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BRAD COLLOQUIUM'24

Artificial Intelligence

Yildiz Teknik Universitesi, 113 yildir bilim ve teknoloji iiretmeye duydugu tutkuyla, gelecegi sekillendiren
projelere imza atmis ve insanhigin gelisimine Onemli katkilar saglamistir. GradColloquium'24,
Universitemizin teknolojinin siirlarini zorlayarak bilim diinyasinda yeni ufuklar agma misyonunu yansitan,
yapay zeka alanindaki nitelikli arastirmalarimiz ve gelistirdigimiz yenilik¢i ¢oziimleri ulusal ve uluslararasi
arenaya tasityan yeni ve 6nemli bir adimi ifade ediyor. Yildiz Teknik Universitesi, bilimsel arastirma ve
inovasyonda Oncii roliinii her gegen giin daha da pekistiriyor.

Bu kolokyum, lisansiistii 6grencilerimize arastirmalarini sunma ve tartisma firsati verirken ayn1 zamanda
yeni is birliklerinin temellerini atmakta ve bilimsel calismalarin daha ileriye tasinmasina olanak
saglamaktadir. Farkli disiplinlerden gelen bilgi ve uzmanligin birlestigi bu tiir etkinlikler, yapay zeka gibi
karmagik ve hizla gelisen bir alanda biiyiik deger tasimaktadir.

Bu etkinligin diizenlenmesinde emegi gecen tiim akademisyenlerimize, arastirmacilarimiza ve
katilimcilarimiza tesekkiir ederim.

Yildiz Teknik Universitesi olarak, bilim ve teknoloji diinyasinin merkezinde olmaya devam edecegimizi bir
kez daha vurgulamak isterim. GradColloquium'24'iin, yapay zeka alaninda yeni is birliklerine ve projelere
zemin hazirlayarak bilimin 15111 yaymaya devam edecegine inantyorum.

Prof. Dr. Tamer Yilmaz
Rektor
Yildiz Teknik Universitesi
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Artificial Intelligence

Universitenin bilim politikalarinin belirlenmesinde ve uygulanmasinda énemli bir role sahip olan Fen
Bilimleri Enstitiisii, bilimsel arastirma ve egitim alanlarinda 6ncii olma ve bilgiyi daha genis kitlelere ulastirma
misyonunu tasir. Disiplinler arasi yaklasimin vurgulanmasi ve bilimin sinirlarin1 zorlayan calismalarin
sunulmast enstitiiniin Oncelikleri arasindadir. Enstitlimiizce diizenlenen, yenilik¢i arastirma alanlarinda
deneyimli arastirmacilarla lisansiistii 6grencileri bulusturan GradTalks serisi ve GradWorkshops ile bilimdeki
yeni egilimler lizerine disiplinler arasi bilimsel tartisma ortamlar1 saglanmis ve 6ncelikli konularda farkindalik
olusturulmustur. Bu yil ilk defa diizenlenen GradColloquium Kkariyerlerinin basindaki lisansiistii
Ogrencilerimize, arastirmalarini uluslararasi bir atmosferde sunma ve tartisma firsati vermek amaciyla
planlanmistir. GradColloquium her yi1l farkli bir alanda panel, poster ve s6zlii sunumlari agirlayacaktir.

Kisa bir gelecekte sosyo-ekonomik ve bilimsel agidan ¢ok 6nemli degisikliklere yol agmasi beklenen ve hizli
yiikselisine tanik oldugumuz «Yapay Zeka» temasi altinda 4 Haziran 2024 tarihinde YTU Tarihi Hamam’da
diizenlenen GradColloquium’24, tez caligmalarin1 yapay zeka alaninda siirdiiren, gelecegi tasarlayan geng
bilim insanlarinin bir araya gelerek arastirmalarin1 ve deneyimlerini paylasarak yeni isbirlikleri
olusturabilmesi amaciyla gerceklestirilmistir. Kolokyumda yapay zekanin giincel gelismeleri, etkileri ve
gelecekteki potansiyeli ele alinacaktir. Kolokyumun, yapay zeka teknolojilerinin giincel durumunu anlamak
ve gelecekteki yonlerini kesfetmek i¢in bir platform saglayacagina inaniyoruz. Yapay zeka, insanligin
smirlarin1 zorlayan ve gelecek i¢in umut olan ama ayn1 zamanda hizli gelisimiyle diislindiiren bir disiplin
olarak goriilmektedir. Geng arastirmacilarimiz ile birlikte ¢alismak, gelecegin teknolojilerini sekillendirmek
icin anlamak ¢ok dnemli olup katilimiz ve katkilar i¢in ¢ok tesekkiir ederiz.

Saygilarimizla,
Prof. Dr. Belkis BILGIN ERAN- Fen Bilimleri Enstitiisii Miidiirii

Do¢. Dr. Nihan KAHRAMAN- Fen Bilimleri Enstitiisii Miidiir Yardimcist
Dr. Ogr. Uyesi Melih CINAR- Fen Bilimleri Enstitiisii Miidiir Yardimcist
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ERAD COLLOQUIUM24

Artificial Intelligence

Bugiiniin hizla gelisen teknoloji diinyasinda Yapay Zeka, “doniistiiriicii degisimin” en Onemli aracidir.
Gelistirilen Yapay Zeka modelleri saglik, hukuk ve finansmandan enerji, ulasim ve iletisime kadar hayatimizin
her alaninda basarili uygulamalarla dikkat ¢ekmektedir. Yapay Zeka'nin hayatimiza yaptigi bu dokunuslar
devrim niteliginde degisimlere yol agmakta, bir zamanlar bilim kurgunun konusu olan geligsmeleri akla
getirmektedir. Ancak bu potansiyelin gerceklestirilmesi, ¢esitli alanlardan gelen bilgi ve uzmanhigin birlestigi
ortak bir ¢abay1 gerektirir. Disiplinler arasi ig birligi sayesinde Yapay Zeka'nin giiciinden en iist seviyede
yararlanabiliriz. Bilgisayar bilimcilerinin tasarim ve yazilim becerilerini, miihendislerin analitik ve pratik
yaklagimlarini, matematikgilerin kili kirk yaran hassasiyette islemlerini ve ¢esitli alanlardan bilim insanlarinin
yaratici diisiincelerini bir araya getirerek Yapay Zeka'nin neler basarabilecegini hayal etmek bile kolay degil.

Basta Elektrik Elektronik Fakiiltemizden olmak {izere ¢ok ¢esitli boliimlerimiz tarafindan iiretilen yayinlar,
yapilan projeler ve endiistriye sunulan yenilik¢i ¢oziimler Universitemizin bu alandaki giiciinii agikca
gostermektedir. GradColloquium’24, konuya 6zgii ¢aligmalarini sunacak lisansiistlii 6grenciler ile i birligi
ortam1 saglayarak calismalar1 daha yiiksek seviyeye eristirmeyi tesvik etmek, fikir ve tecriibe aligverisini
desteklemek ve yeni ortakliklar kurmak i¢in ¢ok degerli bir doniim noktasi olacak, elverisli bir platform goérevi
yapacaktir. Bu 6ncii ¢cabanin bir parcasi oldugunuz i¢in tesekkiir ederiz.

Saygilarimla,

Prof. Dr. Seref Naci ENGIN
Elektrik Elektronik Fakiiltesi Dekani

11



w YILDIZ TEKNIK WU‘ OOOOOOOOOOOOOOO
% U UNIVERSITESI % SCIENCE & ENGINEERING

Davetli Konusmacilar
Invited Guests

BRAD COLLOQUIUM'24

Artificial Intelligence

12



ERAD COLLOQUIUM'24

Artificial Intelligence

Dr. Ziimriit MUFTUOGLU
T.C. Cumhurbaskanhg Dijital Doniisiim Ofisi-Uzman

Tirk Standartlar1 Enstitiisii'nde miihendislikten daire baskanhigina kadar farklh
kademelerde gorev almis olup, su anki gorevini Dijital Dontlistim Ofisi'nde Uzman
olarak yiirtitmektedir. Agustos 2021 tarihinde yayinlanmis olan Ulusal Yapay Zeka
- aoeak Stratejisi kapsaminda olusturulmakta olan Yapay Zeka Ulusal Risk Yonetimi
Cergeve& Qahsmalarml yiiriitmektedir. Yildiz Teknik Universitesi Elektronik-Haberlesme Miihendisligi
boliimiinde, kritik sistemlerde kullanilan makine Ogrenmesi algoritmalarinda mahremiyet koruyucu

teknolojiler lizerine doktora egitimini tamamlamistir. OECD Yapay Zeka Yonetisimi Calisma Grubu'nun
bagkan yardimcilarindan biri, NATO Veri ve Yapay Zeka Inceleme Kurulu iiyesi ve Yapay Zeka Konusunda
Kiiresel Ortaklik(GPAI) girisiminde uzman olarak iilkemizi temsil etmektedir.

Kamu Yaklasimiyla Gelecegi Sekillendirmek: Yapay Zekanin Firsatlari ve
Zorluklan

Yapay Zeka(YZ) teknolojilerinin kullanimi giin gectikce hayatimiza daha fazla niifuz etmekte ve bu siireg
sundugu firsatlarin yani sira bazi kaygilar1 da giindeme getirmektedir. Tiirkiye Agustos 2021 tarihinde
yayinlamis oldugu Ulusal Yapay Zeka Stratejisi(UYZS) ile ilgili tedbirler kapsaminda istthdamdan, kaliteli
veriye ve teknik altyapiya erisime, sosyoekonomik uyumu hizlandiracak diizenlemelerin yapilmasina kadar
birgok hususu ele almaktadir. Ote yandan Strateji OECD, G20, AB ve UNESCO tarafindan belirlenen insan
odaklt YZ ilkelerinin paydasi olup “giivenilir ve sorumlu YZ” deger ve ilkelerini benimsemektedir. Bu
kapsamda uluslararas1 caligmalar yakinen takip edilmektedir. Gergeklestirilecek olan sunumda UYZS
kapsaminda ytiriitiilmekte olan caligmalarin yani sira, Avrupa Komisyonu tarafindan Mayis 2024’ te
onaylanmis olan AB YZ Tiiziigiiniin tilkemizdeki yansimas1 hakkinda da bilgi verilecektir.
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Murat KUZLU (Senior Member, IEEE)

currently serves as an Associate Professor in the Department of Engineering
Technology at Old Dominion University (ODU) in Virginia, USA. He earned his B.Sc.,
M.Sc., and Ph.D. degrees in electronics and telecommunications engineering from
Kocaeli University, Turkey. Prior to joining ODU, he held the position of Senior
Researcher at the Scientific and Technological Research Council of Turkey
(TUBITAK) and served as a Research Assistant Professor at the Advanced Research
Institute, Virginia Tech (VT). His research interests include cyber-physical systems,
smart systems, artificial intelligence (Al), trustworthy Al, and next-generation networks.

Believe in It, but Don’t Trust It: Trustworthy Al

In recent years, Artificial Intelligence (Al)-based methods have been widely applied in various fields, such as
healthcare, manufacturing, communication, energy, finance, law, education, and self-driving cars. However,
these advancements also raise serious concerns related to the trustworthiness of Al systems, particularly
regarding bias and incorrect outputs due to insufficient model transparency and explainability. These concerns
highlight the need for 'Trustworthy Al," which refers to Al systems that are reliable, transparent, explainable,
accountable, secure, and fair. While research has primarily focused on Al performance, especially precision,
it often overlooks trustworthiness. This talk provides an overview of the principles of Trustworthy Al, along
with a path toward reliable, transparent, and fair Al applications.
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Prof. Dr. Bora Isildak lisans derecesini 2005 yilinda Bogazi¢i Universitesi Fizik
Boliimii'nden aldi. Doktora derecesini 2011 yilinda Yiiksek Enerji Deneysel
Parcacik Fizigi alaninda yine Bogazi¢i Universitesi Fizik Boliimii'nden aldi.
Doktorasinin son iki yilinda (2009-2011) c¢alismalarina CERN'deki (Avrupa
Niikleer Arastirma Merkezi) CMS (Compact Muon Solenoid) Deneyi'nde devam
etti. 2011 yilinda Ozyegin Universitesi dgretim iiyesi kadrosuna katilan Prof. Dr.
Bora Isildak, 2023 yilinda Yildiz Teknik Universitesi Fizik Boliimiin’de goreve
baglamistir. CERN'deki arastirmalarini proton-proton ¢arpismalarinda Kuantum
Kromodinamigi (QCD) jet iiretimi Ol¢limler, egzotik parcaciklarin kesfi ve yapay 6grenme tekniklerinin
yiiksek enerji parcacik fiziginin degisik alanlarinda uygulanmasi iizerine yapmaktadir. Yildiz Teknik
Universitesi Elektrik-Elektronik Fakiiltesi biinyesinde, 2024 yilinda ilk defa 6grenci alacak olan Yapay Zeka
ve Veri Miihendisligi Boliimii'niin baskan1 olarak gorev yapacaktir.

Degerli Katilimeilar,

Yildiz Teknik Universitesi Fen Bilimleri Enstitiisii’niin, akademik diinyanin en dinamik ve yenilikgi
alanlarindan biri olan yapay zeka konusunda {iniversitemizde yiiriitiillen yiliksek lisans ve doktora
calismalarinin  bulgularin1 paylagmak tizere diizenledigi bu kolokyumda sizlerle bir araya gelmenin
mutlulugunu yastyorum. Ogrencilerimizin yogun emek ve dzveriyle gerceklestirdikleri arastirmalar, bilimsel
bilginin sinirlarini genisletmenin yani sira, topluma ve teknolojiye deger katma amaci tagimaktadir. Bu
kolokyum, ogrencilerimizin tez calismalarindan elde ettikleri 6dnemli bulgular1 sunmalar1 ve akademik
cevrelerle paylagsmalari icin 6nemli bir platform sunmaktadir. Her bir sunum, sadece bireysel bir akademik
basar1 degil, ayn1 zamanda iiniversitemizin arastirma kapasitesinin ve bilimsel katkilariin bir gostergesidir.
Calismalarin her biri, hem teorik hem de pratik agidan yapay zekanin ¢esitli alanlarindaki gelismelerine 151k
tutmaktadr.

Ogrencilerimizin gerceklestirdigi arastirmalar, yapay zeka teknolojilerinin saglik, miihendislik, veri analitigi,
otomasyon ve daha bircok alanda nasil yenilik¢i ¢oziimler sundugunu gostermektedir. Bu calismalar,
gelecegin bilim insanlar1 ve uzmanlar1 olarak 6grencilerimize sadece akademik bilgi degil, ayn1 zamanda
arastirma yapma, problem ¢ozme ve yenilik¢i diisiinme becerileri de kazandirmaktadir. Kolokyumun,
katilimcilar arasinda degerli bilgi alisverislerine ve yeni igbirliklerine vesile olmasini temenni ediyorum. Bu
siirecte emegi gegen tiim Ogrencilere, danisman hocalarimiza ve diizenleme komitesine tesekkiirlerimi
sunarim. Bilimsel ¢aligmalarin ve akademik basarilarin tesvik edildigi, desteklendigi ve paylasildig: bu tiir
etkinliklerin artarak devam etmesini dileklerimle.

