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Title
Beyond Models: Data-Driven Prediction and Control for the Robots of Tomorrow

Abstract

Over the past decade, Model Predictive Control (MPC) has become a powerful tool in robotics,
enabling applications such as walking robots, autonomous driving, and agile drone flight. Its
success comes from three key strengths: it can systematically handle physical and safety
constraints, it works well for complex systems, and it allows reliable and predictable behavior.

This keynote offers an introduction to modern predictive control methods, covering both
traditional model-based approaches and newer data-driven techniques. We begin by explaining
the basic ideas behind MPC in an intuitive way, highlighting both its advantages and the
challenges that arise when applying it to real robotic systems.

We then explore recent developments in data-driven MPC, where control decisions are derived
directly from measured data with little or no reliance on explicit mathematical models. These
approaches open up new possibilities for adaptive and learning-based control.

Using illustrative examples — including an autonomous e-scooter platform — the talk
demonstrates how these methods perform in practice, as well as their current limitations.

The talk aims to equip the audience with both conceptual understanding and practical insights
into the rapidly evolving landscape of predictive control, offering guidance for future research at
the intersection of models, data, and robotics.
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Sunum 4: ID:54 - Goriintii isleme ve Derin Ogrenme Tabanli Taginabilir Desi Hesaplama Sistemi Sunum 4: ID:43 - Yeralt Metro istasyonlarinda Uretken Tasarim Yoéntemiyle Mimari Tasarim Sunum 4: ID:154 - Modeling and Dynamic Behavior Analysis of Suspensi y -Eren Sunum 4: ID:63 - Brassicaceae Bitkilerinde Fenolik Madde igeriklerinin Kargilagtirmal
Gelistirilmesi - Alihan KURU Siireci ve Tasarim Arayiizii Gelistirme - ilker ERDOGMUS ALCAN Degerlendirmesi - Samet BASARAN
Sunum 5: 1D:138 - Linear Control Sy on Three-Di ional Spaces of The Sunum 5: ID:50 - Yerinde Yaglanma Baglaminda Tasarim Rehberleri ile Kullanici Pratikleri Sunum 5: ID:2 - 4 Tekerden Yonlendirme ve Cekis Torku Yonlendirme Sistemlerinin Bir B Sinifi Sunum 5: ID:150 - Effects of Bicarbonate Supplementation in The Presence of Nitrogen
Heisenberg Lie Group - Ozan TAVSANCI Arasindaki iligkilerin irdelenmesi - Setenay KARARSLAN Binek Araca Uygulanmasi - Arda TUNCEL Starvation on Astaxanthin Pathway of Haematococcus Pluvialis - Ahmet Eren GOKDEMIR
Sunum 6: ID:29 - Kompleks Yapilarda istatistiksel Karar Alma Siiregleri: Otonom Araglarda Hiz Sunum 6: ID:62 - Enhanced Protection of Cultural Heritage: Guarantees and Implementation- Sunum 6: ID:44 - Marin Dizel Motorlarinda Su Sogutmali Egzoz Manifoldunun Sonlu Elemanlar Sunum 6: ID:91 - Likenle iliskili Bakterilerin Endiistriyel Enzim Uretim Potansiyallerinin
ve Dogruluk Odiinlegimi - Malik Utku VUR The Case of Lebanon - Ghadir MUSTAPHA Analizi ile Malzeme Optimizasyonu - Baran KAYA Arastiriimasi - Beyzanur MAYATURK
15:00 — 15:15 (Kahve Arasi
3. Oturum (Prof. Dr. Ferruh ERTURK Salonu) (Egitim) 3. Oturum (Mavi Salon)(Mimarlik) 3. Oturum (Kirmizi Salon) (insaat) 3. Oturum (Yesil Salon)(Biyomiihendislik)
Oturum Bagkani: Dog. Dr. Melih GINAR Oturum Baskani: Dog. Dr. $ensin YAGMUR Oturum Bagkani: Dr. Fatih SORGULU Oturum Bagkani: Prof. Dr. Aysel KANTURK FIGEN
Sunum 1: ID7 - Fen Bilgisi Ogretmen Adaylarinin SKH-4 ve SKH-10 Hedeflerine Yonelik Sunum 1: ID:64 - Pasif Cephe Sistemlerinin Mimari Form ve Mekan Kurgusu Uzerindeki Etkileri Sunum 1: ID:142 - Kudryashov Yontemleri ile (2+1)-Boyutlu Genisletilmis Kairat-11-X ve Kairat-ll-X Tipi  [Sunum 1: ID:111 - Manyetik Nanopargacik Temelli Hiicre Yiizey Modifikasyonu ve Mekanik
Algilarinin Kavram Haritalari Uzerinden incelenmesi - Emir Mete ERAT - Aytan KARIMOVA Denklemlerinin Analitik Soliton Goziimlerinin Elde Edilmesi - Nuray CETIN Uyarim Analizi - Esmahan CAGLAR
S 2: 1D:31 - Fen Bilimleri Ders Kitapl da Yer Alan Ol -Degerlendi Etkinliklerini f .
unum - .e"nv ! |.m eri Ders a'f arinda ter Alan gfne . eserenclirme N |n ! gnmn Sunum 2: 1D:74 - Eski Sisli Tramvay Deposu, Otobiis Garaji ve IETT Psikoteknik Laboratuvarinin Sunum 2: 1D:128 - Stakeholder Structures and Project Characteristics in Tramway Sunum 2: 1D:46 - The Key Factor Distinguishing X Shots in Recurve Archery: Preliminary
2024 Fen Bilimleri Ogretim Programi Baglaminda Incelenmesi: Ogretmen Adayi Gorusleri - e e ) . . ) 3 . N N
Yasemin POLAT Tarihi ve idari Binanin Bugiinkii Durumu - Hilal HASCELIK Construction: A Literature Analysis - Furkan YURDAKUL Findings On Heart Rate Dynamics - irem SAYIN
15:15 - 17:00 Sunum 3:1D:72 - Miihendislik Egitiminde Matematik Derslerinin Genel Basariya Etkisinin Sunum 3: 1D:77 - Bogluk Kavraminin Tarihsel ve Kavramsal Déniisiimii: Stiidyo Kiiltiiriine Sunum 3: 1D:143 - Biyogimentolamanin Kumlu Zemin Ozelliklerine Etkisinin Arastiriimasi - Sunum 3: 1D:84 - Discovery of Potential Therapeutic Candidates for Systemic Lupus

istatistiksel ve Makine Ogrenmesi Metotlariyla incelenmesi - Buse CiCEK

Yénelik Bir Yontem Onerisi - Selda DERGUTI

Miicahid YABAN

Eryth via ‘matic Methods - Gozde CELIK

Sunum 4:1D:113 - Havacilik Sektérii Personeli igin CBTA Yaklagimiyla Gelistirilen Dijital
Egitimler: Sistematik Literatiir Taramasi - Hiimeyra HACIOSMANOGLU

Sunum 4: 1D:99 - Claude Perrault ve Vincenzo Scamozzi’nin iyon Siitun Bashgi Uzerine
Gériisleri - Hazal INEGOL

helk

Sunum 4:1D:94 - li Sulama $ inde Enerji K ve Igdir Tuzluca Unlendi

I Ornegi - Gokhan AYNA

Sunum 4: ID:36 - Depo igi Raf Yerlestirme ve Degisken Talep Altinda Siparis Toplama
Siireglerinin Opti icin Met: | Tabanh Karar Destek Sistemi Onerisi - Hiiseyin
KARAKAS

loji Anaokullarinda
| i - Zlilal VAROL

Sunum 5: 1D:14 - N3P Modeli Temelli Etkinlikler Uygulayan Bilim ve Tel
Sinif igi Etkilesimlerin FIACS ve Lag S ial Analysis Yontemi ile inc

Sunum 5: 1D:107 - Giindelik Yagam Pratikleri Baglaminda Sosyo-Mekansal Bir Odak Olarak
Tandir Evi - Rabia BOZMAC

Sunum 5: 1D:82 - A Bibliometric and Systematic Review of The Urban Regeneration Literature:
An Assessment of Site Selection Decisions - Aysenur HAMES

Sunum 5: ID:127 - Biiyiik Menderes Havzasi’nda Zeytin Yetistiriciligi: RegCMS5 ile
Olgeklendirilmig iklim Senaryolan Araciligiyla Gigeklenme D6nemi Isi Stresi ve Fenolojik
Kaymalarin Analizi - Gokce COSAR

Sunum 6: ID:30 - Geogebra Destekli ve Anadolu Motifleriyle Desteklenmis Ogretimin, 5. Simif
Ogrencilerinin Geometriye Yonelik Basarisina ve Tutumuna Etkisi - Eda TEKIN

Sunum 6: ID:114 - Tarihi Konutlarin Yeniden isleviendiriimesinde Mekansal Poetika: Mardin
Ornegi - Abdulkadir IRMAK

Sunum 6: ID:41 - Farkh Zeminlerde Sahaya Ozel Olusturulan Tasarim Spektrumlarina
Olgeklendirme Yo ! 1 Etkisinin incel i - Pakize GUREL

Sunum 6: ID:67 - Kandesartan Sileksetilin Antibakteriyel Aktivitesinin ilag Yeniden
Konumlandirma Yaklagimi ile Degerlendirilmesi - Mert Berkay KARAAGAC

Sunum 7: 1D:49 - Sosyoekonomik ve Sosyokiiltiirel Agidan Dezavantajli 5. ve 6. Sinif
Ogrencilerinde Uretken Yapay Zeka Araglarinin Benlik Algisi ve Derse Katiim Uzerindeki Etkisi:
Bir Eylem Arastirmasi - Giil DUR

Sunum 7: ID:118 - ingiliz Bahriye Hastanesi’nin Gevresindeki Yapilar Bereketzade Mescidi -
Meryem CANSIZOGLU

Sunum 7: 1D:13 - Binalarda Yalitim Malzemesi Segiminin Gémiilii Karbon Emisyonlarina Etkisi:
Miselyum Kompozit Uzerine Bir Degerlendirme - Aysu HAMZAKADI

Sunum 7: ID:85 - Characterization of Extracts Prepared from Hypericum Perforatum L. Plant
Originating from Mersin-Silifke (Caltibozkir) with Different Organic Solvents and Their Effects
on Wound Healing - Yusuf YILDIZ




Konferans Programi Gun-2 (14 Mayis 2026)

1. Oturum (Prof. Dr. Ferruh ERTURK Salonu) (Aviyonik)

1. Oturum (Mavi Salon) (Mimarhk)

1. Oturum (Kirmizi Salon) (Yapay Zeka)

1. Oturum (Yesil Salon) (Makine + Malzeme)

Oturum Baskani: Dog. Dr. Ali Rifat BOYNUEGRI

Oturum Baskani: Dog. Dr. Hiiseyin ELCICEK

Oturum Bagkani: Prof. Dr. Selguk GEBi

Oturum Baskani: Dog. Dr. Ali KARASAN

Sunum 1:1D:11 - Aviyonik Sistemlerde Gergek Zamanli Video iletiminde ARINC818 ve AFDX
Performans Karsilagtirmalari: AFDX Vaka Galismasi - Zeynep Unliitiirk

Sunum 1:1D:147 - Gorsel ve Yazili Kaynaklarda Karaagag Sahilsarayi - Siimeyye GENC

Sunum 1: ID:90 - Design and Comparative Analysis of Plastic Optical Fiber-Based
Communication Systems for Aircraft Applications: System-Level Design And Comparative
Evaluation of ARINC-429 Transmission over Plastic Optical Fiber - Davud SULEYMANOV

Sunum 1:1D:48 - Kizil6tesi Lazer Uygulamalari icin TeO2-Bi203-BaCl2 Telliirit Cam
Sisteminin Camlagma Davranisi ve Ozellik iliskileri - Harun CELIK

Sunum 2: 1D:24 - Confidential Autonomy: LLMs Meet FHE in Unmanned Aerial Vehicles -
Asuman DUMLU

Sunum 2: 1D:4 - Kentsel Hafizanin Kirlma Noktalari: Selim Siiter Evi Uzerinden Planlama ve
Koruma Kararlarinin Okunmasi - Banu BAYRAK TUMER

Sunum 2:1D:148 - ML-KEM Uzerine Derin Ogrenme Tabanh Yan Kanal Saldirilari: Literatiir
Analizi ve Arastirma Bosluklarn - Furkan DURAN

Sunum 2:1D:53 - Cinko Esash Biyobozunur Alagim Yizeylerinin Anodik Oksidasyon Yontemi
ile Gelistirilmesi ve Karakterizasyonu - Sualp OKAN

Sunum 3:1D:61 - insansiz Hava Araglarinda Gévde Golgelemesini Onleyici Seyriisefer

Sunum 3:1D:71 - iktidarin Mekansal ideolojileri: Severance'ta Kontrol Mimarisi - Serenay

Sunum 3: ID:98 - Deprem Sonrasi Yiiksek Coziiniirliiklii iHA Gériintiilerinden Derin Ggrenme

Sunum 3:1D:33 - Wear Resistance of Additively Manufactured Co—Cr—Mo Alloys: Influence

09:00-  (Tabanh RF Anahtarlama Algoritmasi - Ahmet GOKSUN iINCEOGLU Tabanh Bolgesel Hasar Tespiti - Ahmed UGUR of Build Orientation and Surface Treatment Conditions - Yunus CUDAK

11:00
Sunum 4:1D:110 - Dron ve insansiz Hava Araglarinda SDR Tabanli AM/FM Telsiz - Hasan Sunum 4:1D:60 - Konut Yapilarinda Daireler Arasi Bolme Duvarlarinin Akustik Sunum 4: 1D:9 - Yer isareti Tabanli i¢ Mekan Navigasyon Aglarinin Olusturulmasi igin Nokta |Sunum 4: 1D:25 - Heteroatom Katkili Grafen Oksit igeren Bakir Matrisli Kompozitlerin
ALTUG Performansinin Degerlendirilmesi - Aysu TIRYAKIOGLU Bulutlarinin Derin Ogrenme Yontemleri ile Siniflandiriimasi - Sevgi KARACA Uretimi ve Elektriksel, Mekanik ve Korozyon Davraniglarinin incelenmesi - Serkan YILDIZ
Sunum 5: 1D:132 - Active Fault Tolerant Control of A VTOL Unmanned Aerial Vehicle Under  [Sunum 5:1D:97 - Uretken Yapay Zeka Destekli Yash Bakim Tesislerinde insan Merkezli Sunum 5: 1D:69 - Robot Parametrelerinin WAAM Prosesi Uzerinde Etkisinin Arastiriimasi - Sunum 5: 1D:103 - Grafen Oksit (GO) ve indirgenmis Grafen Oksit (rGO) Katkili Biyopolimer
Actuator Faults - Furkan CIFTCI Tasarim - Fariba REZAEIMARAND Fettah Saltuk Mehmet UNLU Nanokompozitlerin Hazirlanmasi ve Ozelliklerinin incelenmesi - Serdar SEMERCI

R . S 6:1D:52 - Participat Policies in Sustainable Urban R tion: M ing Th . . L S 6:1D:145 - Effect of Bovine S Albumin (BSA the Perfi f Starch,
Sunum 6:1D:102 - Suirii IHA Sistemlerinde Pekistirmeli Ogrenme Tabanh Engelden Kaginma unum . ar ICIP? ory Folicies In Sustainaole v ar} egener.a.lon. apping The Sunum 6: 1D:115 - Frekans Kisayoluna Karsi Spektral Diizlestirme ve Tutarl Oznitelik Fark unur_n ect of Bovine en_lm umin ( .) onthe ve ormance? arch/
ve Form  Kontrolii - N + TURK Leftover Spaces in Kadikdy Through The Istanbul Metropolitan Municipality Reports (2020- Haritalariyla Endistrivel Doku Kusuru Tespiti - Abdullah CERAN Polyvinyl Alcohol (PVA)/ Hydroxyapatite (HA) Composite Scaffolds for Bone Tissue
€ Formasyon Rontrolt - evza 2025) - Liitfiye YILMAZ aritalanyla ustriyel Doku Rusuru Tesp uia Regeneration Using 3D Printing Technology - Sila BILGI
Sunum 7:1D:39 - GNSS Erigimsiz Ortamlarda iHA'lar icin Genisletilmis Kalman Filtresi Sunum 7:1D:21 - Kentte Kagis Mekanlari: Sosyal Etkilesim ve Heterotopik Deneyim Arasinda |Sunum 7:1D:80 - Savunma ve Havacilik Sanayiinde Yalin 4.0 Teknolojilerinin Secimi ve Sunum 7:1D:122 - Deprem Sonrasi Yiiksek Goziiniirliikli iHA Goriintiilerinden Derin
Tabanl Konum Belirleme ve Navigasyon Sistemi Tasarimi - Teymur MAMMADZADE Uglincii Mekanlar - Elif YiGIT Optimizasyonu igin Biitiinlesik Bir Karar Destek Modeli - Emrullah ETMECIOGLU Ogrenme Tabanl Bélgesel Yol Durumu Analizi - Elif YANAR
:1D:86 - Real-Ti A ive M | Predicti | of ADC M. A

Sunum & . eal-Time Adaptive t{de I’e.dICtI\.le Control o . c ?tor Sunum 8:1D:149 - Dogalgaz Dagitim Altyay da Siirdiirtlebilirlik Uygulamalar ve Hasar Sunum 7:1D:87 - Evaluation of Standard and Smooth Sliding Mode Control for Real-Time DC [Sunum 8: 1D:88 - Comparative Analysis of MIT-Rule Model Reference Adaptive Control and
Comparative Study of RLS and Kalman Filter Estimation Under Physical Disturbances - s L AP n . - N . . ) .
Mohamed ALi Yonetimi: Istanbul ili IGDAS Verileri Uzerinden Bir Inceleme - Gamze CIVELEK Motor Position Control - Abderraouf ZIRAOUI PI Control for DC Motor Position Tracking - Ahmad JNEID

11.00-
Kahve Arasi

11:15

2. Oturum (Prof. Dr. Ferruh ERTURK Salonu) 2. Oturum (Mavi Salon)(Mimarlik) 2. Oturum (Kirmizi Salon) (Yapay Zeka) 2. Oturum (Yesil Salon) (Akilli Ulasim + Harita)
Oturum Bagkani: Dog. Dr. Ali Rifat BOYNUEGRI Oturum Bagkani: Dr. Fatih SORGULU Oturum Bagkani: Dog. Dr. Ali KARASAN Oturum Bagskani: Dog. Dr. Hiiseyin ELGICEK
Sunum 1:1D:126 - Betonarme Kiriste Surtiinmeli ve Elastomerli Sismik Birlesim Aparatinin . . . e . Sunum 1:1D:131 - Beyond Visual Cues: Integrating Speech Transcripts with Large Language [Sunum 1:1D:116 - Diisiik Maliyetli GNSS Sistemlerinin PPP Yontemi ile Konum Belirleme
. N . Sunum 1:1D:22 - Video Oyunlarinda Yerin Ruhu ve Prosediirel Mekan Uretimi - Biisra CELIK . L . N . N . ) o .
Sayisal Olarak Incelenmesi - Lal OGUZ Models for Video Summarization - Esra DERIN TETIK Dogrulugunun Incelenmesi - Mehmet DAGDENIZ
Sunum 2:1D:151 - Mega Yat Bakim Onarim Tesisleri iin Veri Destekli Fizibilite Analizi - Sunum 2:1D:38 - 19. Yiizyilda Tarihi Eser Koruma Pratikleri: Ulus insasi, Kiiltiirel Niifuz ve Sunum 2: 1D:27 - Endiistriyel Verilerde Hata Tahmini: Oriintii Tabanl Bir Yaklagim - irem Sunum 2: 1D:20 - Gergek Zamanli Doluluk Bilgisinin Yolcu Bekleme Davranigi Uzerindeki
Yunus Emre KOGAK Mirasa Sahip Cikma - Mekselina GECECI GUMUS YAVUZ Etkisi - Cemil KARABULUT
11:15— |Sunum 3: ID:75 - Tarihi Eserler igin Esnek Mekanizma Mesnetli Sarkag izolasyon Sistemi - Sunum 3:1D:70 - Konut Alanlarinda Yapi Yogunlugu ve Yor inin Enerji Perform Sunum 3: 1D:81 - Real-Time Al-Asisted Sprint Optimization in Agile Software Development Sunum 3:1D:65 - Okul Bolgelerinde Yaya Trafik Stresinin Farkli Analitik Yontemlerle
13:00 |Onur MALKOC Etkisi - Ezgi SILIG Processes - Nesim BILICi Degerlendirilmesi: Caferaga Ornegi - Yunus Emre YILMAZ

Sunum 4: ID:89 - Geleneksel Ahsap Ambar Yapilarinda Sékiilebilirlik ve Yeniden
Kullanilabilirlik Potansiyelinin Degerlendirilmesi: Erfelek - Sena TUNER

Sunum 4: 1D:79 - Simiilasyon Kurami, Kitle iletisim Araglari ve Kentler - Ugur KALAY

Sunum 4:1D:121 - Sentinel-3 Yiizey Sicaklig1 Verilerinin Mekansal Coziinurliigunin
Artinimasi: Random Forest ve Dogrusal Regresyon Modellerinin Karsilastirilmasi - Hilal
CETIN

Sunum 4: 1D:117 - isbirlikgi Graf Tabanh Slam ve Koordineli Kesif - Meryem KOG

Sunum 5:1D:42 - 2. Nesil Hasarsiz Stabilite Kriterleri Kapsaminda Bir Konteyner Gemisi igin
Parametrik Yalpa Zaafiyet Durumu Degerlendirmesi - Bayram BULDUK

Sunum 5: 1D:76 - istanbul'da Sivil Eczaneler: 1800 - 1923 - Hiimeyra KAYA

Sunum 5: 1D:37 - Scalable Verifiable Decryption in FHE Using Zero-Knowledge SNARKs -
Asuman DUMLU

Sunum 5: 1D:45 - Markov Zinciri Monte Carlo Yontemiyle Kentsel Otobiis Seyir Cevrimi
Modellenmesi ve Performans Analizi - Engin OZTURK

Sunum 6: ID:78 - Comparison of Machine Learning Methods in Terms of Speed and
Accuracy for Real-Time Ship Maneuver Prediction - ibrahim Tiirksev BENLI

Sunum 6: ID:95 - Etik Birlikte Olug: Mimarlik Disiplini igin insandan Ote Bir Cergeve Onerisi -
Naime Dilge KARAKUS

Sunum 6:1D:23 - CKKS Homomorfik Sifrelemesinde LUT ve Polinom Yaklagimlarinin
Karsilastirmali Analizi - Asuman DUMLU

Sunum 6: 1D:141 - Infrastructure Downsizing and Harmonic Mitigation in Urban Rail
Traction Power Systems Using Scess - Ferhat UNLU

Sunum 7:1D:56 - Veri Merkezleri igin SOFC Tabanl Polijenerasyon Sisteminin Tekno-
Ekonomik Optimizasyonu ve Cevresel Analizi - Cemil SEN

Sunum 7:1D:139 - Ses Deneyimleme Mekanlarinin Akustik Degerlendirmesi: iTU MiAM Ses
Galerisi Ornegi - Ceyda ATAY

Sunum 7:1D:153 - Kolajen Katkili Polimerik Malzeme Uretimi - Handenur AKGUN

Sunum 7:1D:133 - Hybrid RAG Pipeline: Integration and Demo Validation - Ayse OZTURK
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_ TICARI GAYRIMENKUL KiRALAMADA KiRACI SECIM .
KRITERLERININ BELIRLENMESI VE AHP (ANALITIK HIYERARSI
PROSESI) ILE DEGERLENDIRILMESI

Abdullah Yunus Kinik

Gayrimenkul Gelistirme Anabilim Dali
Istanbul Teknik Universitesi
kinik@jitu.edu.tr

Ozet

Ticari gayrimenkul yatirimlarinda kiraci secimi, kira
gelirlerinin strekliligi ve milk degerinin korunmasi
acisindan kritik bir rol oynamaktadir. Geleneksel
kiraci secim sliregleri genellikle deneyim ve
sezgilere dayanmakta, bu da subjektif ve kendi
icinde tutarsiz kararlar ile hatalara yol agmaktadir.
Bu c¢alisma, Turkiye'deki ticari gayrimenkul
kiralama piyasasinda yasanan yapisal sorunlari ele
alarak, kiraci secim sirecini sistematik hale
getirmek icin Analitik Hiyerarsi Prosesi (AHP)
tabanl bir karar destek modeli 6nermektedir.
Literatlir taramasi ile kiraci segimi icin dort ana
kriter grubu belirlenmistir: (1) Lokasyon/gevresel
kriterler, (2) Firma ile iliskili kriterler, (3) S6zlesme
ile ilgili kriterler, (4) Mekansal kriterler. Bu kriterler
altinda cesitli alt kriterler tanimlanmistir. AHP
yontemi  ile  kriterler  6nemlerine  gore
agirhklandirilmis ve varsayimsal kiraci alternatifleri
bu kriterlere gore degerlendirilmistir. Calismanin
sonuglari, AHP’nin ¢ok kriterli kiraci segim
sirecinde  seffaflik, tutarlilik ve nesnellik
sagladigini  gostermektedir. Onerilen modelin,
ozellikle kigik ve orta olgekli yatirnmcilar ile
gayrimenkul profesyonelleri i¢in karar verme
sirecine  destek olarak iyilestirecegi ve
gayrimenkul yatirrmlarinin  karlihgini artiracagi
degerlendirilmektedir.

Anahtar Kelimeler: Ticari gayrimenkul, kiraci
se¢imi, AHP, cok kriterli karar verme (CKKV),
gayrimenkul kiralama yonetimi.

Abstract

Tenant selection in commercial real estate
investments plays a critical role in ensuring the
continuity of rental income and the preservation
of property value. Traditional tenant selection
processes often rely on experience and intuition,
leading to subjective and inconsistent decisions
and errors. This study addresses the structural
problems in the commercial real estate leasing
market in Tirkiye and proposes an Analytical
Hierarchy Process (AHP)-based decision support
model to systematize the tenant selection
process. A literature review identified four main
groups of criteria: (1) Location/environmental
criteria, (2) Company-related criteria, (3) Contract-
related criteria, and (4) Spatial criteria. Various
sub-criteria were defined under these criteria.
Using the AHP method, the criteria were first
weighted, and hypothetical tenant alternatives
were evaluated. The results of the study
demonstrate that AHP provides transparency,
consistency, and objectivity in the multi-criteria
tenant selection process. It is assessed that the
proposed model will improve the decision-making
process, particularly for small and medium-sized
investors and real estate professionals and
increase the profitability of real estate
investments.

Keywords: Commercial real estate, tenant
selection, AHP, multi-criteria decision making
(MCDM), real estate lease management.
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4 TEKERDEN YONLENDIRME VE CEKIiS TORKU YONLENDIRME
SISTEMLERININ BiR B SINIFI BINEK ARACA UYGULANMASI

Arda Tuncel', Semih Sezer?

!Otomotiv Miihendisligi
Y1ldiz Teknik Universitesi
arda.tuncell @std.yildiz.edu.tr

?Makine Teorisi ve Kontrol Miihendisligi
Y1ldiz Teknik Universitesi
sezer@yildiz.edu.tr

Ozet

Bu calismada 4 Tekerden Yonlendirme (4WS) ve
Cekis Torku Yonlendirme (TV) sasi fonksiyonlarinin
B sinifi bir binek aracin yanal dinamikleri tzerindeki
etkileri  incelenmistir.  Similasyon ortaminda
gerceklestirilen calismada tasit dinamigi
ozelliklerini gercgekgi sekilde modelleyebilmek igin
MSC ADAMS/Car yazihimi kullanilarak c¢oklu cisim
dinamigi modeli kurulmustur. Kontrolci
gelistirmesi igin ise aracin temel yanal dinamiklerini
ifade eden 2 serbestlik dereceli lineer tek izli tasit
model kullanilmistir. Calisma kapsaminda her iki
fonksiyon icin ileri beslemeli ve optimal kontrol
sistemi (Model Ongériili Kontrol) kurulmustur.
Sabit hizda viraj alma manevrasinin gosterdigi
sonuglara gore 4WS fonksiyonu bu tip araclarda
belirlenene gereklilikleri yerine getirebilirken TV
fonksiyonunun bu tip araglarda tercih edilen motor
torku seviyelerinde verimli olmadigi sonucuna
varilmistir.

Anahtar Kelimeler: Tasit Dinamigi, 4 Tekerden
Yonlendirme, Cekis Torku Yonlendirme, Coklu
Cisimler Dinamigi, Model Ongoriili Kontrol

Abstract

In this study, 4 Wheel Steering (4WS) and Torque
Vectoring (TV) chassis functions impacts on vehicle
dynamics properties on small passenger car is
investigated. Study is conducted in simulation
environment and a multi-body dynamics model in
MSC ADAMS/Car is built to represent the vehicle
dynamics properties of the car as accurate as
possible. 2 degree of freedom linear single-track
vehicle model (bicycle model) is used for controller
development. In this context, one feedforward
controller and one optimal controller (Model
Predictive Control) system is developed for each
function. The simulation results on constant velocity
cornering test indicates that the 4WS function is
suitable for this type of vehicle. Although the TV
function is improved the agile driving characteristics,
it is not found efficient within the engine torque
ranges of a small passenger car.

Keywords: Vehicle Dynamics, 4 Wheel Steering,
Torque Vectoring, Multi-body Dynamics, Model
Predictive Control
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LOJISTIK MERKEZLERINDE PERFORMANS DEGERLENDIRMESIi: BULANIK
CIKARIM VE MCDM TABANLI KARAR DESTEK SISTEMi ONERIiSI

Gokmen Kiiciik!, Mustafa Atuk’, Selcuk Cebi’

' Horoz Lojistik Kargo Hiz. ve Tic.A.S. Ar-Ge Merkezi, istanbul, Tiirkiye

gokmen.kucuk@horoz.com.tr - mustafa.atuk@horoz.com.tr

2 Y1ldiz Teknik Universitesi, Endiistri Miihendisligi Boliimii, Istanbul, Tiirkiye
scebi@yildiz.edu.tr

Ozet

Bu c¢alisma, lojistik merkezlerinin operasyonel
performansini degerlendirmek i¢in veriye dayali karar
destek yazilimimin gelistirilmesi ve uygulanmasini
sunmaktadir. Yazilim, iist diizeyde Bulanik Cikarim
Sistemi (FIS) ile alt diizeyde Coklu Kriterli Karar
Verme (MCDM) yontemlerini birlestiren entegre bir
gerceve lizerine insa edilmistir. Yazilim mimarisinde,
¢ ana performans boyutu (Transfer Performansi,
Operasyonel Performans ve Hizmet Kalitesi) {ist diizey
kriterler olarak modellenmis ve bunlarin etkilesimleri
FIS araciligiyla degerlendirilmistir. Alt diizeyde,
yazilim, kullanicilarin kriter tiirlerini (fayda veya
maliyet) tanimlamasina, kriter agirliklarin1 atamasina
ve esik degerlerini belirlemesine olanak taniyan
MCDM tabanl bir Alt Kriter Tanimlama Modiilii
icermektedir. Nicel performans verileri, operasyonel
bilgi sistemlerinden otomatik olarak alinir ve bir karar
matrisi halinde diizenlenir. Ardindan yazilim, alt kriter
ve ana kriter performans puanlarii hesaplamak icin
normallestirme, agirliklandirma ve toplama islemlerini
gerceklestirir. Bu toplanan puanlar, girdi degiskenleri
olarak FIS'e aktarilir. Nihai performans puani, agirlikli
ortalama bulaniklastirma yaklasimi  kullanilarak
olusturulur. Onerilen hibrit model bir yazilim ortamina
entegre edildiginde, gelistirilen sistem otomatik, esnek
ve seffaf lojistik performans degerlendirmesi saglar.
Yazilim, nicel wverileri belirsizlik ve uzman
goriisleriyle tek bir platformda entegre ederek senaryo
analizi, performans izleme ve yonetimsel karar verme
stireglerini desteklemektedir. Yazilimin
uyarlanabilirligi, farkli lojistik operasyon tiirleri i¢in
uygun olmasimi saglar ve uygulayicilara giiclii bir
analitik destek sunar.

Anahtar Kelimeler: KPI, Lojistik, FIS, KDS

Abstract
This study presents the development and
implementation of data-driven decision-support

software to evaluate the operational performance of
logistics hubs. The software is built upon an integrated
framework combining a Fuzzy Inference System (FIS)
at the upper level with Multi-Criteria Decision Making
(MCDM) methods at the lower level. Within the
software architecture, three main performance
dimensions (Transfer Perf., Operational Perf., and
Service Quality) are modeled as the top-level criteria,
and their interactions are captured through FIS. At the
lower level, the software incorporates an MCDM-
based Sub-Criterion Definition Module that allows
users to define criterion types (benefit or cost), assign
criterion weights, and specify threshold values.
Quantitative performance data are automatically
retrieved from operational information systems and
organized into a decision matrix. The software then
performs normalization, weighting, and aggregation
procedures to compute sub-criterion and main criterion
performance scores. These aggregated scores are
transferred to the FIS as input variables. The final
performance score is generated using a weighted
average defuzzification approach. By embedding the
proposed hybrid model into a software environment,
the developed system enables automated, flexible, and
transparent logistics performance evaluation. The
software supports scenario analysis, performance
monitoring, and managerial decision-making by
integrating quantitative data with uncertainty and
expert judgment within a unified platform. The
adaptability of the software makes it suitable for
different logistics operation types, providing robust
analytical support for practitioners.

Keywords: KPI, Logistic, FIS, DSS
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KENTSEL HAFIZANIN KIRILMA NOKTALARI: SELIiM SUTER EVi
UZERINDEN PLANLAMA VE KORUMA KARARLARININ OKUNMASI

Banu Bayrak Tiimer', Giilcin Pulat Gokmen'*

! Mimarlik Fakiiltesi, Mimari Tasarim Programy/iTU
2 Mimarlik Fakiiltesi, Mimari Tasarim Programy/iTU

Ozet

Kentler, toplumsal pratikler ve tarihsel deneyimler
araciligryla olusan ortak tiretimler olarak, kolektif
hafizanin biriktigi ve temsil edildigi mekansal arsivler
islevi goriir. Bu bildiri Bursa Cekirge Caddesi'nde yer
alan ve 1949 yilinda insa edilip 2012 yilinda ortadan
kaldirilan Selim Siiter Evi’nin doniigsiim siirecini
kentsel hafiza ve mekansal siireklilik iligkisi izerinden
ele almaktadir. Arastirma, modern mimarlik mirasinin
kaybini tekil bir yikim ani olarak degil; planlama
kararlari, koruma  politikalarn  ve  miilkiyet
degisimleriyle bigimlenen ¢ok katmanli bir kurumsal
siirec  olarak  degerlendirmektedir. ~ Calismanin
kuramsal gercevesi kolektif hafiza, hafiza mekanlari
ve mekanin iiretimi yaklagimlarima dayanmaktadir.
Nitel vaka caligmasi yontemi kapsaminda arsiv
belgeleri, imar planlari ve koruma kurulu kararlart
icerik analizi yoluyla incelenmis; elde edilen veriler
zamansal bir ¢oziimleme icinde degerlendirilmistir.
Analiz sonucunda yapinin ortadan kalkisina uzanan
siire¢, kurumsal karar esikleri {izerinden bes evreli bir
model aracilifiyla yorumlanmistir. Bulgular, modern
mimarlik mirasinin kirilganhiginin yalnizca fiziksel
miidahalelerle degil, aym1 zamanda kurumsal
diizenlemeler ve planlama pratikleriyle sekillenen
anlamsal doniisiimlerle iliskili oldugunu ortaya
koymaktadir.

Anahtar Kelime: Kentsel Hafiza, Selim Siiter Evi

Abstract

Cities, shaped through social practices and historical
experiences, function as shared productions that
serve as spatial archives in which collective memory
accumulates and is represented. This paper examines
the transformation process of the Selim Siiter House,
located on Cekirge Street in Bursa, built in 1949 and
demolished in 2012, through the relationship
between urban memory and spatial continuity. The
study conceptualizes the loss of modern architectural
heritage not as a singular moment of demolition, but
as a multilayered institutional process shaped by
planning decisions, conservation policies, and
changes in property ownership. The theoretical
framework of the study draws on the concepts of
collective memory, lieux de mémoire, and the
production of space. Within the scope of a qualitative
case study, archival documents, zoning plans, and
conservation board decisions were examined through
content analysis, and the collected data were
evaluated within a temporal analytical framework. As
a result of the analysis, the process leading to the
disappearance of the building was interpreted
through a five-phase model structured around
institutional decision thresholds. The findings indicate
that the vulnerability of modern architectural
heritage is shaped not only by physical interventions
but also by institutional regulations and planning
practices that gradually transform the symbolic and
spatial significance of the built environment.

Keywords: Urban Memory, Selim Siiter House
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MODERNITENIN ALTERNATIF BARINMA FORMLARI: KOLEKTIF
BARINMA, EKOKOYLER, OZYONETIMLER, iISGAL HAREKETLERI

Sule Bakal', Isil Cokugras*

"Mimarlik
Yildiz Teknik Universitesi

'sulebakal@yahoo.com
sule.bakal(@std.yildiz.edu.tr

Mimarlik
Yildiz Teknik Universitesi
’cokugras@yildiz.edu.tr

Ozet

GUnUmuzde konut politikalari ve miilkiyet rejimine
karsi yukselen itirazlar ve kendi alternatif yasam
cevrelerini kurma girisimleri  bir ortaklasahk
zemininde belirmektedir. Bu ¢alisma yerlesik mekan
ve barinma kabullerine secenek olusturan pratikler ve
onlarin mekansallasmalarina odaklanmaktadir.

Alternatif yasam cevreleri farkli toplumsal yapilarin
barinma ve yasam taleplerine cevap olarak gorinir
olmakta ve mekan  tartismalarina boyut
kazandirmaktadir. Bu c¢alismada farkli tlrden
yapilanmalar kendi baglamlarinda ele alinmis ve
alternatif modern barinma bicimleri olarak nasil
farkhlastiklari tartisiimistir.

Anahtar Kelimeler: Kolektif Barinma, Ekokdyler,

OzyOnetimler, isgal, alternatif barinma

Abstract

Today, rising objections to housing policies and
property regimes, along with attempts to establish
alternative living environments, emerge on a ground
of commonality and collective organization. This
study focuses on practices that offer alternatives to
established spatial and housing conventions and on
the ways in which these practices become spatialized.

Alternative dwelling forms become visible as
responses to the demands of different social
structures and add new dimensions to spatial
debates. In this study, different kinds of organizations
are examined within their own contexts in relation to
their various contributions to the disscussions on
alternative modern forms of housing.

Keywords: Collective Dwelling, Ecovillages, Self-
Governed Communities, Squat, Alternative Housing
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FEN BIiLGiSi OGRETMEN ADAYLARININ SKH-4 VE SKH-10 HEDEFLERINE
YONELIK ALGILARININ KAVRAM HARITALARI UZERINDEN
INCELENMESI

Emir Mete ERAT', Giilbin OZKAN?

"Matematik ve Fen Egitimi Anabilim Dali
Yildiz Teknik Universitesi
lemirmeteerat@gmail.com

2o0zkan@yildiz.edu.tr

Ozet

Bu ¢alismanin amaci, fen bilgisi 6gretmen adaylarinin
surdardlebilir kalkinma baglaminda nitelikli egitim
(SKH-4) ve esitsizliklerin - azaltilmasi  (SKH-10)
kavramlarina iliskin algilarini  kavram haritalari
aracihgiyla incelemektir. Arastirmada nitel arastirma
yaklasimi benimsenmis ve calisma fenomenografik
bakis agisiyla yurutilmustir. Calisma grubunu fen
bilgisi 6gretmenligi programinda 6grenim géren 1., 2.,
3. ve 4. sinif 6gretmen adaylari olusturmaktadir.
Veriler gondllilik esasina gore toplanmis, veri
toplama araci olarak katihmcilardan nitelikli egitim ve
esitsizliklerin azaltilmasi kavramlarina iliskin kavram
haritalari olusturmalari istenmistir. Elde edilen veriler
kodlanmis, alt kategoriler olusturulmus ve sinif
dizeylerine gore karsilastirmali  olarak analiz
edilmistir. Bulgular, 6gretmen adaylarinin nitelikli
egitimi 6gretmen niteligi, 6grenme ortami, kaynak ve
materyal erisimi, kapsayicilik ve giincel miifredat gibi
boyutlarla iliskilendirdiklerini gostermektedir.
Esitsizliklerin  azaltilmasina iliskin algilarda ise
ekonomik destek, bolgesel esitlik, firsat esitligi,
toplumsal farkindalik ve toplumsal refah boyutlari 6ne
cikmistir. Ayrica 6gretmen adaylarinin 6nemli bir
kisminin nitelikli egitim ile esitsizliklerin azaltiimasi
arasinda dogrudan bir iliski kurdugu belirlenmistir.

Anahtar Kelime: SKH4, SKH10

Abstract

TThe aim of this study is to examine pre-service
science teachers’ perceptions of quality education
(SDG-4) and reduced inequalities (SDG-10) in the
context of sustainable development through concept
maps. The study was conducted within a qualitative
research  framework and guided by a
phenomenographic perspective. The study group
consisted of first-, second-, third-, and fourth-year
pre-service science teachers enrolled in a science
teacher education program. Data were collected on a
voluntary basis, and participants were asked to
construct concept maps related to quality education
and reduced inequalities. The data were coded,
categorized into sub-themes, and analyzed
comparatively according to grade levels. The findings
showed that pre-service teachers associated quality
education with teacher quality, learning environment,
access to resources and materials, inclusiveness, and
up-to-date  curriculum. Perceptions regarding
reduced inequalities mainly focused on economic
support, regional equality, equality of opportunity,
social awareness, and social welfare. In addition, a
considerable number of participants directly
associated quality education with the reduction of
inequalities.

Keywords: SDG4, SDG10
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YER iSARETi TABANLI iC MEKAN NAVIGASYON AGLARININ

OLUSTURULMASI iCiN NOKTA BULUTLARININ DERIN OGRENME

YONTEMLERI iLE SINIFLANDIRILMASI
Sevgi Ziimra KARACA", Alper SEN?

"Harita Miihendisligi Anabilim Dal1,Y1ldiz Teknik Universitesi

?Harita Miihendisligi Anabilim Dali, Y1ldiz Teknik Universitesi
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Ozet

ic mekan ortamlarinin dijital olarak modellenmesi ve
analiz edilmesi, 6zellikle navigasyon ve yonlendirme
sistemlerinin gelistirilmesi acisindan blylik Onem
tasimaktadir. Calisma kapsaminda yer isareti tabanl ic
mekan navigasyon aglarinin olusturulmasina katki
saglamak amaciyla i¢ mekan 3B nokta bulutu verileri
Uzerinde semantik segmentasyon islemi
gerceklestirilmis  ve  farkli  derin  6grenme
mimarilerinin bu veriler Uzerindeki siniflandirma
performanslari incelenmistir. Elde edilen
segmentasyon sonuglari dogrultusunda i¢ mekana ait
yapisal bilesenler belirlenmis ve bu bilesenlerin ig
mekan navigasyon aglarinin olusturulmasindaki
potansiyel katkilari  degerlendirilmistir.  Yapisal
elemanlarin  ve potansiyel yer isaretlerinin
belirlenmesi, i¢ mekdn navigasyon aglarinin
olusturulmasina ve insan odakli ydénlendirme
sistemlerinin gelistiriimesine katki saglamaktadir.
Deneysel sonuglara goére DGCNN modeli %96
dogruluk, 0.68 makro ortalama F1 ve 0.96 agirlikh
ortalama F1 degerleri ile en yiksek performansi
sergilerken, PointNet modeli %87 dogruluk ve 0.56
makro ortalama F1 degeri ile 6zellikle az oOrnekli
siniflarda daha dusik basari gdstermistir. PointNet++
modeli ise %72 dogruluk ve 0.41 makro ortalama F1
degeri ile en dlstk performansi sergilemis olup,
bulgular grafik tabanh yaklasimlarin ic mekan nokta
bulutu segmentasyonunda daha etkili oldugunu
ortaya koymaktadir. Bu c¢alisma, nokta bulutu
verilerinin derin 6grenme yontemleri ile analiz
edilmesinin  ic mekan cografi bilgi sistemi
uygulamalari icin 6nemli bir potansiyel sundugunu
ortaya koymaktadir.
Anahtar Kelime: Semantik segmentasyon, ic mekan
navigasyonu.

Abstract

indoor
environments are of great importance, particularly
for the development of navigation and wayfinding
systems. As part of this study, semantic segmentation
was performed on indoor 3D point cloud data to
contribute to the creation of landmark-based indoor

The digital modeling and analysis of

navigation networks, and the classification
performance of various deep learning architectures
on this data was examined. Based on the
segmentation results, structural components of the
indoor environment were identified, and their
potential contributions to the creation of indoor
navigation networks were evaluated. The
identification of structural elements and potential
landmarks contributes to the creation of indoor
navigation networks and the development of human-
centered guidance systems. According to the
experimental results, the DGCNN model achieved the
highest performance with 96% accuracy, 0.68 macro-
average F1 score, and 0.96 weighted-average F1
score. In contrast, the PointNet model achieved 87%
accuracy and a macro-average F1 score of 0.56,
indicating relatively lower performance in minority
classes. The PointNet++ model showed the lowest
performance with 72% accuracy and a macro-average
F1 score of 0.41. These findings indicate that graph-
based approaches provide more effective
representations for indoor point cloud segmentation.
This study demonstrates that the analysis of point
cloud data using deep learning methods offers

significant  potential for indoor Geographic
Information System (GIS) applications.

Keywords: Semantic segmentation, Indoor
navigation.
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EFFICIENT EMBEDDED PLATFORM REALIZATION OF A TRIGONOMETRI

3D CHAOTIC SYSTEM
Ahmet Emin Altun ', Zehra Gulru Cam Taskiran”
I 2Electronics and Communications Engineering
Yildiz Technical University
Yahmet.altun@std.vildiz.edu.tr
2zgcam@yildiz.edu.tr

Abstract

This study presents the real-time embedded
implementation and performance optimization of
a three-dimensional (3D) chaotic system
characterized by nonlinear properties. While
chaotic dynamics offer significant advantages for
cryptographic and secure communication systems,
the high latency of trigonometric operations on
microcontrollers constitutes a major
computational barrier. In this study, a chaotic
system with a differential equation structure
previously reported in the literature was
implemented on an STM32 microcontroller using
three different computational strategies: the
standard math.h library, the Look-Up Table
(LUT) approach, and Taylor series expansion. The
dynamical integrity of the system was verified in
the MATLAB environment, and real-time phase
portraits were validated using data transmitted via
UART. A comparative analysis was conducted on
the microcontroller for each method in terms of
execution time, power consumption, and memory
utilization. Experimental results demonstrate that
the Taylor series approach provides the highest
performance by effectively utilizing the hardware-
based Floating-Point Unit (FPU) of the STM32.
With this method, the single iteration time was
reduced to 5643 ns, while power consumption
dropped to 53.22 mW. In contrast, the math.h
library produced the highest latency (8754 ns) and
power consumption (57.25 mW) values. The
findings reveal that executing trigonometric
operations  with  FPU-based  polynomial
approximations offers higher speed and energy
efficiency compared to memory access-based
methods. The proposed optimization approach
enables the high-speed generation of complex
chaotic phase portraits, offering an effective
solution for hardware-constrained and real-time
secure embedded systems.
Keywords: Chaotic Systems; STM32
Microcontroller; Taylor Series Approximation;
Look-Up Table

Ozet

Bu c¢alisma, dogrusal olmayan o6zelliklerle
karakterize edilen iic boyutlu (3D) kaotik bir
sistemin gergek zamanli gdmiilii uygulamasini ve
performans optimizasyonunu sunmaktadir. Kaotik
dinamikler, kriptografik ve giivenli iletigim sis-
temleri i¢in Onemli avantajlar  sunarken,
mikrodenetleyicilerde trigonometrik islemlerin
yiiksek gecikme siiresi 6nemli bir hesaplama bari-
yeri olusturmaktadir. Bu calismada, literatiirde
daha o6nce rapor edilmis bir diferansiyel denklem
yapisina  sahip  kaotik  sistem, STM32
mikrodenetleyicisi {izerinde li¢ farkli hesaplama
stratejisi  kullanilarak gerceklenmistir: standart
math.h kiitiiphanesi, Arama Tablosu (LUT)
yaklasimi ve Taylor serisi agilimi. Sistemin
dinamik  bitiinliigii =~ MATLAB  ortaminda
dogrulanmis, gercek zamanl faz portreleri UART
iizerinden aktarilan veriler kullanilarak
dogrulanmistir. Mikrodenetleyici {izerinde her
yontem igin iglem siiresi, gii¢ tii-ketimi ve bellek
kullanimi  agisindan  karsilagtirmali  analiz
gergeklestirilmistir. Deneysel sonuglar, Taylor
serisi yaklasiminin STM32’nin donanim tabanl
Kayan Nokta Birimi (FPU)’nden etkin sekilde
yararlanarak en yiiksek performansi sagladigin
gostermektedir. Bu yontem ile tek iterasyon siiresi
5643 ns’ye diiserken, gii¢ tiketimi 53.22 mW
seviyesine kadar gerilemistir. Buna karsilik
math.h kiitiiphanesi en yiiksek gecikme (8754 ns)
ve gilic tiketimi (57.25 mW) degerlerini
tretmistir. Bulgular, trigonometrik islemlerin FPU
tabanl polinom yaklagimlar ile
gerceklestirilmesinin, bellek erisimine dayali
yontemlere kiyasla daha yiiksek hiz ve enerji
verimliligi  sundugunu ortaya koymaktadir.
Onerilen optimizasyon yaklasimi, karmasik kaotik
faz portrelerinin  yiiksek hizda iiretilmesini
mimkiin kilarak, donanim kisitlamali ve gergek
zamanlt gilivenli gomiili sistemler igin etkin bir
¢Oziim sunmaktadir.Anahtar Kelimeler: Kaotik
Sistemler, STM32 Mikrodenetleyici, Taylor Serisi
Acilimi, Arama Tablosu
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BINALARDA YALITIM MALZEMESI SECIMININ GOMULU KARBON
EMISYONLARINA ETKIiSi: MISELYUM KOMPOZIT UZERINE BIR
DEGERLENDIRME
Aysu Hamzakadi', F. Iiter Tiirkdogan'*
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Ozet

Bina sektorl, kiresel sera gazi emisyonlarinin
onemli bir boliminden sorumludur ve bu
emisyonlarin  azaltilmasi  slrdirdlebilir — yapi
tasarimi agisindan kritik bir 6neme sahiptir.
Geleneksel olarak bina performans
degerlendirmelerinde enerji tlketimine bagh
isletme emisyonlari 6n planda yer alirken, son
yillarda yapi malzemelerinin Gretim sireclerinden
kaynaklanan gémli karbon emisyonlarinin 6nemi
artmistir. Bu kapsamda, bina kabugunda yaygin
olarak kullanilan yalitim malzemelerinin seg¢imi
belirleyici bir rol oynamaktadir.
Bu calismada, biyobazh bir yalitim malzemesi olan
miselyum kompozitin gomiili karbon performansi,
genlestirilmis polistiren (EPS) ile karsilastirilmistir.
BIM tabanh analiz kapsaminda Autodesk Revit
ortaminda olusturulan bina modeli Uzerinden
Turkiye’nin dort farkli iklim bolgesini temsil eden
istanbul, Ankara, Kars ve Adana icin yalitim
malzemesi hacimleri belirlenmis ve bu degerler
literatlirdeki gomili  karbon katsayilari ile
iliskilendirilmistir.

Sonuclar, miselyum kompozit kullaniminin gémula
karbon emisyonlarini yaklasik %65—-73 oraninda
azalttigini  gostermektedir. Ayrica soguk iklim
bolgelerinde artan yalitim kalinliklari nedeniyle
malzeme segiminin karbon etkisi daha belirgin hale
gelmektedir. Bu bulgular, sirdiardlebilir  yapi
tasariminda  malzeme  seciminde  biyobazl
alternatiflerin onemini ortaya
koymaktadir.Anahtar Kelimeler: Gémiilii Karbon,

Miselyum Bazli Kompozit Malzeme, Yap:! Bilgi
Modellemesi (BIM)

Abstract

The building sector is responsible for a significant
share of global greenhouse gas emissions, and
reducing these emissions is critical for sustainable
design. While operational emissions have
traditionally been prioritized, embodied carbon
emissions from construction materials have gained
increasing importance. In this context, insulation
material selection plays a key role.

This study evaluates the embodied carbon
performance of mycelium-based insulation
compared to expanded polystyrene (EPS) using a
BIM-based approach. A building model developed
in Autodesk Revit was used to determine insulation
volumes for four climate zones of Tirkiye. These
volumes were combined with embodied carbon
coefficients to estimate emissions.

The results indicate that mycelium composites can
reduce  embodied carbon emissions by
approximately 65-73%. The impact of material
selection is more pronounced in colder climates
due to increased insulation thickness. These
findings highlight the potential of bio-based
materials in reducing carbon emissions in the
building sector.

Keywords: Embodied Carbon, Mpycelium-Based
Composite  Material,  Building  Information
Modelling (BIM)
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N3P MODELI TEMELLI ETKINLIKLER UYGULAYAN BiLiM VE TEKNOLOJi
ANAOKULLARINDA SINIF iCi ETKILESIMLERIN FIACS VE LAG

SEQUENTIAL ANALYSIS YONTEMI ILE INCELENMESI
Ziilal Varol', Serhat Bahadir Kert
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Bu arastirmada, Nesne Sire¢ Modeli (N3P) temelli
etkinliklerin  uygulandigi  bilim ve teknoloji
anaokullarinda ortaya c¢ikan sinif i¢i etkilesim
oruntilerinin incelenmesi amaglanmaktadir. Calisma
kapsaminda istanbul’da bulunan bes farkh bilim ve
teknoloji anaokulunda yiritilen 40 dakikalik etkinlik
suregleri, FIACS (Flanders Interaction Analysis
Category System) kullanilarak 3 saniyelik araliklarla
kodlanmis ve her okul icin 800 gozlem birimi elde
edilmistir.

Elde edilen veriler frekans ve ylizde dagilimlari ile
birlikte Lag Sequential Analysis (LSA) yontemi
kullanilarak analiz edilmistir. Kategori gegislerine
iliskin anlamli orlntiiler z > 1.96 olciitine gore
belirlenmistir.

Bulgular, sinif ici etkilesimin biyik 6lglide 6gretmen
yonlendirmesi, 6grenci tepkisi ve soru-cevap donglisi
etrafinda yapilandigini gostermistir. Ayrica sessizlik
sureglerinin 6nemli bir yer tuttugu belirlenmistir. LSA
sonuglari, etkilesimlerin rastlantisal degil belirli
pedagojik orlntiiler ¢ergevesinde gergeklestigini
ortaya koymustur.
Ozellikle 6gretmenin soru sorma davranisini takiben
O0grenci tepkisi davranis gegisinin bitin okullarda
anlamli oldugu gorilmistir. Negatif ortak gecislere
bakildiginda ise 6grenci tepkisi veya 6grenci baslatimli
konusma davranisinin ardindan sessizlik olusmadigi,
O0grenci katkisindan sonra etkilesimin ¢ogunlukla
devam ettigini gostermektedir. Elde edilen bulgular,
N3P modeli temelli etkinliklerin yapilandiriimis ve
etkilesim temelli bir 06grenme sireci oldugunu
gbstermektedir.

Anahtar Kelime: N3P modeli, FIACS, Lag Sequential
Analysis, sinif i¢i etkilesim, okul éncesi, STEM

Abstract

This study aims to examine the in-class interaction
patterns that emerge in science and technology
kindergartens where activities based on the Object-
Process Model (N3P) are implemented. Within the
scope of the study, 40-minute activity sessions
conducted in five different science and technology
kindergartens in Istanbul were coded at 3-second
intervals using the Flanders Interaction Analysis
Category System (FIACS), yielding 800 observation
units for each school.

The obtained data were analyzed using frequency and
percentage distributions, along with Lag Sequential
Analysis (LSA). Significant patterns in category
transitions were identified based on the criterion of z
>1.96.

The findings indicate that classroom interaction is
largely structured around teacher guidance, student
responses, and question—answer cycles. Additionally,
periods of silence were found to constitute a notable
component of the interaction process. LSA results
revealed that interactions are not random but occur
within specific pedagogical patterns. In particular, the
transition from teacher questioning behavior to
student response was found to be statistically
significant across all schools.

When negative transitional associations were
examined, it was observed that silence does not
follow student responses or student-initiated talk;
rather, interaction tends to continue after student
contributions. Overall, the findings suggest that
activities based on the N3P model foster a structured
and interaction-oriented learning process.

