Department of
Civil Engineering, Ankara / Turkey, dyilmaz@ybu.edu.tr

OZET

Kig1 Baraji, Firat Nehrini besleyen kollardan biri olan Perisuyu lizerinde 1998-2018 insa edilmis
enerji amacli bir barajdir. Temelden 177 m yikseklikte olan kil ¢ekirdekli kaya dolgu tipindeki
barajda meydana gelen is artislarinin %373 kesif artisina yol agacaginin hesap edilmesi lzerine
barajin yapilabilirligi Devlet Planlama Teskilati Mustesarliginca 2004 yilinda sorgulanmustir.
Bunun Uzerine baraj DSI Genel Miidiirliigii yetkililerince masaya yatirilmis; gévde sevi egimleri
ihale Oncesi degerlere dondirilmis, enerji tlineli ¢api azaltilmis, dolusavak kazilarinin
yatirilmasinin gereksiz oldugu anlasiimis, govde kabuk dolgular altindaki allivyonlarin
kazilmamasina yani yerinde birakilmasina karar verilmis ve baraj ihalesi kapsaminda yapilacak
yollara bir standart ve ayrica sinirlama getirilmistir. Bitlin bu degisikliklerin barajin maliyetinde
750 Milyon dolarlik bir azalma getireceginin hesap edilmesi lizerine ve barajin terdr yollarinin su
ile kesilmesi vyoluyla tertérle micadeleye verecegi destek Uzerine Kigl Baraji Yatirim
Programindan ¢ikarilmamistir. Barajin maliyetindeki goérece azalmayla isin 2011 yilinda
tamamlanacagi hesap edilmistir. Ancak Kigi Baraji hicbir bitce kisti olmamasina ragmen 2018
yilinda tamamlanabilmistir. Bu makalede tiim bu maliyet artislarinin barajin maliyetini ve insa
suresini uzatmasi nedeniyle rantabilitenin nasil etkiledigi (izerinde durulacaktir.

Keywords: Baraj rentabilitesi, Kaya gdvde dolgu tipi baraj
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OZET

Bu c¢alismada makine 06grenmesiyle ilgili muhendislik alaninda vyapilan c¢alismalarin
bibliyometrik analizlerini gerceklestirmek amaglanmistir. Bu amagla Web of Science veri
tabaninda vyer alan makalelerin c¢esitli  6zelliklerine gore bibliometrik analizler
gerceklestirilmistir. Bu kapsamda Web of Science’da yer alan 6931 makale ile analizler
gerceklestirilmistir. Konu kapsaminda elde edilen makalelerin ilki 1990 yilinda olmasina ragmen
2020’den itibaren makale sayilarinda ciddi artis oldugu anlasilmaktadir. Bu makalelerin en ¢ok
Uretildigi tlkelerin Amerika Birlesik Devletleri (f=1818) ve Cin (f=1750) oldugu anlasiimistir.
VOSviewer yazihm araci kullanilarak ulasilan g¢alismalarin bibliyometrik analizi yapilmistir.
Yapilan analizler sonucunda en ¢ok kullanilan anahtar kelimelerin sirasiyla Machine Learning,
Support Vector Machine, Condition Monitoring oldugu ortaya ¢ikmistir. Co-citation analizine
gore en ¢ok atif alan yazarlarin sirasiyla Mangalathu, Lecun, Ye oldugu ve en ¢ok atif alan
dergilerin sirasiyla Energy and Buildings, Mechanical Systems and Signal Processing oldugu
tespit edilmistir. Citation analizine gére en ¢ok atif alan Ulkelerin Cin, Amerika Birlesik
Devletleri, Norve¢ oldugu analasiimaktadir. Ozette en ¢ok kullanilan kelimelerin ise Machine,
Model, Machine Learnig oldugu ortaya cikmistir. Elde edilen sonuglarin ileride miihendislik
alaninda makine 6grenme ile yilritilen ¢alismalar igin faydal olacagi beklenmektedir.

Anahtar Kelimeler: Makine Ogrenmesi, Miihendislik, Bibliyometrik Analiz

ABSTRACT

In this study, it is aimed to perform bibliometric analyzes of studies in the field of engineering
related to machine learning. For this purpose, bibliometric analyzes were carried out according
to various features of the articles in the Web of Science database. In this context, analyzes
were carried out with 6931 articles in Web of Science. Although the first of the articles
obtained within the scope of the subject was in 1990, it is understood that there has been a
significant increase in the number of articles since 2020. It was understood that these articles
were mostly produced by USA (f=1818) and China (f=1750). The bibliometric analysis of the
studies reached by using the VOSviewer software tool was performed. As a result of the
analysis, it was revealed that the most used keywords were Machine Learning, Support Vector
Machine, Condition Monitoring, respectively. According to the co-citation analysis, it was
determined that the most cited authors were Mangalathu, Lecun, Ye, and the most cited
journals were Energy and Buildings, Mechanical Systems and Signal Processing, respectively.

35



IES’22 International Engineering Symposium | Engineering Applications in Industry
QOctober, 79.?0[ 2022 / Izmir I')pmnrrnry IIni\/prcify Izmir Turl(py

According to the citation analysis, it is understood that the most cited countries are China,
USA, Norway. It has been revealed that the most used words in the abstract are Machine,
Model, Machine Learning. It is expected that the results obtained will be useful for future
studies carried out with machine learning in the field of engineering.

Keywords: Machine Learning, Engineering, Bibliometric Analysis
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OZET

Evrisimsel sinir aglari, bir girdi, bir ya da daha fazla gizli ve bir ¢ikti katmanindan olusan,
katmanlardaki her digimiin birbirine ilgili bir agirlik ile bagh oldugu bir derin 6grenme
metodudur. Her digimdin ciktisi, aktivasyon fonksiyonu tarafindan belirlenen bir esik degeri ile
karsilastirilir ve bir sonraki katmana etkisi belirlenir. Aktivasyon fonksiyonu, sinir aglarinin
kesinlik olcttlini iyilestirmek icin dogrusal olmayan ifade yetenegi kazandirmayi amaclar. Bu
¢alismada, yoga pozu siniflandirma probleminin CNN tabanli ¢6ziimiinde aktivasyon
fonksiyonlarinin zaman ve kesinlik agisindan karsilastirmasi yapiimistir. Yoga modern hayat
sartlarinda stres yonetimi icin bircok insanin basvurdugu bir egzersizdir. Ozellikle fotograf ve
video yardimiyla pratik yapan insanlar, pozlari dogru yapip yapmadiklari konusunda yardima
ihtiya¢ duyabilmektedir. Bu nedenle, uygulanan pozun hangi sinifa ait oldugunu belirtecek
sistemlere ihtiya¢ duyulmaktadir. Calisma kapsaminda 988 goriintl ve 5 siniftan olusan bir
veriseti kullanilmistir. Diger bitlin parametre ve katmanlari sabit tutularak ReLU, Leaky ReLU ve
Tanh aktivasyon fonksiyonlari zaman ve kesinlik agisindan karsilastiriimistir. Elde edilen
sonuglara gore en hizli ve en iyi sonuglari elde eden metot ReLU olarak belirlenmistir.

Anahtar Kelimeler: Makine 6grenmesi, Derin 6grenme, Goriinti siniflandirma, Aktivasyon
fonksiyonu, ESA

ABSTRACT

A convolutional neural network is a deep learning method consisting of one input, one or more
hidden, and one output layer, in which each node in the layers is connected to each other with
a related weight. The output of each node is compared with a threshold value determined by
the activation function and its effect on the next layer is determined. The activation function
aims to provide nonlinear expression capability to improve the accuracy criterion of neural
networks. In this study, several activation functions for the CNN-based solution of the yoga
pose classification problem are compared in terms of time and precision. Yoga is an exercise
that many people resort to for stress management in modern lifestyle conditions. Especially
people who practice with the help of images and videos may need help on whether they are
performing the poses correctly. To this end, systems are needed to indicate which class the
performed pose belongs to. Within the scope of this study, a dataset consisting of 988 images
and 5 classes is used. ReLU, Leaky ReLU, and Tanh activation functions are compared in terms
of time and accuracy, keeping all other parameters and layers constant. According to the
results obtained, the fastest and the most accurate activation function is determined as the
ReLU function.

Keywords: Machine learning, Deep learning, Image classification, Activation function, CNN
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OzET

Diyabet, viicuda yeterli insilin saglanamamasi veya olusturulan insilini etkin bir bicimde
tiketememesi sonucu ile olusan bir rahatsizliktir. Diyabet hastaliginin tespitinde siniflandirma
¢alismalari 6nemli yer tutmaktadir. Kaggle veri tabanindan elde edilen Pima Indians Diabetes
veri seti bu calismada kullanilmistir. Rassal Orman algoritmasi (RF), Lojistik Regresyon (LR), K-En
yakin komsuluk (KNN), Siniflandirma ve Regresyon Agaci (CART) gibi farkli makine 6grenmesi
teknikleri kullanilarak hastalik teshisindeki dogruluk performanslari incelenmistir. Calisma
sonucunda en iyi dogruluk perfromansini %87.8 oranla Rassal Orman algoritmasi saglamistir.

Anahtar Kelimeler: Diyabet, Rassal Orman algoritmasi, Lojistik Regresyon, K-En yakin komsuluk,
Siniflandirma ve Regresyon Agaci

ABSTRACT

Diabetes is a disease that occurs as a result of insufficient insulin supply to the body or inability
to effectively consume the insulin. Classification studies have an important place in the
detection of diabetes. The Pima Indians Diabetes dataset obtained from the Kaggle database is
used in this study. Accuracy performances in disease diagnosis are examined by using Random
Forest algorithm (RF), Logistic Regression (LR), K-Nearest Neighborhood (KNN), Classification
and Regression Tree (CART) techniques. Then, the effect is observed by applying preprocessing
to the data. Inter quartile range is used for outliers in preprocessing. It has been observed that
it affects the accuracy performances positively. As a result of the study, it is seen that the best
accuracy performance is the Random Forest algorithm with a rate of 87.8 %.

Keywords: Diabetes, Random Forest Algorithm, Logistic Regression, K-Nearest Neighborhood,
Classification and Regression Tree
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OZET

Tip alanindaki verilerin islenmesi icin farkli calisma alanlari icin farkli ¢6ziim teknikleri
olusturulmustur. Yapay Zeka yontemlerinin kullanimi tip alanindaki hastaliklarin teshis ve
tedavisinde onemli bir yere sahiptir ve dogru teshisin onerilmesi tip alanindaki 6nemli
sireclerden birisidir. Bu nedenle, uzman doktorlara yardimci olmasi agisindan bilgisayar
destekli klinik karar verme sistemlerinin 6nemi her gecen gilin artmaktadir. Glinimizde
cocuklarda en sik rastlanan kirik g¢esidi dirsek cevresi kiriklaridir ve dirsek cevresi kiriklarinin
teshisini koyabilmek icin detayli tetkik gerekmektedir. Cocuklarin kemikleri yetiskin bir bireye
gore olduk¢a yumusak oldugu ve hizli kaynasacagi icin tetkiklerde kiriklar tam olarak teshis
edilemeyebilir. Bu nedenle klasik olarak incelenen tetkiklerden teshis koymak oldukc¢a zordur.
Cocuklarda gorilen dirsek cevresi kiriklarinin farkh cesitleri vardir. Bu calismada, makine
ogrenmesinin farkli yontemleri kullanilarak ¢ocuklarda goriilen farkh dirsek ¢evresi kiriklarinin
otomatik olarak tespit edilmesi ve uzman doktorlara uygulayacaklari tedavi 6ncesinde teshis
koymalarina destek verici yeni bir karar destek sistemi gelistirilmistir. Veri seti manuel olarak
olusturulmus belirlenen sistem parametreleri ve Python dilinin fonksiyonlari kullanarak
cocuklarda gorilen dirsek cevresi kiriklari icin karar destek sistemi tasarlanmistir. Tasarlanan
sistem ile otomatik olarak tespit edilen kiriklara ait hastalik derecesine gore kirigin ne kadar
sirede iyilesebileceginin tespiti icin Logistic Regresyon, KNN ve Random Forest yontemleri
uygulanarak karsilastirmali calismasi yapilmistir.

Anahtar Kelimeler: Cocuk Dirsek Kiriklari, Makine Ogrenmesi, Yapay Zek3, Klinik Karar Destek
Sistemi

ABSTRACT

Different solution techniques have been created for different fields of the processing of data in
medicine. The use of Artificial Intelligence methods has an important place in the diagnosis and
the treatment of diseases and the accurate diagnosis are the important processes in this field.
Therefore, the importance of computer-aided clinical systems is increasing day by day in terms
of helping specialist doctors. Today, the most common type of fractures for children is elbow
fractures and the detailed examination is required to diagnose these fractures. Since the bones
of children are quite soft compared to an adult and will fuse quickly, the fractures may not be
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fully diagnosed in the examinations. For this reason, it is very difficult to diagnose from the
classical examinations and there are different types of elbow fractures in children. In this study,
a new decision support system has been developed to automatically detect different elbow
fractures in children by using different methods of machine learning and to support specialist
doctors in diagnosing before the treatment. The data set was created manually and a clinical
decision support system was designed for elbow fractures in children using the determined
system parameters and the functions of the Python language. The comparative study was
carried out by applying Logistic Regression, KNN and Random Forest methods to determine
how long the fracture can heal according to the degree of disease of the automatically
detected fractures with this system.