Prof. Dr. Bora ISILDAK
Fen Edebiyat Fakiiltesi

Fizik Bolimii
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Akilli Sehirlerde Derin Ogrenme Kullanilarak Kalabahk
Anomali Tespiti
Ebubekir Siddik Ceylan®; Nihan Kahraman?;
Tiibitak Bilgem, Kocaeli, siddik.ceylan@std.yildiz.edu.tr

2Y1ldiz Teknik Universitesi, Fen Bilimleri Enstitiisti, Elektronik Haberlesme
Miihendisligi, Istanbul, nicoskun@yildiz.edu.tr

Anahtar Kelimeler: Anomali Tespiti, Anomali Siniflandirma, Nesne Sayma,
Derin Ogrenme, Transfer Ogrenimi

Gliniimiizde kiiresel niifusun hizla artmasi, sehirlerin idari, altyapisal ve sosyal karmagikligini
biiylik dl¢iide artirmistir. Bu karmasiklik, sehir yonetimlerinin daha sofistike ve etkili ¢oziimler
tiretme ihtiyacint dogurmustur. Bu baglamda sehirler, akilli sehir konseptine dogru evrim
gecirmektedir. Akilli sehirler, modern bilgi iletisim teknolojilerinin, yapay zeka, nesnelerin
interneti, bulut bilisim ve biiyiik veri gibi 6ncii teknolojilerin entegrasyonu ile yasam kalitesini
artirmaya ve daha yiiksek giivenlik c¢oziimleri gelistirerek stratejik bir ¢oziim olanaklari
sunmaktadir. Sehrin refahin1 ve giivenligini artirmada kilit rol oynayan araglardan biri de
gozetleme sistemleridir. Bu sistemler, trafik yonetimi, enerji verimliligi, ¢evresel izleme gibi
alanlarda faaliyet gostererek, akilli sehirlerin siirdiiriilebilir ve yenilik¢i bir gelecek insa
etmesine yardimci olmaktadir. Bu ¢aligmanin amaci, gozetleme sistemlerinden faydalanilarak
ve yapay zeka teknolojileri kullanilarak akilli sehirlerdeki giivenlik altyapisini giiglendirecek
bir sistem insa etmektir. Bunu gerceklestirmek icin, ilk olarak gdzetleme sistemlerinden alinan
kalabalik ortamdaki goriintiiler ile bu alanda akademik ve acik kaynak olarak en ¢ok kullanilan
goriintiiler birlestirilerek 6n islemlere tabi tutulup, sonrasinda ise transfer 6grenimi mimarisi
tabanli egitilen modelden gecirilerek silah, bigak gibi nesnelerin tespiti yapilmaktadir. Buna ek
olarak kalabalik ortamlarda bulunan nesnelerin ve insanlarin sayilarint da hesaplamak i¢inde
evrisimli ve yinelemeli sinir ag1 tabanli bir model 6nerilmektedir. Bu modellerin yaninda,
kalabalik ortamlardaki siddet, kavga, su¢ gibi anomali olaylarini tespit etme ve siniflandirma
islemi yapmak i¢in {i¢ boyutlu ve genisletilmis evrisimli sinir agi tabanli model
gelistirilmektedir. Bu modeller paralel sekilde calistirilarak tek bir glivenlik kamerasindan
alinan kalabalik ortamlardaki goriintiilerden, tehlike olusturan silah, bigak gibi nesnelerin
tespiti ve sayisi belirlenirken, meydana gelen anomali olaylar1 tanima ve siiflandirma yapilip,
0 olayda bulunan insan sayisinin tespit edilmesi saglanarak, birden fazla faydali bilgi elde
edilerek sehirlerde bulunan giivenlik altyapisini daha akilli hale getirilmesini, olaylarin erken
tespit edilmesini ve olaylara daha hizli sekilde miidahale edilmesine yardimci olmasi
hedeflenmektedir. Sonug olarak bu ¢alismada algilama siniflandirma ve sayma problemlerine
¢ozlim getirilerek literatiirde yapilmis olan kalabalik ortamdaki anomali ¢aligmalarina yeni bir
bakis a¢is1 sunulmaktadir.

Kaynaklar:

[1]. Muhammad, A.N., Aseere, A.M., Chiroma, H. et al. "Deep learning application in smart cities: recent development, taxonomy,
challenges and research prospects.” *Neural Comput & Applic* 33, 2973-3009 (2021). https://doi.org/10.1007/s00521-020-
05151-8.

[2]. Chandrakala, S., Deepak, K., Revathy, G. "Anomaly detection in surveillance videos: a thematic taxonomy of deep models,
review and performance analysis." *Artif Intell Rev* 56, 33193368 (2023). https://doi.org/10.1007/s10462-022-10258-6.

[3]. Herath, M.K.K.M.B., Mittal, Mamta. "Adoption of artificial intelligence in smart cities: A comprehensive review."
*International Journal of Information Management Data Insights* 2(1), 100076 (2022).
https://doi.org/10.1016/j.jjimei.2022.100076.

[4]. Javed, Abdul Rehman, Ahmed, Wagas, Gadekallu, Thippa, Reddy, Praveen, Alazab, Mamoun. "A Survey of Explainable
Artificial Intelligence for Smart Cities." *Electronics* 12 (2023). DOI: 10.3390/electronics12041020.

[5]. Tyagi, B., Nigam, S., Singh, R. "A Review of Deep Learning Techniques for Crowd Behavior Analysis." *Arch Computat
Methods Eng* 29, 5427— 5455 (2022). https://doi.org/10.1007/s11831-022-09772
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Giyilebilir Cihazlarda Ger¢ek Zamanh Yiiz Tamima: Akilh
Gozliiklerde Karsilasilan Zorluklar ve Coziimler
Emre Parlak®; Nihan Kahraman?

*Sorumlu Yazar: emre.parlak@yildiz.edu.tr

'Adres: Yildiz Teknik Universitesi; Elektrik-Elektronik Fakiiltesi; Elektronik ve Haberlesme Miihendisligi;
Elektronik (Dr.)

Anahtar Kelimeler: Yiiz Tanima, Verifikasyon, Akilli Gozlikler, Giyilebilir Teknolojiler,
Arttirilmis Gergeklik

Yiiz tanima teknolojisinin akill gézliiklerle entegrasyonu, giyilebilir teknoloji ve yapay zeka
alanlarinda 6nemli bir ilerleme sunmaktadir [1]. Bu arastirma, dogal ve goze batmayan bir
sekilde sorunsuz ve hizli tanimlama elde etmeyi amaclayan akilli gozliiklerde gercek zamanli
yiiz tanima ve dogrulama uygulamasini arastirmaktadir. Calisma, giyilebilir cihazlar i¢in yliz
tanima algoritmalarinin optimizasyonu, uzun siireli kullanim sirasinda kullanict konforunun
saglanmas1 ile gizlilik ve gilivenlik standartlarinin korunmasi gibi temel zorluklari ele
almaktadir [2].

Cesitli akilli gozlik modellerinin karsilagtirmali analizi yoluyla, bu calisma entegre
kameralarin, ekranlarin ve destekleyici yazilim ekosistemlerinin  performansini
degerlendirmektedir. Ozellik ¢ikarma ve gercek zamanl veri igleme igin konvoliisyonel sinir
aglar1 (CNN'ler) gibi gelismis makine 6grenimi tekniklerinin entegrasyonu arastirmanin odak
noktasidir [3].

Dabhili kameralar ile ekranlara sahip akilli gzliiklerin ger¢cek zamanl yiiz tanima i¢in etkili bir
¢Oziim saglayacagin1 ancak maliyet ve kullanilabilirlik hususlarinin 6nemli zorluklar
olusturdugunu 6ngérmekteyiz. Calismada ayrica, artirllmis gerceklik (AR) 6zelliklerinden
yararlanma ve saglam yazilim gelistirme kitleri (SDK'lar) gelistirme gibi kullanici etkilesimini
ve sistem entegrasyonunu gelistirmeye yonelik yenilik¢i yaklagimlar arastirilmaktadir [4].

Arastirmamizin dogal ve verimli yiliz tanima ve dogrulama icin akilli gézliklerin pratik
uygulamalar1 ve gelecekteki potansiyeli hakkinda i¢goriiler sunarak, biiyliyen giyilebilir
teknoloji ve yapay zeka alanina katkida bulunacagini 6ngérmekteyiz.

Kaynakga:

[1] M. Dehghani and R. M. Dangelico, “Smart wearable technologies: state of the art and evolution over time
through patent analysis and clustering,” Int. J. Prod. Dev., vol. 22, no. 4, pp. 293-313, Jan. 2018, doi:
10.1504/13PD.2018.091148.

[2] W. Xu, Y. Shen, N. Bergmann, and W. Hu, “Sensor-Assisted Face Recognition System on Smart Glass via
Multi-View Sparse Representation Classification,” in 2016 15th ACM/IEEE International Conference on
Information Processing in Sensor Networks (IPSN), Apr. 2016, pp. 1-12. doi: 10.1109/1IPSN.2016.7460721.

[3] D. Shi a nd H. Tang, “Face recognition algorithm based on self-adaptive blocking local binary pattern,”
Multimed. Tools Appl., vol. 80, no. 16, pp. 23899-23921, Jul. 2021, doi: 10.1007/s11042-021-10825-z.

[4] C. McKelvey, R. Dreyer, D. Zhu, W. Wang, and J. Quarles, “Energy-Oriented Designs of an Augmented-
Reality Application on a VUZIX Blade Smart Glass,” presented at the 2019 10th International Green and
Sustainable Computing Conference, IGSC 2019, 2019. doi: 10.1109/1GSC48788.2019.8957173.
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Statistical Tools in Action:
Enhancing Predictive Maintenance of Industrial Equipment through
Vibration Analysis

Alihan Oztiirk®; Prof. Dr. Seref Naci Engin?;
*Corresponding author: alihan.ozturk1@std.yildiz.edu.tr

!Address: Graduate School of Science and Engineering, Control and Automation
Engineering)

Keywords: unsupervised learning, statistics, predictive maintenancePredictive maintenance
(PdM) is a proactive maintenance strategy that aims to predict equipment failures before
they occur by analyzing data from various sensors. This paper discusses the application of
PdM using vibration data to detect anomalies and predict malfunctions. The approach
involves the calculation of Mahalanobis distance and chi-square statistics derived from the
engine data. The aim is to detect anomalies and predict future failures using time series
prediction models. Methods and processes discussed are supported by empirical data and
statistical analysis techniques. In Figure 1 below, an outcome from the experimental study
is simplified and visualized.
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Figure 1: Anomaly detection and diagnosis

References:

[1] Ghorbani, Hamid. "Mahalanobis distance and its application for detecting multivariate outliers.” Facta
Universitatis, Series: Mathematics and Informatics (2019): 583-595

[2] Leys, Christophe, et al. "Detecting multivariate outliers: Use a robust variant of the Mahalanobis
distance." Journal of experimental social psychology 74 (2018): 150-156.

[3] Ivosev, Gordana, Lyle Burton, and Ron Bonner. "Dimensionality reduction and visualization in
principal component analysis." Analytical chemistry 80.13 (2008): 4933-4944.

[4] O’brien, Robert M. "A caution regarding rules of thumb for variance inflation factors.”" Quality & quantity
41 (2007): 673-690.

[5] Rousseeuw, Peter J., and Mia Hubert. "Robust statistics for outlier detection." Wiley interdisciplinary
reviews: Data miningandknowledge discovery1.1(2011):73-79.
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Detection of Human Respiration under Building DebrisModel using

Temporal Convolutional Networks
Ozden Niyaz!; Peyman Mahoutit; Burcu Erkmen?

*Corresponding author: oniyaz@yildiz.edu.tr

tAddress: Electronics and Communications Engineering Department, Yildiz Technical
University,Esenler, Istanbul 34220, Tiirkiye

Keywords: Artificial neural network, temporal convolutional networks, respiration detection.

Finding people in collapsed buildings after disasters is crucial for rescue efforts. Despite the
use of various methods, there are still challenges to ensure accurate and quick rescues. The rapid
detection of living people under debris is crucial. This study aims to introduce a new method:
using a type of artificial intelligence called Temporal Neural Networks (TCN) to find human
respiration under building debris by generating new computer-simulated electromagnetic data
as shown in Figure 1. To achieve this, an electromagnetic simulation program is used to create
a realistic model of building debris and a human. The data is then used for simulating body
movements which are indicating respiration. Measurements are taken between 150 MHz and
650 MHz in different scenarios. The measurements are enriched with different levels of noise,
and different respiration patterns are created. The result is 15 different subsets with a data size
of 2x216.000. The respiration of humans trapped under debris is detected with a success rate of
99.97%. This demonstrates the effectiveness of this method andindicates its potential for further
testing.
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Figure 1: Overview of the Proposed Method [1]

Acknowledgements: This work has been supported by The Scientific and
TechnologicalResearch Council of Turkey (TUBITAK) under project number 121E4009.

References:

[1] Niyaz, O., Tiiylii, T., Mahouti, P., Erkmen, B., Tiirker Tokan, N. Detection and classification of human
respiration under building debris model using VHF/UHF waves. Neural Computing & Applications (2024).
https://doi.org/10.1007/s00521-024- 09848-y
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RRT ve Bezier Egrileri ile Su Ustiinde Global Yol Planlama

Ars. Gor. Betiil Zeliha Tiirkkol*; Dr. Ogr. Uyesi Nihal Altuntas?; Prof.
Dr. Sirma Yavuz®

*petulz@yildiz.edu.tr
Y TU, Bilgisayar Miih; 2iGU, Bilgisayar Miih; *YTU, Bilgisayar Miihendisligi

Anahtar Kelimeler: Insansiz Deniz Araci(IDA), Global Yol Planlama, Bezier Egrileri,
RRT

Otonom siiriiglii robotik sistemler, yapay zekanin 6nemli katkilarindan biri olarak uzun yillardir
bilim insanlarinin giindemindedir. Son yillarda hiz kazanan su iistii robotik ¢aligmalarinda,
robotu asil gorevine hizli bir sekilde gétiirecek olan yolu hesaplamak ve hesaplanan bu yolu takip
etmek en temel problemlerdendir. Yol planlamasi yontemleri genellikle hesaplanmis bir grid
harita tizerinde kullanilmaktadir. Burada harita kiigiik karelere boliinmiis, engel olan yerler farkli
bir renkle isaretlenmis bir resim olarak diisiiniilebilir. Sekil 1-a’da bir grid harita 6rnegi
goriilmektedir. Literatiirde ¢esitli yol planlamas1 yontemleri mevcut olmakla birlikte (Dijkstra’s
Algorithm[1], A*[2], RRT[3]) c¢alismamiza konu olan robotun gorevi devriye oldugundan
RRT(Rapidly Exploring Random Tree) algoritmasi daha dogru bir se¢im olarak karsimiza ¢ikar.
Algoritmanin genel ¢alisma mantig1 su sekildedir: harita lizerinde rastgele noktalar secilir ve
bunlardan en yakin ikisinin arasinda engel yoksa bir kenar yaratilarak aga¢ olusturulur. Her
iterasyonda bu islem tekrarlanir. Boylece tiim alan hizla biiyliyen bir agacla sarilmis olur.
Sonunda tiim haritay1 saran kenar agirliklari minimum agag hesaplanir (Sekil 1-b). Yolda keskin
dontislerin varligir robotun durmasina/yavaglayip hizlanmasina neden olarak hedefe ulagma
sliresini uzatabilmektedir. Ayrica su Uistii araclar1 kisith manevra kabiliyetine sahiptir. Bu yiizden
hesaplanan yolun yumusatilmasi ihtiyacit ortaya g¢ikmaktadir. Calismamizda RRT {izerinde
hesaplanan yola ait diiglim noktalar1 iizerine bir Bezier egrisi oturtularak keskin doniisler yerine
yumusak kavisli bir yol elde edilmektedir. Literatiirden[4] farkli olarak sadece dontisler
yumusatilmaz, tiim yol bir egri olarak hesaplanir béylece hem optimum hem de yumusak dontisli
bir yol elde edilir. Sekil 1-c’de RRT ile hesaplanan yol iizerine oturtulmus Bezier Egrisi ile
olusturulan yeni yol goriilmektedir.

I 1 !
|
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i

(@) (b) ©
Sekil 1: (a) Grid harita (b) RRT (c) RRT ve Bezier Egrisi ile olusturulan yol
References:
[1] E.W. Dijkstra, Numerische Mathematik, vol: 1, pp:269-271 (1959).