Keywords: N3P model, FIACS, Lag Sequential Analysis,
classroom interaction, early childhood education,
STEM
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COK ASAMALI DENiM URETIMINDE SU DUYARLI COK AMACLI SiPARI
PLANLAMA: MATEMATIKSEL BiR MODEL VE SEZGISEL YAKLASIM

Kiibra Filiz Cakirl, Vildan Ozkir,2
"Endiistri Miihendisligi Anabilim Dali
Y1ldiz Teknik Universitesi
Ykubra filiz@std.yildiz.edu.tr
Yildan@yildiz.edu.tr

Ozet

Artan rekabet kosullari, kisa teslim sireleri ve
surdirdilebilirlik gereksinimleri, tekstil sektoriinde
Gretim planlama problemlerinin daha karmasik
hale gelmesine neden olmaktadir. Ozellikle ¢ok
lokasyonlu fason (Uretim yapilarinda teslim
performansinin  korunmasi kadar su gibi kritik
kaynaklarin etkin yonetimi de Onem
kazanmaktadir. Bu ¢alismada, ¢ok asamali denim
Gretim sistemlerinde toplam gecikme ve su
tiketimini birlikte minimize eden ¢ok amaclh bir
siparis planlama problemi ele alinmistir. Problem
kapsaminda kapasite, tasima sireleri, su kotasi ve
lazer teknolojisi ile su tasarrufu kisitlari dikkate
alinarak bir matematiksel model gelistirilmis,
blyik 6lcekli problemlerin ¢oziimii icin gelistirilmis
ESTI tabanli sezgisel bir yaklasim o6nerilmistir.
Onerilen ydntem, gercek bir denim Ureticisine ait
44 fason atolyeye dagitilmis 1.334 siparisten olusan
veri seti Uzerinde degerlendirilmistir. Elde edilen
sonuglar, gelistirilmis ESTI yaklasiminin
matematiksel modele yakin ¢o6zim kalitesi
saglarken blylik olgekli problemlerde kabul
edilebilir ¢6zlim sireleri sundugunu gostermistir.
Toplam gecikme 1,92 seviyesinde gerceklesmis,
321 lazer islemi ile 127.478,73 birim su tasarrufu
saglanmis  ve ¢6ziim 775,87 saniyede
tamamlanmistir. Bulgular, Onerilen yaklasimin
teslim performansi ile gevresel surdirilebilirligi
birlikte ele alan etkin bir karar destek araci
oldugunu gostermektedir.

Anahtar Kelime: Siparis planlama, MILP, Sezgisel
algoritma

Abstract

Increasing competition, short delivery times, and
sustainability requirements have made production
planning problems in the textile industry
increasingly complex. In particular, efficient
management of critical resources such as water has
become as important as maintaining delivery
performance in multi-location subcontracting
systems. This study addresses a multi-objective
order planning problem in multi-stage denim
production systems by simultaneously minimizing
total tardiness and water consumption. A
mathematical model was developed by considering
capacity constraints, transportation times, water
quotas, and water-saving measures through laser
technology. To solve large-scale instances, an
enhanced ESTIl-based heuristic approach was
proposed. The proposed method was evaluated
using a real-world dataset consisting of 1.334
orders distributed across 44 subcontracting
workshops of a denim manufacturer. The results
demonstrate that the enhanced ESTI approach
provides solution quality close to that of the
mathematical model while maintaining acceptable
computational times for large-scale problems.
Total tardiness was obtained as 1,92, and
127.478,73 units of water savings were achieved
through 321 laser operations, with the solution
completed in 775,87 seconds. These findings
indicate that the proposed approach is an effective
decision support tool that jointly considers delivery
performance and environmental sustainability.

Keywords: Order planning, MILP, Heuristic
algorithm
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ILERI .BiY_OI:OJilg ARITMA TESISLERINDE SCADA VERiL]jZRiNE DAYALI
VERiI GUDUMLU DINAMIK KONTROL VE iSLETME MALIYETI (OPEX)
OPTIMIZASYONU: TAM OLCEKLI BIR UYGULAMA

Feyza Sultan Giin, Fatih ilhan

Cevre Miihendisligi Anabilim Dali
Yildiz Teknik Universitesi

sultan.gun(@std.yildiz.edu.tr
filhan@yildiz.edu.tr

Ozet

Atiksu aritma tesislerinde havalandirma siirecleri
isletme giderlerinin en biiyiik kismini olusturmakta
ve genellikle degisken proses kosullarina duyarsiz
sabit ¢Oziinmiis oksijen (DO) setpointleri ile
yonetilmektedir. Bu calisma, Bahreyn'de faaliyet
gosteren 40.000 m?/giin kapasiteli tam 6lgekli ileri
biyolojik bir atiksu aritma tesisinin 2025 yili
SCADA ve laboratuvar verileri kullanilarak
havalandirma enerjisi optimizasyonuna ydnelik
makine 6grenmesi tabanli bir karar destek gercevesi
gelistirmeyi amaglamaktadir. Tesis ortalama 17.912
m?/giin giris debisi, 401 mg/L KOI, 167 mg/L BOI;
ve 42 mg/L TKN degerleriyle isletilmis;
havalandirma tanki sicakligr kis doneminde 27°C,
yaz doneminde 35°C'ye ulasmistir.

Caligma kapsaminda havalandirma tanki i¢i NHs
konsantrasyonunu tahmin eden bir sanal sensor
gelistirilmis, mevsimsel Kavram Degisimi tespit
edilmis ve Kayan Pencere yaklasimiyla model
adaptasyonu saglanmustir. Sanal sensor ¢iktisina
dayali dinamik DO yonetiminin havalandirma
enerjisinde  anlamli  azalma ve  karbon
emisyonlarinda diislis potansiyeli tasidigr teorik
olarak gdsterilmis; bu yaklagimin mevcut SCADA
altyapisiyla entegrasyonunun isletme verimliligi ve
cevresel siirdiiriilebilirlik agisindan somut bir zemin
olusturacagi ongoriilmektedir.

Anahtar Kelimeler: Makine Ogrenmesi, Sanal
Sensor, Kavram Degisimi, Kayan Pencere,
Havalandirma Optimizasyonu, Enerji Verimliligi

Abstract

Aeration processes in wastewater treatment plants
constitute the largest share of operational
expenditures and are typically managed with fixed
dissolved oxygen (DO) setpoints that are insensitive
to varying process conditions. This study aims to
develop a machine learning-based decision support
framework for aeration energy optimization using
2025 operational data obtained from the SCADA
system and daily laboratory reports of a full-scale
advanced biological wastewater treatment plant
operating in Bahrain with a capacity of 40,000
m?/day. The plant was operated with an average
influent flow rate of 17,912 m®/day, influent COD,
BOD:s, and TKN values of 401 mg/L, 167 mg/L, and
42 mg/L, respectively; aeration tank temperature
reached 27°C in winter and 35°C in summer.

Within the scope of the study, a soft sensor was
developed to predict the in-tank ammonia (NHs)
concentration, seasonal Concept Drift was detected,
and model adaptation was achieved through the
Sliding Window approach. It was theoretically
demonstrated that dynamic DO management based
on soft sensor outputs holds potential for significant
reduction in aeration energy consumption and
carbon emissions; the integration of this approach
with the existing SCADA infrastructure is
anticipated to establish a concrete foundation for
improving operational efficiency and
environmental sustainability.

Keywords: Machine Learning, Soft Sensor,
Concept Drift, Sliding Window, Aeration
Optimization, Energy Efficiency
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BUSBAR SiSTE}ML]_ERi_NDE KONTAK DIRENCININ LOKAL SICAKLIK
ARTISINA ETKISININ INCELENMESI VE DENEYSEL DOGRULANMASI

Ahmet Can Yalcin', Selim Ay*

Elektrik Miihendisligi
Yildiz Teknik Universitesi
'can.yalcinl @sdt.yildiz.edu.tr

2selimay@yildiz.edu.tr

Ozet

Bu calismada, busbar enerji dagitim sistemlerinde
kontak direncinin lokal sicaklik artisi lizerindeki
etkisi incelenmistir. Busbar sistemleri birbiri ardina
eklenmis iletken hatlardan olusur. Her bir busbar
ek noktasi baglanti elamani ile birbirine baglidir ve
bu baglantilarda temas direngleri olusur. Olusan
temas diren¢ degeri, baglanti yapisina, busbar
iletken malzemesine ve ek noktasi sikma (tork)
degerlerine bagh olarak degisebilir. Bu degisim,
busbar hattinda lokal sicaklik artisina neden olabilir
ve sistem glvenilirligi, isletme glivenligi acisindan
kritik bir parametre olarak degerlendirilir.

Bu galisma kapsaminda busbar modeli elektro-
termal modelleme yaklasimi ile analiz edilmistir ve
deneysel Olgcimlerle sayisal sonuglar
karsilastirilarak ylksek dogruluklu bir uyum elde
edilmistir.

Kontak direncindeki artisin o6zellikle baglanti
bolgelerinde belirgin sicaklik ylkselmelerine ve
hot-spot olusumuna neden oldugunu
gostermektedir. Bu durum, busbar sistemlerinde
kontak kalitesinin ve montaj kosullarinin termal
performans (izerinde belirleyici oldugunu ortaya
koymaktadir.

Anahtar Kelime: Busbar sistemleri, Kontak direnci,
Elektro-termal analiz, Deneysel dogrulama

Abstract

This study investigates the effect of contact
resistance on local temperature rise in busbar
power distribution systems. Busbar systems consist
of consecutively connected conductive bars, where
each joint is assembled using connection elements.
Contact resistances arise at these connection
interfaces and may vary depending on the joint
configuration, conductor material, and tightening
(torque) conditions. These variations can lead to
local temperature increases along the busbar line
and are considered critical parameters in terms of
system reliability and operational safety.

Within the scope of this study, a busbar model is
analyzed using an electro-thermal modeling
approach. Numerical results are compared with
experimental measurements, and a high level of
agreement is achieved.

The results show that an increase in contact
resistance leads to significant temperature rises,
particularly at connection regions, resulting in
hotspot formation. This indicates that contact
quality and assembly conditions play a crucial role
in the thermal performance of busbar systems.

Keywords: Busbar systems, Contact resistance,
Electro-thermal analysis, Experimental validation
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GERCEK ZAMANLI DOLULUK BILGISININ YOLCU BEKLEME DAVRANIS

UZERINDEKI ETKISI
Cemil Karabulut **, Mustafa Giirsoy >
' Akilli Ulasim Sistemleri Anabilim Dali, Yildiz Teknik Universitesi
cemil.karabulut(@std.yildiz.edu.tr

Ozet

Toplu tasima sistemlerinde artan yolcu talebi, arag
ici doluluk seviyesinin yolcu deneyimi (izerindeki
etkisini daha gorinir hale getirmektedir.
Geleneksel planlama yaklasimlari seyahat siresi ve
erisilebilirlige odaklanirken, ara¢ ici konfor ve
kalabalik algisi kullanici davranislarini dogrudan
etkilemektedir. Bu c¢alismanin amaci, gercek
zamanli doluluk bilgisinin yolcu bekleme davranisi
ve arac tercihleri izerindeki etkisini incelemektir.
Arastirma kapsaminda istanbul’da belirlenen dort
otoblis hattinda 120 vyolcu ile yiz ylize anket
gerceklestirilmistir. Katilimcilara, farkli doluluk ve
bekleme siresi kombinasyonlarindan olusan g
senaryo sunulmus, tercih davranislari Ki-Kare
Uygunluk Testi ve Cramer’s V katsayisi kullanilarak
analiz edilmistir. Bulgular, ayni anda gelen iki arag
arasinda duslik doluluk seviyesine sahip aracin
tercih edilme oraninin %95, 6 dakika bekleme
gerektiren senaryoda %77, 13 dakika bekleme
gerektiren senaryoda ise %38 oldugunu
gostermektedir. istatiksel analizler, yolcularin
disik doluluk seviyesine sahip araclari 6zellikle
kisa ve orta bekleme siirelerinde anlamli bicimde
tercih ettigini gostermektedir. Bekleme siresi
arttikca bu etkinin azaldigi goérilmektedir. Sonug
olarak, gercek zamanh doluluk bilgisinin yalnizca
yolcu bilgilendirme islevi gormedigi, ayni zamanda
yolcu dagihminin dengelenmesi ve toplu tasima
sistemlerinde kapasite kullanim  verimliliginin
artirillmasi agisindan énemli bir karar destek araci
oldugu degerlendirilmektedir.

Anahtar Kelime: Yolcu davranisi, doluluk bilgisi,
bekleme stiresi, toplu tasima, akilli ulasim sistemleri

Abstract

Increasing  passenger demand in  public
transportation systems has made the impact of in-
vehicle occupancy levels on passenger experience
more  visible. While traditional planning
approaches focus on travel time and accessibility,
in-vehicle comfort and perceived crowding directly
influence user behavior. The aim of this study is to
examine the effect of real-time occupancy
information on passenger waiting behavior and
vehicle choice. Within the scope of the research,
face-to-face surveys were conducted with 120
passengers on four selected bus lines in Istanbul.
Participants were presented with three scenarios
consisting of different combinations of occupancy
levels and waiting times, and their choice behaviors
were analyzed using the Chi-Square Goodness-of-
Fit Test and Cramer’'s V coefficient. The
findings show that when two vehicles arrive
simultaneously, the low-occupancy vehicle is
preferred at a rate of 95%. In the scenario requiring
a 6-minute waiting time, this rate decreases to
77%, while in the scenario requiring a 13-minute
waiting time, it drops to 38%. Statistical analyses
conducted using scenario-based survey data
indicate that passengers significantly prefer low-
occupancy vehicles, particularly under short and
moderate waiting time conditions. This effect
decreases as waiting time increases. In
conclusion, real-time occupancy information is not
only a passenger information tool but also an
important  decision-support mechanism  for
balancing passenger distribution and improving
capacity  utilization  efficiency in  public
transportation systems.

Keywords: passenger behavior, occupancy
information, waiting time, public transportation,
intelligent transportation systems
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KENTTE KACIS MEKANLARI: SOSYAL ETKILESIM VE HETEROTOPIK
DENEYIM ARASINDA UCUNCU MEKANLAR

Elif Yigit', Giil¢in Pulat Gékmen®
'Kentsel Tasarim Anabilim Dali

Istanbul Teknik Universitesi
Yigitel 7@itu.edu.tr

Mimarlik Bolimii, Mimarlik Fakiiltesi
[stanbul Teknik Universitesi
\oookmen@itu.edu.tr

Ozet

Glinlimiiz diinyasinda teknolojinin hizla gelismesi,
bireyleri dijital aglarla birbirine baglarken fiziksel
ve sosyal etkilesimden koparmaktadir. Bu
baglamda, bireylerin "evden uzak aidiyet duraklar1"
olarak  tanimlanabilecek {iclincii  mekéanlara
duydugu ihtiyag her zamankinden fazladir. Ray
Oldenburg’un 1980’lerde ortaya attigi kavram,
gliniimiizde Christian Mikunda’nin "deneyim ve
gorsellik" odakli yaklasimiyla evrilmistir. Bu
caligma, Istanbul Biiyiiksehir Belediyesi (IBB)
bilinyesindeki kiitliphane ve kafeleri (Atatiirk
Kitapligi, Miize Gazhane vb.); Oldenburg’un
sosyal  vurgusu, Mikunda’nin ticari/gorsel
gercekligi ve Foucault’nun heterotopya kavrami
1s1¢inda  Mekansal, Psikolojik ve Kavramsal
katmanlar  iizerinden biitiinciil bir yapida
incelemeyi amaglamaktadir.

Anahtar Kelimeler: Ugciincii Mekan, Oldenburg,
Mikupda, Heterotopya, Kentsel Tasarim, Mekansal
Algi, IBB Kiitliphaneleri.

Abstract

In today's increasingly fast-paced and digitalized
urban life, the need for spaces where individuals
can socialize and relax outside of home (first place)
and work (second place) has increased. Defined as
"Third Places" by Ray Oldenburg, these areas carry
meanings beyond being mere physical gathering
points. This study addresses third places not only
through their sociological or physical dimensions
but as a holistic structure consisting of three layers:
spatial, psychological, and conceptual
(heterotopic). Through fieldwork conducted in
libraries and cafes within the Istanbul Metropolitan
Municipality (IBB) (e.g., Atatlirk Library, Mize
Gazhane), the effects of these spaces on users'
sense of belonging, escape, and sense of place have
been examined.

Keywords: Third Place, Oldenburg, Mikunda,
Heterotopia, Urban Design, Spatial Perception, IBB
Libraries.
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VIDEO OYUNLARINDA YERIN RUHU VE PROSEDUREL MEKAN URETIiMi
Biisra Celik', Ibrahim Basak Daggiilii*
12 Mimarlik Anabilim Dali, Y1ldiz Teknik Universitesi
\busra.celikl@std.yildiz.edu.tr
Ydaggulu@yildiz.edu.tr

Ozet

GiUnumiz video oyunlarinda mimari, ge¢mis yillarin
aksine oyuncuya sadece gorsel bir arka plan
sunmaktan ¢ikarak yon bulma, etkilesim, aidiyet ve
anlati deneyimini bigimlendiren gelismis mekan
tasarimlarina dontsmistir. Artan icerik talebi ve
Uretim surelerini kisaltma gereksinimiyle birlikte
yapay zeka destekli araglar ve prosedirel icerik
Gretimi oyun sektorlinde vyaygin bicimde
kullanilmaya baslamistir. Ancak mimari bir bakis
acisiyla yonlendirilmeyen salt algoritmik tretimler,
bliyik Olcekli icerikler sunsa da yonsuzlik,
aynilasma ve mekansal kompozisyon eksikligi gibi
sorunlara yol acabilmektedir.

Bu calisma, video oyunlarindaki mekan kavramini
“yasayan yer” olarak ele alan yaklasimi, prosediirel
icerik Gretiminin oyunlardaki kullanimi baglaminda
yeniden degerlendirmektedir. Arastirma, literatir
taramasina dayanan yorumlayici bir yaklagimla
yapilandiriimistir. Prosedurel Gretim kullanan segili
oyun ornekleri kuramsal ¢ergeve dogrultusunda
vaka analizi ydntemiyle incelenmistir. inceleme igin
Minecraft ve Starfield oyunlari secilmistir. Starfield
orneginde, prosedirel liretim biyilk 6lgekte icerik
Uretse de oyuncular oyunu oynarken yonsuzlik ve
aynilasma yasadiklarini belirtmistir. Minecraft ise
oyuncularin  mod  lretimi yoluyla oyunu
dontstirmesi, dijital mekanda daha gigli bir
aidiyet ve kisisellestirme ihtiyacina isaret
etmektedir. Calisma, video oyunlarinda mimari
mekanin oyuncu deneyiminin temel tasi oldugunu
gostermektedir. Bu nedenle tasarim tiimiyle yapay
zeka ve algoritmik sistemlere birakilmak yerine
mimariyi glglendiren, secenekleri c¢ogaltan ve
tasarim sirecini destekleyen bir ortak olarak
gorilmelidir.

Anahtar Kelime: Video oyunlari, mimari mekén,
prosediirel igerik tiretimi, yerin ruhu

Abstract

Unlike in previous years, architecture in today’s
video games has evolved beyond simply providing
a visual backdrop for the player, transforming into
enhanced spatial designs that shape the
experience of navigation, interaction, belonging,
and narrative. With increasing demand for content
and the need to shorten production timelines, Al-
powered tools and procedural content generation
have become widely adopted in the gaming
industry. However, purely algorithmic productions
not guided by an architectural perspective can lead
to issues such as directionlessness,
homogenization, and a lack of spatial composition,
even when they offer large-scale content.

This study reconsiders the approach of space in
video games as a “living place” within the context
of the use of PCG in games. The research is
structured as an interpretive approach based on a
literature review. Selected game examples using
procedural generation were analyzed using case
study methods in line with the theoretical
framework. Minecraft and Starfield were chosen
for the analysis. In the Starfield example, although
procedural generation produces content on a large
scale, players have noted that they experience a
sense of directionlessness and homogenization
while playing the game. Minecraft, on the other
hand, indicates a stronger need for a sense of
belonging and personalization in the digital space
through players’ ability to transform the game with
mod creation. The study demonstrates that
architectural space is the keystone of the player
experience in video games. For this reason,
intelligence and algorithmic systems should be
viewed as partners that strengthen architecture,
expand options, and support the design process.

Keywords: Video games, architectural space,
procedural content generation, genius loci
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HETEROATOM KATKILI GRAFEN OKSIiT ICEREN BAKIR MATRISLI
KOMPOZITLERIN URETIMi VE ELEKTRIKSEL, MEKANIK VE KOROZYON
DAVRANISLARININ INCELENMESI

Serkan Yildiz', Metin GENCTEN', Burak BIROL', Berk COBAN', Ozan AYDIN'
Metaliirji ve Malzeme Miihendisligi Anabilim Dali
Yildiz Teknik Universitesi
serkan.yildiz@std.yildiz.edu.tr

Ozet

Bakir, yiksek elektriksel iletkenligi nedeniyle
elektrik ve elektronik uygulamalarda yaygin olarak
kullanilmasina ragmen, diisiik mekanik dayanimi ve
sinirll  korozyon direnci 6nemli dezavantajlar
olusturmaktadir. Bu nedenle, bakirin 6zelliklerinin
iyilestirilmesine  yonelik kompozit malzeme
gelistirme ¢alismalari 6nem kazanmistir. Bu
¢alismanin amaci, heteroatom katkili grafen oksit
(N-GO) takviyesi ile bakir matrisli kompozitlerin
performansini gelistirmek  ve sinterleme
parametrelerinin malzeme o0zellikleri (zerindeki
etkisini incelemektir. Bu kapsamda, kompozit
numuneler toz metalurjisi yontemi ile %0-%2,5
araliginda farkl katki oranlarinda hazirlanmis, 250
MPa basing altinda preslenmis ve sinterlenmistir.
Sinterleme islemi 800 °C’'de 30, 60, 90 ve 120 dakika
surelerle gergeklestirilmis ve optimum sire
belirlenmistir.

Deneysel sonuglar, 60 dakikalk sinterleme
suresinin optimum oldugunu; diger sirelerde ise
yogunluk, elektriksel iletkenlik ve sertlik
degerlerinde goreceli  duslisler  gozlendigini
gostermistir.  Ayrica, %1,5 N-GO  katkili
numunelerde elektriksel iletkenligin saf bakir ile
ayni seviyede korundugu belirlenmistir. Elde edilen
bulgular, katki orani ve sinterleme
parametrelerinin birlikte optimize edilmesinin
kompozit performansi agisindan kritik oldugunu
ortaya koymaktadir.

Anahtar Kelime: Bakir matrisli kompozitler, Grafen
oksit (GO), Heteroatom katkilama (N-GO), Toz
metalurjisi, Sinterleme, Elektriksel iletkenlik

Abstract

Copper is widely used in electrical and electronic
applications due to its high electrical conductivity;
however, its low mechanical strength and limited
corrosion  resistance  constitute  significant
disadvantages. Therefore, studies on the
development of composite materials aimed at
improving the properties of copper have gained
importance. The aim of this study is to improve the
performance of copper matrix composites
reinforced with heteroatom-doped graphene oxide
(N-GO) and to investigate the effect of sintering
parameters on material properties. In this context,
composite samples were prepared by powder
metallurgy method with different reinforcement
ratios in the range of 0-2.5%, compacted under a
pressure of 250 MPa, and sintered. The sintering
process was carried out at 800 °C for 30, 60, 90, and
120 minutes, and the optimum duration was
determined.

Experimental results showed that a sintering time
of 60 minutes is optimum; at other durations,
relatively lower values of density, electrical
conductivity, and hardness were observed. In
addition, it was determined that the electrical
conductivity of the samples with 1.5% N-GO
reinforcement was maintained at the same level as
pure copper. The obtained findings reveal that the
optimization of both reinforcement ratio and
sintering parameters together is critical in terms of
composite performance.

Keywords: Copper matrix composites, Graphene
oxide (GO), Heteroatom doping (N-GO), Powder
metallurgy, Sintering, Electrical conductivity
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Atiklarin gevre ve insan saghg tGzerindeki olumlu ve
olumsuz etkilerinin belirlenmesi ve strdurilebilir atik
yonetim stratejilerinin gelistirilmesi amaciyla farkli
degerlendirme yontemleri kullanilmaktadir ve bu
yontemlerin basinda Yasam Donglisi Analizi (YDA)
gelmektedir. Atik yOnetimi ¢alismalarinda YDA
yaklasimi,  farkli  bertaraf ve geri kazanim
yontemlerinin cevresel etkilerinin karsilastiriimasi ve
en uygun yobnetim senaryosunun belirlenmesi
acisindan  yaygin  olarak kullanilmaktadir. Bu
¢alismada, 2020 yili ve sonrasinda yayimlanan ve
dizenli  depolama  yoOntemini iceren YDA
¢alismalarinin  incelenmesi  amaglanmistir.  Bu
kapsamda literatlir taramasi gergeklestirilmis ve
dizenli depolama senaryosunu iceren 10 bilimsel
makale degerlendirilmistir. incelenen calismalarda
dizenli depolama yodntemi; yakma, geri donisiim,
biyolojik aritma ve entegre atik yonetim sistemleri
gibi farkh bertaraf yontemleriile birlikte ele alinmis ve
cesitli  senaryolar Uzerinden c¢evresel etkiler
karsilastirilmistir. Literatiirde yer alan ¢alismalar
incelendiginde kiiresel 1sinma potansiyelinin en sik
degerlendirilen c¢evresel etki kategorisi oldugu
gorilmustir. Ayrica dizenli depolama sahalarinda
olusan metan emisyonlari, gaz toplama verimliligi ve
enerji geri kazanimi gibi parametrelerin cevresel
sonuglar lizerinde belirleyici oldugu belirlenmistir.
Calismalarin  biyldk bir kisminda geri doénisiim,
biyolojik aritma ve enerji geri kazanimi gibi
yontemlerin dizenli depolama ile birlikte kullanildig
entegre atik yonetim sistemlerinin gevresel etkileri
azaltmada daha avantajli oldugu belirlenmistir.

Anahtar Kelimeler: Dizenli Depolama, Yasam
Donglisti Analizi, Kati Atik Yonetimi, Cevresel Etki
Degerlendirilmesi

? Cevre Miihendisligi Boliimii
Sakarya Universitesi
erses@sakarya.edu.tr

Abstract

Various assessment methods are used to determine
the positive and negative impacts of waste on the
environment and human health and to develop
sustainable waste management strategies, among
which Life Cycle Assessment (LCA) is one of the most
widely used approaches. In waste management
studies, the LCA approach is widely used to compare
the environmental impacts of different disposal and
recovery methods and to determine the most
appropriate management scenario. This study aims to
examine LCA studies published since 2020 that
include landfill disposal methods. Within this scope, a
literature review was conducted and 10 scientific
articles involving landfill scenarios were evaluated. In
the reviewed studies, landfill disposal was considered
together with various waste management options
such as incineration, recycling, biological treatment,
and integrated waste management systems, and
environmental impacts were compared through
different scenarios. The review of the literature
revealed that global warming potential (GWP) is the
most frequently assessed environmental impact
category. Furthermore, methane emissions from
landfill sites, landfill gas (LFG) collection efficiency,
and energy recovery processes were identified as
critical parameters influencing environmental
performance. Most of the reviewed studies indicate
that integrated waste management systems,
combining recycling, biological treatment, and energy
recovery with sanitary landfilling, provide more
effective solutions for reducing overall environmental
impacts. Keywords: Landfill, Life Cycle Assessment
(LCA), Solid Waste Management, Environmental
Impact Assessment
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Bu ¢alismada Bosch Production Line Performance
veri seti kullanilarak Gretim hatti sonunda
parcalarin kalite kontrol slirecinden basaril sekilde
gecip gecemeyecegini tahmin eden 6riinti tabanh
bir yaklasim onerilmistir. Veri setinde yer alan her
bir satir, Gretim hattindan gecen bir parcayi ifade
etmektedir. Response isimli stitun hedef degiskeni
olup; parcalarin  hatai olup  olmadigini
gostermektedir (Response=1, Hatali).

Veri seti yliksek boyutlu ve ileri dizeyde sinif
dengesizligi iceren bir yapiya sahiptir. Calisma
kapsaminda her bir hat ve istasyonda 6lglimlenen
sensor verisi bulunma durumuna gore orintiler
tespit edilmistir ve bu Oorintller (zerinden
degiskenler olusturulmustur.

Oriintiler (zerinden olusturulan degiskenler,
Urdnlerin sahip oldugu kategorik ozellikler ve
Uretim hatlari arasindaki zaman farklari modele
eklenmistir. Veri seti Uzerinde Karar Agaglar,
Rastgele Orman, XGBoost, CatBoost, LightGBM
modelleri uygulanmistir ve model basarilari
karsilastiriimistir.

Anahtar Kelime: Makine G6grenmesi,  Sinif
dengesizligi, Hata tahmini, Uretim verisi, Oriintii
tabanl 6zellikler, LightGBM

Abstract

This study proposes a pattern-based approach to
predict whether parts will successfully pass the
quality control process at the end of the
production line using the Bosch Production Line
Performance dataset. Each row in the dataset
represents a part that has passed the production
line. The column named Response is the target
variable and indicates whether the parts are
defective (Response=1, Defective).

The dataset has a high-dimensional structure with
advanced class imbalance. In this study, patterns
were identified according to the presence of
sensor data measured at each line and station, and
variables were created from these patterns.

The variables created from the patterns, the
categorical characteristics of the products, and the
time differences between production lines were
added to the model. Decision Trees, Random
Forest, XGBoost, CatBoost, and LightGBM models
were applied to the dataset, and the model
successes were compared.

Keywords: Machine learning, Class imbalance,
Defect prediction, Manufacturing data, Pattern-
based features, LightGBM
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istanbul’un Fatih ilgesinde yer alan Ayverdi Evi,
1931 yilinda Ekrem Hakki Ayverdi tarafindan aile
yasami icin tasarlanmis bir konuttur. Ginimiuzde
Kubbealti Akademisi Kiiltlr ve Sanat Vakfi'nin genel
merkezi olarak kullaniimakta olan yapi, gegirdigi
islev degisimine ragmen gecmis yasama ait bircok
izi blinyesinde korumayi stirdirmektedir. Mekansal
diizen, esya cevresi, ¢alisma aliskanliklari, mektup
ve fotograf arsivleri, planlar, notlar ve cesitli
koleksiyonlar, evin yalnizca fiziksel varhgini degil,
ayni zamanda aile bellegini ve kilturel strekliligini
de bugline tasimaktadir. Ayverdi ailesi, yirminci
ylzyll Tiarkiye’sinde edebiyat, dislince, mimarhk
tarihi, koruma, yayincilik ve sozlik calismalari gibi
alanlarda etkili olmus bir ¢evreyi temsil etmektedir.
Bu durum, evi siradan bir aile konutunun o6tesine
tagimakta; yazinin, arastirmanin, arsivlemenin,
misafir kabulliniin ve kiltiirel dolagimin mekansal
zemini haline getirmektedir. Yapinin 6nemi,
gecmisi sabitlenmis bir dekor olarak korumasinda
degil, degisim ve sirekliligi birlikte tasimasinda
ortaya cikmaktadir. Buglnki vakif kullanimi, evin
tarihsel katmanlarini  bitlntyle silmemekte;
tersine, arsiv, tasnif ve kurumsal devamlilik yoluyla
bu birikimi yasatmaktadir. Ayverdi Evi bu yoniyle,
hafizayr mekan (izerinden slirdiiren 06zglin bir
modern konut 6rnegi olusturmaktadir.

Anahtar Kelime: Ayverdi Evi; mekdnsal bellek

Abstract

Located in the Fatih district of Istanbul, the Ayverdi
House is a residence designed by Ekrem Hakki
Ayverdi in 1931 for family life. Today used as the
headquarters of the Kubbealti Academy Culture
and Art Foundation, the building continues to
preserve many traces of its former domestic life
despite its change in function. Its spatial
organization, object environment, working habits,
archives of letters and photographs, plans, notes,
and various collections carry into the present not
only the physical existence of the house but the
family’s memory and cultural continuity as well. In
twentieth-century Turkey, the Ayverdi family
represented an influential milieu in fields such as
literature, intellectual life, architectural history,
conservation, publishing, and lexicography. This
condition places the house beyond the category of
an ordinary family residence and turns it into the
spatial ground of writing, research, archiving,
receiving guests, and cultural circulation. The
significance of the building lies not in preserving
the past as a fixed décor, but in carrying change and
continuity together. Its present use by the
foundation does not erase the historical layers of
the house; on the contrary, it sustains this
accumulated legacy through archiving,
classification, and institutional continuity. In this
sense, the Ayverdi House constitutes a distinctive
example of a modern residence that sustains
memory through space.

Keywords: Ayverdi House; spatial memory
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Bu calismada, birden fazla girdinin bulundugu
kompleks vyapilarda karar alma sirecleri
incelenmis; otonom  sliris  sistemlerinde
deterministik (kural tabanh) ile olasiliksal (Gorsel
Dil Modeli - VLM tabanh) yaklasimlar arasindaki hiz
ve dogruluk 6dlinlesimi analiz edilmistir. Arastirma
kapsaminda, saatte 80 kilometre hizla ilerleyen
otonom aracin 6nline kér noktadan yaya ¢ikmasi
senaryosu Uzerinden 100 tekrarli Monte Carlo
similasyonlari  gergeklestirilmistir.  Faz 1'de
YOLOv3 ve LiDAR sensor flizyonu kullanilarak 1.36
metre standart sapma ile ylizde 100 kaza 6nleme
basarisi elde edilmistir. Faz 2'de ise LLaVA modeli
ile gelistirilen ugtan uca akil ylritme sisteminde
standart sapma 5.91 metreye ¢ikmis ve yizde 2
kaza orani gozlemlenmistir. Bu durumun temel
sebebinin algisal hata degil, donanim kaynakli 2.7
saniyelik ¢ikarim  gecikmesi oldugu tespit
edilmigtir.  Similasyonda  "Zaman  Telafisi"
metoduyla modellenen bu gecikme silirecinde,
aracin yaklasik 60 metre "kor ucus" yaptigl ve
fiziksel gergekligin gerisinde kaldigi gosterilmistir.
Sonuc¢ olarak, VLM tabanl modellerin yiksek
anlamsal kavrayisa sahip olmasina ragmen, otoyol
hizlarinda tekil karar verici olarak
kullanilamayacagi ve deterministik sensorlerle
desteklenen hibrit mimarilere ihtiya¢ duyuldugu
istatistiksel olarak (p < 0.001) kanitlanmistir.

Anahtar Kelime: Karar Alma, Otonom Arag,
Cikarim  Gecikmesi, Hiz-Dogruluk Odiinlesimi,
Goérsel Dil Modeli.

Abstract

In this study, decision-making processes in
complex structures with multiple inputs were
investigated, and the speed-accuracy trade-off
between deterministic ~ (rule-based) and
probabilistic (Vision-Language Model - VLM-
based) approaches in autonomous driving systems
was analyzed. Within the scope of the research,
Monte Carlo simulations with 100 repetitions
were conducted on a scenario where a pedestrian
emerges from a blind spot in front of an
autonomous vehicle traveling at 80 kilometers per
hour. In Phase 1, using YOLOv3 and LiDAR sensor
fusion, a 100 percent accident prevention success
was achieved with a standard deviation of 1.36
meters. In Phase 2, an end-to-end reasoning
system developed with the LLaVA model increased
the standard deviation to 5.91 meters, with an
observed accident rate of 2 percent. It was
determined that the main cause of this was not
perceptual error, but hardware-induced 2.7-
second inference latency. During this latency
period, modeled using the "Tick Burning" method
in the simulation, it was shown that the vehicle
drove "blind" for approximately 60 meters and
lagged behind physical reality. Consequently, it
has been statistically proven (p < 0.001) that
although VLM-based models have high semantic
comprehension, they cannot be used as a singular
decision-maker at highway speeds, necessitating
hybrid architectures supported by deterministic
Sensors.

Keywords: Decision-Making, Autonomous

Vehicle, Inference Latency, Speed-Accuracy
Trade-off, Vision-Language Model
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GUnumizde egitim sireglerinin dijitallesmesi,
kiltirel ogelerin teknoloji ile butlinlestirilmesini
gerekli kilmaktadir. Bu ¢alismada, Tirkiye YUzyil
Maarif Modeli kapsaminda GeoGebra destekli ve
Anadolu motifleriyle zenginlestirilmis ¢okgenler
O0gretiminin, 5. sinif Ogrencilerinin  geometri
basarilari ve geometriye yonelik tutumlar
Gzerindeki etkisi incelenmistir.
Arastirma, tek grup 6n test—son test yari deneysel
desen ile yiritilmus olup calisma grubunu bir
devlet ortaokulunda 06grenim goren 5. sinif
ogrencileri olusturmaktadir. Uygulama siireci,
GeoGebra destekli ve kiltirel motiflerle
zenginlestirilmis etkinlikler araciligiyla
gerceklestirilmistir.  Nicel verilerin yani sira
Ogrencilerin  sire¢  hakkindaki  goruslerini
belirlemek amaciyla yari yapilandirilmis gérisme
formu  kullanilmistir.  Bulgular, uygulamanin
ogrencilerin basari ve tutumlar lzerinde anlamh
bir degisim olusturmadigini  gostermektedir.
Bununla birlikte 6grencilerin teknoloji kullanimina
yonelik tutumlarinda sinirh  diizeyde olumlu
egilimler gozlemlenmistir. Goérisme formundan
elde edilen veriler ise 06grencilerin geometrik
sekilleri gunlik yasam ve kiltiirel unsurlarla
iliskilendirebildiklerini ortaya koymustur. Sonug
olarak, kisa sireli uygulamalarin sinirli etkiler
olusturabilecegi; uygulama siresi, 6grenci dizeyi
ve Ogretim tasariminin etkililigi acgisindan daha
uzun sureli ve kapsamli calismalarin gerekli oldugu
distnidlmektedir.

Anahtar Kelime: GeoGebra, Anadolu Motifleri,
Tiirkiye Yiizyih Maarif Modeli, Geometri Ogretimi,
Tutum

Abstract

The digitalization of educational processes has
made it necessary to integrate cultural elements
with technology. In this context, this study
examined the effects of GeoGebra-supported
polygon instruction enriched with Anatolian
motifs, within the scope of the Tirkiye Century
Maarif Model, on fifth-grade students’ geometry
achievement and attitudes towards geometry.
The study was conducted using a one-group
pretest—posttest quasi-experimental design with
fifth-grade students attending a public secondary
school. The implementation process was carried
out through GeoGebra-supported activities
enriched with cultural motifs. In addition to
quantitative data, a semi-structured interview
form was used to determine students’ views about
the process. The findings indicated that the
implementation did not produce a significant
change in students’ achievement or attitudes.
However, limited positive tendencies were
observed in students’ attitudes towards the use of
technology. Findings obtained from the interview
form also revealed that students were able to
associate geometric shapes with daily life and
cultural elements. In conclusion, short-term
implementations may have limited effects, and
more comprehensive and long-term studies are
needed in terms of implementation duration,
student level, and instructional design
effectiveness.

Keywords: GeoGebra, Anatolian Motifs, Tiirkiye
Century Maarif Model, Geometry Instruction,
Attitude
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Bu ¢alismanin amaci, 5. ve 6. sinif fen bilimleri ders
kitaplarinda yer alan oOlgme-degerlendirme
etkinliklerinin 2024 Fen Bilimleri Ogretim Programi
dogrultusunda incelenmesidir. Arastirmada nitel
arastirma yontemlerinden durum ¢alismasi deseni
kullanilmistir. Calisma grubunu, fen bilimleri
ogretmenligi programinda 6grenim goren ve “Fen
Bilimleri Ders Kitabi incelemesi” dersini alan 20
O0gretmen adayl olusturmaktadir. Veriler yari
yapilandiriimis  miulakat  formu  aracihgiyla
toplanmis ve igerik analizi ydntemiyle analiz
edilmistir.

Arastirma bulgularina gore ders kitaplarinda yer
alan olgme-degerlendirme etkinliklerinin genel
olarak 6gretim programi ile uyumlu oldugu, 6grenci
merkezli 6grenmeyi destekledigi ve gilinliilk yasamla
iliskilendirmeye katki sagladigi  belirlenmistir.
Bununla birlikte etkinliklerin bazi durumlarda
tekrara dlsttgi, Ust diizey dislinme becerilerinin
ozellikle yaratma basamaginda sinirh kaldigr ve
bitlinctl degerlendirme agisindan gelistirilmesi
gerektigi sonucuna ulasiimistir.

Anahtar Kelimeler: Fen bilimleri, ders kitabi, 6lgme
ve degerlendirme, 6gretmen adaylari, nitel analiz

Abstract

The aim of this study is to examine the assessment
and evaluation activities included in 5th and 6th
grade science textbooks in line with the 2024
Science Curriculum. In this study, a case study
design, one of the qualitative research methods,
was employed. The study group consisted of 20
pre-service science teachers enrolled in the
“Science Textbook Analysis” course in the science
teacher education program. The data were collected
through a semi-structured interview form and
analyzed using content analysis.

According to the findings, it was determined that the
assessment and evaluation activities in the
textbooks are generally consistent with the
curriculum, support student centered learning, and
contribute to establishing connections with daily
life. However, it was also concluded that the
activities tend to be repetitive in some cases, remain
limited in measuring higher order thinking skills
especially at the creation level and need to be
improved in terms of holistic assessment.

Keywords: Science, textbook, assessment and
evaluation, pre-service teachers, qualitative
analysis
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Frank Lloyd Wright, 20. vylzyilin en etkili
mimarlarindan biri olmustur, organik mimarlk
kavramini tanitarak dogayla uyumlu ve estetik acidan
yenilik¢i yapilar tasarlamistir. Wright’in mimarhgini
maketler yardimiyla incelemek, onun tasarim
felsefesini ve yapisal yeniliklerini anlamak agisindan
onemlidir. Maketler, mimari tasarimlarin t¢ boyutlu
temsilini saglayarak, yapilarin mekansal
diizenlemelerini, malzeme kullanimini ve gevreyle
olan iliskisini gorsellestirir. Antik misirdan gliniimiize
kadar bircok wuygarlik ve mimar igin maket,
tasarimlarinin daha iyi algilanabilmesi igin bir arag
olmustur. Wright, calismalarinin misteriler, basin ve
rakip meslektaslari arasinda taninirligini saglamak igin
maketlerin dneminin her zaman farkinda olmustur ve
maketleri etkili ve cezbedici bir iletisim araci olarak
gormustiir. Maketlerinin 6zel sergilerde, etkinliklerde
ve dergilerde yayinlanmasi igcin her zaman caba
gostermistir. Wright'in mimarliginda en dikkat gekici
ozelliklerden biri, yapilarin dogayla entegrasyonudur.
Fallingwater (Selale Evi) gibi ikonik yapilar, dogrudan
cevresiyle etkilesim iginde olan ve dogal peyzajin bir
uzantisi gibi goériinen tasarimlar igerir. Bu tir yapilarin
maketleri incelendiginde, Wright'in organik mimarhk
ilkesini somut bir sekilde tasarimlarinin maketleri
Uzerinden aktardigi gorillr. Maketlere, ayni zamanda
Wright'in modiiler ve geometrik tasarim prensiplerini
anlamak i¢in de basvurulabilir. Unity Temple ve
Guggenheim Miizesi gibi vyapilarin maketleri,
geometrik formlarin ve modiiler yapi elemanlarinin
ustaca kullanimiyla dikkat ¢eker. Sonug olarak, Frank
Lloyd Wright'in mimarhgini maketler {izerinden
okumak, onun yenilik¢i ve dogayla uyumlu tasarim
yaklasimini derinlemesine anlamak icin etkili bir
yoldur. Wright maketlerinde, eserlerinin estetik ve
islevsel ozelliklerini, mekansal dizenlemelerini,
dogayla olan uyumunu gorsel ve dokunsal bir bicimde
deneyimletmeyi hedeflemistir.
Anahtar Kelime: Frank Lloyd Wright, Wright
Mimarisi, Wright Maketleri, Mimari Maket

Abstract

Frank Lloyd Wright has been one of the most
influential architects of the 20th century, introducing
the concept of organic architecture and designing
aesthetically innovative structures that are
compatible with nature. It is important to study
Wright's architecture with the help of models in order
to understand his design philosophy and structural
innovations. Models provide a three-dimensional
representation of architectural designs, visualizing
the spatial arrangements of structures, the use of
materials and their relationship to the environment.
Wright has always been aware of the importance of
models to ensure the recognition of his work among
clients, the press and competing colleagues, and has
considered models as an effective and deceptive
means of communication. He has always made efforts
to have his models published in special exhibitions,
events and magazines. One of the most remarkable
features in Wright's architecture is the integration of
structures with nature. Iconic structures such as the
Fallingwater House include designs that interact
directly with their surroundings and look like an
extension of the natural landscape. When the models
of such structures are examined, it is seen that Wright
conveys the principle of organic architecture through
the models he designed in a concrete way. Models
can also be used to understand Wright's modular and
geometric design principles. Models of buildings such
as the Unity Temple and the Guggenheim Museum
attract attention with their ingenious use of
geometric forms and modular building elements. As a
result, studying Wright's architecture through models
is an effective way to deeply understand his
innovative and nature-friendly design approach. In
the models he designed, Wright aimed to make
people experience the aesthetic and functional
features, spatial arrangements, and harmony of his
works with nature in a visual and tactile way.
Keywords: Frank Lloyd Wright, Wright Architecture,
Wright Models, Architectural Model
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EVALUATING URBAN WALKABILITY AND ITS IMPLICATIONS FOR SOCIAL
WELL-BEING IN BAKIRKOY TOWN CENTER

Mitra Torkinezhadirani ', Elif Kisar Koramaz”

'Urban Design Master’s Program
Istanbul Technical University
torkinezhadirani23@itu.edu.tr

2Department of Landscape Architecture
Istanbul Technical University
ekoramaz@jitu.edu.tr

Abstract

Rapid urbanization and automobile-centric
development have reshaped urban spaces,
transforming public areas and daily social
interactions. In response, walkability has emerged
as a significant concept in urban studies, as
pedestrian-friendly environments facilitate social
interaction and community engagement. This study
investigates the relationship between walkability
and social well-being, defining walkability as a
multifaceted concept influenced by structural,
experiential, and behavioral factors. Using the
Bakirkdy town center in Istanbul as a case study,
the research proposes a framework that integrates
literature review, case study analysis, field audits,
and perception-based evaluations for assessing
walkable environments. The framework suggests
that experiential dimensions of walkability play an
important role in shaping social well-being
outcomes, including social integration, social
adjustment, social contribution, and social
coherence. By linking objective urban conditions
with pedestrian perceptions and behaviors, the
study provides a method for assessing walkability
and its relationship with social well-being,
emphasizing the importance of walkable
surroundings in fostering socially sustainable urban
growth.

Ozet

Hizli kentlesme ve otomobil odakli gelisim, kentsel
mekanlari yeniden sekillendirerek kamusal alanlari
ve glnlik sosyal etkilesimleri déntstirmistir. Bu
baglamda yirinebilirlik, yaya dostu cevrelerin
sosyal  etkilesimi  ve  topluluk  yasamini
destekleyebilmesi nedeniyle kentsel calismalarda
onemli bir kavram olarak 6ne ¢ikmistir. Bu ¢alisma,
yurinebilirligi yapisal, deneyimsel ve davranissal
boyutlardan olusan ¢ok boyutlu bir kavram olarak
ele alarak yirlnebilirlik ile sosyal iyilik hali
arasindaki iliskiyi incelemektedir. istanbul’daki
Bakirkdy kent merkezi calisma alan olarak segilmis
ve ylriunebilir c¢evrelerin degerlendirilmesine
yonelik olarak literatlir taramasi, alan calismasi
analizi, saha gozlemleri ve algi temelli
degerlendirmeleri bir araya getiren bir cerceve
onerilmistir. Cerceve, yurtnebilirligin deneyimsel
boyutlarinin sosyal bitiinlesme, sosyal uyum,
sosyal katki ve sosyal tutarllik gibi sosyal iyilik hali
gostergelerini etkilemede dnemli bir rol oynadigini
ortaya koymaktadir. Nesnel kentsel kosullari yaya
algilari ve davranislariyla iliskilendiren bu calisma,
ylurinebilirligin - degerlendirilmesine yonelik bir
yontem sunmakta ve yirinebilir cevrelerin sosyal
acidan strdurulebilir kentsel gelisimin
desteklenmesindeki 6Gnemini vurgulamaktadir.
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19. YUZYILDA TARiHi ESER KORUMA PRATIKLERI: ULUS INSASI,
KULTUREL NUFUZ VE MIRASA SAHIP CIKMA

Mekselina Gececi Giimiis'", Nuran Kara Pilehvarian?
"Mimarlik Anabilim Dali,Y1ldiz Teknik Universitesi
2Mimarlk Anabilim Daly,Yildiz Teknik Universitesi

*mekselina.gececi@gmail.com

Ozet

Fransiz Devrimi sirasinda Paris’teki tarihi yapilarin ve
anitlarin tahrip edilmesi basta Avrupa’ya ardindan
diinya geneline yayillan devlet merkezli koruma
hareketinin baslamasini tetiklemistir. Her ulusta
devlet girisimleriyle yapilan vyasal ve kurumsal
diizenlemeler hedefleri bakimindan farkli
motivasyonlara sahiptir. Koruma pratikleri devrim
sonrasi olusan yeni ulus devletler igin ulusal kimlik
insasinin bir araci olurken, Avrupa’daki emperyalist
devletler icin Glney Amerika, Akdeniz, Dogu Asya
Ulkelerinde kiltirel nifuz ve mesruiyet arayislarinin
stratejik bir parcasi haline gelmistir. Ote yandan bu
kiltirel hegemonya politikalari emperyalizm ve
somiirgecilige ugrayan ulkelerde bir uyanisi tetiklemis
ve sahip olduklari yerel mirasi korumaya yonelik resmi
adimlarin atilmasini saglamistir.

Bu ¢alisma, 19. ylzyilda farkli cografyalarda devlet
eliyle sekillenen eski eser koruma girisimlerini ve bu
girisimleri tetikleyen motivasyonlari karsilastirmali bir
perspektifle sunmayr amaglamaktadir. “Modern
koruma  bilincinin  ortaya ¢ikmasiyla  farkh
cografyalarda tarihi eser koruma pratikleri ulusal
Olcekte ne tiir farkhhklar Gretmistir?” sorusundan
yola c¢ikilmistir. Arastirma, Avrupa merkezli koruma
tarihi anlatiminin farkli cografyalardaki yerel ve ulusal
etkileri gorlinmez kildigini  savunmaktadir. Bu
baglamda Avrupa, Kuzey ve Giiney Amerika, Dogu
Asya ve Akdeniz (lkelerinden farkh oOrnekler
karsilastirmali  tarihsel analiz yontemiyle ele
alinmistir.

Anahtar Kelime: koruma pratikleri, kiiltiirel
hegemonya, ulusal miras insasi, kiiltiirel 6z savunma

Abstract

The destruction of monuments in Paris during the
French  Revolution  triggered  state-centered
conservation movements that spread from Europe
worldwide. Legal and institutional arrangements
established through state initiatives in various nations
were driven by distinct motivations. While
conservation practices served as a tool for national
identity construction for newly formed nation-states
post-revolution, they became a strategic component
of the quest for cultural influence and legitimacy for
European imperial powers in South America, the
Mediterranean, and East Asia. Conversely, these
policies of cultural hegemony sparked an awakening
in colonized regions, leading to formal steps toward
preserving local heritage.

This study presents a comparative perspective on
19th-century state-led initiatives for antiquity
protection and their underlying motivations. It
addresses the question: "How did modern
conservation consciousness produce distinct national
practices across different geographies?" The research
argues that the Eurocentric narrative of conservation
history obscures local and national impacts in diverse
regions. In this context, examples from Europe, the
Americas, East Asia, and the Mediterranean are
examined through comparative historical analysis.

Keywords: conservation practices, cultural
hegemony, construction of national heritage, cultural

self-defense
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GNSS ERiSIMSiZ ORTAMLARDA THA’LAR ICIN GENISLETILMIS KALMA
FiLTRESIi TABANLI KONUM BELIRLEME VE NAVIGASYON SISTEMIi
TASARIMI

Teymur Mammadzada'", Mumin Tolga Emirler'

'Kontrol ve Otomasyon Miihendisligi Anabilim Dall,
Y1ldiz Teknik Universitesi
*teymur.mammadzada(@std.yildiz.edu.tr

Ozet

Bu calismada, Kiresel Navigasyon Uydu Sistemi
(GNSS) erisimsiz ortamlarda calisan insansiz hava
araclari (iHA) icin Genisletilmis Kalman Filtresi (EKF)
tabanli konum belirleme ve navigasyon sistemi
tasarimi sunulmaktadir. Otopilot yaziiminin 15
serbestlik dereceli hata-durum EKF modeli, atalet
Olgiim birimi (Inertial Measurement Unit, IMU),
barometre, manyetometre ve GNSS sensor
verilerini asenkron olarak birlestirerek konum, hiz,
durus ve sensor kayikliklarini kestirmektedir. GNSS
erisimsiz durumda, Coklu Durum Kisitlamal Kalman
Filtresi (MSCKF) tabanli Gorsel-Atalet Odometrisi
(VI10) sistemi, kamera ve IMU verilerinden konum
ve hiz kestirimi Uretmekte ve bu kestirimler
otopilot EKF'sine harici Olgim olarak
beslenmektedir. Koordinat ¢cergevesi dontsimleri,
sifir hiz giincellemesi (ZUPT), sensor gecikme
telafisi ve inovasyon kapilama mekanizmalari
detayh olarak sunulmaktadir. Dongilide Yazilim
(SITL) similasyon testlerinde, onerilen sistemin
GNSS erisimsiz senaryoda metre diizeyinde konum
dogrulugu sagladigi gosterilmistir.

Anahtar Kelime: Genisletilmis Kalman Filtresi, IHA
Navigasyon Sistemi, GNSS Erisimsiz Ortamlar,
Gorsel-Atalet Odometrisi, Sensér Fiizyonu

Abstract

This paper presents the design of an Extended
Kalman Filter (EKF) based navigation system for
unmanned aerial vehicles (UAVs) operating in
GNSS-denied environments. The autopilot's 15-
degree-of-freedom  error-state EKF  model
asynchronously fuses Inertial Measurement Unit
(IMU), barometer, magnetometer, and GNSS
sensor data to estimate position, velocity, attitude,
and sensor biases. In GNSS-denied conditions, an
Multi-State Constraint Kalman Filter (MSCKF)-
based Visual-Inertial Odometry (VIO) system
generates position and velocity estimates from
camera and IMU data, which are fed to the
autopilot EKF as external measurements.
Coordinate frame transformations, zero velocity
updates (ZUPT), sensor delay compensation, and
innovation gating mechanisms are presented in
detail. Software-in-the-Loop (SITL) simulation tests
demonstrate meter-level position accuracy in
GNSS-denied scenarios.

Keywords: Extended Kalman Filter, UAV Navigation
System, GNSS-denied Environments, Visual-Inertial
Odometry, Sensor Fusion
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METRO SISTEMLERINDE ELEKTRIK TUKETIMININ YILLIK TAHMINI ICIiN
MLP, LSTM VE TFT MODELLERININ KARSILASTIRMALI ANALIZi

Rumeysa Yildiz', Alev Taskin'*

"Endiistri Miihendisligi
Yildiz Teknik Universitesi
Yrumeysa.vildiz@std.yildiz.edu.tr
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Ozet

Rayli sistemlerde enerji tiketiminin dogru tahmin
edilmesi, enerji maliyetlerinin etkin yonetimi ve
operasyonel planlama agisindan kritik bir 6neme
sahiptir. Bu calismada, istanbul metro sistemine ait
2017-2023 vyillari arasindaki gercek operasyonel
veriler kullanilarak, bir sonraki yila ait elektrik
tlketiminin yillik toplam degeri tahmin edilmistir.
Gunlik enerji tiketimi verilerine ek olarak yolcu
sayisl, sefer sayisi, hava sicakligi ve pandemi etkisini
temsil eden bir degisken modele girdi olarak dahil
edilmistir.

Tahminleme sirecinde li¢ farkh derin 6grenme
yaklasimi kullanilmistir: ileri beslemeli yapay sinir
agl, tekrarlayan sinir agi tabanli uzun kisa sireli
bellek modeli ve dikkat mekanizmasina dayali
Transformer tabanli bir model. Modeller giinliik
tahminler Uretecek sekilde egitilmis, elde edilen
gunlik tahminler Uzerinden yillik toplam tiiketim
degerleri hesaplanarak performans karsilastirmasi
yapilmistir.

Elde edilen sonuglar, Transformer tabanli
yaklasimin uzun dénemli tahminlerde daha yiksek
dogruluk sagladigini gostermektedir. Calismanin
temel katkisi, gercek metro verileri tGzerinden farkl
derin 6grenme yontemlerinin hem glinlik hem de
yillik tahmin performanslarinin birlikte
degerlendirilmesi ve bu kapsamda kisa donem ile
uzun donem tahmin basarimi arasindaki farklarin
ortaya konulmasidir. Ayrica, Onerilen yaklasimin
enerji talebi tahmini ile enerji satin alma planlamasi
sureclerine dogrudan girdi saglayabilecek nitelikte
oldugu gosterilmistir.

Abstract

Accurate forecasting of energy consumption in rail
transit systems is of critical importance for energy
cost management and operational planning. In this
study, the annual total electricity consumption of
the Istanbul metro system is estimated using real
operational data. Daily energy consumption data
covering the period 2017-2023, along with
passenger count, number of trips, air temperature,
and a variable representing the pandemic effect,
are used as input features for the models.

Three different deep learning approaches are
employed in the forecasting process: a
feedforward artificial neural network, a recurrent
neural network-based long short-term memory
model, and an attention-based Transformer model.
The models are trained to generate daily
predictions, and their performances are evaluated
by calculating annual total consumption values
based on these predictions.