Keywords: ChildElbow Fractures, Machine Learning, Artificial Intelligence, Clinical Decision
Support System
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ADAPTIF AG TABANLI BULANIK CIKARIM SiSTEMi (AABCS) NEDIR VE
ORNEK KULLANIMI
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OZET

GunlUmuzde surekli artan bir enerji ihtiyaci géz ardi edilemez bir gergektir. Bu ¢alismada
binalarin cesitli 6zellikleri (boyut, sekil vb.) ile 1sinma giderleri arasindaki iliski Adaptif Ag
Tabanli Bulanik Cikarim Sistemi (ANFIS) ile modellenmistir. ANFIS modellemesi bulunan
ortalama degerler ve veri setleri arasindaki iliskiler ile yapilmis ve bulanik mantik kullanilarak
iliskiler degerlendirilmis ve modellenmistir. Gergek veri ile ANFIS’in iliskilendirilerek hesaplayip
sonug olarak olusturdugu veriler arasindaki iliskiler incelenmistir.

Anahtar Kelimeler: Adaptif Ag Tabanli Bulanik Cikarim Sistemi, AABCS, MATLAB

ABSTRACT

Today, an ever-increasing need for energy is an undeniable reality. In this study, the
relationship between various features (size, shape, etc.) of buildings and heating costs is
modeled with Adaptive Network Based Fuzzy Inference System (ANFIS). ANFIS modeling was
done with the mean values found and the relationships between the data sets, and the
relationships were evaluated and modeled using fuzzy logic. The relationships between the
actual data and the data that ANFIS calculated and created as a result were examined.

Keywords: Adaptive-Network-Based Fuzzy Inference System, ANFIS, MATLAB
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OZET

Goruntl cakistirma uydu gorintiileme ve kamera izleme sistemleri gibi pek cok alanda
kullanilan, ayni sahneden farkli zamanlarda ya da farkli acilardan ¢ekilmis gérintilerin Ust Uste
bindirilmesi olarak tanimlanir. Bu ¢alismada, dalgacik tabanh kati (rigid) bir gérinti ¢akistirma
yontemi Manyetik Rezonans Gorlntileme gorintilerine uygulanmistir. Kati ¢cakistirma islemi
iki gorintl arasindaki oOlgek, dondiirme ve Oteleme parametrelerini bulmak igin kullanilir.
Dalgacik bolgesinde oOlcek, dondirme ve oOteleme parametrelerinin  birbirinden
ayristirilabilecegini gosteren yontem, bu parametreleri ayri ayri bulmakta kullaniimistir.
Gorintllerin arasindaki 6lcek farki bulunduktan sonra referans olarak secilen goriintli hedef
(target) gorintl boyutlarina getirilir. Rotasyon parametresinin bulunmasi ile hedef goriinti
geri dondirilerek 6lceklenmis referans gorintl (zerine bindirilir. Son asamada, alt-piksel
Oteleme parametresi elde edilerek hedef gorinti bulunan parametre kadar geri 6telenerek
cakistirma islemi tamamlanir. Farkli zamanlarda ¢ekilen MRI goriintilerinin acilari birbirinden
farkh oldugundan tam cakistirma beklenmemektedir. Buna ragmen, cakistirma sonuglarinin
umut verici oldugu gortlmektedir.

Anahtar Kelimeler: Dalgacik Déniisiimii, Medikal Goriintii isleme, Gériintii Cakistirma

ABSTRACT

Image registration is the process of overlapping images taken from the same scene at different
times or from different angles, used in many fields such as satellite imaging and surveillance
camera systems. In this study, a wavelet-based rigid image registration method was applied to
Magnetic Resonance Imaging images. The rigid registration process is used to find the scale,
rotation, and translation parameters between two images. The method, which proves that
scale, rotation, and translation parameters can be decoupled in the wavelet domain, is used to
find these parameters separately. After the scale difference between the images is found, the
image selected as a reference is brought to the target image dimensions. By finding the
rotation parameter, the target image is rotated and superimposed on the scaled reference
image. In the last step, the sub-pixel shift parameter is obtained and the target image is shifted
back, and the registration process is completed. Because the angles of the MRl images taken at
different times are different, full registration is not expected. However, the results of the
registration process appear to be promising.

Keywords: Wavelet Transform, Medical Image Processing, Image Registration
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Super Resolution of Compressed Images Using Very Deep Convolutional
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OZET

Super ¢ozlinlirlik ayni sahneden ¢ekilmis bir ya da daha fazla dislk ¢ozlintrlikli goérintiden
bir ya da daha fazla yiksek ¢ozlintirlGkli gorinti elde etme islemidir. Sikistirilmis algilama ise
az sayida ornek olciimlerin kullanilarak bilinmeyen sinyalin bulunmasidir. Slper ¢ozlnrliik
problemi sikistiriimis goriintiler Gzerinde uygulanarak dislik ¢ozinurlukli goriintllerden az
saylda orneklem alinip, daha hizli sonuglara ulasilabilir. Bu galismada tek cerceveli stper
¢Ozinirlik problemini ¢ok derin evrisimsel aglar kullanarak ¢ézen bir metodun, sikistiriimis
goriuntiler Uzerindeki etkisi incelenmistir. Sikistirilmis gorintiler Uzaysal Yonelme Agag
Dalgacik Donlsum kullanarak elde edilmistir. Stiper ¢ozlinlrlik problemi icin egitilmis olan ag
ile sikistirlmis gorintilerden yiksek c¢ozunurliklG gorintllere ulasiimistir.  Yapilan
karsilastirmalar, elde edilen goriintilerin gift kibik interpolasyon tekniginden daha iyi nicel
Olgltler elde ettigini kanitlamistir. Bir sonraki asamada, ag egitiminin sikistirilmis gorintiler
lzerinden yapilmasi ile performansin artirilmasi hedeflenmektedir.

Anahtar Kelimeler: Derin 6grenme, Makine 6grenmesi, Stper ¢ozinurlik, Sikistiriimig algilama

ABSTRACT

Super-resolution is the process of obtaining one or more high-resolution images from one or
more low-resolution images taken from the same scene. Compressed sensing, on the other
hand, is finding an unknown signal using a small number of sample measurements. By applying
the super-resolution problem on compressed images, a smaller number of samples can be
taken from low-resolution images and faster results can be obtained. In this study, the effect of
a method that solves the single-frame super-resolution problem using very deep convolutional
networks on compressed images is investigated. Compressed images were obtained using
Spatial Orientation Tree Wavelet Transform. High-resolution images were obtained from the
compressed images with the network trained for the super- resolution problem. Comparisons
have proven that the results outperform the double cubic interpolation technique. The next
step of this study is to increase the performance by performing network training on
compressed images.

Keywords: Deep learning, Machine learning, Super-resolution, Compressed sensing
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Yapay Zeka Yontemleriyle Bilisim Kariyer ilanlari Uzerinden
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OZET

Yapay zeka teknikleri ginimiizde teknolojinin gelisimiyle birlikte bircok alanda
kullanilmaya baslanmistir. Gorlintl, ses, metin vb. bircok veri tiriniln islenmesinde de
yapay zeka tekniklerinden yararlanarak anlamli sonuclar Uretilebilmektedir. Yapay
Zekanin alt alanlarindan biri olan Dogal Dil isleme ile ses ve metin verileri bilgisayarlar
icin anlamli hale getirilebilmektedir. Bunun sonucunda da dil ¢eviri, metin siniflandiriima,
yazim denetimi, chatbot gibi uygulamalar gerceklestiriimektedir. Bu c¢alismada is
tanimlari, is basliklari, konum gibi verilerden olusan veri seti kullanilmistir. internet
ortamindan elde edilen is ilanlarinin siniflandirilmasi igin cesitli makine 6grenmesi
algoritmalariyla siniflandiricc modeller olusturulmustur. Veri seti dogal dil isleme
teknikleriyle 6n islemeden gecirilerek siniflandirma oncesinde frekans tabanl kelime
temsil yontemlerinden TF-IDF ve sinir agi temelli kelime gémme yontemlerinden
word2Vec ve Doc2Vec ile vektorlestirilmis sonrasinda makine 6grenmesi algoritmalariyla
siniflandinimistir.  Modelin egitilmesi i¢in kullanilacak algoritmalarin en optimum
parametrelerini bulmak igin GridSearchCV kullanilmistir. Olusturulan modellerin
performans degerlendirmesinde farkli performans metriklerinden yararlaniimistir.
Calismanin amaci dogrultusunda en iyi dogruluk skoruna sahip algoritma secilmis ve
kisilerin Bilisim sektoriinde calisabilecekleri alanlari belirlenmesine yardimci olunmustur.
S6z konusu ¢alismada bulunan en iyi siniflandirma algoritmasiyla ¢alismak istenilen alan
icin edinilmesi gereken vyetkinliklerin onerilmesine dayali bir karar destek sistemi
gelistirilmistir.

Anahtar Kelimeler: Makine Ogrenmesi, Dogal Dil isleme, Yetkinlik Onerisi, Bilisim Kariyer
ilanlari

ABSTRACT

Artificial intelligence techniques have begun to be used in many areas with the
development of technology today. Image, sound, text, etc. In the processing of many
data types, meaningful results can be produced by using artificial intelligence
techniques. With Natural Language Processing, one of the sub-fields of Artificial
Intelligence, voice and text data can be made meaningful for computers. As a result,
applications such as language translation, text classification, spell checking and chatbot
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are carried out. In this study, a data set consisting of data such as job descriptions, job
titles and location was used. Classifier models were created with various machine
learning algorithms for the classification of job postings obtained from the internet.

The dataset was preprocessed with natural language processing techniques and
vectorized with frequency-based word representation methods TF-IDF and neural
network-based word embedding methods word2Vec and Doc2Vec before classification
and then classified with machine algorithms. GridSearchCV was used to find the most
optimal parameters of the algorithms to be used for training the model. Different
performance metrics were used in the performance evaluation of the models created. In
line with the purpose of the study, the algorithm with the best accuracy score was
selected and it was helped to determine the areas where people can work in the IT
sector. A decision support system has been developed based on the recommendation of
the competencies to be acquired for the field in which you want to work with the best
classification algorithm found in the aforementioned study.

Keywords: Machine Learning, Natural Language Processing, Competence Proposal, IT
Career Posts
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Creating Visual Art Using Neural Style Transfer
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OZET

Derin 6grenme yontemleri hesaplama maaliyetlerinin ucuzlamasi ile giinden giine tiim karar
verme silreglerimizin igerisinde yer almaya baslamistir. Son yillarda ise derin 6grenme mimarileri
karar verme sireglerinin yani sira sanat eseri olusturma konusunda da 6n plana ¢ikmaktadir.
Cekismeli Uretici aglar (Generative Adversarial Networks) verilen bircok 6rnekten yeni bir
ornek olustururken, Noral stil transferi (Neural Style Transfer)’inde ise bir resmin stilini diger
resmin icerigi ile birlestirerek yeni ve sanatsal bir gortintl olusturur. Bu ¢alismada farkh stil
transferi metodolojileri ve 6rneklerine yer verilmis, son kullanicilarin kendi goérintileri
Uzerinde deneme yapabilmeleri icin birarayilz tasarlanmis ve bu alandaki agik ¢alisma alanlar
Ozetlenmistir.

Anahtar Kelimeler: Noral stil transferi, Derin sinir aglari, Derin 6grenme

ABSTRACT

With the advent of cheaper computation costs, deep learning methods are increasingly being
used in all of our decision-making processes. The use of deep learning architectures has recently
become more prevalent in the creation of artwork as well as the process of decision-making.
In contrast to Generative Adversarial Networks, which create a new example from many
examples given, Neural Style Transfer creates a new and artistic image by combining the style of
one image with the content of another image. An overview of different style transfer
methodologies and examples is provided in this study, as well as an interface designed for end
users to experiment on their own images. Additionally, open working areas in this field are
discussed.

Keywords: Neural style transfer, Deep neural networks, Deep learning
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Comparison of electricity consumption of aluminum, copper and steel
samples heated using ultra high frequency induction system
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OZET

Malzeme Uretim siirecinde lretilmek istenen numunenin Ustin 6zelliklere sahip olmasinin yani
sira mimkin oldugunca dusiik maliyetli olmasi gerekmektedir. Ticari sinirlarin ortadan kalktig
bir ortamda 6zellikle gelismekte olan (ilkelerdeki Uretim maliyetleri {ilke ticaretini olduk¢a fazla
etkileyebilir. Bu masraflarin en 6nemli bilesenlerinden birisi ise elektrik enerji maliyetidir. Sektor
bazl dislintildiglinde bu maliyet Uretilen Griinln ¢esidine gore oldukga farklilik gosterebilir. Bu
durum yatirim planlamasi ve lretim sireci yonetimi agisindan olduk¢a énemlidir. Bu ¢alismada
aliiminyum, bakir ve gelik olmak Uzere Ug¢ farkli metalin yiiksek frekansli indiiksiyon sistemi
kullanilarak isitilmasi sonucunda enerji tiketim miktarlari kendi aralarinda karsilastiriimistir.
Bunun icin sicaklik sabit tutularak farkli siireler boyunca her {i¢ metal icin enerji ve giic verileri
elde edilmistir. Boylece farkl metallerin indiiksiyon sistemlerinde birim parca basina harcadiklari
enerji miktarlari elde edilerek bu isitma yontemine gére maliyet karsilastirmasi yapilmistir. Elde
edilen bulgular sonuglar bolimiinde belirtilmistir.

Anahtar Kelimeler: Elektrik enerjisi dl¢iimi, indiiksiyon, Metalurji

ABSTRACT

The sample desired to be produced in the material production process should have superior
properties as well as cost as low as possible. In an environment where commercial borders
disappear, production costs, especially in developing countries, can greatly affect the country's
trade. One of the most important components of production expenses is the cost of electrical
energy. Considering the sector, this cost can vary considerably depending on the type of product
produced. This is very important in terms of investment planning and production process
management. In this study, as a result of heating three different metals, aluminum, copper and
steel, using a high frequency induction system, the energy consumption amounts were
compared among themselves. So, energy and power data were obtained for all three metals for
different times by keeping the temperature constant. Thus, the amount of energy consumed per
unit piece of different metals in induction systems was obtained and a cost comparison was
made according to this heating method. The obtained results are stated in the resultssection.