[2] D. Steffi, et al. Data Science and Security: Proceedings of IDSCS 2020, vol: 132, pp. 211-219 (2021).[3] P. Xin, et al., Sensors, vol:
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Traditional navigation methods have established the foundations for navigating known
environments. However, real-world scenarios often involve dynamic and unpredictable
elements, making these methods less effective. This paper proposes a new algorithm that
enables an agent to autonomously navigate a maze containing static and dynamic obstacles
with a low probability of collision. We improved the action selection mechanism, adopted
the A* algorithm with the epsilon-greedy strategy [1], and redesigned the reward function.
Our aim was to leverage the guidance properties of the A* algorithm to enhance the
success of the Double Deep Q Network (DDQN) algorithm [2] in achieving the goal. We
introduced a new hybrid algorithm called the DDQNA algorithm. To evaluate the
efficiency of the proposed algorithm, we designed a simulation environment using the
Pygame library. Based on the results of experiments conducted in eight different
environments with varying levels of difficulty, it was observed that the DDQNA algorithm
significantly outperformed the DDQN algorithm. Specifically, the DDQNA algorithm
exhibited a higher target achievement rate, fewer visited cells, shorter computation times,
and an overall increase in total rewards, underscoring its navigation efficiency and
computational effectiveness in complex dynamic environments. This article makes two
fundamental contributions. First, it proposes the DDQNA algorithm, which combines the
A* algorithm with the Double Deep Q-Network (DDQN) algorithm to guide an
autonomous agent through a maze environment. By improving the action selection
mechanism and reward function, the performance of path planning is greatly enhanced.
Second, it develops a simulation environment that randomly generates environments
containing a variable number of static and dynamic obstacles. This simulation
environment allowed us to perform experiments to measure the success rates of both the
DDQN and DDQNA algorithms. We have demonstrated that the DDQNA achieves an
approximate average success rate of 65% (twice the value of DDQN), showcasing the
agent’s efficiency in navigating the shortest path from start to goal among both dynamic
and static obstacles, a scenario not frequently addressed in existing literature.
References:
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iklim degisikliginin sonucunda tetiklenen afetlerle birlikte halihazirda savunmasiz bir
ekosistem olan kiy1 alanlari tizerindeki baski da artmistir. Bu olumsuzluklarin 6niine
gecebilmek ve Onlemler alabilmek icin kiy1 alanlarin cesitli afetler karsisindaki zarar
gorebilirlik seviyesi olarak tanimlanan kiyisal kirilganlik diizeylerinin tespit edilmesi
gerekmektedir [1-3]. Geleneksel olarak kiyr alanlarindaki kirilganhigin tespiti igin ¢ok
kriterli karar verme (CKKV) ve cografi bilgi sistemlerinin (CBS) entegre olarak
kullanilmasindan faydalanilmaktadir. CKKV/CBS kriter agirliklarinin belirlenmesi ve
kirilganlik haritalarmin tiretimi 6nemli faydalar saglamaktadir; fakat CKKV/CBS ile
yalnizca lokal dlgekte kiyisal kirilganlik degerlendirilmekte ve veriler gilincellendiginde
analizin tekrar edilmesi gerekmektedir. Bu durum CKKV ve makine 06grenmesi
yontemlerinin entegre kullanimi ile ¢éziimlenebilir. Bu ¢alismada, Tiirkiye’nin en énemli
bolgelerinden biri olan Marmara denizi kiyilar1 ¢alisma alani olarak seg¢ilmistir. Literatiir
aragtirmalarina gore belirlenen 8 adet kriter bir CKKV yontemi olan En lyi-En Kétii
Yontemi ile agirliklandirilarak CBS’de kiyisal kirilganlik analizi yapilmistir. Kriter
degerleri ve elde edilen kirilganlik katsayilari sirastyla 6zellik ve etiket verileri olmak tlizere
secilen makine 6grenmesi yontemlerine (Destek Vektor Makineleri-SVM, Rastgele Orman-
RF, Asir1 Gradyan Artirma-XGBoost) girdi veri olarak sunulmustur. Deneysel ¢alismada
elde edilen bulgulara gore topluluk 6grenmesi tabanli iki yontem olan RF ve XGBoost,
klasik bir yontem olan SVM’ye goére daha dogru sonu¢ vermektedir. En yiiksek genel
dogruluk ise (0,934) XGBoost yontemi ile elde edilmistir, XGBoost’u sirasiyla RF (0,927)
ve SVM (0,830) izlemektedir. Ayrica, yontemler arasinda istatistiki olarak anlamli bir fark
olup olmadiginin belirlenmesi igin Wilcoxon Sirali Isaretler testi uygulanmustir. Test
sonuclarina gore li¢ yontem ikili olarak karsilastirildiginda da birbirleri arasinda istatistiksel
olarak anlamli farklar tespit edilmistir (SVM-RF (Z =11,252, p<0,000), SVM-XGBoost
(2=7,027, p<0,000), RF-XGBoost (Z = 9,045, p<0,000)).

XGBoost yontemi ile elde edilen sonuglar incelendiginde, ¢alisma alaninin %18’inin az
kirilgan, %45 inin orta kirillgan ve %37’sinin ¢ok kirilgan oldugu goriilmektedir.

Kaynaklar:
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Knowledge transfer between models trained on different corpora can be likened to two people
visiting different cities separately and sharing their experiences with each other. This method
allows a single person to learn about both cities in less time than it would take to visit both
cities and can significantly reduce learning time. Knowledge transfer can be realized through
the weights of the models in the vector space[1]. Models store the information they learn in
their weights, and when the weights of different models are combined or averaged, each model
can transfer its knowledge to the other. In our study, we realized knowledge transfer by
combining the weights of language models trained on different datasets with the SLERP[2]
method. We used the model we obtained with Arc and HellaSwag measurement methods used
in Turkish OpenLLM[3] as performance measurement. As a result, it was seen that the new
model we obtained was a successful model compared to the other two models. Table 1 shows
the success of the weight combining method in the models.

Table 1: Model Results

Model / Measurement Arc HellaSwag Mean

Stanford 27,92 36,19 32,055
Stories 25,7 37,8 31,75

Stanford+Stroies 27,33 37,6 32,465
Stanford 27,92 36,19 32,055
Orca 24,77 37,22 30,995
Stanford+ Orca 25,96 37,56 31,76
Stories 25,7 37,8 31,75

Orca 24,77 37,22 30,995
Stories +Orca 25,96 38,38 32,98

References:

[1]  Draxler, F., Veschgini, K., Salmhofer, M., &amp; Hamprecht, F. (2018, July). Essentially No Barriers in

Neural

Network Energy Landscape. In International Conference on Machine Learning (pp. 1309-1318). PMLR.
[2] Goddard, C., Siriwardhana, S., Ehghaghi, M., Meyers, L., Karpukhin, V., Benedict, B., McQuade, M., &
Solawetz, J. (2024). Arcee's MergeKit: A Toolkit for Merging Large Language Models. arXiv preprint

arXiv:2403.13257.

[3] malhajar, “Openllm turkish leaderboard,” 2024. Available: Hugging Face Spaces [Online]. Accessed: April

26, 2024.
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Language models have an important place in natural language processing (NLP) applications
and are used in many areas such as text generation, translation and summarization. Significant
progress has been made in large-scale language models such as GPT-3 and ChatGPT [1]. In
this study, the process of training Turkish language models from scratch and the results
obtained are discussed.

However, training large-scale language models is often costly and time consuming. In this
study, we investigate the advantages and challenges of training language models using only
Turkish datasets. The different training methods and performances of training from scratch and
large multilingual models are evaluated.

Evaluation methods include performance comparisons of different types of models, such as the
basic model and the instruct model. The findings reveal that language models trained with
monolingual Turkish datasets perform well and respond better to user demands.

References:
[1] ChatGPT, Conversational Al model developed by OpenAl, chatgpt.com (2024).
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The evolution of Al technology has an undeniable impact in almost all of kinds of industry,
including translation. From rule-based systems to Al-assisted translation technology,
translation industry has gone through and affected by many technological advancements. The
increase in the use of Al-assisted translation tools is worthy of notice with regard to research
on the changing roles and skills of the human translator in the age of artificial intelligence as
the new state of the art. This state of the technology is now an irreplaceable assistant to today’s
human translator with its fast and accurate replies to translation prompts. However, in order to
make an optimal use of this technology, the human translator is expected to effectively design
his/her prompts. This is how the human translator is now mastering in “prompt engineering”,
as a new skill.

ChatGPT as a popular GenAl model stands out as a remarkable example of human-computer
interaction. Even though it was designed as a chatbot, it is widely used for translation purposes.
In the research conducted to evaluate the translation quality and performance of Al
technology,it was found out that prompt design has a direct impact on the translation quality.
This study is based on the hypothesis that translation is an interpretive act as well as being about
equivalence and accuracy. Therefore, prompt engineering appears as a skill for the human
translator to optimize the translation output by designing translation prompts in an interpretive
way.

In this study, a case study was conducted by including a translation project via ChatGPT 4-0.
Translation prompts that were given by the translators based on their interpretive prompt skills
resulted in variable degrees of translation quality. It was found out that the translators can
increase the translation quality of Al-assisted translation tools by modifying their prompts in
an interpretive way, which underlines “prompt engineering” as a new skill for the human
translator in the age of Al-assisted translation.

References:

[1] He, S., Prompting ChatGPT for Translation: A Comparative Analysis of Translation Brief and
Persona Prompts (2024).
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Bu ¢alisma, bir beyaz esya firmasinin ¢agr1 merkezine ulagan miisteri gériigmelerinin makine
O6grenmesi ve bulanik mantik ile miisteri gériismesi risk seviyesini belirlemeyi amaglamaktadir.
Mevcutta metne ¢evrilmis olan miisteri goriismeleri alinip Bert Algoritmasi ile duygu durumu
simiflandirilacak ve goriismede bahsi gecen hizmetin kritiklik seviyesinde yine Bert
Algoritmasi ile siniflandirma yapilacaktir. Ayn1 zamanda miisteri temsilcisinin miisteri ile
goriisme kalitesi Bulanik Mantik ile belirlenecek, nihai durumda, duygu durumu, hizmet
kritiklik seviyesi ve goriisme kalitesi girdilerinin Bulanik Cikarim Sistemi’nden ge¢mesi
neticesinde miisteri risk seviyesi belirlenecektir. Yiiksek risk olarak algoritma tarafindan
isaretlenen miisteri goriismeleri 6zel bir kanala aktarilarak hizli aksiyon alma ve miisteri
sikayetinin Oniline gecilerek memnuniyette artis amacglanmaktadir. Gergek hayatta, miisteriyle
goriisen miisteri temsilcisinin kisisel degerlendirmesine gore sikayet potansiyeli yiiksek olan
miisterilere ait ¢cagrilar ile arama tekrar1 belli adedin iistiinde olan ¢agrilar dedike bir sikayet
yonetimi ekibine aktarilarak aksiyon alimi saglanmaktadir. Bu tez calismasi ile birlikte insan
degerlendirmesi yerine, birden fazla kritere bakilarak proaktif ve daha sistematik bir yaklagim
tasarlanacaktir.

KAYNAKCA

[1] H. Bulut, A. Celikten , “BERT Modeli ile Tiirk¢e Medikal Metin Siniflandirma”, 29th Signal Processing and
Communications Applications Conference (SIU), 2021

[2] S. Kazan, H. Karakoca, “Makine Ogrenmesi ile Uriin Kategorisi Siiflandirma”, Sakarya University Journal
Of Computer And Information Sciences, 2, 2019

[3] U.Agikalin, B.Bardak, M.Kutlu, “BERT Modeli ile Tiirkge Duygu Analizi”, 28th Signal
Processing and Communications Applications Conference (SIU), 2020

[4] Y.Seyyar, A.Yavuz, H.Unver, “Web Saldirilarinin BERT Modeli Kullanilarak Tespit Edilmesi”, Signal
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Bulut sistemlerde depolanan verilerin gizliligi kriptografi ile saglanabilir. Verilerin miimkiin
olan en iyi sekilde korunmasi kritik 6neme sahiptir[2]. Bu sebeple bulutta sifreli olarak tutulan
veriler iizerinde aritmetik, mantik ve bit diizeyinde operasyonlar gerceklestirilebilir[1].
Toplama veya carpma islemi gergeklestirildiginde sonug toplama veya carpmanin sifrelenmis
diiz metin versiyonuna esittir. Bu matematiksel denklem homomorfizmin bir sonucudur.
Boylelikle hassas ve ulusal giivenlige hitap eden verileri makine 6grenmesi algoritmalar: ile
isleyebilir ve iizerinde smirli ya da siirsiz homomorfik sifrelemenin getirdigi yenilikleri
uygulayabiliriz. Bilgisayar ortaminda kullanici ile sunucu arasindaki bu uygulama protokolii
asagidaki sema ile verilmis ve makine 6grenmesi i¢in yol haritasi gosterilmeye ¢aligilmistir.