The results indicate that the Transformer-based
approach achieves higher accuracy in long-term
forecasting. The main contribution of this study is
the joint evaluation of daily and annual forecasting
performances of different deep learning methods
using real metro data, and the demonstration of
performance differences across short-term and
long-term prediction horizons. The findings provide
a data-driven decision support approach for energy
demand forecasting and energy procurement
planning in metro operations.
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FARKLI ZEMiNLEBDE SAHAYA OZEL OLUSTURULAN TASARIM
SPEKTRUMLARINA OLCEKLENDIRME YONTEMLERININ ETKIiSININ
INCELENMESI

Pakize Giirel'", Suat Akbulut', Murat Ergenokon Selcuk '

'Insaat Miihendisligi Ana Bilim Dal1, Y1ldiz Teknik Universitesi
*pakize.gurel@std.yildiz.edu.tr

Ozet

Deprem etkisi altindaki yapilarin glivenli ve
ekonomik tasarimi, bolgesel sismisite, yerel zemin
kosullari ve tasiyici sistem oOzelliklerinin birlikte
degerlendirilmesini  gerektirir. Bu c¢alismada,
Tekirdag ili Sileymanpasa ilgesi Altinova—Kumbag
bolgesinde farkli zemin kosullarini temsil eden
sondaj lokasyonlari icin deprem vyer hareketi
karakteristikleri incelenmistir. Tlrkiye Bina Deprem
Yonetmeligi 2018 (TBDY 2018)’e gore DD-2 deprem
yer hareketi dizeyi icin tanimlanan standart
tasarim spektrumu parametreleri ile zaman tanim
alaninda Olceklendirilmis  gercek  deprem
kayitlarindan  elde  edilen  ylzey  tepki
spektrumlarini iceren 6neri tasarim spektrumlari
karsilastirilmistir. Spektral ivme degerleri ve kose
periyotlari esas alinarak Olgeklendirme
yontemlerinin  tasarim spektrumu Gzerindeki
etkileri degerlendirilmistir.

Anahtar Kelime: Deprem yer hareketi, Zemin-tepki
analizii Zaman tanim alani analizi, Tasarim
spektrumu, Olgeklendirilmis deprem kayitlari

Abstract

The safe and economical design of structures
subjected to seismic effects requires the integrated
consideration of regional seismicity, local soil
conditions, and the characteristics of structural
systems. In this study, earthquake ground motion
characteristics were investigated for borehole
locations representing different soil conditions
within the Altinova—Kumbag area of the
Suleymanpasa district of Tekirdag province. The
standard design spectrum parameters defined for
the Design Earthquake Ground Motion Level (DD-
2) in the 2018 Turkish Building Earthquake Code
(TBEC 2018) were compared with the proposed
design spectra incorporating surface response
spectra obtained from time-history analyses of
scaled real earthquake records. Based on spectral
acceleration values and corner periods, the effects
of scaling methods on the design spectrum were
evaluated.

Keywords: Ground motion, Site response analysis,
Time history analysis, Design spectrum, Scaled
earthquake records
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2. NESIL HASARSIZ STABiLiTE KRiTERLERi KAPSAMINDA BIR
KONTEYNER GEMISI ICIN PARAMETRIK YALPA ZAAFIYET DURUMU
DEGERLENDIRMESI

Bayram BULDUK', Fahri CELIK?

1-2Gemi ingaati ve Gemi Makineleri Miihendisligi
Yildiz Teknik Universitesi
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Ozet

APL China, Chicago Express ve JRS Canis gibi
konteyner gemilerinin halen yirurlikteki birinci nesil
hasarsiz stabilite kriterleri olan 2008 IS Code
gereksinimlerini saglamalarina ragmen dalgali deniz
kosullarinda stabilite kaynakh agir kazalara karismis
olmalari, mevcut stabilite kurallarin eksikliklerini goz
onune sermistir.

Bu c¢alismada, Uluslararasi Denizcilik Orgiitii (IMO)
tarafindan gelistirilen ikinci Nesil Hasarsiz Stabilite
Kriterleri (SGISC) anlatilarak, bu kapsamda bir
konteyner gemisi icin bes zafiyet modundan birisi
olan Parametrik Yalpa (Parametric Roll) incelemesi
gercgeklestirilmistir. Analiz kapsaminda parametrik
yalpanin olusum mekanizmasi ile dalga ortamindaki
stabilite degisimleri arasindaki baglantilar
aciklanarak; gemi hizi, dalganin gemi (zerindeki
konumu ve karsilasma frekansinin parametrik yalpaya
olan etkisi gobzlenmistir. Bastan gelen boyuna
dalgalarda ilerleme hizinin azaldigi durumlarda yalpa
zafiyetinde artis gbdzlenmistir. Yalpa soniimlemenin
bu siirecin 6nlenmesinde kritik bir parametre oldugu
tespit edilmis; sonimleme vyoluyla kaybedilen
enerjinin dalgalardan kazanilan enerjiyi asmasi
durumunda parametrik rezonansin engellenebilecegi
saptanmistir. Hesaplamalarda kullanilan konteyner
gemisinin Seviye 1 ve Seviye 2 (C1 ve C2) kriter
kontrollerinde, IMO tarafindan sunulan sonuglara
benzer sekilde parametrik zafiyeti oldugu tespit
edilmistir. Anahtar Kelime: Parametrik Yalpa,
Konteyner Gemisi, Yalpa Sonimdi, Stabilite

Abstract

Although container ships such as APL China, Chicago
Express, and JRS Canis comply with the currently
enforced first-generation intact stability criteria,
namely the 2008 IS Code, their involvement in severe
stability-related accidents under rough sea conditions
has revealed the shortcomings of the existing stability
regulations.

In this study, the Second Generation Intact Stability
Criteria (SGISC) developed by the International
Maritime Organization (IMO) are introduced, and
within this framework, the phenomenon of
Parametric Roll—one of the five failure modes—is
investigated for a container ship. Within the scope of
the analysis, the relationship between the
mechanism of parametric roll and stability variations
in a wave environment is explained; the effects of
ship speed, wave position relative to the vessel, and
encounter frequency on parametric roll are
examined. An increase in roll vulnerability was
observed when the vessel’s forward speed decreased
in head longitudinal waves. Roll damping was
identified as a critical parameter in preventing this
process; it was determined that parametric
resonance can be avoided when the energy
dissipated through damping exceeds the energy
gained from waves. In the Level 1 and Level 2 (C1 and
C2) criteria checks of the container ship used in the
calculations, parametric vulnerability was identified,
consistent with the results presented by the IMO.

Keywords: Parametric Roll, Container Ship, Roll
Damping, Stability
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YERALTI METRO iSTASY.ONLARINDA URETKEN TASARIM Y.(")N.TEMiYL
MIMARI TASARIM SURECI VE TASARIM ARAYUZU GELISTIRME

Ilker Erdogmus"’”, Togan Tong®
"Mimarlik ABD, Sakarya Universitesi
’Mimarlik ABD, Yildiz Teknik Universitesi
*ilker.erdogmus@sakarya.edu.tr

Ozet

Bu c¢alisma, yeralti metro istasyonlarinin mimari
tasarim sidrecinde parametrik tasarim (PD) ve
Uretken tasarim (GD) yontemlerinin butinlesik
kullanimini ele almaktadir. A¢-kapa tiinel istasyon
tipolojisinde bilet holl ve teknik kat programi igin
strip packing tabanli otomatik mahal yerlesim
sistemi Revit APl ve Python ile gelistirilmis; tretilen
kiitleler BIM modeline DirectShape olarak
aktarilmigtir. Sistem mimarisi dort asamadan
olusmaktadir: veri girisi ve kural tanimlama,
algoritmik yerlesim tretimi, BIM modeline yazim ve
Uretken tasarimla alternatif Uretimi. Mahal listesi;
referans alan, éncelik sirasi ve hacim tipi bilgilerini
iceren 12 situnlu Excel tablosuyla tanimlanmis
olup bilet holii kati igin 30, teknik kat igin 17 mahal
kurgulanmistir. Tasarim girdileri islendikten sonra
Uretken tasarim yontemiyle  tasarimciya
alternatifler  sunulmakta; secilen  optimum
¢6zimden mimari elemanlar otomatik olarak
olusturularak taslak ©on proje Uretilmektedir.
Dynamo Player arayliz( aracihgiyla kodlama bilgisi
gerektirmeksizin parametrik kontrol
saglanmaktadir. Elde edilen bulgular, geleneksel
yontemlerle haftalarca sirebilecek taslak 6n proje
sirecinin  bu  yaklasimla  6nemli  6lclide
kisaltilabilecegini  gdstermektedir.  Calismanin
gelecek asamalarinda sistemin makine 6grenmesi
tabanli tasarim alternatifleriyle farkh istasyon
tipolojileri Uretimiyle genisletilmesi
planlanmaktadir.

Anahtar Kelime: Uretken Tasarim, BIM, Metro
Istasyonu, Parametrik Tasarim, Strip Packing,
Dynamo

Abstract

This study addresses the integrated use of
parametric design (PD) and generative design (GD)
methods in the architectural design process of
underground metro stations. An automated space
layout system based on strip packing for ticket hall
and technical floor programs in cut-and-cover
tunnel metro station typology was developed using
the Revit APl and Python; the generated masses are
transferred to the BIM model as DirectShape
elements. The system architecture follows four
stages: data input and rule definition, algorithmic
layout generation, BIM model writing, and
generative design-based alternative production.
The space list is defined via a 12-column Excel table
incorporating reference area, priority order, and
space type data, covering 30 spaces for the ticket
hall level and 17 for the technical floor. Following
the processing of design inputs, generative design
methods present alternatives to the designer; once
the optimal solution is selected, architectural
elements are automatically generated from the
mass model to produce a schematic design. The
Dynamo Player interface enables parametric
control without requiring programming
knowledge. Findings demonstrate that the
approach significantly shortens the schematic
design phase compared to conventional methods.
In future stages of the study, it is planned to expand
the system by producing different station
typologies with machine learning-based design
alternatives.

Keywords: Generative Design, BIM, Metro Station,
Parametric Design, Strip Packing, Dynamo
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MARIN DiZEL MOTORLARINDA SU SOGUTMALI EGZOZ MANIFOLDUNU
SONLU ELEMANLAR ANALIZI iLE MALZEME OPTIMiZASYONU
Baran Kaya'**, Ali Serdar Vanli!
"Makine Miihendisligi, Y1ldiz Teknik Universitesi

2Tiimosan Teknoloji Miihendislik Sanayi Ticaret A.S., istanbul
*haran.kayal (@std.vildiz.edu.tr

Ozet

Marin tipi dizel motorlarda egzoz manifoldlari,
yuksek termal yiikler, cevrimsel gerilmeler ve
korozif gcalisma kosullari nedeniyle yapisal bitiinlik
acisindan kritik bilesenlerdir. Bu calisma, ticari bir
marin motora ait su sogutmali egzoz manifoldunun
yapisal  performansini iyilestirmeye  yonelik
malzeme optimizasyon siirecini ele almaktadir.
Calisma kapsaminda (¢ farkli dokme demir
malzemenin sistem Uzerindeki etkileri; bir boyutlu
motor similasyonu, hesaplamali akiskanlar
dinamigi ve yapisal analizleri iceren ¢ok disiplinli bir
yaklasimla incelenmistir. Belirlenen gorev c¢evrimi
icin elde edilen sinir sartlari altinda egzoz
manifoldunun  sicaklik  dagilimlari  ve  akis
karakteristikleri hesaplanmis, bu veriler yapisal
analizlere girdi olarak kullanilarak malzemelerin
gerilme, plastik gerinim ve deformasyon
davraniglari karsilastirilmistir. Elde edilen sonuglar,
segilen  dokme  demir  tilrlerinin  egzoz
manifoldunun termal yorulma direnci ve yapisal
dayanimi Uzerinde belirleyici etkileri oldugunu
gostermektedir. Calisma, ticari deniz motorlarinda
egzoz manifoldu Omrini artirmaya yonelik en
uygun malzeme sec¢iminin sayisal ydntemlerle
degerlendirilmesini sunmaktadir.

Anahtar Kelime: Dékme demir alasimlari, Egzoz
manifoldu, Marin dizel ~motor, Malzeme
optimizasyonu, Sonlu elemanlar analizi

Abstract

Exhaust manifolds in marine diesel engines are
critical components for structural integrity due to
high thermal loads, cyclic stresses, and corrosive
operating conditions. This study investigates the
material optimization process aimed at improving
the structural performance of a water-cooled
exhaust manifold of a commercial marine engine.
Within the scope of the study, the effects of three
different cast iron materials on the system were
examined using a multidisciplinary approach
incorporating one-dimensional engine simulation,
computational fluid dynamics, and structural
analyses. Under the boundary conditions obtained
for a defined duty cycle, the temperature
distribution and flow characteristics of the exhaust
manifold were determined. These data were then
used as inputs for structural analyses to compare
the stress, plastic strain, and deformation
responses of the materials. The results indicate
that the selected cast iron types have a significant
impact on the thermal fatigue resistance and
structural durability of the exhaust manifold. This
study presents a numerical evaluation of the
optimal material selection to enhance the service
life of exhaust manifolds in commercial marine
engines.

Keywords: Cast iron alloys, Exhaust manifold,
Marine diesel engine, Material optimization, Finite
element analysis
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MARKOV ZiNCiBi MONTE CARLO Y(:')NTEMIYLE KENTSEL OT_O_BI"JS SEYIR
CEVRIMI MODELLENMESI VE PERFORMANS ANALIZI

Engin Can Oztiirk"”, Hiiseyin Bayram®, Orkun Ozener’, Muammer Ozkan*
!Makine Mihendisligi Anabilim Dali

Yildiz Teknik Universitesi
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Ozet

Bu calisma, ulasim sektoriinde enerji tiketimi ve
emisyon sorunlarina ¢6zim olarak agir vasita
tasitlar icin gergek siris verilerine dayali kente
0zgl slirls cevrimi olusturmayr amaglamaktadir.
istanbul’'u temsil edecek 13 adet IETT otobiis
hattindan gercek sirilis verisi GPS programi ile
toplanmistir.  Ardindan  toplanan  verilerden
Haversine formuli ile her iki ardisik nokta
arasindaki mesafe hesaplanmis ve buradan hiz ve
yol egimi hesaplanmistir. Veriler 1 Hz formatinda
orneklenmis, bosluklar interpolasyon ile
doldurulmus, aykiri noktalar temizlenmis ve spline
yumusatma uygulanmistir. Veri 6n ileme sonrasi
tim hatlardaki yolculuklar mikro-yolculuklara
ayrildi. Burada ham veriye interpolasyon ve
yumusatma uygulandigi icin disiik hiz bolgeleri
istemsizce yukari ¢ekildiginden 5 km/s hizin altinda
kalan ardisik iki nokta mikro-seyahatlerin baslangic
ve bitis noktalari olarak degerlendirildi. Mikro-
yolculuklar Mikro-yolculuklar ortalama hiz ve egim
degerlerine gore kiimelendirilerek Markov zinciri
olusturulmustur. Monte Carlo yontemi ile bu
zincire bagh rastgele mikro-yolculuklar secilmistir.
Gidis ve donis yonleri ayri ayri modellenmis ve
ardindan birlestirilerek son yumusatma islemi
uygulanmistir. Elde edilen siirlis ¢evrimi VECTO
ortaminda 6500 kg ylkl{ bir otoblis modelinde test
edilmistir.

Anahtar Kelime: Siiriis Cevrimi, Markov Zinciri,
Monte Carlo, Yakit Tiiketimi, Emisyon Analizi,
VECTO

Abstract

This study aims to develop a city-specific driving
cycle for heavy-duty vehicles based on real driving
data, in order to address increasing energy
consumption and emission issues in the
transportation sector. Real driving data were
collected via a GPS program from 13 IETT bus
routes representing Istanbul. The distance
between consecutive points was calculated using
the Haversine formula, and vehicle speed and road
gradient were derived from these values. The data
were sampled at 1 Hz, missing points were filled
using interpolation, outliers were removed, and
spline smoothing was applied.

After the preprocessing stage, trips from all routes
were divided into micro-trips. Since interpolation
and smoothing unintentionally increased low-
speed regions, two consecutive points below 5
km/h were considered as the start and end of
micro-trips. The micro-trips were clustered based
on average speed and gradient values, and a
Markov chain was constructed. Random micro-trip
sequences were then generated using the Monte
Carlo method based on these transition
probabilities.

Outbound and inbound directions were modeled
separately and then combined, followed by a final
smoothing process. The resulting driving cycle was
tested in the VECTO environment using a 6500 kg
loaded bus model.

Keywords: Driving Cycle, Markov Chain, Monte
Carlo, Fuel Consumption, Emissions, VECTO
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THE KEY FACTOR DISTINGUISHING X SHOTS IN RECURVE ARCHERY:
PRELIMINARY FINDINGS ON HEART RATE DYNAMICS

Irem Sayin!, Onur Saralioglu'?, Ibrahim Cem Balci'’, Buse Cigek", Serkan Saltiirk®, Yunus Emre
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! Department of Mechatronics Engineering
Yildiz Technical University
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* Department of Mathematics and Science Education
Yildiz Technical University
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3 Department of Informatics,

Yildiz Technical University
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Abstract

This preliminary observational study examined the
relationship between shot-phase biomechanics
and heart rate dynamics in recurve archery
performance. A total of 72 shots from four training
sessions conducted on the same day were
analyzed. Biomechanical timing variables did not
differ significantly across performance groups,
whereas the 30-second pre-shot mean heart rate
was higher in X-ring shots (U = 639, p = 0.022, d =
0.553). Logistic regression identified this variable as
the only significant predictor of X shots. The clicker-
to-shot interval remained narrow and stable across
all performance levels, suggesting expert motor
automaticity. Let down events shortened
biomechanical timing but did not significantly
affect performance or heart rate. Overall, these
findings indicate that pre-shot autonomic
activation level, rather than biomechanical timing,
is the main factor distinguishing X shots.
Keywords: Recurve archery, heart rate, X-shot
prediction, biomechanics

Ozet

recurve okgulukta atis faz

dinamiklerinin

Bu c¢alisma,
biyomekanigi ile kalp hiz
performansla iligskisini inceleyen ©6n nitelikli
gozlemsel bir arastirmadir. Ayni gin icinde
gerceklestirilen dort antrenman seansindan elde
edilen toplam 72 atis analiz edilmistir. Bulgular,
biyomekanik zamanlama degiskenlerinin
performans gruplari arasinda anlamli bigimde
farkhlasmadigini; X puanh atislarda atis éncesi 30
saniyelik ortalama kalp hizinin daha vyiksek
oldugunu gostermistir (U=639, p=0.022, d=0.553).
Lojistik regresyonda da bu degisken X atislarini
ongoren tek anlamh belirte¢ olarak bulunmustur.
Kliker-atis araliginin tim performans diizeylerinde
dar ve stabil kalmasi uzman motor otomatisite
lehine yorumlanmistir. Sonug¢ olarak X atislarini
ayiran temel unsurun biyomekanik zamanlama
degil, atis Oncesi otonomik aktivasyon dizeyi
oldugu goérulmektedir.

Anahtar Kelime: Recurve okguluk; kalp hizi; X atis
tahmini; biyomekanik
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AYNI PLATFORMDAKI HIBRIT VE ELEKTRIKLI ARACLARIN ENERJI
TUKETIM MALIYETLERININ INCELENMESI

Bertug Hacioglu', Oviin Isin* 'Makine
Miihendisligi Anabilim Dali
Y1ldiz Teknik Universitesi
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Y1ldiz Teknik Universitesi
2oisin@yildiz.edu.tr

Ozet

Bu c¢alismada, giderek katilasan emisyon
standartlari ve sirdurulebilir ulasim hedefleri
dogrultusunda otomotiv endistrisinde 6ne ¢ikan
elektrik motorlu ara¢ teknolojileri incelenmistir.
Literatlirdeki farkh donanim ve aerodinamik
ozelliklere sahip araclarin karsilastiriilmasindan
dogan metodolojik tutarsizliklari ortadan kaldirmak
amaciyla, ayni platforma ve siirtinme katsayisina
sahip bir aracin paralel hibrit (HEV) ve tam elektrikli
(BEV) versiyonlari MATLAB/Simulink ortaminda
modellenmistir. Araglarin dinamik performans ve
enerji tiketim karakteristikleri, uluslararasi kabul
goren WLTP slirlis dongiisi referans alinarak analiz
edilmistir. Kural tabanli enerji yonetim sistemi (sarj
koruma stratejisi) ile kontrol edilen HEV modeli
5.75 L/100km vyakit tuketimi sergilerken; BEV
modeli 12.82 kWh/100km enerji tiiketimiyle Gstiin
bir verimlilik ortaya koymustur. Elde edilen dinamik
veriler 1siginda yapilan ekonomik analizde, BEV'in
evden sarj (standart tek zamanli tarife)
senaryosunda 100 km'lik seyahat maliyetini HEV'e
kiyasla %86 oraninda dislird(igl; ancak ticari DC
hizli sarj istasyonlarinin kullanilmasi durumunda bu
ekonomik avantajin %48 seviyesine geriledigi tespit
edilmistir. Sonuglar, sarj altyapisi tercihinin
elektrikli araglarin ekonomik fizibilitesi tGzerindeki
kritik etkisini vurgulamaktadir.

Anahtar Kelimeler: Dinamik Simdlasyon, HEV,
PHEV, BEV, WLTP, Enerji Yonetim Sistemi (EMS),
Ekonomik Analiz, Elektrikli Tasit.

Abstract

In this study, electric vehicle technologies, which
have gained prominence in the automotive
industry in line with increasingly stringent emission
standards and sustainable transportation goals,
were investigated. To eliminate the
methodological inconsistencies arising from the
comparison of vehicles with different hardware
and aerodynamic properties in the literature, the
parallel hybrid (HEV) and battery electric (BEV)
versions of a vehicle sharing the same platform and
drag coefficient were modeled in the
MATLAB/Simulink environment. The dynamic
performance and energy consumption
characteristics of the vehicles were analyzed based
on the internationally recognized WLTP driving
cycle. The HEV model, controlled by a rule-based
energy management system (charge sustaining
strategy), exhibited a fuel consumption of 5.75
L/100km, while the BEV model demonstrated
superior efficiency with an energy consumption of
12.82 kWh/100km. The economic analysis
conducted in light of the obtained dynamic data
revealed that the BEV reduces the 100 km travel
cost by 86% compared to the HEV in a home
charging (standard single-rate tariff) scenario;
however, this economic advantage decreases to
48% when commercial DC fast charging stations are
utilized. The results highlight the critical impact of
charging infrastructure choices on the economic
feasibility of electric vehicles.

Keywords: Dynamic Simulation, HEV, PHEV, BEV,

WLTP, Energy Management System (EMS),
Economic Analysis, Electric Vehicle.
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KIZILOTESI LAZER UYGULAMALARI iCIN TEOz-Bi:0:-BACL2 TELLURIT
CAM SISTEMININ CAMLASMA DAVRANISI VE OZELLIK ILISKILERI

Harun Samet CELIK, Ali Er¢cin ERSUNDU, Miray CELIKBILEK ERSUNDU
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Cam Arastirma Laboratuvari
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Ozet

Kizilétesi (IR) lazer teknolojileri; savunma, optik
haberlesme, sensorler ve ileri optoelektronik
uygulamalarda kritik 6neme sahiptir. Bu uygulamalar
icin camlarda diisiik fonon enerjisi, genis IR
gecirgenlik aralig1 ve yiiksek kirilma indisi gereklidir.
Geleneksel oksit camlar bu gereksinimleri sinirlt
kargilayabilirken, agir metal oksit camlar diisiik fonon
enerjileri ve nadir toprak elementlerini ¢6zebilme
yetenekleriyle one ¢ikar. Telliirit camlar ise genig IR
gegirgenlik ve 1stlin optik oOzellikleriyle dikkat
¢ekmektedir.

Bu caligmada, literatiirde siirli incelenmis TeO>—
Bi,03-BaCl, igclii cam sistemi sistematik olarak
aragtirllmistir.  BaCly’nin  oksit yerine halojentir
formda kullanimi fonon enerjisini diisiirerek IR
geeirgenligi genisletirken, BixOs3 yiiksek
polarizabilitesiyle kirilma indisi ve lineer olmayan
optik ozellikleri artirma potansiyeli sunmaktadir.

Genis bilesim aralifinda sentezlenen camlarla
camlasma sinirlar1 belirlenmis ve camlasma haritasi
olusturulmustur. Degisen bilesimin camlarin termal,
yapisal ve optik Ozelliklerine etkileri camsi gegis
sicakligl, termal kararlilik, yogunluk, yapisal
doniisiimler, kirilma indisi ve IR gegirgenlik degerleri
incelenerek degerlendirilmistir.

Elde edilen sonuglar, diisiik fonon enerjisi, yiiksek
kirilma indisi ve genis IR gecirgenligi ayn1 anda
sunabilen uygun bilesimlerin mevcut oldugunu
gbstermis ve bu cam sisteminin IR lazer ve
optoelektronik uygulamalar i¢in O6nemli bir aday
oldugu ortaya konmustur.

Anahtar Kelimeler: Telliirit camlar, TeO,—Bi;Os—
BaCl,, camlagma, termal ve optik oOzellikler, IR
uygulamalar

Abstract

Infrared (IR) laser technologies are of critical
importance in defense, optical communications,
sensors, and advanced optoelectronic applications.
These applications require glasses with low phonon
energy, a wide IR transmission range, and a high
refractive index. While conventional oxide glasses
meet these requirements only to a limited extent,
heavy metal oxide glasses stand out due to their low
phonon energies and ability to incorporate rare earth
elements. In this context, tellurite glasses are notable
for their wide IR transmission and superior optical
properties.

In this study, the TeO,-Bi,Os—BaCl, ternary glass
system, scarcely reported in the literature, was
systematically investigated. Using BaCl, in halide form
reduces phonon energy and broadens IR
transmission, while Bi0s enhances refractive index
and nonlinear optical properties due to its high
polarizability.

Glasses were synthesized over a wide compositional
range to determine glass-forming limits and construct
a glass formation map. The effects of composition on
thermal, structural, and optical properties of glasses
were studied, including glass transition temperature,
thermal stability, density, structural transformations,
refractive index, and IR transmission. The
obtained results demonstrate that suitable
compositions capable of simultaneously providing
low phonon energy, high refractive index, and broad
IR transparency exist, highlighting this glass system as
a promising candidate for IR laser and advanced
optoelectronic applications.

Keywords: Tellurite glasses, TeO,—Bi,03—BaCl,, glass
formation, thermal and optical properties, IR
applications
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YERINDE YASLANMA BAGLAMINDA TASARIM REHBERLERI iLE
KULLANICI PRATIKLERI ARASINDAKI ILISKILERIN IRDELENMESI

Setenay Karaarslan®, Nazli Ferah Akinct'

"Mimarlik Anabilim Dal1,Y1ldiz Teknik Universitesi
*setenaykaraarslan@gmail.com

Ozet

Nifusun yaslanmasiyla kiresel oncelik kazanan
yerinde vyaslanma politikalari, evrensel fiziksel
standartlar sunan normatif tasarim rehberleri
Gzerinden  mekansallasmaktadir.  Ancak bu
yaklasim, konutu medikalize edilmis bir barinaga
indirgeyerek sosyo-kiiltirel aidiyet boyutunu
disarida birakmaktadir. Bu problemden yola ¢ikan
calisma, normatif standartlar ile kullanici pratikleri
arasindaki olgusal uyusmazliklari ortaya koymayi
amaclamaktadir. Bu dogrultuda, 10 normatif
rehber ile 14 (lkeden 43 nitel saha arastirmasi
tematik meta-sentez yontemiyle analiz edilmistir.
Bulgular; glivenlik ve erisilebilirlik temalarinin farkli
baglamlarda tutarhlik gosterdigini; ancak aile
temelli bakim, mahremiyet, balkon kullanimi ve
mekansal hafiza gibi kiltirl iceren yasamsal
boyutlarin, rehberlerin 6lglim alani disinda kaldigini
saptamistir. Asgari fiziksel standartlari saglamada
mesru araglar olan bu rehberlerin tasarimda tek
baslarina yeterli sayilmasi, 6nemli bir yasamsal
eksiklige yol agmaktadir. Calisma, fiziksel metrikler
ile  sosyo-kiiltirel  pratikleri  bdtinlestiren
tamamlayici  bir ¢erceve ihtiyacina  dikkat
¢ekmektedir.

Anahtar Kelime: Yerinde yaslanma, Tasarim
rehberleri

Abstract

Aging in place policies, which have emerged as a
global priority due to population aging, are
primarily spatialized through normative design
guidelines that provide wuniversal physical
standards. However, this approach tends to reduce
the dwelling to a purely medicalized shelter,
thereby marginalizing the dimension of
sociocultural belonging. Addressing this problem,
the present study aims to reveal the empirical
discrepancies between normative standards and
actual user practices. To this end, 10 normative
guidelines and 43 qualitative field studies across 14
countries were analyzed using a thematic
metasynthesis method. The findings indicate that
while themes of safety and accessibility
demonstrate consistency across diverse contexts,
vital culturally specific dimensions, such as familial
care, privacy, balcony usage, and spatial memory,
fall entirely outside the evaluative scope of these
guidelines. Relying solely on these guidelines in the
design process, despite their legitimacy in ensuring
minimum physical standards, leads to significant
experiential deficiencies in the living environment.
Ultimately, this study highlights the critical need for
a complementary model that integrates physical
metrics with sociocultural practices.

Keywords: Aging in place, Design guidelines
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HiBRIT RUZGAR-GUNES SANTRALLERI iCIN COK KRITERLi KARAR
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Ozet

izmir ili icin hibrit riizgar-giines eneriji sistemi yer
secimine yonelik Cografi Bilgi Sistemleri (CBS), Cok
Kriterli Karar Verme (CKKV) ve Makine Ogrenmesi
(MO) yoéntemlerini bitinlestiren bir ydntem
onerilmistir. ilk  asamada sosyo-cevresel,
ekonomik, iklimsel ve topografik olmak Gzere dort
grupta 15 kriter literatlr arastirmasina gore
tanimlanmistir. Korunan alanlar, su kdtleleri, fay
hatlari ve havaalanlari gevresinde ki hassas bolgeler
kisitlama kurallari  uygulanarak analize dahil
edilmemistir. Ikinci asamada kriter agirliklari
uzman temelli Analitik Hiyerarsi Yontemi (AHP) ve
En iyi En K6ti Yontemi (BWM) ile veri temelli
(Kriterlerarasi Korelasyon Yoluyla Kriter Onemi)
CRITIC yontemleriyle belirlenmistir.  Ugiinci
asamada coklu dogrusallik, Pearson korelasyonu,
Karsilikli Bilgi Kazanimi ve Sirali Geriye Dogru
Oznitelik Segimi analizleri uygulanmis. 15 kriterden
olusan veri seti en bilgilendirici 9 kriter kullanilarak
optimize edilmistir. Son asamada bu agirlklar
kullanilarak uygunluk haritalari Gretilmis, sonuglar
mekansal otokorelasyon testleri ve mekansal
olarak duzeltilmis t-testleriyle karsilastirilmistir.
BWM tabanli haritada c¢alisma alaninin %27,75',
AHP'de %33,27'si ve CRITIC'te %58,39'u yiksek
veya cok ylksek uygunluk sinifina girmektedir.
Dogrulama analizleri mevcut glines ve rizgar
tesislerinin biyik ¢ogunlugunun yiksek uygunluk
siniflarinda yer aldigini géstermistir (AHP: %77,81;
BWM: %72,83; CRITIC: %83,65).

Anahtar Kelimeler: Hibrit enerji sistemleri, yer
se¢imi, ¢ok kriterli karar verme, makine 6grenmesi

Abstract

A method integrating Geographic Information
Systems (GIS), Multi-Criteria Decision Making
(MCDM), and Machine Learning (ML) is proposed
for the site selection of a hybrid wind-solar energy
system in lzmir province. In the first stage, 15
criteria  divided into  socio-environmental,
economic, climatic, and topographic groups were
identified based on a literature review. Sensitive
areas around protected zones, water bodies, fault
lines, and airports were excluded from the analysis
by applying restriction rules. In the second stage,
criteria weights were determined using the expert-
based Analytical Hierarchy Process (AHP) and Best-
Worst Method (BWM), along with the data-driven
CRITIC (Criteria Importance Through Intercriteria
Correlation) method. In the third stage,
multicollinearity, Pearson correlation, Mutual
Information Gain, and Sequential Backward
Feature Selection analyses were applied,
optimizing the 15-criteria dataset by selecting the
9 most informative criteria. In the final stage,
suitability maps were generated using these
weights, and the results were compared through
spatial autocorrelation tests and spatially adjusted
t-tests. In the BWM-based map, 27.75% of the
study area falls into the high or very high suitability
class, while this rate is 33.27% in AHP and 58.39%
in CRITIC. Validation analyses showed that the vast
majority of existing solar and wind power plants
are located within high suitability classes, with
77.81% for AHP, 72.83% for BWM, and 83.65% for
CRITIC.

Keywords: Hybrid energy plant, site selection,
multi-criteria decision making, machine learning
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PARTICIPATORY POLICIES IN SUSTAINABLE URBAN REGENERATION:
MAPPING THE LEFTOVER SPACES IN KADIKOY THROUGH THE ISTANBUL
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2Department of Architecture, Istanbul Yeni Yiizy1l University
*lutfiveevilmaz@gmail.com

Ozet

Kentsel dokuda yapisal bitiinlGgiin disinda kalan
artik alanlar, sahip olduklari islevsel ve anlamsal
belirsizlikleri ile sosyo-mekansal birer ¢okiinti
odagl halindedir. Bu c¢alisma, Kadikdy'in
dizensiz kullanici  yogunlugunun fazlahg ile
surekli bir degisim icerisinde olan Osmanaga,
Caferaga ve Rasimpasa mahallelerinde, bu
niteliksiz bosluklarin kullanicilarinin  sorun ve
ihtiyaglarinin tespit edilmesi dogrultusunda nasil
birer potansiyel alana donUstirilebilecegini
tartismaktadir.  Arastirmanin  temel odagini,
kentsel miidahalelerde kullaniciyr ortak tasarimci
statiisline tasiyan katilimci planlama yaklasimlari
olusturmaktadir. Metodolojik olarak c¢alismada,
istanbul Biiyiiksehir Belediyesi'nin (iBB) 2020-
2025 yillarini  kapsayan katilimci  planlama
faaliyetlerine ait nitel veri setleri derinlemesine
analiz  edilmistir. Muhtarlar, sivil toplum
orgutleri, yerel esnaflar ve yerlesik
kullanicilardan toplanan veriler; séz konusu
mahallelerdeki fiziksel, sosyal ve ydnetimsel
sorunlari ve potansiyelleri belirlemek amaciyla
mekansal olarak haritalandiriimistir. Elde edilen
bulgular; ticari baskilarin, kaldirim isgallerinin,
yaya sirkilasyonundaki tikanikliklarin, kamusal
donati  eksikliklerinin  ve plansiz  yapilan
dizenlemelerin kentler igerisinde artik mekanlar
olusmasinda 6nemli bir rol oynadigini ortaya
koymaktadir. Sonug¢ olarak, Kadikéy’'iin mikro
Olcekteki dokusal bosluklarini arttk mekan
kavramiyla iliskilendirerek yeniden
anlamlandirmak; kapsayici ve direngli kamusal
alanlari demokratik katilim stratejileriyle yeniden
tasarlamak icin 6nemli bir rehber sunmaktadir.

Anahtar Kelime: Kentsel Artik Mekanlar,

Katiimci Tasarim, Kentsel Direnglilik.

Abstract

Urban leftover spaces, excluded from the urban
fabric's structural integrity, become socio-spatial
focal points of decline due to their functional and
semantic ambiguities. This study examines how
these underutilized spaces can be reimagined as
potential areas by identifying the problems and
needs of their users in the Osmanaga, Caferaga
and Rasimpasa neighborhoods of Kadikdy, which
are characterized by excessive and irregular user
density and are in a state of constant change.
The primary focus of the research is on
participatory planning approaches that elevate
the user to the status of co-designer in urban
interventions. Methodologically, the study
involved an analysis of qualitative data sets
relating to the participatory planning activities of
the Istanbul Metropolitan Municipality (IMM)
for the period 2020-2025. Data collected from
mukhtars, civil society organizations, local
traders and regular users has been spatially
mapped to identify the physical, social and
administrative issues and potential within the
neighborhoods. The findings reveal that
commercial pressures, pavement occupation,
inaccessibility to pedestrian circulation, a lack of
public facilities, and unplanned developments
play a significant role in the emergence of
leftover spaces within cities. Consequently,
redefining the micro-scale spatial voids of
Kadikoy by associating them with the concept of
leftover space provides an important guide for
redesigning inclusive and resilient public spaces
through strategies for democratic participation.

Keywords: Urban Leftover Spaces, Participatory
Design,Urban Resilience.

* This study is based on the thesis research conducted by Litfiye Yilmaz as part of her PhD studies, which were supported
by the TUBITAK BIDEB 2211-A. In this context, we would like to thank TUBITAK for its valuable support.
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CINKO ESASLI BIYOBOZUNUR ALASIM YUZEYLERININ ANODIK
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Yildiz Teknik Universitesi
sualpokanl 5@gmail.com
‘hakanyil@yildiz.edu.tr
’Makine Miihendisligi
Yildiz Teknik Universitesi
2asligunaya@gmail.com
3Metalurji ve Malzeme Miihendisligi
Kirsehir Ahi Evran Universitesi
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Biyobozunur malzemelerin saglikli performans
gosterebilmesi i¢in bozunma davranisi ve mekanik
dayanim gibi Onemli parametrelerin kontrol
edilmesi  gerekmektedir. = Bu  parametreler
biyobozunur malzemelerin iglevleri {izerinde
onemli bir rol oynamaktadir. Bundan dolayi, s6z
konusu  malzemelere ylizey modifikasyon
uygulamasi, bu malzemeler i¢in Onemli bir
yaklasim  olarak  6ne  ¢ikmaktadir.  Bu
calismamizda, ¢inko esasli biyobozunur alagimlara
farkli siireler boyunca anodik oksidasyon islemi
uygulanmistir. Anodik oksidasyon sonrasi elde
ettigimiz yiizeylere cesitli analizler yapilmistir.
Yapilan incelemeler sonucunda, anodizasyon
siresindeki  degisim, yilizey sertligi, yiizey
morfolojisi ve korozyon davranisi gibi zellikler
iizerinde dogrudan etkili olmustur. Yani, siireye
baglh olarak belirgin farkliliklar gozlenmistir.
Literatiirde de durum benzer bir sekilde rapor
edilmistir. Flde edilen bulgulara baktigimizda,
cinko esasli biyobozunur alasimlarin, istenilen
performansi gosterebilmesi igin yiizey
modifikasyon parametrelerinin dikkatli bir sekilde
secilmesinin gerektigi vurgulanmaktadir.

Anahtar Kelimeler: Anodik oksidasyon, ¢inko

Abstract

Important parameters such as degradation
behavior and mechanical strength must be
controlled to ensure that biodegradable materials
perform effectively. This is because these
parameters play a significant role in the
functionality = of  biodegradable = materials.
Consequently, surface modification of these
materials has emerged as a key approach. During
this study, an anodic oxidation process was applied
to zinc-based biodegradable alloys for different
periods of time. Various analyses were conducted
on the surfaces obtained after anodic oxidation.
The results of these investigations revealed that
changes in anodization duration directly affected
properties such as surface hardness, surface
morphology, and corrosion behavior. In other
words, distinct differences were observed
depending on the duration. Similar findings have
been reported in the literature. Based on the
results obtained, it is emphasized that surface
modification parameters must be carefully
selected for zinc-based biodegradable alloys to
achieve the desired performance.

Keywords: Anodic oxidation, zinc


mailto:sualpokan15@gmail.com
mailto:4hakanyil@yildiz.edu.tr
mailto:2asligunaya@gmail.com
mailto:sercan.basit@ahievran.edu.tr

GRAD SYMPOSIUM’26 Ui wls

YTU

FEN BILIMLERI
ENSTITUSU

GORUNTU ISLEME VE DERIN @GRENME TABANLI TASINABILIR DESI
HESAPLAMA SISTEMI GELISTIiRILMESI

Alihan Kuru!, Sel¢uk Cebi
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alihan. kuru@horoz.com.tr
2Y1ldiz Teknik Universitesi, Endiistri Miih. Béliimii, Istanbul, Tiirkiye
scebi@yildiz.edu.tr
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Bu calisma, lojistik ve tasimacilik sektérinde
gonderilere ait hacimsel agirlik (desi) bilgisinin
mobil cihazlarla elde edilen goriintiler Gzerinden
otomatik olarak hesaplanmasini saglayan bir
yontemin gelistirilmesini sunmaktadir. Mevcut
uygulamada gonderilere ait desi 6lcimi icin
manuel olarak olgme, sabit 6lcim sistemlerinin
kullanimi ve kullanici beyanina dayali veri girisi
icerdiginden zaman alicidir ve insan hatasina
aciktir. Desi 6lciimine iliskin sabit teknolojiler olsa
da tasinabilir olmadiklarindan saha
operasyonlarinda kullanima elverisli degildir. Bu
durum, yanlis faturalama, desi kaybi ve yetersiz
ara¢ doluluk oranlari gibi 6nemli maliyetlere yol
acmaktadir.

Onerilen yaklagimda, mobil cihazlar araciligiyla elde
edilen goruntiler tGzerinde derin 6grenme tabanl
nesne segmentasyonu uygulanarak goénderi
nesnesinin sinirlar belirlenmistir. Olceklendirme
problemi, goriintl icerisinde referans nesne olarak
kullanilan standart olcilere sahip bir kredi karti
yardimiyla ¢6zlilmis ve bu sayede nesnenin gergek
diinya boyutlari tahmin edilmistir. Elde edilen
boyutlar kullanilarak gonderilere ait tahmini
hacimsel agirlik (desi) degeri hesaplanmistir.
Gelistirilen algoritma, prototip bir mobil uygulama
Gzerinden test edilmis ve farkli boyut, sekil ve
aydinlatma kosullarina sahip gonderiler lzerinde
yapitlan deneylerde yiksek dogruluk, kisa
hesaplama siresi ve kullanici agisindan pratiklik
saglamistir. Bu calisma, lojistik operasyonlarinda
desi kayiplarinin azaltilmasina, ara¢ yikleme
planlamasinin iyilestirilmesine ve operasyonel
verimliligin  artirlmasina  katki  sunmaktadir.
Anahtar Kelimeler: Goriinti
Ogrenme, Desi Hesaplama, Lojistik,

isleme, Derin

Abstract

This study presents the development of a method
that enables the automatic calculation of
volumetric weight (dimensional weight) of
shipments using images captured via mobile
devices in the logistics and transportation sector.
Traditional dimensional weight measurement
processes involve manual measurements, fixed
measurement systems, and user-declared data
entry, which are time-consuming, prone to human
error, and not sufficiently portable for field
operations. These limitations lead to significant
costs such as incorrect billing, dimensional weight
losses, and inefficient vehicle capacity utilization.

In the proposed approach, deep learning-based
object segmentation is applied to images captured
via mobile devices to extract the boundaries of
shipment objects. The scale ambiguity problem is
addressed by using a standard-sized credit card as
a reference object within the image, enabling the
estimation of real-world dimensions. Based on
these estimated dimensions, the volumetric weight
is calculated.

The developed algorithm has been tested through
a prototype mobile application, and experimental
results on shipments with varying sizes, shapes,
and lighting conditions demonstrate high accuracy,
fast computation time, and practical usability. The
study contributes to reducing dimensional weight
losses in logistics operations, improving vehicle
loading planning, and increasing overall
operational efficiency.

Keywords: Image Processing, Deep Learning,

Dimensional Weight Calculation, Logistics, Object
Segmentation
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Sigorta sektoriinde acente performanslarina gore
risklerin degerlendirilmesi, sirketlerin karliigi ve
surdardlebilirligi  acisindan  6nemlidir.  Zorlasan
piyasa kosullarinda mevcut acenteyi elde tutmak,
yenilerini kazanmaktan daha az maliyetlidir.
Literatlirdeki ¢calismalar hibrit mimarilere yonelse
de cogunlukla misteri odakli kalinmistir. Bu
calismada bireysel emeklilik ve hayat acenteleriigin
Gretim, portfoy kalitesi, suistimal sinyalleri,
kurumsallik diizeyi ve protokol istikrari gibi gesitli
degiskenleri kapsayan acgiklanabilir yapay zeka (xAl)
tabanli, bes asamali bir erken uyari sistemi
onerilmistir. ilk asamada ham verilerden anlamli
ozellikler tiretilmistir. ikinci asamada is kurallari,
agirhkli K-Means algoritmasina entegre edilerek
acenteler dort profile ayrilmistir. Uclincii asamada
veri sizintisint  6nlemek amaciyla kiimeleme
degiskenleri disarida birakilarak cesitli
siniflandirma  algoritmalari  test  edilmistir.
Dordiincii asamada basarili modeller topluluk
ogrenmesiyle gruplandirilarak capraz dogrulama
kararhhigr ve hiperparametre optimizasyonu
temelinde eXtreme Gradient Boosting (XGBoost)
ana tahmin modeli secilmistir. Son asamada
uygulanan SHapley Additive exPlanations (SHAP)
analizleri protokol istikrarinin ve lGretimdeki brans
baskinhginin 6nemli ayirt ediciler oldugunu ortaya
koymus; teknoloji adaptasyonunun tiim kiimelerde
benzer diizeylerde seyretmesi ise dijitallesmenin
sektérde daha standart bir hale geldigine isaret
etmistir. Onerilen model, acente risk yonetiminde
proaktif, seffaf ve veri odaklh bir karar destek
mekanizmasidir.  Anahtar  Kelime: Sigorta
acenteleri, makine 6grenmesi, ag¢iklanabilir yapay
zeka (xAl), erken uyari sistemi, hibrit modeller, risk
yénetimi

Abstract

Evaluating financial risks based on agency
performances is crucial for insurance companies'
profitability and sustainability. In challenging
market conditions, retaining existing agencies costs
less than acquiring new ones. While the literature
shifts toward hybrid architectures, most studies
remain customer-focused. This study proposes an
explainable artificial intelligence (xAl) based, five-
stage early warning system for life and pension
agencies, covering variables such as production,
portfolio quality, fraud signals, institutionalization
level, and protocol stability. In the first stage,
meaningful features are derived from raw data. In
the second stage, business rules are integrated into
the weighted K-Means algorithm and agencies are
clustered into four strategic profiles. In the third
stage, clustering variables are excluded to prevent
data leakage and various classification algorithms
are tested. In the fourth stage, successful models
are combined through ensemble learning and
eXtreme Gradient Boosting (XGBoost) is selected as
the main predictive model based on cross-
validation stability and hyperparameter
optimization. In the final stage, SHapley Additive
exPlanations (SHAP) analyses reveal protocol
stability and line of business dominance as
important discriminators; the similar levels of
technology adaptation across all clusters indicate
that digitalization has become more of a standard
in the industry. The proposed model is a proactive,
transparent, and data-driven decision support
mechanism for agency risk management.
Keywords: Insurance agencies, machine learning,
explainable artificial intelligence (xAl), early
warning system, hybrid models, risk management
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Ozet

Bu ¢aligmada, veri merkezlerinin yiiksek isletme
maliyetlerini diigtirmek ve gevresel
siirdiiriilebilirlik metriklerini iyilestirmek amaciyla
Kati Oksitli Yakit Hiicresi (SOFC) tabanli bir
polijenerasyon sistemi Onerilmigtir.  Sistemin
operasyonel verileri, AVL Cruise M ortaminda
kurgulanan yiiksek ¢oziiniirliiklii fiziksel modelden
elde edilmis; bu giktilar Birlesik Krallik'taki 75 veri
merkezine ait 8760 saatlik gergek glic talebi,
elektrik ve dogal gaz piyasa fiyatlariyla entegre
edilmistir. Gelistirilen dinamik enerji yonetim
stratejisinde, sebeke ve SOFC arasmdaki giic
gecisini  yoneten elektrik fiyat esigi, yillik
maliyetleri minimize etmek {izere Genetik
Algoritma (GA) ile optimize edilmis ve optimum
deger £0.0219/kWh olarak bulunmustur. Bulgular,
bu arbitraj mekanizmasmin referans sebeke
durumuna kiyasla veri merkezi faturalarinda
dramatik bir tasarruf sagladigini ve fiziksel su geri
kazanimi sayesinde tesislerin  Su Kullanim
Etkinligini (WUE) dogrudan iyilestirdigini
gostermektedir. Ote yandan, Yasam Dongiisii
Analizi (LCA) sonuglart; yenilenebilir enerji
penetrasyonunun yiiksek oldugu sebekelerde dogal
gaz tabanli yerinde iiretim sistemlerinin Kapsam 1-
3 emisyonlarinda artisa neden oldugunu saptamis ve
finansal arbitraj ile karbon notrliik arasindaki enerji-
emisyon ikilemini matematiksel olarak ortaya
koymustur.

Anahtar Kelimeler: Veri merkezi, Kati oksitli yakit
hiicresi (SOFC), Polijenerasyon, Modelleme, Genetik
algoritma, Siirddiriilebilirlik

Abstract

In this study, a Solid Oxide Fuel Cell (SOFC)-based
polygeneration system is proposed to mitigate the
high operating costs and improve the environmental
sustainability metrics of data centers. The
operational data of the system were extracted from
a high-resolution physical model developed in AVL
Cruise M, and these outputs were integrated with
8760-hour actual power demand, electricity, and
natural gas market prices from 75 data centers in the
United Kingdom. Within the developed dynamic
energy management strategy, the electricity price
threshold governing the power switch between the
grid and the SOFC was optimized using a Genetic
Algorithm (GA) to minimize annual costs, yielding
an optimum value of £0.0219/kWh. The findings
demonstrate that this arbitrage mechanism provides
substantial savings in operational bills compared to
the grid-only reference case and directly improves
Water Usage Effectiveness (WUE) through physical
water recovery. Conversely, Life Cycle Assessment
(LCA) results reveal that in grids with high
renewable energy penetration, natural gas-based on-
site generation systems lead to an increase in Scope
1-3 emissions, mathematically demonstrating the
energy-emission  trade-off between financial
arbitrage and carbon neutrality.

Keywords: Data center, Solid oxide fuel cell (SOFC),
Polygeneration, Modelling, Genetic algorithm,
Sustainability
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Ozet

Antimikrobiyal direng, kiresel saghk agisindan
ciddi bir tehdit olusturmakta ve mevcut tedavi
seceneklerini sinirlamaktadir. Yeni ilag kesfinin
uzun sireli ve maliyetli olmasi nedeniyle, ilag
yeniden konumlandirma yaklasimi alternatif bir
strateji olarak 6ne  ¢ikmaktadir.  Birincil
endikasyonu antimikrobiyal olmayan cesitli ilag
etken maddelerinin bazi ESKAPE patojenlerine
karsi antimikrobiyal etkileri Broth Mikrodillisyon
ydntemi ile degerlendirilerek Minimum inhibisyon
Konsantrasyonlari (MIiK) belirlenmistir.
Desloratadin igin tiim test edilen suslara karsi
duyarlilik tespit edilmis olup, en diisiik MiK degeri
Enterococcus faecium ATCC 6057 tiriinde 64—-128
pug/mL olarak belirlenmistir. Elde edilen bulgular,
Desloratadinin ila¢g yeniden konumlandirma igin
potansiyel bir aday olabilecegine isaret
etmektedir.

Anahtar Kelime: Antimikrobiyal Direng, ilag
Yeniden Konumlandirma

Abstract

Antimicrobial resistance is a serious threat to
global health and limits treatment options. Due to
the time-consuming and high cost of new drug
discovery, drug repurposing has emerged as an
alternative strategy. The antimicrobial effects of
several drug active pharmaceutical ingredients
with non-antimicrobial primary indications against
selected ESKAPE pathogens were evaluated using
the Broth Microdilution method, and Minimum
Inhibitory Concentrations (MICs) were
determined. susceptibility to desloratadine was
determined for all tested bacteria, the minimum
MIC was determined for Enterococcus faecium
ATCC 6057 at 64—128 pg/mL. The results indicate
that desloratadine has potential for drug
repurposing.

Keywords: Antimicrobial  Resistance, Drug
Repurposing
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Aricilik sektori ekonomik ve ekolojik acidan
onemli olmakta, ancak American Foulbrood (AFB)
gibi hastaliklar ari kolonilerinde ciddi kayiplara
neden olmaktadir. Paenibacillus larvae’nin (P.
larvae) virtilens faktorlerinden biri olan PICBP49
enzimi, kitin Gzerinde oksidatif parcalama
aktivitesine sahip bir LPMO (Lytic Polysaccharide
Monooxygenase) olarak dikkat ¢cekmektedir. Bu
calismada, PICBP49 enziminin aktivite
analizlerinde kullanilabilmesi amaciyla ifade
kosullari optimize edilmektedir. Daha o&nce
kullanilan 0.5 mM IPTG (izopropil B-D-1-
tiyogalaktopiranozit) konsantrasyonunda disilik
protein verimi elde edilmesi nedeniyle, daha
dusiik IPTG konsantrasyonlari (0.1 ve 0.05 mM)
denenmistir. Elde edilen proteinler SDS-PAGE ile
degerlendirilmis ve sonuglara goére daha diistk
IPTG konsantrasyonlarinin proteinin ¢6zUnUr
formda elde edilmesini artirdigi, 6zellikle 0.1 mM
IPTG’nin daha uygun oldugu belirlenmistir. Ayrica,
protein verimini artirmak amaciyla Terrific Broth
kullaniminin ilerleyen calismalarda
degerlendirilmesi planlanmustir.

Anahtar Kelime: PICBP49, American Foulbrood,
LPMO, Paenibacillus larvae

Abstract

The beekeeping sector is of great economic and
ecological importance; however, diseases such as
American Foulbrood (AFB) cause significant
losses in honey bee colonies. The PI/CBP49
enzyme, one of the virulence factors of
Paenibacillus larvae (P. larvae), is characterized
as an LPMO (Lytic Polysaccharide
Monooxygenase) with oxidative chitin-degrading
activity. In this study, the expression conditions of
the PICBP49 enzyme were optimized to enable its
use in activity assays. Due to the low protein yield
obtained with the previously used 0.5 mM IPTG
(Isopropyl B-D-1-thiogalactopyranoside)
concentration, lower IPTG concentrations (0.1 and
0.05 mM) were investigated. The obtained proteins
were analyzed by SDS-PAGE, and the results
showed that lower IPTG concentrations increased
the amount of soluble protein, with 0.1 mM IPTG
identified as the most suitable condition.
Additionally, the use of Terrific Broth is planned to
further improve protein yield for future activity
analyses.

Keywords: PICBP49, American Foulbrood,
LPMO, Paenibacillus larvae
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ELEKTRIKLi AGIR TiCARIi ARACLAR ICIN STRATEJIK SARJ AGI
TASARIMI: TURKIYE 2030 LOJISTIK VIZYONUNA YONELIK VERI
ODAKLI BiR OPTIMIZASYON YAKLASIMI
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Bu bildiri, Turkiye otoyol aginda faaliyet
gosterecek elektrikli agir ticari araglar igin
optimum  Megawatt Sarj Sistemi aginin
tasarlanmasini ve finansal fizibilitesinin analiz
edilmesini amaclamaktadir. Calisma kapsaminda,
Ulkenin bati lojistik koridorlarini kapsayan aday
istasyon havuzu Uzerinden Karistk Tamsayili
Dogrusal Programlama modeli gelistirilmistir.
Optimizasyon sonucunda elde edilen ag topolojisi,
donanimlarin on iki yillk teknolojik émri baz
alinarak dort farkli finansal sinifa ayrilmistir.
Bulgular, yatirimin geri dénis siresi G¢ yildan kisa
olan yuksek karli istasyonlarin uygulanabilir agin
yluzde ellisini olusturdugunu, ancak menzil
kaygisini 6nlemek icin kurulmasi zorunlu olan
disuk karli noktalar icin kamu tesviklerine ihtiyag
duyuldugunu goéstermektedir. Gelistirilen model,
yatinmcilara ve politika yapicilara stratejik bir
karar destek altyapisi sunmaktadir.

Anahtar Kelime: Elektrikli Agir Ticari Araglar,
Megawatt Sarj Sistemi, Ag Optimizasyonu,
Tamsayili Dogrusal Programlama, Finansal
Fizibilite

Abstract

This paper aims to design an optimal Megawatt
Charging System network for electric heavy-duty
vehicles operating on the Turkish highway
network and to analyze its financial feasibility.
Within the scope of the study, a Mixed-Integer
Linear Programming model was developed over a
pool of candidate stations covering the western
logistics corridors of the country. The network
topology obtained as a result of the optimization
was divided into four different financial classes
based on the twelve-year technological lifespan
of the hardware. The findings show that highly
profitable stations with a return on investment of
less than three years constitute fifty percent of
the feasible network, but public incentives are
needed for mandatory low-profit nodes to
prevent range anxiety. The developed model
provides a strategic decision support framework
for investors and policymakers.