Keywords: Electrical energy measurement, Induction, Metallurgy
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OZET

Moda sektorii gorsel alginin 6n planda oldugu sektorlerin basinda gelmektedir. insanlar
kiyafetleri sdzel olarak tanimlamak yerine gorsel olarak tanimlamayi tercih ederler ve satis
danismanlarindan ya da alisveris yaptiklari e-ticaret sitelerinden begendikleri kiyafetlerin
benzenlerinin dnerilmesini beklerler. Gorsel rin lizerinden benzer Grinlerin kullanici ya da
misterilere onerilmesi emek ve zaman tasarrufu sagladig gibi kullanici deneyimini de
arttirmaktadir. Bu nedenle veri tabanindaki goriintl seti (zerinden gorsel olarak benzer
kiyafetleri ireten modeller giin gectikce gelismektedir. Fakat bu modellerin performans
Olciimleri icin tim veri setinin elle isaretlenmis olmasi ve gelen test verisi icin cikacak
sonucunda uzman tarafindan degerlendiriimesi gerekmektedir. Bu da kesin bir performans
Olgtlh saglanmasini zorlastirmaktadir. O nedenle bu calismada farkli derin 6grenme tabanh
gorsel arama modelleri (VGG-16, VGG-19, Resnet 50) birlestirilerek her Griin icin en ¢ok oy alan
orneklerin tavsiye edildigi bir mimari gelistirilmistir. Boylelikle benzerlik orani tek algoritmanin
degil i¢ algoritmanin 6nerileri ile sekillenmektedir.

Anahtar Kelimeler: giysi tavsiye sistemleri, gorsel arama sistemleri, derin 6§renme modelleri

ABSTARCT

As one of the sectors where visual perception is of utmost importance, the fashion industry is
no exception. The majority of people prefer to describe their clothes visually rather than
verbally, and they expect that sales consultants or e-commerce sites will recommend similar
clothes. Suggesting similar products to users or customers through the visual product not only
saves time and effort, but alsa increases the user experience. As a result, models that produce
visually similar garments over the image set in the database are continuously improving. This
makes it difficult to provide a precise performance measure. However, far the purposes of
measuring the performance of these models, the entire data set should be marked manually
and the results evaluated by an expert. We developed an architecture in which the most voted
examples were recommended far each product by combining different deep learning-based
models (VGG-16, VGG-19, Resnet 50). Thus, the similarity rate is determined by the
recommendations of three algorithms, not by the suggestions of one algorithm alone.

Keywords: clothing recommendation systems, image search systems, deep learning models
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OZET

Kaotik haritalarin metasezgisel algoritmalara entegrasyonu, yakin donemde literatlir ¢alismalarinda
giderek artmaktadir. Kaotik haritalarin kulanilmasiyla, olusturulan rasgele sayilar dahil edilen ilgili
algoritmanin en iyileme performansini belli bir seviyede artirmaktadir. Bu ¢alisma kapsaminda yakin
zamanda literatlire dahil olan metasezgisel Harris Sahini Optimizasyon algoritmasina(HSO), birbirinden
farkh on adet kaotik harita uygulanarak algoritmanin arastirma ve bolgesel arama performansi artiriimak
istenmektedir. Bu kapsamda kaos destekli on adet Harris Sahini Optimizasyonu algoritmasi(KHSO),
unimodal ve multimodal test fonksiyonlarindan olusan 32 adet ¢ok boyutlu kisitsiz optimizasyon
problemine uygulanmistir. Elde edilen istatistik analiz verilerine gore en iyi performans gosteren kaotik
harita tabanli algoritma secilmistir. Ardindan, en iyi algoritma 5 adet dogrusal olmayan denklem
sistemlerinin ¢6zimine uygulanmis ve elde edilen sonuglar diger yeni gelistirilmis optimizasyon
algoritmalari ile karsilastirilmistir. Nimerik deney sonuglarina gére KHSO’nun basarili sonuglar elde ettigi
goralmustar.

Anahtar Kelimeler: Kaotik haritalar, Ikeda kaotik haritasi, Harris sahini optimizasyonu algoritmasi, Sezgisel
algoritmalar, Dogrusal olmayan denklem sistemleri

ABSTRACT

The integration of chaotic maps into metaheuristic algorithms has been increasing in recent literature
studies. Random numbers generated by using chaotic maps increase the optimization performance of the
included algorithm at a certain level. Within the scope of this study, it is desired to increase the search
and regional search performance of the algorithm by applying ten different chaotic maps to the
metaheuristic Harris Hawks Optimization Algorithm, which has recently been included in the literature. In
this context, ten chaos-supported Harris Hawks Optimization algorithms (CHHO) were applied to 32
multidimensional unconstrained optimization problems consisting of unimodal and multimodal test
functions. According to the statistical analysis data obtained, the best-performing chaotic map-based
algorithm was selected. Then, the best algorithm was applied to the solution of 5 nonlinear equation
systems and the obtained results were compared with other newly developed optimization algorithms.
According to the numerical test results, it has been seen that the CHHO has achieved successful results.

Keywords: Chaotic maps, lkeda chaotic map, Harris hawks optimization, Heuristic algorithms, Nonlinear
systems of equations

49



IES’22 International Engineering Symposium | Engineering Applications in Industry
October, 28-30, 2022 | Izmir Democracy University, lzmir, Turkey

A Dynamic Programming Algorithm for the Single Machine Scheduling
Problem

Omer Ozturkoglu !, Yesim Deniz Ozkan-Ozen?,Yucel Ozturkoglu 3

1Birmingham City University, omer.ozturkoglu@bcu.ac.uk
2Yasar University, yesim.ozen@yasar.edu.tr
3Yasar University, yucel.ozturkoglu@yasar.edu.tr

OZET

Geleneksel bir ¢izelgeleme problemi; gorevleri, insanlari ve makineleri optimal bir sirayla atayan
optimizasyon problemlerinden biridir. Ger¢cek uygulamalarda bir¢ok isin sabit bir islem siresi
yoktur. Uretim sirasinda bazi makinelerin asiri isinma nedeniyle sogutulmasi gerekir. Periyodik
bakimin disinda gerceklesen bu aktiviteye hiz degistirme aktivitesi denir. Bu siire boyunca, isler
atanmayi beklerken is silireleri her gecen saniye artar. Bu artisa bozulma oranina bagh kotilesen
isler denir. Bu calismada, tek bir makine ile hiz degistirici aktiviteye sahip bir dizi bozulan isin
zamanlamasini ele alinmaktadir. Hiz degistirme faaliyeti sirasinda tretim stireci durdurulur, bu da
islerin tamamlanma sirelerinin artmasina neden olur. S6z konusu problem, bir makine ile
otomatik bir Uretim hatti probleminden ortaya ¢ikmistir. Bu problem bir NP-Zor problem olarak
siniflandirilir. Bundan dolay;, bu calismada optimal ¢6zimi hesaplamak igin dinamik bir
programlama algoritmasi sunulmaktadir. Algoritmanin etkinligini bliylk rastgele olusturulmus
ornek bir veri seti Gzerinde kanitlanmaktadir. Sayisal 6rnek, 6nerilen algoritmanin matematiksel
modele gore cok daha az cabayla en uygun ¢6zimu sagladigini gostermektedir.

Anahtar Kelimeler: Cizelgeleme, Bozulan Isler, Hiz Degistirme Aktivitesi, Dinamik Programlama

ABSTRACT

A traditional scheduling problem; It is one of the optimization problems that assigns tasks,
humans and machines in an optimal order. In real applications, many jobs do not have a fixed
processing time. During production, some machines need to be cooled due to overheating. This
activity, which takes place outside of periodic maintenance, is called rate-modifying-activity.
During this time, the job times increase with each passing second as Jobs wait to be assigned. The
rate of deterioration due to this increase is called deteriorating jobs. In this paper, we consider
the scheduling a set of deteriorating jobs with rate-modifying activity with a single processor.
During the speed change activity, the production process is halted, resulting in increased
completion times of jobs. The problem arose from the problem of a machine and an automatic
production line. This problem is classified as an NP-Hard problem. Therefore, in this study, a
dynamic programming algorithm is presented to calculate the optimal solution. The efficiency of
the algorithm is proven on a large randomly generated sample data set. The numerical example
shows that the proposed algorithm provides the optimal solution with much less effort than the
mathematical model.

Keywords: Scheduling, Deteriorating Jobs, Rate-Modifying Activities, Dynamic Programming
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OZET

Gezgin Tamirci Problemi (GTP) literattirde siklikla deterministik verilerle bir¢cok alanda farkh
¢O6zUm stratejileri kullanilarak ¢ozilmektedir. GTP, farkh amag¢ fonksiyonlarina, problem
kisitlamalarina ve 6zelliklerine gore farkl sekilde modellenmistir. Kar maksimizasyonu, bekleme
sliresi minimizasyonu ve maliyet minimizasyonu gibi farkli amaglar gorulebilir. Geleneksel TRP
icin sorunun belirli 6zellikleri vardir, 6rnegin; her musteriye bir tamirci tarafindan hizmet
verilmesi gerekir ve seyahat, bir musteri rotasi olustururken, depodan baslar ve bir terminal
diigiminde sona erer. Kar maksimizasyonuna sahip GTP, musterilerin hizmet taleplerini
karsilamak icin bir yol izlemesi gereken bir tamirci etrafinda formile edilmistir. Amac¢ kar
maksimizasyonu oldugundan, karli olmadigl sirece tim musteri taleplerini karsilama sarti
yoktur. Bu calismada, kar maksimizasyonu amacgh GTP icin bir kisit programlama modeli
onerilmistir. Problem boyutu blyldiikce optimal ¢6ziime ulasmak imkansiz hale gelmekte ve
uygulanabilir ¢déziimler igin bile uzun ¢dzim sireleri ile karsilasiimaktadir. Model, kiyaslama
ornekleri ile test edilmistir. Mevcut tamsayili programlama modelleri ile 6nerilen kisit
programlama modelinin performans karsilastirmasi, ¢6zim siiresi ve ylzde optimallik acigi
Uzerinden gercgeklestirilmistir. Literatlirdeki en iyi performans gésteren tamsayili programlama
modeli ile karsilastirildiginda, gelistirilen kisit programlama modeli makul hesaplama siirelerinde
yuksek kaliteli coziimlere basariyla ulasmistir.

Anahtar Kelimeler: Gezgin tamirci problemi, Kisit programlama, Tam sayili programlama

ABSTRACT

The Traveling Repairman Problem (TRP) is often solved in the literature using different solution
strategies in many domains with deterministic data. The TRP has been modeled differently
according to different objective functions, problem constraints, and properties. Different
objectives such as profit maximization, waiting time minimization, and cost minimization can be
observed. For the traditional TRP, there are certain characteristics of the problem, such as; each
customer needing to be served by one repairman, and the travel starts from the depot and ends
at a terminal node while creating a route of customers. The TRP with profit maximization is
formulated around a repairman or a server who needs to follow a route to satisfy the service
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demands of the customers. Since the objective is profit maximization, there is no condition to
satisfy all customer demands as long as it is not profitable. In this study, a constraint
programming model has been proposed for the TRP with profits. As the problem size increases,
reaching the optimal solution becomes impossible, and long solution times are encountered
even for feasible solutions. The model was tested with the benchmark instances. The
performance comparison of the existing integer programming models and the proposed
constraint programming model has been carried out over the solution time and percent
optimality gap. Compared to the best-performing integer programming model in the literature,
the developed constraint programming model successfully reached high-quality solutions in
reasonable computation times.

Keywords: Traveling repairman problem, Constraint programming, Integer programming
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OZET

Yik tasimaciligl, kiresellesen ekonominin vazgecilmez bir unsuru haline gelmistir. Bununla
birlikte, mevcut tasima araclari dnemli gcevresel etkileri beraberinde getirmektedir. Bu nedenle,
ylk tasimacihgl endistrisindeki bircok sirket is sireclerinde surdirilebilirligi gelistirmek icin
blylk hedefler ortaya koymaktadir. Bu baglamda “Stirdirilebilir Yik Tasimaciligl” genel olarak
glvenli, kolay erisilebilir, ekonomik, glvenilir ve iklime zarar veren sera gazi emisyonlari gibi
cevresel etkileri etkin bir sekilde azaltan bir tasimacilik faaliyeti olarak bahsedilmektedir.
Karayolu tasimaciligi icin elektrikli, hidrojenli ve hibrit kamyonlar, geleneksel dizel kamyonlarin
yerini alabilecek, cevre acgisindan umut verici alternatifler olarak goriilse de sirdirilebilirligi
gelistirme konusundaki potansiyelleri belirsizligini korumaktadir. Bu nedenle, bu calismanin
amaci, geleneksel ve yeni kamyon tasimaciligi modlarinin sistematik bir strdurdlebilirlik
degerlendirmesini yapmak ve sektér adina oneriler sunmak icin ilgili strdiarilebilirlik
gostergelerini karsilastirmaktir.

Anahtar Kelimeler: Kamyonlar, Strdirilebilirlik degerlendirmesi, Yik tasimaciligi

ABSTRACT

Freight transportation has become an essential element of our globalized economy. However,
current transport means are associated with considerable environmental impacts. Many
companies in the freight transportation industry are therefore setting ambitious goals to
improve the sustainability of their business. In this context, “Sustainable Freight Transportation”
is generally understood as a transportation activity that is safe, easily accessible, economical,
reliable, and effectively reduces environmental impacts such as climate-damaging greenhouse
gas emissions. For road-based transportation, battery-electric, hydrogen-based, and hybrid
trucks are considered promising alternatives to conventionally diesel trucks, but their real
potential to improve sustainability remains unclear. Therefore, the objective of this study is to
carry out a systematic sustainability assessment of conventional and novel trucking modes and
to compare the related sustainability indicators to derive recommendations for theindustry.