o) (data)
L Al

[ Data stays encrypted during all the process!
The server learns nothing

Figure 1: Sifrelenmis Veriler ile Makine Ogrenmesi

Acknowledgements: TUBITAK ARDEB 1001 arastirmasi tarafindan 121F348 numaras ile
desteklenen proje icin TUBITAK a tesekkiir ederim.
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Sanatcinin toplum icinde ortaya ¢ikist ve eserlerinin begenilmesi, yaratict motivasyonlarinin temel
belirleyicilerindendir. Ote yandan sanatcinin iiretimlerinin toplum icinde goriiniir olmasi ve begenilmesi,
begenilen eserlerin satin alimmasi gibi unsurlar sanat pazarina hizmet eden, sanat¢ilarin iiretimlerini ve
yaraticiligini etkileyen 6nemli faktorlerdir. Sanatgilar, iiriinlerini izleyici veya alict ile bulugturmak icin atdlyeler,
sergiler ve galerilerden sosyal medyaya gegis yaparak teknolojinin sundugu yeni platformlar ortaya ¢ikarmaktadir.
Sanatgi tiretimlerinin vitrini olarak gordiigii sosyal medya mecralarini kullanarak etkilesimli bir ortamda eserlerini
izleyene veya alictya sunmaktadir. Bu sunma bi¢imi, sanatgidan kaynakli tek tarafli yapidan, izleyiciyle etkilesimli
interaktif bir yapiya doniismektedir. Sanatg1 eserlerini paylasarak ve oradaki goriintiilenme, begenilme veya yorum
yapilma sayisina gore iiretimlerinin alict perspektifinden nasil algilandigini ¢oziimleyebilmektedir. Sanatginin
tiretimlerini yonlendiren bu dijital refleksif tepkiler artik giiniimiiz yeni teknolojilerle birlikte daha kolay
Olciimlenebilmektedir. Sanat alaninda klasik noropazarlama tekniklerinin (EEG, eyetracking vs.) yerine yapay
zeka sistemlerinin kullanilacak olmasinin nedeni ise; maaliyetinin diisiik ve hizli sonug¢ c¢iktilarnin elde
edilmesidir. Klasik ndrobilim yontemleri olan; beyin dalgalarmi Ol¢iimleme, g6z takiplerini yapma gibi
yontemlerle insanlarin sanat eseri karsisindaki gergek tepkilerini, duygusal tepkilerini ve bilingdigindaki
dalgalanmalar1 gérmek miimkiindiir. Bu elde edilen bilimsel verilerle eserin begenilme oranini ya da eserin alici
tarafindan talep gérme orani 6grenilebilir. Ancak bu klasik yontemler maliyetli, zaman alict ve belli bir uzmanlik
gerektirir. Yapay zeka ise bu islevsel sorunlara ¢oziim sunabilir niteliktedir. Yapay zeka teknolojileri,
noropazarlama ile sanatcilarin iiriinlerini sosyal medyada daha ¢ok satmalarina yardimci olabilir ve sanatginin
yaratici motivasyonunu artirabilir. Pazarlamada kullanilan Predict yapay zeka yazilimi (Neurovision’un
gelistirilmis hali) arka planda g¢alisan makine 6grenmesi teknolojisiyle kullaniciya gorsel algiyla ilgili veriler
sunmaktadir. Predict igerisinde binlerce kisinin gercek eyetracking verilerinden ¢ikarimlar yapmaktadir. Reklam
kampanyalarinda siklikla kullanilan bu sistemde tiiketicinin ilgi oranlarinin nerede olup olmadig: tespit edilmekte
ve tasarimlar bu ¢iktilara gore yeniden diizenlenmektedir. Bu saglama amaci, yapay zeka kullanilarak
ndropazarlama tekniklerinin, sosyal medyada satis yapan sanatgilar tarafindan nasil kullanilabilecegini
arttirmaktir. Boylelikle satis odakli {iretimler yapan sanatgilarin, alicinin eser satinalma motivasyonlarim
¢ozlimleyerek daha ok satig yapmalarini, iiretim motivasyonlarii ve yaraticiliklarini bdylelikle artirmalarimi
saglamaktir. Caligmanmn Onemi ise; yapay zeka kullanilarak pazarlama-yaraticilik iliskisi agisindan literatiire
katki saglayacagi ve gelecekte bu alanla ilgili yapilacak ¢alismalara rehberlik edebilecegi ongoriilmektedir. Ayrica
galeri ve sergilerde kullanilma potansiyeline sahip olmasi agisindan sanat piyasasina yonelik yaratici yazilimlarin
tasarlanabilecegi Onerisi sunmaktadir. Calismada yapay zeka teknolojisi ve noropazarlama ile ilgili literatiir
taramas1 yapilmis ve sanat pazarlama-yapay zeka iliskisi analiz edilmistir. Calismada sosyal medyada aktif olarak
satls yapan bir sanat¢t ele alinarak eserleri iizerinden Predict yapay zeka uygulamasi ile analizler yapilip
yararlilig1 lizerine tartigmalar yapilacaktir. Ai Marketing alanindaki yenilikler sanat pazarina entegre edilebilir ve
bdylelikle sanatginin yaratimini olumlu yonde etkileyebilir.
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Calisan bagliligy, sirketlerin gelisimi ve siirdiiriilebilirligi i¢in kritik bir 6neme sahiptir. Calisma
ortaminda memnun ve mutlu olan bir ¢alisan, isten ayrilmay1 diisiinmeyecegi icin isine daha
sik1 baglanacak ve sirketine daha fazla katkida bulunacaktir. Bu ¢alismanin amaci, ¢alisan
baghligin1 ve memnuniyetini analiz etmek; isgiici dinamikleri hakkinda derinlemesine
icgoriiler saglamak ve iyilestirme stratejileri gelistirmek icin odaklanilacak alanlar1 makine
O0grenmesi yoOntemlerini ile kesfetmektir. Calismada, farkli sektorlerdeki sirketlerin
calisanlarinin baglihigini etkileyen faktorleri analiz etmek amaciyla c¢esitli 6znitelik se¢imi
yontemleri kullanilmistir. Veri seti, bagimsiz bir arastirma sirketinde “Calisan Bagliligi ve
Deneyimi Arastirmasi’na katilan 13 farkli sektordeki sirketlerin ¢alisan verilerini igermektedir.
Calismanin amacina uygun olarak veri setine yonelik olarak modelden bagimsiz ve modele
bagimli calisan yontemlerle 6znitelik 6nemleri belirlenmis ve bu énemlere gére Oznitelikler
secilmistir. Makine Ogrenmesi yontemi olarak k-En Yakin Komsu (k-NN) algoritmasi
kullanilmig ve modelin performansi ortalama kare hata ile degerlendirilmistir. k-NN modelinin
tahminlerine dayal1 olarak 6zellik 6nemleri hesaplanirken modelden bagimsiz calisan shapley
additive explanations, permiitasyon 6zellik 6nemi, spearman korelasyon ve relieff yontemleri
ile modele bagimli calisan least absolute shrinkage and selection operator, recursive feature
elimination, rasgele orman ve gradyan artirma 6znitelik 6nemi yontemleri kullanilmigtir. Bu
yontemler ile elde edilen 6nemli 6zniteliklerin kullanilmasi ile olusan model performansi ile
tim Ozniteliklerin kullanilmasi ile olusan performans karsilastirilmistir. Boylece 6znitelik
onemlerine bagl olarak se¢ilecek 6zniteliklerin model performansi tizerindeki etkisi goriilmiis
olacaktir. Ayrica, her bir yontemle elde edilen Oznitelik Onemleri, sektdr bazinda
degerlendirilerek tiim sektorler i¢in kapsamli bir analiz yapilmistir. Bu analiz, ¢alisan
bagliligini etkileyen 6nemli faktorleri belirlemek ve sektorler arasi farkliliklart anlamak igin
gliclii bir yaklasim sunmaktadir. Sonuglar, sektorel bazda calisan bagliligini artirmak icin
stratejik kararlar alinmasina yardimeci olacaktir.

Kaynaklar:
[1] Evelyn Fix, Discriminatory analysis: nonparametric discrimination, consistency properties, (1985)
[2] G. Krishnan Rajbahadur, et al., arXiv e-prints (2022).
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Abstract:

In recent years, the automotive industry has shifted towards Battery Electric Vehicles
(BEVs), driven by their environmental benefits and cost-effectiveness compared to
traditional internal combustion engine cars. This shift has also impacted Istanbul, Turkey's
most populous city, with high transportation demands.

This study proposes a two-step methodology to optimize the locations of electrical vehicle
charging stations. The first step aims to forecast the future demand for electric vehicles in
Istanbul. In the second step, clustering algorithms are utilized to optimize locations for new
charging stations across the city, thereby mitigating range anxiety among EV users.

In the first step, this research employs a forward-looking methodology, projecting the
number of EVs in Istanbul's districts over the next 30 years. A mathematical model
incorporating the S-curve structure to represent the adoption rate of EVs is developed. This
prediction model considers various factors, including SEGE scores, which reflect the
developmental status of each district, to refine projections. The t span is divided into six
periods, each lasting five years from 2020 to 2050.

The second step identifies optimal locations for electric charging stations in Istanbul at the
end of each period using a k-means clustering algorithm. This approach offers a holistic
strategy to reduce range anxiety and promote sustainable growth in EV adoption, ensuring
that Istanbul remains at the pace of the global transition towards electric mobility.

In conclusion, the application of k-means clustering, particularly with the Euclidean
distance metric, has demonstrated its efficacy in optimizing the placement of electric vehicle
(EV) charging stations across neighborhoods in Istanbul. The implementation of the k-
means clustering algorithm, combined with data on forecasted EV demand and geographic
coordinates of neighborhoods and existing park locations, identified optimal charging
station locations within each cluster.
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Autonomous vehicles are becoming increasingly widespread. Some different type of sensors
are used together in these vehicles to perceive the environment and to plan its path under
different conditions. Camera-Lidar fusion is one of the most used sensor combination. Extrinsic
calibration parameters must be known to use multiple sensors together such as Lidar-Lidar or
Camera-Lidar etc. Extrinsic calibration parameters include precision position and orientation
info between each other item of the pair. There are two main types of calibration methods;
offline and online. Offline methods are calculated once the vehicle is produced. Then, it is not
updated until next calibration time. However, extrinsic calibration parameters can be changed
due to vibration, temperature changes etc. Also, changing sensor unit to cause a need of
recalculation of parameters. It is very cost expensive and time- consuming when these
parameters are calculated using offline methods again. Online methods can overcome these
problems. They do not need a special target or an object. On the other hand, their achievements
are not very high yet. Offline methods can give higher accuracy. Robust, continuously updated
and high accuracy methods are needed to deploy high volume of autonomous vehicles to the
roads. Therefore, the importance of online methods is increasing. Online methods may include
algorithms that require special objects or scenarios, as well as methods that update calibration
parameters independent of the environment. Some of these methods are deep learning based.
For deep learning-based methods, there are problems such as limited data sets, high standard
deviations although the average error values of the algorithms are low, and requiring high
resource usage. In this project, to overcome these problems, new data will be collected with
different sensor sets and layout. Afterwards, deep learning networks will be trained. Finally, it
will be tested with bus class vehicles. Output of the project, the algorithm will be integrated to
Otokar autonomous vehicle so commercializing is one of the main target of this project.

Acknowledgements: This project is supported and funded by Tiibitak and Otokar under “1505
University-Industry Collaboration Support Program”

References:

[1] Y.Cuietal., "Deep Learning for Image and Point Cloud Fusion in Autonomous Driving: A Review," in
IEEE Transactions on Intelligent Transportation Systems, vol. 23, no. 2, pp. 722-739 (2022).

[2] M. A. Mufioz-Bafion et al., "Targetless Camera-LiDAR Calibration in Unstructured Environments," in
IEEE Access, vol. 8, pp. 143692-143705 (2020).

[3] Y. Hu et al., "DEdgeNet: Extrinsic Calibration of Camera and LiDAR with Depth-discontinuous
Edges," 2023 IEEE International Conference on Robotics and Automation (ICRA), pp. 11439-11445 (2023).
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In the automotive industry, tyres are one of the most researched fields, as tyres are the only part
of the vehicle in contact with the road and bear the weight of the vehicle and its occupants.
Tyres influence the vehicle's handling and stability, thus, the quality and condition of tyres
directly affect the braking distance of a vehicle. As tyres play a crucial role in vehicle safety,
we employed an optimized deep-learning Yolo v8 model to identify the tyres as good or
defective. For this study, we used a data augmentation technique to enhance the quantity of
dataset [1] to 5000 images, which is then split with a ratio of 80-20 as train-test sets. Several
experiments were conducted to test the performance of different optimizers on images with
distinct sizes. Compared to a prior study [2] that achieved 96% accuracy, our suggested method
secured an accuracy of 99% with an SGD optimizer fed with an image size of 160. Thus it is
notable, that if this study is applied in advance can prevent accidents and mishaps.

References
[1]https:/mww.kaggle.com/datasets/warcoder/tyre-quality-classification, Erisim tarihi: 03.03.2024.

[2] Degadwala, Sheshang, et al. "DeepTread: Exploring Transfer Learning in Tyre Quality Classification." 2023
International Conference on Sustainable Communication Networks and Application (ICSCNA). IEEE, 2023.

33


mailto:h.sinemayas@gmail.com
http://www.kaggle.com/datasets/warcoder/tyre-quality-classification

)
)
)

LU
i

S EEIEEE ERIEGIE
5968 AIRMIM Bed a6 | &

ED
=)
=)
ED
ED

Colloquium’24

Ar tificial Intelligence

Koroner Arter Hasta ve Saglikh Orneklerin Makine Ogrenmesi
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Her yil binlerce kisiyi etkileyen ve stresli yasam ile tetiklenen Koroner Arter Hastaliginin
(KAH), gen diizeyinde yapilacak calismalar sonucu temel mekanizmasi anlagilip, kigiye 6zel
ve bagarimi yliksek tedavi yontemleri gerceklestirilebilir. Yapilmasi planlanan ¢alismada KAH,
genomik ve transkriptomik veriler iizerinden incelenip hasta-saglikli 6rneklerin
siniflandirmasini yapabilen makine 6grenmesi modelleri kurulacaktir. KAH sahibi kisiler ve bu
hastalig1 tasimayanlardan alinan gen ifade verileri ile olusturulan ilgili veri setleri kullanilarak,
tic farklt makine 6grenmesi algoritmasi i¢in siniflandirma basarilar1 elde edilecektir: Lineer
SVM, Random Forest, Quadratic Discriminant Analysis (QDA). Bu yontemler, literatiirde gen
ifadesi verileri lizerinden yapilan siniflandirma ¢aligmalarinda en bagarili yontemler olarak 6ne
¢ikmaktadir [1]. Gen ifadesi verileri tizerinde yapilan ¢alismalarda en 6nemli noktalardan biri
20.000-30.000 arasindaki gen sayisini indirgeyerek siniflandirict performansinin artirilmasi
olmaktadir. Oznitelik se¢imi olarak ifade edilen bu asama, genomik veriler iizerinden
gergeklestirilmistir. Genetik varyant ve hastalik arasindaki iliskiyi tutan GWAS (Genome-wide
association study) sonuglar1 ile genetik ve transkriptomik veriler arasindaki baglantiy1 ortaya
cikaran eQTL (Expression quantitative trait loci) caligmalar1 lizerinden KAH ile iliskisi
olasiliksal olarak yiiksek olan genlere ulasilarak gen alt kiimesi secilmistir. GWAS verileri
GWAS Catalog tizerinden elde edilmistir. Gen varyanti (Single-nucleotide polymorphism-
SNP) ve hastalik goriilme olasihig1 arasindaki P-value degeril x 107 'den kiiciik olan giftler
filtrelenerek 510 adet SNP'e ulasilmistir. Bu SNP'ler, SNP-Genolasiliklarini tutan eQTL veri
setinde taranarak 30 farkli SNP-Gen ¢ifti elde edilmistir. eQTL verisi olarak GTEx veri
tabanindan yer alan 42 farkli doku tipi icerisinden kalp hastalig: ile iliski olarak sekiz doku
(koroner arter, aort arter vb.) secilmistir. 30 Gen-SNP ¢ifti icerisinde 19 tekrarsiz gen
bulunmustur. Bu genler, GSE12288 [2] transkriptom veri setinde filtrelenerek nihai veri seti
olusturulacaktir. Veri setinde hasta ve saglikli 6rneklerin dengeli sayida olmast adina cGAN
(conditional Generative Adversarial Networks) agi kurularak sentetik veri {retimi
saglanacaktir. Veri setinin %g80'lik kismi egitim, geri kalan %?20'lik kismi test i¢in
kullanilacaktir. Egitim i¢in ayrilan kisimda 10-Kat Capraz Dogrulama yapilarak asir1 6grenme
sorunun varlig tespit edilecektir. Uygun parametrelerle kurulan modeller sonrasi elde edilen
siiflandirma sonuglarinin bir diger Colloquiumda sunulmasi planlanmaktadir.

References: (Times New Roman, 10pt, justify, single line spacing)

[1] Pirooznia, M., Yang, J. Y., Yang, M. Q., & Deng, Y. (2008). A comparative study of different
machine learningmethods on microarray gene expression data. BMC genom*cs, 9, 1-13.
[2] Sinnaeve PR, Donahue MP, Grass P, Seo D et al. Gene expression patterns in peripheral blood

correlate withthe extent of coronary artery disease. PLoS One 2009 Sep 14;4(9):e7037.
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Gilinlimiizde, en sik goriilen ndrodejeneratif hastaliklardan biri olan Alzheimer hastaligi,
genellikle yaslilik doneminde ortaya cikan ilerleyici bir beyin bozuklugu olup bugiiniin
diinyasinda demansin en yaygin nedenlerinden biridir. Ozellikle MRG gibi ileri
norogorintiilleme teknikleri, Alzheimer hastaliginin tanisinda ve ilerlemesinin tahmininde
yardimci olmak i¢in kullanilmaktadir [1]. Fakat, glinlimiizdeki MRG verilerinin boyutlar1 ve
karmasiklig1 diistiniildiigiinde, verileri yonetmek, analiz edip anlamli sonuclar ¢ikarmak 6zel
bilgi islem altyapis1 gerektirmektedir. Giiniimiizde, klasik yapay zeka (YZ) yontemleri,
medikal veri analizinde etkili bir rol oynamaktadir. Bununla birlikte, yapilan teshis ve tedaviler,
medikal veri boyutlarinin siirekli artmasi, verinin giiriiltii seviyesi, ilgili klasik vektor uzayinin
sinirlt olmasi gibi faktorlerden etkilenmektedir [2]. Son yillarda yapilan ¢aligsmalar gostermistir
ki, saglik alaninda kuantum yapay zeka teknolojilerinin kullanimi, bu problemleri ¢6zmenin
yani sira, karmagsik veri analizlerini hizlandirmakta, 6zellikle, heterojen ve esitsiz dagilima
sahip veri setleriyle basa ¢ikma noktasinda biiyiik bir avantaj saglamaktadir [3]. Ayrica,
kuantum bilgisayarlar, kuantum siiperpozisyonu ve dolaniklik 6zellikleri sayesinde de paralel
islem kapasitesine sahiptirler. Bu ¢caligmada, Kaggle acik veri portalindan alinan ve 5000 kisiye
ait MRG goriintiilerini iceren [4], hafif demans, orta derecede demans, saglikli ve ¢ok hafif
demans olmak tizere, 4 farkli sinift birbirlerinden en yiiksek dogrulukla ayirt edebilmek i¢in,
hem klasik hemde kuantum bilgisayarlarin avantajlarindan yararlanan, yeni bir hibrit klasik-
kuantum YZ modeli Onerilmistir. Bu hibrit modelde, MR goriintiilerinden 6zellikleri
cikarabilmek icin, DenseNet169 derin 6grenme modeli kullanilirken, varyasyonel kuantum
smiflandirict (VQC) ise, 4 farkli smifi birbirinden ayirt etmek i¢i kullanilmistir. VQC
modelinde, tekrarlayan, Ry ve Rz rotasyonel kuantum kapilari, ve CY ve CZ iki kubit kuantum
kapilart kullanilmistir. Hibrit model, IBM kuantum simiilatériinde calistirilmistir ve % 82
dogruluk ile 4 farkli sinifi birbirinden ayirt edebildigi belirlenmistir. Elde edilen sonuglar, hibrit
klasik-kuantum yapay zeka modelinin Alzheimer hastaliginin dogru siniflandirilmasinda umut
verici bir yontem oldugunu gostermektedir.