Keywords: Electric Heavy-Duty Vehicles,
Megawatt Charging System, Network
Optimization, Integer Linear Programming,
Financial Feasibility
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KONUT YAPILARINDA DAIRELER ARASI BOLME DUVARLARININ
AKUSTIK PERFORMANSININ DEGERLENDIRILMESI
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Ozet

Glnimiz kentlerinde artan nifusun konut
ihtiyacini karsilamak i¢in birden fazla bagimsiz
birime sahip ¢ok katl yapilar insa edilmektedir.
Ozellikle komsuluk iliskisinin yogun oldugu bu
yapilarda kullanicinin  konforunun saglanmasi
amaciyla dikkat edilmesi gereken konulardan birisi
girilti denetimidir. Ulkemizde bu amagcla 2017
yiinda Binalarin Guriltiye Karsi Korunmasi
Hakkinda Yonetmelik (BGKKHY) yayinlanmistir.
Ancak buna ragmen komsuluk iliskisi baglaminda
konut daireleri arasinda glirlilti maruziyeti ile ilgili
kullanic sikayetleri olusabilmektedir. Bu nedenle
arastirmada farkh vyapilarda komsuluk iliskisi
baglaminda, ilgili yonetmeligin gereksinimlerinin
karsilanma durumunun belirlenmesi
amagclanmistir.  Bu amagla, Tirkiye’nin farkl
illerinden secilen 22 yapida yer alan 75 bdlici
duvar ve bu duvarlarin ayirdigi 150 hacim ele
alinarak KS Schallschutzrechner ses yalitimi
hesaplama programi yardimiyla incelenmistir.
Sonugta 62 hacim igin E, 32 hacim igin D, 31 hacim
icin F sinifinin saglandigl ve 4 tanesinin ise F
sinifinin da altinda kaldigi belirlenmistir. Sadece 21
hacim icin gerekli akustik performans sinifinin
saglandigi goérialmdistir. Bu bulgular, konutlarda,
bagimsiz birimler arasindaki ara duvarlarin biyik
¢ogunlugunun ilgili ydonetmeligin gerektirdigi limit
degerleri saglayamadigini ortaya koymaktadir.
Ortaya konulan bulgulardan vyararlanilarak
arastirmanin daha sonraki asamasinda konutlarda
farkli daireler arasindaki glrilti maruziyetinin
azaltilmasi icin ¢alismalar yapilmasi
hedeflenmektedir.

Anahtar Kelime: Glirlilti, konut, komsuluk iliskisi,
bélme duvari

Abstract

In today’s cities, multi-story buildings with
multiple independent units are constructed to
meet the housing needs of the growing
population. In such buildings, where neighborly
relations are often intense, one of the key issues
that must be addressed to ensure user comfort is
noise control. In Turkey, the “Regulation on the
Protection of Buildings Against Noise” (BGKKHY)
was published in 2017 for this purpose. However,
despite this regulation, user complaints related to
noise exposure between residential units in the
context of neighborly relations still persist.
Therefore, this study aims to determine the extent
to which the requirements of the aforementioned
regulation are met in different buildings within the
context of neighborly relations. For this purpose,
75 partition walls and the 150 spaces they
separate, located in 22 buildings selected from
different provinces of Turkey, were examined
using the KS-Schallschutzrechner sound insulation
calculation program. As a result, it was
determined that performance class E was
achieved for 62 spaces, class D for 32 spaces, and
class F for 31 spaces, while 4 spaces fell below
even class F. It was observed that only 21 spaces
met the required acoustic performance class.
These findings reveal that the majority of partition
walls between independent residential units do
not meet the limit values required by the relevant
regulation. Based on these findings, the next
phase of the research aims to develop solutions to
reduce noise exposure between different
residential units.

Keywords: Noise, residential, neighborly
relations, partition walls
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INSANSIZ HAVA ARACLARINDA GOVDE GOLGELEMESINI
ONLEYICI SEYRUSEFER TABANLI RF ANAHTARLAMA
ALGORITMASI
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insansiz hava araglari gibi otonom platformlarin
haberlesme sistemlerinde, yiksek manevralar
sirasinda aracin kendi govdesinin yarattigi sinyal
engellemesi, veri bagi givenilirligini tehdit eden
kritik bir problemdir. Bu g¢alismada, govde
goblgelemesinin olumsuz etkilerini nlemek amaciyla,
hava aracinin anlik seyrisefer verilerine dayal olarak
galisan oOngorusel bir radyo frekans anahtarlama
algoritmasi  gelistirilmistir.  Onerilen algoritma,
geleneksel belirlenimci sistemlerin aksine, hava
aracinin ve yer istasyonunun konum bilgilerini ve
aracin anlik yonelim agilarini temel girdi olarak
kullanir. Bu veriler islenerek, yer istasyonundan
gelen sinyalin aracin gévdesine gore gelis acisi hassas
bir sekilde hesaplanir. Hesaplanan bu agilar,
platformun  farkh  ylzeylerine  vyerlestirilmis
antenlerin 6nceden modellenmis {i¢ boyutlu 1s1Ma
orlintlleri ile strekli olarak karsilastirilir. Algoritma,
anhk olarak en yiksek sinyal kazancini saglayacak
olan anteni, sinyalde fiziksel bir zayiflama
yasanmadan once ongorerek secer ve belirlenen
kararhhk esigi ile donanimsal gegisi tetikler. Dongilide
yazilim simiilasyonlarindan elde edilen sonuglar,
Onerilen  6ngoriisel anahtarlama  stratejisinin,
ozellikle agresif donlis manevralari sirasinda govde
golgelemesi kaynakli sinyal kayiplarini basariyla
onledigini ve iletisim sirekliligini onemli 6lglide
artirdigini gostermektedir. Bu ¢alisma, otonom hava
platformlarinin  haberlesme  glvenilirligini en
coklamak icin kinematik ve elektromanyetik verileri
birlestiren yenilikgi  bir ¢6zim sunmaktadir.
Anahtar Kelime: insansiz Hava Araci Haberlesmesi,
Radyo Frekans Anahtarlama, Gévde Gdélgelemesi,
Anten Cesitliligi

Abstract

In the communication systems of autonomous
platforms such as unmanned aerial vehicles, signal
blockage caused by the vehicle structure during high
maneuvers is a critical problem threatening link
reliability. In this study, a proactive radio frequency
switching algorithm based on the real time
navigation data of the aerial vehicle is developed to
prevent the adverse effects of airframe shadowing.
The proposed algorithm, unlike traditional reactive
systems, utilizes the position information of the
aerial vehicle and the ground station, along with the
instantaneous orientation angles of the vehicle as
primary inputs. These data are processed to
precisely calculate the angle of arrival of the signal
coming from the ground station relative to the
vehicle body. These calculated angles are
continuously correlated with the pre modeled three
dimensional radiation patterns of the antennas
placed on different surfaces of the platform. The
algorithm preemptively selects the antenna that will
provide the highest signal gain before any physical
signal degradation occurs and triggers the hardware
transition using a defined stability threshold. Results
obtained from software in the loop simulations
demonstrate that the proposed proactive switching
strategy successfully prevents signal losses caused
by airframe shadowing, particularly during
aggressive turning maneuvers, and significantly
enhances communication continuity. This work
presents an innovative solution integrating
kinematic and electromagnetic data to maximize the
communication reliability of autonomous aerial
platforms.

Keywords: Unmanned Aerial Vehicle
Communication, Radio Frequency Switching,
Airframe Shadowing, Antenna Diversity
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ENHANCED PROTECTION OF CULTURAL HERITAGE:
GUARANTEES AND IMPLEMENTATION-THE CASE OF

LEBANON
Ghadir Mustapha ", Zeynep Giil Unal’
! Architecture, Yildiz Technical University
* ghadir.mustapha@std.yildiz.edu.tr

Abstract

The 1954 Hague Convention for the Protection of
Cultural Property in the Event of Armed Conflict
introduces in its 1%t Protocol two regimes of
protection, General and Special. The 1999 2
Protocol reinforces safeguarding by categorizing
Enhanced Protection mechanism, the highest level
of protection during international or non-
international conflicts. Strategically, Lebanon sits at
the core of the Middle East regional enduring
conflicts. Consequently, its cultural properties have
remained chronically vulnerable to successive cycles
of conflict since the 1948 Arab-Israeli War. Although
Lebanon ratified the 1954 Convention and its 1%
Protocol in 1960, its heritage has long placed under
General Protection. Institutional initiatives since
2012 advocated for ratifying the 2" Protocol (lately
ratified, 2020) and submitting Special/Enhanced
Protection requests. Yet, it was only within the
emergency context of the 2023-ongoing armed
conflict that Provisional Enhanced Protection status
was granted, with 34 cultural properties inscribed on
November 18, 2024, followed by 39 on April 01,
2026. While the 1954 Hague and the 1972 World
Heritage Conventions both serve heritage
protection, they operate within distinct normative
and operational frameworks. Rather than direct
comparison,  this study highlights  their
complementary roles, emphasizing how the
Enhanced Protection fills critical gaps during
conflicts.  Reflecting on international legal
frameworks, field observations and archival data the
research utilized a qualitative approach. Considering
recent violations, the findings suggest that effective
protection depends not only on legal designation but
on institutional preparedness and sustained
implementation capacity.

Keywords: Enhanced protection; Cultural heritage;
Lebanon; Conflict

Ozet

Silahli  Catisma  Halinde Kultir  Varlklarinin
Korunmasina iliskin 1954 Lahey Sozlesmesi, 1.
Protokoll ile iki koruma rejimi tanimlamaktadir,
Genel ve Ozel. 1999 tarihli 2. Protokol ise, kltur
varliklarinin korunmasi ve saygi gosterilmesi diizeyini
glglendirerek, uluslararasi ve uluslararasi olmayan
¢atismalar sirasinda en yiksek koruma dizeyini
temsil eden Gelistirilmis Koruma mekanizmasini
olusturmustur. Libnan, Orta Dogu’daki sureklilik
gosteren bolgesel c¢atismalarin  merkezinde yer
almakta olup, kiltir varliklari 1948 Arap-israil
Savasi’ndan bu yana catisma donguleri karsisinda
kronik bir kirilganlik géstermektedir. Liibnan, 1954
Sozlesmesi'ne 1960 yilinda taraf olmasina ragmen,
mirasi uzun slre yalnizca Genel Koruma altinda
kalmistir. Kurumsal girisimler, 2012’den itibaren 2.
Protokoliin onaylanmasi (2020) ile Ozel/Gelistirilmis
Koruma basvurulari igin girisimler baslatilmistir.
Buna karsin, Gegici Gelistirilmis Koruma statlisu
ancak 2023’ten beri sliren c¢atismanin acil
kosullarinda saglanmis, 18 Kasim 2024’te 34,
ardindan 1 Nisan 2026’da 39 alan daha bu listeye
kaydedilmistir. Dolaysiyla, 1954 Lahey ile 1972
Diinya Mirasi Sozlesmeleri her ne kadar mirasin
korunmasina yonelik bir temel olustursa da farkh
normatif ve operasyonel cercevelerde
islemektedirler. Calisma, Gelistirilmis  Koruma
mekanizmasinin, kritik bosluklari nasil doldurdugunu
vurgulamakta olup, tamamlayici rollerini 6ne
cikarmaktadir.  Nitel vyaklasima  benimsenen
arastirma, son ihlaller goz onlinde
bulunduruldugunda, bulgular etkin korumanin
yalnizca hukuki bir statliye degil, kurumsal hazirlik
dizeyi ve surdirilebilir uygulama kapasitesine bagli
oldugunu gostermektedir.

Anahtar Kelime: Gelistirilmis koruma; Kiiltiirel miras;
Liibnan; Catisma
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BRASSICACEAE BITKILERINDE FENOLIK MADDE ICERIKLERININ
KARSILASTIRMALI DEGERLENDIRMESI
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Turpgiller ailesine ait bitkiler, fenolik bilesikler
bakiminda olduk¢a zengin olup, biyolojik
aktiviteleri sayesinde gida ve ila¢ sanayisi gibi
alanlarda uygulamalara sahiptir. Bu ¢alismada, 14
farkli turpgil tohumundan (8 Brassica ve 6
Raphanus varyetesi) asetonitril ve su kullanilarak
iki farkli polaritede (asetonitril ve su) ekstre
hazirlanmig ve 6 fenolik maddenin igerigi HPLC
ile Ol¢lilmiistiir. Sonuglar, asetonitrilin 6zellikle
orta polariteli fenolik asitler ve flavonoidler i¢in
daha kapsamli bir profil olusturdugunu, su
ekstraksiyonunun ise yiiksek polariteli bilesikleri
(klorojenik asit ve rutin) secici olarak
zenginlestirdigini gOstermistir. fcerik
karsilastirmasinda en zengin fenolik profile sahip
ornekler turplardan iri kirmizi turp ve japon turpu;
Brassica grubundan ise karnabahar ve brokoli
olarak belirlenmistir. Bulgular, ¢6ziicli segiminin
hedef fenolik bilesiklerin polaritesine gore
yapilmast  gerektigini  vurgulamaktadir. Bu
calisma, fonksiyonel gida ve dogal terapétik ajan
gelistirme ¢aligmalarina katki saglama
potansiyeline sahiptir.

Anahtar Kelime: Brassicaceae ailesi,
ekstraksiyon, fenolik bilesikler

Abstract

Brassicaceae family plants are highly rich in
phenolic compounds and, thanks to these
biological activities, have a wide range of
applications such as food and pharmaceutical
industries. In this study, extracts were prepared
from 14 different Brassicaceae seeds (8 Brassica
and 6 Raphanus varieties) using two solvents with
different polarity (acetonitrile and water). Then,
the content of six phenolic compounds was
quantitatively measured by HPLC. The results
showed that acetonitrile produced a more
comprehensive phenolic profile, particularly for
medium-polarity phenolic acids and flavonoids,
while water extraction selectively enriched high-
polarity compounds such as chlorogenic acid and
rutin. In the content comparison, the samples with
the richest phenolic profiles were identified as the
large red radish and Japanese radish among the
radish varieties, and cauliflower and broccoli
among the Brassica species. The findings shows
that solvent selection should be based on the
polarity of the target phenolic compounds. This
study contributes significantly to the development
of functional food ingredients and natural
therapeutic agents.

Keywords: Brassicaceae family, extraction,
phenolic compounds
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Ozet

Pasif tasarim stratejileri gelisen teknolojiler ile
yapilarin statik kabuklari olmaktan ¢ikarak mevcut
olan iklim ile etkilesime geg¢en dinamik sistemlere
donlsmistiir. Bina cepheleri, 1si, 15tk ve hava akisin
ic mekan arasinda dengeyi saplayan temel yapi
bileseni olarak enerji performansi, kullanici
konforu ve mimari  temsili dogrudan
etkilemektedir. Calismada farkl iklim kosullarina
bulunan yapilarin pasif cephe kullanimlarinin
mimari form, cephe morfolojisi ve mekansal algi
Uzerindeki etkileri incelenecektir.

Calisma kapsaminda farkli iklimleri temsil etmek
Uzere sicak ve soguk iklimlerden Abu Dhabi’de Al
Bahr Towers, Jaipur’da Pearl Academy of Fashion,
Berlin’”de GSW Headquarters segilmistir. Bu
ornekler (Gzerinden, iklimsel verilerin cephe
tasarimina nasil entegre edildigi; golgeleme,
seffaflik, dogal havalandirma ve termal kitle gibi
pasif  stratejilerin  mimari  formu nasil
bigimlendirdigi analiz edilmektedir.

Enerji verimliliginin mimari tasarimda bir kisit
olarak goriilmesinin aksine tasarim fikirlerini ifade
etmenin vyaratict bir yoluna donisebilecegi
incelenen vaka analizleri Gizerinden okunulacaktir.
Farkli  iklim bolgelerinden incelenen vaka
analizlerinden elde edilen ilk bulgular, gelecegin
mimarliginin salt ylksek teknolojik cihazlarla
donatilmis vyapilarin yani sira iklime uyumlu
kullanilan pasif cephe sistemleri ile tasarimin
bitlnlestigi yapilarak dikkat cekilmek
istenmektedir.

Anahtar Kelime: Pasif tasarim, pasif cephe
sistemleri, cephe morfolojisi, mimari form

Abstract

Passive design strategies, with the advancement
of technology, have transformed from static shells
of buildings into dynamic systems that interact
with the existing climate. Building facades, as the
fundamental structural component that balances
heat, light, and airflow within the interior space,
directly affect energy performance, user comfort,
and architectural representation. This study will
examine the effects of passive facade applications
on architectural form, facade morphology, and
spatial perception in buildings located in different
climatic conditions.

To represent different climates, Al Bahr Towers in
Abu Dhabi, Pearl Academy of Fashion in Jaipur,
and GSW Headquarters in Berlin have been
selected from hot and cold climates. Through
these examples, the study analyzes how climatic
data is integrated into facade design; and how
passive strategies such as shading, transparency,
natural ventilation, and thermal mass shape
architectural form.

The study will demonstrate that energy efficiency,
rather than being seen as a constraint in
architectural design, can become a creative way to
express design ideas through the examined case
studies. Initial findings from case studies
examined in different climate zones suggest that
the architecture of the future aims to highlight
structures that integrate climate-adaptive passive
facade systems with design, rather than solely
relying on high-tech devices.

Keywords: Passive design, passive facade systems,
facade morphology, architectural form


mailto:1aytan.karimova10@gmail.com
mailto:daggulu@yildiz.edu.tr

GRAD SYMPOSIUM’26 {0t

YTU

FEN BILIMLERI
ENSTITUSU

TURKCE BRAILLE YORUMLAYICI iCiN MOBIiL BAGLANTILI
GIYILEBILIR HAPTIK SISTEM TASARIMI
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Bu calismada, Tirkce karakterleri UTF-8 diizeyinde
¢ozimleyerek alti noktali Braille desenlerine
donlstiren, ESP32 tabanli ve BLE destekli
giyilebilir bir haptik sistem ele alinmistir. Sistem;
mobil uygulama, kablosuz haberlesme, gomili
kontrol ve haptik ¢ikti katmanlarindan olusacak
sekilde tasarlanmistir. Donanim tarafinda alti
Braille noktasi icin alti bagimsiz titresim motoru ve
bu motorlari stiren 2N2222 tabanli strlci yapisi
kullanilmistir. Gomala yazilim tarafinda Tirkge
karakter esleme, blyiik harf ve sayi belirtecleri ile
Braille desen Uretimi gerceklestirilmistir. Deneysel
degerlendirme, tek oturumlu kor test kurgusunda
nokta diizeyinde yapilmistir. Toplam 312 ikili
nokta kararinin 203 tanesi dogru degerlendirilmis
ve vyaklasik %65,1 noktasal dogruluk elde
edilmistir. Elde edilen bulgular, sistemin Braille
nokta bilgisini kullanictya  aktarabildigini
gostermektedir. Calismanin ilerleyen
asamalarinda  harfsel dogruluk konusunda
gelistirmeler yapilacaktir.

Anahtar Kelime: Braille, Haptik Cihaz, Giyilebilir
Sistemler, ESP32, BLE, Erisebilirlik

Abstract

This study presents a wearable haptic system that
decodes Turkish UTF-8 characters and converts
them into six-dot Braille patterns using an ESP32-
based BLE-enabled architecture. The system is
designed as an integrated structure consisting of a
mobile application layer, a wireless
communication layer, an embedded control layer,
and a haptic output layer. On the hardware side,
six independent vibration motors are used for the
six Braille dots, driven through a 2N2222-based
switching stage. On the firmware side, Turkish
character mapping, uppercase and numeric
indicators, and Braille pattern generation are
implemented.  Experimental  evaluation s
conducted at the dot level through a single-
session blind test. Out of 312 binary dot decisions,
203 are identified correctly, vyielding an
approximate dot-level accuracy of 65.1%. The
findings show that the system can successfully
convey Braille dot information to the user.
Character-level accuracy improvements will be
addressed in the next phase of the study.

Keywords: Braille, Haptic Device, Wearable
Systems, ESP32, BLE, Accessibility
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KANDESARTAN S.iLEKSETiLiN ANTIiBAKTERIYEL AKTiyiTEsiNiN
ILAC YENIDEN KONUMLANDIRMA YAKLASIMI ILE
DEGERLENDIRILMESI
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Antimikrobiyal direncin diinya genelinde ciddi ve
oncelikli bir sorun haline gelmesiyle, ila¢ direnci
gelistiren patojenlere karsi yeni ve hizli tedavi
stratejilerine ihtiyac duyulmaktadir. Bu
dogrultuda, ilag yeniden konumlandirma stratejisi
yenilikgi  bir yaklasim sunarak, yeni ilag
gelisimindeki  sire¢ ve  maliyet acigini
kapatmaktadir. Calismamizda, klinikte
antihipertansif olarak kullanilan kandesartan
sileksetilin Escherichia coli, Salmonella
typhimurium, Klebsiella  pneumoniae  ve
Enterococcus faecium tiirlerine karsi in vitro
antibakteriyel aktivitesi ilag yeniden
konumlandirma yaklasimi ile degerlendirilmistir.
Minimum  inhibitér  konsantrasyonu  (MiK)
belirleme c¢alismalari sonucunda kandesartan
sileksetilin E. faecium ATCC 6057 susuna karsl 16
pg/mL MiK degeri ile belirgin bir antibakteriyel
aktivite gostermis olup kandesartan sileksetilin
primer endikasyonu haricinde E. faecium
enfeksiyonlarina karsi umut verici bir 6nci yapi
olarak kullanim potansiyelini desteklemektedir.

Anahtar  Kelime:  Antimikrobiyal direncg,
Enterococcus faecium, ilag yeniden

konumlandirma, kandesartan Sileksetil

Abstract

As antimicrobial resistance has emerged as a
severe and high-priority global crisis, there is an
urgent need for novel and rapid therapeutic
strategies against drug-resistant pathogens. In this
context, the drug repurposing strategy offers an
innovative approach that effectively bridges the
time and cost gaps in drug development. In our
study, the in vitro antibacterial activity of
candesartan cilexetil—a clinical antihypertensive
agent—against Escherichia coli, Salmonella
typhimurium, Klebsiella pneumoniae, and
Enterococcus faecium species was evaluated
utilising a drug repurposing approach. Minimum
inhibitory concentration (MIC) assays revealed
that candesartan cilexetil exhibited significant
antibacterial activity against the E. faecium ATCC
6057 strain, demonstrating a MIC value of 16
ug/mL. These findings support the potential utility
of candesartan cilexetil as an alternative
therapeutic agent against E. faecium infections
beyond its primary indication, thereby presenting
a clinically valuable strategy in the fight against
antibiotic-resistant pathogens.

Keywords: Antimicrobial resistance, candesartan
cilexetil, drug repurposing, Enterococcus faecium,
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GOmuli rijit menfezlerde yapi—zemin etkilesimi,
yapisal davranisin dogru temsilinde belirleyicidir.
Bu calismada, gomuli rijit kutu menfez davranisi
iki  farkli sayisal modelleme vyaklasimi ile
incelenmistir. Zemin—yapi sistemi PLAXIS 2D
ortaminda sonlu elemanlar yontemi ile
modellenmis, vyapisal davranis ise SAP2000
programinda esdeger cubuk yaklasimi ile temsil
edilmistir. Ayni zamanda enstrimante edilmis
gémiuli menfez yapisl icin analizler
gercgeklestirilmis  olup, sayisal
dogrulamasi yapilmistir.

analizlerin

Anahtar Kelimeler: Gomiilii Rijit Menfez, Yapi-
Zemin Etkilesimi, Sayisal Analiz

Abstract

Soil-structure interaction plays a key role in the
accurate representation of structural behavior in
buried rigid culverts. In this study, the behavior of
a buried rigid box culvert is investigated using two
different numerical modelling approaches. The
soil-structure system is modelled in PLAXIS 2D
using the finite element method, while the
structural behavior is represented in SAP2000
using an equivalent frame approach. In addition,
analyses are performed for an instrumented
buried culvert structure, and the numerical results
are validated.

Keywords: Buried Rigid Culverts, Soil-Structure
Interaction, Numerical Analysis
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Ozet

Katmanli imalat teknolojilerinden bir yenisi olan
WAAM yiiksek biriktirme hizi, blyik 6lgekli parca
Uretimine olan uyumlulugu ve tel malzeme
kullanimi ile maliyet konusunda avantaji ile
havacilik, denizcilik ve otomotiv sanayisinde
stratejik bir konumdadir. Ozellikle Alimiinyum
alagimlari, Titanyum, Bakir bazli alasimlarin
WAAM vyardimi ile Gretilmesi hafiflik ve yiksek
iletkenlik agisindan mihendislik uygulamalarinda
kritik bir 6nemi bulunmaktadir. Fakat WAAM
slrecinde karsilasilan termal dongtler, Uretilen
parcalarin mikro yapilari ve mekanik 6zelliklerinde
dogrudan etkilidir. Bu ¢galismada WAAM yontemi
ile ayni geometrik Olculere sahip pargalarin farkh
sire¢ parametreleri altinda Uretilmesi ve bu
parametrelerin  Uretilen  pargalarin  sertlik
acisindan etkisinin incelenmesini icermektedir.
Ayni  Olgllere  sahip  numuneler  siireg
parametrelerindeki  degisimler mekanik ve
mikroyapisal degisikliklere neden olabilir mi ve
hangi parametreler baskin etkiye sahip olacag 4
parametre esas alinarak arastirilmistir. Bu
arastirmada ER5356 kaynak teli ile Uretilen
parcalar Taguchi metodu ile farkli parametre
kombinasyonlari olusturularak parcalarin sertlik
ozelligi  biriktirme yonlerine de bakilarak
incelenmis ve tartisiimistir.

Anahtar Kelime: WAAM, Sertlik, Taguchi

Abstract

WAAM, a new addition to additive manufacturing
technologies, holds a strategic position in the
aerospace, marine, and automotive industries due
to its high deposition rate, compatibility with
large-scale part production, and cost advantage
through the wuse of wire material. The
manufacturing of aluminum alloys, titanium, and
copper-based alloys using WAAM is particularly
critical in engineering applications due to their
lightness and high conductivity. However, the
thermal cycles encountered in the WAAM process
directly affect the microstructure and mechanical
properties of the manufactured parts. This study
involves producing parts with the same geometric
dimensions using the WAAM method under
different process parameters and investigating
the effect of these parameters on the hardness of
the produced parts. The study investigates
whether changes in process parameters cause
mechanical and microstructural changes in
samples with the same dimensions, and which
parameters have a dominant effect, based on four
parameters. In this research, parts produced with
ER5356 welding wire were analyzed using the
Taguchi method with different parameter
combinations, and their hardness properties were
examined and discussed, also considering the
deposition directions.

Keywords: WAAM, Hardness, Taguchi
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Konut alanlarinda enerji performansi; yapi
yogunlugu, tipomorfolojik karakter ve yapi yonelimi
gibi kentsel tasarimin temel bilesenleriyle dogrudan
iliskilidir. Bu ¢alisma, konut dokularinda yogunluk ve
yonelim parametrelerinin enerji tiiketimi Gzerindeki
etkisini  tipomorfolojik  farkliliklar  ekseninde
incelemektedir. Arastirma alani olarak istanbul
Atakoy yerlesimi segilmis; avlu, yari-avlu, lineer ve
molekiler blok olmak tzere dort karakteristik konut
Morfolojik
degiskenlerin etkisini izole etmek amaciyla tim
modellerde iklim verisi, yapim sistemi 6zellikleri ve
kullanici  yukleri  esdeger  kabul  edilerek
simulasyonlar gercgeklestirilmistir. Bulgular,
tipomorfolojik  farkhliklarin eneriji kullanim
yogunlugu Uzerinde belirleyici oldugunu
gostermektedir. Mevcut durumda lineer blok en
dasiik enerji kullanim yogunluguna sahipken, avlu ve
molekiler blok tipomorfolojilerinde daha yiiksek
tiketim degerleri elde edilmistir. Yogunluk
senaryolarinda ozellikle molekiler blok

tipomorfolojisi  analiz  edilmistir.

tipomorfolojisinde yapi yiiksekligi ve taban alani
kullanimina iliskin degisiklikler sonucunda eneriji
tiketiminde yaklasik %20-25 araliginda azalma
saglanmistir. Yonelim senaryolarinda ise azalma
lineer blokta yaklasik %5, yari-avluda yaklasik %2
diizeyinde gergeklesmis; aviu ve molekiler bloklarda
etki daha sinirli kalmigtir. Sonug olarak ¢alisma,
enerji performansinin yalnizca bina kabuguyla sinirl
olmadigini;  yapt  yogunlugu, yonelim ve
tipomorfolojik  karakter gibi kentsel tasarim
kararlariyla birlikte sekillendigini ortaya
koymaktadir. Bu baglamda, kentsel donlisim
sireclerinde tipolojik farkhhklari gézeten ve enerji
verimliligini makro olgekli tasarim kararlariyla
bltlnlestiren  stratejilerin  gelistirilmesi  6nem
tagimaktadir.

Anahtar Kelime: Konut tipomorfolojisi;  Enerji
performansi

Abstract

Energy performance in residential areas is directly
related to urban design parameters such as building
density, typomorphological character, and building
orientation. This study examines the effects of
density and orientation parameters on energy
consumption within residential fabrics through
typomorphological  differences. The  Atakoy
settlement in Istanbul was selected as the case study
area, and four representative residential
typomorphologies—courtyard, semi-courtyard,
linear block, and point block—were analyzed. To
isolate the effects of morphological variables, all
models were simulated under equivalent climate
data, construction system properties, and occupant
loads. The results indicate that typomorphological
differences play a determining role in energy use
intensity. Under baseline conditions, the linear block
typomorphology exhibits the lowest energy use
intensity, while courtyard, point block
typomorphologies demonstrate higher consumption
levels. In density-based scenarios, particularly within
the point block typomorphology, modifications in
building height, footprint ratio resulted in
approximately 20-25% reductions in energy
consumption. Orientation scenarios reveal that the
impact varies across typomorphologies; energy
reduction reaches approximately 5% in the linear
block and around 2% in the semi-courtyard, while
remaining limited in courtyard, point block
configurations. In  conclusion, the  study
demonstrates that energy performance is not solely
determined by building envelope characteristics but
is also shaped by urban morphology and planning
decisions such as density and orientation.
Accordingly, integrating typological differences into
urban transformation processes and aligning energy
efficiency strategies with macro-scale design
decisions is essential for sustainable urban
development.

Keywords: Residential typomorphology, Energy
performa
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IKTIDARIN MEKANSAL iDEOLOJILERI: SEVERANCE'TA KONTROL
MIMARISI (SPATIAL IDEOLOGIES OF POWER: THE
ARCHITECTURE OF CONTROL IN SEVERANCE)
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Ozet

Mekan, iktidar ve gozetim iliskisi uzun siiredir
farkh disiplinlerin ilgi alaninda yer almaktadir.
Ancak mevcut literatlr, mekani iktidar Gretme
araci ve ideolojik bir dlizenek olarak merkeze alan
bitlnlikli bir cerceve sunmamaktadir. Sinema ve
edebiyat calismalarinda mekan ¢ogunlukla temsil
diizeyinde ele alinirken, distopya calismalarinda
¢ogu zaman arka plan isleviyle sinirli kalr. Dijital
platform dizilerine odaklanan calismalarda ise
mekan temsilleri parcali olarak incelenmektedir.
Bu nedenle, dizi anlatilarinda mekanin kurucu
rolini merkeze alan kapsamli bir okuma modeline
ihtiya¢ duyulmaktadir. Bu galisma, dijital platform
dizisi Severance'l (2022-) s6z konusu ihtiyaci
karsilayacak bir okuma odagi olarak segmektedir.
Yapimin mimari kurgusu, mekani iktidarin temsil
edildigi degil, bizzat Uretildigi bir alan olarak
islevsellestirmektedir.

Anahtar Kelime: mekdnsal ideoloji, kontrol
mimarileri, gézetim kapitalizmi, iktidar ve mekan,
severance

Abstract

The relationship between space, power, and
surveillance has long been a subject of interest
across various disciplines. However, the existing
literature does not offer a comprehensive
framework that centers space as a means of
producing power and as an ideological apparatus.
In film and literary studies, space is mostly
addressed at the level of representation, whereas
in dystopia studies it often remains confined to a
background function. Studies focusing on digital
platform series, on the other hand, examine
spatial representations in a fragmented manner.
Therefore, there is a need for a comprehensive
reading model that foregrounds the constitutive
role of space in serial narratives. This study selects
the digital platform series Severance (2022-) as a
focal point to address this need. The series’
architectural construction renders space not as a
site where power is represented, but as a realm
where power is actively produced.

Keywords: spatial ideology, architectures of
control, surveillance capitalism, power and space,
severance
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Bu ¢aligmada, iiniversite 6grencilerinin matematik
derslerindeki notlar1 temel alinarak Agirlikli Genel
Not Ortalamasini (AGNO) tahmin etmek amaciyla
makine Ogrenmesi algoritmalar1 kullanilmistir.
Aragtirma, miifredat farkliliklarindan kaynaklanan
yapisal veri eksikliklerini bir veri kaybi olarak
degerlendirmek yerine, dogrudan analitik bir girdi
olarak ele almaktadir. Bu dogrultuda, 601 &grenci
kaydi tizerinde ¢esitli makine 6grenmesi modelleri
test edilmig; XGBoost, LightGBM ve CatBoost
gibi gelismis makine 6grenmesi algoritmalarinin
yani sira Bayes optimizasyonu ve yigm topluluk
(stacking ensemble) mimarileri kullanilarak
analizler gerceklestirilmistir. Farkli veri igleme
yaklagimlarini ve makine 6grenmesi modellerini
barindiran  sistematik  deneysel  yontemler
sonucunda; en yiiksek tahmin bagarisinin, yapisal
bosluklarin korundugu ham wveri seti iizerinden
hiperparametre optimizasyon siireglerinden
gecirilen CatBoost modeli (Test R* = 0.4522, Test
RMSE = 0.2265) ile elde edildigi tespit edilmistir.
Ayrica, kurulan topluluk mimarisi mutlak hata
oranini en aza indirgemistir. Elde edilen bulgular,
algoritmalarin eksik verileri islemeye yonelik
yerlesik yeteneklerinin, geleneksel veri atama
yontemlerine kiyasla istatistiksel agidan daha {istiin
bir performans sergiledigini gostermektedir.

Anahtar Kelimeler: Miihendislik Egitimi,

Egitimde Veri Madenciligi, Makine Ogrenmesi,
Yigma Topluluk Mimarisi

Abstract

In this study, machine learning algorithms were
utilized to predict the Cumulative Grade Point Average
(CGPA) based on the mathematics course grades of
university students. This research treats structural data
gaps arising from curriculum differences as direct
analytical inputs rather than evaluating them as data loss.
Accordingly, various machine learning models were
tested on 601 student records; analyses were conducted
utilizing advanced machine learning algorithms such as

XGBoost, LightGBM, and CatBoost, alongside
Bayesian  optimization and stacking ensemble
architectures.  Through  systematic  experimental
methods encompassing different data processing

approaches and machine learning models, it was
determined that the highest predictive performance was
achieved by the CatBoost model (Test R? = 0.4522, Test
RMSE = 0.2265), which underwent hyperparameter
optimization using the raw dataset where structural gaps
were preserved. Additionally, the developed ensemble
architecture minimized the absolute error rate. The
findings demonstrate that the native capabilities of these
algorithms in handling missing data exhibit a
statistically ~ superior performance compared to
traditional data imputation methods.

Keywords: Engineering Education, Educational Data
Mining, Machine Learning, Stacking Ensemble
Architecture
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Abstract

The construction industry faces persistent quality
control challenges, as manual inspection methods fail to
detect deviations in a timely and verifiable manner.
Although Building Information Modeling (BIM) and
Terrestrial Laser Scanning (TLS) integration offers a
pathway to digitized quality management, the existing
literature remains fragmented: most studies address
partial workflows and comprehensive end-to-end (E2E)
frameworks  for infrastructure  projects are
conspicuously absent. This study systematically
examines the current BIM+TLS literature in construction
quality management and identifies and prioritizes
barriers and drivers of adoption through an Rll-based
expert survey. A PRISMA-based analysis of 50 studies
coded against ten criteria (K1-K10) reveals that only 10
percent achieve E2E workflows and only 22 percent
combine standards use with organizational integration.
An expert survey of 20 domain experts with a Cronbach
alpha of 0.87 applying the Relative Importance Index
(RIl) method identified implementation cost (RIl of 0.86)
and software incompatibility (RIl of 0.82) as the principal
barriers, while accuracy improvement (RIl of 0.91) and
rework reduction (RIl of 0.89) emerged as the strongest
drivers. By integrating literature gap mapping, barrier
and driver categorization, and Rll-based priority ranking
into a unified framework, this study provides a
quantitative basis for structuring BIM+TLS adoption
strategies.

Keywords: Building Information Modeling (BIM);
Terrestrial Laser Scanning (TLS); Quality Control; As-
Built Verification; Rll; BS 5606, ISO 19650;
Infrastructure Projects

Ozet

ingaat sektdrli, imalat sapmalarini zamaninda ve
izlenebilir bicimde tespit edemeyen manuel denetim
yontemlerinden kaynaklanan kronik kalite kontrol
sorunlariyla karsi karsiyadir. Yapi Bilgi Modellemesi
(BIM) ve Kara Tabanli Lazer Tarama (TLS) entegrasyonu
dijital kalite yonetimine giden bir yol sunmakla birlikte,
mevcut literatir pargali bir goriinim sergilemektedir:
¢alismalarin blylik cogunlugu kismi is akislarini ele
almakta, altyapi projelerine 06zgii uctan uca (E2E)
cerceveler ise belirgin bicimde eksik kalmaktadir. Bu
¢alisma, insaat  kalite  ydnetiminde  BIM+TLS
entegrasyonuna iliskin mevcut literatlirQ sistematik
bicimde analiz etmeyi ve RIl tabanh uzman anketi
araciligiyla benimsemeyi etkileyen engel ve itici gigleri
belirlemeyi amaglamaktadir. On  kriter (K1-K10)
lzerinden kodlanan 50 akademik g¢alismanin PRISMA
tabanh analizinde yalnizca yizde 10’unun E2E is akisina
sahip oldugu, vyalnizca vyilzde 22’sinin standart
kullanimini organizasyonel entegrasyonla
birlestirebildigi saptanmistir. Géreli Onem Endeksi (RIl)
yontemiyle 20 uzmana uygulanan ankette (Cronbach
alfa degeri 0.87) uygulama maliyetleri (RIl degeri 0.86)
ve yazihm uyumsuzlugu (RIl degeri 0.82) baslica engeller;
dogruluk artisi (RIl degeri 0.91) ve yeniden is azalmasi
(RII degeri 0.89) ise en glclu itici gigler olarak
belirlenmistir. Calisma, literatlr bosluk analizi, engel ve
itici glic kategorilestirmesi ile RIl tabanh Oncelik
siralamasini  bitlinlestirerek  BIM+TLS  benimseme
stratejileri igin nicel bir temel sunmaktadir.

Anahtar Kelime: Yapi Bilgi Modellemesi (BIM); Kara
Tabanli Lazer Tarama (TLS); Kalite Kontrol; imalat
Dogrulama; RIl; BS 5606; ISO 19650; Altyap! Projeleri
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Bu calisma, istanbul’da 19. Yiizyilda gelisen ulasim
aglarinin bir uzantisi olarak Sisli’de insa edilmis olan
Tramvay Deposu’nun, Otobiis Garaji ve I(ETT
Psikoteknik Laboratuvari’nin tarihini aktarmakta;
alanin ve yapilarin gegirdigi degisimleri takip ederek
buglinkii mevcut olan tek yapi olan idare Binasi’nin
durumunu degerlendirmektedir.

Sisli'nin olusmasinda ve gelismesinde ©6nemli bir
etken olan ulagim aginin ilk tanig Tramvay Deposu,
elektrikli tramvaya gecilmesiyle uzun yillar bolgeye
ulagim saglamistir. Ulasimdaki gelismeler
dogrultusunda alana Otobls Garaji agilmasiyla bir
ulasim kompleksi haline gelmistir. Otobis soforleri
ve biletgileri alaninda yetkin kisiler haline getirmek
icin agilan Psikoteknik Laboratuvari ile psikolojik ve
teknik egitimlerin yapildigi 6nci alanlardan biri
olmustur. Tramvaylarin kaldiriimasi ile Troleybs
deposuna dondistlrilmis ve ilk yerli troleybisin
Uretildigi yer olarak tarihi bir olaya taniklik etmistir.
Bu kompleksten gliniimiize yalnizca idari binanin
ulasmasi alanin ulasimdaki roliini ortadan kaldirmis,
kimligini yitirmesine yol agmistir.

Bu alanin tarihinin ortaya konmasi kentin ulasim
aginin ve teknolojisinin nasil bir degisim gosterdigine
Istk tutmaktadir. Ayrica Milli Mimari 6rneklerinin
istanbul'daki azligi ve cogunlukla korunamayip
ginimize ulasamadiklari distnildiginde bugiin
ayakta olan yapinin mimari degerine de isaret
edilmesi 6nemlidir.

Anahtar Kelime: Sisli Garaji, Tramvay Deposu, Milli
Mimari, Ulasim, Troleyblis.

Abstract

This study recounts the history of the Tram Depot,
Bus Garage, and IETT Psychotechnical Laboratory,
built in Sisli as an extension of the transportation
networks that developed in Istanbul in the 19th
century; it traces the changes the area and
structures have undergone and evaluates the
current state of the only remaining structure, the
Administrative Building.

The tram depot is the first witness to the
transportation network that was an important factor
in the formation and development of Sisli. With the
transition to electric trams, it provided
transportation services to the area for many years to
come. Following developments in transportation,
the Bus Garage was opened in the area, transforming
it into a transportation complex. With the
establishment of the Psychotechnical Laboratory to
educate bus drivers and ticket collectors, it became
one of the pioneering areas for psychological and
technical education. After the trams were removed,
it was converted into a trolleybus depot and the first
domestically produced trolleybus was manufactured
here. The complex has lost its identity as only the
administrative building has survived to the present
day.

Uncovering the history of this area sheds light on
how the city's transportation network and
technology have changed. Furthermore, it is
important to emphasize the architectural value of
the building, given that there are few examples of
national architecture in Istanbul.

Keywords: Sisli Garage, Tram Depot, National
Architecture, Transportation, Trolleybus.
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Mizelerde sergilenen diisik ataletli tarihi eserler,
deprem sirasinda bina yapisinin  kat ivmesi
blyltmesi nedeniyle ciddi ve geri donlsi olmayan
hasarlara maruz kalabilmektedir. Mevcut strtiinmeli
sarkag sistemleri temas noktalarindaki stick-slip
olgusu nedeniyle hassas eserlere zarar verebilecek
yiksek frekansli darbe ivmeleri Uretmekte; aski
¢ubuklu sarkag izolasyonu ise bilyeli mafsallarindaki
surtlinme ve kontakt rijitligi nedeniyle dogal frekansi
teorik degerinin yilizde 50'si kadar yukari g¢ekerek
izolasyon periyodunu deprem dalgalarinin baskin
periyot araligina yaklastirmaktadir. Bu c¢alismada,
bilyeli mafsal yerine esnek mekanizma kullanilan ve
sisteme pasif bir manyetik sénimleyicisi entegre
edilen yeni bir sarka¢ izolasyon sistemi
onerilmektedir. Esnek mekanizma slrtiinme ve stick-
slip olgusunu prensip olarak ortadan kaldirirken,
sisteme burulma rijitligi ekleyerek dogal frekansi saf
yvercekimsel sarka¢ degerinin Uzerine tasimaktadir.
1999 Kocaeli depremi ivme kaydinin glic spektral
yogunlugu, baskin enerjinin 0.30 Hz civarinda
yogunlastigini gostermekte; bu da uygulanabilir
higbir sarkag uzunlugunun tek basina tam izolasyon
saglayamayacagl anlamina gelmektedir. Bu nedenle
manyetik bir sonimleyici, ylizde 15 hedef sénim
orani ile sisteme entegre edilmistir. On adet tarihi
deprem kaydi lizerinde yiritllen tepki spektrumu
analizi, bu sonlim seviyesinin dogal periyottaki
spektral ivmeyi ortalama vyilzde 29 azalttigini
gostermektedir. Onerilen sistem, diisik ataletli
eserler icin sdrtinmesiz mesnet ve temassiz
soniimleme esasina dayanan bir sismik koruma
yaklasimi sunmaktadir.

Anahtar Kelime: sismik izolasyon, esnek mekanizma,
manyetik séniimleyici.

Abstract

Historical artifacts displayed in  museums,
particularly low-inertia objects, can suffer severe
and irreversible damage during earthquakes due to
floor acceleration amplification within the building
structure. Existing friction pendulum systems
generate high-frequency impulse accelerations
through stick-slip at their contact interfaces that may
damage delicate artifacts; the base-suspended
pendulum isolation system, on the other hand, is
limited by friction and contact stiffness in its ball
hinges, which raise the natural frequency by
approximately 50 percent above the theoretical
value and shift the isolation period toward the
dominant period range of earthquake ground
motion. This study proposes a new pendulum
isolation system that replaces the ball hinges with a
compliant mechanism and integrates a passive
magnetic damper. The compliant mechanism
eliminates friction and stick-slip in principle, but
introduces a torsional stiffness that elevates the
natural frequency above the pure-gravity pendulum
value. The power spectral density of the 1999 Kocaeli
earthquake ground motion shows that the dominant
energy is concentrated near 0.30 Hz, which means
that no practically realizable pendulum length alone
can provide full isolation. Therefore, a magnetic
damper is integrated into the system with a target
damping ratio of 15 percent. A response spectrum
analysis over ten historical earthquake records
shows that this damping level reduces the spectral
acceleration at the natural period by an average of
29 percent. The proposed system offers a seismic
protection approach for low-inertia artifacts based
on frictionless support and contactless damping.

Keywords: seismic isolation, compliant mechanism,
passive eddy current damper.
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ISTANBUL’DA SiVIiL ECZANELER: 1800-1923
Hiimeyra Kaya'", Nuran Kara Pilehvarian'
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Ozet

istanbul tarihinde ilk sivil eczaneler Osmanli
Devleti doneminde ortaya ¢cikmistir. Bu calismada
istanbul’daki Osmanl Dénemi 1800-1923 yillar
arasinda insa edilen sivil eczane mimarisinin
Ozellikleri, tarihsel siireg¢ igerisindeki mekansal
degisimleri saha ¢alismalari ve arsiv kaynaklari ile
desteklenerek saptanmistir. Elde edilen verilere
gore cikarilan kanunlarla eczane sayilarinin
degistirilmesi, 1923’ten sonra imar dizenlemeleri
gibi ¢esitli nedenlerle sivil eczanelerin degisimlere
ugradiklari  bilgisine ulasilmistir. Buna gore
eczaneler ya mekansal degisiklige ugramis ya da
kapatilmak zorunda kalmislardir. Bazilari da
yikilmistir. 1800-1923 vyillari arasinda istanbul’da
sivil eczaneler iki kath veya tek katli mistakil
yapilarda ya da iki ¢ kath yapilarin altinda tek
veya iki kath olarak hizmet vermislerdir. Bu
yapilarda laboratuvar, eczane bolimi, bazilarinda
muayene ve hekim odasi yer almistir. ihtiyag
duyuldugunda eczanelere bagl ayri
laboratuvarlarin  da  acildigi  bilinmektedir.
Mobilyalar da bazi mekanlarda eczane ve
laboratuvari ayiran elemanlar olarak
kullanilmiglardir. Calismada incelenen
eczanelerden Samatya, Yenisehir, Biyilkada
Merkez Eczanesi eczane islevi ile, Eczahane-i
Saadet, Boyaclkéyl Eczanesi farkl islevde
gliniimuzde kullanilmaktadir. Selimiye, Yenikapi
gibi eczane mekanlari gliniimiize gelememis ancak
modern mekéanlarda yine eczane islevi ile
kullanilmaktadir. Gilnlimize gelen Kuzguncuk,
Sirri Enver, Rebul Eczanesi’nin farkli modern
mekanlarda eczane islevi ile kullanildiklar tespit
edilmistir.

Anahtar Kelime: Osmanli, istanbul, Sivil eczane

Abstract

The first civilian pharmacies in Istanbul’s history
emerged during the Ottoman Empire. In this study,
the architectural features of civilian pharmacies
built in Istanbul during the Ottoman period (1800—
1923) and their spatial changes over time were
identified through fieldwork and archival sources.
Based on the data obtained, it was determined that
civilian pharmacies underwent changes due to
various reasons, such as laws enacted to alter the
number of pharmacies and urban planning
regulations after 1923. Consequently, pharmacies
either underwent spatial changes or were forced to
close. Some were also demolished. Between 1800
and 1923, private pharmacies in Istanbul operated
in standalone two-story or single-story buildings,
or on the ground floor of two- or three-story
buildings as single- or two-story units. These
buildings housed laboratories, pharmacy sections,
and in some cases, examination and physician’s
offices. It is known that separate laboratories
affiliated with the pharmacies were also opened
when necessary. In some spaces, furniture was
used as elements to separate the pharmacy from the
laboratory. Among the pharmacies examined in
this study, Samatya, Yenisehir, and Biiyiikada
Merkez Pharmacy continue to function as
pharmacies today, while Eczahane—i Saadet and
Boyacikdyli Pharmacy are used for different
purposes. Pharmacy spaces such as Selimiye and
Yenikap1 have not survived to the present day, but
are still used as pharmacies in modern spaces. The
Kuzguncuk, Sirr1 Enver, and Rebul Pharmacies
that have survived to the present day continue to
serve as pharmacies in different modern spaces.

Keyword: Ottoman, Istanbul,  Community
Pharmacy
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BOSLUK KAVRAMININ TARIHSEL VE KAVRAMSAL DONUSUMU:

STUDYO KULTURUNE YONELIK BiR YONTEM ONERISI
Selda Derguti', Emel Birer!
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'selda.derguti@std.yildiz.edu.tr
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Ozet

Mimarhk egitiminde bosluk kavrami, tarihsel ve
disiplinlerarasi  birikiminden  kopuk  bigimde
cogunlukla teknik bir tasarim meselesi olarak
islenmektedir. Oysa "bosluk"”, tarih boyunca farkh
alanlarda ¢esitli  anlamlar  kazanmistir.  Ancak
mimarlik egitiminde kavramlar ¢ogu zaman tasarim
sirecinde  olgunlasmadan islevsel  kaygilarla
sinirlandirilabilmektedir; bu da felsefi derinligin geri
plana itilmesine yol agmaktadir. Diger yandan Dana
Cuff, Architecture: The Story of Practice (1991)’de
mimarlik  bilgisinin  stlidyoda buyldk olglide
yonlendirme, elestiri ve gindelik etkilesimlerle
aktarildigini savunmaktadir. Dolayisiyla bu yalnizca
teknik bir mesele degil, oncelikle iletisimsel bir
problemdir.

Galismanin  genel amaci, mimarlk egitiminde
kavramsal dislinceye yer agmak ve bosluk kavrami
lzerinden daha aclik bir iletisim zemini olugturmaktir.
Bu dogrultuda bosluk, kronolojik bir zaman
gizgisinde tartisiilmaktadir. Boslugu okumak ve
¢ozlimlemek igin nitel yontem araci olarak yapi
sokiimi yaklasimi izlenmektedir.

Bulgular, bosluk kavraminin bes ana katmanda ele
alinabilecegini  gostermektedir.  Antik Cag’da
varolussal bir mesele; Orta Cag'da kutsal bir olgu;
Yeni ve Yakin Cagda fiziksel bir arag; Modernizmde
duyusal bir deneyim; glinimiizde ise dijital bir olgu
olarak karsimiza ¢ikmaktadir. Sonug olarak, "bosluk"
tim katmanlariyla birlikte stliidyoya Freire ve
Crysler’in elestirel pedagoji bakisiyla tasindiginda,
ogrenciyle egitimci arasinda daha zengin iletisim
baglantilari kurabilir.

Anahtar Kelime: Bosluk, Cokkatmanli Bosluk,
Mimarhk Egitiminde iletisim, Stiidyo Kiiltirt, Elestirel
Pedagoji.

Abstract

The concept of void in architectural education is
often treated as a purely technical design issue,
detached from its historical and interdisciplinary
context. Yet, "void" has acquired various meanings
in different fields throughout history. However,
concepts in architectural education, are often
confined to functional concerns before maturing
during the design process; this marginalizes
philosophical depth. On the other hand, Dana Cuff in
Architecture: The Story of Practice (1991) argues
that architectural knowledge is mostly conveyed in
the studio through guidance, critique, and daily
interactions. Therefore, this is not only a technical
issue but primarily a communicative problem.

The overall aim of the study is to create space for
conceptual thinking in architectural education and to
establish a more open ground for communication
through the concept of void. In this context, "void"
is discussed within a chronological timeline. The
deconstruction approach is employed as a
qualitative methodological tool to interpret and
analyze the "void".

The findings show that the concept of void can be
addressed in five main layers. In Antiquity, it appears
as an existential issue; in the Middle Ages, as a sacred
phenomenon; in the Modern and Contemporary
Ages, as a physical tool; in Modernism, as a sensory
experience; and today, as a digital phenomenon.
Consequently, when "void" is brought into the
studio with all its layers through the critical
pedagogical perspective of Freire and Crysler, it can
establish  richer communicative connections
between the student and the educator.

Keywords: Void, Multilayered Void, Communication
in Architectural Education, Studio Culture, Critical
Pedagogy.
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SIMULASYON KURAMI, KiTLE ILETiSIM ARACLARI VE KENTLER
Ugur Kalay'", Ali Kili¢!
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Ozet

Yapili cevreye yonelik her tasarim midahalesi, onu
deneyimleyen 6znelerin mekan algisini ve davranis
orintulerini kaginilmaz olarak bigimlendirmektedir.
GUnUmuzin postmodern toplumunda kitle iletisim
araglarinin sundugu idealize imgeler ve tiketim
kiltird, bireylerin kentsel deneyimlerini medyatik
imgeler (zerinden insa etmelerine vyol agarak
gerceklik ile kurgular  arasindaki ayrimi
belirsizlestirmektedir. Bu c¢alisma, s6z konusu
donlisimi Jean Baudrillard'in simiilasyon kurami
baglaminda kentsel mekan ve kitle iletisim araglari
kesisiminde irdelemektedir. Literatir taramasina
dayanan arastirmada, similasyon kavraminin
kuramsal c¢ercevesi ortaya konulmus; ardindan
Galataport Projesi Uzerinden medyatik kurgu ile
kentsel gergeklik arasindaki celiski tartisiimistir.
inceleme sonucunda, medyanin kurguladig idealize
imgeler ile mekanin fiili kullanimi arasinda bir kopus
yasandigl anlasilmaktadir. Bu kopus cercevesinde
bireylerin kentsel mekana yonelik beklentileri, fiili
ihtiyaglardan ¢ok medya tarafindan (retilmis
arzulara gore bicimlenmekte; kullanicilar 06zgilr
iradeleriyle tercih yaptiklarini distiniirken aslinda
onceden kurgulanmis bir deneyim kalibina
yonlendirilmektedir. Galataport 6zelinde, "Bogaz'in
sularinda  serinleme" gibi sloganlarin  alana
kruvaziyer gemilerinin yanastigi anlardaki fiziksel
gerceklikle celistigi; kamusal alan olarak sunulan
mekanlarin erisimi denetlenen birer similasyon
alanina donustugi ve tarihsel liman islevine iliskin
toplumsal bellegin tiiketim odakli yeni bir imgelem
ile ikame edildigi gorilmistlir. Sonug¢ olarak
calismada, bu sirecin kentsel tasarimcilar ve sehir
plancilari agisindan toplumsal ihtiyaglar ile yaratiimis
arzular arasindaki gerilimi ydnetme baglaminda yeni
etik sorumluluklar dogurdugu vurgulanmaktadir.

Anahtar Kelimeler: simiilasyon, Baudrillard, kitle
iletisim aracglari, medya, kentsel mekdén

Abstract

Every design intervention in the built environment
inevitably shapes the spatial perception and
behavioral patterns of the subjects experiencing it.
In today's postmodern society, the idealized images
and consumer culture offered by mass media lead
individuals to construct their urban experiences
through media-constructed images, blurring the
distinction between reality and fiction. This study
examines this transformation at the intersection of
urban space and mass media within the framework
of Jean Baudrillard's simulation theory. Based on a
literature review, the research first establishes the
theoretical framework of the concept of simulation,
then discusses the contradiction between media
construction and wurban reality through the
Galataport Project. The findings reveal that a rupture
occurs between the idealized images produced by
media and the actual use of space. Within this
rupture, individuals' expectations regarding urban
space are shaped less by actual needs than by desires
manufactured by the media; while users believe they
are making choices of their own free will, they are in
fact directed into a pre-constructed pattern of
experience. Specifically in the case of Galataport,
slogans such as "cooling off in the waters of the
Bosphorus" directly contradict the physical reality of
moments when cruise ships dock at the site; spaces
presented as public domains have been transformed
into access-controlled simulation spaces, and the
social memory of the area's historical port function
has been displaced by a new, consumption-oriented
imaginary. In conclusion, the study emphasizes that
this process generates new ethical responsibilities
for urban designers and city planners in managing
the tension between social needs and manufactured
desires.