Keywords: Freight transportation, Sustainability assessment, Trucks
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OZET

GUnUmuz dinyasinin kiresellesmeyle birlikte artan rekabet ortaminda gerek imalat sektori
gerekse diger sektorlerde etkinlik, verimlilik ve performans kavramlari isletme ve kurumlar igin
onemli faktorler haline gelmistir. Bu faktorlerin belirlenmesi hem isletme yonetimi hem de
yatirimcilar icin olduk¢a 6nemlidir. Veri Zarflama Analizi (VZA), ayni amaca hizmet eden karar
birimlerinin goreli etkinlik analizlerinde yaygin olarak kullanilan dogrusal programlamaya dayali
bir yontem olarak tanimlanabilir. Parametrik olmayan bu yontem c¢ok sayida girdi ve ¢iktisi
bulunan bankacilk, egitim, saghk, imalat gibi bircok sektdrde kullaniimaktadir. Bu galismanin
amaci; hizmet sektériinde yer alan bir isletmenin subelerinin performansinin goreli etkinlik
6lciimi ile incelenmesidir. Etkinlik analizi VZA kullanilarak yapilmistir. Etkinlik 6lgliminde girdi
odakli Charnes-Cooper-Rhodes (CCR) modeli kullaniimistir. Model ¢éziimiinde LINGO 19.0
programindan yararlanilmistir. Yapilan analiz neticesinde ele alinan girdi ve ciktilara gore
isletmenin etkin olan ve etkin olmayan subeleri belirlenmistir. Etkin olmayan subelerin etkin hale
getirilebilmesi icin ¢6ziim 6nerileri sunulmustur.

Anahtar Kelimeler: Veri Zarflama Analizi, Etkinlik, Dogrusal Programlama, Matematiksel
Modelleme

ABSTRACT

In today's world, in an increasingly competitive environment with globalization, the concepts of
efficiency, productivity and performance have become important factors for businesses and
institutions, both in the manufacturing sector and in other sectors. The determination of these
factors is very important for both business management and investors. Data Envelopment
Analysis (DEA) can be defined as a method based on linear programming, which is widely used
in the relative efficiency analyzes of decision units serving the same purpose. This non-
parametric method is used in many sectors such as banking, education, health, manufacturing,
which have many inputs and outputs. The purpose of this study is to examine the performance
of the branches of an enterprise in the service sector by measuring relative efficiency. Efficiency
a analysis was done using DEA. For the measurement of efficiency, the input-oriented CCR model
was used. The LINGO 19.0 program was used for model solution. As a result of the analysis, the
effective and ineffective branches of the enterprise were determined according to the inputs
and outputs. Solution suggestions were presented in order to enable ineffective branches to
become effective.

Keywords: Data Envelopment Analysis, Efficiency, Linear Programming, Mathematical Modeling
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OZET

Piyasadaki rekabet ortaminin zirve yaptigl ginimiiz modern diinyasinda isletmelerin hayatta
kalabilmeleri i¢in sistemlerini en iyi sekilde analiz ederek etkin, hizli ve musteri odakl hizmet
sunmalari gerekmektedir. Ozellikle banka ve hastane gibi hizmet sektorlerinde bekleme hatti
sistemlerinin iyilestirilmesi, zaman israfinin olmamasi ve planlama siireclerinin dogru bir sekilde
ylratilebilmesi agisindan olduk¢a 6nemlidir. Bu durum miusteri memnuniyetini ve isletme
karhhgini da beraberinde getirmektedir. Bu galismanin amaci hizmet sektoriinde yer alan bir
kurulusun bekleme hatti sistemini inceleyerek mevcut hizmet durumunun analiz edilmesi ve
sire¢ iyilestirmesine yonelik farkh senaryolarin  similasyon modelleri kullanilarak
gelistirilmesidir. Musteri verilerinin girdi olarak kullanildigi modeller Arena 14.00 paket programi
ile simile edilmistir. Mevcut duruma alternatif olarak gelistirilen senaryolar arasindan
misterilerin kuyrukta bekleme siirelerinin en az oldugu en uygun model tespit edilmistir.

Anahtar Kelimeler: Simiilasyon, Optimizasyon, Bekleme Hatti, Siireg iyilestirme

ABSTRACT

In today's modern world, where the competitive environment in the market is at its peak,
enterprises need to analyze their systems in the best way and provide effective, fast and
customer-oriented service in order to survive. Especially in service sectors such as banks and
hospitals, the improvement of waiting line systems is very important in terms of not wasting
time and carrying out the planning processes correctly. This situation brings customer
satisfaction and enterprise profitability. The purpose of this study is to analyze the current
service situation by examining the waiting line system of an organization in the service sector
and to develop different scenarios for process improvement using simulation models. Models in
which customer data are used as input are simulated with the Arena 14.00 package program.
Among the scenarios developed as an alternative to the current situation, the most suitable
model with the least waiting time in the queue was determined.

Keywords: Simulation, Optimization, Waiting Line System, Process Improvement
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OZET

Entegre demontaj hatti dengeleme ve dagitim-toplama problemi, iki ayri problemi bitiinlesik
olarak ele almaktadir. Bu entegre problem, dagitilmis demontaj merkezlerinde hat dengeleme
yapllmasini ve demonte edilecek Urlnlerin tedarikgilerden toplanip, bilesenlerine ayrilan
parcalarin miusterilere dagitilmasinda kullanilan araglarin  rotalarinin  belirlenmesini
icermektedir. Birden fazla ve dagitilmis demontaj tesisleri olabilir, boylece musteriler ile
tedarikgilerin ilgili tesislere atanmasi problemi de ortaya c¢ikar. Atama, hat dengeleme ve
toplama-dagitim sisteminin strekliligini ve bltlnligind saglamak igin tedarik edilecek Grilinler
ile parcalara olan talepler disiintlerek bitinlesik bir plan elde edilmistir. Hat dengeleme ve
toplama-dagitim arag rotalama problemlerini ayri ayri ele alan galismalar literatiirde oldukca
genis bir yer kaplamaktadir. iki problemi biitiinlesik olarak ele alan ¢alismalarin sayisi ise azdir.
Bu az sayidaki calismalarda ise birden fazla demontaj merkezi ve toplama ile dagitimin bir arada
yapilmasi distinilmemistir. Bu nedenle bu problemin ele alinarak ¢éziilmesinin hem sektére
hem de literatiire katki saglayacagi 6ngoriilmektedir. Es zamanh toplama ve dagitim yapilarak
zamandan ve araglarin yakit maliyetinden tasarruf edilmesi hedeflenmektedir. Demontaj
merkezinin ¢evrim siresi hesabinda hem merkeze olan talep toplami hem de demontaj
merkezinin sinirli arz miktari dikkate alinmistir. Ele alinan butiinlesik problemi ¢6zmek igin, bir
karma tamsayili dogrusal olmayan programlama (KTDOP) modeli gelistirilmistir. Gelistirilen
KTDOP modeli kiiglk veri 6rnekleri icin GAMS ¢o6ziicust kullanilarak ¢ozilmustilr. Problemi daha
blylk 6rnekler lGzerinde ¢ozmek ve alternatif ¢6zim yontemleri gelistirmek igin gelecekteki
arastirma alanlari agik ve genistir, bu da arastirmacilara ilham vermektedir.

Anahtar Kelimeler: Demontaj hatti dengeleme, toplama-dagitim ara¢ rotalama, dagitiimis
fabrikalar, karma tamsayili dogrusal olmayan programlama
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ABSTRACT

The integrated disassembly line balancing and pickup-delivery problem addresses two separate
problems in anintegrated manner. This integrated problem includes line balancing in distributed
disassembly centers and determining the routes of the vehicles used to pick up the products to
be disassembled from the suppliers and deliver the disassembled components to the customers.
There can be multiple and distributed disassembly centers; thus, the problem of assigning
customers and suppliers to the respective centers also arises. In order to ensure the continuity
and integrity of the assignment, line balancing, and pickup-delivery system, an integrated plan
has been obtained by considering the demands for the components and supplies of the
products. Studies that deal with line balancing and pickup-delivery vehicle routing problems
separately occupy a wide area in the literature. The number of studies that deal with the two
problems in an integrated manner is few. In these few studies, more than one disassembly
center and pick-up-delivery were not considered together. For this reason, addressing and
solving this integrated problem will contribute to both the sector and the literature. It is aimed
to save time and fuel costs of vehicles by simultaneous pick-up and delivery. In calculating the
cycle time of the disassembly centers, both the total demand for the center and the limited
supply of the disassembly center are considered. A mixed integer non-linear programming
(MINLP) model has been developed to solve the integrated problem. The developed MINLP
model is solved for small instances using the GAMS solver. Future research areas for solving the
problem on larger instances and developing alternative solution methods are open and broad,
inspiring researchers.

Keywords: Disassembly line balancing, pickup-delivery vehicle routing, distributed factories,
mixed integer non-linear programming
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OZET

Covid-19 pandemisi ile daha da talebi artmis olan gida takviyesi ve probiyotik trinler ile birlikte
pek cok yeni fonksiyonel gida maddesi gelistirilmistir. Literatlirde probiyotiklerin anti-mikrobiyal
etkilerine ek olarak anti-viral etkileri de bildirilmistir. Bu c¢alismada, bagisiklik sistemini
glclendirmeye yardimci olmak igin gida Urinlerinin probiyotiklerle desteklenmesi buna ek
olarak rafine Grlinler yerine dogal Urinlerden de sekerleme eldesinin miimkiin oldugunun tespit
edilmesi amaglanmistir. Ozellikle son vyillarda saglikh yasamayi hedefleyen ancak laktoz
intoleransi olan bireylere ve/veya sindirim sorunlari cekenlere hem goriintiisit hem de tadi keyifli
saglkli ve katki maddesiz bir atistirmalik sunmak da ¢alismanin bir diger amacidir. Bu sekilde
tuketicinin tath Griinlere olan egilimi gdz 6niinde bulundurularak farkli ticari tGriinler incelenerek
Urlin yelpazesi belirlenmis ve boylece dogal icerikli sekerleme gelistirilerek cesitli kosullarda
probiyotik dayanikliigl incelenmistir. iceriginde taze havug, limon, tarcin, elma sekeri, sigir
jelatini ve tarcin barindiran bu sekerleme igerisine probiyotik bakterileri de dahil ederek,
bireylere glinlik probiyotik ihtiyaglarini saglamak icin ¢ikilan bu yolda 6ncelikli hedeflerden birisi
de L. acidophilus probiyotik bakterisinin canliligini iretimde, depolamada ve sindirim sirasinda
ve sonrasinda korumaktir. Bu sebeple ¢oklu bir deney diizenegi kurarak éncelikle dogru jelatin
miktarini belirlenmistir. Bu kapsamda hem yapilan canl sayimlari ile hem de in vitro testler ile
analizler gercgeklestirilmis ve Grlinlin tliketim 6ncesi ve tiiketim sonrasindaki icerdigi probiyotik
miktari hakkinda simile ortamda sonuclar elde edilmistir. Probiyotik Uriin eldesi amacina
ulasiimis ve know-how bilgisinin fonksiyonel gida endistrisine ve bilim camiasina aktarilabilmesi
amaciyla 6zet kisminda belirtildigi sekilde uluslararasi literatilre katki galismalarina baslanmistir.
Gerceklestirilen deneyler kapsaminda probiyotik olarak secilmis olan L. acidophilus’un
aktiflestirilmesi, formulasyon ve mikroenkapsilasyonun deneme calismalari, ve bu deneyler
sirasinda mikrobiyal ve analitik analizler gergeklestirilmistir. Bu baglamda diinya ¢apinda yaygin
bir atistirmalik olan jelibonun, daha saglikli ve probiyotik igerikli hale getirilmesi amaglanmis ve
bu amaca ulasilmistir. Gelistirilmis olan bu probiyotik igerikli Urlinin; fiziksel, kimyasal ve
antimikrobiyal analizleri yapilmigtir. Bu analizlerin yani sira bir atistirmalik gida Griini eldesi
sirasinda gerekli duyusal analizler (7 birimlik skalada 5), Urinin tekstlr analizleri,
gastrointestinal in vitro testler ve farkh sicaklikta saklama kosullarinda galismalar
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gerceklestirilmistir. Fonksiyonel gida urini gelistirmek kapsaminda ilerlenen ¢alismada
bakterilerin Urinin igine vyerlestiriimesi asamasinda enkapsile ve silispanse teknikleri
kullanilmistir. Uriiniin depolama siiresi, rengi, tadi ve dokusu 6te yandan mikrobiyal canliligi (6
log kob/ml) kaybedilmeden en uygun saklama sicakligi ve stresi de belirlenmistir.

Anahtar Kelimeler: Probiyotikler, Sekerleme, Havug, Dogal Uriin, Enkapsiilasyon, L. Acidophilus,
Gida Endistrisi

ABSTRACT

The Covid-19 pandemic has increased the demand for functional foods. Numerous new products
have been developed with food supplements and probiotic products. In addition to the anti-
microbial effects of probiotics, anti-viral effects have also been reported in the literature. This
study aims to reveal the potential of food products with probiotics to help strengthen the
immune system and to obtain confectioneries from natural products instead of refined
products. Another aim of this study is to offer a healthy and additive-free snack that is pleasing
in appearance and taste, especially for individuals with lactose intolerance and/or digestive
problems who aim to live a healthy life. The product range was determined by evaluating
different commercial products. In the newly formulated confectionery, which contains fresh
carrots, lemons, cinnamon, apple sugar, beef gelatin, and cinnamon, one of the primary targets
was to provide daily probiotic needs to individuals. The viability of L. acidophilus probiotic
bacteria during production, storage, and digestion was maintained. The formulation was
optimized with multiple statistical experimental designs. In this context, analyzes were carried
out with both viable counts and in vitro tests, and results were obtained in a simulated
environment for the amount of probiotics contained in the product before and after
consumption. Overall, a probiotic product was produced and the know-how of the process was
obtained to be transferred to the functional food industry and to the scientificcommunity. The
probiotic L. acidophilus bacteria was first activated. Following trial studies of formulation and
microencapsulation, microbial and analytical analyzes were carried out. In this context, the
study aimed to produce healthier and probiotic-supplemented jelly beans, which are a
worldwide snack. This novel product was successfully formulated. This probiotic-containing
product was analyzed physically, chemically, and antimicrobial. In addition to these analyses,
sensory analyzes (5 out of 7), texture analyses of the product, gastrointestinal in vitro tests, and
studies under different temperature storage conditions. The microorganisms were compared
with encapsulation and suspension techniques. The storage period, color, taste, and texture of
the product, as well as the most appropriate storage temperature and duration without losing
its microbial viability (6 log cfu/ml), were also determined.