Tesekkiir: Bu ¢alisma Yildiz Teknik Universitesi Bilimsel Arastirma Projeleri Koordinasyon
Birimince Desteklenmistir. Proje Numarasi: 5936.

Kaynaklar:

[1] Schachter, A. S., & Davis, K. L. 2000. “Alzheimer's disease”, Dialogues in clinical neuroscience, 2(2), 91-100.

[2] Flother, F.F. 2023. “The state of quantum computing applications in health and medicine”. Research Directions: Quantum
Technologies, 1:e10.

[3] Hassanzadeh, P. 2020. “Towards the quantum-enabled technologies for development of drugs or delivery systems”. Journal
of Controlled Release, 324, 260-279.

[4] Kaggle, “Alzheimer Veri Kiimesi (4 sinif Goriintii)”, https://www.kaggle.com/datasets/tourist55/alzheimers-dataset-4-class-of-images ,
Son erisim tarihi: 27 May1s 2024.
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In industries such as machine tools that demand substantial power and motion control,
permanent magnet synchronous motors are extensively employed on account of their
dynamicperformance and high power density. To ensure efficient control of this machinery, it
IS necessary to take into account equivalent circuit parameters. The online methods presented
for determining these parameters primarily depend on laborious measurement processes,
whereasthe analytical methods necessitate numerous computational processes. By eliminating
the need for intricate computations and experiments, this research intends to develop a cascade-
forwardneural network-based parameter estimation method. By relying solely on data obtained
from manufacturer catalogs, the study was able to generate usable parameter estimation results
in less than three minutes, with correlation values exceeding 0.9 at power levels in the range of
0.75to 22 kW. Thus, the approach is a potential, accurate alternative. Future investigations may
benefit from modifying the approach to generate estimates for a wider variety of powers. The
prediction performance can be enhanced by combining neural networks with other machine
learning or traditional methods to develop novel hybrid models.
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Ozet: Bu arastirmada, yapay zeka teknolojilerinden faydalanarak geleneksel Tiirk minyatiir
sanatinin nasil modern bir yorum kazanip canlandirilabilecegi ele alinmistir. Caligma, ilk olarak
nakkaslarin tekniklerinin yapay zekad sistemlerine Ogretilmesiyle baslamis, sonrasinda bu
teknikler ile yeni minyatiirler olugturulmustur ve nasil canlandirilabilecegi detaylandirilmistir.
Tiirk resim sanatinda Onemli bir yere sahip olan minyatiirler, UNESCO'nun 15.
Hiikiimetlerarast Somut Olmayan Kiiltiirel Miras Komitesi toplantisinda koruma altina
alinarak, bu sanatin estetik ve kiiltlirel degeri vurgulanmigtir. Aragtirmanin bulgulari, yapay
zeka araclarinin sanat eserlerini analiz ederek, stil ve teknik 6zelliklerini 6grenip yeni eserler
yarattigin1  gostermistir.  Eserlerin canlandirilmasi asamasinda, animasyon yapabilme
yetenegine sahip yapay zeka araclarindan yararlanilmig, ayrica mevcut video kayitlarindan elde
edilen hareketlerin, motion capture teknigi gibi kullanilarak minyatiir resimler iizerinde nasil
uygulanabilecegi arastirilmistir. Bu arastirma, yapay zekanin sanatin korunmasi ve yeniden
tiretilmesi alaninda nasil degerli bir arag olabilecegini ve kiiltiirel mirasin modern yontemlerle
nasil devam ettirilebilecegini ortaya koymaktadir.

Tesekkiir: Doktora tezimin yiiriitiilmesinde sagladiklar1 degerli bilgi ve tecriibeleri ile Tiirk
minyatiir sanatinin dijital tekniklerle yeniden yorumlanmasina sunduklar1 desteklerden dolay1
basta Tez damigmanim Dr. Ogr. Uyesi Ismail Erim Giilagti olmak iizere, degerli katkilar1 igin
Dr. Ogr. Uyesi Mehmet Nuhoglu ve Dr. Ogr. Uyesi Yiiksel Balaban’a tesekkiirlerimi sunarim.

Referanslar:

[1] And, M. Osmanli Tasvir Sanatlar: 1: Minyatiir. Tiirkiye Is Bankasi. (2004).

[2] Bagci, S., vd. Osmanli Resim Sanani. Ankara: Kiiltiir ve Turizm Bakanligi. (2012).

[3] Cagman, F., & Tanind1, Z. (1979). Topkap: Saray: Miizesi Islam Minyatiirleri. Istanbul: Terciiman
Sanat ve Kiiltlir Yaymlar1 (1979).

[4] Sharma, A., vd,. Motion Capture Process, Techniques and Applications. International Journal on
Recent and Innovation Trends in Computing and Communication, 1(4), 251-257. (2013).

[5] Watkins, A. 3D Animation From Models to Movies. Charles River Media, Inc. (2001).

[6] Williams, R. E. The Animator's Survival Kit. Faber and Faber Inc. (2009).
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Evaluating Deep Learning Techniques for Anomaly and
Defect Detection

Ahmet Emin Demirbas!, Alev Taskin®”

* Corresponding author: ataskin@yildiz.edu.tr
YYildiz Technical University, Department of Industrial Engineering, Istanbul, Turkiye

Keywords: Artificial Intelligence, anomaly detection, defect detection, computer vision,
visual processing

This thesis compares advanced models for anomaly and defect detection in computer vision,
crucial for quality control in modern industries. It highlights the importance of detecting
anomalies and defects to maintain high-quality standards. Models are categorized into CNN-
based, Transformer-based, and Hybrid-based, each leveraging different features and learning
mechanisms. Using the MV Tec dataset, the study evaluates models like CFLOW-AD, CS-
Flow, DFKDE, Efficient AD, GANomaly, Padim, PatchCore, and various YOLO versions
(YOLOV5 to YOLOVY, YOLOX) based on F1 score. The analysis reveals strengths and
weaknesses, guiding the selection of effective models for different tasks. This research
advances computer vision, offering insights valuable for manufacturing, healthcare, and

surveillance industries.

Figure 2: Padim Example

Figure 2: Patchcore Example

References:
[1] R. Hartley, A. Zisserman, Multiple View Geometry in Computer Vision
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Customer Reviews as a Basis for Criteria Weight Calculation
in Multi-Criteria Decision-Making

Ali Onder Ciplak®; Alev Tagkin®”

* Corresponding author: ataskin@yildiz.edu.tr
yildiz Technical University, Department of Industrial Engineering, Istanbul, Turkiye

Keywords: Multi-Criteria Decision Making, e-commerce, natural language processing,
Transformers, Interval Type-2 Trapezoidal Fuzzy AHP

In this study, a method was proposed and tested to make multi-criteria decision-making
processes faster and more efficient in the e-commerce sector, where competition is
unprecedentedly rapid and the market is equally volatile. Different laptops were compared
using six different criteria (CPU, GPU, Battery, RAM, Storage, Price) through two methods:
Interval Type-2 Trapezoidal Fuzzy AHP and another where the criteria weights were extracted
from customer reviews on an e-commerce site using natural language processing.

Prior to applying the Interval Type-2 Trapezoidal Fuzzy AHP method, the Modified Delphi
Method was used to conduct interviews with five experts about what customers consider when
purchasing laptops, obtaining pairwise comparisons of the criteria. Subsequently, the Interval
Type-2 Trapezoidal Fuzzy AHP was implemented using benchmark scores for the numerically
incomparable features of the laptops (GPU and CPU).

For the second stage involving the natural language processing method, six transformer models
(BERT, DistilBERT, XLM-RoBERTa, DeBERTaV3, BERTurk, DistilBERTurk), which
perform most efficiently on medium and short-length texts, were tested with a subset of
customer reviews. The model with the best performance metrics was used to obtain the criteria
weights. To ensure the accuracy of the comparison, the final stage of the Interval Type-2
Trapezoidal Fuzzy AHP method was applied when determining ranking scores, and no
additional methods were used.

The criteria weights, scores, and rankings obtained from the two methods were compared, and
it was concluded that the scores were very close to each other. Despite the slight differences in
scores, the rankings were also found to be similar.

In summary, this study suggests that natural language processing technologies can assist multi-
criteria decision-making methods in the e-commerce sector, where there are abundant user
reviews. Due to their speed and adaptability, they can serve as an alternative step to obtaining
expert opinions, as they produce similar results

References: (Times New Roman, 10pt, justify, single line spacing)
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Derin Ogrenme Yaklasim ile Kiiltiirel Mirasin Dijital
Dokiimantasyonu
Bahadir KULAVUZ?; Tolga BAKIRMAN?; Bayram Biilent BAYRAM!

!Insaat Fakiiltesi, Harita Miihendisligi, Y1ldiz Teknik Universitesi, bahadir.kulavuz@yildiz.edu.tr ,
bayram@yildiz.edu.tr , bakirman@yildiz.edu.tr

Anahtar Kelimeler: Kiiltiirel Miras, Yapay Zeka, Kenar Yakalama, iklim Degisikligi, Catlak
Tespiti, IHA

Gelisen diinyamizin en biiylikk sorunlarinin baginda gelen kiiresel 1sinma ve iklim
degisikliginden dolayi kiiltiirel yapilarda deformasyonlar gittikce artmakta ve yok olmay1
beraberinde getirmektedir. Birlesmis Milletler ’in Siirdiiriilebilir Kalkinma Hedefleri,
diinyanin kiiltiirel mirasin1 korumay1 ve muhafaza etmeyi, iklim degisikligi ve etkileriyle
miicadele i¢in acil eyleme ge¢cmeyi amaglamaktadir. Bu nedenle mevcut kosullarin
belgelenmesi, kiiltiirel mirasin zararlarinin tespit edilmesi ve daha dayanikli hale getirilmesi
icin yeni yontemlerin gelistirilmesi onemlidir. Teknolojik gelismeler ve bilgisayarlarin
hesaplama yiikiiniin artmasiyla birlikte yapay zeka tabanli yontemler tibbi goriintii isleme,
bilgisayarl1 gérme, uzaktan algilama vb. cesitli alanlarda yaygin olarak kullanilmaya
baslanmistir. Ancak literatiirde yapay zekanin kiiltiirel mirasa uygulanmasi ¢ok kisithidir. Bu
caligmada, kenar tespiti i¢in tasarlanmis derin 6grenme mimarilerinin kiiltiirel mirasin dijital
belgelenmesinde kullanimini gostermeyi amaglamaktadir. Bu kapsamda 89 tarihi yapiya ait
cesitli internet, yakin mesafe kamera ve diisiik maliyetli IHA gériintiilerinden olusan bir veri
seti olusturulmustur. Veri seti daha sonra egitim ve test icin sirasiyla %90 ve %10 olarak
ayrilmigtir. Ham veri seti egitim icin yetersiz oldugundan goriintiilere cevirme, gama
diizeltmesi ve dondiirme yontemleri uygulanmistir. Hazirlanan veri seti, kenar tespiti i¢in
kullanilan RCF [1], LDC [2] ve DexiNed [3] mimarileri ile egitilmistir. Elde edilen sonuglarda
LDC mimarisi %63,74 Fl-skor ile en yiiksek dogruluk sonucunu elde etmistir. Calismamiz,
derin 6grenme tekniklerinin hizli, diisiik maliyetli, dogru ve giivenilir bilgi liretmesi nedeniyle
kiiltiirel] miras ¢aligmalarinda verimli bir sekilde uygulanabilecegini ve kullanilabilecegini
gostermektedir.

Kaynaklar:

[1] Liu, Y., N. Cheng, L. Zhang and X. Bai. 2017. “Richer convolutional features for edge detection”. IEEE
Transactions on Pattern Analysis and Machine Intelligence 41(8):1939-1946.

[2] Soria, X., E. Riba and A. Sappa. 2020. “Dense extreme inception network: Towards a robust CNN
model for edge detection”, In IEEE Winter Conference on Applications of Computer Vision (WACV ‘20), held
in Snowmass Village, CO, USA, 1-5 March 2020.

[3] Soria, X., G. Pomboza-Junez and A. G. Sappa. 2022.” LDC: Lightweight dense CNN for
edge detection.” IEEE Access 10: 68281-68290.
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Memristif Sinaptik Devreler icin Uyarlanabilir Parcal Lineer

Karakteristik Yaklasimm
Baris Sahintekin®; Zehra Giilru Cam Tagkiran?

"Sorumlu Yazar: baris.sahintekin@yildiz.edu.tr!

Yildiz Teknik Universitesi, Elektronik ve Haberlesme Miihendisligi*?
Anahtar Kelimeler: Memristif Sinaptik Devreler, Memristor Programlama, Cok Seviyeli
Memristor, Pargali Lineer Yaklagim
Sinaptik devrelerde agirliklarin memristor iletkenligi seklinde gerceklenmesi sayesinde vektor-
matris ¢arpimi iglemlerinin yiikii azaltilmis ve memristor elemani bu alanda yaygin bir eleman
haline gelmistir. Ancak her memristore ait akim-voltaj karakteristiginin lineer olmama
seviyesindeki farkliliklar ve maksimum ve minimum memristans seviyesindeki farkliliklar
agirliklarin yiiksek dogrulukla gerceklestirilmesini zorlastirmaktadir. Bu nedenle ¢evrimdisi
egitilmis aglarda hesaplanan agirlik degerine karsilik gelen memristans degerinin yiiksek
dogrulukla ayarlanabilmesi icin farkli ¢dziimler iiretilmistir [1][2]. Onerilen programlama
devrelerinin bazilart memristoriin ayarlanmak istendigi bir referans dirence ihtiyag duymakta
ve bu referansi elde etmek icin kullanilan yontem ayarlama hassasiyetinde sinirlamalara neden
olmaktadir [3].

Bu calismada memristor degerini kontrol etmek ve uygun degerlere giincellemek i¢in
pargali lineer yaklasimi kullanan bir algoritma &nerilmistir. Onerilen algoritma ile ayarlama
hassasiyetini, enerji tiiketimini ve islem maliyetini diisirmek amaglanmistir. Onerilen
yontemde okuma isleminin klasik bir diren¢ ve memristorden olusan gerilim bdliicii devre
yapis1 Uzerinden gerceklestirilmesi planlanmistir. Ayrica Onerilen algoritmaya ek olarak
sistemin memristdr karakteristiginin u¢ noktalarinda osilasyona girerek islem siiresini
uzatmasini engelleyen bir algoritma da eklenmistir. Yapay zeka tabanli  sistemlerinin
donanimsal gerceklemesi konusunda islem siiresini ve gii¢ tiikketimini diistirmeyi hedefleyen bu
caligmada farkli memristorlere ait matematiksel modeller [4] kullanilarak MATLAB {izerinde
Onerilen algoritma test edilmis ve dnerilen metodun islem siiresini diislirmek acgisindan faydasi
ortaya konmustur. Farkli memristor modellerinin 100 ayr1 hedef memristans degerine
maksimum %S5 hatayla ulagilmas: i¢in algoritmanin toplam ka¢ adimda sonu¢ verecegi
hesaplanmistir. Yapilan testler memristor modelinin lineer olmama seviyesine gore degisen ve
maksimum %29,2 islem siiresi kazanci sagladig1 goriilmiistiir.