Keywords: simulation, Baudrillard, mass media,
media, urban space
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AGILE YAZILIM GELISTIRME SURECLERINDE YAPAY ZEKA
DESTEKLI GERCEK ZAMANLI SPRINT OPTIMIiZASYONU
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Yildiz Teknik Universitesi
Ynesim.bilici@yildiz.edu.tr

Ozet

Bu calisma, yazilim projelerinde belirsizligi daha
etkin yonetmek amaciyla deterministik planlama
yontemlerini, olasiliksal risk analizi ve yapay zeka
tabanl adaptif karar mekanizmalariyla birlestiren
hibrit bir karar destek sistemi Onermektedir.
Model; CPM ve PERT ile olusturulan temel plan,
1.000 iterasyonlu Monte Carlo similasyonu ile risk
analizi ve pekistirmeli 6grenme (RL) tabanh adaptif
karar motoru olmak UGzere (¢ katmandan
olusmaktadir. Bulgular, deterministik olarak
hesaplanan 83 giinlik sirenin asiri iyimser
kaldigini, projenin %80 glivenle ancak yaklasik
198,6 glinde tamamlanabilecegini ve gecikme
olasihginin %94,3 oldugunu gostermistir. Ayrica
kritik yol disinda yer alan ancak yiksek varyansa
sahip faaliyetlerin gecikmelerde ©6nemli rol
oynadigi belirlenmistir. Gelistirilen RL tabanli karar
verme sistemi, yliksek belirsizlik altinda belirsizligi
azaltmaya yonelik proaktif ve optimize edilmis
aksiyon onerileri sunarak zaman, maliyet ve risk
dengesini iyilestirmekte; yeni is paketlerini en
uygun zaman araliklarina yerlestirme ve gugli
cizelgeleme vyetenekleriyle proje basarisini
artirmayr  ve gecikmeleri minimize etmeyi
hedeflemektedir.

Anahtar Kelime: Hibrit Proje Yénetimi, Risk
Analizi, Sprint Optimizasyonu, Yapay Zekd,
Pekistirmeli O§renme, Karar Destek Sistemleri

Abstract

This study proposes a hybrid decision support
system that integrates deterministic planning
methods with probabilistic risk analysis and Al-
driven adaptive decision mechanisms to better
manage uncertainty in software projects. The
model consists of three layers: a baseline plan
generated using CPM and PERT, a risk analysis
layer based on 1,000-iteration Monte Carlo
simulation, and a reinforcement learning (RL)-
based adaptive decision engine. The findings
reveal that the deterministic estimate of 83 days
is overly optimistic, with the project requiring
approximately 198.6 days to achieve an 80%
confidence level (P80), and exhibiting a critical
delay probability of 94.3%. Additionally, activities
outside the critical path but with high variance are
identified as major contributors to project delays.
The proposed RL-based decision-making system
reduces uncertainty under highly dynamic
conditions by generating proactive and optimized
action recommendations, improving the balance
between time, cost, and risk. It also demonstrates
strong scheduling capabilities by placing new work
packages into the safest time windows, ultimately
aiming to enhance project success rates and
minimize delays.

Keywords: Hybrid Project Management, Risk
Analysis, Sprint  Optimization,  Artificial
Intelligence, Reinforcement Learning, Decision
Support Systems


mailto:nesim.bilici@yildiz.edu.tr

GRAD SYMPOSIUM’26 Ui wls

YTU

FEN BILIMLERI
ENSTITUSU

PASTORAL LANDSCAPES AND YORUK MOBILITY iN SOUTHERN
ANATOLIA: CONTINUITY, DECLINE, AND SPATIAL

TRANSFORMATION
Gizem Senel ', Zeynep Giil Unal*
"Department of Architecture
Yildiz Technical University
gizem.senel@std.yildiz.edu.tr
’Department of Architecture
Yildiz Technical University
zgulunal@gmail.com

Abstract

This study examines pastoral mobility in Southern
Anatolia through the lenses of historical
continuity, present-day decline, and spatial
transformation. The seasonal movement of Yoruk
communities, structured around the yaylak—kislak
system, is approached as a spatial organization
linked to land use, settlement patterns, and
cultural landscape formation. The study focuses
on the Girdev Plateau in Mugla and its associated
winter villages, while the settlement patterns of
Sarikegili Yoriks that continue seasonal migration
along Mersin—Konya routes are examined as a
comparative case. The research is based on field
observations and semi-structured interviews
conducted in Girdev together with existing
empirical studies on Sarikegili Yoriks. The findings
indicate that pastoral mobility throughout the
region has not disappeared altogether, yet it
continues as a fragmented spatial continuity
expressed through varying intensities and
practices. While the Girdev case reflects a partially
permanent upland settlement pattern and the
Sarikecili case reflects temporary tent-based
settlements, both examples show a continuity of
environmental and practical knowledge shaping
settlement location and spatial organization. Thus,
the study argues that Yorik mobilities should be
perceived as cultural landscapes with living
heritage that stem from the relationship between
movement, settlement, and land use.

Keywords: Yériik communities, pastoral mobility,
cultural landscape, living heritage, transhumance

Ozet

Bu c¢alisma, Gilney Anadolu’daki pastoral
hareketliligi tarihsel sireklilik, gincel daralma ve
mekansal donlsim ekseninde incelemektedir.
Yorik topluluklarinin  yaylak—kislak  sistemi
etrafinda sekillenen mevsimsel hareketliligi, arazi
kullanimi, yerlesim dlzeni ve kiltirel peyzaj
Uretimiyle iliskili mekansal bir drgiitlenme bigimi
olarak ele alinmaktadir. Calismanin odagini Mugla
Girdev Yaylasi ve bagh kislaklar olustururken,
Mersin—Konya hattinda mevsimsel gb¢
faaliyetlerini  slrdiren Sarikegili  Yoriklerinin
yerlesim pratikleri karsilastirmali bir vaka olarak
ele alinmistir. Arastirma, Girdev'de yiritiilen saha
gozlemleri ve yari-yapilandiriimis gorismeler ile
Sarikecililer Gzerine mevcut ampirik calismalarin
birlikte yorumlanmasina dayanmaktadir. Bulgular,
pastoral hareketliligin bolgede bitlinliyle ortadan
kalkmadigini, farkh topluluklarda, farkh yogunluk
ve pratikler Uzerinden pargali bir mekansal
sureklilik olarak devam ettigini gostermektedir.
Girdev'de kismen kalicilasmis yaylak yerlesimleri
ile Sarikegili 6rneginde gecici ¢adir yerlesimleri
arasinda hareketlilik rejimleri farklilassa da,
yerlesim konumlandirmasini belirleyen ¢evresel ve
pratik bilginin strekliligi dikkat cekmektedir. Bu
nedenle c¢alisma, Yoruk hareketliliginin yalnizca
tarihsel bir gecim bicimi olarak degil, hareket,
yerlesim ve arazi kullanimi iliskisi Gzerinden
okunabilen bir kiltlirel peyzaj ve yasayan miras
unsuru olarak degerlendirilmesini 6nermektedir.

Anahtar Kelime: Yoriikler, pastoral gog, kiiltiirel
peyzaj, yasayan miras, transhiimans
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Sistemik lupus eritematozus (SLE), eklemler,
bobrekler, cilt, hematopoetik sistem ve sinir
sistemi dahil olmak {izere wviicudun c¢esitli
organlarini etkileyen bir otoimmiin hastaliktir.
SLE'nin nasil gelistigi tam olarak anlasilamadigi
icin, etkili tedaviler bulmak biiyiik bir zorluktur.
Bu c¢alismada, SLE hastalarindan elde edilen
GSE112087 kodlu NGS veri seti Gene Expression
Omnibus (GEO) veritabanindan elde edilerek
kullanilmis ve diferansiyel gen ekspresyon analizi
gerceklestirilmistir. Kritik potansiyel terapdtik
hedefleri saptamak amaciyla analiz yoluyla tespit
edilen yukari regiile edilmis genler kullanilarak
protein-protein etkilesim aglar1 olusturulmustur.
RIG-I, MDAS, MX1, IFIT1 ve XAF1 proteinleri
hastalik siirecinde 6nemli bir rol oynayan 6ncelikli
hedef proteinler olarak secilmistir. Aday
bilesiklerin kritik hedef proteinlerle etkilesimleri,
molekiiler kenetlenme yontemleri kullanilarak in
silico olarak analiz edilmistir.  Sirolimus,
nintedanib, ribavirin, valganciclovir, dieckol ve
pranlukast molekiillerinin, bu asir1 eksprese edilen
genlerin proteinleriyle giiclii etkilesim modelleri
sergiledigi bulunmustur. Sonuglar, bilesiklerin
hedef proteinlere giiclii bir sekilde baglandigini ve
onlar1 inhibe ettigini, hastalik siirecinde 6nemli bir
terapotik potansiyele sahip oldugunu
gostermektedir.

Anahtar Kelimeler: SLE (Sistemik  Lupus
Eritematozus), Diferansiyel Gen Ekspresyon
Analizi, Molekiiler Kenetleme

Abstract

Systemic lupus erythematosus (SLE) is an
autoimmune disease that affects various organs of
the body, including the joints, kidneys, skin,
haematopoietic system and nervous system. As
the exact mechanism underlying the development
of SLE is not fully understood, finding effective
treatments remains a major challenge. In this
study, an NGS dataset coded GSE112087,
obtained from SLE patients via the Gene
Expression Omnibus (GEO) database, was
utilised to perform differentially gene expression
analysis. Protein- protein interaction networks
were constructed using the up-regulated genes
identified through the analysis to determine
critical potential therapeutic targets. The proteins
RIG-I, MDAS, MXI1, IFIT1 and XAF1 were
selected as priority target proteins playing a
significant role in the disease process. The
interactions of the candidate compounds with the
target critical proteins were analysed in silico
using molecular docking methods. It was found
that the molecules sirolimus, nintedanib,
ribavirin, valganciclovir, dieckol, and pranlukast
exhibit strong interaction patterns with the
proteins of these overexpressed genes. The results
demonstrate that the compounds bind strongly to
the target proteins and inhibit them, indicating
significant therapeutic potential in the disease
process.

Keywords : SLE (Systemic Lupus Erythematosus),
Differentially  Gene  Expression  Analysis,
Molecular Docking
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CHARACTERIZATION OF EXTRACTS PREPARED FROM HYPERICUM
PERFORATUM L. PLANT ORIGINATING FROM MERSIN-SILiFKE
(CALTIBOZKIR) WiTH DIFFERENT ORGANIC SOLVENTS AND THEIR
EFFECTS ON WOUND HEALING

Yusuf YILDIZ*, Basak DENIZ2, Ege AKCAY3, Ziilal GUNAY?, ligin KIMIZ-GEBOLOGLU $, Murat ELIBOLS

Bioengineering Department
Ege University
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2basakdeniz.1324@gmail.com
3egekcay35@gmail.com
4zulal.gunay13@gmail.com
Jilgin.kimiz@gmail.com
Selibol.murat@gmail.com

Abstract

Hypericum perforatum L. (St. John’s Wort) is a
medicinal plant widely reported in the literature for
its wound-healing properties due to its rich
phytotherapeutic content. In this study, H.
perforatum L. samples obtained from the Mersin—
Silifke region were analyzed by HPLC, and it was
aimed to determine the biological activities and
wound-healing potential of extracts prepared using
solvents of different polarities. Antioxidant activity
values of 92.75% and 92.8% were observed for
ethanol and methanol extracts, respectively, while
total phenolic content was determined as 148.3 mg
GAE/g and 114.6 mg GAE/g. In terms of antimicrobial
activity, the ethanol extract exhibited an inhibition
zone of 8 mm against S. aureus. According to the MTT
assay performed on the L929 cell line, the safe
concentration for cell viability was determined to be
25 pg/mL. In the in vitro scratch assay conducted with
the HaCaT cell line, the ethanol extract significantly
promoted cell migration at the early stage. The
findings suggest that H. perforatum L. extracts from
the Silifke region may serve as an alternative to
traditional macerates and dietary supplements.

Keywords: Hypericum perforatum L., St. John’s Wort,
DPPH, Phenolic Content, HPLC, Cytotoxicity, Scratch
Assay

Ozet

Hypericum perforatum L. (sar1 kantaron) zengin
fitoterapotik igerigiyle yara iyilestirici 0Ozellikleri
literatiirde yaygin olarak raporlanmis tibbi bir bitkidir.
Bu c¢alismada, Mersin-Silifke bolgesinden temin
edilen H. perforatum L. &rnekleri HPLC ile analiz
edilmistir ve farkli polaritedeki ¢oziiciilerle hazirlanan
ekstraktlarin biyolojik aktivitelerinin ve yara iyilesme
potansiyelinin belirlenmesi amaglanmistir. Etanol ve
metanol ile yapilan ekstraksiyonlarda sirasiyla
992,75 ve %92,8 antioksidan akvite gozlemlenirken
toplam fenolik madde degerlerinde ise 148,3 mg GAE
/ g ve 114 ,6 mg GAE / g degerleri bulunmustur.
Antimikrobiyal etki olarak S. aureus bakterisi
lizerinde etanol ekstresi 8 mm zon capr ile
antimiktrobiyal etki gdstermistir. L929 hiicre hattinda
gergeklestirilen MTT testi ile hiicre canliligi lizerinde
giivenli konsantrasyon degeri 25 pg/mL olarak
belirlenmistir. HaCat hiicre hattiyla yapilan in vitro
¢izik testinde; etanollii ekstraktinin erken evrede
hiicre migrasyonunu anlamli  6l¢iide  uyardigi
gozlemlenmistir. Elde edilen bulgular, Silifke
yoresine ait sar1 kantaron ekstraktlarinin geleneksel
maseratlara ve gida takviyelerine alternatif teskil
edebilecegini gostermektedir.

Anahtar Kelime: Hypericum perforatum L., St.
John’s Wort, DPPH, Fenolik Madde, HPLC,
sitotoksisite, hiicre ¢izik testi
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REAL-TIME ADAPTIVE MODEL PREDICTIVE CONTROL OF A DC
MOTOR: A COMPARATIVE STUDY OF RLS AND KALMAN FILTER
ESTIMATiION UNDER PHYSICAL DISTURBANCES
Mohamed Khaled Gaml Ali Mohamed, Claudia Fernanda Yasar
Department of Control and Automation Engineering, Yildiz Technical University, Davutpasa
Campus, Esenler, Istanbul 34320, Turkey.

mohamed.mohamed@std.yildiz.edu.tr
cfyasar@yildiz.edu.tr

Abstract

This paper presents a comparative analysis of real-
time control strategies for a direct current (DC)
motor  subjected to unmodeled physical
disturbances. Fixed-model controllers, such as
Proportional-Integral (PI) controllers, often struggle
to maintain tracking accuracy under dynamic loads
and varying friction. To address this limitation, this
study evaluates and compares a Pl controller, a
Linear Model Predictive Controller (LMPC), and an
Adaptive Model Predictive Controller (AMPC) using a
microcontroller-based hardware-in-the-loop setup.
The AMPC framework utilizes online parameter
estimation via Recursive Least Squares (RLS) and
Linear Kalman Filter (KF) algorithms. During a
continuous sine-wave tracking experiment, an
external load was abruptly applied to the motor
shaft. Real-time results demonstrate that while the
PI and LMPC faced uncompensated steady-state
errors under the increased load, both adaptive
algorithms successfully identified the changing
system dynamics. The AMPC dynamically adjusted
its internal predictive model and control effort,
rapidly restoring tracking performance. This study
highlights the practical advantages of adaptive
predictive frameworks for physical systems
operating under unexpected disturbances.

Keywords: Software for control, hardware for
control, Real-time experiment, MPC, Proportional-
Integral Control, Parameter Estimation, AMPC.

Ozet

Bu bildiri, modellenmemis fiziksel bozuculara maruz
kalan bir dogru akim (DC) motoru icin gercek zamanh
kontrol stratejilerinin karsilastirmali  bir analizini
sunmaktadir. Oransal-integral (PI) kontrolorler gibi
sabit modelli kontrolorler, genellikle dinamik yikler
ve degisen sirtinme altinda izleme hassasiyetini
korumakta zorlanirlar. Bu kisitlamayr ele almak
amacliyla bu calisma, mikrodenetleyici tabanli bir
donglide donanim (hardware-in-the-loop) kurulumu
kullanarak bir Pl kontrolér, Dogrusal Model Ongériili
Kontrolér (LMPC) ve Uyarlamali Model Ongérili
Kontrolori (AMPC) degerlendirmekte ve
karsilastirmaktadir. AMPC yapisi, Ozyineli En Kiigiik
Kareler (RLS) ve Dogrusal Kalman Filtresi (KF)
algoritmalari  aracilhiglyla  ¢evrimigi  parametre
kestiriminden faydalanmaktadir. Sirekli bir sinis
dalgasi izleme deneyi sirasinda, motor miline aniden
dis bir yik uygulanmistir. Gergek zamanl sonuglar,
artan yuk altinda PI ve LMPC'nin telafi edilemeyen
kalici durum (steady-state) hatalariyla
karsilasmasina  ragmen, her iki uyarlamali
algoritmanin degisen sistem dinamiklerini basarili bir
sekilde tespit ettigini gostermektedir. AMPC, dahili
Ongorici modelini ve kontrol eforunu dinamik
olarak ayarlayarak izleme performansini hizla eski
haline getirmistir. Bu ¢alisma, beklenmedik
bozucular altinda calisan fiziksel sistemler icin
uyarlamali 6ngorict yapilarin pratik avantajlarini
vurgulamaktadir.

Anahtar  Kelime: Kontrol yazilimi, Kontrol

c{onammz, Gergek zamanli deney, MPC, Oransal-
Integral Kontrol, Parametre Kestirimi, AMPC
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GELENEKSEL AHSAP AMBAR YAPILARINDA SOKULEBILIRLIK VE
YENIDEN KULLANILABILIRLIK POTANSIYELININ
DEGERLENDIRILMESI: ERFELEK
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L.2Mimarlik Anabilim Dali
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Ozet

Yapi sektériinde artan kaynak tiketimi ve atik
Uretimi, mevcut yapilarin sokilebilirlik ve yeniden
kullanim potansiyelinin arastirilmasini 6nemli hale
getirmistir. Calisma kapsaminda Sinop kirsalinda
bulunan geleneksel bir ahsap ambar yapisi
incelenmis; yapinin tasiyici sistemi, baglant
detaylari ve malzeme 0Ozellikleri literatlirde yer
alan kriterler dogrultusunda degerlendirilmistir.
Elde edilen veriler dogrultusunda yapi elemanlari
analiz edilerek yapinin sokilebilirlik kapasitesine
iliskin bir 6n degerlendirme yapilmistir. Calisma,
geleneksel ahsap  yapilarin sokilebilirlik
kapasitelerinin analiz edilmesine yonelik bir
degerlendirme yaklasimi sunmayi ve bu yapilarin
yeniden kullanim potansiyelinin arastiriimasina
katki saglamayi hedeflemektedir.

Anahtar Kelime: Gelenek ahsap ambar yapilari,
sokiilebilirlik, yeniden kullanilabilirlik

Abstract

Increasing resource consumption and waste
generation in the construction sector have made
it essential to investigate the dismantlability and
reuse potential of existing structures. As part of
this study, a traditional wooden barn located in
the rural area of Sinop was examined; the
structure’s load-bearing system, connection
details, and material properties were evaluated in
accordance with criteria found in the literature.
Based on the data obtained, the structural
elements were analyzed to conduct a preliminary
assessment of the structure’s dismantlability
capacity. The study aims to present an evaluation
approach for analyzing the dismantlability
capacity of traditional wooden structures and to
contribute to research on the reuse potential of
such structures.

Keywords: Traditional timber granary structures,
disassemblability, reusability
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DESIGN AND COMPARATIVE ANALYSIS OF PLASTIC
OPTICAL FIBER-BASED COMMUNICATION SYSTEMS FOR
AIRCRAFT APPLICATIONS: SYSTEM LEVEL DESIGN AND

COMPARATIVE EVALUATION OF ARINC-429

TRANSMISSION OVER PLASTIC OPTICAL FIBER
Davud SULEYMANOV ', Bulent BOLAT?
12 Department of Electronics and Communication Engineering
Yildiz Technical University
Udavud suleymanov@yildiz.edu.tr
Abstract 2bbolat@yildiz.edu.tr

This study investigates ARINC-429 data Ozet

transmission over a plastic optical fiber (POF) link
by modeling end-to-end electrical-optical and
optical—electrical conversion in a simulation
environment. The proposed link is evaluated for
aircraft applications by considering practical
channel effects, including fiber attenuation, inline
connector losses, quarter-bend losses, receiver
sensitivity, and temperature-dependent transmitter
power variation. Two plastic optical fiber
candidates, BH-4001 and GH-4001, are compared
with a glass optical fiber (GOF) reference link
under identical operating conditions. BER is used
as the main performance metric, and safe link
length is defined as the maximum length for which
BER remains below 10 over -40°C to +85°C.
Under worst-case temperature and loss conditions,
safe lengths are obtained as 60 m for BH-4001, 80
m for GH-4001, and 620 m for GOF. As shown in
Fig. 1, the results indicate that POF-based links
can be considered a feasible alternative for short-
range onboard ARINC-429 transmission when
aircraft-related temperature, connector, and
bending constraints are included in the link design.
The end-to-end EO—OE model also enables optical
ARINC-429 transmission to be evaluated together
with the electrical interface at the system level.

Keywords: ARINC-429, Plastic Optical Fiber,
Optical Avionics Link

Bu calisma, ARINC-429 veri iletiminin plastik optik
fiber tabanli bir hat Uzerinden tasinabilirligini,
simiilasyon ortaminda uctan uca elektriksel—optik
ve  optik—elektriksel  doénisim  modeliyle
incelemektedir. Onerilen baglanti, ucak ici
haberlesme icin fiber zayiflamasi, ara konnektor
kayiplari, kablo glzergahindaki donislerden
kaynaklanan biikilme kayiplari, alici hassasiyeti ve
sicakliga bagh verici glic degisimi dikkate alinarak
degerlendirilmistir. BH-4001 ve GH-4001 plastik
optik fiber adaylari, ayni calisma kosullarinda cam
optik fiber referans baglantisi ile karsilastiriimistir.
BER temel performans 6lglti olarak kullaniimis ve
glvenli mesafe, -40°C ile +85°C araliginda BER
degerinin  10®un altinda kaldigi maksimum
uzunluk olarak tanimlanmistir. En kéti sicakhk ve
kayip kosullarinda glvenli baglanti uzunlugu BH-
4001 igin 60 m, GH-4001 igin 80 m ve cam optik
fiber icin 620 m olarak elde edilmistir. Sonuglar
plastik optik fiber tabanli baglantilarin ucak ici
sicaklik, konnektor ve bikilme kisitlar tasarima
dahil edildiginde kisa mesafeli ARINC-429 iletimi
icin  uygulanabilir  bir alternatif oldugunu
gostermektedir. Uctan uca EO—OE modeli, optik
ARINC-429 iletiminin elektriksel araylzle birlikte
sistem diizeyinde degerlendirilmesine de imkan
vermektedir.

Anahtar Kelimeler: ARINC-429, Plastik Optik
Fiber, Ucak I¢i Haberlesme
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LiKENLE ILiSKiLi BAKTERILERIN ENDUSTRIYEL ENZIiM URETIM

POTANSIYALLERININ ARASTIRILMASI
Beyzanur MAYA TURK', Hilal AY?
'Molekiiler Biyoloji ve Genetik Anabilim Dalt
Yildiz Teknik Universitesi
\beyzanur.mayaturk@yildiz.edu.tr

Ozet

Likenler, zorlu gevre kosullarina uyum saglayabilen ve
bu sayede 06zgin metabolik 6zellikler gelistirmis
mikroorganizmalari barindiran kompleks
ekosistemlerdir. Bu ¢alisma kapsaminda, Canakkale ili
Biga ve Karabiga bolgelerinden toplanan liken
orneklerinden aktinobakteriler icin segici besiyerleri
kullanilarak bakteri izolasyonu gergeklestirilmistir. Elde
edilen on izolatin biyoteknolojik potansiyeli, seliilaz,
amilaz, proteaz ve lipaz gibi endistriyel agidan 6nem
taslyan enzimlerin Uretim kapasitesi lzerinden agar
bazli enzim tarama vyontemleri ile incelenmistir.
16S rRNA gen dizileme ve filogenetik analiz sonuglari,
ozellikle K1A1-R1 izolatinin yakin referans suslardan
ayristigini gdstermistir. Bu durum, séz konusu izolatin
potansiyel olarak yeni bir tir olabilecegini
distindirmektedir. Ancak bu degerlendirme mevcut
verilerle sinirli olup, kesin bir taksonomik tanimlama
icin genom dilzeyinde analizlerin tamamlanmasi
gerekmektedir. Bu amagla ilgili izolat igin tim genom
dizileme calismalari surdirilmektedir.
Elde edilen bulgular, liken iliskili bakterilerin 6zellikle
enzim Uretimi acgisindan dikkate deger bir potansiyele
sahip oldugunu ortaya koymaktadir. Bu
mikroorganizmalarin tarim uygulamalarinda biyogiibre
olarak ve farkli enddstriyel slreglerde biyoenzim
kaynagi olarak degerlendirilebilecegi duslinilmektedir.
Bu calisma, vyerel mikrobiyal cesitliligin ortaya
konulmasina katki saglamakta ve biyoteknolojik agidan
degerlendirilebilecek yeni aday mikroorganizmalarin
belirlenmesine yonelik bir baslangi¢ sunmaktadir.

Anahtar Kelime: Lichen-associated bacteria,
Actinobacteria, Hydrolytic enzymes, Enzyme
production, Bioprospecting, 16S rRNA gene analysis,
Streptomyces sp., Phylogenetic analysis

Abstract

Lichens are complex ecosystems that host diverse
microorganisms capable of adapting to harsh
environmental conditions and developing unique
metabolic features. In this study, bacterial isolates were
obtained from lichen samples collected in the Biga and
Karabiga regions of Canakkale, Turkiye, using different
selective culture media. A total of ten isolates were
evaluated for their biotechnological potential based on
the production of industrially relevant enzymes,
including cellulase, amylase, protease, and lipase, using
plate-based enzyme screening assays.
According to 16S rRNA gene sequencing and
phylogenetic analysis, the isolate K1A1-R1 showed a
clear divergence from closely related reference strains.
This observation suggests that the isolate may
represent a potential novel species. However, this
assessment is based on preliminary molecular data,
and further genome-level analyses are required for
definitive taxonomic classification. Whole-genome
sequencing studies for this isolate are currently in
progress.

The findings indicate that lichen-associated bacteria
may represent a promising source of robust and
functionally diverse enzymes. These microorganisms
could be considered for applications in agriculture as
biofertilizers and invarious industrial processes that
require stable biocatalysts. This study contributes to
the exploration of local microbial diversity and provides
a basis for identifying new candidates for sustainable
biotechnological applications.

Keywords: Lichen-associated bacteria, Actinobacteria,
Hydrolytic enzymes, Bioprospecting, 16S rRNA gene
sequencing, Phylogenetic analysis, Enzyme screenin
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P-I-N PEROVSKIT GUNES PILLERINDE C60 FULLEREN TUREVI VE 5CB

TABANLI BIR SIVI KRISTALI KULLANILARAK ARA YUZEY MUHENDISLIGI

ILE VERIM VE KARARLILIK iYILESTIRMESI

C. Ekici®*, N. Yilmaz Canli°, S. Giines®
aYildiz Teknik Universitesi, Fizik B6liimii, 34210 Istanbul, Tiirkiye

ce.ekici@gmail.com , nivilmaz@yildiz.edu.tr , sgunes@yildiz.edu.tr

Ozet

Perovskit gines pilleri, ylksek glic donlstim verimleri
nedeniyle 6ne ¢cikmasina karsin, nem, oksijen ve 1sik
altinda gosterdikleri kararsizlik nedeniyle uzun dénem
uygulamalarda 6nemli sinirlamalara sahiptir [1]. Bu
¢alismada, p-i-n yapidaki perovskit glines pillerinde
ara ylzey mihendisligi yaklasimiyla
Buckminsterfullerene (C60) ve 4-Cyano-4'-
Pentylbiphenyl (5CB) sivi kristal malzemelerinin ayri
ayri ve karnisim halinde kullanimlarinin  aygit
performansi  ve kararliigi  Uzerindeki etkileri
incelenmistir.  Ara  ylzeyde  kullanilan  bu
malzemelerin, perovskit glines pillerinde desik tasiyici
tabaka olarak kullanilan NiOx tabakasina hidrofobik
ozellik kazandirarak su ve oksijen difiizyonuna karsi
direnci artirmasi, boylece aygitlarin kararhliginin
arttirlmasi  hedeflenmistir [2]. €60 ve 5CB
malzemeleri kullanilarak ara ylizey diizenlemesinin
gli¢ donlisiim verimini artirdigini gdstermistir. Ayrica,
1000 saate kadar gergeklestirilen  kararlilik
olgimlerinde aygit performansinin referans gines
pillerine kiyasla daha iyi korundugu gozlemlenmistir.
Sonuglar, €60 ve 5CB kullaniminin perovskit glines
pillerinde hem verim, hem de uzun dénem kararhlik
acisindan etkili bir ara yiizey stratejisi sundugunu
ortaya koymaktadir.

Abstract

Perovskite solar cells stand out due to their high
power conversion efficiencies, but they have
significant limitations in long-term applications due to
their instability under humidity, oxygen, and light [1].

In this study, the effects of using
Buckminsterfullerene  (C60) and  4-Cyano-4'-
Pentylbiphenyl (5CB) liquid crystal materials

separately and in mixtures on the device performance
and stability were investigated using an interface
engineering approach in p-i-n perovskite solar cells.
The aim was to increase the resistance to water and
oxygen diffusion by imparting hydrophobic properties
to the NiOx layer used as a hole carrier layer in
perovskite solar cells using these materials at the
interface, thus increasing the stability of the devices
[2]. It was shown that the interface arrangement
using C60 and 5CB materials increased the power
conversion efficiency. In addition, it was observed
that the device performance was better preserved
compared to the reference solar cells in stability
measurements performed up to 1000 hours. The
results reveal that the use of C60 and 5CB offers an
effective interface strategy in perovskite solar cells in
terms of both efficiency and long-term stability.
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KARARLILIGA ETKISININ INCELENMESI
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Ozet

Perovskit giines pilleri, glic dontsim verimliliklerindeki
iyilesmeler ve ayarlanabilir optoelektronik 6zellikleri
sayesinde Uglncl nesil fotovoltaikler arasinda énemli bir
arastirma konusu haline gelmistir. Perovskit glines
pillerinde yuzey kusurlari, ylk tasiyici yeniden birlesmesi ve
uzun doénem kararlihik problemleri, bu cihazlarin
ticarilesmesini sinirlayan temel nedenler arasinda yer
almaktadir.

Bu calismada, yizey kusurlarini baskilamak, yik tasiyici
yeniden birlesmesini azaltmak ve uzun doénem cihaz
kararliligini korumak amaciyla kiral smektik faza sahip sivi
kristal (LC), farkh konsantrasyonlarda (0.0025, 0.005 ve
0.01 wt.%) hazirlanarak spin kaplama ydntemiyle
NiOx/perovskit ara ylizeyine entegre edilmistir. Elde edilen
sonuglara gore, 0.005 wt.% LC katkili cihaz en yilksek
performansi gostermistir. Referans cihazda %10.96 olan
gli¢ donlisiim verimi, LC katkisiyla %12.76'ya ylikselmistir.
PL analizleri, LC katkisiyla PL siddetinin arttigini ve buna
bagh olarak kusur yogunlugunun azaldigini ortaya
koymugstur. FESEM goriintileri, 6zellikle 0.005 wt.% LC
konsantrasyonunda daha bilyiik ve homojen tane
yapilarinin  olustugunu ve buna bagh olarak film
morfolojisinin iyilestigini gdstermistir. Ayrica 21 giin siliren
stabilite testlerinde, 0.005wt.% LC iceren cihazlarin

baslangic  performansini  blylk 06l¢ide korudugu
belirlenmistir.
Elde edilen bulgular, kiral smektik sivi kristallerin

NiOx/perovskit ara ylizeyinde kullaniminin hem verim hem
de uzun doénem kararliligi iyilestiren etkili bir ara ylizey
mihendisligi yaklasimi oldugunu géstermektedir.
Bu arastirma, Yildiz Teknik Universitesi Bilimsel Arastirma
Projeleri Koordinasyon Birimi (BAP) tarafindan FLY-2026-
6973 proje numarasiyla desteklenmistir.
Anahtar Kelimeler: Perovskit Glines Huicreleri, Sivi Kristal,
Arayliz Mihendisligi

Abstract

Perovskite solar cells have become a major area of research
among  third-generation  photovoltaics due to
improvements in power conversion efficiency and their
tunable optoelectronic properties. Surface defects, charge
carrier recombination, and long-term stability issues in
perovskite solar cells are among the primary factors
limiting the commercialization of these devices.

In this study, a liquid crystal (LC) with a chiral smectic phase
was prepared at different concentrations (0.0025, 0.005,
and 0.01 wt.%) and integrated onto the NiOx/perovskite
interface via spin coating. According to the results, the
device with 0.005 wt.% LC doping exhibited the highest
performance. The power conversion efficiency, which was
10.96% in the reference device, increased to 12.76% with
LC doping.

PL analyses have shown that the addition of LC increases PL
intensity and, consequently, reduces defect density. FESEM
images have shown that larger and more homogeneous
particle structures form, particularly at a 0.005 wt.% LC
concentration, leading to improved film morphology.
Additionally, in 21-day stability tests, it was determined
that devices containing 0.005 wt.% LC largely maintained
their initial performance.

The findings demonstrate that the use of chiral smectic
liquid crystals at the NiOx/perovskite interface is an
effective interfacial engineering approach that improves
both efficiency and long-term stability.

This research was supported by the Scientific Research
Projects Coordination Unit (BAP) at Yildiz Technical
University under project number FLY-2026-6973.

Keywords: Perovskite Solar Cells, Liquid Crystal, Interface
Engineering
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BASINCLI SULAMA SEBEKELERINDE ENERJI KAZANIMI VE IGDIR

TUZLUCA UNLENDi SULAMASI ORNEGI
Gokhan Ayna', Hayrullah Agaccioglu'?
Insaat Miihendisligi
Yildiz Teknik Universitesi
Lookhan.ayna@std.vildiz.edu.tr
2agacci@yildiz.edu.tr

Ozet

Artan nifus, sanayi ve ekonomik gelismeler gibi
faktorlerin yonlendirdigi buylyen kiiresel enerji
talebi nedeniyle, yenilenebilir enerji kaynaklarinin
arastirilmasi buylik ©6nem tasimaktadir. Temiz
enerji kaynaklari arasinda hidroelektrik enerji hala
onemli bir yer tutmaktadir. Bu calisma, sulama
sistemlerinin sirdirilebilir tarim uygulamalarini
destekleyen, enerji lreten varliklara doénisme
potansiyelini vurgulamak amaciyla
gerceklestirilmistir. Sulama sistemlerinin elektrik
Uretme potansiyelini arastirmak i¢in pilot sulama
sistemi olarak Igdir Tuzluca Unlendi Baraji Sulama
sistemi secilmis ve Tirkiye Cumhuriyeti Tarim ve
Orman Bakanhg Tarimsal Arastirmalar ve
Politikalar Genel Mudurligi (TAGEM) ve Devlet Su
isleri Genel Mudiirligi (DSI) tarafindan saglanan
veri setleri kullanilarak hidroelektrik Gretme
potansiyeli arastiriimistir.

Sonuglar, Igdir Tuzluca Unlendi Baraji Sulama
sisteminde boru hattinin minferit bolgelerinde
bulunan basing kirici vana odalari ve maslak
yapilarindaki fazla basingtan yillik (bir sulama
sezonu boyunca) 46 GWh elektrik Uretme
potansiyeli oldugunu gostermistir.

Anahtar Kelime: Yenilenebilir enerji, Sulama
sistemleri, Basing Kirici Vana, PAT

Abstract

Due to the growing global energy demand driven
by factors such as increasing population,
industrialization, and economic development, the
exploration of renewable energy sources is of
paramount importance. Among clean energy
sources, hydroelectric power continues to hold a
prominent position. This study was conducted to
highlight the potential of transforming irrigation
systems into energy-generating assets that
support sustainable agricultural practices. To
investigate the electricity generation potential of
irrigation systems, the 1gdir Tuzluca Unlendi Dam
Irrigation System was selected as a pilot study. The
hydroelectric generation potential was estimated
using datasets provided by the Republic of Tiirkiye
Ministry of Agriculture and Forestry General
Directorate of Agricultural Research and Policies
(TAGEM) and the General Directorate of State
Hydraulic Works (DSI). The results demonstrated
an annual potential (over a single irrigation
season) to generate 46 GWh of electricity from the
excess pressure head available at the pressure-
reducing valve chambers and break pressure tanks
located along various segments of the pipeline
within the Igdir Tuzluca Unlendi Dam Irrigation
System.

Keywords: Renewable energy, Irrigation systems,
Pressure Reducing Valve, PAT
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ETIK BIRLIKTE OLUS: MIMARLIK DiSIPLINI ICIN INSANDAN OTE
BiR CERCEVE ONERISI

Naime Dilge Karakus®", Aysen Ciravoglu®

IMimarlik Anabilim Dali, Yildiz Teknik Universitesi

*dilge.karakus@std.yildiz.edu.tr

Ozet

Mimarlik disiplininde etik tartigmalar, agirlikli olarak
mesleki ylikiimliiliikler baglaminda insan merkezli bir
yaklagimla sekillenmektedir. Ancak krizler c¢aginda
mimarlik disiplininin rolii, insan merkezli ihtiyaglarin
Otesine gegerek insandan Ote diisiince baglaminda etik
O0zne ve sorumluluklarin yeniden tanimlanmasini
gerektirmektedir.  Nitel bir arastirma  yontemi
kapsaminda kuramsal agilima dayanan bu c¢alisma,
mimarlik disiplininde etik diisiincenin insan merkezli
ontolojik sinirhiliklarimi agia ¢ikarmayi ve mimarlik
disiplini i¢in insandan O&te bir doniisim zemini
tanimlamayr amaglamaktadir. Bu kapsamda ‘etik
birlikte olus’ yaklasimi, mimarlik disiplininde etik 6zne
ve sorumlulugun kapsamini insandan o6te kuramsal
zemin baglaminda genisletmeye olanak saglayan etik
bir ¢ergeve olarak onerilmektedir.

Anahtar Kelime: Etik birlikte olus, Insandan éte

Abstract

Ethical discussions within the discipline of
architecture are predominantly shaped by a human-
centered approach within the context of professional
obligations. However, in this age of crises, the role
of the architectural discipline requires a redefinition
of ethical subjects and responsibilities within a
more-than-human framework, extending beyond
human-centered needs. As a qualitative research
study grounded in theoretical exploration, this work
aims to reveal the human-centered ontological
limitations of ethical thought within the discipline of
architecture and to define a foundation for a
transformation of the discipline that extends more-
than-human. In this context, the ‘ethical co-
becoming’ approach offers an ethical framework
that expands the scope of the ethical subject and
responsibility within the discipline of architecture,
extending more-than-human.

Keywords: Ethical co-becoming, More-than- human
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SERMAYE DiNAMIKLERI VE MEKANSAL PLANLAMA iLiSKiSi:
KOCAELI KORFEZ ILCESINDE SANAYI GELIiSIMININ MEKANSAL

ETKIiLERI
Oduzhan Bulut?

I1Sehir ve Bélge Planlama, Yildiz Teknik Universitesi

loguzhan.bulut@std.yildiz.edu.tr

Ozet

Bu calisma, tiretim iliskilerinin mekéansal
yansimalariin sanayi ve lojistik faaliyetlerin
yogunlastigr alanlarda nasil sekillendigini
Kocaeli’'nin  Korfez  ilgesi  iizerinden
incelemektedir. Mekanin yalnizca fiziksel bir
zemin degil, ekonomik, politik ve toplumsal
iligkilerin tiretildigi dinamik bir yap1 oldugu
kabuliinden hareketle, calisma Lefebvre’nin
mekanin dretimi yaklasimi ve Harvey’in
mekansal sabitleme kavrami ¢ergevesinde
kurgulanmastir.

1980 sonrasi neoliberal politikalarla birlikte
artan sermaye hareketliliginin planlama
siirecleri  tlizerindeki etkisi ele alinmakta;
ozellikle planlama  kararlarinin  piyasa
dinamikleri dogrultusunda nasil yeniden
bicimlendigi sorgulanmaktadir. Bu kapsamda
Korfez ilgesinde 19802025 yillar1 arasinda
gerceklesen sanayi gelisimi ile mekansal
planlama kararlar1 arasindaki iligki c¢ok
katmanli bir analiz yontemiyle incelenmistir.

Calismada Cevre Diizeni Plani, Nazim Imar
Plan1 ve Uygulama Imar Plan1 kararlar
kronolojik olarak degerlendirilmis, ayrica
CORINE Land Cover verileri CBS ortaminda
analiz edilerek arazi kullanimindaki degisim
ortaya konmustur. Elde edilen bulgular,
planlama siireclerinin biiylik 6l¢lide sanayi ve
lojistik yatirimlarin talepleri dogrultusunda
sekillendigini gdstermektedir. Bu durum,
iretim ve yagsam alanlar1 arasindaki mekansal
ayrimin giderek ortadan kalkmasina neden
olmakta ve kentsel g¢evre kalitesi iizerinde
baski olusturmaktadir.

Anahtar Kelimeler: Sermaye Birikimi, Mekansal
Planlama, Sanayi Geligimi, Mekdanmin Uretimi.

Abstract

This study investigates how the spatial
manifestations of capitalist production
relations are shaped in areas where industrial
and logistics activities are concentrated,
focusing on the Korfez district of Kocaeli.
Based on the understanding that space is not
merely a physical surface but a dynamic
structure where economic, political, and social
relations are produced, the study is framed
within Lefebvre’s concept of the production of
space and Harvey’s notion of spatial fix.

In this context, the study examines the impact
of increasing capital mobility following the
post-1980 neoliberal policies on spatial
planning processes, questioning how planning
decisions have been reconfigured in line with
market dynamics. The relationship between
industrial development and spatial planning
decisions in Korfez between 1980 and 2025 is
analyzed through a multi-layered
methodological approach.

The research includes a chronological
evaluation of planning decisions at different
scales, as well as a GIS-based analysis of land
use change using CORINE Land Cover data.
The findings reveal that planning processes
have largely been shaped in accordance with
the demands of industrial and logistics
investments. This process has led to the
gradual disappearance of the spatial separation
between production and residential areas,
creating increasing pressure on urban
environmental quality.

Keywords: Capital Accumulation, Spatial
Planning, Industrial Development, Production of
Space.
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URETKEN YAPAY ZEKA DESTEKLI YASLI BAKIM TESISLERINDE

INSAN MERKEZLI TASARIM
Fariba Rezaeimarand®, Nazli Ferah AKINCI?
Mimarlik Anabilim Dali
Yildiz Teknik Universitesi
! fariba.rezaeimarandl@std.vildiz.edu.tr
2 ferahakinci@gmail.com

Ozet

Kiresel niifus yaslanmasi ve Tirkiye'deki demografik
dondsim, yash bakim tesislerinin insan merkezli bir
perspektifle yeniden ele alinmasini  zorunlu
kilmaktadir. Bu ¢alisma, Scopus ve Web of Science
veri tabanlarinda 2021-2026 yillari arasinda
yayimlanmis 51 makaleyi PRISMA 2020 protokoli
cercevesinde bibliyometrik haritalama ve tematik
analiz  yontemleriyle  inceleyerek  arastirma
orlintilerini  ve bosluklarini  ortaya koymayi
hedeflemistir.

VOSviewer ile  gergeklestirilen  bibliyometrik
haritalama analizi, literatirde alti temel tematik
kiime tanimlamistir: Mekansal Tasarim ve Mimari
Cevre; Sosyal Deneyim, Etkilesim ve iletisim; Bilissel
Destek, Givenlik ve Saglikli Yaslanma; Kiltirel
Kimlik, Aidiyet ve Ev Hissi; Sakin Ozerkligi, Bakim
Kalitesi ve Kurumsal Sirdurilebilirlik; Teknoloji
Entegrasyonu ve Mekansal Kullanici Deneyimi.
Mekansal tasarim temasinin literatiire hakim oldugu;
fiziksel, sosyal ve duygusal boyutlari bitlncil ele
alan arastirmalarin  eksik kaldigi ve teknoloji
entegrasyonunun (0zellikle Uretken vyapay zeka
uygulamalarinin) vyalnizca fiziksel optimizasyonla
sinirl oldugu saptanmistir.Don Norman'in Ug Seviyeli
Duygusal Tasarim Teorisi c¢ercevesinde vyash
bireylerin anlam, kimlik ve aidiyet duygusunu
kapsayan yansitici tasarim seviyesinin sistematik
olarak goz ardi edildigi goriilmektedir. Bu ¢alisma soz
konusu boslugu kuramsal diizeyde tanimlamasi ve
gelecekteki disiplinlerarasi  arastirmalara  yon
gostermesi bakimindan literatlre katki saglamayi
amagclamaktadir.

Anahtar Kelime: Yasli Bakim Tesisleri, Duygusal
Tasarim, Sistematik Literatiir Taramasi,
Bibliyometrik Analiz, Arastirma Boslugu

Abstract

Global population aging and the demographic
transformation in Turkey necessitate a re-evaluation
of elderly care facilities through a human-centered
perspective. This study aims to uncover research
patterns and gaps by examining 51 articles published
between 2021 and 2026 in the Scopus and Web of
Science databases, utilizing bibliometric mapping
and thematic analysis within the framework of the
PRISMA 2020 protocol.

The VOSviewer analysis identified six thematic
clusters:  Spatial Design and  Architectural
Environment; Social Experience, Interaction, and
Communication; Cognitive Support, Safety, and
Healthy Aging; Cultural Identity, Belonging, and
Sense of Home; Resident Autonomy, Quality of Care,
and Institutional  Sustainability;  Technology
Integration and Spatial User Experience. It was
determined that while spatial design themes
dominate the literature, research adopting a holistic
approach toward physical, social, and emotional
dimensions remains insufficient, and technology
integration  (particularly  generative artificial
intelligence applications) is found to be limited
strictly to physical optimization. Within the
framework of Don Norman's Three-Level Theory of
Emotional Design, it is observed that the reflective
design level—encompassing meaning, identity, and a
sense of belonging for older adults—is systematically
overlooked. This study aims to contribute to the
literature by defining this gap at a theoretical level
and providing guidance for future interdisciplinary
research.

Keywords: Elderly Care Facilities, Emotional Design,
Systematic Literature Review, Bibliometric Analysis,
Research Gap
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DEPREM SONRASI YUKSEK COZUNURLUKLU IHA
GORUNTULERINDEN DERIN OGRENME TABANLI BOLGESEL
HASAR TESPITI

Ahmed Ugur', Mine Elif Karshgil'*?
IBilgisayar Miihendisligi Anabilim Dali, Y1ldiz Teknik Universitesi

Yahmed ugur@std.yildiz.edu.tr
Zelif@yildiz.edu.tr

Ozet

Deprem sonrasi hasar tespitinin hizl ve dogru
bicimde yapilmasi, afet miidahale siireglerinde kritik
onem tasimaktadir. Mevcut ¢alismalarin buyuk bir
bolimi uydu tabanli verilere ve afet oncesi ile
sonrasi goruntilerin karsilastirmasina
dayanmaktadir. Degisiklik tespiti odakli yaklasimlar,
afet Oncesine ait verinin bulunmadigi durumlarda
kullanilamamaktadir. Bu calismada, 6 Subat 2023
Kahramanmaras merkezli depremler kapsaminda
Hatay'in Antakya ilcesinde insansiz Hava Araci (IHA)
ile elde edilen 10 cm/piksel ¢ozlnurlikli ortofotolar
Uzerinden, yalnizca afet sonrasi gorintiilere dayali
derin 6grenme tabanh bir bolgesel hasar analizi
gerceklestirilmistir. Sabit genislik ve ylkseklikte
parcalara ayrilan ortofotolarla toplam 912 bina
hasarsiz, hasarli ve yikilmis olmak izere Ug¢ sinifta
etiketlenmis ve  06zglin  bir veri  kimesi
olusturulmustur. CNN tabanh (UNet++, DeeplLabv3+)
ve transformer tabanl (Mask2Former, SegFormer)
farkli anlamsal segmentasyon mimarileri
karsilastirmali olarak degerlendirilmistir. En ylksek
basarim SegFormer-B2 modeliyle 0,51 mloU, 0,79
piksel dogrulugu ve 0,66 F1 skoru olarak elde
edilmistir. Sinif bazli degerlendirmede en dusiik
basarim, gorsel karmasikligin belirleyici oldugu
“yikilmis” hasar sinifinda 0,36 loU degeriyle
gozlemlenmistir. Elde edilen segmentasyon sonuglari
OpenStreetMap (OSM) bina  poligonlar ile
eslestirilerek bagimsiz bicimde yorumlanabilen bir
cografi  bilgi  sistemleri  (CBS)  katmanina
donlstirtlmistir. Bu sayede afet miidahale
ekiplerine konum bazli ve bina dlceginde hasar bilgisi
sunabilen bir cikti Uretilmistir.
Anahtar Kelime: Deprem sonrasi hasar tespiti, derin
dgrenme, anlamsal segmentasyon, [HA, uzaktan
algilama, CBS

Abstract

Rapid and accurate post-earthquake damage
assessment is critical for disaster response
operations. Most existing studies rely on satellite
imagery and on the comparison of pre- and post-
event scenes. Change-detection-based approaches
cannot be applied in cases where pre-event data is
unavailable. This study performs a deep learning-
based regional damage analysis using only post-
event imagery, working from 10 cm/pixel
orthophotos collected by Unmanned Aerial Vehicle
(UAV) over the Antakya district of Hatay following
the February 6, 2023 Kahramanmaras earthquakes.
The orthophotos were divided into tiles of fixed
width and height, and a custom dataset was built by
annotating 912 buildings across three classes:
undamaged, damaged, and destroyed. Different
CNN-based (UNet++, DeeplLabv3+) and transformer-
based (Mask2Former, SegFormer) semantic
segmentation  architectures were evaluated
comparatively. The best performance was obtained
with SegFormer-B2, reaching 0.51 mloU, 0.79 pixel
accuracy, and 0.66 F1 score. At the class level, the
lowest score was observed in the “destroyed” class
at 0.36 loU, where visual complexity proved decisive.
The resulting segmentation outputs were matched
with OpenStreetMap (OSM) building footprints and
converted into a standalone, interpretable
Geographic Information System (GIS) layer. This
layer provides disaster response teams with
location-based, building-scale damage information.

Keywords: Post-earthquake damage assessment,
deep learning, semantic segmentation, UAV, remote
sensing, GIS
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CLAUDE PERRAULT VE VINCENZO SCAMOZZi’NiN iYON SUTUN BASLIGI
UZERINE GORUSLERI

Hazal Inegél', Hamide Burcu Ozgiiven
FEF, Mimarlik Anabilim Dali
Trakya Universitesi
'hazalinegol56@trakya.edu.tr
2hburcuozeuven@trakya.edu.tr

2

Ozet

Klasik mimarlk kuraminin iki temel figliri olan Claude
Perrault ve Vincenzo Scamozzi'nin iyon siitun basligina
iliskin  yaklagimlari,  birincil  kaynaklara  dayali
karsilastirmali bir analiz Gzerinden incelenmektedir.
Scamozzi’'nin L’ldea dell’Architettura Universale (1615)
adl eseri, dizenlerin matematiksel kesinlik, modiiler
oranlar ve antik O&lglilemeler Uzerinden yeniden
yapilandiriimasini amaglayan rasyonalist bir gerceve
sunar. Bu yaklagimda iyon basligi, geometrik tutarlihgin
ve evrensel oldugu varsayilan bir 06l¢li sisteminin
gostergelerinden biridir. Perrault ise Ordonnance des
cing espéces de colonnes (1683) adli ¢calismasinda klasik
diizenlerin  glzelligini  bltinldyle  matematiksel
zorunluluklara indirgemeyen; oranlarin bir bolimiani
kiltirel uzlagiya dayali goren elestirel bir perspektif
gelistirir.

inceleme, Scamozzi ve Perrault'nun el gizimlerinden
olusan orijinal kaynaklari birincil kaynak olarak ele
alinmis sinirlandiriimis; literatir calismasi ve gorsel
okumalarindan yararlanilarak nitel arastirma
yontemlerine dayali karsilastirmali analiz yontemi
kullanilmistir. Tasarim yaklasimlari ile gizimler arasindaki
iliski incelenmistir.

Sonug olarak, iyon basligi izerinden iki diinya goriisii
hakkinda yapilan karsilastirmali inceleme, Scamozzi’nin
geometrik zorunluluklara dayanan dizen kurami ile
Perrault'nun uzlasiya dayali estetik anlayisi arasindaki
fark, mimarhk tarihinde klasik mirasin nasil
yorumlandigini anlamak agisindan énemli bir kuramsal
zemin sunmaktadir.

Anahtar Kelimeler: iyon diizeni, iyon basligi, mimarlk
kurami, Perrault, Scamozzi

Abstract

The approaches of Claude Perrault and Vincenzo
Scamozzi, two fundamental figures of classical
architectural theory, regarding the lonic capital are
examined through a comparative analysis based on
primary sources. Scamozzi's L’ldea dell’Architettura
Universale (1615) presents a rationalist framework that
aims to reconstruct architectural orders through
mathematical precision, modular proportions, and
ancient measurements. In this approach, the lonic
capital is one of the indicators of geometric consistency
and of a measurement system assumed to be universal.
Perrault, in his work Ordonnance des cinqg espéeces de
colonnes (1683), develops a critical perspective that
does not reduce the beauty of classical orders entirely to
mathematical necessity; rather, he considers a portion
of proportions as based on cultural consensus.

Within the scope of the study, the original drawings of
Scamozzi and Perrault were considered as primary
sources; a comparative analysis method based on
qualitative research methods was employed by utilizing
literature studies and visual readings. The relationship
between design approaches and drawings was
examined.

As a result, the comparative analysis shows that the
difference between Scamozzi’s theory of order based on
geometric  necessity and  Perrault’s aesthetic
understanding based on consensus provides a significant
ground for understanding how classical heritage.

Keywords: lonic order,
theory, Perrault, Scamozzi

lonic capital, architectural
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FETHIYE KORFEZI’NDE SU KALITESININ DEGERLENDIRILMESi: WATER
QUALITY INDEX (WQI) UYGULAMASI

Elif Naz Coskun®, ibrahim Tan? Fatma Bayram Partal?, Giileda Engin®
Cevre Miihendisligi Anabilim Dali, Yildiz Teknik Universitesi
Yelifnazcoskun25@gmail.com
‘gengin@yildiz.edu.tr
iklim Degisikligi ve Siirdurilebilirlik Baskan Yardimciligi, TUBITAK MAM
2 jbrahim.tan@tubitak.gov.tr
3 fatma.bayram@tubitak.gov.tr

*elifnazcoskun25@gmail.com

Ozet

Fethiye Korfezi, yari-kapali morfolojisi, uzun su kalis
siresi ve vyogun antropojenik baskilar nedeniyle
otrofikasyon riski altindadir. Bu ¢alismada, korfezdeki su
kalitesi dinamiklerini belirlemek amaciyla deniz alaninda
9 istasyonda mevsimsel; dere ve DSi kanallarinda ise 19
istasyonda aylik periyotlarla iletkenlik, ¢dzinmis oksijen
(CO), toplam fosfor (TP), askida kati madde (AKM), nitrit-
nitrat (NOx), amonyum (NHa), klorofil-a (Klo-a) ve toplam
organik karbon (TOK) parametreleri izlenmistir. Elde
edilen veriler, ¢ok sayida parametreyi agirliklandirarak
tek bir sayisal degere doniistiiren Su Kalitesi indeksi
(waQl) yontemiyle degerlendirilmistir. Hesaplamalarda
kullanilan agirhk katsayilari literatiir ve bolge ekolojisine
gore optimize edilmistir. Her parametre igin kalite
derecesi (qi) ve alt endeks degerleri (SI) hesaplanarak su
kalitesi siniflandirilmistir. Bulgular, Murt deresinin
mansap kismindaki FKD12 ve FKD13 istasyonlarinda WQl
skorlarinin (>300) "k6ti" kalite sergiledigini gbstermistir.
Deniz istasyonlarinda ise en yiiksek kirlilik yiikleri, DSI
kanali etkisindeki FK3 (505.203) ve Murt Deresi desarj
noktasindaki FK6 (422.257) istasyonlarinda
kaydedilmistir. Bu sonuglar, Murt Deresi ve T2-DSi kanali
araciligiyla tasinan kara kokenli kirleticilerin domine
edici etkisini kanitlamakta; besin tuzu ve partikdl
ylklerinin  azaltilmasina  yonelik etkin  ydnetim
stratejilerinin gerekliligini ortaya koymaktadir.

Anahtar Kelime: Fethiye Kérfezi, Water Quality Index,
Otrofikasyon

Abstract

Fethiye Bay, due to its semi-enclosed morphology,
prolonged water residence time, and intense
anthropogenic pressures, is at risk of eutrophication.
This study assessed water quality dynamics through
seasonal monitoring at 9 marine stations and monthly
sampling at 19 stations in streams and DSI canals,
analyzing conductivity, dissolved oxygen (DO), total
phosphorus (TP), suspended particulate matter (SPM),
nitrite—nitrate (NOx), ammonium (NH,), chlorophyll-a
(Chl-a), and total organic carbon (TOC). Data was
evaluated using the Water Quality Index (WQl), which
integrates multiple parameters into a single value based
on weighted coefficients optimized according to
literature and regional ecological conditions. Quality
ratings (qgi) and sub-index values (SI) were calculated to
classify water quality. Results showed that WQl scores at
stations FKD12 and FKD13, located in the downstream
section of Murt Stream, exceeded 300, indicating “poor”
conditions. In marine stations, the highest pollution
levels were observed at FK3 (505.203), under DSi canal
influence, and at FK6 (422.257), near the Murt Stream
discharge point. These findings highlight the dominant
influence of land-based pollutants transported via Murt
Stream and the T2-DSi canal, emphasizing the need for
effective strategies to reduce nutrient and particulate
loads.