Keywords: Probiotics, Confectionery, Carrot, Natural Product, Encapsulation, L. Acidophilus,
Food industry
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OZET

iklim krizinin etkisinin artmasi nedeniyle atik yénetimi ve déngiisel ekonomi modellerinin
gelistirilmesi blylik 6nem kazanmistir. Glinlimuz kosullarinda gercgeklestirilen sirdurlebilir
kalkinda, Uretim sireclerinde kullanilan kaynaklarin sinirli ve yenilenemez olmasinin ekolojik
dengeyi bozdupunu gdstermektedir.Ozellikle gelismis Ulkelerde toplumlarin mevcut fiziki ve
eneriji tiketimleri dikkate alindiginda, mevcut tiketim seviyesinin diinyanin siirdirulebilirligini
olumsuz etkiledigi gortilmektedir. Stirdirilebilir ve ekolojik olarak dengeli bir Giretim modeli igin
biyoekonominin 6nemi onumizdeki vyillarda artarak devam edecektir. Biyoekonomi,
biyomalzemelerden (bitki, hayvan, mikroorganizma) biyolojik islemlerle Gretilen mal, enerji ve
hizmet gibi Grlnlerin ticari dagitimi ve tiiketimi ile ilgilenen ekonomik bir siiregtir. Biyoteknoloji,
Biyoekonominin itici giiciidiir. OECD (2019) raporuna gore 2030 yilina kadar GSYiH miktarinin
OECD lkelerinde %2,3, gelismekte olan (lkelerde ise %4,6 oraninda artacag tahmin
edilmektedir. Raporda ayrica biyokimyasal iriinlerin toplam kimyasal Urinler igindeki payinin
%35'e, biyoteknoloji ile Uretilen Uriinlerin payinin ise %50'ye ulasacagl ongoérilmektedir. Bu
nedenle biyoekonomi alaninda bir ihtiya¢ veya yeniden yapilanma gereksinimi oldugu agiktir ve
biyoekonomi alanindaki ihtiyacin tim sektorlerde olmakla birlikte o6zellikle 6zel sektor
girisimleriyle karsilanmasi sureci hizlandiracaktir. Bu baglamda (lke olarak biyoekonomi
modelleri olusturmanin 6nemi her gecen giin artmaktadir. Ulkemizde 2002 yilindan itibaren bu
konuda somut adimlar atilmaya baslamistir. Bu calismada, Tirkiye'de biyoekonomi alaninda
strateji haritasi, uygulama adimlari ve gelinen nokta hakkinda genel bilgi verilmesi
amaclanmustir.

Anahtar Kelimeler: Biyoekonomi, Biyoproses, Donglisel ekonomi, Endistriyel biyoteknoloji,
Surdiralebilirlik

ABSTRACT

Since the impact of climate crisis is increasing, the development of waste management and
circular economy models has gained great importance. Sustainable development realized in
today's conditions reveals that the resources used in production are limited and non-renewable,
thus disrupting the ecological balance. Considering the current physical and energy consumption
of societies, especially in developed countries, it is known that the current consumption level
of the world is not sustainable. For a sustainable and ecologically balanced production model,
bioeconomy will continue to increase in importance in the coming years. Bioeconomics is an
economic process that deals with the commercial distribution and consumption of products
such as goods, energy and services produced from biomaterials (plant, animal, microorganism)
by biological processes. Biotechnology s the driving force of Bioeconomics. According to the
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OECD (2019) report, it is predicted that the amount of GDP will increase by 2.3% in OECD
countries and 4.6% in developing countries until 2030. The report also predicts that the share of
biochemical products in total chemical products will reach 35%, and the share of products
produced with biotechnology will reach 50%. For this reason, there was a need or a
restructuring in the field of bioeconomy and the need in the field of bioeconomy must be met
by all sectors mostly for private sector initiatives. In this context, the importance of creating
bioeconomy models as a country is increasing day by day. Since 2002, Turkey has started to take
concrete steps in this regard. In this study, it is aimed to give general information about the
strategy map, implementation steps and the point reached in the field of bioeconomy in Turkey.

Keywords: Bioeconomy, Bioprocess, Circular economy, Industrial biotechnology, Sustainability
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OZET

Turkiye’de artan Universite ve mihendislik bolimleri arasinda kisi/kurum/kurulus icin siralama
veya sec¢cim yapmak oldukca zor bir hale gelmistir. Bu calisma kapsaminda glvenilir
kaynaklardan elde edilen veriler 1s18inda hizh, kolay, anlasilir ve firsatlarin rahatlikla
gorilebildigi kapsamli ve 6zglin bir siralama calismasi gerceklestirilmistir. Tlrkiye’deki 6zel ve
devlet Universitelerinde yer alan mihendislik fakultelerinin siralamasi yapilmistir. Siralama
calismasinin yani sira, Tlirkiye’deki tiniversitelerin endlstri miihendisligi bolimlerinde yer alan
6gretim elemanlarinin uzmanlik ve ilgi alanlari ¢ikarilip, 6zellikle lisansiistl egitime baslayacak
ogrenciler icin, bu 0Ogrencilerin calismak istedigi alanla ilgilenen akademisyenlerin hangi
Universitelerde calistigl bilgisine kolayca ulasmasi saglanmistir. Tirkiye'deki Gniversitelerin
mihendislik bélimlerinin siralama c¢alismasi belirli kriterler altinda incelenmistir. Onceki
calismalar incelendiginde miihendislik bolimleri 6zelinde bir siralama olmadigl tespit
edilmistir. Ayrica akademisyenlerin ilgi alani 6zelinde yapilan bir siniflamaya dayali arama
sistemi bulunmamaktadir. Bu nedenle farkli siralama galismalarinda kullanilan yéntemlerden
faydalanilarak ve yeni kriterler belirlenerek 6zgiin bir siralama yapilmis ve alan Ozelinde
akademisyen bulma platformundan yararlanan kisi/kurum/kurulus icin analiz ve karsilastiriima
yapilmasi kolaylastiriimistir.
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Turkiye'deki tGniversitelerin mihendislik bélimleri icin glivenilir ve acik kaynaklardan veriler
toplanmistir. Elde edilen veriler 1siginda dokuz adet kriter belirlenmistir. Segilen kriterler:
Ogretim elemani sayisinin dgrenci sayisina orani, akademisyenlerin yayin sayilari toplaminin
toplam akademisyen sayisina orani, yabanci 6gretim Uyesi sayisinin toplam 6gretim Uyesi
sayisina orani, mihendislik boltimlerinin ilgili yillar icin belirlenen taban ve tavan puanlari,
muhendislik bolimlerinin lokasyonu, mihendislik bélimlerinin yer aldigi Universitenin
icindeki sosyal tesis olanaklari, yliksek lisans ve doktora programlari sayisinin bélimlere
orani, egitim dili ylzdeleri ve son olarak ilgili Giniversitenin degisim programlarina katilan
6grenci sayisinin toplam 6grenci sayisina oranidir. Kriter agirliklari anket calismasi yapilarak
belirlenmis olup, bu kriterler dogrultusunda Turkiye'deki Universitelerin mihendislik
bolimleri analitik hiyerarsi prosesi (AHP) kullanilarak siralanmis ve 6zgiin bir siralama elde
edilmistir. Turkiye Gniversitelerinin miihendislik bélimlerinde yer alan akademisyenlerin ilgi
ve uzmanhk alanlarina 6zel, bir agik kaynak arama sisteminin olmadigi tespit edilmistir.
Ozellikle lisansiistii calismalar yapmayi planlayan égrencilerin calismak istedikleri alanda yer
alan akademisyenleri bulmakta zorluk yasamasi, bu nedenle de istedigi alanda
¢alisamamasi, bu ¢alismanin motivasyonu olmustur. Bu ¢alisma ile akademisyenlerin ve
bagli olduklari tiniversitelerin gesitliozellikleri de sunulmaktadir. Boylelikle arastirma yapan
kisilerin zaman kaybi minimize edilerek, sadece ilgi alani 6zelinde degil, ayni anda birden
¢ok kriter bazinda arama yapabilmeleri saglanmaktadir. Tirkiye’deki  Universitelerin
endistri mihendisligi bolimlerinde yer alan akademisyenlerin ilgi alanlari, sektor
deneyimlerinin olup olmadigi, h-endeks degerleri, alinan ulusal ve uluslararasi odilleri,
yurtdisi deneyimine sahip olup olmadigi, yiritmis olduklari proje bilgileri toplanmistir.
Elde edilen veriler dogrultusunda Microsoft Excel {izerinden veri tabani olusturulmustur ve
veri tabani kullanilarak Python ile bir arayiiz olusturulmustur. Boylelikle elde edilen verilerin
gorsellestirilmesi saglanmis olup, kullanicilarin arattigi ilgi alanina goére akademisyen
bilgilerine ve bagh oldugu Universitelerin 6zelliklerine ulasilabilmektedir. Fakat belirlenen
kriterler dogrultusunda yapilan ¢alisma Endistri Mihendisligi B6IUmu ile sinirli kalmistir. Bu
nedenle bu ¢alisma tiim muhendislik bélimlerine ve daha sonra da Universitelerde yer alan
tim boélimlere uygulanma potansiyeline sahip oldugu icin gelecek calismalara da isik
tutmaktadir.

Anahtar Kelimeler: Miihendislik Faklteleri Siralamasi, Veri Analizi, Veri Tabani, AHP

ABSTRACT

It has become quite difficult to rank or choose a person/institution/organization among the
increasing number of universities and engineering departments in Turkey. Within the scope of
this study, a comprehensive and novel ranking study, which is fast, easy, understandable, and
opportunities can be easily seen, was carried out in light of data obtained from reliable
sources. Ranking engineering faculties in private and state universities in Turkey has been
made. Also, the expertise and research areas of the professors in the industrial engineering
departments of the universities in Turkey were determined. It was ensured that prospective
graduate students interested in the field they wanted to work in could easily access
information such as universities that include that department or professors that specialized in
that field. The ranking study of engineering departments of universities in Turkey has been

examined under certain criteria. When previous studies were examined, it was determined
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that there was no ranking specific to engineering departments. In addition, there is no search
system based on a classification explicitly made for the area of interest of the academicians. For
this reason, a unique ranking was made by using the existing methods in different ranking
studies and by determining new criteria and analyses. The comparison was facilitated for the
person/institution/organization that benefited from the field-specific academician finding
platform. Data were collected from reliable and open sources for engineering departments of
universities in Turkey. In light of the data obtained, nine criteria were determined. Selected
criteria: The ratio of the number of lecturers to the number of students, the ratio of the total
number of publications to the total number of academicians, the ratio of the number of foreign
lecturers to the total number of lecturers, the lowest and highest scores of the departments for
the relevant years, the location of the departments, the social facilities in the university where
the engineering departments are located, the ratio of the total number of master’s and doctoral
programs, the percentages of the education language and finally the ratio of the student
exchange programs. The criteria weights were determined by surveying the group members, so
the engineering departments of universities in Turkey were ranked using the analytical hierarchy
process (AHP), and a unique ranking was obtained. It has been determined that there is no open-
source search system including the research areas of the academicians in the engineering
departments of Turkish universities. Especially students who plan to do postgraduate studies
have difficulties finding related professors. In this study, various features of professors and
universities they are affiliated with are also presented. Thus, the loss of the researcher’s time is
minimized by providing search filters based on several criteria simultaneously. The interests of
the professors in the industrial engineering departments of universities in Turkey, sector
experiences, h-index values, national and international awards, experiences in international
institutions, and project information were collected. In line with the data obtained, a database
was created over Microsoft Excel, and an interface with Python was created using the database.
The visualization of the obtaineddata has been ensured. Thus, the professors’ information and
their universities’ characteristics can be accessed according to the users’ interests. However,
the study conducted was limitedto the Industrial Engineering Department. For this reason, this
study sheds light on future studies as it has the potential to be applied to all engineering
departments and then to all departments in universities.