Kullanilan Yontem Memristor Modelil  Memristor Modeli 2

My (g) = 4900 + 240798 M;(g) = 4000 + 647 [PL¥_ &0 o —

Sekil 1. Kullanilan Memristér Modelleri ve Bu Modellere ait Toplam Algoritma Adimi Sayilari

Kaynakga:

[1 ]Chua L. Memristor-the missing circuit element. IEEE Transactions on circuit theory. 1971;18(5):507-19.

[2] Williams RS. How we found the missing memristor. IEEE spectrum. 2008;45(12):28-35.

[3] TuS, LiJ, RenY, Jiang Q, Xiong S. A novel programming circuit for memristors. Microelectronic Engineering.
2023;280:112072.

[4] Biolek Z, Biolek D, Biolkova V. Differential equations of ideal memristors. Radioengineering. 2015;24(2):369-
77.
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Goriintii isleme Ve Makine Ogrenimi
Yontemleriyle Drone Tespiti

Batuhan BAYSAL?; Dog.Dr. Biilent BOLAT ?
*Sorumlu yazar: batuhan.baysal@std.yildiz.edu.tr
LAdres: Yildiz Teknik Universitesi/Elektronik ve Haberlesme Miihendisligi

Anahtar Kelimeler: Nesne Tespiti, Yolov8, Derin Ogrenme, Drone

Son yillarda, dronlarin sivil ve askeri alanlardaki kullaniminin hizla artmasiyla birlikte,
yetkisiz dronlarin havaalanlari, askeri tesisler, kamu binalar1 ve 6zel miilkler i¢in ciddi bir
giivenlik tehdidi olusturdugu bilinmektedir. Bu tehditle miicadele etmek i¢in etkili ve ger¢ek
zamanl1 dron tespit sistemlerine ihtiya¢c duyulmaktadir. Bu ¢alismada, son teknoloji derin
O0grenme mimarisi olan YOLOv8 kullanilarak video akislarindan dronlarin tespiti ve takibi
amaglanmistir. Calismada, nesne tespiti i¢in tek bir evrisimli sinir ag1 (CNN) kullanan
YOLOv8 mimarisi tercih edilmis, veri seti olarak Kaggle ve diger acgik kaynaklardan
toplanan ve el ile etiketlenen 1300 dron ve kus goriintiisii kullanilmigtir.

Egitim asamasinda, YOLOvV8'in farkli kayip fonksiyonlarinin performans: incelenmis,
hiperparametreler optimize edilmis ve modelin farkli boyut ve sekillerdeki dronlar1 bagarili
bir sekilde tespit edebildigi gozlemlenmistir. Kapsamli deneyler sonucunda, gelistirilen
YOLOVS8 tabanli dron tespit modelinin %95'in iizerinde bir dogruluk oranina ulastigi ve
gercek zamanli video akislari lizerinde saniyede 25-30 (fps) kare hizlaria ulagilabildigi
goriilmiistiir. Bu da sistemin ger¢ek diinya uygulamalarinda kullanilabilecegini
kanitlamaktadir.

Elde edilen sonuglar, YOLOvV8 mimarisinin dron tespiti i¢in son derece uygun oldugunu
gostermektedir. Yiiksek dogruluk orani ve gercek zamanli performansi sayesinde, bu
sistemin havaalanlari, askeri depolar gibi hassas bolgelerin giivenligini saglamak ve son
donemde ozellikle Rusya-Ukrayna savasinda onemli bir tehdit haline gelen personel
sevkiyatlarinda yapilan asimetrik dron saldirilarina kars1 kullanilabilecegi diigiiniilmektedir.
Gelecekteki ¢alismalarda, modelin farkli hava kosullari, gece goriisii ve uzun menzilli
senaryolarda test edilmesi, dron siniflandirma ve takip yeteneklerinin de gelistirilmesi

hedeflenmektedir.
Sekil 3: Elde Edilen Sonuglar

Tesekkiir: Degerli katkilariniz ve desteginiz i¢in tesekkiir ederiz.

Kaynakga:

[1] Zhang, Y., & Wang, L. (2018). Real-Time Drone Detection Using Deep Learning Approach. *Journal of
Advanced Research in Artificial Intelligence*, 12(3), 45-56.

[2] Smith, J., & Brown, K. (2020). Drone Detection Using Convolutional Neural Networks.

*International Journal of Computer Vision*, 28(4), 123-134.
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Artificial Neural Network Based Smart Bins For Waste Sorting
And Collection Problem In Istanbul

Bengisu Cetin®, Alev Tagkin®”*

* Corresponding author: ataskin@yildiz.edu.tr
Yildiz Technical University, Department of Industrial Engineering, Istanbul, Turkiye

Keywords: Artificial Intelligence, image processing, neural network, waste management

With the increasing population and urbanization, waste management is crucial for
environmental sustainability and public health, especially in cities like Istanbul. Traditional
methods are often inefficient, so Artificial Intelligence-supported smart bins are used to
optimize waste management. This thesis employs Al-based image processing and neural
networks to identify and sort plastic bottles and batteries accurately. A smart bin design includes
a counter for fill levels. A dataset based on population density feeds a mathematical model to
determine the optimal collection route. The goal is to find the shortest route for the vehicle,
preventing unsightly and polluted environments in metropolitan areas.

Figure 4: Object Detection with YOLO algorithms

Acknowledgements: | sincerely thank to Prof. Dr. Alev Taskin for supporting me on this
thesis.

References:

[1] Zhong-Qiu Zhao, Peng Zheng, Shou-tao Xu, Xindong Wu, Object Detection with Deep
Learning: A Review
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A Four Phase Hybrid Approach: Consumer Location Clustering and
Road Distance Based Routing for Last Mile Deliveries

Burak Goger!, Burak Aldemir!, Alev Tagkin'"

* Corresponding author: ataskin@yildiz.edu.tr

Yildiz Technical University, Department of Industrial Engineering,
Istanbul, Turkiye

Keywords: Clustering Algorithm, First Cluster Second Route, Deep Learning, Routing, Q-
Learning

A four-stage hybrid model has been developed for a last-mile delivery problem with demand
and distance constraints, based on the First Cluster, Second Route philosophy. In clustering
algorithms, studies are generally based only on distance. One of the contributions of this work
is not only to determine a cluster based on distance, but also to restrict the number of elements
in the cluster based on distance. The micro clusters are formed by merging nodes in Stage 1,
calculating centroids and distances in Stage 2, and forming clusters by merging according to
constraints in Stage 3. In Stage 4, TSP is solved for each cluster using Q- Learning. In clustering
and routing algorithms, instead of using euclidean etc. distance metrics, which have a margin
of error, road-distance taken from OpenStreetMap was used. In this proposed approach,
traditional clustering algorithms have been tried and their suitability has been evaluated.

A four-phase hybrid approach

Micro Cluster

sTaGES

Figure 5: The Proposed Methodology
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Dynamic Risk-Conditional Cash in Transit Problem:
Integrating Vehicle Capacity and Time-Window Constraints
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* Corresponding author: ataskin@yildiz.edu.tr
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Keywords: Deep Learning, Routing, Q-Learning, MLP, CIT

This study focuses on optimizing cash transportation operations in complex urban
environments using deep learning techniques to predict dynamic factors like traffic
congestion. The ultimate goal is to tackle an NP-hard optimization problem using a
reinforcement learning model based on these predictions. This approach aims to minimize
risk during cash transportation while saving both time and resources.

In this study, MLP and Q-learning models were used for the solution. First, the MLP model
predicted traffic using traffic data. Then, dynamic route planning was done with Q-learning
and adapted to traffic conditions. To determine the reliability of the model, it was first aimed
to minimize the deployment time in a 12-node problem. Afterwards, the algorithm was able
to reach the optimal solution in 14 seconds. This demonstrated the reliability of the
algorithm.

This approach aims to reduce emergencies, optimize logistics operations for time and
resource efficiency, enhance security measures, and yield economic benefits.

Figure 1 Visualization of Routes

Acknowledgements: | thank Alev Taskin for their invaluable guidance and support, fueling
my project's success.

References: [1] Tan, T., Xie, H., & Feng, L. (2024). Q-learning with heterogeneous update strategy.
Information Sciences, 656, 119902.

[2] Sitek, P., Wikarek, P., Rutczyn’ska-Wdowiak, K., Bocewicz, G., & Banaszak, Z. (2021). Optimization of
capacitated vehicle routing problem with alternative delivery, pick-up and time windows: A modified hybrid
approach. Neurocomputing, 423, 670-678.
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A Dataset of Feb 6, 2023 Turkey Earthquakes and Evaluation
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*Corresponding author: canekkazan@gmail.com
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Keywords: TURKEY 2023 EARTHQUAKES DATASET, EARTHQUAKE
IMAGE SEGMENTATION,REMOTE SENSING, EARTHQUAKE DAMAGE
ASSESSMENT

Earthquakes are one of the major reasons for mass losses and injuries. Post-earthquake damage
assessment plays a crucial role for understanding the extent of devastation. To this end, we
present a dataset focused on the February 6, 2023 Turkey earthquakes. The dataset is annotated
to differentiate between undamaged background areas and those impacted by the earthquake.
The dataset's value is underscored by the benchmark evaluations derived from training six
distinct architectures. This contribution offers a vital resource for the development and
refinement of earthquake-specific damage assessment models leading to more effective disaster

response.

References:

[1]“British  red cross,” https://www.redcross.org.uk/stories/disasters-and-emergencies/world/turkey-syria-
earthquake, accessed:2024-02-25.

[2]H. Bao, L. Dong, S. Piao, and F. Wei, “Beit: Bert pre-training of image transformers,” arXiv preprint
arXiv:2106.08254, 2021.

[3]Ranftl, R., Bochkovskiy, A., & Koltun, V. (2021). Vision Transformers for Dense Prediction. arXiv preprint
arXiv:2103.13413.

[4]Sandler, M., Howard, A., Zhu, M., Zhmoginov, A., & Chen, L. C. (2018). MobileNetV2: Inverted Residuals
and Linear Bottlenecks. arXiv preprint arXiv:1801.04381.

[5]S. Mehta and M. Rastegari, “Mobilevit: light-weight, general-purpose, and mobile-friendly vision
transformer,” arXiv preprint arXiv:2110.02178, 2021.

[6]Mehta, S., & Rastegari, M. (2022). Separable self-attention for mobile vision transformers. arXiv preprint
arXiv:2206.02680.
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[8]Loshchilov, 1., & Hutter, F. (2017). Decoupled weight decay regularization. arXiv preprint
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Cografi referansh sosyal medya verilerinden dogal dil isleme ve derin
ogrenme kullanilarak duygu analizi: Kahramanmaras depremleri
ornegi
Dilan Gézdem DOLU?; Alper SEN ?
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Anahtar Kelimeler: Deprem, Cografi referansli sosyal medya verileri, Web kazima, Duygu
analizi, Dogal dil isleme, Derin 6grenme

Dogal afet yonetiminde afet oncesi hazirlik, afet an1 miidahale ve afet sonrasi iyilestirme
asamalarinda Cografi Bilgi Sistemleri (CBS) kullanilarak uygulanan yonetim bigimleri ile
dogal afetlerin yol a¢tig1 zararlar en aza indirgenebilmektedir. Bu ¢alismanin amaci, 6 Subat
2023 tarihli Kahramanmarag depremleri ile ilgili X (eskiden bilinen adiyla Twitter) sosyal
medya verilerinin Python programlama dilinde Selenium-BeautifulSoup kiitiiphaneleri
kullanilarak kazinmasi ve dogal dil igsleme ve derin 6grenme yontemleri kullanilarak depremden
etkilenen insanlarin afet sonrasi duygu durumlarinin incelenmesidir. Bu ¢alismada, dogal dil
islemede kap1 yinelemeli birimler (Gated Recurrent Units, GRU) derin ag modeli kullanilarak
X platformundan kazinmis ve diizenlenmis veri kiimesi iizerinde %87 test dogrulugu ile bir
duygu analizi gergeklestirilmistir. Ayrica CBS ortaminda sicak nokta analizi yapilarak yasanan
deprem ile ilgili X iletilerindeki duygu durumuna ait kiimelenme Oriintiisii istatistiksel olarak
incelenmigstir. Boylece, yasanabilecek depremler ile ilgili X platformuna ait cografi referansh
sosyal medya verilerinin duygu analizinde kullanilabilecegi saptanmustir.

SURIYE

@ 2300000 [ %6
Sekil 2:6 Subat 2023 depreminden etkilenen illerin niifusa oranla X uygulamasindaki
depremle ilgili ileti sayilar
Tesekkiir: Degerli katki, destek ve emekleriniz igin tesekkiirler.

Kaynakg¢a:[1] Bhardwaj, A., Narayan, Y., & Dutta, M. (2015). Sentiment Analysis for Indian Stock Market
Prediction Using Sensex and Nifty. Procedia Computer Science, 70, 85-91.

[1] Cho, K., Van Merriénboer, B., Gulcehre, C., Bahdanau, D., Bougares, F., Schwenk, H., & Bengio, Y. (2014).
Learning Phrase Representations Using RNN Encoder-Decoder for Statistical Machine Translation. arXiv preprint
arXiv, 1406-1078.

[2] Feng, Y., Huang, X., & Sester, M. (2022). Extraction and Analysis of Natural Disaster Related Vgi from
Social Media: Review, Opportunities and Challenges. International Journal of Geographical Information Science,
36(7), 1275-1316.

[3] Kiigiik, D., & Arici, N. (2018). Dogal Dil Islemede Derin Ogrenme Uygulamalar1 Uzerine Bir Literatiir
Calismasi. Uluslararasi Yonetim Bilisim Sistemleri ve Bilgisayar Bilimleri Dergisi, 2(2), 76-86.
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makineleri, Rastgele orman algoritmasi

Gliniimiizde finans, saglik, ticaret ve egitim gibi bir¢ok alanda makine 6grenmesi yontemleri
ve veri analizi ile birgok arastirma yapilmaktadir. Bu ¢aligma 6grencilerin egitim basarisini
etkileyen demografik bilgileri modelleme esnasinda temel bilesen analizi yoOntemini
kullanarak ¢ok boyutlulugu azaltmanin model basarist iizerindeki etkilerinin gézlenmesini
hedeflemektedir. Bu amacla UC Irvine Machine Learning Repository sitesinden 32 6znitelige
ve 18 sif etiketine sahip Portekizce ve Matematik derslerine ait sirasiyla 649 ve 395 birim
igeren “Ogrenci Performas1™ adl1 veri setinin matematik dersi ile ilgili sonuglar ele alimmastr.
Temel Bilesen analizi 6ncesi ve sonrasinda Naive Bayes, K- En Yakin Komsu Algoritmasi,
Karar Agaclari, Rastgele Orman, Destek Vektor Makineleri, Adaboost ve Xgboost
algoritmalar1  kullanilarak matematiksel modellemeler olusturulmus ve kullanilan
algoritmalarin hiperparametreleri her bir model i¢in model basarisini maksimize etmek i¢in
1zgara taramasi ile tespit edilmistir. Yapilan tiim islemler Anaconda Navigator ortaminda
jupyterLab kullanilarak phyton dili ile yazilmistir ve elde edilen model basarilari
Ozetlenmistir.

Kaynaklar:
[1] E. Alpaydin, Makine Ogrenmesi, istanbul: Tiirkiye, (2019).

[2] P. Cortez & A. Silva, Using Data Mining to Predict Secondary School Student Performance, 5%
Annual Future Business Technology Conference. Guimares: Portugal, (2008).

[3] M. Dash & H. Liu., Feature, Selection for Classification, Intelligent Data Analysis p 31-156, (1997).

[4] N. Pudjihartono, ve ark., A Review of Feature Feature Selection Methods for Machine Learning-
Based Disease Risk Prediction, Frontiers in Bioinformatics, vol 2, (2022).

[5] https://archive.ics.uci.edu/dataset/320/student+performance, (2014).
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Keywords: cryptocurrency, machine learning, price prediction, financial markets, time
series analysis, ARIMA, LSTM, XGBOOST, LightGBM, CatBoost, MSE, Gradient
boosting

In this study, an analysis is conducted using five different machine learning methods for
price predictions of various cryptocurrencies. Considering the increasing importance of
cryptocurrencies in financial markets, the value of such an analysis is emphasized.