Keywords: Fethiye Bay,
Eutrophication

Water Quality Index,
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SPI TEMELLI SENKRON VE YEDEKLILiK DESTEKLi FIELDBUS PROTOKOLU
DONANIM KATMANI GELiSTIRILMESI

Muharrem Boyraz', Burcu Erkmen®
'Elektronik ve Haberlesme Béliimii, Yildiz Teknik Universitesi, Esenler/Istanbul
muharrem.boyraz@std.yildiz.edu.tr
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Endistriyel otomasyon ve kontrol sistemlerinde
haberlesme altyapisinin glvenilirligi kritik 6neme
sahiptir. Ginimizde kullanilan fieldbus protokolleri
yliksek performans sunmakla birlikte; 06zel
haberlesme entegrelerine bagimlilik, lisans maliyetleri
ve tedarik zinciri  kisitlart  gibi  sinirlamalar
barindirmakta, ayrica tek iletisim hattina bagimlilik
fiziksel arizalarda tim agin devre disi kalmasina neden
olabilmektedir. Bu c¢alismada, s6z konusu
bagimhliklari azaltmak amaciyla, hemen hemen tiim
mikrodenetleyicilerde vyerlesik bulunan SPI (Serial
Peripheral Interface) ¢evre birimini temel alan,
senkron ve yedeklilik destekli yeni bir fieldbus
protokoliiniin  donanim katmani  tasarlanmistir.
Onerilen mimaride her dugim; onceki digimle
haberlesmede SPI kole (slave), sonraki digliimle
haberlesmede SPI  ybnetici (master) olarak
yapilandirilimis ve zincir (daisy-chain) tabanli hat
topolojisi kullanilmistir. Ariza toleransini artirmak
amaciyla c¢oklayici entegreler ile donanimsal geri
dongi (loopback) mekanizmasi gerceklestirilmis, uzun
mesafeli ve glirliltiye dayanikli iletisim LVDS tabanli
diferansiyel sinyal iletimi ile saglanmistir. Tasarlanan
donanim katmani, baglanti kopmasi durumunda
alternatif iletisim yolunu otomatik olarak devreye
alarak kesintisiz veri iletimi sunmakta; 0Ozel
haberlesme entegrelerine ihtiya¢c duymadan Uretici
bagimsiz ve disik maliyetli bir altyapr ortaya
koymaktadir.

Anahtar Kelime: Fieldbus, SPI, Daisy-Chain, LVDS,
Yedeklilik, Endiistriyel Haberlesme

Abstract

The reliability of communication infrastructure in
industrial automation and control systems is of critical
importance. Although today's fieldbus protocols offer
high performance, most solutions carry limitations
such as dependency on proprietary communication
integrated circuits, licensing costs, and supply chain
constraints; moreover, dependency on a single
communication line can cause the entire network to go
offline in the event of a physical failure. In this study,
in order to reduce these dependencies, the hardware
layer of a new synchronous, redundancy-supported
fieldbus protocol has been designed, based on the SPI
(Serial Peripheral Interface) peripheral, which is
natively available in virtually all microcontrollers. In
the proposed architecture, each node is configured as
an SPI slave in communication with the previous node
and as an SPI master in communication with the next
node, employing a daisy-chain-based line topology.
To enhance fault tolerance, a hardware loopback
mechanism has been implemented using multiplexer
integrated circuits, and long-distance, noise-resistant
communication is provided through LVDS-based
differential signal transmission. The designed
hardware layer enables uninterrupted data
transmission  against  single-line  failures by
automatically activating an alternative
communication path, offering a manufacturer-
independent and low-cost infrastructure that can be
realized without the need for proprietary
communication integrated circuits.

Keywords:  Fieldbus, SPI,  Daisy-Chain,
Redundancy, Industrial Communication

LVDS,
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GRAFEN OKSIT (GO) VE INDIRGENMIS GRAFEN OKSIT (RGO)
KATKILI BiYOPOLjMER NANOKOMPOZITLERIN HAZIRLANMASI
VE OZELLIKLERININ iINCELENMESI

Sennur DENIZ!, Serdar SEMERCI'
Yildiz Teknik Universitesi!, Kimya Miihendisligi Ana Bilim Dali
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Ozet

Geleneksel  sentetik  polimerlerin  gevre
Uzerindeki olumsuz etkileri, yenilenebilir ve
biyobozunur alternatiflere olan ilgiyi her gecen
gln artirmistir. Bu dogrultuda 6ne ¢ikan
polilaktik asit (PLA); biyotiptan ambalaj
sektoriine kadar son derece genis kullanim
alanina sahip, gelecek vaat eden fonksiyonel
bir  biyopolimerdir. Bu ¢alismada, PLA
matrisinin zayif yonlerini gelistirerek mekanik,
termal ve elektriksel ozelliklerini iyilestirmek
amaciyla  karbon tabanli  nanokompozit
sistemlerin  sentezlenmesi  hedeflenmistir.
Takviye fazi olarak, yiliksek dispersiyon
kabiliyetleri ve yapisal maliyet avantajlari
nedeniyle grafen tlrevleri olan grafen oksit
(GO) ve indirgenmis grafen oksit (rGO)
secilmistir. Deneysel galismalarda ana matris
bileseni olarak PLA Luminy L105 kullaniimis;
GO sentezi klasik Hummers Metodu ile, rGO
donltsimi ise kontrolli kimyasal ve termal
yontemlerle gergeklestirilmistir.  Hazirlanan
nanomalzemeler, agirlikca %0,1-%0,5 gibi
dislik oranlarda ¢ift vidali ekstriderde
eriyikten  harmanlama  yontemiyle  PLA
matrisine entegre edilmistir. Elde edilen
nanokompozitlerden sicak presleme teknigiyle
200-300 pm kalnliginda homojen filmler
Uretilmistir. Sentezlenen nanomaddelerin ve
nihai kompozit filmlerin yapisal, morfolojik,
termal ve mekanik ozellikleri, gelismis
karakterizasyon analizleriyle detaylica
incelenmistir.

Anahtar Kelimeler: Polilaktik asit, Grafen,
Grafen Oksit, Indirgenmis Grafen Oksit,
Hummers Metodu, Eriyikten Harmanlama,
Sicak Presleme.

Abstract

The adverse environmental impacts of
conventional synthetic polymers have driven a
continuously increasing interest in renewable
and biodegradable alternatives. For that
reason, polylactic acid (PLA) stands out as a
promising and functional biopolymer with an
extremely wide range of applications, from
biomedicine to the packaging sector. In this
study, it was aimed to synthesize carbon-based
nanocomposite systems to enhance the
mechanical, thermal, and electrical properties
of the PLA matrix by addressing its inherent
limitations. Graphene derivatives, graphene
oxide (GO) and reduced graphene oxide (rGO),
were selected as reinforcement phases due to
their high dispersion capabilities and cost
advantages. In the experimental studies, PLA
Luminy L105 was used as the matrix; GO was
synthesized via Hummers' Method, and rGO
was obtained through chemical and thermal
reduction. The nanomaterials (GO, rGO, TrGO)
were integrated into the PLA matrix at 0.1-0.5
wt% via melt blending in a twin-screw
extruder. Films with a thickness of 200-300
pum were produced from the resulting
nanocomposites via the hot pressing
technique. The structural, morphological,
thermal, and mechanical properties of both
the synthesized nanomaterials and the final
composite films were investigated using
characterization techniques.

Keywords: Polylactic acid, Graphene,
Graphene Oxide, Reduced Graphene Oxide,
Hummers' Method, Melt Blending, Hot
Pressing.
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Ozet

Yari kapali denizlerdeki dalga yuksekliklerinin
dogru analizi; kiyi mihendisligi, deniz glivenligi ve
erozyon yonetimi agisindan dnemlidir. Bu ¢alisma,
Tlrkiye-Bulgaristan  siniri yakinlarindaki  bir
samandira gozlem istasyonu verilerini kullanarak,
Bati Karadeniz'in glineybatisindaki dalga ikliminin
ylksek ¢ozunurlikli dogrulamasini sunmaktadir.
Saatlik gozlem veri seti kullanilarak yapilan bu
arastirma, spektral dalga tahmin modelinin dalga
kosullarini tahmin etmekteki performansini da
degerlendirmektedir. Istatistiksel hata metrikleri,
0,841'lik yiksek bir Pearson korelasyon katsayisi
ve 0,073 m'lik disliik bir sapma sergileyerek,
yeniden analiz verisinin deniz durumlarindaki
zamansal degisimleri takip etme yetenegini
desteklemektedir. Bununla birlikte, 0,324'lik
Hatalarin Karelerinin Ortalamasinin  Karekdki
degeri, yerinde gozlem verilerinde 6nemli bir
sacllma oldugunu gostermektedir.

Anahtar Kelime: Karadeniz dalga iklimi, ERA5
dogrulamasi

Abstract

Accurate analysis of wave heights in semi-
enclosed basins is an important step in coastal
engineering, maritime safety, and erosion
management. This study delivers a high-resolution
validation and analysis of the wave heights in the
Southwestern Black Sea, focusing on a buoy
monitoring station near the Turkish Bulgarian
border. Using a four-year dataset of in situ hourly
observations from the Copernicus Marine Service,
this research evaluates the performance of the
ERA5 atmospheric reanalysis model under
extreme wave conditions. Statistical error metrics
show a high Pearson correlation coefficient of
0.841 and a remarkably low bias 0.073 m,
supporting the model's ability to track temporal
changes in sea states. However, a Root Mean
Square Error of 0.324 indicates considerable
scatter in the in-situ data.

Keywords: Black Sea wave climate, Era5 validation
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BOR I"JRETiM TESISI KATI ATIKLARINDAN .GERi KAZANILAN BOR
VE LITYUMUN SECIiCi RECINELER iLE AYRILMASI
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Ozet

Koyoto protokolii ve Paris Anlasmasinin ardindan
enerjinin  temiz, glvenli ve uzun sureli
depolanabilmesinin 6nemi artmistir. Depolamaya
olanak saglamasi ve karbon salinimini azaltmasi
nedeniyle lityum iyon bataryalarin son yillarda bu
alanda kullanimi artmaktadir. Lityum iyon
bataryalarda girdi olarak karbonat/hidroksi
formada lityum kullanilmaktadir. Sinirli sayida
bulunan lityum kaynaklarindan biri de Glkemizde
bulunan bor iceren killerdir. Bu calismada bor
Uretim tesisi kati atiklari kurutma, kirma, 6gitme
ve kavurma asamalarindan gecirilerek
hazirlanmigtir.  Ardindan  asidik  ortamda
uygulanan kati-sivi  ekstraksiyonu ile sulu
cozeltiler elde edilmistir. Lityumun vyani sira
kalsiyum, magnezyum, sodyum gibi safsizliklarda
iceren c¢ozeltilerden segici recineler kullanilarak
bor ve lityumun geri kazanilmasi saglanmistir.

Anahtar Kelime: Lityum, bor kati atiklari, lityum
kazanimi, regine sistemleri.

Abstract

Following the Kyoto Protocol and the Paris
Agreement, the importance of clean, safe, and
long-term energy storage has increased. Lithium-
ion batteries have seen increased use in this area
in recent years due to their ability to provide
storage and reduce carbon emissions. Lithium-ion
batteries use lithium in carbonate/hydroxy form
as an input. One of the limited lithium resources is
boron-containing clays found in our country. In
this study, solid waste from a boron production
facility was prepared by drying, crushing, grinding,
and roasting. Then, aqueous solutions were
obtained through solid-liquid extraction in an
acidic environment. Boron and lithium were
recovered from these solutions, which also
contained impurities such as calcium, magnesium,
and sodium, using selective resins.

Keywords: Lithium, boron solid waste, lithium
recovery, resin systems
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KALAMITIK SIVI KRISTALIN PEROVSKIT GUNES PILLERINDE
PERFORMANS VE STABILITEYE ETKIiSI
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Perovskit giines pillerinde (PSC) performans
kayiplarinin temel nedenleri arasinda ara
yiizey kusurlari, yiikk tasiyict yeniden
birlesmesi ve uzun donem  kararlilik
problemleri yer almaktadir. Bu c¢alismada, bu
sorunlar1 azaltmak amaciyla salisilaldimin
bazli kalamitik bir sivi1 kristal (LC) bilesigi,
farkl1 konsantrasyonlarda (0.0025, 0.005 ve
0.01 wt.%) ITO/NiOx/perovskit arayliziine
entegre edilmistir. Cihazlar p-i-n mimarisinde
iretilmis ve fotovoltaik performanslar1 ile
zamana bagl stabilite davranislar
incelenmistir. Elde edilen sonuglara gore,
diisiik konsantrasyonda LC katkisi cihaz
performansin1  belirgin = sekilde artirmistir.
Ayrica stabilite testlerinde, katkisiz cihazlarin
zamanla  performans  kayb1  yasadigi
goriliirken, LC katkili cihazlarin verimlerini
biiyilk  0Olglide  korudugu  belirlenmistir.
Yapaisal analizler, LC katkisinin perovskit film
morfolojisini iyilestirdigini, PbL olusumunu
azalttigin1 ve daha kompakt bir kristal yap:
olusturdugunu gostermistir. Bu iyilesmenin,
ara yiizey kusurlarmi azaltarak yiik tasiyict
tasinimin1 destekledigi ve yeniden birlesme
kayiplarin1  smrladigi  distiniilmektedir.
Sonu¢  olarak, diisiik konsantrasyonlu
kalamitik sivi kristal katkisinin, perovskit
giines pillerinde hem performans hem de
kararlilig1 artiran etkili bir arayliz mithendisligi
yaklasimi  oldugu  ortaya  konmustur.
Anahtar Kelimeler: Perovskit giines pilleri,
ara ylizey mihendisligi, siv1  kristal,
salisilaldimin, gii¢ doniisiim verimi, kararlilik

Abstract

Performance limitations in perovskite solar
cells (PSCs) are mainly associated with
interfacial defects, charge carrier
recombination, and poor long-term stability. In
this study, a salicylaldimine-based calamitic
liquid crystal (LC) compound was introduced
at different concentrations (0.0025, 0.005, and
0.01 wt.%) into the ITO/NiOx/perovskite
interface to address these issues. The
devices were fabricated in a p-i—n
architecture, and their ~ photovoltaic
performance as well as time-dependent
stability were systematically investigated. The
results reveal that low-concentration LC
incorporation significantly enhances device
performance. Stability measurements further
indicate that LC-modified devices retain their
performance over time, whereas the reference
devices exhibit pronounced degradation.
Structural analyses demonstrate that LC
incorporation improves the perovskite film
morphology, suppresses Pbl. formation, and
promotes a more compact crystalline structure.
These improvements are attributed to reduced
interfacial defect density, enhanced charge
transport, and suppressed recombination
losses.Overall, the results indicate that low-
concentration  calamitic  liquid  crystal
incorporation is an effective interfacial
engineering strategy to  simultaneously
improve both efficiency and stability in
perovskite solar cells.


mailto:iremmcakir@hotmail.com
mailto:gayeakkaya5@gmail.com
mailto:dlk.ozknr18@gmail.com
mailto:niyilmaz@yildiz.edu.tr

® gﬂm SYMFUS“]M ®

MMH. GRAD SYMPOSIUM’26

ENSTiTOSI

GUNDELIK YASAM PRATIKLERIi BAGLAMINDA SOSYO-MEKANSAL BiR
ODAK OLARAK TANDIR EVi

Rabia Bozmag?, Candan Cinar Citak?

Mimarlik Anabilim Dali,Yildiz Teknik Universitesi,
‘rabia.bozmac@std.yildiz.edu.tr

citak@yildiz.edu.tr

Ozet

Bu g¢aligma, Van yoresi vernakiler konut
mimarisinin temel bir 6gesi olan tandir evlerini
giindelik yasam pratikleri ve sosyo-mekansal
yapmin kesisim noktasi olarak incelemektedir.
Arastirma, mekdni duragan bir fiziksel kabuk
olmaktan ¢ikarip hane halkinin bedensel ritimleri
ve sosyal iliskileriyle her giin yeniden insa ettigi
canli bir "eylem oOrgiisii" olarak analiz etmektedir.
Nitel arastirma yontemleri ve iceriden arastirmaci
yaklagimiyla elde edilen bulgular; tandir evinin
salt bir ekmek pisirme alan1 olmadigini, kadinlar
arast iletisimin, Ortiik iktidar alanlarinin ve
kolektif dayanismanin uretildigi
cinsiyetlendirilmis bir "yasanan mekan" oldugunu
ortaya koymaktadir.

Anahtar Kelime: Vernakiiler mimarlik, Van.

Abstract

This study examines tandoor houses, a
fundamental element of the vernacular
architecture of the Van, as intersection points of
everyday life practices and socio-spatial
structure. The research reconceptualizes space
beyond a static physical shell, analyzing it
instead as a dynamic "taskscape" that is
continuously reconstituted through the bodily
rhythms and social relations of the household.
Drawing on qualitative research methods and an
insider researcher perspective, the findings
reveal that the tandoor house is not merely a
space for bread baking; rather, it constitutes a
gendered "lived space" in which communication
among women, implicit power structures, and
forms of collective solidarity are actively
produced.

Keywords: Vernacular architecture, Van.
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PERFORMANS VE STABILITE UZERINE ETKISI
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Perovskit giines pilleri (PSC’ler), yiiksek giic
doniisim verimi ve diisiik maliyetli iiretim
potansiyelleri nedeniyle dikkat ¢ekmektedir [1].
Son on yilda gii¢ doniisiim verimliliginin %3,5
seviyelerinden %25,8’¢ yiikselmesiyle elde edilen
kayda deger ilerlemeler, perovskit giines pillerinin
yeni nesil fotovoltaik (PV) teknolojiler arasinda
yiiksek potansiyele sahip umut verici bir
alternatif olarak one ¢ikmasini saglamistir [2]. Bu
calismada, dogal bir ksantofil karotenoid olan
fucoxanthin, perovskit ince film iiretiminde hem
anti-solvent katki maddesi, hem de biyofilm
tabakast olarak kullanilmistir. Fucoxanthin’in
anti-solvent olarak kullanimi, kristal biiylime
kinetiklerini diizenleyerek daha homojen, yiiksek
kristaliniteye sahip ve diisiik kusur yogunluklu
filmlerin elde edilmesini saglamistir. Bu
yaklasimin aygit performansim1 artirdigi  ve
oksidatif  bozunmay1 azaltarak stabiliteyi
tyilestirdigi ~ gozlenmistir.  Buna  karsilik,
fucoxanthin’in biyofilm olarak uygulanmasi
baslangicta olumlu sonuglar verse de uzun siireli
stabilite agisindan beklenen katkiy1 saglamamustir.
Ozellikle, nem ve oksijen etkileri altinda aygit
dayanikliliginim smirli  kaldigi  belirlenmistir.
Sonug olarak, fucoxanthin’in perovskit giines
pillerinde performans artirici ve kismen stabilite
iyilestirici etkiler gosterdigi, 6zellikle anti-solvent
yonteminin  daha avantajli  oldugu ortaya
konmustur. Bu ¢alisma, TUBITAK tarafindan
desteklenen 121C305 numarali proje kapsaminda
gerceklestirilmistir.  Ayrica, Sinem Nilisaz,
doktora egitimi siiresince saglanan burs destegi
icin  TUBITAK 2211-A  Doktora  Burs
Programi’na tesekkiir eder.

Anahtar kelimeler: Perovskit giines pilleri,
fucoxanthin, anti-solvent, ince film, stabilite

Abstract

Perovskite solar cells (PSCs) have attracted
significant attention due to their high power
conversion efficiency and potential for low-cost
fabrication [1]. Over the past decade, the
remarkable improvements achieved by increasing
the power conversion efficiency from 3.5% to
25.8% have enabled perovskite solar cells to
emerge as a promising alternative with high
potential among next-generation photovoltaic
(PV) technologies [2]. In this study, fucoxanthin,
a natural xanthophyll carotenoid, was employed
both as an antisolvent additive and as a biofilm
layer during the fabrication of perovskite thin
films. The use of fucoxanthin as an antisolvent
regulated the crystal growth kinetics, enabling the
formation of more homogeneous films with
higher crystallinity and lower defect density. This
approach was observed to enhance device
performance and improve stability by reducing
oxidative degradation. In contrast, although the
application of fucoxanthin as a biofilm layer
initially showed promising results, it did not
provide the expected contribution in terms of
long-term stability. In particular, device durability
remained limited under the influence of moisture
and oxygen. Overall, the results demonstrate that
fucoxanthin exhibits performance-enhancing and
partially stability-improving effects in perovskite
solar cells, with the antisolvent method being
more advantageous. This study. was carried out
within the scope of the project numbered 121C305
supported by TUBITAK. In addition, Sinem
Nilisaz acknowledges TUBITAK 2211-A PhD
Scholarship Program for the financial support
provided during her doctoral studies

Keywords: Perovskite solar cells, fucoxanthin,
antisolvent, thin film, stability
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INSANSIZ HAVA ARACLARINDA SDR TABANLI AM/FM TELSIZ
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Ozet

Insansiz Hava Araclar1 (IHA) ve dronlarin standart
donanimlarinda radyo tabanli iletisim sistemlerinin
yer almamasi, Hava Trafik Kontrol (ATC)
birimleri ile gerekli esgiidiimiin saglanamamasina
neden olmaktadir. Bu eksiklik, s6z konusu hava
platformlarinin denetimli hava sahalarma katilimi
asamasinda, havada ¢arpigma ve yer giivenliginin
tehlikeye girmesi gibi kritik operasyonel riskler
dogurmaktadir. Bu baglamda mevcut ¢alisma, hava
araclarima yonelik olarak tasarlanmis, Yazilim
Tanimli Radyo (SDR) mimarisi iizerinden isleyen
cift kipli Frekans Modiilasyonu (FM) ve Genlik
Modiilasyonu (AM) bir telsiz haberlesme
altyapisinin gelistirilmesini ve uygulamasii ele
almaktadir.  Gelistirilen  bilgisayar arayiizi,
operatorlere Onceden tanimlanmis frekanslar
arasindan se¢cim yapma, anlik gereksinimler
dogrultusunda yeni frekans kanallari atama ve
uygun  modiilasyon = formatim = (AM-FM)
yapilandirma olanagi sunmaktadir. Kurulan telsiz
haberlesme mimarisi, yer ve IHA arasinda
halihazirda mevcut olan veri kopriisii araciligiyla
ses paketlerinin ve donanim konfigiirasyon
komutlarmin ¢ift yonlii aktarimini saglamaktadir.
Onerilen tasarimda sivil havacilik kuleleri ile
irtibat amactyla AM protokolii kullanilirken, yer
operasyon ve destek ekipleriyle koordinasyon i¢in
FM  protokolii  isletilmektedir.  Yiiriitiilen
laboratuvar diizeyindeki deneysel c¢alismalar ve
spektrum Ol¢limleri sonucunda; standart AM ve
FM el telsizleri ile kurulan baglantilarda sistemin
hedeflenen frekans spektrumlarinda basarili sinyal
biitiinliigii sergiledigi ve kesintisiz, net bir ses
iletimini basariyla gerceklestirdigi teyit edilmistir.

Ana_htar Kelime: AM Telsiz, FM Telsiz, SDR, Dron
ve IHA Telsiz, Hava Trafik Kontrol (ATC)

Abstract

The absence of radio communication systems in
the standard equipment of Unmanned Aerial
Vehicles (UAVs) and drones prevents essential
coordination with Air Traffic Control (ATC) units.
This deficiency introduces critical operational
risks, including mid-air collisions and
compromised ground safety, particularly during
the integration of these platforms into controlled
airspaces. To address this issue, the present study
proposes the development and implementation of a
Software-Defined Radio (SDR)-based dual-mode
Amplitude Modulation (AM) and Frequency
Modulation (FM) communication infrastructure
tailored for aerial vehicles. A newly developed
computer interface enables operators to select pre-
defined frequencies, assign new channels based on
real-time requirements, and configure the
appropriate modulation format (AM or FM). The
established architecture facilitates the bidirectional
transmission of audio packets and hardware
configuration commands over the existing data link
between the ground control station and the UAV.
Within the proposed framework, the AM protocol
is utilized for communication with civil aviation
towers, whereas the FM protocol is designated for
coordination with ground operation and support
teams. Laboratory experiments and spectrum
analyses confirm that the system maintains high
signal integrity within the targeted frequency bands
and successfully delivers uninterrupted, clear audio
transmission when communicating with standard
AM and FM handheld radios.

Keywords: AM Radio, FM Radio, SDR, Drone
and UAV Radio, Air Traffic Control (ATC)
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Bu calismada, HCT-116 kolon kanseri ve SH Abstract

SYS5Y noéroblastoma hiicre hatlarinin yiizeyleri

biyotin—streptavidin ~ kimyasi1  kullanilarak In this study, the surfaces of HCT-116

manyetik nanopargcaciklarla colorectal carcinoma and SH-SY5Y

fonksiyonellestirilmis; kaplama niteligi
taramali elektron mikroskobu ile karakterize
edilmistir.  Fonksiyonellestirilmis  hiicreler

neuroblastoma cell lines were functionalised
with magnetic nanoparticles using biotin-
streptavidin  chemistry, and the resulting

ardindan  Ozglin  bir  manyeto-holografik coatings were characterised by scanning
goriintiileme sistemi araciifiyla disaridan electron microscopy. Functionalised cells were
uygulanan kontrollii manyetik alan altinda subsequently stimulated under externally
uyartlmis ve hiicre membraninda applied controlled magnetic fields using a novel

gozlemlenebilir deformasyon elde edilmistir.
Elde edilen o6n bulgular, sunulan yiizey
modifikasyon protokoliiniin manyeto-mekanik

magneto holographic imaging system, yielding
observable membrane deformation. These
preliminary findings demonstrate that the

hiicre manipiilasyonu i¢in islevsel bir platform presented surface modification  protocol
sagladigim ortaya koymaktadir. Hiicre yiizeyi provides a functional platform for magneto-
fonksiyonellestirme ve manyetik mechanical cell manipulation. The broad
manipiilasyonun ~ mekanobiyoloji,  kanser biomedical application potential of cell surface

biyolojisi ve doku miihendisligi basta olmak
iizere genis bir Dbiyomedikal uygulama
yelpazesindeki potansiyeli tartisilmaktadir.

Anahtar Kelimeler: hiicre ylizeyi
fonksiyonellestirme, manyetik nanopargacik,
biyotin—streptavidin, manyeto-mekanik
manipiilasyon, hiicre mekanigi, mekanobiyoloji

functionalisation and magnetic manipulation in
mechanobiology, cancer biology, and tissue
engineering is discussed.

Keywords: cell surface functionalisation,
magnetic  nanoparticle,  biotin-streptavidin,
magneto-mechanica
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HAVACILIK SEKTORU PERSONELI ICIN CBTA YAKLASIMIYLA
GELISTIiRILEN DIJITAL EGITIMLER : SISTEMATIK LITERATUR
TARAMASI

Hiimeyra Haciosmanoglu, L* Serhat Bahadir KERT'
Bilgisayar ve Ogretim Teknolojileri Egitimi

Yildiz Teknik Universitesi
* haciosmanogluhumeyra@gmail.com

Ozet

GUndmuzde bireylerin gercek is ortamlarinda
sergiledikleri performansa odaklanacak bicimde
yapilandirilan egitimlere ihtiya¢ artmaktadir. Buna
bagh olarak gelistirilen yetkinlik temelli egitim
yaklasimlari, 0grenme c¢iktilari ve performans
gostergelerine nispeten odaklaniyor olsa da
kazanilan yetkinliklerin gergek is performansina ne
olglide yansidigini yeterli diizeyde
degerlendirememektedir. Bu dogrultuda
uluslararasi havacilik otoriteleri tarafindan Yetkinlik
Temelli Egitim ve Degerlendirme (CBTA) yaklasimi
ortaya konmustur. Dijital egitim ortamlari, 6grenme
sureclerine esneklik ve erisilebilirlik imkani sunarak
yetkinlik gelisimini destekleyen 6nemli araclar
olarak ©6ne c¢ikmaktadir. Bu c¢alismanin amaci,
havacilik personelinin CBTA yaklasimiyla verilen
dijital egitimlerin yetkinlik gelisimine etkisini
sistematik literatir taramasiyla incelemektir.
Bulgular, ucus egitiminde egitim teknolojilerinin
o6grenen performansini olumlu etkiledigi sonucunu
vermistir.

Anahtar Kelimeler: Yetkinlik Temelli Egitim,
Havacilik Egitimi, Egitim Teknolojileri

Abstract

There is an increasing need for training programs
structured to focus on the performance individuals
demonstrate in real-world work environments.
Although competency-based training approaches
developed in response to this need focus relatively
on learning outcomes and performance indicators,
they may not adequately assess the extent to which
acquired competencies are reflected in actual job
performance. Accordingly, the Competency-Based
Training and Assessment (CBTA) approach has been
introduced by international aviation authorities.
Digital learning environments have emerged as
prominent tools that support competency
development by providing flexibility and accessibility
in learning processes. This study aims to examine,
through a systematic literature review, the impact of
digital training delivered within the CBTA framework
on the competency development of aviation
personnel. The findings indicate that educational
technologies positively influence learner
performance in flight training.

Keywords: Competency-Based Training, Aviation
Training, Educational Technologies
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Tarihi mekanlar, kiltirel bellek, kimlik ve deneyim
Uretimi agisindan ¢ok katmanli yapilar olarak
degerlendirilmektedir. Mimarlikta mekansal poetika
estetik ve duyusal nitelikleri ifade ederken,
fonksiyonellik kullanici gereksinimlerine yanit verme
kapasitesini tanimlamaktadir. Calismanin  amaci,
Mardin’deki tarihi konutlarin yeniden islevlendirilmesi
sirecinde mekansal poetika ile fonksiyonellik
arasindaki iliskiyi kapsamli bi¢cimde incelemektir.
Calismanin kapsamini, Mardin Kentsel Sit Alani’'nda
konuttan otele donustirilmis G¢ tarihl konut
olusturmaktadir.Arastirma, literatlr incelemesi ile
desteklenen, secilmis oOrnekler Uzerinden vyiritilen
kavramsal analiz temelli, bitiincil bakisa sahip nitel bir
¢alismadir. Yapilar; plan semasi, mekansal hiyerarsi,
dolasim ve cephe diizeni acisindan analiz edilmis; isik,
malzeme ve atmosfer gibi unsurlar ile cagdas
kullanimin gerektirdigi islevsel midahaleler birlikte
degerlendirilmistir.Bulgular, yeniden islevlendirme

sirecinin  mekansal organizasyonu ©6nemli Olclde
dontstirdiagini  ve Ozellikle dolasim ile servis
alanlarindaki  degisimlerin  mekansal hiyerarsiyi

etkiledigini gostermektedir. Geleneksel unsurlar blytk
Olcide korunmakla birlikte, bazi miidahaleler mekansal
deneyimi zayiflatmaktadir.Calisma, mekansal poetika
ve fonksiyonellik kavramlarini birlikte ele alarak
literatlirdeki boslugu doldurmakta ve yeniden
islevlendirme siireglerine yonelik kavramsal ve analitik
bir cergeve sunarak alana 6zgiin katki saglamaktadir.

Anahtar Kelimeler: Mardin, tarihi mekdn, mekdansal
poetika, fonksiyonellik, yeniden islevlendirme

Abstract

Historic spaces are regarded as multilayered constructs
in terms of cultural memory, identity, and the
production of experience. In architecture, spatial poetics
refers to aesthetic and sensory qualities, while
functionality denotes the capacity to respond to user
needs.The aim of this study is to comprehensively
examine the relationship between spatial poetics and
functionality in the adaptive reuse of historic houses in
Mardin. The scope of the study consists of three historic
houses located in the Mardin Urban Conservation Area
that have been converted from residences into hotels.
The research is a qualitative study with a holistic
perspective, based on a conceptual analysis conducted
through selected case studies and supported by a
literature review. The buildings were analyzed in terms
of plan layout, spatial hierarchy, circulation, and facade
organization; elements such as light, material, and
atmosphere were evaluated together with functional
interventions required by contemporary use. The
findings indicate that the adaptive reuse process
significantly transforms spatial organization and that
changes in circulation and service areas affect spatial
hierarchy. Although traditional elements are largely
preserved, certain interventions weaken the spatial
experience. The study addresses spatial poetics and
functionality together, filling a gap in the literature and
offering a conceptual and analytical framework that
contributes to adaptive reuse practices.

Keywords: Mardin, historic spaces, spatial poetics,
functionality, adaptive reuse
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Endiistriyel doku yiizeylerinde gozetimsiz kusur
tespiti, kusurlu Orneklerin seyrekligi nedeniyle
cogunlukla kusursuz verilerden O6grenen modellere
dayanmaktadir. Nominal kosullarda basarili olan bu
modeller, dagilim dis1 bozucular altinda kararlarini
dar bir frekans bandina dayandirarak frekans kisayolu
kullanma egilimi gosterebilmektedir. Bu ¢alismada,
sabit bir 6gretmen ag ile egitilebilir bir 6grenci ag
arasindaki ¢ok katmanli 6znitelik farklarini kalinti
sinyali olarak kullanan bir 6gretmen-6grenci mimarisi
onerilmektedir. Bant durdurmali filtreleme ile frekans
bantlarina duyarlilik izlenmekte; spektral diizlestirme
kaybi bu duyarliligin tek bir banda ¢okmesini
sinirlarken, tutarlilik kaybi dagilim disi bozucular
altinda karar kararliligini artirmay1 hedeflemektedir.
Onerilen yaklasim, MVTec AD veri kiimesinin bes
doku kategorisinde %95.07, endiistriyel ortamu taklit
eden senaryolarda ise %288,70 gorintii diizeyi
AUROC elde ederek, endiistriyel denetim hatlar1 i¢in
uyarlanabilir ve dayanikli bir kusur tespit gergevesi
sunmaktadir.

Anahtar Kelimeler: Gézetimsiz kusur tespiti,
Ogretmen-é§renci mimarisi, Frekans kisayolu,
Spektral diizlestirme, Dagilim disi dayaniklilik,

Abstract

Unsupervised defect detection on industrial textured
surfaces mostly relies on models trained solely on
defect-free data, due to the inadequacy of defective
samples. While such models can perform well under
nominal conditions, they tend to base their decisions
on a narrow frequency band in the presence of out of
distribution effects, effectively exploiting a frequency
shortcut. This study proposes a teacher—student
architecture that uses multi-layer feature differences
between a fixed teacher network and a trainable
student network as a residual signal. Band-stop
filtering is employed to analyze the sensitivity across
frequency bands; a spectral flattening loss constrains
this sensitivity from collapsing into a single band,
whereas a consistency loss is used to improve
decision stability under out of distribution effects. The
proposed approach achieves an image-level AUROC
of 95.07% on five texture categories of the MVTec AD
dataset and 88.70% under scenarios that mimic
industrial environments, providing an adaptable and
robust defect detection framework for industrial
inspection lines.

Keywords: Unsupervised defect detection, Teacher-
student architecture, Frequency shortcut, Spectral
flattening, Out-of-distribution robustness
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GCoklu mobil robot sistemleri, endiistriyel otomasyon ve
arama-kurtarma gibi kritik gorevlerde tek robotlu
¢6zimlere gore daha ylksek hiz ve hata toleransi
saglamaktadir.  Ancak  baslangic  konumlarinin
bilinmedigi senaryolarda, bagimsiz olusturulan yerel
haritalarin tutarli bir kiresel ¢ercevede birlestirilmesi
ve koordineli kesfin strdirilmesi temel bir problemdir;
mevcut yontemler genellikle ortak bir baslangig
referansi varsaymaktadir. Bu ¢alismada, ROS 2 Humble
altyapisinda, Gazebo similasyon ortaminda (g
TurtleBot3 Waffle Pi robotun otonom haritalama ve
kesif streclerini koordine eden bitlinlesik bir sistem
sunulmaktadir. Her robot bagimsiz poz-graf tabanli
SLAM sireci ylritmekte; robotlar arasi ilk gorsel
temasta ArUco isaretcilerinden hesaplanan bagil poz
Olciimleri, poz-grafa robotlar arasi gorsel kisit olarak
eklenmektedir. Kuresel poz-graf, Ceres Solver ile SE(2)
uzayinda optimize edilerek yerel harita gergevelerini
ortak kiresel cerceveye baglayan donilisimler elde
edilmekte ve doluluk i1zgaralari olasilik tabanl hiicre
birlestirme ile ger¢cek zamanli olarak birlestiriimektedir.
Kesif sureci iki fazli bir durum makinesi ile
yonetilmektedir: Faz 1 kiresel referans olusana kadar
bagimsiz frontier tabanli kesfi, Faz 2 ise merkezi gérev
atama ile koordineli kesfi tanimlamaktadir. Deneysel
sonuglar, onerilen mimarinin baslangicta ayrik yerel
haritalar robotlar arasi gorsel kisitlarla kiiresel 6lgekte
hizalayabildigini ve birlesik global harita tretebildigini
gostermektedir. Ceres backendinin bu deney
diizeninde g2o'ya gore daha tutarli sonug verdigi; iki
fazli stratejinin bosta beklemeyi onleyerek kesif
verimliligini artirdigi ve gereksiz kapsama tekrarini
azalttigl gozlenmistir. Gelecek calismalarda yaklasimin
iHA-IKA heterojen robot filolarina ve SE(3) uzayina
genisletilmesi planlanmaktadir.

Anahtar Kelime: Coklu Mobil Robotlar, ROS 2, Harita
Birlestirme, Kesif, Graf Optimizasyonu

Abstract

Multi-robot systems provide higher operational speed
and greater fault tolerance than single-robot solutions
in critical tasks such as industrial automation and
search-and-rescue missions. However, when robot
initial positions are unknown, merging independently
generated local maps into a consistent global frame and
maintaining coordinated exploration remain
fundamental challenges; most existing methods
assume a common initial reference frame. This study
presents an integrated system that coordinates the
autonomous mapping and exploration of three
TurtleBot3 Waffle Pi robots within the ROS 2 Humble
framework in a Gazebo simulation environment. Each
robot runs an independent pose-graph-based SLAM
process; upon the first inter-robot visual contact,
relative pose measurements computed from ArUco
markers are added to the pose graph as inter-robot
visual constraints. The global pose graph is optimized in
SE(2) using the Ceres Solver, vyielding the
transformations that align the local map frames with a
common global frame, and the occupancy grids are
merged in real time through probabilistic cell fusion.
Exploration is governed by a two-phase state machine:
Phase 1 defines independent frontier-based
exploration until a global reference is established, while
Phase 2 defines globally coordinated exploration
through centralized task assignment. Experimental
results show that the proposed architecture can align
initially disjoint local maps at the global scale through
inter-robot visual constraints and generate a merged
global map. The Ceres backend produced more
consistent results than g2o in this setup, and the two-
phase strategy prevented robot idling, improving
exploration efficiency and reducing redundant
coverage. Future work will extend the approach to
heterogeneous UAV-UGV fleets and the SE(3) domain.

Keywords: Multi-Robot SLAM, ROS 2, Map Merging,
Exploration, Graph Optimization
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Bu calisma, Galata’da konumlanan ingiliz Bahriye
Hastanesi’'nin  yakin ¢evresindeki tarihi yapi
dokusunu 0Ozellikle Bereketzade Mescidi lizerinden
degerlendirmeyi amaglamaktadir. ingiliz Bahriye
Hastanesi'nin  19. ylzyill boyunca Galata
bolgesinde olusturdugu kurumsal ve mekansal
etkinin, yerel dini yapilarin Uzerindeki etkileri
arastirilmaktadir. Arastirmada literatiir taramasi,
tarihsel harita ve plan karsilagtirmalari, saha
gozlemleri ve fotograf analizi yontemleri bir arada
kullanilmistir. Elde edilen bulgular, Bereketzade
Mescidi’nin yalnizca dini bir yapi olarak degil, ayni
zamanda Galata’daki mahalle strekliligini temsil
eden bir odak noktasi olarak
degerlendirilebilecegini gostermektedir.
Hastanenin temsil ettigi yabanci kurumsal kimlik
ile mescidin temsil ettigi yerel-geleneksel dokunun
birlikteligi, kentsel sireklilik baglaminda analiz
edilmistir. Sonug olarak bu ¢alisma, ingiliz Bahriye
Hastanesi’'nin ¢evresini yerel bir yapi lizerinden
inceleyerek kent ve tarih iliskisine katki saglamayi
amaclamistir.

Anahtar Kelimeler: Ingiliz Bahriye Hastanesi,
Bereketzade Mescidi, Bereketzade Ali Efendi
Camii, Galata, Saglik Yapilari, Dini Yapilar, Kent
Morfolojisi

Abstract

This study aims to evaluate the historical
architectural fabric in the immediate vicinity of the
British Naval Hospital in Galata, particularly
through the lens of the Bereketzade Mosque. It
investigates the impact of the institutional and
spatial influence of the British Naval Hospital in
the Galata region throughout the 19th century on
local religious structures. The research utilizes a
combination of literature review, historical map
and plan comparisons, field observations, and
photographic analysis. The findings indicate that
the Bereketzade Mosque can be considered not
only a religious structure but also a focal point
representing neighborhood continuity in Galata.
The coexistence of the foreign institutional
identity represented by the hospital and the local-
traditional fabric represented by the mosque is
analyzed within the context of urban continuity. In
conclusion, this study aims to contribute to
understanding the relationship between the city
and history by examining the surroundings of the
British Naval Hospital through the lens of a local
architectural structure.

Keywords: British Naval Hospital, Bereketzade
Masjid, Bereketzade Ali Efendi Mosque, Galata,
Healthcare Buildings, Religious Buildings, Urban
Morphology
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Bu calismada, kentsel 1s1 adasi etkisinin analizi icin
onemli bir parametre olan ylizey sicakhgi verisinin
mekansal ¢OzUnarliglnin artiriimasi
hedeflenmektedir. Sentinel-3 uydusundan elde
edilen dusik mekansal ¢ozandrlikli (1000 m)
ylizey sicakhgi verisi Sentinel-2 verileri kullanilarak
turetilen bitki ortist (NDVI) ve yapilasmis alan
(NDBI) indeksleri kullanilarak 10 m ¢ozinurliige
getirilmistir. Calisma kapsaminda Bursa ili igin
2023 yili temmuz ayina ait Sentinel-3 ve Sentinel-
2 uydu verileri  kullanilmistir.  Mekansal
¢OzUndrligin artirlmasinda Dogrusal Regresyon
ve Rastgele Orman olmak Uzere iki farklh model
uygulanarak performanslari  karsilastiriimistir.
Model sonuglari incelendiginde Rastgele Orman
modelinin (R* = 0.689) Dogrusal Regresyon
modeline (R? = 0.642) kiyasla daha iyi performans
gosterdigi belirlenmistir. Elde edilen bulgular,
disiik ¢ozinurlGkla uydu verilerinin iyilestirilmesi
sirecinde makine 06grenmesi yodntemlerinin
kullanilabilecegini gostermektedir.

Anahtar Kelime: Sentinel-3, Yiizey Sicakligi, NDVI,
NDBI, Rastgele Orman

Abstract

This study aims to increase the spatial resolution
of land surface temperature (LST) data, which is an
important parameter for analyzing the urban heat
island effect. Low spatial resolution (1000 m) of
land surface temperature data obtained from the
Sentinel-3 satellite was downscaled to 10 m
resolution using vegetation (NDVI) and built-up
area (NDBI) indices derived from Sentinel-2 data.
In this study, data from Sentinel-3 and Sentinel-2
satellites for the Bursa province in July 2023 were
used. Spatial resolution was enhanced using two
different models, Linear Regression & Random
Forest, and their results were compared. When
the model results were examined, it was specified
that the Random Forest model (R*? = 0.689)
performed better than the Linear Regression
model (R? = 0.642). The findings indicate that
machine learning methods can be used in the
process of improving low-resolution satellite data.

Keywords: Sentinel-3, Land Surface Temperature,
NDVI, NDBI, Random Forest
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Bu g¢alismanin  amaci, 6 Subat 2023
Kahramanmaras depremlerinden etkilenen Hatay
bolgesinde, insansiz Hava Araci (iHA) ile elde
edilmis  yiksek  ¢ozlnlrlikli  ortofotolar
kullanilarak yol ve engel analizi yapan bir sistem
gelistirmektir. Bu kapsamda, derin 0Ogrenme
tabanl anlamsal béliitleme yontemleri ile yol ve
fiziksel engeller (moloz, enkaz vb.) tespit edilerek
yol erisilebilirligi analiz edilmistir. Calismada, CNN
tabanli UNet++ ile transformer tabanl SegFormer-
B2 ve Mask2Former-Swin-T modelleri
karsilastirmali olarak degerlendirilmistir.
Calismanin temel katkilarindan biri, yol ve fiziksel
engel siniflarini iceren, boélgeye 6zgi 87 gorintd,
482 yol ve 148 engel etiketinden olusan veri
kiimesinin olusturulmasidir. IHA goriintiilerinde
yol erisilebilirligi ve fiziksel engel analizi igin
transformer tabanl galismalarin sinirli olmasi, bu
modellerin incelenmesini énemli kilmaktadir. Elde
edilen sonuglar, transformer tabanli modellerin
mekansal dogruluk agisindan daha basarili
oldugunu gostermektedir. Mask2Former-Swin-T
modeli, mloU (0.608), Pixel Accuracy (0.921) ve F1-
score (0.724) metriklerinde diger modellere
kiyasla en yilksek basarimi sagladigi, UNet++
modelinin ise mloU (0.544), Pixel Accuracy (0.90)
ve F1-score (0.640) degerleri ile en dislik basarimi
gosterdigi belirlenmistir. Bu ¢alisma, afet sonrasi
durum degerlendirmesi ve arama-kurtarma
calismalarinin planlanmasina katki sunmaktadir.

Anahtar Kelime: iHA, Derin Odrenme, Anlamsal
Béliitleme, Yol Erisilebilirligi, Afet Analizi

Abstract

The aim of this study is to develop a system that
performs road and obstacle analysis in the Hatay
region, affected by the February 6, 2023
Kahramanmaras earthquakes, using high-
resolution orthophotos obtained by Unmanned
Aerial Vehicles (UAVs). In this context, road
accessibility was analyzed by detecting roads and
physical obstacles (debris, rubble, etc.) using deep
learning-based semantic segmentation methods.
The study comparatively evaluated CNN-based
UNet++ and transformer-based SegFormer-B2 and
Mask2Former-Swin-T models. One of the main
contributions of the study is the creation of a
dataset consisting of 87 region-specific images,
482 road labels, and 148 obstacle labels,
containing road and physical obstacle classes. The
limited number of transformer-based studies for
road accessibility and physical obstacle analysis in
UAV images makes the examination of these
models important. The results obtained show that
transformer-based models are more successful in
terms of spatial accuracy. The Mask2Former-Swin-
T model achieved the highest performance
compared to other models in mloU (0.608), Pixel
Accuracy (0.921), and Fl-score (0.724) metrics,
while the UNet++ model showed the lowest
performance with mloU (0.544), Pixel Accuracy
(0.90), and F1-score (0.640) values. This study
contributes to the planning of post-disaster
situation assessment and search and rescue
operations.

Keywords: UAV, Deep Learning, Semantic
Segmentation, Road Accessibility, Disaster
Analysis
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Abstract

Tumor-region segmentation in digital pathology is
challenging because whole-slide images (WSlIs) are
extremely large, tumor regions may be sparse, and
detailed annotation is costly. In this study, we present
an embedding-based segmentation pipeline for
histopathological WSIs from the CAMELYON16 and
CAMELYON17 datasets, which contain breast cancer
metastasis slides. Tumor labels were generated from
XML annotations at patch level, ambiguous boundary
patches were excluded from supervision, and only
macro tumor slides were selected for training. A brief
overlap-threshold analysis showed that the sample
count varied between 50 and 57 depending on the
selected threshold, and that the chosen setting
provided a more suitable balance between data volume
and label quality. A U-Net-based model was trained on
32 x 32 embedding tiles with source-balanced splitting,
hard-negative mining, and source-specific
thresholding. On the test set, mixed mean performance
reached Dice 0.5728 and IoU 0.4543, while
CAMELYON16 achieved mean Dice 0.7183 and mean
loU 0.5914. These values represent averages across
slides, and substantial variability was observed at the
individual-slide level. Lower performance was
associated with small or sparse metastases and
increased false positives, particularly on CAMELYON17.
The selected CTransPath-based pipeline also
demonstrated practical scalability for single-WSI
analysis.

Keywords: digital pathology, tumor segmentation,
CAMELYON16, CAMELYON17, CTransPath

Ozet

Dijital patolojide tiimor bolgesi segmentasyonu; bitin
slayt goriintilerinin ¢ok bliyik boyutlu olmasi, timor
alanlarinin  seyrek  gorilebilmesi  ve  aynintili
anotasyonun yiksek maliyeti nedeniyle zorlayici bir
problemdir. Bu galismada, meme kanseri metastazi
icecren  CAMELYON16 ve  CAMELYON17  veri
kiimelerindeki histopatolojik gorintiler igin gomi
tabanli bir segmentasyon hatti sunulmustur. TUmor
etiketleri XML anotasyonlarindan yama dizeyinde
Uretilmig, belirsiz sinir bdlgeleri egitim disinda
birakilmis ve yalnizca makro tumor igeren slaytlar
egitime alinmistir. Ortiisme esigi incelemesi, esik
degerine bagh olarak érnek sayisinin 50 ile 57 arasinda
degistigini ve secilen ayarin veri miktari ile etiket kalitesi
arasinda daha dengeli bir sonug verdigini gdstermistir.
U-Net tabanli model, 32 x 32 gédmi bloklari izerinde
kaynak dengeli veri bdlme, zor negatif 06rnek
madenciligi ve kaynaga 6zgi esikleme ile egitilmistir.
Testte karma veri igin ortalama Dice 0.5728 ve ortalama
loU 0.4543, CAMELYON16 igin ise ortalama Dice 0.7183
ve ortalama loU 0.5914 elde edilmistir. Bu degerler tim
slaytlarin ortalamasini gdstermektedir; tekil sonuglarda
ise belirgin degiskenlik gbzlenmistir. Daha disik
performansin kii¢lik ya da seyrek metastaz alanlari ve
artan yanls pozitiflerle iliskili oldugu gorialmustir.
Secilen CTransPath tabanli hat, tek WSI analizi agisindan
da pratik bir 6lceklenebilirlik gostermistir.

Anahtar  Kelimeler: dijital  patoloji, tiimér
segmentasyonu, CAMELYON16, CAMELYON17,
CTransPath
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Abstract

Cancer diagnosis in digital pathology increasingly
relies on computational analysis of whole-slide
images (WSlIs), which are giga-pixel in size and often
have limited detailed annotation. In this study,
tumor/non-tumor classification in histopathological
images was investigated using a foundation model-
based representation learning pipeline on datasets
containing breast cancer metastasis WSls. After ROI-
focused preprocessing, WSIs were divided into 256 x
256 patches, and visual embeddings were extracted
from a pretrained model to obtain transferable
feature  representations. To evaluate the
downstream classification potential of these learned
features, multiple machine learning algorithms were
systematically screened and compared on the
embedding space. This trial stage enabled rapid
benchmarking of candidate classifiers and supported
the selection of the most suitable model for patch-
level tumor discrimination. Experimental findings
showed that XGBoost achieved the best overall
performance, with accuracy and Dice scores in the
90% range and AUC in the 95% range, while Random
Forest and SVC also produced competitive results.
These results indicate that pretrained visual
representations, combined with systematic machine
learning model trials, provide an effective and
scalable framework for tumor detection in large-
scale histopathological data with limited annotation.
Keywords: digital pathology, histopathological
image, foundation model, tumor classification,
machine learning

Ozet

Kanser tanisinda dijital patoloji, giga-piksel
boyutundaki ve ayrintili anotasyonu sinirli bitin
slayt gorintilerinin  (WSI) hesaplamali analizini
giderek daha oOnemli hale getirmektedir. Bu
¢alismada, meme kanseri ~metastazi igeren
histopatolojik veri kiimeleri izerinde timor / timor
olmayan siniflandirmasi, temel model tabanli bir
temsil 6grenmesi yaklagimiyla ele alinmigtir. ROI
odakli 6n isleme sonrasinda WSl'lar 256 x 256
boyutunda yamalara ayrilmis, ardindan 6nceden
egitilmis bir modelle gorsel gomiiler elde edilmistir.
Bu gomi uzayinin siniflandirma  basarimini
degerlendirmek icin ¢ok sayida makine 6grenmesi
algoritmasi  sistemli  bicimde  denenmis ve
karsilastirilmistir. Bu siireg, yama diizeyinde timor
ayrimi icin en uygun modelin secilmesine olanak
saglamistir. Sonuglar, XGBoost modelinin en giigli
genel performansi verdigini; dogruluk ve Dice
skorlarinin yizde 90 bandinda, AUC skorunun ise
ylzde 95 bandinda oldugunu gostermistir. Random
Forest ve SVC de rekabet¢i sonuglar Gretmistir.
Bulgular, 6nceden egitilmis gorsel temsiller ile
sistemli makine 6grenmesi denemelerinin birlikte,
sinirll anotasyonlu blyik 6lcekli histopatolojik
verilerde timor tespiti icin etkili ve dlgeklenebilir bir
cerceve sundugunu goéstermektedir.

Anahtar Kelimeler: dijital patoloji, histopatolojik
goriinti, foundation model, tiimér siniflandirmasi,
makine 6grenmesi
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iGDE (ELAEAGNUS ANGUSTIFOLIA L.) MEYVESINDEN ELDE EDIiLEN
NANO VE MiKROFIiBERLERIN KULLANIMI
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" Abstract
Ozet

This study investigated the structural and functional
properties of insoluble dietary fibers (IDF) obtained
from ripe oleaster (Elaeagnus angustifolia L.) fruits.
The chemical, thermal, and physical characterization
of the fiber samples was carried out using Fourier
Transform Infrared Spectroscopy (FT-IR),
morphological  analysis, Differential Scanning
Calorimetry (DSC), Thermogravimetric Analysis (TGA),
Differential Thermal Analysis (DTA), Differential
Thermogravimetry (DTG), as well as water holding
capacity, oil holding capacity, and zeta potential
analyses.

Bu calismada olgun igde (Elaeagnus angustifolia L.)
meyvelerinden elde edilen ¢6ziinemeyen diyet
liflerinin (CDF) yapisal ve fonksiyonel ozellikleri
arastinlmistir. Lifin 6rneklerinin kimyasal, termal ve
fiziksel karakterizasyonu Fourier Donusiimli Kizilbtesi
Spektroskopisi  (FT-IR), morfoloji incelemesi ve
Diferansiyel Taramali Kalorimetre Cihazi (DSC),
Termogravimetrik Analiz (TGA), Diferansiyel Termal
Analiz (DTA), Diferansiyel Termogravimetri (DTG), su
tutma kapasitesi, yag tutma kapasitesi, zeta
potansiyel analizleri ile gerceklestirilmistir.

Keywords: Oleaster, Elaeagnus angustifolia, insoluble

Anahtar Kelime: Oleaster, Elaeagnus angustifolia, ) _ )
dietary fiber, functional food

¢6ziinmeyen diyet lifi, fonksiyonel gida
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Ozet

Betonarme cercevelerde deprem enerjisi cogunlukla
kiris-kolon birlesimine yakin olan plastik mafsal
bolgelerinde tiiketilmektedir. Bu durum, kalici sekil
degistirmeler gibi hasar mekanizmalarina ve deprem
sonrasl onarim gugliklerine yol agmaktadir. Bu
calismada, esasen moment aktaran celik cerceveler
icin gelistirilmis olan surtiinmeli ve elastomerli sismik
aparatin betonarme bir kirise uygulanabilirligi sayisal
olarak incelenmistir. Bu kapsamda, referans
betonarme kiris modeli ile aparath lg¢ ayri model
cevrimsel ylikleme altinda karsilastiriimistir. Aparath
modeller, aparatin betonarme kirise baglandig
boyuna c¢elik levhalarin geometrisi bakimindan
birbirinden ayrilmaktadir. Model 1'de levhalar sabit
derinlikli iken, Model 2 ve 3'te levha derinligi belirli
bir uzunluktan sonra sirasiyla 15° ve 25° egimle
azalmaktadir. Sonlu eleman analizleri Ansys
programinda gergeklestirilmis ve beton davranisiigin
Menetrey-Willam dogrusal olmayan malzeme
modeli kullaniimistir. Sonuglar, aparatli modellerde
kiimulatif enerji sonimleme kapasitesinin, referans
kirise kiyasla yaklasik bes kat arttigini ve histeretik
davranisin belirgin bicimde kararli hale geldigini
gostermistir. Levha geometrisindeki degisimlerin ise
enerji tiketimi bakimindan belirgin bir etkisinin
olmadigi goézlenmistir. Buna karsilik, geometrik
daralmalar beton icindeki gerilme aktarimini
etkileyerek plastik sekil degistirmelerin dar bir
bolgede yogunlasmasina ve yerel hasarin artmasina
neden olmustur.
Anahtar Kelime: Betonarme kiris, enerji séniimleme,
sismik tasarim, sismik aparat

Abstract

In reinforced concrete (RC) frames, seismic energy
dissipation predominantly occurs within the plastic
hinge regions adjacent to the beam-to-column
connections, resulting in residual deformations and
complicating post-earthquake repair processes. In
the present study, the applicability of a frictional and
elastomeric seismic device, originally developed for
steel moment-resisting frames, was numerically
evaluated for integration into an RC beam. For this
purpose, a reference RC beam model was
established and compared with three device-
integrated models subjected to cyclic loading. The
device-integrated models were differentiated by the
geometry of the longitudinal steel plates used to
connect the device to the RC beam. Specifically,
Model 1 utilized plates with constant depth, while
Models 2 and 3 incorporated plates with reduced
depth beyond a specified length, tapered at 15° and
25°, respectively. Nonlinear finite element analyses
were conducted using ANSYS, with the Menetrey-
Willam material model employed to simulate
concrete behavior. The analysis results indicated
that the cumulative energy dissipation capacity of
the device-integrated models was approximately
five times greater than that of the reference model,
and their hysteretic response exhibited significantly
improved stability. Although variations in plate
geometry did not substantially affect energy
dissipation, the reductions in plate depth modified
the stress transfer mechanism within the concrete,
resulting in localized concentration of plastic strains
and increased local damage.