Keywords: Ranking of Engineering Departments, Data Analysis, Database, AHP

64



IES’22 International Engineering Symposium | Engineering Applications in Industry
October, 28-30, 2022 | Izmir Democracy University, lzmir, Turkey

A Multi-Criteria Solution Approach for the Alternative Preventive
Maintenance Applications in the Aviation Industry

Giirkan Giiven Giiner?, Basak Gever?, Cemal Balik¢i®

1Department of Industrial Engineering, Faculty of Engineering, University of Turkish
Aeronautical Association, Ankara, Turkey, gguner@thk.edu.tr

2Department of Industrial Engineering, Faculty of Engineering, University of Turkish
Aeronautical Association, Ankara, Turkey, bgever@thk.edu.tr

3Department of Industrial Engineering, Faculty of Engineering, University of Turkish
Aeronautical Association, Ankara, Turkey, cemalbalikci@thk.edu.tr

OZET

Ucaklarin faaliyetlerini aktif olarak siirdirebilmeleri icin ucak dreticileri ve sivil havacilik
otoriteleri tarafindan ucaklara sistematik bakimlarin uygulanmasi zorunlu tutulmaktadir. Bu
operasyonlar oncelikli olarak ucak isleten firmalar tarafindan yuritilmektedir. Bakimin ne
sikhkta ve hangi seviyelerde uygulanacagi, Ureticiler tarafindan yayinlanan bakim el kitabinda
belirtilmistir. Yapilacak bakim; ucagin gorev 6zelligine, ucus saatine veya belirli bir takvim
dénemine bagli olarak degisebilmektedir. Havacilik idareleri, bakim el kitabinda belirlenen bakim
kriterlerinden yararlanarak, uygulanacak bakim konseptlerini bakim sikhgina goére periyodik
olarak siniflandirirlar. Bu siniflandirmada bakim islemleri, ucaklarin faaliyetlerini etkin bir sekilde
surdirebilmeleri igcin 6nleyici bakim esasina gore diizenlenebilmektedir. Uygulanan bakim
konseptleri, ugaklarin kullanim amacina uygun olarak askeri ve sivil sektére uygun olarak
belirlenir. Bu ¢alismada, literatiirde Cok Kriterli Karar Verme yontemlerinin uygulanmasi ile
belirlenen kriterler agisindan, alternatif 6nleyici bakim uygulamalari igin en kritik ugak parcalari,
Cessna 172 Skyhawk egitim ugaklarinin gergek verileri ile belirlenmistir. AHP (Analitik Hiyerarsi
Sireci) yéntemi ile kriter agirliklari belirlendikten sonra AHP agirlikli TOPSIS (ideal Céziime
Benzerlik Yoluyla Tercih Siralama Teknigi) yontemi ile en kritik ucak parcalan
onceliklendirilmistir. Calismada dikkate alinan kriterler; ugak pargasinin birim maliyeti, tedarik
siresi ve bir yil icerisindeki toplam arizalanma sayisidir. Daha sonra, alternatif bir yasa dayali
onleyici bakim politikasi dnermek igin giivenilirlik analizleri yapilmistir. Bu amaca uygun olarak,
her kritik parcanin ariza olasilik dagihmlarini, degisimler arasi ortalama sirelerini ve maliyet
verimliligi degerlerini bulmak icin gercek ariza verileri analiz edilmistir. Sonug olarak, énleyici
bakimin maliyet acisindan uygun oldugu en iyi bakim araliklari belirlenerek, her bir kritik ugak
parcas! icin bir alternatif onleyici bakim politikasi dnerilmistir. Onerilen calisma, havayolu
endistrisindeki alternatif Onleyici bakim uygulamalari icin bir rehberlik saglamayi
amaclamaktadir.

Anahtar Kelimeler: AHP, Giivenilirlik, Havacilik Endustrisi, Onleyici Bakim, TOPSIS.

65



IES’22 International Engineering Symposium | Engineering Applications in Industry
October, 28-30, 2022 | Izmir Democracy University, lzmir, Turkey

ABSTRACT

For the aircrafts to continue their operations actively, implementing systematic maintenance to
the aircrafts are required by the aircraft manufacturers and civil aviation authorities. These
operations are carried out by the aircraft operating companies as a priority. How often and at
what levels the maintenance will be applied is specified in the maintenance manual published
by the manufacturers. The maintenance to be performed varies depending on the mission
feature of the aircraft, the flight time, or a certain calendar period. The aviation administration
periodically classifies the maintenance concepts to be applied according to the frequency of
maintenance by taking advantage of the maintenance criteria determined in the maintenance
manual. In this classification, the maintenance operations are arranged based on "preventive
maintenance" for the aircrafts to continue their activities effectively. The applied maintenance
concepts are determined in the military and civilian sectors in accordance with the intended use
of aircraft. In this study, in terms of the criteria determined by the application of Multi-Criteria
Decision-Making methods in the literature, the most critical aircraft parts for the alternative
preventive maintenance applications were identified with the real data of the Cessna 172
Skyhawk training aircrafts. After determining the criterion weights with AHP (Analytical
Hierarchy Process) method, the most critical aircraft parts were prioritized with the AHP-
weighted TOPSIS (Technique for Order of Preference by Similarity to Ideal Solution) method. The
criteria considered in the study are the unit cost, the lead time, and the total number of failures
in a year of the aircraft part. Then, the reliability analyses are performed to suggest an
alternative age-based preventive maintenance policy. In accordance with this purpose, real
failure data are analyzed to find failure probability distributions, mean times between
replacements, and cost efficiency values of each critical part. As a result, an alternative
preventive maintenance policy is suggested for each critical aircraft part by determining the
optimal maintenance intervals where the preventive maintenance is cost-effective. The
proposed study is intended to provide guidance for alternative preventive maintenance
practices in the airline industry.

Keywords: AHP, Aviation Industry, Preventive Maintenance, Reliability, TOPSIS.
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OZET

Biyokitle petrol tiirevi Urinlerim strdirilebilir bir alternatifi olarak degerlendirilebilecek tek
yenilenebilir malzemedir. Biyokiitle yapisi dogada mikrobiyal olarak bozulabilmektedir. Bununla
birlikte biokitleden, piroliz ve hidrotermal karbonizasyon gibi i1sil yontemleriyle biyokdmir adi
verilen daha kararli ve karbonca zengin kati bir Griin elde edilebilmektedir. Biyokomir, yiksek
karbon igerigi, ylzey alani ve kararli yapisi gibi ozellikleri nedeniyle son yillardan biyik ilgi
gormektedir. Enerji kaynagi olarak kullaniminin yani sira biyokémdir, yapi malzemesi, hayvan
yemi, adsorbent, katalizorler ve elektrot malzemesi gibi cesitli uygulama alanlarinda biyiik bir
potansiyele sahiptir. Enerji kaynagi disinda biyokémir kullanimi, yapisinda karbonu muhafaza
etmesi sebebiyle karbon negatif olarak kabul edilmektedir. Bu ¢alismada, farkli biyokitle
atiklarindan elde edilen biyokdmirlerin mevcut endistriyel uygulamalarini ve biyokdmiir
endistrisi icin potansiyeli degerlendiriimektedir. Biyokdmurin biylik 6lgekli uygulamalarda
kullaniminin avantajlari ve dezavantajlari tartisilacaktir. Donglsel ekonomi yaklasimi ile
endustriyel drinlerde yenilenemez kaynaklar yerine biyokdmiurin kullaniminin ¢evresel
sorunlari olumlu yénde etkilemesi beklenmektedir.

Anahtar Kelimeler: Biyokomir, Biyokitle bazli Grilinler, Karbon tutma

ABSTRACT

Biomass is the only renewable material that can be used as a sustainable alternative to fossil-
based products. Biomass structure is relatively unstable and can undergo microbial degradation
resulting in CO, formation. Besides, it can be transformed into a more stable carbon-rich form,
so-called biochar, by thermal processes such as pyrolysis and hydrothermal carbonization.
Biochar has received increasing attention because of its distinctive properties such as high
carbon content, surface area, stable structure, etc. Besides its utilization as an energy source,
biochar has great potential in various applications, particularly as a constructive material, animal
feed, adsorbent, catalyst, and electrode material. By capturing and sequestrating carbon in its
structure, biochar is also considered as carbon negative in its use other than as an energy source.
This work presents current industrial applications of biochar obtained from different types of
biomass wastes as well as future perspectives for the biochar industry. The opportunities and
challenges of biochar in large-scale applications will be also discussed. Implementation of
biochar into industrial products is expected to establish minimization of the environmental
impact with a circular economy approach.

Keywords: Biochar, Biomass-based products, Carbon sequestration
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OZET

Avrupa Birligi (AB) ‘nin yayinlamis oldugu Yesil Mitabakat ile sera gazi emisyonlarinin 2030 yilina
kadar 1990 seviyesine kiyasla %40 oraninda azaltmayi, yenilenebilir enerjinin toplam eneriji
tuketimi icindeki payini %27 oranina yikseltmeyi ve enerji verimliligini asgari olarak %27
oraninda arttirmayi hedeflemektedir. Bu nedenle gelismis ve gelismekte olan llkeler ve bazi
uluslararasi kuruluslar, “Yenilenebilir”, “Ekonomik”, “Cevre Kirliligi”, “Kuresel Isinma”, “Sera
Etkisi” ve “Kamu” gibi bircok nedenden dolayi biyogaz ve diger yenilenebilir enerji kaynaklarina
yonelmislerdir. Ayrica fosil bazli enerji kaynaklarinin kisa bir sire sonra tiikenmesi
beklenmektedir. Bu kapsamda gilines, riizgar, biyokiitle gibi farkli enerji kaynaklari 6n plana
¢ikmaktadir. Biyogaz ise bu hedeflere ulasmada anahtar enerji kaynaklarindan birisidir.
Dinyanin hizli blylyen ekonomilerinden birisi olan Tirkiye ise enerjisinin yaklasik %70’ini ithal
yolu ile karsilamaktadir. Bu noktada, enerjinin giivenli ve siirdiiriilebilir temini tGlkemiz agisindan
stratejik Gneme sahiptir. Biyogaz, slirdiirilebilir kalkinmanin saglanmasi yolunda, Tlirkiye’nin ve
diinyanin enerji arzina katkida bulunma potansiyeli ile olan bir yenilenebilir enerji kaynagi olarak
gorilmektedir. Bununla birlikte biyogaz tesislerinin c¢evresel etkileri de gbz Onilinde
bulundurulmalidir. Tesislerin liretim faaliyeti sonucunda atiklarin degerlendirilmesini saglamak
ve c¢evre dostu enerji Uretimi gibi, avantajlarinin yaninda 6zellikle Uretim sonucu olusan
fermente Urlin ¢iktisi ve kullanilan atik deseni tesislerin karbon ayak izini arttirmaktadir. Bir diger
onemli konu ise bu tesislerin mekansal yer seciminde su kaynaklari, sit alanlari, vb gibi
noktalarda dikkat edilmesidir. Yasam dongisi analizleri ve cografi bilgi sistemleri gibi yazihmsal
araglar ise 6n c¢alismalarla planlamaya katki sunarak cevresel baskilarin en aza indirilmesine
olanak saglamaktadirlar. Bu ¢alismada; Avrupa yesil mutabakati ve siirdirilebilir atik yonetimi
kapsaminda yenilenebilir enerji kaynagi olan biyogazin Uretiminde cevresel baskilari, yapilan
yasam donglst calismalari ve cografi bilgi sistemi calismalari degerlendirilmis ve daha
surdirdlebilir bir yonetim icin 6neriler sunulmustur.

Anahtar Kelimeler: Siirdirilebilir atik ydnetimi, Biyogaz, Yenilenebilir enerji, Cevre
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ABSTRACT

Green Deal published by the European Union (EU) aims to reduce greenhouse gas emissions by
40% by 2030 compared to 1990 levels, to increase the share of renewable energy in total energy
consumption to 27%, and to increase energy efficiency by a minimum of 27%. Therefore,
developed and developing countries and some international organizations have turned to biogas
and other renewable energy sources for many reasons such as "Renewable", "Economic",
"Environmental Pollution", "Global Warming", "Greenhouse Effect" and "Public". In addition,
fossil-based energy sources are expected to run out in a short time. In this context, different
energy sources such as sun, wind, and biomass come to the fore. Biogas is one of the key energy
sources for achieving these goals. On the other hand, Turkey imports about 70% energy. At this
point, the safe and sustainable supply of energy has strategic importance for our country. Biogas
is seen as a renewable energy source with the potential to contribute to the energy supply of
Turkey and the world, in order to ensure sustainable development. However, the environmental
impact of biogas plants should also be considered. In addition to its advantages such as ensuring
the evaluation of wastes as a result of the production activities of the facilities and
environmentally friendly energy production, especially the digestate resulting from the
production and the waste pattern can affect the carbon footprint of the facilities. Spatial
planning is another issue to be considered in biogas plants. Paying attention to water resources,
protected areas, etc. in spatial location planning will also reduce environmental pressures.
Software tools such as life-cycle analyzes and geographic information systems contribute to
planning with preliminary studies, allowing environmental pressures to be minimized. In this
study; environmental pressures of biogas production were evaluated in the frame of life cycle
analysis and geographic information system studies. Sustainable management suggestions were
presented within the scope of the European green agreement and sustainable waste
management.

Keywords: Sustainable waste management, Biogas, Renewable energy, Environment
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OZET

Saglik sektori calisanlari, hastane, bakim merkezi, huzur evi vb. ortamlarda cevresel, fiziksel ve
mental ylklenmeye neden olan pek ¢ok ergonomik risk faktori ile karsi karsiya kalmaktadir.
Yapilan dizenlemeler ve alinan 6nlemler ile bu faktorlerin neden oldugu riskler belirli diizeyde
azaltilabilmekte ve/veya kontrol altinda tutulabilmektedir. Ancak, evde bakim personelinin
ongorilemeyen ve midahale edilmesi zor risk faktorleri iceren farkli calisma ortamlarinda
hizmet sunmasi ergonomi alanindaki klasik yontemlerin uygulanmasini zorlastirmaktadir. Ayrica
evde bakim personeli diger saglik calisanlarindan farkli olarak ulasim ile ilgili risklere, ev kazasi
risklerine, hasta ve yakinlarinin kétl tutumlarina maruz kalmaktadir. Bu kosullar altinda evde
bakim c¢alisanlari icin alinabilecek en uygun 6nlem, miidahale edilemeyen ergonomik risk
faktorleri nedeniyle olusacak is yukinl personel arasinda mimkiin oldugunca dengeli
dagitmaktir. Bu dogrultuda ilk olarak personelin 6znel is yiki algisinin sayisal olarak
hesaplanmasi gerekmektedir. Bu ¢alismada, evde bakim ¢alisanlarinin karsilastigl sektore 6zgi
¢ok sayidaki ergonomik risk faktorii karsisindaki is yiki algisini belirlemeye yonelik 6zgiin bir
yaklagim gelistirilmistir. Oncelikle sektériine dzgii ergonomik risk faktérleri belirlenmis daha
sonra personelin belirlenen risk faktorleri karsisindaki 6znel is yiikii algisini belirlemek igin bir
veri toplama formu tasarlanmistir. Veri toplama formu ile elde edilen dilsel veriyi kullanarak
analitik is yliki degerini tiretmek i¢in bulanik mantik yaklasimindan faydalaniimistir. Gelistirilen
bulanik ¢ikarim sisteminin uygulamasi Matlab programinda, bulanik mantik arag¢ kutusu (Fuzzy
Logic Toolbox) (izerinde gergeklestiriimistir. Elde edilen sonuglarin gerek evde bakim
personelinin cizelgelenmesi gerekse verimlilik analizlerinde olumlu bir etki olusturmasi
beklenmektedir.