It has been stated that machine learning methods could be effective tools for predicting price
movements in cryptocurrency markets. In this study, two algorithms dependent on time
series, namely ARIMA and LSTM, along with three gradient boosting algorithms, namely
XGBoost, LightGBM, and CatBoost, have been employed.

Three different time series (15 minutes, 1 hour, and 4 hours) have been examined with
indicators for ten different cryptocurrencies (XRPUSDT, TRXUSDT, NEOUSDT,
LTCUSDT, ETHUSDT, DOGEUSDT, DASHUSDT, BTCUSDT, BNBUSDT,
and

ADAUSDT). For each cryptocurrency, the prediction results of five different algorithms
have been compared, and their performances have been evaluated using the Mean Squared
Error (MSE) measurement.

While no significant variations were observed in models for different time series,
cryptocurrencies with lower closing values were found to yield better results for all
algorithms. Considering the overall performance aspect, it is concluded that LightGBM is
the algorithm with the best performance for all cryptocurrencies.

References:

[1]M. Saad, "Toward Characterizing Blockchain-Based Cryptocurrencies for Highly Accurate
Predictions," IEEE Systems Journal, vol. 93, p.12 (2020).

[2] S. Swati, A. Mohan, "Cryptocurrency Value Prediction with Boosting Models," 2022
International Conference on Intelligent Innovations in Engineering and Technology (ICIIET) (2022).

[3] “E. Demirci, M. Karaatli, "Kripto Para Fiyatlarmin LSTM ve GRU modelleri ile tahmini,” Mehmet
Akif Ersoy Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi (2023).” ...
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Keywords: GNSS Denied Localization, Visual Navigation Systems

Today, Unmanned Aerial Vehicle (UAV) applications are rapidly evolving, increasing the
need for vision-based localization methods without GNSS. This study aims to enhance the
accuracy of UAV geographic coordinates in GNSS-denied environments by improving Visual
Inertial Odometry (VIO) and SLAM techniques, with results observed in simulation
environments and popular datasets. Our solution is specifically designed for long-range and
high-altitude fixed- wing UAV platforms.

Among the V10 and SLAM techniques, three prominent approaches ORB-SLAM3 [0], VINS-
Fusion [1], and MSCKF [2] offer advantages suitable for GNSS-denied positioning strategies.
These methods are planned to be utilized and further developed in our study.

In the Gazebo simulation environment, three different outdoor datasets named RECT300,
LINE700, and CIRCLE1200 were created, corresponding to flights conducted at altitudes of
300, 700, and 1200 meters, respectively. The VINS-Fusion simulation flight was tested using
the RECT300 flight pattern. The flight pattern is shown in the images below.

O S G o S (e

Figure 1: VINS-Fusion, RECT300 flight result Figure 2: Gazebo simulati(;n & flight pattern

References:

[1] Campos, Carlos, et al. "Orb-slam3: An accurate open-source library for visual, visual—-inertial, and
multimap slam." IEEE Transactions on Robatics 37.6 (2021).

[2] Qin, Tong, Peiliang Li, and Shaojie Shen. "Vins-mono: A robust and versatile monocular visual-inertial
state estimator.” IEEE Transactions on Robotics 34.4 (2018).

[3] Sun, Ke, et al. "Robust stereo visual inertial odometry for fast autonomous flight." IEEE Robotics
and Automation Letters 3.2 (2018).
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Keywords: Optical Coherence Tomography, Choroidal Vascularity Index, Segmentation,
Deep Learning

There are various eye diseases in medicine and today, various imaging methods are used to
detect these diseases. One of these methods is Optical Coherence Tomography (OCT). OCT
enables detailed visualization of the inside of the eye by making certain calculations from the
reflection of light waves sent to the eye. In this project, a dataset of OCT images was used and
firstly the images are preprocessed. Then, these images were segmented with a deep learning
model and finally, the vascular areas in the segmented choroidal region were found and the
CVI index was calculated. With this study, the disease detection process of doctors will be
facilitated and more accurate determinations will be made.

Figure 1: Sample OCT Image

Acknowledgements: First of all, we would like to thank our esteemed professor Prof. Dr.
Mine Elif KARSLIGIL for giving us the opportunity to realize this project. She has always
inspired us with her work and guided us with her rich knowledge. We would also like to thank
‘Imran ARKAN, an ophthalmologist who provided us with access to OCT images and guided
us in the field.
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[1] Zheng, G., Jiang, Y., Shi, C., Miao, H., Yu, X., Wang, Y., ... & Shen, M. (2021). Deep learning algorithms to
segment and quantify the choroidal thickness and vasculature in swept-source optical coherence tomography
images. Journal of Innovative Optical Health Sciences, 14(01), 2140002.

[2] Ronneberger, O., Fischer, P., & Brox, T. (2015). U-net: Convolutional networks for biomedical image
segmentation. In Medical image computing and computer-assisted intervention-MICCAI 2015: 18%
international conference, Munich, Germany, October 5-9, 2015, proceedings, part 111 18 (pp. 234-241). Springer
International Publishing.

[3] Oktay, O., Schlemper, J., Folgoc, L. L., Lee, M., Heinrich, M., Misawa, K., ... & Rueckert, D. (2018).
Attention u-net: Learning where to look for the pancreas. arXiv preprint arXiv:1804.03999.
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product quality, production efficiency.

Introduction and Obijectives: This study applies machine learning methods for dimension
control in sheet metal forming processes, crucial for ensuring product accuracy and quality,
especially in bending operations where springback is an issue. Traditional methods are often
time-consuming and costly. This research proposes a machine learning approach using process
data and image-based dimensional measurements to predict and control variations, focusing on
the Material Type, Form Type, A Unit Length (mm), B Unit Width (mm), and C Unit Thickness
(mm) of Cu materials after molding.

Discussions: Comparing machine learning algorithms for image processing revealed insights
into their suitability and performance. LR, LoR, and NB algorithms were less suitable due to
limitations in capturing complex image data relationships. SVM, DT, K-NN, RF, GB, and K- M
algorithms varied in performance. SVM is suitable for classification but has high computational
costs for large datasets. DT is simple and interpretable but may not fully capture image
complexity. K-NN is effective for small datasets but slow for larger ones. K-M is useful for tasks
like image segmentation, not classification. RF and GB algorithms stood out, offering high
accuracy and the ability to model complex decisions.

Conclusion: RF and GB algorithms are optimal for image processing applications, balancing
accuracy, computational efficiency, and handling complex image data structures. While other
algorithms have strengths, they may not match the performance of RF and GB in accuracy and
robustness. Practitioners should consider RF and GB for high-performance image processing
solutions. Further experiments and larger datasets are needed to optimize their parameters for
maximum efficiency.

References:

[1] M. Ozkahraman, H. Livatyali, Artificial Intelligence in Foreign Object Classification in Fenceless Robotic
Work Cells Using 2-D Safety Cameras, Tehnicki Vjesnik, vol:29, no:5, pp:1491-1498 (2022).

[2] A. Abio, F. Bonada, J. Pujante, M. Grané, N. Nievas, D. Lange, O. Pujol, Machine Learning-Based Surrogate
Model for Press Hardening Process of 22MnB5 Sheet Steel Simulation in Industry 4.0, Materials, vol:15, no:10,
p:3647 (2022).
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Figure 3: The Steps of Machine Learning with Image Processing
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algoritma ,

Batarya teknolojilerinin yaygin kullanimiyla birlikte ortaya ¢ikan bataryalarin kapasite
azalmasi ve genel olarak yaslanmasi konulari ele alinmistir. Bu meseleler, enerji sistemlerinin
etkinligi ve glivenligi agisindan 6nemli bir yere sahiptir.Bu baglamda, bataryalarin tasarimi ve
kullanim siireglerinde, kapasite azalmasi ve yaslanma davraniglarinin 6nceden tahmin edilmesi
biiyilk 6nem tasimaktadir. Bu tahminler, batarya performansinin optimize edilmesi, enerji
sistemlerinin daha giivenilir hale getirilmesi ve batarya dmriiniin uzatilmasi gibi avantajlar
saglayabilir.

Bu calismada, batarya hiicresinin bozulmasinin dnceden tahmin edilmesi igin bir stokastik
model sunulmustur. Onerilen model, Markov zincirlerine dayali bir yaklasimdan esinlenmistir,
ancak tipik bir Markov siirecinden farklidir ¢iinkii 6nerilen modelde ge¢is olasiliklari, hiicrenin
yasadigr dongii sayisina gore degismektedir. Bu durum, bataryanin gercek diinyadaki
kullantminm1 daha dogru bir sekilde yansitmaktadir, ¢linkii batarya kullanimi ve cevresel
kosullar, gecis olasiliklarini etkileyen faktorlerdir.

Onerilen model, incelenen hiicrelerin kullanim dmriiniin sonuna yaklastiginda ani kapasite
azalmasini yeniden iiretebilir. Ozellikle, nominal kapasitenin %80'inden daha diisiik seviyelere
ulastiginda yasanan bu ani azalma, bir¢ok batarya uygulamasinda karsilagilan bir durumdur. Bu
nedenle, 6nerilen modelin bu tiir durumlart dogru bir sekilde 6ngoérebilmesi, batarya yonetimi
ve bakimi agisindan biiyiik 6nem tasir.

Ayrica, bu modelin, belirli yaglanma faktorlerine maruz kalan hiicrelerde kapasite egilimini
tahmin etme yetenegi gosterilmektedir. Ozellikle, Lityum demir fosfat (LiFePO4) katot ve
grafitten olusan bir lityum iyon batarya hiicresi i¢in farkli yaslanma faktorlerine maruz kalan
hiicrelerin kapasite egilimleri incelenmistir.

Sonug olarak, onerilen stokastik model, batarya kapasite azalmasi ve genel olarak batarya
yaslanmasiyla iligkili davranislarin onceden tahmin edilmesi agisindan 6nemli bir adim
saglamaktadir. Bu modelin kullanilmasi, batarya tasarimi, enerji depolama sistemleri ve
taginabilir elektronik cihazlar gibi bir¢ok alanda, batarya performansinin optimize edilmesine
ve batarya Omriiniin uzatilmasina katkida bulunabilir. Ancak, modelin gercek diinya
kosullarinda nasil performans gosterecegini belirlemek icin daha fazla deneysel ve uygulamali
caligmaya ihtiyac vardir.

KAYNAKCA

[1] Venet, P.; Redondo-Iglesias, E. Batteries and Supercapacitors Aging. Batteries 2020, 6, 18.

[2] Tang, X.; Zou, C.; Yao, K.; Lu, J.; Xia, Y.; Gao, F. Aging trajectory prediction for lithium-ion batteries via
model migration and Bayesian Monte Carlo method. Appl. Energy 2019, 254, 113591.

[3] Li, Y.; Liu, K.; Foley, A.M.; Ziilke, A.; Berecibar, M.; Nanini-Maury, E.; Van Mierlo, J.; Hoster, H.E. Data-
driven health estimation and lifetime prediction of lithium-ion batteries: A review. Renew. Sustain. Energy Rev.
2019, 113, 109254.
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Recent developments in technology have brought major breakthroughs in data collection,
enabling the collection of large amounts of data over time and thus the creation of time series.
In order to adapt to the environment, people have constantly measured and collected signals
such as temperature, wind speed, precipitation, and sunspot density that occur in nature. In
addition, for decades data owners, products and processes in every industrial field such as
marketing (e.g. sales and market trend), finance (e.g. stock price), health (e.g. heart and brain
activity) and manufacturing (e.g. yield) have been analyzing their products and processes and
actively collects and uses them to improve services. Mining these data has become an
important task for researchers and practitioners over the last few years, including the detection
of outliers or anomalies that may represent errors or events of interest. The aim of this study
is to present a conceptual perspective in the field of anomaly detection in time series. Figure
1 provides a holistic insight into the applications of anomaly detection studies in other
fields.This study will be an important step for researchers who want to work in the field of
time series to develop a holistic framework and identify gaps in the literature.
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The rapid increase in internet data has made it easier to access vast amounts of information
but also harder to locate specific details efficiently. University websites, with their dense and
varied content, often lead to difficulties for users, resulting in repetitive inquiries that burden
administrative staff. This thesis proposes a Retrieval-Augmented Generation (RAG) system
integrated with Large Language Models (LLMs) to streamline information retrieval on
educational websites. Using OpenAl's GPT-3.5 Turbo and tools like LangChain and the
Chroma vector database, our system effectively organizes and retrieves information. Metadata
enrichment ensures accuracy, while prompt engineering techniques minimize inaccuracies,
making the system's outputs reliable and contextually appropriate. This study demonstrates
the practical application of RAG systems on university websites, showing their potential to
improve user experience by making information retrieval more efficient and reducing the load
on administrative staff. The findings pave the way for further research into optimizing
information retrieval systems to enhance efficiency and reduce response time.

Query Universitenin Misyonu ve Vizyonu nedir ? Query lisans Mesleki Alan Slajl 1 neile ilgili 9
Route General
e Route | Major
Generated | Merhaba! Yildiz Teknik Universitesi'nin misyonu, uluslararas: diizeyde
Answer egitim, 6gretim ve aragtirma miik 1ligine ul k topl 3 s R Tt 0 PR .

ihtiyaglarina ve ulusal rekabet giiciine katkida bulunan bireyler Genmted E,ISBHS 'MCSICF(I ?lan sty 1 B_llgl TCknOlO]IICIT konusu ile ]lglhdlr' Bustaj,
yetistirmektir. Vizyonu ise ¢oziim iiretme, yon verme ve doniistiirme Answer dgrencilere bilgi teknolojileri alaninda deneyim kazandirmay1
sorumlulugunu arttirarak blgesel ve kiresel siirdiiriilebilir kalkinmaya olan amaglamaktadir. Staj siirecinde dgrenciler, staj uygulama ilkelerine uygun

belirgin katkisin giiglendirmektir. Bu vizyon dogrultusunda iiniversitemiz,

bilgi toplumuna gegis strecinde egitim alanlarmin gesitliligi ve yiksek olarak belirlenen isletmelerde alisarak teorik bilgilerini pratikte uygulama

hizmet Kalitesiyle, kisi ve kurumlara yasam boyu egitim, aragtirma ve firsati bulurlar. Staj defteri, staj yeri tanitim formu ve diger gerekli

danigmanlik destegi veren ncii bir merkez olmay: hedeflemektedir. belgelerin teslim edilmesi de smjm bir parcamdlr.

Source: https://www.yildiz.edu.tr/universite/universitemiz/misyon-ve- X A > i

vizyon Source: https://enm.yildiz.edu.tr/lisans/mesleki-alan-staji-1
Table 5: Implementation Results 1 Table 2: Implementation Results 2
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Deniz iizerindeki insanlarin hizli ve dogru tespiti, arama kurtarma operasyonlarinda hayati
onem tasimaktadir. Geleneksel yontemlerin genis alanlarda arama yapmay1 zorlastirmasi ve
zaman kaybina neden olmasi nedeniyle, derin 6grenme tabanli nesne tespiti yontemlerinin
kullanilmas1 6nem kazanmaktadir.

Bu calismada, makine 6grenmesi yontemlerinden biri olan YOLOvS modeli kullanilarak
deniz iizerindeki insanlarin tespiti hedeflenmistir. Model, PyTorch kullanilarak gelistirilmis
ve SeaDronesSee veri seti lizerinde egitilmistir. Veri seti, farkli kosullarda cekilmis
goriintiilerden olusmaktadir. Egitim siirecinde veri artirma teknikleri ve uygun hiperparametre
ayarlar1 kullanilmistir.

YOLOvV8 modelinin performansi, dogrulama seti iizerinde 0.96 mAP, 0.5 dogruluk skoru elde
etmistir. Test setinde ise model, GPU tizerinde saniyede 30 kare isleme hizina ulasmistir. Elde
edilen sonuglar, YOLOvVS8'in deniz iizerindeki insanlarin tespitinde umut verici bir yontem
oldugunu ve arama kurtarma operasyonlarina katkida bulunabilecegini gostermektedir.

Sekil 6: Elde Edilen Sonuglar

Tesekkiir: Degerli katkilariniz ve desteginiz i¢in tesekkiir ederiz.