Keywords: Reinforced concrete beam, energy
dissipation, seismic design, seismic device
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ARACILIGIYLA CiCEKLENME DONEMI ISI STRESI VE FENOLOJIK
KAYMALARIN ANALIZI
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Ozet

Bu calismada, Blylk Menderes Havzasi’'nda zeytin
ciceklenme donemindeki fenolojik kaymalar ve
ciceklenme slirecinde karsilasilan 1s1  stresi
kosullari, RegCM5 bolgesel iklim modeli ¢iktilari
kullanilarak CMIP6 SSP2-4.5 senaryosu
kapsaminda analiz edilmistir. Bilyime Derece
Glinleri (GDD) yontemi temel alinarak sicakhk
degisimleri ve bagl nem kosullar birlikte
degerlendirilmis; 2024-2053 db6nemine ait
projeksiyonlar, ¢iceklenme tarihinin  havza
genelinde daha erken déonemlere kayma egilimi
gosterdigini ve ozellikle 35 °C Uzerindeki letal
sicakhk kosullarinin  gorilme sikhginda artis
meydana geldigini ortaya koymustur. Bulgular, s6z
konusu risklerin 6zellikle havzanin i¢ kesimlerinde
belirginlestigini ve gelecekte zeytin verimliligi
Uzerinde potansiyel baskl olusturabilecegini
gostermektedir.

Anahtar Kelime: Zeytin giceklenme fenolojisi, Isi
stresi, GDD, RegCM5, SSP2-4.5, Bliyiik Menderes
Havzasl

Abstract

In this study, phenological shifts in the olive
flowering period and heat stress conditions during
flowering in the Biiyllk Menderes Basin were
analyzed using outputs from the RegCMS5 regional
climate model under the CMIP6 SSP2-4.5
scenario. Based on the Growing Degree Days
(GDD) approach, temperature variations and
relative humidity conditions were evaluated
together. Projections for the 2024-2053 period
indicate a tendency toward earlier flowering dates
across the basin and an increase in the frequency
of lethal temperature conditions exceeding 35 °C.
The findings suggest that these risks become more
pronounced particularly in the inner parts of the
basin and may impose potential pressure on future
olive productivity.

Keywords: Olive flowering phenology, Heat
stress, GDD, RegCMS, SSP2-4.5, Biiyiik
Menderes Basin
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Abstract

Transportation projects such as tramways differ
from other construction projects in terms of
stakeholder structure, interaction with the
environment, linear structure, and decision-making
processes. This study examines tramway projects
and other construction projects from various
perspectives, based on the literature. Within the
framework of the study, a methodology was
created through bibliometric analysis. In this
context, transportation and tramway-focused
studies and construction and project management
literature between 2021-2025 were reviewed.
Subsequently, prominent keywords were identified.
The findings show that the transportation literature
focuses more on urban systems, mobility, and
sustainability  issues; in  contrast, project
management, risk, and performance issues are
prominent in the construction literature. This reveals
a clear distinction between infrastructure and
management-focused approaches. The
evaluation shows that tramway projects involve
more stakeholders due to their location in different
areas, have more complex decision-making
processes, and have a higher public impact, and
reveals the related needs.
In conclusion, this study provides a literature-based
framework and highlights the need for data-driven
and integrated stakeholder management
approaches in transportation infrastructure projects.

Keywords: Tramway projects, Construction projects,
Stakeholder structure, Literature-based analysis,
Project characteristics

Ozet

Tramvay gibi ulastirma projeleri, paydas yapisi, cevre
ile etkilesimi, lineer yapisi ve karar alma siiregleri gibi
konular acisindan diger insaat projelerinden
farklihklar gostermektedir. Bu ¢alisma, tramvay
projeleri ile diger insaat projelerini literatlire dayali
olarak gesitli agilardan ele almaktadir.

Calisma  ¢ergevesinde, bibliyometrik  analiz
aracihgiyla bir metodoloji olusturulmustur. Bu
kapsamda, 2021-2025 yillari arasindaki ulasim ve
tramvay odakli galismalar ile insaat ve proje yonetimi
literatlr taranmistir. Akabinde, 6ne c¢ikan anahtar
kelimeler belirlenmistir.

Bulgular, ulastirma literatlriiniin daha ¢ok kentsel
sistemler, mobilite ve sirdirilebilirlik konularina
yogunlastigini; buna karsilhk insaat literatiriinde
proje yonetimi, risk ve performans konularinin éne
¢iktigini  gostermektedir. Bu durum, altyapl ve
yonetim odakli yaklasimlar arasinda belirgin bir
ayrim oldugunu ortaya koymaktadir.
Degerlendirme, tramvay projelerinin lokasyon olarak
farkl konumlarda olan yapisi nedeniyle daha fazla
paydas icerdigini, karar alma slreglerinin daha
karmasik oldugunu ve kamusal etkisinin daha yiiksek
oldugunu gostermekte ve buna bagl ihtiyaglari
ortaya koymaktadir.

Sonug olarak, bu ¢alisma literatiire dayali bir cerceve
sunmakta ve ulasim altyapi projelerinde veri odakli
ve butinlesik paydas yonetimi yaklasimlarina
duyulan ihtiyaci vurgulamaktadir.

Anahtar Kelime: Tramvay projeleri, Insaat projeleri,

Paydas yapusi, Literatiire dayali analiz, Proje
ozellikleri


mailto:fyurdakul.info@gmail.com
mailto:demirbag@yildiz.edu.tr
mailto:samet.demirci@yildiz.edu.tr
mailto:zeynep@yildiz.edu.tr

GRAD SYMPOSIUM’26 {0t

YTU

FEN BILIMLERI
ENSTITUSU

A MACHINE LEARNING ASSISTED MODELLING APPROACH OF
MULTILATERAL FISHBONE WELL DESIGNS IN TIGHT OIL
RESERVOIRS (EXTENDED ABSTRACT)

Erk Yigit Géziikara ', Fazil Emre Artun 2, [hsan Burak Kulga®

! Petroleum and Natural Gas Engineering
Istanbul Technical University
Y gozukarael 7@itu.edu.tr
3 kulga@itu.edu.tr

2 Petroleum and Chemical Engineering
Sultan Qaboos University
2 e.artun@squ.edu.om

Abstract

Production in tight oil reservoirs is quite
challenging due to factors such as low
permeability and porosity, and conventional wells
generally operate with low yields. While fishbone
wells have the potential to solve this problem by
increasing the contact area with the reservoir,
finding the right design is a computationally
expensive process that takes hours with
traditional simulators. In this study, we developed
a machine learning-based surrogate model to
compare the performance of fishbone and
horizontal wells and reduce this long optimization
process to seconds. We algorithmically generated
and simulated 10,000 different well scenarios.
According to our results, the model we developed
managed to predict well performances with an
accuracy of over 90% (R2 > 0.90) in seconds. We
quantitatively confirmed that fishbone wells
increase the oil recovery factor by at least 10%
compared to horizontal wells. We also determined
that the most critical factors determining
production are permeability, number of branches,
and branch length; while branch angle only affects
the results by about 1-2%. This data-driven
approach allows engineers to instantly evaluate
thousands of different designs and overcome
simulation limitations.

Ozet

Siki petrol rezervuarlarinda tretim yapmak,
diisilk gecirgenlik ve gozeneklilik gibi
nedenlerle olduk¢a zordur ve geleneksel
kuyular genellikle diisiik verimle ¢alisir. Kilgik
(fishbone) tasarimli kuyular, rezervuarla temas
alanin1  artirarak  bu  sorunu  ¢dzme
potansiyeline sahip olsa da dogru tasarimi
bulmak geleneksel simiilatorlerle saatler siiren,
hesaplama maliyeti cok yiiksek bir siiregtir. Bu
calismada, kilgik ve yatay kuyularin
performansini  karsilastirmak ve bu uzun
optimizasyon siirecini saniyelere indirmek i¢in
makine Ogrenmesi tabanli bir vekil model
gelistirdik. Algoritmik olarak 10.000 farkli
kuyu senaryosu olusturup bunlar1 simiile ettik.
Elde ettigimiz sonucglara gore, gelistirdigimiz
model kuyu performanslarini saniyeler i¢inde
%90'n iizerinde (R2 > 0.90) bir dogrulukla
tahmin etmeyi basardi. Kilgik kuyularin, yatay
kuyulara gore petrol kurtarim faktoriinii en az
%10 oraminda artirdigin1  nicel olarak
dogruladik. Ayrica, iiretimi belirleyen en kritik
faktorlerin gecirgenlik, dal sayis1 ve dal
uzunlugu oldugunu; dal agisinin ise sonuglari
yalnizca  %I1-2  civarinda  etkiledigini
belirledik. Bu veri odakli yaklasim,
miihendislere binlerce farkli tasarimi aninda
degerlendirme ve simiilasyon kisitlamalarini
asma imkani sunuyor.
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GENERATIVE AND REINFORCEMENT LEARNING

Mohamed Ouail Islam Douar ', Fatma Nur Esirci?, Arzu Kakisim >

"Department of Cybersecurity and Cryptography

Yildiz Technical University
mohamed.douar@std.yildiz.edu.tr

’Department of Computer Engineering
Gebze Technical University
fesirci@gtu.edu.tr

3Department of Artificial Intelligence and Data Engineering
Yildiz Technical University
arzu.kakisim@std.yildiz.edu.tr

Abstract

The globalized semiconductor supply chain
creates significant opportunities for malicious
hardware modifications, known as Hardware
Trojans, to be inserted into integrated circuit
designs without detection. Machine Learning
applied to gate-level netlists offers a promising
pre-silicon detection approach, but is severely
limited by two persistent problems: extreme class
imbalance in available benchmark datasets, and
high False Positive Rates that cause clean circuits
to be incorrectly flagged as malicious. This paper
proposes a Hybrid GAN-RL architecture that
addresses both problems simultaneously. A
physics-constrained Generative  Adversarial
Network is used to balance the training data, while
a Reinforcement Learning agent is trained with an
asymmetric reward function designed to suppress
false alarms. The goal is a more reliable Hardware
Trojan detection method for pre-silicon part of
semiconductor supply chain.

Ozet

Kiiresellesmis yar1 iletken tedarik zinciri, Donanim
Truva Atlar1 olarak bilinen kotii amacgli donanim
degisikliklerinin, entegre devre tasarimlarina fark
edilmeden yerlestirilmesi i¢in Onemli firsatlar
yaratmaktadir. Kapt diizeyindeki netlistlere
uygulanan Makine Ogrenmesi, silikon 6ncesi
Truva Ati tespitine yonelik umut verici bir
yaklasim sunmaktadir; ancak iki ana sorun bu
yaklasimi ciddi 6l¢iide kisitlamaktadir: mevcut
devre veri kiimelerindeki asir1 sinif dengesizligi ve
temiz devrelerin yanlishikla kotii amacli olarak
isaretlenmesine yol acan yiliksek Yanlis Pozitif
Oranlari. Bu ¢alismada, her iki sorunu es zamanli
olarak ele alan bir Hibrit GAN-RL mimarisi
Onerilmektedir. Egitim verisini dengelemek icin
fizik kisitlamali bir Uretici Cekismeli Ag
kullanilirken, asimetrik bir 6diil fonksiyonuyla
egitilmis bir Pekistirmeli Ogrenme ajani yanlis
alarmlara karsi baskilayic1 bir karar smur
olusturmaktadir. Hedef, silikon oncesi donanim
giivenligi i¢in daha gilivenilir ve pratik olarak
uygulanabilir bir Truva At1 tespit yoOntemi
gelistirmektir.
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BEYOND VISUAL CUES: INTEGRATING SPEECH TRANSCRIPTS

WITH LARGE LANGUAGE MODELS FOR VIDEO SUMMARIZATION
Esra DERIN TETIK

!Department of Computer Engineering
Istanbul Technical University
tetik24@itu.edu.tr

Ozet

Video 6zetleme, uzun videolar1 anlaml1 ve kisa
Ozetlere doniistiirmeyi amaglamaktadir; ancak
mevcut yontemler agirliklt olarak  gorsel
ipuclarina dayanmakta ve konugmalarda yer alan
zengin isitsel bilgiyi biiyiik Ol¢lide gbz ardi
etmektedir. Bu kisitlamayr agmak amaciyla bu
calismada, Biiylik Dil Modelleri (Large
Language Models - LLM) tabanli gorsel
Oznitelikleri konusma transkriptleriyle etkili bir
sekilde biitlinlestiren 6zgiin bir ¢ok modlu
flizyon  (multimodal  fusion)  yaklasimi
onerilmektedir. Otomatik konusma tanima
sistemi ile elde edilen transkriptler; capraz dikkat
(cross-attention), birlestirme (concatenation) ve
kapili toplama (gated addition) olmak iizere iig
farkli strateji kullanilarak gorsel temsillerle
birlestirilmis ve bu yapi, transkriptin faydasimi
kare bazinda dinamik olarak degerlendiren alaka
farkindalikli (relevance-aware) bir mekanizma
ile desteklenmistir. SumMe ve TVSum veri
kiimeleri iizerinde gergeklestirilen kapsamli
deneyler, bu yaklagimin G&zellikle anlatim
agirlikli iceriklerde istatistiksel olarak anlamli
iyilestirmeler sagladigini ve SumMe veri
kiimesinde 0,244'lik bir Kendall t degerine
ulagtigii ~ gostermektedir.  Ayrica, kapili
toplamanin heterojen video tiirleri arasinda en
saglam  strateji  olarak  One  ¢ikmasi,
degerlendirmeler i¢in konugma agirlikli yeni bir
video veri kiimesinin olusturulmasina zemin

hazirlamistir.

Abstract

Video summarization aims to condense
lengthy videos into meaningful and short
summaries, yet existing methods
predominantly rely on visual cues, largely
overlooking the rich auditory information
present in speech. To address this limitation,
this study proposes a novel multimodal fusion
framework that effectively integrates speech
transcripts with Large Language Model
(LLM)-based visual features to enhance
summarization performance. Speech
transcripts extracted via automatic speech
recognition  are  fused  with  visual
representations using three distinct strategies:
cross-attention, concatenation, and gated
addition, complemented by a relevance-aware
mechanism that dynamically evaluates
transcript utility on a per-frame basis.
Comprehensive experiments on the SumMe
and TVSum benchmarks reveal that this
multimodal approach yields statistically
significant 1mprovements, particularly in
narration-heavy content, achieving a Kendall t
of 0.244 on the SumMe dataset. Furthermore,
gated addition emerges as the most robust
fusion strategy across heterogeneous video
types, prompting the construction of a novel
speech-intensive video dataset for future
evaluation.
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ACTIVE FAULT TOLERANT CONTROL OF A VTOL UAV UNDER
ACTUATOR FAULTS

Furkan Ciftci ', Vasfi Emre Omiirlii *

"Department of Avionics Engineering, Yildiz Technical University, !furkan.cificil @std.yildiz.edu.tr
’Department of Mechatronics Engineering, Yildiz Technical University, 2omurlu@yildiz.edu.tr

Abstract

A tilt-rotor unmanned air vehicle (UAV) is a type of
hybrid aircraft that can perform vertical takeoff
and landing like multirotor UAVs and fly level like
fixed-wing UAVSs. The aim of this study is to detect
actuator fault conditions that may occur in all
flight modes of the aircraft and to develop fault-
tolerant flight control methods that can safely
continue the flight mission.

Keywords: Unmanned aerial vehicles; Tilt-rotor
UAV; Fault tolerant control, Fault detection;
Actuator fault, Modelling and simulation

Ozet

Tilt rotorlu insansiz hava araci (iHA), bir diger
tabiriyle motorlari egilen iHA, multikopter iHA'lar
gibi dikey inis kalkis yapabilen ve sabit kanatl
iHA’lar gibi diiz ucabilen hibrit bir hava araci
cesididir. Bu ¢alismanin amaci hava aracinin tiim
ucus modlarinda olusabilecek aktiiator hata
durumlarinin tespit edilip ugus goérevini emniyetli
bir sekilde devam ettirebilecek hata toleransli
ugus kontrol ydntemlerinin gelistiriimesidir.

Anahtar Kelime: insansiz hava araglari; Tilt-
rotorlu [HA; Hata toleransli kontrol, Hata tespiti;
Aktiiatér hatalari; Modelleme ve simiilasyon
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HYBRID RAG PIPELINE: INTEGRATION AND DEMO VALIDATION

Ayse Oztiirk ", Oguz Altun?

! Graduate Student, Computer Engineering Department, Yildiz Technical University
2Associate Professor, Computer Engineering Department, Yildiz Technical University
“ayse.ozturk@dpu.edu.tr

Abstract

Retrieval-Augmented Generation (RAG) is an
enhanced architectural hybrid solution to deal
with intrinsic limitations of Large Language
Models (LLMs) such as knowledge cut-off due to
sub-optimal chunking and architectural design,
hallucinations, and lack of transparency due to
black-box like structure. Our newly proposed
preliminary framework emphasizes modular
architecture enabling experimenters to adopt
components incrementally, practical hyper-
parameter guidance (50-50 dense/sparse
weighting, 70% compression ratio), and controlled
experimental validation isolating each
component's contribution and achieving 15.6%
overall improvement on single topic QA Dataset
on Kaggle over the baseline.

Keywords: Retrieval-Augmented Generation,
Hybrid Retrieval, Reranking, Question-Answering
Systems, RAGAS Evaluation.

Ozet

Geri Getirme ile Zenginlestirilmis Uretim (RAG),
Blyldk Dil Modellerinin  (LLM’ler) alt-optimal
parcalama ve mimari tasarim nedeniyle ortaya
cikan bilgi kesilmesi, hallsinasyonlar ve kara-kutu
benzeri yapisindan kaynaklanan seffaflik eksikligi
gibi i¢sel sinirlamalarini ele almak icin gelistirilmis
gelismis bir mimari hibrit ¢6zlimdir. Yeni
Onerdigimiz  0n  ¢ergeve,  arastirmacilarin
bilesenleri kademeli olarak benimsemesine imkan
veren modiler mimariyi, pratik hiperparametre
yonlendirmesini (%50-%50  yogun/seyreltik
agirliklandirma, %70 sikistirma orani) ve her bir
bilesenin katkisini izole eden kontrolli deneysel
dogrulamayi vurgular; ayrica Kaggle’daki tek konu
soru-cevap veri kimesinde temel vyaklasima
kiyasla toplamda %15,6 iyilesme saglamistir.

Anahtar Kelime: Geri Getirme ile Zenginlestirilmis
Uretim, Hibrit Geri Getirme, Yeniden Siralama,
Soru-Cevap Sistemleri, RAGAS Degerlendirme
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GUNES ENERJIiSI VE SU AYAK iZI ENTEGRASYONLU STOKASTIK
COK AMACLI SURDURULEBILIR TEDARIK ZiNCIRI AG TASARIMI:
HIBRIT NSGA-II YAKLASIMI

Ezgi Yildirim Arslan', Selin Soner Kara'*

"Endiistri Miithendisligi Anabilim Dali
Yildiz Teknik Universitesi
U ezoivildirim@std.yildiz.edu.tr
2 ssoner@yildiz.edu.tr

Ozet

GUnlmuzde tedarik zincirlerinin yalnizca maliyet
odakh degil, ayni zamanda cevresel
sirdirilebilirligi gozeten bir yapida tasarlanmasi
giderek daha 6nemli hale gelmistir. Bu ¢alismada
surdarilebilir tedarik zinciri ag tasarimi problemi;
toplam maliyet, karbon emisyonu, yenilenebilir
enerji kullanimi ve su ayak izi olmak tzere dort
amag altinda ele alinmistir. Onerilen iki agamali
stokastik modelde belirsizlik, talep ve giines
enerjisi ~ verimliligi  senaryolari ile  temsil
edilmektedir. Kiguk olgekli problemler igin kesin
Pareto ¢ozimleri Genisletiimis Epsilon-Kisit
(AUGMECON?2) yontemiyle elde edilirken, orta ve
blylk olcekli problemler icin Hibrit NSGA-II
algoritmasi gelistirilmistir. Bulgular, yenilenebilir
enerji kullanimindaki artisin emisyonu ve su ayak
izini azalttigini; ancak daha yliksek yatirim maliyeti
gerektirdigini gostermektedir. Calisma, bu temel
odlinlesimleri nicellestirerek, su-enerji-karbon
iliskisini buttinlesik bir perspektifle ele alan bir
karar destek ¢ercevesi sunmaktadir.

Anahtar Kelime: Siirdiiriilebilir Tedarik Zinciri Agd
Tasarimi, Stokastik Programlama, Hibrit NSGA-II,
Cok Amacl Optimizasyon, AUGMECON2.

Abstract

Today, it has become increasingly important to
design supply chains that are not only cost-
effective but also environmentally sustainable. In
this study, the sustainable supply chain network
design problem is addressed wunder four
objectives: total cost, carbon emissions,
renewable energy use, and water footprint. In the
proposed two-stage stochastic model, uncertainty
is represented by demand and solar energy
efficiency scenarios. While exact Pareto solutions
for small-scale problems are obtained using the
Augmented Epsilon-Constraint (AUGMECON?2)
method, a Hybrid NSGA-II algorithm is developed
for medium and large-scale problems. The findings
indicate that an increase in renewable energy use
reduces emissions and water footprint, although it
requires higher investment costs. By quantifying
these fundamental trade-offs, the study provides
a decision-support framework that jointly
addresses the water-energy-carbon nexus.
Keywords: Sustainable Supply Chain Network
Design, Stochastic Programming, Hybrid NSGA-II,
Multi-Objective Optimization, AUGMECON2.
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6360 SAYILI KANUN’UN YENI KIRSAL KALKINMA PARADIGMASI
BAGLAMINDA DEGERLENDIRILMESI: CATALCA ORNEGI

Kenan Onal', Senay Oguztimur’

!Sehir ve Bolge Planlama
Yildiz Teknik Universitesi
Ykenan.onal@std.yildiz.edu.tr

2Sehir ve Bolge Planlama
Yildiz Teknik Universitesi
Zsoguz@yildiz.edu.tr

Ozet

Bu c¢alisma, 6360 Sayili Kanun cergevesinde
Turkiye’de  kirsal alanlara  yonelik  vyasal
duzenlemeleri inceleyerek, sOz konusu
diizenlemenin kirsal yonetisim, yerel 6zerklik ve
yerel kalkinma dinamikleri Uzerindeki etkilerini
Catalca ornegi Uzerinden analiz etmeyi
amaclamaktadir.  Arastirma, kirsal alanlarin
yalnizca yonetsel birimler olarak degil; ayni
zamanda yerel 6zerklik, tarimsal faaliyetler, yerel
temelli ve yerel dogal kaynaklarin
degerlendirilmesi gibi ekonomik ve ekolojik olarak
cok islevligiyle ele alinmasi gerektigini varsayan
yeni kirsal kalkinma paradigmasi anlayisina
dayanmaktadir. Calismada kuramsal ve ampirik
olmak Uzere iki asamali bir yéntem izlenmektedir.
ilk asamada literatir ve politika belgeleri
Uzerinden dokiman analizi vyapilmis; ikinci
asamada ise Catalca kirsalinda gergeklestirilen yari
yapilandirilmis gériismeler araciligiyla saha verileri
elde edilmistir.

Abstract

This study aims to examine the legal regulations
concerning rural areas in Tiirkiye within the
framework of Law No. 6360 and to analyze their
impacts on rural governance, local autonomy, and
local development dynamics through the case of
Catalca. The research is grounded in the New Rural
Development Paradigm, which conceptualizes
rural areas not merely as administrative units but as
multifunctional spaces encompassing local
autonomy, agricultural activities, place-based
development, and the utilization of local natural
resources in both economic and ecological terms.
The study adopts a two-stage methodological
approach, combining theoretical and empirical
analyses. In the first stage, a document analysis of
the literature and policy papers is conducted; in the
second stage, empirical data are obtained through
semi-structured interviews carried out in the rural
areas of Catalca.
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LINEAR CONTROL SYSTEMS ON THREE-DIMENSIONAL

HOMOGENEOUS SPACES OF THE HEISENBERG LIE GROUP
Ozan Tavsanct ', Okan Duman?, Eyiip Kizil*

'Department of Mathematics
Yildiz Technical University
lozan.tavsanci@std.vildiz.edu.tr
2 oduman@yildiz.edu.tr
3 kizil@yildiz.edu.tr

Abstract

A fundamental result by P. Jouan establishes that
any affine control system on a manifold whose
vector fields generate a finite-dimensional Lie
algebrais equivalent to a linear control system
(LCS) on a Lie group or a homogeneous (coset
manifold) space. Motivated by this powerful
connection, this study investigates the dynamics
of LCSs on three-dimensional homogeneous
spaces of the Heisenberg Lie group. In the first
step, all zero-dimensional (discrete) closed
subgroups of the group are explicitly determined,
given the difficulty of working with discrete groups
and the applicability of the systems they generate.
Through these discrete  subgroups, the
corresponding coset spaces are constructed.
Subsequently, well-defined control systems are
placed on these cosets by projecting linear and
left-invariant vector fields. Finally, the geometric
and topological properties of the induced system’s
dynamics are analyzed in detail. We explicitly
characterize the control sets and demonstrate the
complete controllability of one-input LCSs on
these structured three-dimensional
homogeneous spaces.

Anahtar Kelime: Heisenberg Lie group, linear
control systems, homogeneous spaces, discrete
subgroups, controllability

Ozet

P. Jouan tarafindan elde edilen temel bir sonug,
sonlu boyutlu bir Lie cebiri tGreten bir manifold
Uzerindeki her afin kontrol sisteminin bir Lie grubu
ya da bir homojen (koset manifold) uzay
Uzerindeki lineer bir kontrol sistemine (LCS)
esdeger oldugunu gostermektedir. Bu gl
baglantidan hareketle, bu calismada Heisenberg
Lie grubunun U¢ boyutlu homojen uzaylari
Uzerindeki lineer kontrol sistemlerinin dinamikleri
incelenmektedir.  Oncelikle, ayrik gruplarla
calismanin zorlugu ve olusturduklari sistemlerin
uygulanabilirligi géz o6nlinde bulundurularak,
grubun tim sifir boyutlu (ayrik) kapal alt gruplari
acik bicimde belirlenmistir. Bu ayrik alt gruplar
aracihgiyla karsiik gelen koset uzaylari insa
edilmistir. Daha sonra, lineer ve sol-invaryant
vektor alanlarinin projeksiyonlari kullanilarak bu
kosetler lzerinde iyi tanimli kontrol sistemleri
kurulmustur. Son olarak, elde edilen sistemlerin
dinamiklerinin geometrik ve topolojik 6zellikleri
ayrintili bicimde analiz  edilmistir. Bu
yapilandirilmis  G¢ boyutlu homojen uzaylar
Uzerinde tek girisli lineer kontrol sistemlerinin
kontrol kiimeleri agik bicimde karakterize edilmis
ve sistemlerin tam kontrol edilebilir oldugu
gosterilmistir.

Anahtar Kelime: Heisenberg Lie grubu, lineer
kontrol sistemleri, homojen uzaylar, ayrik alt
gruplar, kontrol edilebilirlik
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SES DENEYIMLEME MEKANLARININ AKUSTIiK DEGERLENDIRMESI: iTU
MIAM SES GALERISI ORNEGI

Ceyda Atay', Nese Akdag*

I2Mimarlik Anabilim Dali
Yildiz Teknik Universitesi
lceyda.atay@std.yildiz. edu.tr

’nakdag@yildiz.edu.tr

Ozet

Bu arastirmada, ITU Dr. Erol Uger Miizik Ileri
Arastirmalar Merkezi biinyesinde yer alan MIAM Ses
Galerisi’nin  akustik  karakteri  degerlendirilmistir.
Caligmanin amaci, ses yerlestirmeleri ve elektroakustik
miizik performanslari igin kullanilan bu mekanin akustik
davranigini ortaya koymak ve gelecekteki benzesim ile
isitsellestirme ¢aligmalarina temel olusturmaktir.

Yaklasik 900 m* hacme ve {i¢ farkli kot seviyesine sahip
galeride, ISO 3382-1 standardina uygun saha dl¢iimleri
yapilmstir. Ug kaynak ve ii¢ alict noktas: kullamlarak
elde edilen diirtii yanitlart {izerinden RT, EDT, C80,
D50, BR ve G gibi hacim akustigi parametreleri
degerlendirilmistir.

Ol¢iim sonuglarina gore, 2,56 sn ortalama yansigim
siiresi bu Olcekte ve seslendirme sistemlerinin
kullanildig1 miizik salonlar i¢in tavsiye edilen araligin
iizerindedir. C80 degerleri kabul edilebilir aralikta
kalirken, diisiik frekanslardaki yiiksek EDT degerleri ve
dalgalanmalar, mekanin oldugundan daha yankil
algilandigim1 ve mekanda modal davranig ile bilesik
hacim etkilerinin belirgin oldugunu gostermektedir.

Sonug olarak, MIAM Ses Galerisi’nin geleneksel miizik
performanslart igin akustik 1iyilestirmelere ihtiyag
duydugu, ancak deneysel ses c¢alismalar igin
degerlendirilebilecegi goriilmiistiir.

Anahtar Kelime: Hacim akustigi, ISO 3382-1, Ses
deneyimleme mekanlari, MIAM Ses Galerisi

Abstract

This study evaluates the acoustic character of the MIAM Sound
Gallery, located within the ITU Dr. Erol Uger Center for
Advanced Studies in Music. The study aims to reveal the
acoustic behavior of this space, which is used for sound
installations and electroacoustic music performances, and to
provide a basis for future simulation and auralization studies.

Field measurements were conducted in accordance with the
standards (ISO 3382-1) in the gallery, which has an
approximate volume of 900 m* and three different floor levels.
Room acoustic parameters such as RT, EDT, C80, D50, BR,
and G were evaluated through impulse responses obtained using
three source and three receiver positions.

The average reverberation time of 2.56 s is considered high for
a music venue at this scale where sound reinforcement systems
are used. While C80 values remained within an acceptable
range, high EDT values and fluctuations at low frequencies
indicate that the space is perceived as more reverberant and that
modal behavior and coupled-volume effects are prominent.

As a result, MIAM Sound Gallery requires acoustic
improvements for traditional music performances; however, it
can be evaluated for experimental sound practices.

Keywords: Room acoustics, ISO 3382-1, Sound
installation spaces, MIAM Sound Gallery
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SIVI ORGANIK HIDROJEN TASIYICI SISTEMLERINDE DEHIDROJENASYON
PROSES TASARIMI

Zafer Alkan?, Kiibra Al,%3, Aysel Kantiirk Figen'3
IKimya Miihendisligi Anabilim Dali Yildiz Teknik Universitesi
2Enerji Sistemleri Miithendisligi Anabilim Dali, Yalova Universitesi
3Temiz Enerji Teknolojileri Enstitiist, Yildiz Teknik Universitesi
zafer.alkan@std.yildiz.edu.tr, kubra.al@yalova.edu.tr, akanturk@yildiz.edu.tr

Ozet

Hidrojen, temiz enerji doniisiimiinde stratejik bir
enerji tasiyicist olarak 6ne ¢ikmaktadir. Bununla
birlikte, depolama ve tagimaya iligkin gilivenlik,
hacim ve maliyet sorunlari hidrojenin yaygin
kullanimint sinirlamaktadir. Bu baglamda sivi
organik hidrojen tasiyict sistemler (LOHC),
hidrojenin kimyasal olarak baglanarak daha
giivenli ve pratik sekilde taginmasina imkan veren
onemli bir secenek olarak degerlendirilmektedir.
Bu ¢alismada LOHC sistemlerinin proses tasarimi
ve katalizorlerde performans analizi
gerceklestirilmistir. Dehidrojenasyon asamalari
Aspen  tabanli  simiilasyon  araglart  ile
modellenmis; isletme kosullarinin enerji tiikketimi,
sistem verimi ve proses uygulanabilirligi
tizerindeki  etkileri  incelenmistir.  Calisma
sonucunda, proses performansini belirleyen kritik
degiskenler tanimlanmig ve LOHC tabanl
hidrojen tagmmiminda optimizasyon gerektiren
baslica noktalar ortaya konmustur. Elde edilen
sonuglarin, LOHC teknolojilerinin  tekno-

ekonomik degerlendirilmesine ve siirdiiriilebilir
hidrojen lojistigi i¢in uygun proses tasarimlarinin
gelistirilmesine katki saglamas1 amaglanmaktadir.

Abstract

Hydrogen stands out as a strategic energy carrier in
the clean energy transition. However, safety,
volume, and cost issues related to storage and
transportation limit the widespread use of hydrogen.
In this context, liquid organic hydrogen carrier
systems are considered an important option that
enables hydrogen to be transported in a safer and
more practical way through chemical bonding. In
this study, process design and catalyst performance
analysis of LOHC systems were carried out. The
dehydrogenation stages were modeled using Aspen-
based simulation tools, and the effects of operating
conditions on energy consumption, system
efficiency, and process feasibility were examined.
As a result of the study, the critical variables
determining process performance were identified,
and the main points requiring optimization in
LOHC-based hydrogen transport were revealed. It
is aimed that the results obtained will contribute to
the techno-economic evaluation of LOHC
technologies and to the development of suitable
process designs for sustainable hydrogen logistics.


mailto:zafer.alkan@std.yildiz.edu.tr
mailto:kubra.al@yalova.edu.tr
mailto:zafer.alkan@std.yildiz.edu.tr
mailto:kubra.al@yalova.edu.tr

GRAD SYMPOSIUM’26

WU o BRAD. SYMPOSI[M u
FEN BILIMLERI ' '
ENSTiTUSD

INFRASTRUCTURE DOWNSIZING AND HARMONIC MITIGATION IN URBAN
RAIL TRACTION POWER SYSTEMS USING SCESS

Ferhat UNLU', Ahmet Yigit ARABUL?

' Metro Istanbul Co., Istanbul Metropolitan Municipality (IBB), Istanbul, Tiirkiye
"Department of Electrical Engineering, Yildiz Technical University, Istanbul, Tiirkiye
!ferhat.unlu@metro.istanbul, ferhat.unlu@std.yildiz.edu.tr
’Department of Electrical Engineering Yildiz Technical University Istanbul, Tiirkiye
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Abstract

This study proposes a super capacitor energy
storage  system (SCESS) hybrid energy
management architecture by analyzing the dynamic
load characteristics of an urban rail transit vehicle
equipped with 12 independent traction motors.
Leveraging the strategic advantage of the
headway/dwell-time, which varies between 4 and
10 minutes in rail operations, a controlled charging
profile for a 40 F capacitance energy storage unit
was established, increasing its terminal voltage
from 600 V to 800 V. Owing to the proposed
strategic energy management, a 50% reduction in
peak grid current (from 63.90 A to 31.95 A) was
achieved during the 2.7 MW peak power demand
of the acceleration phase. This significant current
gain enables the downsizing of essential
electrification infrastructure, including main
traction transformers, circuit breakers, cable cross-
sections, and protection equipment. Consequently,
this provides a substantial optimization advantage
in terms of initial investment costs (CAPEX) and
the physical footprint of the substation facilities.
Furthermore, the mitigation of peak current
amplitudes resulted in the reduction of the Total
Demand Distortion (TDD) from 11.8% to 5.9%,
ensuring full compliance with the IEEE 519-2022
standards.

Ozet

Bu calisma, 12 adet bagimsiz cer motoruna sahip
kent i¢i rayll sistem aracinin dinamik yiik
karakteristigini inceleyerek, siiper kondansator
enerji depolama sistemi tabanli hibrit bir enerji
yonetim mimarisi Onermektedir. Rayli sistem
isletmeciliginde kritik bir parametre olan ve 4
dakika ile 10 dakikalik siireler arasinda degisen
seferler aras1 bekleme siiresinin  avantaji
kullanilarak, 40 F kapasitans degerindeki enerji
depolama iinitesinin 600 V’dan 800 V’a kontrollii
sarji saglanmistir. Onerilen bu stratejik enerji
yonetimi  sayesinde, ivmelenme fazindaki 2.7
MW’lik pik giic talebi sirasinda sebekeden cekilen
tepe akim degerinde %50 oraninda (63.90 A’den
31.95 A’e) bir azalma elde edilmistir. Bu akim
kazanci, elektrifikasyon sistem tasariminda
kullanilan ana cer trafolari, devre kesiciler (circuit
breakers), kablo kesitleri ve koruma ekipmanlarinin
daha diisik gilic degerlerinde (downsizing)
boyutlandirilmasina olanak taniyarak kurulum
maliyetlerinde (CAPEX) ve tesis hacim kaplama
alaninda 6nemli bir optimizasyon avantaji
saglamaktadir. Ayrica, azalan pik akim genligi
sayesinde Total Demand Distortion (TDD)
degeri %11,8’den %5,9’a ¢ekilerek IEEE 519-
2022 standartlarina tam uyum saglanmustir.
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KUDRYASHOV YONTEMLERI iLE (2+1)-BOYUTLU GENISLETILMIS
KAIRAT-II-X VE KAIRAT-II-X TiPi DENKLEMLERININ ANALITIK SOLITON
COZUMLERININ ELDE EDILMESI

Nuray CETIN", Melih CINAR?
"Matematik Anabilim Dali, Y1ldiz Teknik Universitesi

?Matematik Miihendisligi Anabilim Dali, Y1ldiz Teknik Universitesi
*nuray.cetin@std.yildiz.edu.tr

Ozet

Dogrusal olmayan diferansiyel denklemlerin
matematiksel fizik ve mihendislik gibi bircok
alanda genis uygulama alanlarina sahip olmasi, bu
denklemlerin analitik olarak incelenmesini dnemli
kilmaktadir.  Bu  c¢alismada, (2+1)-boyutlu
genigletilmis  Kairat-1I-X  denklemi ile ayni
boyuttaki Kairat-1I-X tip denklemi ele alinmistir.
S6z konusu denklemlerin ¢ozimlerinin elde
edilmesinde Kudryashov yontemleri kullanilmigtir.

Ele alinan modeller igin ylirliyen dalga donisimii
uygulanarak dogrusal olmayan kismi diferansiyel
denklemler adi  diferansiyel  denklemlere
indirgenmis ve Kudryashov yodntemi ile analitik
dalga ¢ozlimleri elde edilmistir. Cozlimlerin elde
edilmesi ve dogrulanmasi sirecinde Wolfram
Mathematica yazilimi kullaniimistir. Elde edilen
¢O6zimler, modelin dinamik davranisini ve dalga
yapisini ortaya koymaktadir.

Soliton ¢Ozumlerin tipini belirlemek amaciyla
MATLAB yardimiyla grafiksel analizler yapilmis ve
¢O6zimler yorumlanmistir. Elde edilen bulgular,
kullanilan yontemin etkinligini ve fiziksel yorum
acgisindan uygulanabilirligini ortaya koymaktadir.

Anahtar  Kelime: Kairat-1I-X  denklemleri,
Kudryashov yéntemleri, soliton ¢éziimler.

Abstract

Nonlinear differential equations have a wide
range of applications in fields such as
mathematical physics and engineering, which
makes their analytical investigation essential. In
this study, the (2+1)-dimensional extended
Kairat-II-X equation and the Kairat-ll-X-type
equation of the same dimension are considered.
The Kudryashov methods are employed to obtain
analytical solutions of these equations.

By applying the traveling wave transformation to
the considered models, the nonlinear partial
differential equations are reduced to ordinary
differential equations, and analytical wave
solutions are derived using the Kudryashov
method. Wolfram Mathematica software is
utilized in the process of obtaining and verifying
the solutions. The obtained solutions reveal the
dynamical behavior and wave structures of the
model.

To determine the types of soliton solutions,
graphical analyses are performed using MATLAB,
and the solutions are interpreted accordingly. The
results demonstrate that the applied method is
effective and provides meaningful contributions in
terms of physical interpretation.

Keywords: Kairat-1I-X equations, Kudryashov
methods, soliton solutions.
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BIYOCIMENTOLAMANIN KUMLU ZEMIN OZELLIKLERINE ETKIiSiN T
ARASTIRILMASI

Miicahid Yaban®*, Murat Ergenokon Selguk®, Hiirmiis Giirsu?
linsaat Miihendisligi Anabilim Dali, Yildiz Teknik Universitesi

%jleri Enerji Teknolojileri Anabilim Dali, Yildiz Teknik Universitesi

*mucahid.yaban@std.yildiz.edu.tr

Ozet

Zemin sivilagsmasi geoteknik miihendisliginin en
kritik problemleri arasinda yer almaktadir. Bu
problemin ¢oziimii i¢cin geleneksel zemin
iyilestirme yoOntemlerinin ¢evresel ve ekonomik
dezavantajlari g0z oniine alindiginda
biyocimentolama siireclerinden olan Mikrobiyal
Kaynakli Kalsit Cokelmesi (MICP) yenilik¢i ve
alternatif bir ¢dzlim olarak ortaya ¢ikmaktadir. Bu
deneysel 6n calismada kotli derecelenmis kumdan
(SP) suya doygun kum numuneleri hazirlanmis
olup, Sporosarcina pasteurii (DSM 33) bakteri
siispansiyonu ve ¢imentolama ¢ozeltisi ylizeyden
sizdirilarak uygulanmistir. Elde edilen sonucglarda
ylizeyden sizdirma yontemiyle kalsit olusumunun
basarili bir sekilde olustugu makroskobik ve
kristalografik incelemeler

sonucunda  dogrulanmustir.
Bu deneysel 6n ¢alisma sonucunda elde edilen
bulgular, gelecek ¢aligmalarda sivilagma deneyleri
icin homojen numune olusturma noktasinda temel
olusturmaktadir.

Anahtar Kelime: Zemin sivilasmasi, Zemin
iyilestirme, Biyogimentolama, Mikrobiyal kaynakli
kalsit ¢cbékelmesi, Sporosarcina pasteurii

Abstract

Soil liquefaction is one of the most critical
problems in geotechnical engineering. In light of
the environmental and economic disadvantages
of traditional soil improvement methods,
Microbial Induced Calcite Precipitation (MICP),
a biocementation process, emerges as an
innovative and alternative solution to this
problem. In this experimental preliminary study,
saturated sand samples were prepared from
poorly graded sand (SP), and a Sporosarcina
pasteurii (DSM 33) bacterial suspension and
cementation solution were applied by surface
percolation. Macroscopic and crystallographic
analyses have confirmed that calcite formation
was successfully achieved using the surface
percolation method. The findings from this
preliminary experimental study provide a
foundation for preparing homogeneous samples
for liquefaction experiments in future work.

Keywords: Soil liquefaction, Soil improvement,
Biocementation, Microbial induced calcite
precipitation, Sporosarcina pasteurii
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STARCH/ POLYVINYL ALCOHOL (PVA) HYDROXYAPATITE (HA)
COMPOSITE SCAFFOLDS FOR BONE TISSUE REGENERATION USING 3D
PRINTING TECHNOLOGY

Sila Naz Bilgi', Ekin Ceren Yurtseven®, Emrah Aygun®, Tufan Arslan Tut’, Sumeyye Cesur’, Ali
Sahin’, Oguzhan Gunduz’, Ali Akpekl *
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2Department of Biomedical Sciences, Graduate School of Natural Sciences, Katip Celebi University,
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University, Turkey
*Department of Systems Science and Industrial Engineering, State University of New York at
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*Corresponding author: aliakpek@yildiz.edu.tr

Abstract

Bone tissue engineering (BTE) is a new approach for
treating bone defects. In this study, a novel Starch/
Polyvinyl alcohol (PVA)/ Hydroxyapatite (HA) based
composite scaffolds loaded with different ratios of
bovine serum albumin (BSA) were successfully fabricated
by 3D printing technology. According to the scanning
electron microscopy images of the produced 3D
composite scaffolds, the desired porous structure for BTE
applications was obtained. Compression tests revealed
that the 3D composite scaffolds had a compressive
strength of 3.09-3.15 MPa and strain of 8.99-17.51%.
According to the results of the MTT test, the produced 3D
composite scaffolds are biocompatible and non-
cytotoxic. Considering all the results, Starch/PVA/HA/BSA
composite scaffolds can be a potential healing bridge for
bone diseases in bone tissue engineering applications.

Keyword: Bone tissue engineering, 3D printing, starch,
polyvinyl alcohol, hydroxyapatite, bovine serum albumin

Ozet

Kemik dokusu muhendisligi, kemik hastaliklarinin
tedavisinde yeni bir yaklasimdir. Bu calismada, farkl
oranlardaki sigir serum albiimin (BSA) ile yuklenen yeni
bir nisasta/polivinil alkol (PVA)/hidroksiapatit (HA) bazli
kompozit iskeleler, 3B baski teknolojisi ile basariyla
uretilmistir. Uretilen iskelelerde hiicresel davranis analizi
icin yapilan MTT testi sonuglarina gore Uretilen iskelelerin
biyouyumlu oldugu ve toksik olmadigi goérilmistir.
Taramali elektron mikroskobu goriintiilerine gore,
iskelelerde kemik doku miihendisligi uygulamalari icin
istenen gdzenekli yapi elde edilmistir. Sikistirma testleri,
iskelelerin 3,09—-3,15 MPa basin¢ dayanimina ve % 8,99-
17.51 gerinime sahip oldugunu ortaya c¢ikarmistir. Tim
sonuglar dikkate alindiginda, Uretilen iskeleler kemik
doku miihendisligi uygulamalarinda kemik hastaliklarinin
tedavisi icin potansiyel bir iyilestirici kdpri olabilir.
Anahtar Kelime: Kemik doku miihendisligi, 3B baski,

nisasta, polivinil alkol, hidroksiapatit, sigir serum
albiimini
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GORSEL VE YAZILI KAYNAKLARDA KARAAGAC SAHIL
SARAYI

Nuran KARA PILEHVARIAN', Siimeyye Reyhan GENC*
Mimarlik Anabilim Dali
Yildiz Teknik Universitesi
"pvarian@yildiz.edu.tr
2sumeyyereyhan0@gmail.com

Ozet

Karaagac Sahilsarayi, istanbul’da Hali¢’de Kagithane
Deresi’'ne yakin bir alanda insa edilmistir. Yazili ve
gorsel kaynaklardan vyapilan degerlendirmelere
gore, sahilsarayin glinimizde Halic Kongre
Merkezi'nin bulundugu alan civarinda konumlandigi
kabul edilmektedir. Sultan IV. Murad déneminde
insa ettirildigi distnilen saray Sultan lll. Selim
donemine kadar padisahlar tarafindan siklikla gog
sarayl olarak kullanilmigtir. Zaman igerisinde sarayin
kullanim sikliginin artmasi, yapinin mekansal olarak
genislemesine ve farklh donemlerde ¢esitli
eklemeler yapilmasina yol agmistir. Ozellikle Sultan
lll. Ahmet devrinde Karaagac¢ Sahilsarayi’'nin daha
yogun bicimde kullanildig, bu nedenle mimari
acildan en fazla degisim ve dizenlemenin bu
doénemde gergeklestirildigi sdylenebilir. Bu siiregte
sarayin ¢evresindeki bahge diizenlemeleri ile birlikte
daha kapsamli  bir vyerleskeye  donistigu
anlagiimaktadir. Sultan 1ll. Ahmet ddneminde
sikhkla kullanilmis ve en fazla degisikligi bu
donemde gecirmistir. Sultan Ill. Selim dénemine
gelindiginde ise sarayin kullaniminin giderek
azaldig, nihayetinde tamamen terk edildigi
gorilmektedir. Bu sire¢ sonucunda Karaagag
Sahilsaray’’'nin bulundugu alan zamanla tamamen
bosalmis, sarayin fiziksel varhgi ortadan kalkmis;
yap! gliniimiize yalnizca yazili kaynaklar aracihigiyla
ulasabilmistir.

Anahtar Kelimeler: Karaaga¢ Sahilsaray, Gog¢
Sarayi, Hali¢

Abstract

The Karaaga¢ Waterfront Palace was constructed in
Istanbul, on the Golden Horn, in close proximity to
the Kagithane Stream. Based on evaluations of
written and visual sources, it is generally accepted
that the palace was located in the vicinity of the
present-day Golden Horn Congress Center. Thought
to have been commissioned during the reign of
Sultan Murad IV, the palace was frequently used by
the Ottoman sultans as a seasonal residence until the
period of Sultan Selim III. Over time, the increasing
frequency of use led to the spatial expansion of the
structure, accompanied by various additions and
modifications in different periods. It can be argued
that the palace was most intensively used during the
reign of Sultan Ahmed III, during which it
underwent its most significant architectural
transformations and rearrangements. In this period,
the palace, together with its surrounding gL
landscape arrangements, evolved into a more
extensive complex. By the reign of Sultan Selim I1I,
however, the use of the palace gradually declined,
eventually leading to its complete abandonment. As
a result of this process, the area where the Karaagac
Seaside Palace once stood became entirely vacant
over time, and the physical structure disappeared.
Today, the palace survives only through written
sources.

Keywords: Karaaga¢ Waterfront palace, Seasonal
Palace, Golden Horn
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ML-KEM UZERINE DERIN (")"GRENME TABANLI YAN KANAL
SALDIRILARI: LITERATUR ANALIZi VE ARASTIRMA
BOSLUKLARI

Furkan Duran’, Burcu Erkmen’

2Elektronik ve Haberlesme Miihendisligi
Yildiz Teknik Universitesi
Yurkanduran@outlook.com
’b.kapan@yildiz.edu.tr

Ozet

Bu calismada, NIST tarafindan FIPS 203 standardi ile
yayinlanan post-kuantum kriptografi algoritmasi ML-
KEM'e (CRYSTALS-Kyber) yonelik derin 6grenme
tabanh yan kanal saldirilari kapsamli bir sekilde
incelenmistir. incelemeler sonucunda, hizalanmis giig
izlerinde ¢ok katmanli algilayicilarin yiiksek mesaj ve
anahtar kurtarma oranlarina ulastigi goriliirken
guriltdld, hizalanmamis veya cihazlar arasi transfer
gerektiren senaryolarda evrisimli sinir aglari tabanh
mimarilerin 6ne ¢iktigl gézlemlenmistir. Ayrica karar
agaclarinin AdaBoost stratejisi ile birlestirilerek kafes
indirgeme  algoritmalari  icin  hatasiz  ipuglari
Uretebildigi ve tekrarlayan sinir aglarinin ardisik
bagimliliklari modellemede kullanildigi belirlenmistir.
Saldirilarin  ¢ogunlukla dekapsiilasyon asamasindaki
mesaj kodlama islevlerine odaklandigi, ancak besinci
dereceye kadar uygulanan maskeleme veya hata
enjeksiyonu ile birlestirilen saldirilar karsisinda
karistirma  gibi  karsi  onlemlerin  bazi  hibrit
senaryolarda yetersiz kaldigi tespit edilmistir. Sonug
olarak, c¢oklu saldirlara karsi donanim-yazilim
bltunlesik savunmalarin eksikligi ve derin 6grenme
kaynakl  graltilid  ipuglarinin  kafes indirgeme
algoritmalariyla entegrasyonundaki zorluklar temel
arastirma bosluklari olarak vurgulanmistir. Bu calisma,
mevcut zafiyetleri ortaya koyarak ML-KEM icin daha
direncgli mimarilerin gelistirilmesine yonelik yapisal bir
gergeve sunmaktadir.

Anahtar Kelime: Yan kanal saldirilari, Derin 6grenme,
ML-KEM, Post-kuantum kriptografi, Sinir aglari

Abstract

This study comprehensively examines deep learning-
based side-channel attacks targeting ML-KEM
(CRYSTALS-Kyber), the post-quantum cryptography
algorithm standardized by NIST under FIPS 203. The
analysis reveals that while multi-layer perceptrons
achieve high message and key recovery rates for
aligned power traces, convolutional neural network-
based architectures stand out in scenarios involving
noisy, misaligned data or cross-device transferability.
Furthermore, it has been determined that decision
trees, when combined with the AdaBoost strategy, can
generate error-free hints for lattice reduction
algorithms, and recurrent neural networks are utilized
to model sequential dependencies. Attacks
predominantly focus on message encoding functions
during the decapsulation stage; however, it is
observed that countermeasures such as shuffling may
remain insufficient in certain hybrid scenarios against
attacks combined with fault injection or masking
applied up to the fifth order. Consequently, the lack of
integrated hardware-software defenses against
combined attacks and the difficulties in integrating
noisy deep learning hints with lattice reduction
algorithms are highlighted as fundamental research
gaps. By revealing existing vulnerabilities, this study
provides a structural framework for developing more
resilient architectures for ML-KEM. These findings
provide practical guidance for designing robust and
attack-resistant ML-KEM implementations.

Keywords: Side channel analysis, Deep learning, ML-
KEM, Post-quantum cryptography, neural networks
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DOGALGAZ DAGITIM ALTYAPISINDA SURDURULEBILIRLIK
UYGULAMALARI VE HASAR YONETIMI: iSTANBUL ILi iGDAS
VERILERI UZERINDEN BiR INCELEME
i Gamze Civelek, F. Ilter Tiirkdogan
Yildiz Teknik Universitesi, Fen Bilimleri Enstitiisii, Cevre Miihendisligi Anabilim Dali

gamze.civelek(@std.yildiz.edu.tr
ilter@yildiz.edu.tr

Ozet
Enerji sektériinde sirdurilebilirlik, cevresel etkilerin

azaltilmasi, ekonomik verimliligin saglanmasi ve sosyal
faydanin artirilmasi agisindan kritik bir 6neme sahiptir. Bu
calisma, dogalgaz dagitim sektorinde sirdardlebilirlik
uygulamalarini ve altyapi hasar ydnetimini, istanbul Gaz
Dagitim Sanayi ve Ticaret A.S. (IGDAS) verileri izerinden
analiz etmeyi amaglamaktadir. Calismada, dogalgaz
dagitim sebekelerinde meydana gelen yer alti ve yer st
hasarlar, Cografi Bilgi Sistemleri (CBS) kullanilarak ilge
bazinda incelenmis; gaz kesinti sireleri, gaz cikis
durumlari ve hasar tirleri acisindan riskli bolgeler
belirlenmistir.  Arastirma kapsaminda, dogalgaz
altyapisinda yaygin olarak kullanilan gelik ve polietilen
(PE) borular teknik, ekonomik ve c¢evresel agidan
karsilastirilmis; boru Uretimi, tasinmasi ve montaj
sureglerinde olusan karbon ayak izi degerlendirilmistir.
Ayrica hasar olusumuna neden olan faktorler (Uglincu
taraf kazilari, arag gcarpmalari, malzeme yorgunlugu vb.)
analiz edilerek sirdurilebilir altyapi yonetimi agisindan
kritik risk unsurlari ortaya konulmustur. Elde edilen
bulgular, dogalgaz dagitim sistemlerinde
sirdarilebilirligin yalnizca cevresel performans ile sinirl
olmadigini; ayni zamanda altyapi glvenligi, bakim
stratejileri ve kurumsal yonetim yaklasimlariile dogrudan
iliskili  oldugunu  gostermektedir. Sonu¢ olarak,
surdirilebilir bir dogalgaz yonetimi icin veri temelli risk
analizlerinin gelistirilmesi, altyapi yatirimlarinin optimize
edilmesi, hasar Onleyici stratejilerin gliclendirilmesi ve
kurumsal stirddrdlebilirlik  uygulamalarinin  entegre
edilmesi onerilmektedir. Bu calisma, dogalgaz dagitim
sektoriinde strdirdlebilir altyapr yonetimi igin bitlincul
bir yaklasim sunarak literatlre katki saglamaktadir.

Anahtar Kelime: Dodalgaz, Siirdiiriilebilirlik, IGDAS,
Hasar Yénetimi, CBS, Karbon Ayak izi

Abstract

Sustainability in the energy sector is of importancein
terms of reducing environmental impacts, ensuring
economic efficiency, and increasing social benefit. This
study aims to analyze sustainability practices and
infrastructure damage management in the natural gas
distribution sector using data from Istanbul Gas
Distribution Industry and Trade Inc. (IGDAS). In the
study, underground and aboveground damages
occurring in natural gas distribution networks were
examined on a district basis using Geographic
Information Systems (GIS); risky areas were identified in
terms of gas outage durations, gas release conditions,
and types of damage. Within the scope of the research,
steel and polyethylene (PE) pipes, which are widely used
in natural gas infrastructure, were compared from
technical, economic, and environmental perspectives;
the carbon footprint generated during pipe production,
transportation, and installation processes was
evaluated. In addition, the factors causing damage
(third-party excavations, vehicle impacts, material
fatigue, etc.) were analyzed, and critical risk elements
were identified in terms of sustainable infrastructure
management. The findings indicate that sustainability in
natural gas distribution systems is not limited to
environmental performance; it is also directly related to
infrastructure safety, maintenance strategies, and
corporate management approaches. As a result, for
sustainable natural gas management, it is recommended
to develop data-driven risk analyses, optimize
infrastructure  investments, strengthen  damage
prevention strategies, and integrate corporate
sustainability practices. This study contributes to the
literature by presenting a holistic approach to
sustainable infrastructure management in the natural
gas distribution sector.