Anahtar Kelimeler: Evde Saghk Bakimi, Ergonomik Risk Faktorleri, is Yikii Tahmini, Bulanik
Cikarim Sistemi

ABSTRACT

Healthcare personnel is faced with many ergonomic risk factors that cause environmental,
physical, and mental burdens in hospitals or retirement home, etc. The risks caused by these
factors can be reduced to a certain extent and/or kept under control with the arrangements
made. However, it is not easy to apply classical ergonomic methods to this home care personnel
who provide services in different working environments with unpredictable risk factors. In
addition, home care personnel, unlike other healthcare professionals, are exposed to risks
during transportation, risks of home accidents, and bad attitudes of patients and their relatives.
it is often very hard to evaluate ergonomic factors by using traditional methods. So distributing
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the workload among the personnel as evenly as possible can be the most appropriate precaution
to be taken under these conditions. In this direction, the subjective workload perception of the
personnel should be calculated numerically. In this paper, a unique solution method that aims
to determine the workload perception against the ergonomic risk factors that home care
personnel are exposed to is developed. First, ergonomic risk factors specific to the home care
sector were identified. A data form was designed to determine the subjective workload
perception of home care personnel against the identified risk factors. The fuzzy logic approach
was used to generate the analytical workload value by using the linguistic data obtained with
the data collection form. Finally, the fuzzy Logic Toolbox in Matlab is applied to illustrate the
developed fuzzy inference system. The results of this study are expected to improve home
healthcare personnel scheduling and efficiency analysis.

Keywords: Home Health Care, Ergonomic Risk Factors, Workload Estimation, Fuzzy Inference
System
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OZET

Mikroorganizmalar, cesitli katma degerli Grlinlerin iretimi icin cazip bir biyo-tretim platformu
saglamistir. Rekombinant proteinler, hayvan hiicre kiiltlr sistemlerinin yani sira agirlikli olarak
mikroorganizma platformlarinda Uretilen en Ust diizey biyoteknolojik Grlinler arasindadir.
Rekombinant protein ekspresyon sistemlerinde en ¢ok kullanilan mikroorganizma olan
Escherichia coli, hizl blylimesi, kolay kullanimi, endiistriyel 6lcekte lretilebilmesi ve genetiginin
iyi bilinmesi nedeniyle bircok ¢alismada genellikle model organizmadir. Bunlara ragmen, bazi
proteinlerin ekspresyonu icin iyilestirme calismalari devam etmekte, protein katlanmasini
optimize etmek ve endustriyel uygulanabilirlik igin verimi artirmak amaciyla kapsamli
arastirmalar yiritilmektedir. Bu ¢alismalar, genel slire¢ optimizasyonunun yani sira genetik ve
metabolik manipulasyonlara odaklanmaktadir. Kullanilan stratejilerden biri, genom diizenleme
arastirmalarina ilk girisinden bu yana odak noktasi olan Clustered Regularly Interspaced Short
Palindromic Repeat (CRISPR)-Cas teknolojisidir. Prokaryotlarda adaptif bir bagisiklik sistemi olan
CRISPR-Cas teknolojisi, bakteriyel ve 6karyotik hiicrelerde gen silme, ekleme ve degistirme
aracihgiyla hedef bolgede istenilen mutasyonlari olusturmakta yaygin olarak kullanilmaktadir.
CRISPR, E. coli'de metabolik yolaklarda hedeflenen mutasyonlari olusturarak endistriyel
uygulamalara uygun daha iretken sus elde etmek amaciyla uygulanmaktadir. Proteinlerin
glikozilasyon desenlerinin modifiye edilmesi alani olan glikomiihendislik, CRISPR/Cas sistemleri
sayesinde uygulanmasi son derece kolay hale gelmistir. Glikomihendislik glikozilasyon
modellerini insansilastirarak rekombinant proteinlerin terapotik kapasitesini énemli oOlglide
iyilestirebilmektedir. Glikozilasyon yolaklarini modifiye edebilmek, farmasotik endistrisi icin
glikosile edilmis dis zar vezikillerinin ve konjuge asilarin iretimini de kolaylastirir. Bu ¢calismada,
endistriyel Uretimdeki uygulamalar icin gesitli iyilestirme yaklasimlarini degerlendirmek icin bu
¢alismalarin sonuglari tim ayrintilariyla incelenmistir.

Anahtar Kelimeler: Escherichia coli, CRISPR, Glikom{ihendislik

ABSTRACT

Microorganisms have provided an attractive biomanufacturing platform for the production of
various value-added products. Recombinant proteins are among the highest-level
biotechnological products that are mainly produced in microorganism platforms in addition to
animal cell culture systems. Escherichia coli, the leading microorganism in recombinant protein
expression systems, is generally the model organism in many studies due to its fast growth, easy
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handling, industrial scalability, and readily available abundant information about its genetics.
Despite these facts, there is still room for improvement in the expression of challenging proteins,
and extensive research is being conducted to optimize protein folding and increase vyield for
industrial applicability. These studies focus on general process optimization and genetic and
metabolic manipulations. One of the strategies utilized is Clustered Regularly Interspaced Short
Palindromic Repeat (CRISPR)-Cas technology, which has been the focus since its first
introduction to genome editing research. It acts as an adaptive immune system in many
prokaryotes, which has been extensively used for genome editing, including gene deletion,
insertion, and substitution in bacterial and eukaryotic cells. CRISPR/Cas9 has been widely used
to obtain more productive strains suitable for industrial applications by introducing targeted
mutations in metabolic pathways in E. coli. Additionally, glycoengineering, a method of
improving the properties of proteins by changing their glycosylation, is a technique that has
become immensely easier to implement thanks to CRISPR/Cas systems. It can substantially
improve the therapeutic capacity of recombinant proteins by humanizing the glycosylation
patterns. Modifying glycosylation pathways also facilitates the production of glycosylated outer
membrane vesicles and conjugate vaccines for the pharmaceutical industry. Here, the results of
these studies are discussed in all detail to evaluate various approaches to improvement for the
applications in industrial production.

Keywords: Echerichia coli, CRISPR, Glycoengineering
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OZET

Kemik dokulari, istemli veya istemsiz davranislar sebebi ile cok cesitli mekanik etkilere maruz
kalmaktadir. Kemik dokusu organik ve inorganik bilesiminden dolayi kompozit bir malzeme
ozelligi gostermektedir. Femur kemigi kiriklari hakkinda elde edilen dogru bilgiler, vakalarinin
minimum dlzeye indirilmesi konusunda fikir olusturabilir ve hasarli bolgeye uygulanacak
implant, protez ve fiksatorlerin tasariminda maksimum verim elde etmeyi saglayabilir. Femur
kemigi en dista kemige sertlik ve dayanim saglayan kortikal kemik, icte gozenekli yapisi
sayesinde kemige esneklik ve Uzerine gelen enerjiyi absorbe etme yetenegi kazandiran
trabekiler kemikten ve diyafiz olarak adlandirilan bélgede bulunan medullar bosluktan olusur.
Kemik dokunun bu yapisina ek olarak organik-inorganik bilesiminden dolayi karmasik bir yapiya
sahiptir ve kompozit bir malzeme olarak kabul edilmektedir. Calismada istatistiksel analiz icin
Taguchi metodu ve ANOVA kullaniimistir. Mekanik o6zelliklerin tespit edilmesinde ise
malzemelerin mekanik 6zelliklerini belirlemede yaygin olarak kullanilan G¢ noktali egilme
deneyi kemik numunelerine uygulanmistir. 9 adet koyun kemigi kullanilarak farkli cene ilerleme
hizlarinda (2, 4 ve 6 mm/dk), farkh destekler arasi mesafelerde (100, 120 ve 140mm) ve farkli
kuvvet uygulama noktalarinda (femur kemiginin tam orta bdlgesine (M), femurun dize yakin
dortte bir bolgesine (RM), femurun kalgaya yakin dortte bir bolgesi (LM)) elastisite modli
degerleri elde edilmistir. Cene ilerleme hizi, destekler arasi mesafe ve kuvvet uygulama noktasi
olmak {izere belirlenen Ui¢ parametrenin elastisite modulli degerleri lizerine etkisi deneysel ve
istatistiksel olarak arastirilmistir. Cene ilerleme hizi, destekler arasi mesafe ve kuvvet uygulama
noktasi olmak (izere li¢ parametrenin de elastisite modulil tGzerinde etkisi oldugu gozlenmistir.
En etkili parametreler 2mm/dk, 100mm, M olarak elde edilmistir.

Anahtar Kelimeler: Egilme deneyi, Elastisite Modill, Kemik Doku
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ABSTRACT

Bone tissues are exposed to a wide variety of mechanical effects due to voluntary or
involuntary behaviors. Bone tissue is a composite material due to its organic and inorganic
composition. Accurate information about femur bone fractures can provide an idea about
minimizing their incidence and can provide maximum efficiency in the design of implants,
prostheses and fixators to be applied to the damaged area. The femoral bone consists of the
outermost cortical bone, which provides rigidity and strength to the bone, the trabecular bone,
which gives the bone flexibility and the ability to absorb energy due to its porous structure,
and the medullary space in the region called diaphysis. In addition to this structure of bone
tissue, it has a complex structure due to its organic-inorganic composition and is considered as
a composite material. Taguchi method and ANOVA were used for statistical analysis in the
study. In determining the mechanical properties, the three-point bending test, which is widely
used to determine the mechanical properties of the materials, was applied to the bone
samples. By using 9 sheep bones, at different jaw progression speeds (2, 4 and 6 mm/min), at
different distances between supports (100, 120 and 140mm) and at different force application
points (right in the middle of the femur bone (M), in the fourth quarter of the femur close to
the knee) Elastic modulus values were obtained for one region of the femur (RM), one quarter
of the femur near the hip (LM). The effects of three parameters, namely jaw progression
speed, distance between supports and force application point, on the modulus of elasticity
values were investigated experimentally and statistically. It has been observed that all three
parameters, namely jaw progression speed, distance between supports and force application
point, have an effect on the modulus of elasticity. The most effective parameters were
obtained as 2mm/min, 100mm, M.

Keywords: Bending test, Modulus of Elasticity, Bone Tissue

75



IES’22 International Engineering Symposium | Engineering Applications in Industry
October, 28-30, 2022 | Izmir Democracy University, lzmir, Turkey

Kamera Tabanli Go6z Takibinde Goriintii Coziinirliginin Tespit
Dogruluguna Etkisi

Seval UGURLU!, Metin YILDIZ2

lizmir Demokrasi Universitesi, Fen Bilimleri Enstitiisi, Biyomedikal Bilimler ve
Mihendisligi Anabilim Dali, 1817103002 @std.idu.edu.tr

Zjzmir Demokrasi Universitesi, Mithendislik Fakiiltesi, Biyomedikal Miihendisligi,
metin.yildiz@idu.edu.tr

OZET

Kameral goz takip sistemleri; dikkat, odaklanma, uyku hali, biling veya diger zihinsel
durumlarin tespitinden, felcli veya fiziksel engelli bireylerin ihtiyaglarini gidermek icin tekerlekli
sandalye kullanimi, hasta yataginin hareket ettirilmesi, ev otomasyon ve iletisim sistemlerinin
gelistirilmesine kadar gibi pek c¢ok alanda kullaniimaktadir. Bu alanda kullanilan infrared
kamera tabanli profesyonel goz takip sistemlerinin fiyatlari 1000 ile 70000 dolarlar (18000TL -
1260.000 TL) araligindadir. Son vyillarda, engelli kisilerin bu tiir sistemlere erisimini
kolaylastirmak icin daha basit kameralar (web kamerasi vb.) kullanilarak goéz takip sistemi
gelistirilmesi yoniindeki akademik ¢alismalar artmistir. Bilgisayara entegre web kameralari ile
yapilan goz takip ¢alismalarinda bakilan nokta 50-60 cm mesafeden 4-7 derecelik sapma agisi
veya 5 ila 8 cm lik konum farki ile tespit edilebilmektedir. Basit bir web kamerasinin gozlige
monte edilerek gdziin hemen oniine tasindigl 6nceki ¢alismalarimizda, hatali tespit orani %1
lerin altina disiiriilmustir. Bu calismada, gézlige monte edilen bir mini kamera ile alinan farkli
¢ozlinurliuklerdeki gorlntliintin, bakilan noktanin tespit basarimi Uzerindeki etkileri
incelenmistir. Ekranin ortasi ve koselerine vyerlestirilmis noktalarin, 320*240 piksel
¢OzUnarlukll goruntl Gzerinde calisilarak, yatay eksende en fazla 6, disey eksende en fazla 8
piksel hata ile tespit edilebildigi gorilmustir. Ayni deneme 640%480 piksel ¢ozianirlukli
gorintd ile gercgeklestirildiginde, bakilan noktalarin yatay eksende en fazla 5, diisey eksende en
fazla 10 piksel sapma ile bulunabildigi tespit edilmistir. Distk ¢ozinirlikteki goriintiide kose
noktalari arasi aciklik; yatay eksende 61, diisey eksende 27 piksel iken, yiksek ¢ozinirlikli
gorintide yatay eksende 114, diisey eksende 53 piksel olarak o6lgllmistiir. Tespit edilen
noktalarin koordinatlarinin acikhklari dikkate alinarak yapilan bir hesap ile, kullanilan 15.6 inglik
ekran (yaklasik 34cm*19cm) (zerinde, bakilan iki noktanin, 320*240 ik gorintl icin yatay
eksende aralarinda yaklasik 3.4 cm, disey eksende yaklasik 5.6 cm; 640*480 lik gorinti icin
yatay eksende yaklasik 1.5 cm, diisey eksende yaklasik 3.6 cm mesafe varken hatasiz olarak
birbirinden ayrilabilecegi hesaplanmistir. Bu durum, daha yiksek ¢6zinirlikle ¢calismanin hata
oranini distrdiginid ve kameranin gozin yakinina tasinmasinin ucuz bir kamera ile dahi
bakilan noktanin engelli bireylerin iletisimi icin bir sistem gelistirilmesine olanak verebilecek
sekilde tespit edilebilecegini gostermistir.