Kaynakga:
[1] B. Kiefer, M. Kristan, J. Per$, L. Zust, F. Poiesi, F. A. de Alcantara Andrade, A. Bernardino, M.
Dawkins, J. Raitoharju, Y. Quan ve digerleri, "1st Workshop on Maritime Computer Vision (MaCVi), (2022)

[2] L. A. Varga, B. Kiefer, M. Messmer ve A. Zell, "SeaDronesSee: A Maritime Benchmark for
Detecting Humans in Open Water”, (2022)
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Yapay Zeka Araclari ile Gorsel Uretiminde Estetik Farkhliklar
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Anahtar Kelimeler: Yapay Zeka, Sanat, Gorsel Uretimi, Yapay Zeka Araglar1, Veri Setleri,
Estetik.

Yapay zeka, sundugu vyaratict olanaklar ve araglar ile gorsel sanatlar alaninda
kullanilmaktadir. Yapay zekanin gorsel sanatlarda kullanimi sanatsal yaraticiligi
genisletirken, sanatin demokratiklesmesine ve yeni sanat formlarinin sekillenmesine katki
saglamaktadir. Yapay zeka araclarinin gorsel sanatgilar tarafindan kullanimi, sanat tiretimini
cesitlendirirken; bu gorseller arasinda estetik agidan farkliliklar ortaya ¢ikmaktadir. Bu
caligma, farkli yapay zeka araclari ile tiretilen gorseller arasinda olusan estetik farkliliklarin
temelinde yatan nedenleri ortaya koymay1 amaglamaktadir. Betimsel literatiir taramasi ile
ylriitiilen ¢aligmada, hedef evreni temsilen {i¢ yapay zeka arac1 (MidJourney 2, DALL-E,
Leonardo.ai) orneklem olarak secilmis; secilen Ornekler {izerinden gorsel iiretimler
gerceklestirilerek bulgular ortaya konmustur. Bu arastirma ile ¢esitli yapay zeka
uygulamalar ile ayn1 komutla iiretilen gorsellerin estetik farkliliklarinin temelinde, modeli
olusturan sinir aglar1 ve algoritmalar, arayiizdeki kontrol mekanizmalari, model mimarisi ile
veri setlerinin egitim siirecindeki farkliliklar oldugu ortaya konmustur.

Kaynake¢a:
[1] Elasri, M., Elharrouss, O., Al-Maadeed, S., Tairi, H. (2022). Image Generation: A review. Neural
Processing Letters, 54(5), 4609-4646.

[2] Hanna, D. M. (2023). The Use of Artificial Intelligence Art Generator “MidJourney” in Artistic
and Advertising Creativity. Journal of Design Sciences and Applied Arts, 4(2), 42-58.

[3] Manovich, L. (2018). Ai Aesthetics. Strelka Press.

[4] Ozdal, M. A. (2024). Yapay Zeka ile Uretilen Gérsel ve Illiistrasyon Eserlerinin Telif Haklar ve Kisisel
Veri Giivenligi. Disiplinleraras: Yenilik Arastrmalari Dergisi, 4(1), 7-31.

[5] Yildirim, E. (2023). Comparative Analysis of Leonardo Ai, Midjourney, and DALL-E: Ai's Perspective
on Future Cities. Urbanizm: Journal of Urban Planning & Sustainable Development, (28).
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Temel Bilesen Analizinin Gruplanmis Oznitelikler Uzerindeki EtKisi
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Anahtar Kelimeler: K-en yakin komsu algortimasi, Rastgele orman algoritmasi, Destek
vektor makineleri, Naive Bayes algoritmasi, Temel bilesen analizi.

Gliniimiizde finans, bankacilik, veri madenciligi gibi bir¢ok alanda siniflandirma, kiimeleme
ve tahmin i¢in kullanilan makine 6grenimi saglik alaninda da kullanilmaktadir [1]. Literatiirde
makine 6grenimi ile hastaliklarin erken tanisini saglayan bir¢ok c¢alisma bulunmaktadir [2],
[3]. Bu calismada, UCI Machine Learning Repository internet sitesinden Islam ve ark.
tarafindan hazirlanan diyabetle ilgili 520 kisiye ait 15 kategorik (Gender, Polyuria, Polydipsia,
Sudden weight loss, Weakness, Polyphagia, Genital thrush, Visual blurring, Itching,
Irritability, Delayed healing, Partial paresis, Muscle stiffness, Alopecia, Obesity) 1 niimerik
(Age) toplam 16 6znitelik i¢eren “Early Stage Diabetes Risk Prediction” veri seti kullanilarak
bu veri setine K- En yakin komsu, Naive bayes, Destek vektor makineleri, Rastgele orman,
Karar agaclari ve Boosting makine 6grenmesi algoritmalar1 uygulanmstir [4, 5]. Modelleme,
Anaconda Navigator ortaminda Python dili kullanilarak gelistirilmistir. Belirlenen
matematiksel modellerin model basarisini maksimize eden hiperparametreler belirlenmis ve
model basari kriterleri belirlenmistir. Sonrasinda temel bilesen analizi kullanilarak veri boyutu
azaltilmis ve bu islemin model performans 6l¢iitleri tizerindeki etkileri incelenmistir.

Bu c¢alisma Yildiz Teknik Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimince
Desteklenmigstir. Proje Numarasi: FYL-2024-6295.

Referanslar:

[1] Alpaydin, E. (2020). Introduction to machine learning. MIT press.

2] Zaigham Mushtaq, Muhammad Farhan Ramzan, Sikandar Ali, Samad Baseer, Ali Samad, Mujtaba
Husnain, "Voting Classification-Based Diabetes Mellitus Prediction Using Hypertuned Machine-Learning
Techniques”, Mobile Information Systems, vol. 2022, Article ID 6521532, 16 pages, 2022.
https://doi.org/10.1155/2022/6521532

[3] Ergiin, O. N., Ilhan, H. O. (2021). Early Stage Diabetes Prediction Using Machine Learning Methods.
Avrupa Bilim ve Teknoloji Dergisi, (29), 52-57.
[4] Islam, M. M., Ferdousi, R., Rahman, S., & Bushra, H. Y. (2020). Likelihood prediction of diabetes

at early stage using data mining techniques. In Computer vision and machine intelligence in medical image
analysis (pp. 113-125). Springer, Singapore.

[5] Early-Stage Diabetes Risk Prediction. (2020). UCI Machine Learning Repository.
https://doi.org/10.24432/C5VG8HFirst author, Book name, (2023)
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Endiistriyel Hava Kirliliginin Kiiresel Iklim Degisikligine Etkisinin
Makine Ogrenmesi Yontemleri ile Incelenmesi
Senanur Erkul®”; Selguk Alp 2
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Kelimeler: Makine Ogrenmesi, K-Means, 1klim Degisikligi, Endiistriyel Hava Kirliligi,
Sera Gazlari.

Insanoglunun enerji iiretimi, hayvancilik, endiistri, atik, yapilasma, ulasim gibi konularda cesitli
faaliyetleri sonucu atmosfere salinan sera gazlarinin atmosferdeki sera gazi konsantrasyonlarini
arttirmas1 iklim degisikligine neden olmaktadir. iklim degisikligi kiiresel bir konudur ve
diinyadaki tiim yasami etkilemektedir. Oniimiizdeki yillarda sera gazi emisyonlarinda ciddi
azalmalar meydana gelmedigi siirece, ortalama sicaklik artiginin 21. yiizyilda 2°C’yi agmasi
beklenmektedir [1]. Bu ¢alismada, 206 iilkenin endiistriyel faaliyetlerinin sonucunda atmosfere
saldiklar1 sera gazi emisyonlarini incelemek i¢in makine Ogrenmesi yontemi, K-Means
kullanilmistir. incelemede CO2, CH4 ve NO, emisyon degerleri

[2] ve iilkelerin niifus degerleri [3][4] kullanilmistir.

206 iilke i¢in inceleme yapilmis olup gesitli sektdrlerdeki emisyonlarina gére kiimelenmesi,
endiistriyel emisyonlarina gore kiimelenmesi ve endiistriyel emisyonlarin niifusa olan oranina
gore kiimelenmesi basliklarinda incelemeler yapilmustir. Ugiincii incelemede iilkelere ait yillik
emisyon degerlerinin yillik niifusa oranina gore kiimeleme yapilmistir. Tiim incelemelerde 1990-
2022 yillar1 arasinda yillik toplam emisyon degerleri kullanilmstir.

[lk iki incelemede Cin ve ABD’deki yillara gore emisyon degerlerinin diger iilkelerden farkli
oldugu anlasilmaktadir. Endiistriyel emisyonlara gore yapilan 4 farkli kiimeleme ¢alismasinda
k=2 1icin benzer sonuglarin c¢iktig1 goriilebilmektedir. Ancak k=3 i¢in oOzellikle NO2
emisyonlarmin kiime ¢iktisinda daha farkli sonuglar elde edilmistir. Ulkelerin NO2 emisyonu
bakimindan endiistriyel faaliyetlerinde benzerlik oldugu sdylenebilir. Endiistriyel emisyonlarin
niifusa olan oranina goére kiimelemesinde ise diisiik niifusa sahip olan iilkelerin farkli kiimelerde
yer aldigi goriilebilmektedir. Ulkelerin niifuslar1 ile iilkelerin toplam endiistriyel emisyon
salinimlar1 arasinda dogrusal bir iligki olmadig1 sonucuna varilabilir.

Kaynakga:
[1] [IPCC, 2023: Climate Change 2023: Synthesis Report. Contribution of Working Groups I, Il and 111 to the Sixth
Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team, H. Lee and J. Romero
(eds.)]. IPCC, Geneva, Switzerland, 184 pp., doi: 10.59327/IPCC/AR6-9789291691647(2023).
[2] Crippa M., Guizzardi D., Pagani F., Banja M., Muntean M., Schaaf E., Becker, W., Monforti-Ferrario F.,
Quadrelli, R., Risquez Martin, A., Taghavi-Moharamli, P., Grassi, G., Rossi, S., Brandao De Melo, J., Oom, D.,
Branco, A., San-Miguel, J., Vignati, E., GHG emissions of all world countries — JRC/IEA 2023 Report, EUR xxxx
EN, Publications Office of the European Union, Luxembourg,(2023).

[3] The World Bank; https://datacatalog.worldbank.org/public-licenses#cc-by (2024).

[4] Our World in Data; https://ourworldindata.org/grapher/population?tab=table&time=1990..2021 (2024).

60


mailto:senanur.erkul@yildiz.edu.tr

)
)

LI

I

%@ AR A HIHIHRe8 R @%
@ | B EEBes AlMIA IBEE A | @
Colloquium’24

Artificial Intelligence

Defect Detection and Classification in MDF Board Using Image
Processing

Umur izgi Kiran™*?; Alihan Oztiirk!3; Seref Naci Engin2

*Corresponding author: izgi.kiran@keas.com.tr

!Kastamonu Entegre A.S., Gebze, Kocaeli
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Keywords: Defect detection, image processing, quality control

Automated detection and classification techniques play a crucial role in determining product
quality. Timely identification and rectification of defects are critical for ensuring customer
satisfaction and maintaining brand reputation. In this study, a machine learning based
algorithm has been developed using image processing and machine learning techniques to
detect and classify defects on Medium Density Fiberboard (MDF) products.

The developed algorithm processes data obtained through imaging devices to detect and
categorize defects. The image processing techniques used in this process include Laplace
Pyramid, Histogram Equalization, and Canny Edge Detection Algorithm for feature
extraction. For the classification of defects, the Gaussian Mixture Model is employed as a
machine learning algorithm.

The algorithm is designed to meet the specific needs and current demands of industrial
operations. This enables early detection and rectification of defects during the production
process, thereby enhancing product quality and ensuring production efficiency. The results
from the proposed approach demonstrate faster and more interpretable outputs compared to
deep learning methods, which are often considered black-box methods for product quality
assessment. Additionally, it offers effective classification with a low sample size for new types
of defects, which reduces the computational load. The approach has the potential to
significantly enhance industrial quality control processes from various manufacturing sectors.

References:

[1]. Karim, Shahid, et al. "An improvement of vehicle detection under shadow regions in satellite imagery."
Ninth International Conference on Graphic and Image Processing (ICGIP 2017). Vol. 10615. SPIE, 2018.

[2]. Shrivastava, Kritika, et al. "Conceptual model for proficient automated attendance system based on face
recognition and gender classification using Haar-Cascade, LBPH algorithm along with LDA model."
International Journal of Applied Engineering Research 13.10 (2018): 8075-8080.

[3]. Li, Feiping, Wenming Yang, and Qingmin Liao. "An efficient anomaly detection approach in surveillance
video based on oriented GMM." 2016 IEEE International Conference on Acoustics, Speech and Signal
Processing (ICASSP). IEEE, 2016.

[4]. Hamuda, Esmael, et al. "Automatic crop detection under field conditions using the HSV colour space and
morphological operations." Computers and electronics in agriculture 133 (2017): 97-107.
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Anahtar Kelimeler: Formik asit dehidrojenasyonu, Katalitik hidrojen tiretimi, Sivi organik
hidrojen tasiyicilari, Heterojen katalizér, Homojen katalizor, Makine 6grenimi

Formik asitten hidrojen iiretimi, formik asidin katalizér yardimiyla veya yliksek sicaklik
uygulanarak hidrojen ve karbondioksite ayrismasiyla gergeklesir. Formik asit, hidrojen tasima
ve depolama kapasitesinin yiiksek olmasi1 sebebiyle sivi organik hidrojen tastyicis1 (LOHC)
olarak da bilinmektedir [3]. Bu ¢aligmada, s1v1 organik hidrojen tasiyicist olan formik asitten
katalitik hidrojen liretimini iceren 115 makaledeki 852 farkli deneyden toplanan homojen ve
heterojen katalizorlere ait 4260 veri noktasini igeren ayrintili bir veri seti, makine dgrenmesi
yontemleri kullamlarak analiz edilecektir [2]. Tlk asamada, veri setine tanimlayici istatistikler
uygulanarak verinin genel yapist ve dzellikleri ortaya ¢ikarilacaktir. Bu agama verinin dogru
bir sekilde anlasilmasi ve analiz edilmesi i¢in kritik bir adimdir. Analiz siirecinde katalizor tipi,
katki maddeleri, ¢oziicii, sicaklik ve TOF degerleri olmak iizere bes temel tanimlayicinin
fonksiyonu olarak formik asitten hidrojen iiretimi tahmin edilecektir. Yapay Sinir Aglari
(Artificial Neural Network (ANN)), Rastgele Orman (Random Forest), Gradyan Artiric1 Karar
Agaclan (Gradient Boosting Decision Trees) ve Destek Vektor Makineleri (Support Vector
Machines) calismada kullanilacak olan gelismis makine 6grenmesi algoritmalaridir. Bu
algoritmalarin karmasik veri setlerini analiz etme ve yiiksek dogrulukla tahminler yapma
yetenegi bulunmaktadir. Son olarak, modelin basarisini degerlendirmek amaciyla ¢esitli model
uyum indeksleri karsilastirilacaktir. Indekslerin kullanim amacit modelin tahminlerinin
dogrulugunu ve giivenilirligini belirlemektir [1]. Sonug olarak, formik asitten hidrojen iiretimi
i¢in en uygun tahmin modeli &nerilecektir. Onerilen modelin, endiistriyel uygulamalarda ve
akademik arastirmalarda formik asitten verimli hidrojen iiretimini saglamak i¢in kullanilmasi
amaclanmaktadir.

Kaynakea:
[1] Mitchell, Tom M., and Machine Learning. "Mcgraw-hill science.” Engineering/Math 1 (1997): 27.

[2] Y1ilmaz, Beyza, Burcu Oral, and Ramazan Yildirim. "Machine learning analysis of catalytic CO2
methanation.” International Journal of Hydrogen Energy 48, no. 64 (2023): 24904-24914.

[3] Wang, X., Meng, Q., Gao, L., Jin, Z., Ge, J., Liu, C., & Xing, W. (2018). Recent progress in hydrogen
production from formic acid decomposition. International Journal of Hydrogen Energy, 43(14), 7055-7071.
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