Anahtar Kelimeler: Goz takip sistemleri, Kamera, Goriinti isleme, Gorlintl ¢ozinlrlGgu
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ABSTRACT

Eye tracking systems by camera; from attention, focusing, drowsiness, the determination of
consciousness or other mental conditions, to the use of wheelchairs to meet the needs of
paralyzed or physically disabled individuals, to the movement of patient bed, to home
automation and development of communication systems; are used in many areas. The prices
of infrared camera-based professional eye tracking systems used in this area are between 1000
and 70000 dollars. In recent years, academic studies have increased by using simple cameras
(webcam, etc.) for facilitate access to disabled people to such systems. In the eye tracking
studies performed with computer integrated cameras, the gaze point can be detected by a 4-
7-degree deviation from a distance of 50-60 cm or a position difference of 5 to 8 cm. In our
previous studies, where a simple webcam was mounted on the glasses and moved in front of
the eye, the incorrect detection rate has been reduced below 1 %. In this study, the effects of
the video image resolutions taken by a mini camera that the mounted eyeglasses on the
determination of the gaze point were examined. By gazing the points placed in the middle and
corners of the screen were studied with taken 320*240 pixels image, it has been observed that
the gaze point can be detected with a maximum error of 6 and 8 pixels on the horizontal and
vertical axis, respectively. When the same trial was performed with a resolution of 640*480
pixels, it was found that the gaze points can be found with a maximum of 5 pixels on the
horizontal axis and a maximum of 10 pixels on the vertical axis. A distance of 61 pixels on the
horizontal axis and 27 pixels on the vertical axis were measured between the corner points in
the low-resolution image, 114 pixels on the horizontal axis and 53 pixels on the vertical axis in
the high-resolution image. Considering the distances and error amounts between the detected
points on the 320*240 pixel image, if two points placed on the 15.6 inch screen with a distance
of approximately 3.4 cm on the horizontal axis and approximately 5.6 cm on vertical axis, they
can be separated from each other without error. For the 640*480-pixel image, this detection
can be done with approximately 1.5 cm on the horizontal axis and approximately 3.6 cm on
vertical axis. This study has shown that working with higher resolution, reduces the error rate
and that if the camera's positioning near the eye, gaze point can be detected accurately in such
a way that is even with a cheap camera. Such a system can allow the development of a virtual
keybord for the communication of disabled individuals.

Keywords: Eye tracking systems, Camera, Image processing, Image resolution

77



IES’22 International Engineering Symposium | Engineering Applications in Industry
October, 28-30, 2022 | Izmir Democracy University, lzmir, Turkey

Development of Oxaliplatin-conjugated Melanin Nanoparticles for
Colorectal Cancer Therapy

Giileycan Dedecengiz?, Sakip Onder?, Gizem Kaleli Can?

Department of Biomedical Engineering, Yildiz Technical University, Istanbul, TURKEY
guleycan@yildiz.edu.tr, sonder@yildiz.edu.tr

2Department of Biomedical Engineering, 1zmir Democracy University, Izmir, TURKEY
gizem.kalelican@idu.edu.tr

OZET

2020 yilinda yapilan bir arastirmaya gore kanserden kaynakli olimlerin yaklasik %9,4 Gni
kolorektal kanser olusturmaktadir. Bu hastaligin geleneksel kanser tedavisinde cerrahi,
kemoterapi ve radyoterapi rutin olarak kullaniimaktadir. Fakat timorlerin cerrahi olarak
uzaklastiriimasi sadece kanserin erken evrelerinde etkili bir secenek iken; radyasyon tedavisi
saghkli hiicrelere, organlara ve dokulara zarar vermektedir. Kemoterapi, hizli bliyliyen kanser
hicrelerini 6ldiirerek morbidite ve mortaliteyi azaltsa da, bu tiir bir tedavi, viicutta enjekte
edildikten sonra saglikli hiicrelere zarar vermesi nedeniyle bircok olumsuz yan etkiye neden
olabilir. Nanotip, geleneksel kemoterapi uygulamalarina alternatif bir ¢6zim olarak sunulan,
yliksek doz gereksinimlerini sinirlayarak, gelismis biyoyararlanim ile kemoterapoétiklerin
kontrolli salinimini saglayarak ve yan etkileri ortadan kaldirarak hasta uyumuna yardimci
olarak kanser yonetiminde devrim yaratma glicline sahip yeni bir yaklasimdir. Literatiirde
kolorektal kanseri 0Ozelinde bu yaklasimi benimsemis geleneksel kemoterapi ilaci olan
oksaliplatinin(OXP) kontrolli salimi icin mikrokireler, poli (fenilen etinilen), hidrojeller,
lipozomlar vb. malzemelerin kullanimina dair ¢alismalara rastlanmistir. Diger kanser tirlerinde
test edilmis fakat oksaliplatin icin henlz performansi denenmemis olan biyolojik kdkenli
malzemeler, biyouyumluluk, biyolojik olarak pargalanabilirlik, diisiik sito-, geno-toksisite ve
strdurulebilirlik gibi cok yonliu o6zelliklerinden dolayl nanotasiyicilar olarak fazlasiyla talep
edilmektedir. Bu calisma kapsaminda literatiirde ilk defa oksaliplatin yiikli dogal melanin
nanoparcaciklarinin(MNP) (retimi, karakterizasyonu ve kontrolli saliminin aydinlatiimasi
amaclanmistir. Bu kapsamda mirekkep baliginin mirekkebinden melanin nanoparcaciklari
ekstrakte edilmis ve FTIR, SEM ve DSC-TGA kullanilarak bu parcaciklarin fiziksel ve kimyasal
karakterizasyonu gerceklestirilmistir. SEM analizleri, MNP’lerin parcacik boyutunun ortalama
120-150 nm arasinda degiskenlik gosterdigini ve kiiresel bir sekle sahip olduklarini géstermistir.
FTIR analizlerinde melanine ve oksaliplatine ait karakteristik pikler gozlemlenmistir.

DSC-TGA analizi sonucunda ise MNP’nin agirlik kaybinin belirgin olarak 150-200 °C arasinda ve
600 °C ‘de oldugu ve 600°C’de agirliginin yaklasik % 50’sini kaybettigi gorilmustlr. Son olarak
farkli konsantrasyonlardaki OXP ile konjuge MNP ler hazirlanmistir ve kontrolli salim profilleri
aydinlatilmistir. Gelistirilen nano-kemoterapoétik formiilasyonun, nanotip aracili etkili kanser
tedavilerine o6ncelik veren diger klinik uygulamalar icin geleneksele muadil ve givenli bir
alternatif olabilecegi dustinilmektedir.

Anahtar Kelimeler: Kolorektal kanser, Oksaliplatin, Dogal melanin nanopargaciklari
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ABSTRACT

According to a study conducted in 2020, approximately 9.4% of cancer-related deaths are
caused by colorectal cancer. Surgery, chemotherapy and radiotherapy are routinely used in the
traditional cancer treatment of this disease. However, while surgical removal of tumors is an
effective option only in the early stages of cancer; radiation therapy damages healthy cells,
organs, and tissues. Although chemotherapy reduces morbidity and mortality by killing fast-
growing cancer cells, this type of treatment can cause many negative side effects as it damages
healthy cells after it is injected into the body. Nanomedicine is a new approach offered as an
alternative solution to traditional chemotherapy applications, with the power to revolutionize
cancer management by limiting high dose requirements, providing controlled release of
chemotherapeutics with improved bioavailability, and helping patient compliance by
eliminating side effects. In the literature, studies on the use of materials such as microspheres,
poly (phenylene ethinylene), hydrogels, liposomes for the controlled release of oxaliplatin
(OXP), a traditional chemotherapy drug that has adopted this approach in colorectal cancer,
have been found. Materials of biological origin, which have been tested in other cancer types
but whose performance has not yet been tested for oxaliplatin, are highly demanded as
nanocarriers due to their versatile properties such as biocompatibility, biodegradability, low
cyto-, geno-toxicity and sustainability. In this study, it is aimed to elucidate the production,
characterization and controlled release of natural melanin nanoparticles (MNP) conjugated
with oxaliplatin for the first time in the literature. In this context, melanin nanoparticles were
extracted from cuttlefish ink and physical and chemical characterization of these particles was
carried out using FTIR, SEM and DSC-TGA. SEM analyzes showed that the particle size of MNPs
varies between 120-150 nm on average and they have a spherical shape. Characteristic peaks
of melanin and oxaliplatin were observed in FTIR analysis. As a result of DSC-TGA analysis, it
was observed that the weight loss of MNP was significantly between 150-200 °C and 600 °C,
and it lost approximately 50% of its weight at 600 °C. Finally, MNPs conjugated with OXP at
different concentrations were prepared and their controlled release profiles were elucidated.
It is thought that the developed nano- chemotherapeutic formulation may be a safe alternative
to the traditional for other clinical applications that prioritize effective nanomedicine-mediated
cancer treatments.

Keywords: Colorectal cancer, Oxaliplatin, Natural melanin nanoparticles
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OZET

Saglhk hizmetleri sirasinda meydana gelen enfeksiyonlar blylk oranda o6limle
sonuglanmaktadir. Hastaneyle iliskili enfeksiyonlarin %65'inden fazlasi implantlar veya tibbi
cihazlarla iliskilidir. Cihazlarin, cerrahi operasyonlarla viicuda implantasyon siireclerinde ya da
ilerleyen sireglerde, ylzeyleri mikroplarin (bakteri, virls ve mantar vb.) dagilmalari,
tutunmalari ve ¢ogalmalari icin elverisli hale gelir. Bu nedenle, bu ylizeylerdeki mikrobiyal
kolonizasyon, saglik hizmetiyle iliskili enfeksiyonlara sebep olmaktadir. Anti-mikrobiyal
kaplamalar, bakteri kolonizasyonunu en aza indirmek ve yilzeylerde biyofilm olusumunu
engellemek icin kullanilmaktadir. Kaplamalardaki anti-mikrobiyal 6zellik, mikrobiyal
tutunmanin 6nlenmesine (kirlenme 6nleyici) ve/veya bakterisidal stratejilere, yiizeyle temastan
once veya sonra mikroplari oldiirmeye dayanir. Her iki mekanizmayi da tek bir kaplamada
uygulamak, her birinin faydalarini birlestirir ve mikrobiyal kolonizasyonun inhibisyonunu
arttirir. Bu derlemede hem geleneksel sentez yontemleri hem de Plazma destekli kimyasal
buhar biriktirme (PECVD) teknigi ile kaplamalarin hazirlanmasi ele alinmaktadir. PECVD teknigi,
geleneksel sentez tekniklerine gére daha distk biriktirme sicakliklari, ince film kalinliklarinin
kolay kontroli ile ylksek biriktirme oranlari ve biriktirme sonunda hicbir kirlilik olmamasi gibi
avantajlari nedeniyle kaplamalarin gelistiriimesi icin etkileyici bir sekilde cekicidir. Spesifik
olarak, PECVD-polimer bazli kirlenme Onleyici ve bakterisidal kaplamalar ayrintili olarak
aciklanmustir.

Anahtar Kelimeler: Plazma destekli kimyasal buhar biriktirme, Anti-mikrobiyal, Kirlenme
onleyici, Polimer bazli kaplamalar, Tibbi implantlar
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ABSTRACT

Infections occurring during healthcare services result in death to a large extent. More than 65%
of hospital-associated infections are associated with implants or medical devices. When such
materials are inserted into the body, they result in microbes (bacteria, viruses and fungi etc.)
migration, and conducive surfaces for their attachment and proliferation. Thus, microbial
colonization on these surfaces is responsible for most healthcare-associated infections (HAI).
Anti-microbial coatings have gained attention to minimize bacterial colonization and inhibit
biofilm formation on the surfaces. Effective anti-microbial coatings are based on a prevention
of microbial attachment (anti-fouling), or/and on bactericidal strategies, killing microbes either
before or after contact with the surface. Applying both mechanisms in a single coating
combines the benefits of each and increases inhibition of microbial colonization. In this review,
the preparation of coatings by both conventional synthesis methods and Plasma enhanced
chemical vapor deposition (PECVD) technique are discussed. The PECVD technique is
impressively attractive for the development of coatings due to its advantages over
conventional synthesis techniques such as lower deposition temperatures, high deposition
rates with easy control of the thin film thicknesses and no impurities at the end of deposition.
Specifically, antifouling and bactericidal coatings based on PECVD-polymer are described in
detail.

Keywords: PECVD, anti-microbial, Anti-fouling, Polymer-based coatings, Medical implants
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