Keywords: Natural Gas, Sustainability, IGDAS, Damage
Management, GIS, Carbon Footprint
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NITROGEN STARVATION ON ASTAXANTHIN PATHWAY OF
HAEMATOCOCCUS PLUVIALIS

Ahmet Eren GOKDEMIR", Murat TELLI'
! Department of Biology, Bolu Abant Izzet Baysal University

*a.erengokdemir@gmail.com

Abstract

Microalgae biotechnology has attracted considerable
interest and is considered a promising platform for
sustainable  bioproduction.  Through  microalgae
cultivation, a wide range of bioactive compounds with
industrial and economic importance can be obtained,
such as proteins and high-value pigments including
astaxanthin and phycocyanin. Among these compounds,
astaxanthin, a ketocarotenoid pigment, has attracted
significant attention due to its high market value and
superior antioxidant capacity compared to several other
antioxidants. The green microalga Haematococcus
pluvialis is considered one of the most efficient natural
sources for astaxanthin accumulation. In this species,
astaxanthin synthesis is induced under various
environmental stress conditions, including high light
intensity, nitrogen limitation, and temperature changes.
Among these factors, nitrogen limitation stands out as
one of the most effective triggers. Under such stress
conditions, astaxanthin accumulates within lipid droplets
while chlorophyll pigments are simultaneously degraded
inside the cells. This process suggests a coordinated
relationship between fatty acid and astaxanthin
biosynthesis pathways. This study investigates the effects
of different nitrate concentrations on both cell growth
and astaxanthin accumulation in H. pluvialis. In addition,
the influence of the selected nitrate level on astaxanthin
production under elevated bicarbonate conditions is
evaluated. The composition of astaxanthin isomers,
along with intermediate carotenoids such as alpha-
carotene, beta-carotene, canthaxanthin, and zeaxanthin,
is analyzed using LC-MS/MS techniques combined with
bioinformatic methods, and their relative distribution
within total carotenoid content is determined.

Keywords: Microalgae, astaxanthin

Ozet

Mikroalg biyoteknolojisi, son yillarda hizla gelisen ve
buyuk ilgi goéren alanlardan biri haline gelmistir.
Mikroalglerin kontrolli Uretimi sayesinde proteinler,
astaksantin ve fikosiyanin gibi endistriyel ve ekonomik
acidan degerli pek ¢cok biyoaktif bilesik elde edilmektedir.
Bu bilesikler arasinda vyer alan astaksantin, bir
ketokarotenoid pigment olarak hem yiksek ticari degeri
hem de diger antioksidanlara kiyasla oldukg¢a glglu
antioksidan ozellikleri nedeniyle bilimsel ve endistriyel
¢alismalarda 6ne gikmaktadir. Yesil mikroalg tiirlerinden
biri olan Haematococcus pluvialis, astaksantin birikimi
acisindan en ylksek kapasiteye sahip organizmalardan
biri olarak bilinmektedir. Bu tirde astaksantin Uretimi;
yluksek 1sik siddeti, azot sinirlamasi ve sicaklik degisimleri
gibi cesitli stres kosullari altinda tetiklenmektedir. Bu
faktorler arasinda 6zellikle azot sinirlamasi, en etkili
uyarici unsurlardan biri olarak kabul edilmektedir. Stres
kosullari altinda hiicre igindeki klorofil pigmentleri
parcalanirken, astaksantin es zamanl olarak lipid
damlaciklari iginde birikmektedir. Bu durum, yag asidi
biyosentezi ile astaksantin biyosentezinin birbiriyle iliskili
ve esgldimll sdregler oldugunu isaret etmektedir. Bu
calismada, H. pluvialis turinde farkli  nitrat
konsantrasyonlarinin hiicre bliyimesi ve astaksantin
birikimi Uzerindeki etkileri incelenmektedir. Ayrica,
belirlenen uygun nitrat seviyesinin, bikarbonat ile
saglanan yilksek karbon kosullari altinda astaksantin
Uretimine olan katkisi da arastiriimaktadir. Bunun yani
sira, astaksantin biyosentez yolaginda yer alan farkh
izomerler ile alfa-karoten, beta-karoten, kantaksantin ve
zeaksantin gibi ara metabolitlerin toplam karotenoid
icerigi icerisindeki dagilimlari LC-MS/MS analizleri ve
biyoinformatik yaklasimlar kullanilarak belirlenmektedir.

Anahtar Kelimeler: Mikroalg, astaksantin
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MEGA YAT BAKIM ONARIM TESISLERI iCiN VERI DESTEKLI FiZIBILIiTE
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Bu calisma, mega yat bakim onarim tesislerinin
fizibilitesinin ~ veri  destekli  bir  yaklasimla
degerlendirilmesini amaglamaktadir. Calismada,
Tirkiye'de faaliyet gosteren buyik 6lcekli bir yat
bakim onarim tesisine ait 2012-2025 doénemini
kapsayan yaklasik 20.000 operasyon ve 7.600
tekneye iliskin veri seti incelenmistir. Analizlerde
tekne boyu, yas, gévde malzemesi, bayrak yapisi,
operasyon yogunlugu, gelir dagilimi ve alan kullanim
verimliligi gibi degiskenler birlikte ele alinmistir.
Bulgular, kucik boy teknelerin operasyon hacmi
acisindan tesis strekliligini sagladigini, buna karsilik
24 metre Gzeri teknelerin ve Ozellikle mega yat
projelerinin birim gelir ve alan verimliligi agisindan
daha yiksek ekonomik  deger Urettigini
gostermektedir. Ayrica tekne yasinin artmasiyla
bakim taleplerinin niteliginin degistigi, ileri yas
grubundaki teknelerde daha kapsamh ve yiiksek
butgeli refit islerinin 6ne ¢iktigl belirlenmistir.
Calsma  sonucunda, vyat bakim  onarim
yatirimlarinda yalnizca kapasite bilyukligine degil;
musteri segmenti, tekne boyu, yas yapisi ve gelir
kalitesi gibi cok boyutlu gostergelere dayal bir
fizibilite yaklagiminin  gerekli oldugu ortaya
konmustur.

Anahtar Kelime: mega yat, bakim onarim, refit,
fizibilite analizi, veri destekli analiz

(*) Corresponding Author.

Abstract

This study aims to evaluate the feasibility of mega
yacht maintenance and repair facilities through a
data driven approach. Within the scope of the
study, a dataset belonging to a large scale yacht
maintenance and repair facility in Tlrkiye, covering
the period between 2012 and 2025 and including
approximately 20,000 operations and 7,600 vessels,
was analyzed. Vessel length, age, hull material, flag
structure, operational intensity, revenue
distribution, and space use efficiency were
examined together. The findings indicate that
smaller vessels ensure operational continuity in
terms of volume, while vessels over 24 meters, and
especially mega yacht projects, generate higher
economic value in terms of unit revenue and space
efficiency. In addition, as vessel age increases, the
nature of maintenance demand changes, and more
comprehensive and higher budget refit works
become prominent in older vessel groups. The study
shows that investment decisions for yacht
maintenance and repair facilities should not rely
only on capacity size, but should be based on a
multidimensional feasibility perspective including
customer segment, vessel size, age profile, and
revenue quality

Anahtar Kelime: mega yacht, maintenance and
repair, refit, feasibility analysis, data driven analysis
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Sitma, Plasmodium parazitinin enfekte olunmasiyla
olusan ve tani olanaginin gelismemis Glkelerdeki
yetersizlikler nedeniyle midahale edilmesi zor olan
bulasici bir hastaliktir. Mikroskobik kan goériintii analizi
teshis slirecinde onemli bir rol oynasa da tani
guvenilirligi, blylk olcliide sureci analiz eden kisinin
deneyimine ve galisma kosullarina baghdir. Bu durum,
ozellikle kalifiye personel sikintisinin yasandigi bolgelerde
teshis sireclerini negatif etkilemektedir. Son vyillarda
yapay zeka tabanli gorinti analizi yontemleri, s6z konusu
durumlari asmaya yonelik somut bir adim oldugu icin
akademi dinyasindaki arastirmacilarin  yogun ilgisini
cekmektedir. Bu calismada, 2020-2025 yillari arasinda
yayimlanmis 25 arastirma makalesine dayanan sistematik
bir literatlir taramasina yer verilmistir. Analiz edilen bu
¢alismalar; klasik makine 6grenme yontemleri, evrisimsel
sinir aglar, VGG19, ResNet50 ve DenseNetl21l gibi
transfer 6grenme modelleri, YOLO ve Faster R-CNN
tabanli nesne tespit sistemleri ile ConvLSTM gibi hibrit
mimari modellerini icermektedir. ilgili ¢alismalarin
sonuglarina  baktigimizda derin  6grenme temelli
modeller, klasik yontemlere kiyasla belirgin bir sekilde
daha yiiksek teshis dogrulugu sunmaktadir. Ote yandan
analiz edilen diger modellerin farkh veri setleri ve klinik
kosullar genelinde tutarl bir Gstlinlige sahip olamadig
gorulmistir. Bu durum, birden fazla mimari modelin bir
arada kullanildigi hibrit yontemlere ihtiya¢ duyuldugunu
gostermektedir. Analiz edilen literatiirden elde edilen bu
durumlardan yola ¢ikilarak, c¢alismanin ilerleyen
evresinde kan goriintiilerinin analiz edilip 6zglin bir hibrit
derin 6grenme modelinin gelistirilmesi hedeflenmistir.
Anahtar Kelime: Sitma tespiti, derin 6grenme, evrisimsel
sinir aglari, transfer 6grenme, kan gériintii analizi

Abstract

Malaria is an infectious disease caused by the infection of
Plasmodium parasites, and it is a disease that is difficult
to intervene due to the inadequacy of diagnostic
opportunities in underdeveloped countries. Although
microscopic blood image analysis plays an important role
in the diagnosis process, diagnostic reliability largely
depends on the experience of the person analyzing the
process and the working conditions. This situation
negatively affects the diagnosis processes, especially in
regions where there is a shortage of qualified personnel.
In recent years, artificial intelligence-based image
analysis methods have attracted the intense interest of
researchers in the academic world, as they represent a
concrete step towards overcoming these situations. In
this study, a systematic literature review based on 25
research articles published between 2020 and 2025 is
included. These analyzed studies include classical
machine learning methods, convolutional neural
networks, transfer learning models such as VGG19,
ResNet50 and DenseNetl121, object detection systems
based on YOLO and Faster R-CNN, and hybrid
architectural models such as ConvLSTM. When we look at
the results of the relevant studies, deep learning-based
models offer significantly higher diagnostic accuracy
compared to classical methods. On the other hand, it has
been observed that other analyzed models could not
achieve consistent superiority across different datasets
and clinical conditions. This situation shows that hybrid
methods using more than one architectural model
together are needed. Based on these situations obtained
from the analyzed literature, in the further stage of the
study, it is aimed to analyze blood images and develop an
original hybrid deep learning model.

Keywords:  Malaria  detection, deep learning,
convolutional neural networks, transfer learning, blood
image analysis
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Ozet

Biyouyumlu malzemelere olan ihtiyag, sentetik
polimerlerin dogal bilesenlerle modifiye edilmesini
onemli bir arastirma alani haline getirmistir. Bu
calismada, levrek (Dicentrarchus labrax) pullarindan
ekstrakte edilen kolajen ve laboratuvar ortaminda
sentezlenen hidroksiapatitin, Bis-EMA esash bir
recine matrisi icerisine dahil edilmesiyle yeni bir
biyokompozit malzeme gelistirilmistir. Kolajen
ekstraksiyonunda proses parametreleri optimize
edilmis, hidroksiapatit sentezinde ise stokiyometrik
oran korunarak pH etkisi ve verim incelenmistir.

Elde edilen biyokompozit recine, baryum-aliimino-
borosilikat cam ile desteklenerek kiirlenmis ve
mekanik o6zellikleri egilme ve basma dayanimi
testleri ile degerlendirilmistir. Sonuclar, kolajen ve
hidroksiapatit katkisinin  malzemenin mekanik
performansini  olumlu yonde etkiledigini ve
gelistirilen  sistemin  biyouyumlu uygulamalar,
ozellikle 3B yazici regineleri igin potansiyel tasidigini
gostermektedir.

Anahtar Kelime: Kolajen, hidroksiapatit, 3d
recineler

Abstract

The increasing demand for biocompatible materials
has made the modification of synthetic polymers
with natural components an important area of
research. In this study, a novel biocomposite
material was developed by incorporating collagen
extracted from sea bass (Dicentrarchus labrax)
scales and laboratory-synthesized hydroxyapatite
into a Bis-EMA-based resin matrix. The parameters
of the collagen extraction process were optimized,
while in hydroxyapatite  synthesis, the
stoichiometric ratio was preserved and the effects
of pH and yield were investigated.

The resulting biocomposite resin was reinforced
with barium alumino-borosilicate glass, cured, and
its mechanical properties were evaluated through
flexural and compressive strength tests. The results
demonstrated that the incorporation of collagen
and hydroxyapatite positively influenced the
mechanical performance of the material, indicating
that the developed system has potential for
biocompatible applications, particularly in 3D
printing resins.

Keywords: Collagen, hydroxyapatite, 3d resins
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SUSPANSIYON SISTEMLERININ MODELLENMESI VE DINAMIK DAVRANIS

ANALIZI
Eren Alcan', Ahmet Sagirli*

'Konstriiksiyon Anabilim Dali, Y1ldiz Teknik Universitesi
2 Konstriiksiyon Anabilim Dal1, Y1ldiz Teknik Universitesi
*'eren.alcan@std yildiz.edu.tr
*2sagirli@yildiz.edu.tr

Ozet

Suspansiyon sistemleri, tasitlarin siirlis konforu, yol
tutus performansi ve slirlis glivenligi Gzerinde belirleyici
bir role sahiptir. Literatlirde yaygin olarak kullanilan
ceyrek tasit slUspansiyon modellerinde, slispansyion
sistemi ¢ogunlukla kitle-yay-damper elemanlarinin
oldugu klasik tasit modeli ile temsil edilmektedir. Ancak
bu yaklasim, 6zellikle bliyik stispansiyon deplasmanlari
ve yliksek basing seviyelerinde sistemin enerji depolama
ve geri salinim karakteristigini yeterince
yansitamamaktadir.

Calismada, ceyrek tasit siispansiyon sistemi Bond Graph
yontemi kullanilarak modellenmis ve dinamik davranisi
analiz edilmistir. Geleneksel yaklasimlardan farkli olarak,
amortisor hidrolik kapasitansi Ch = V / B bagintisi ile
tanimlanmig ve hidrolik hacmin siispansiyon hareketine
bagh degisimi ile akiskanin sikistirilabilirlik katsayisi
modele dinamik olarak dahil edilmistir. Bu sayede,
hidrolik kapasitans sistem durumuna bagl, degisken ve
dogrusal olmayan (non-lineer) bir parametre haline
getirilmistir.

Olusturulan model Matlab/Simulink ortaminda farkli yol
uyarimlari altinda incelenmis; sistemin titresim iletim
ozellikleri, dogal frekanslari ve sonimleme davranis
klasik tasit modeli ile karsilagtirmali
degerlendirilmistir. Elde edilen bulgular, degisken
hidrolik kapasitansli modelin, klasik modele kiyasla
siispansiyon sisteminin dinamik davranisini daha
gercekei bir bicimde yansittigini gostermektedir. Bu
yonilyle c¢alisma, hidrolik silispansiyon sistemlerinin
dinamik modellenmesine yonelik literatiire 6zgin bir
katki sunmaktadir.

olarak

Anahtar Kelime: Bond Graph, Ceyrek Tasit Model

Abstract

Suspension systems play a decisive role in the ride
comfort, handling performance, and driving safety of
vehicles. In the quarter-vehicle suspension models
commonly used in the literature, the suspension system
is mostly represented by the classical vehicle model with
mass-spring-damper elements. However, this approach
cannot adequately reflect the energy storage and
release characteristics of the system, especially at large
suspension displacements and high pressure levels. In
this study, a quarter-vehicle suspension system was
modeled using the Bond Graph method, and its dynamic
behavior was analyzed. Unlike traditional approaches,
the shock absorber hydraulic capacitance was defined
by the relationship Ch = V / B, and the change in
hydraulic volume depending on the suspension
movement and the compressibility coefficient of the
fluid were dynamically included in the model. In this
way, the hydraulic capacitance became a variable and
non-linear parameter dependent on the system state.
The created model was examined under different road
excitations in the Matlab/Simulink environment; the
vibration transmission characteristics, natural
frequencies, and damping behavior of the system were
evaluated comparatively with the classical vehicle
model. The findings show that the variable hydraulic
capacitance model reflects the dynamic behavior of the
suspension system more realistically compared to the
classical model. In this respect, the study offers a unique
contribution to the literature on the dynamic modeling
of hydraulic suspension systems.

Keywords: Bond Graph, Quarter Car Model
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Bu c¢aligmada, kapsamli bir literatiir arastirmasi
gerceklestirilerek hibrit {iiretim stratejilerinde siparis
yonetimine yonelik yapilan galigmalar incelenmistir. Bu
amagla; Web of Science, Scopus, Science Direct, Taylor
and Francis, Emerald ve Springer veri tabanlarinda
yayimlanan makaleler taranmistir. Bunlardan hibrit
MTS/MTO sistemlerine odaklanan makaleler siparis
onceliklendirme, siparis degerlendirme (kapasite, teslimat
stiresi, stok ve biit¢e yonetimi, kabul/ret karar1) ve siparis
siralama/gizelgeleme bagliklari altinda siniflandirilmustir.
Analiz sonucunda, literatiirde siparis yOnetimini bu
unsurlarin tamamim bir arada ele alan biitiinciil karar
destek modellerinin olduk¢a sinirli sayida oldugu ve
mevcut c¢aligmalarin  biiyiikk olgiide sadece MTO
sipariglerine veya tekil unsurlara odaklandigi tespit
edilmistir. Tespit edilen bu literatiir boglugunu doldurmak
amaciyla bu calismada, siparis siniflandirma, siparis
degerlendirme ve siparis siralama olmak {izere {i¢
asamadan olusan biitiinciil bir kavramsal karar destek
modeli Onerilmektedir. Satis siparislerinin etkin ve
verimli bir sekilde degerlendirilmesi oncelikle iiretim ve
planlama siireclerinde verimliligin artmasi anlaminda
dogrudan olumlu etkisi olacaktir. Bununla birlikte,
lojistik, depolama, teslimat zamanlarinda iyilesme,
miigteri memnuniyeti, etkin kapasite kullanimi gibi
konularda verimliligi artiracaktir. Literatiirde bu konuda
yeterli ¢aligmanin olmamast bu konudaki boslugu ve
ihtiyaci gostermektedir.

Anahtar Kelimeler: Siparis yonetimi, Hibrit tretim
sistemleri, Siparis kabul modelleri, MTS/MTO, Karar
destek modelleri

Abstract

This study examined research on order management in
hybrid manufacturing strategies through a comprehensive
literature review. For this purpose, articles published in
the Web of Science, Scopus, Science Direct, Taylor and
Francis, Emerald, and Springer databases were reviewed.
Among these, articles focusing specifically on hybrid
MTS/MTO systems were classified under the headings of
order prioritization, order evaluation (capacity, lead time,
inventory, and budget management, accept/reject
decisions), and order sequencing/scheduling. The
analysis revealed that decision-support models addressing
all of these order-management dimensions together were
quite scarce in the literature, with most existing studies
focusing largely on MTO orders alone or addressing only
individual attributes of the problem. To address this
identified gap, this study proposed an integrated
conceptual decision-support model comprising three
stages: order classification, order evaluation, and order
sequencing. The effective and efficient evaluation of
sales orders was expected to have a direct positive
impact, primarily by increasing efficiency in production
and planning processes. In addition, it was expected to
improve efficiency in areas such as logistics,
warehousing, delivery times, customer satisfaction, and
effective capacity utilization. The lack of sufficient
research on this topic in the literature pointed to the gap
and the need in this area.

Keywords: Order management, Hybrid production
systems, Order acceptance models, MTS/MTO, Decision
support models
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VERI MERKEZLERINDE ELEKTRIKSEL ALTYAPI
SENARYOLARININ ENERJi VERIMLILIiGi VE
SURDURULEBILIRLIK ACISINDAN DEGERLENDIRILMESI
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Veri merkezleri; dijitallesme, bulut bilisim, yapay
zeka ve veri odakli hizmetlerin yayginlasmasiyla
modern bilgi teknolojileri altyapisinin  kritik
bilesenlerinden biri haline gelmistir. Bu tesislerin
kesintisiz ve glivenilir calismasi, gicli ve verimli
bir elektriksel altyapiya baglidir. Ancak veri
merkezi  tasarimlarinda  elektriksel  altyapi
cogunlukla glic surekliligi, yedeklilik ve kapasite
acisindan ele alinmakta; enerji verimliligi ve
surdirulebilirlik  etkileri  yeterince  butincdl
degerlendirilememektedir. Bu c¢alismada, veri
merkezlerinde elektriksel altyapi tasariminin
enerji verimliligi ve silirdirulebilirlik Uzerindeki
etkileri incelenmistir. Ornek bir veri merkezi
modeli Uzerinden olusturulan farkli senaryolar;
enerji tuketimi, elektriksel kayiplar, PUE, karbon
emisyonu ve slrdirilebilirlik  gostergeleri
acisindan  karsilastirilmistir.  Bulgular,  eneriji
performansinin yalnizca BT yukleri veya sogutma
sistemleriyle degil; UPS, transformatoér, algak
gerilim  dagitimi, busbar/kablo yapisi  ve
yenilenebilir enerji entegrasyonu gibi elektriksel
tasarim kararlariyla da dogrudan iliskili oldugunu
gostermektedir. Sonu¢ olarak bu c¢alisma,
elektriksel altyapinin glivenilir glic beslemesinin
yaninda enerji verimliligi ve surduarilebilirlik
hedeflerini dogrudan etkileyen temel bir
miihendislik alani oldugunu ortaya koymaktadir.

Anahtar Kelime: Veri merkezi, elektriksel altyapi,
enerji verimliligi, PUE, siirdiiriilebilirlik

Abstract

Data centers have become critical components of
modern information technology infrastructure
with the growth of digitalization, cloud
computing, artificial intelligence, and data-driven
services. Their uninterrupted and reliable
operation depends on a strong and efficient
electrical infrastructure. However, in data center
design, electrical infrastructure is often evaluated
mainly in terms of power continuity, redundancy,
and capacity, while its impacts on energy
efficiency and sustainability are not considered
holistically. This study examines the effects of
electrical infrastructure design on energy
efficiency and sustainability in data centers.
Different scenarios based on a sample data
center model are compared in terms of energy
consumption, electrical losses, PUE, carbon
emissions, and sustainability indicators. The
findings show that energy performance is not
only related to IT loads or cooling systems, but
also directly affected by electrical design
decisions such as UPS systems, transformers,
low-voltage distribution, busbar/cable structures,
and renewable energy integration. As a result,
this study reveals that electrical infrastructure is
a fundamental engineering field that affects not
only reliable power supply but also energy
efficiency and sustainability goals.

Keywords: Data center, electrical infrastructure,
energy efficiency, PUE, sustainability
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Abstract
Cobalt—chromium—molybdenum (CoCrMo) alloys are
widely used in biomedical and wear-resistant
applications due to their excellent corrosion resistance,
high mechanical strength, and superior tribological
performance. With the increasing use of additive
manufacturing technologies, Laser Powder Bed Fusion
(LPBF) process has become an important method for
producing CoCrMo components with complex
geometries and refined microstructures. In this study,
the effects of build orientation and surface treatment
methods on the tribological and mechanical properties
of LPBF-produced CoCrMo alloys were investigated.
Samples are manufactured in horizontal and vertical
orientations and subsequently abrasive grinding +
electrofinishing and conventional manual polishing
processes are applied to each sample group. For each
build orientation and surface treatment group, both wide
and narrow surfaces were evaluated. Microstructures,
hardness values, wear volumes, surface roughnesses and
SEM/EDS analyses of the samples were investigated.
The results showed that abrasive grinding +
electrofinishing process improved surface quality and
dramatically reduced wear damage compared to
conventional manual polishing. Additionally, build
orientation significantly influenced wear behavior and
wear mechanisms.

Key Words: Additive Manufacturing, LPBF, Build
Orientation, Electrofinishing,

Ozet

Kobalt—krom—molibden (CoCrMo) alasimlart; miikemmel
korozyon direnci, yliksek mekanik mukavemeti ve {istiin
tribolojik performansi nedeniyle biyomedikal
uygulamalarda ve  asinma  dayanim  gerektiren
uygulamalarda yaygin olarak kullanilmaktadir. Eklemeli
imalat teknolojilerinin artan kullanimiyla birlikte, Lazer
Toz Yatakli Ergitme (LPBF) yontemi, karmasik
geometrilere ve gelismis mikroyapilara sahip CoCrMo
bilesenlerinin {iiretiminde Onemli bir yoOntem haline
gelmistir. Bu calismada, Lazer Toz Yatakli Ergitme
yontemiyle iiretilen CoCrMo alagimlarinin tribolojik ve
mekanik o6zellikleri {izerinde iiretim oryantasyonunun ve
yiizey islem yontemlerinin etkileri incelenmistir.
Numuneler yatay ve dikey oryantasyonlarda {iretilmis ve
ardindan her bir numune grubuna abrasif taglama +
elektrokimyasal son islem ile geleneksel manuel parlatma
stirecleri uygulanmistir. Her bir {iretim oryantasyonu ve
yilizey islem grubu i¢in hem genis hem de dar ylizeyler
degerlendirilmistir. Numunelerin mikroyapilari, sertlik
degerleri, asimnma hacimleri, yiizey piiriizliilikleri ve
SEM/EDS analizleri incelenmistir. Sonuclar, abrasif
taglama + elektrokimyasal son islemin, geleneksel manuel
parlatmaya kiyasla yiizey kalitesini iyilestirdigini ve
asinma hasarini dramatik olarak azalttigini gdstermistir.
Ayrica, {iretim oryantasyonunun asinma davranigini ve
asinma mekanizmalarim1  6nemli  Olglide  etkiledigi
saptanmistir.

Anahtar Kelime: Eklemeli Imalat, Lazer Toz Yatakl
Ergitme, Uretim Oryantasyonu, Elektrokimyasal Son
Islem
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DEPO iCI RAF YERLESTIRME VE DEGISKEN TALEP ALTINDA SiPARIS
TOPLAMA SURECLERININ OPTIMIZASYONU ICIN META-SEZGISEL

TABANLI KARAR DESTEK SISTEMi ONERISi
Hiiseyin Karakas', Cihat Yildiz', Yasin Celik’

'Proje ve Entegrasyon Birimi, Horoz Lojistik Kargo Hiz. ve Tic. A.S. Istanbul, Tiirkiye

huseyin.karakas@horoz.com.tr-cihat.yildiz@horoz.com.tr-yasin.celik@horoz.com.tr

Ozet

Bu caligma, iiriin gesitliligi yiiksek ve talep yapisi dinamik olan depo
ortamlari i¢in veri odakli, esnek ve &lgeklenebilir bir depo yonetim
¢Ozlimiiniin  gelistirilmesini amaglamaktadir. Gelistirilen sistem;
siparis toplama, {irlin yerlestirme ve dagitim siireglerinde zaman,
maliyet ve kalite optimizasyonu saglayarak hem yazilimsal hem de
operasyonel donilisim sunmakta ve paralel gelistirilen Akilli Depo
Yonetim Sistemi (WMS) ile Entegre, Modiiler bir yap1 olarak
tasarlanmaktadir.

Calisma kapsaminda, ¢apraz sevkiyatin hiz avantaji ile geleneksel
stoklu  depolamanin  giivenilirligi  hibrit  bir  yaklasimla
birlestirilmektedir. Boylece, talep belirsizligi yiiksek {irlinlerde
siireklilik  saglanirken ¢ogu {irlinde hizli teslimat miimkiin
kilinmaktadir. Caligma kapsaminda gelistirilen sistem artan e-ticaret
ve perakende iiriin dinamiklerini dikkate alarak teslimat siiresi, stok
bulunurlugu ve satig frekansi1 gibi parametreleri analiz ederek depo
operasyonlarin1  veri temelli ve parametrik sekilde optimize
etmektedir.

Apriori gibi veri madenciligi destekli sepet analizi ve meta-sezgisel
algoritmalarla raf yerlesimi ve siparis toplama siireglerini optimize
etmekte, sik birlikte siparis edilen iiriinlerin yakin konumlandirilmasi
sayesinde operasyonel verimliligi artirmaktadir. Ayni zamanda
operator rotalama, paketleme sirasi belirleme ve is giicii dagilimi igin
gercek zamanli karar destek mekanizmalari sunmaktadir. NP-zor
karakterdeki problem yapisi, genetik algoritma ve tabu arama gibi
yontemlerle ele alinarak biitiinciil bir optimizasyon saglanmaktadir.
Gelistirilen sistem, talep tahminleme, operasyonel yogunluk analizi
ve veri temelli karar 6nerileri sunarken, bulut tabanli entegrasyon ve
API destegi sayesinde mevcut ERP/WMS altyapilariyla uyumlu
calisabilmektedir. Modiiler yapisi sayesinde gelistirilen ¢6ziim farkli
sektor ve Olgeklerdeki igletmelere uyarlanabilir yapida olup, dzellikle
KOBI’lerin ileri seviye depo yonetim yetkinliklerine erisimini
miimkiin kilmaktadir.

Caligmada gelistirilen {irlin operasyonel, stratejik ve miisteri odakli
onemli faydalar sunmaktadir. Operasyonel olarak siparis toplama
stirelerinde yaklagik olarak ortalama %35 oraninda iyilesme, raf
kullanimin oranlarinda artis ve hata oranlarinda ise %99,99 oraninda
dogruluk seviyesine ulasilmistir. Toplama rotalarmm optimize
edilmesiyle is giicli verimliligi artirtlirken, toplam operasyon
siiresinde ve tasima mesafelerinde diigiis elde edilmistir. Boylece
operasyonel maliyetlerde %9—12 oraninda tasarruf elde edilmistir.
Caligmada gelistirilen ¢6ziim yardimiyla stratejik olarak tedarik
zinciri performansinda iyilesme elde edilmis, karar alma siiregleri
veriye dayali hale getirilmis ve ortak depo kullanimina uygun esnek
bir yap1 saglanmigtir. Miisteri tarafinda ise gercek zamanli envanter
goriiniirliigi saglanmus, hizli ve dogru teslimatlar sayesinde miisteri
memnuniyetinde ve sadakatinde artis elde edilmistir.

Sonug olarak gelistirilen sistem; geleneksel WMS ¢ozliimlerinin
Otesine gecen, yapay zeka destekli, parametrik, modiiler ve
Olceklenebilir bir akilli depo yonetim yaklagimi sunarak depo
operasyonlarini daha verimli, esnek, izlenebilir ve siirdiiriilebilir hale
getiren giiclii bir karar destek altyapisi olusturmaktadir.

Anahtar Kelimeler: Depo Optimizasyonu, Meta-Sezgisel
Algoritma, Karar Destek Sistemi, Sepet Analizi, Yapay Zeka
Destekli Lojistik,

Abstract

This study aims to develop a data-driven, flexible, and scalable
warehouse management solution for environments with high product
variety and dynamic demand structures. The developed system
provides both software and operational transformation by optimizing
time, cost, and quality in order picking, product placement, and
distribution processes. It is designed as an integrated, modular
structure working with a parallel-developed the Smart Warchouse
Management System (WMS) being.

Within the scope of this study, a hybrid approach combines the speed
of cross-docking with the reliability of traditional storage. This
ensures continuity for products with high demand uncertainty while
enabling fast delivery for most items. The system analyzes
parameters such as delivery time, stock availability, and sales
frequency—considering the dynamics of e-commerce and retail—to
optimize warehouse operations in a parametric way.

By using data mining-supported market basket analysis (such as
Apriori) and meta-heuristic algorithms, the system optimizes shelf
placement and order picking. It increases operational efficiency by
placing frequently co-ordered products close to each other.
Additionally, it offers real-time decision support mechanisms for
operator routing, packaging sequencing, and labor distribution. The
NP-hard nature of these problems is addressed using methods like
genetic algorithms and tabu search to provide holistic optimization.
The developed system provides demand forecasting, operational
intensity analysis, and data-driven decision recommendations, while
ensuring compatibility with existing ERP/WMS infrastructures
through cloud-based integration and API support. Thanks to its
modular structure, it can be adapted to businesses of different sectors
and scales, enabling especially SMEs to access advanced warehouse
management capabilities.

The project outputs offer significant operational, strategic, and
customer-oriented benefits. Operationally, an average improvement
of approximately 35% in order picking times, increased shelf
utilization rates, and an accuracy level of 99.99% in error rates. By
optimizing picking routes, labor efficiency has been increased while
total operation time and travel distance have reduced. This resulted in
a 9-12% saving in operational costs. Strategically, supply chain
performance improved, decision-making processes become data-
driven, and a flexible structure suitable for shared warehouse usage is
established. From a customer perspective, real-time inventory
visibility was achieved, leading to increased customer satisfaction
and loyalty through fast and accurate deliveries.

In conclusion, the developed system goes beyond traditional WMS
solutions by offering an Al-supported, parametric, modular, and
scalable smart warechouse management approach, establishing a
powerful decision support infrastructure that makes warehouse
operations more efficient, flexible, traceable, and sustainable.

Keywords: Warehouse Layout Optimization, Metaheuristic
Algorithms, Basket Analysis, Al-Assisted Logistics
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SOSYOEKONOMIK VE SOSYOKULTUREL ACIDAN DEZAVANTAJLI 5. VE 6.
SINIF OGRENCILERINDE URETKEN YAPAY ZEKA ARACLARININ BENLIK
ALGISI VE DERSE KATILIM UZERINDEKI ETKIiSi: BIR EYLEM

ARASTIRMASI
Giil Dur,’ M. Betiil YILMAZ'
!Bilgisayar ve Ogretim Teknolojileri Egitimi Anabilim Dali
Yildiz Teknik Universitesi
gul.dur@std.yildiz.edu.tr, beyilmaz@yildiz.edu.tr

Ozet

Bu calisma, sosyoekonomik ve sosyokdiltirel acidan
dezavantajli 5. ve 6. sinif 6grencilerinde Uretken yapay
zeka araglari kullaniminin, 6grencilerin benlik algisi ve
derse katihm dulzeyleri Uzerindeki etkisini incelemeyi
amaglamaktadir. Ekonomik ve sosyal dezavantajlarin
akademik benlik saygisini ve derse katilimi olumsuz
etkiledigi gerceginden vyola cikilarak, lretken yapay
zekanin 6grencilere 6zgiln icerik tGretme imkani sunarak
yaraticl oz-yeterliliklerini pekistirebilecegi
dngorilmistir. istanbul’'un Esenyurt ilcesinde, bir sivil
toplum kurulusu bilinyesinde yiritilen arastirma, eylem
arastirmasi deseniyle doért dongl héalinde 2025 il
Subat-Mayis aylari arasinda 16 hafta slirmustir. Yiz
ylze ve cevrimici olarak gerceklestirilen uygulamalara
toplam 21 6grenci katilmistir. Arastirmanin nicel verileri
Derse Katilim Envanteri (DKE) ve Ergenler icin Benlik
Algisi Olgegi (EIBAO) kullanilarak toplanmistir. Wilcoxon
isaretli Siralar Testi sonucunda, uygulamanin derse
katihm alt boyutlarinda anlamli bir farkhhk yaratmadig
(p > .05) gorilmis; ancak duyussal ve sinif-igi
davranigsal katim ortalamalarinda pozitif yonli artis
tespit edilmistir. Spearman sira korelasyonu analizleri
ise akademik benlik algisi ile derse katilimin tim
boyutlar arasinda (r = .635-.810, p < .01) ¢ok giigli ve
anlamli iliskiler oldugunu ortaya koymustur. Elde edilen
bu bulgular, dezavantajli gruplarda derse katilimi
artirmak icin salt icerik odakli miidahalelerle
yetinilmeyip, 06grencilerin akademik benlik algisini
glclendirecek yapay zeka destekli yaratici Gretim
deneyimlerine oOncelik verilmesinin kritik bir dneme
sahip oldugunu vurgulamaktadir.

Anahtar Kelimeler: Uretken yapay zeka, benlik algisi,
derse katillm, eylem arastirmasi, dezavantajli égrenciler.

Abstract

This study aims to examine the effect of using
generative artificial intelligence tools on the self-
perception and classroom participation levels of socio-
economically and socio-culturally disadvantaged 5th
and 6th-grade students. Based on the premise that
economic and social disadvantages negatively affect
academic self-esteem and class participation, it was
predicted that generative Al could reinforce students'
creative self-efficacy by providing them with the
opportunity to produce original content. Conducted
within a non-governmental organization in Esenyurt,
Istanbul, the research was implemented in four cycles
over a 16-week period between February and May 2025
using an action research design with 21 students. The
quantitative data were collected using the Classroom
Engagement Inventory and the Self-Perception Profile
for Adolescents. The Wilcoxon Signed-Rank Test
showed no significant difference in the sub-dimensions
of classroom participation (p > .05); however, a positive
increase was observed in affective and in-class
behavioral participation means. Spearman rank
correlation analyses revealed very strong and significant
relationships between academic self-concept and all
dimensions of class participation (r = .635-.810, p < .01).
These findings emphasize the critical importance of
prioritizing Al-supported creative production
experiences that will strengthen students' academic
self-perception, rather than relying solely on content-
focused interventions to increase class participation
among disadvantaged groups.

Keywords: Generative artificial intelligence, self-
perception, class participation, action research,
disadvantaged students.
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PARTICIPATORY POLICIES IN SUSTAINABLE URBAN REGENERATION:
MAPPING THE LEFTOVER SPACES IN KADIKOY THROUGH THE ISTANBUL

METROPOLITAN MUNICIPALITY REPORTS (2020-2025)

Liitfiye Yilmaz'*, Feride Pinar Arabacioglu'
"Department of Architecture, Yildiz Technical University
’Department of Architecture, Istanbul Yeni Yiizy1l University
*lutfiyeeyilmaz@gmail.com

Ozet

Kentsel dokuda yapisal bitlinligin disinda kalan artik
alanlar, sahip olduklari islevsel ve anlamsal belirsizlikleri
ile sosyo-mekansal birer ¢okiintli odagi halindedir. Bu
calisma, Kadikéy'in dazensiz kullanici yogunlugunun
fazlaligi ile strekli bir degisim igerisinde olan Osmanaga,
Caferaga ve Rasimpasa mahallelerinde, bu niteliksiz
bosluklarin kullanicilarinin sorun ve ihtiyacglarinin tespit
edilmesi dogrultusunda nasil birer potansiyel alana
donisturilebilecegini  tartismaktadir.  Arastirmanin
temel odagini, kentsel midahalelerde kullaniciyi ortak
tasarimci  statlsline tasiyan  katihmci  planlama
yaklasimlari  olusturmaktadir. Metodolojik  olarak
calismada, Istanbul Biiyiiksehir Belediyesi’nin (iBB)
2020-2025 yillarini  kapsayan katihmci  planlama
faaliyetlerine ait nitel veri setleri derinlemesine analiz
edilmistir. Muhtarlar, sivil toplum o6rgiitleri, vyerel
esnaflar ve yerlesik kullanicilardan toplanan veriler; s6z
konusu mahallelerdeki fiziksel, sosyal ve ydnetimsel
sorunlari  ve potansiyelleri belirlemek amaciyla
mekansal olarak haritalandirilmistir.  Elde edilen
bulgular; ticari baskilarin, kaldirim isgallerinin, yaya
sirkilasyonundaki  tikanikliklarin, kamusal donati
eksikliklerinin ve plansiz yapilan diizenlemelerin kentler
icerisinde artik mekanlar olusmasinda 6nemli bir rol
oynadigini  ortaya koymaktadir. Sonu¢ olarak,
Kadikoy'iin mikro olcekteki dokusal bosluklarini artik
mekan kavramiyla iliskilendirerek yeniden
anlamlandirmak; kapsayici ve direngli kamusal alanlari
demokratik katihm stratejileriyle yeniden tasarlamak
icin dnemli bir rehber sunmaktadir.

Anahtar Kelime: Kentsel Artik Mekanlar, Katilimci
Tasarim, Kentsel Direnglilik.

Abstract

Urban leftover spaces, excluded from the urban fabric's
structural integrity, become socio-spatial focal points of
decline due to their functional and semantic
ambiguities. This study examines how these
underutilized spaces can be reimagined as potential
areas by identifying the problems and needs of their
users in the Osmanaga, Caferaga and Rasimpasa
neighborhoods of Kadikdéy, which are characterized by
excessive and irregular user density and are in a state of
constant change. The primary focus of the research is
on participatory planning approaches that elevate the
user to the status of co-designer in urban interventions.
Methodologically, the study involved an analysis of
qualitative data sets relating to the participatory
planning activities of the Istanbul Metropolitan
Municipality (IMM) for the period 2020-2025. Data
collected from mukhtars, civil society organizations,
local traders and regular users has been spatially
mapped to identify the physical, social and
administrative issues and potential within the
neighborhoods. The findings reveal that commercial
pressures, pavement occupation, inaccessibility to
pedestrian circulation, a lack of public facilities, and
unplanned developments play a significant role in the
emergence of leftover spaces within cities.
Consequently, redefining the micro-scale spatial voids
of Kadikdy by associating them with the concept of
leftover space provides an important guide for
redesigning inclusive and resilient public spaces through
strategies for democratic participation.

Keywords: Urban Leftover Spaces, Participatory Design,
Urban Resilience.

*This study is based on the thesis research conducted by Liitfiye Yilmaz as part of her PhD studies, which were supported by the TUBITAK BIDEB

2211-A. In this context, we would like to thank TUBITAK for its valuable support.
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OKUL BOLGELERINDE YAYA TRAFIK STRESININ FARKLI ANALITIiK
YONTEMLERLE DEGERLENDIRILMESi: CAFERAGA ORNEGI (OZET

BILDIiRI)

Yunus Emre Yilmaz' (ORCID: 0000-0001-7715-5703), Mustafa Giirsoy* (ORCID: 0000-0002-3782-5941)

1.2 Insaat Miihendisligi Boliimii Ulastirma Anabilim Dali
Yildiz Teknik Universitesi
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Ozet

Bu calismada, istanbul Kadikdy Caferaga Mahallesi’'nde
yer alan bir okul bolgesi koridorunda yaya trafik stresi,
sokak duzeyindeki fiziksel ve operasyonel gostergeler
kullanilarak degerlendirilmistir. Calisma kapsaminda
dort sokak Uzerinde tanimlanan 14 kesitin sag ve sol
kaldirim taraflari ayri ayri incelenmistir. Analizlerde tasit
yogunlugu, yaya yogunlugu, serit genisligi, kaldirim
genisligi, tampon bolge varhg ve trafik akim hizi olmak
Uzere alti gosterge kullaniimistir. Ayni veri kiimesine
Temel Bilesenler Analizi (TBA) ve Veri Zarflama Analizi
(VZA) uygulanmis; elde edilen sonuglar, ayni galisma
alani ve veri kiimesi kullanilarak daha dnce gelistirilen
Analitik Hiyerarsi Sireci tabanli Bulanik Mantik
modeliyle karsilastirilmistir.  TBA’da ilk iki temel
bilesenin toplam varyansin yaklasik %70’ini agikladig
belirlenmis ve kesitler icin bilesik stres skorlari
uretilmistir. VZA kapsaminda ise kesitlerin goreli
performansi girdi odakli ve slper etkinlik modelleri
kullanilarak degerlendirilmistir. Bulgular, bazi kesitlerde
yontemler arasinda benzer egilimler goriilmesine karsin
genel siralamalarin  6nemli  Ol¢clide  degistigini
gostermektedir. Bu farkhhk, yontemlerin veri kiimesini
farkli  varsayimlar ve hesaplama vyaklasimlar
cercevesinde degerlendirdigini ortaya koymaktadir.
Sonug¢ olarak, yaya trafik stresinin tek bir yontemle
degerlendirilmesi sinirli kalabilmekte; farkli yontemlerin
birlikte kullanilmasi okul bolgelerindeki yaya kosullarinin
daha kapsamli ve cok boyutlu yorumlanmasina katki
saglamaktadir.

Anahtar Kelime: Yaya Trafik Stresi, Temel Bilesenler
Analizi, Veri Zarflama Analizi

Abstract

This study evaluates pedestrian traffic stress along a
school zone corridor in Caferaga Neighborhood,
Kadikdy, Istanbul, using street-level physical and
operational indicators. The right- and left-side sidewalks
of 14 segments identified across four streets were
examined separately. Six indicators were used in the
analyses: vehicular density, pedestrian density, lane
width, sidewalk width, presence of a buffer zone, and
traffic flow speed. Principal Component Analysis (PCA)
and Data Envelopment Analysis (DEA) were applied to
the same dataset, and the results were compared with
those of an Analytical Hierarchy Process-based Fuzzy
Logic model previously developed using the same study
area and dataset. In the PCA, the first two principal
components were found to explain approximately 70%
of the total variance, and composite stress scores were
generated for the segments. Within the DEA
framework, the relative performance of the segments
was assessed using input-oriented and super-efficiency
models. The findings show that, although similar
patterns emerged for some segments, the overall
rankings varied substantially across the methods. This
difference indicates that each method evaluates the
dataset based on distinct assumptions and
computational approaches. Consequently, assessing
pedestrian traffic stress using a single method may be
limited, whereas the combined use of different
methods contributes to a more comprehensive and
multidimensional interpretation of  pedestrian
conditions in school zones.

Keywords: Pedestrian  Traffic  Stress,  Principal
Component Analysis, Data Envelopment Analysis
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MUHENDISLIK EGITIMINDE MATEMATIK DERSLERil}IiN GENEL
BASARIYA ETKISININ ISTATISTIKSEL VE MAKINE OGRENMESI
METOTLARIYLA INCELENMESI

Buse Cigek’, Onur Sarialioglu’®, Hiiseyin Uvet’,* Elif Bahadir',?

‘Matematik ve Fen Bilimleri Egitimi
Yildiz Teknik Universitesi
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3Mekatronik Miihendisligi
Yildiz Teknik Universitesi
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‘huvet@vyildiz.edu.tr

Ozet

Bu calismada, (Universite 06grencilerinin matematik
derslerindeki notlari temel alinarak Agirlikh Genel Not
Ortalamasini (AGNO) tahmin etmek amaciyla makine
ogrenmesi  algoritmalari  kullanilmigtir.  Arastirma,
mifredat farkhliklarindan kaynaklanan vyapisal veri
eksikliklerini bir veri kaybi olarak degerlendirmek yerine,
dogrudan analitik bir girdi olarak ele almaktadir. Bu
dogrultuda, 601 6grenci kaydi lizerinde gesitli makine
0grenmesi modelleri test edilmis; XGBoost, LightGBM
ve CatBoost gibi gelismis makine Ogrenmesi
algoritmalarinin yani sira Bayes optimizasyonu ve yigin
topluluk (stacking ensemble) mimarileri kullanilarak
analizler  gerceklestirilmistir. ~ Farkli  veri isleme
yaklasimlarini  ve makine 06grenmesi modellerini
barindiran sistematik deneysel yéntemler sonucunda;
en ylksek tahmin basarisinin, yapisal bosluklarin
korundugu ham veri seti Uzerinden hiperparametre
optimizasyon sireclerinden gecirilen CatBoost modeli
(Test R?2 = 0.4522, Test RMSE = 0.2265) ile elde edildigi
tespit edilmistir. Ayrica, kurulan topluluk mimarisi
mutlak hata oranini en aza indirgemistir. Elde edilen
bulgular, algoritmalarin eksik verileri islemeye yonelik
yerlesik  yeteneklerinin, geleneksel veri atama
yontemlerine kiyasla istatistiksel agidan daha Ustlin bir
performans sergiledigini gostermektedir.

Anahtar Kelimeler: Miihendislik Egitimi, Egitimde Veri
Madenciligi, Makine Ogrenmesi, Yigma Topluluk
Mimarisi

Abstract

In this study, machine learning algorithms were utilized
to predict the Cumulative Grade Point Average (CGPA)
based on the mathematics course grades of university
students. This research treats structural data gaps
arising from curriculum differences as direct analytical
inputs rather than evaluating them as data loss.
Accordingly, various machine learning models were
tested on 601 student records; analyses were
conducted utilizing advanced machine learning
algorithms such as XGBoost, LightGBM, and CatBoost,
alongside Bayesian optimization and stacking ensemble
architectures. Through systematic experimental
methods encompassing different data processing
approaches and machine learning models, it was
determined that the highest predictive performance
was achieved by the CatBoost model (Test R* = 0.4522,
Test RMSE = 0.2265), which underwent hyperparameter
optimization using the raw dataset where structural
gaps were preserved. Additionally, the developed
ensemble architecture minimized the absolute error
rate. The findings demonstrate that the native
capabilities of these algorithms in handling missing data
exhibit a statistically superior performance compared to
traditional data imputation methods.

Keywords: Engineering Education, Educational Data
Mining, Machine Learning, Stacking Ensemble
Architecture
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COMPARISON OF MACHINE LEARNING METHODS IN TERMS OF SPEED
AND ACCURACY FOR REAL-TIME SHIP MANEUVER PREDICTION

Ibrahim Tiirksev BENLI!, Taner COSGUN?

!Department of Naval Architecture and Marine Engineering
Yildiz Technical University
!turksev.benli@std.yildiz.edu.tr
’tcosqun@yildiz.edu.tr

Ozet

Bu calismada, gemi manevra hareketinin gercek zamanl
tahmini problemi ele alinmis ve farkli makine 6grenmesi
yontemleri tahmin hizi ve dogrulugu acisindan
karsilastirmali  olarak degerlendirilmistir. Denizcilik
mihendisligi uygulamalarinda karar destek ve kontrol
sistemlerinin etkinligi, tahmin modellerinin sinirh
hesaplama siresi iginde glivenilir sonug verebilmesine
baghdir; bu nedenle dogruluk ile hesaplama verimliligi
arasindaki odiinlesim, Ozellikle otonom ve gergek
zamanli sistemler igin kritik bir basarim o6l¢ttidir. Veri
seti, Duisburg Test Case (DTC) gemi modeline dayal
similasyonlardan uretilmis olup farkli baslangi¢ hizlari,
diimen agilari ve pervane devirlerini iceren ¢ok sayida
manevra senaryosunu kapsamaktadir. Model girdileri
baslangic hizi, dimen agisi, pervane devri ve zaman;
ciktilari  ise  konum, hiz ve vyonelim ile ilgili
degiskenlerdir. Dogrusal Regresyon, Ridge Regresyon,
Karar Agaclari, Rastgele Orman ve K-En Yakin Komsu
yontemleri, konum RMSE ve tahmin slresi metrikleriyle
degerlendirilmistir. Sonuclar, dogrusal modellerin hizli
oldugunu ancak dogrusal olmayan davranislari yeterince
yakalayamadigini; agac tabanli yontemlerin ise daha
yiksek dogrulugu artan tahmin siresi pahasina
sagladigini géstermektedir. K-En Yakin Komsu yéntemi,
gercek zamanli uygulamalar igin uygun, dengeli bir
performans sunmaktadir. En distk hatali model her
zaman en uygun se¢im degildir; hiz ve dogruluk
uygulama gereksinimlerine gére dengelenmelidir.

Anahtar Kelimeler: Makine Ogrenmesi, Gemi Manevra
Tahmini, Ger¢ek Zamanh Sistemler, K-En Yakin Komsu,
Simiilasyon Tabanl Veri

Abstract

In this study, the real-time prediction of ship
maneuvering motion is addressed, and different
machine learning methods are comparatively evaluated
in terms of prediction speed and accuracy. In maritime
engineering applications, the effectiveness of decision-
support and control systems strongly depends on the
ability of prediction models to deliver reliable results
within limited computational time; therefore, the trade-
off between accuracy and computational efficiency is a
critical  performance  criterion, especially  for
autonomous and real-time systems. The dataset is
generated from simulations based on the Duisburg Test
Case (DTC) ship model, covering a large number of
maneuvering scenarios with different initial velocities,
rudder angles, and propeller speeds. Model inputs
include initial velocity, rudder angle, propeller speed,
and time, while outputs represent position, velocity,
and orientation-related variables. Linear Regression,
Ridge Regression, Decision Trees, Random Forest, and
K-Nearest Neighbors are evaluated using position RMSE
and prediction time. The results show that linear
models are fast but fail to capture nonlinear behavior,
whereas tree-based methods achieve higher accuracy at
the cost of increased prediction time. K-Nearest
Neighbors offers a balanced performance suitable for
real-time applications. The model with the lowest error
is not always the most appropriate choice; speed and
accuracy should be balanced according to application
requirements.

Keywords: Machine Learning, Ship Maneuver Prediction,
Real-Time Systems, K-Nearest Neighbors, Simulation-Based
Data
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A BIBLIOMETRIC AND SYSTEMATIC REVIEW OF THE URBAN
REGENERATION LITERATURE: AN ASSESSMENT OF SITE SELECTION
DECISIONS
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Abstract

With the rapid growth of the population and
urbanisation, the need for regeneration in urban areas
is also on the rise. In order for urban regeneration
projects to be successfully implemented, it is of great
importance to identify priority areas and select suitable
sites. This study aims to examine in detail the literature
on urban regeneration projects and the site selection
associated with these projects using bibliometric
analysis and systematic literature review methods.
Within this scope, data obtained from the Scopus
database were visualised using VOSviewer to analyse
research trends, research focuses and study
distributions. The findings reveal that studies on urban
regeneration are examined across different research
focuses. The analyses indicate that studies directly
addressing the concept of ‘site selection’ in the
literature are limited, with the concept being addressed
more indirectly. This study aims to establish a
foundation for a comprehensive decision support model
regarding site selection in urban regeneration projects
in the future.

Keywords: Bibliometric Analysis, Site Selection,
Systematic Literature Review, Urban Regeneration

Ozet

Nifusun ve kentlesmenin hizla artmasiyla birlikte
kentsel alanlarda vyenileme ihtiyaci da artis
gostermektedir. Kentsel donlisim projelerinin basari ile
hayata gecirilebilmesi icin dncelikli alanlarin belirlenerek
yer secimi yapilmasi blylk o6nem tasimaktadir. Bu
calismada, kentsel dénisim projeleri ve bu projelere
iliskin yer sec¢imi literatlriiniin bibliyometrik analiz ve
sistematik literatlir taramasi yontemleriyle detayli
olarak incelenmesi amaclanmaktadir. Bu kapsamda
Scopus veri tabani kullanilarak elde edilen veriler
VOSviewer vasitasiyla gorsellestirilerek  arastirma
egilimleri, arastirma odaklari ve calisma dagihimlar
analiz  edilmistir.  Bulgular, kentsel  doénlsim
konusundaki calismalarin farkli arastirma odaklarinda
incelendigini ortaya koymaktadir. Yapilan analizler
sonucunda “yer secimi” kavraminin literatlrde
dogrudan ele alindigi calismalarin sinirli oldugu, daha
¢ok dolayli olarak ele alindigini géstermektedir. Bu
¢alisma, ilerleyen siirecgte kentsel déniisiim projelerinde
yer se¢imi konusunda bitiincil bir karar destek modeli
icin bir altyapi olusturmayi hedeflemektedir.

Anahtar Kelimeler: Bibliyometrik Analiz, Yer Secimi,
Sistematik Literatiir incelemesi, Kentsel Déniisiim
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EVALUATION OF STANDARD AND SMOOTH SLIDING MODE CONTROL
FOR REAL-TIME DC MOTOR POSITION CONTROL
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Abstract

DC motor position control is a fundamental
requirement in mechatronic systems across various
industries, but achieving robust performance is often
challenging due to unmodeled friction and load
disturbances. While classic  Proportional-Integral
controllers are widely used, they often result in
overshoot and sensitivity to parameter variations.
Sliding Mode Control provides a nonlinear, robust
control method capable of handling unmodeled
dynamics. However, the hardware implementation of
Standard SMC is limited by 'chattering', a high-
frequency control switching phenomenon that causes
excessive actuator heating. This paper presents a
comparative analysis by applying Pl controller, Standard
Sliding Mode Control, and Smooth Boundary Layer
Sliding Mode Control applied to a DC motor in both
simulation and on real hardware, implemented using an
Arduino Mega, a DC motor, an encoder, and a motor
driver. To apply the Sliding Mode Control algorithm in a
limited-resource Arduino board, a partial equivalent is
proposed. The results show that while the Standard
Sliding Mode Control achieves a reference trajectory,
the severe chattering renders it impractical for
hardware use. Conversely, the Smooth Sliding Mode
Control delta=0.9 successfully eliminates the excessive
chattering and even achieves a near-zero chattering
state; it also completely mitigates the overshoot.

Keywords: Sliding Mode Control, Standard SMC,
Smooth SMC, Pl Control, Parameter Estimation, DC
Motor, Real-Time Control.

Ozet

DC motor konum kontroll, cesitli endistrilerdeki
mekatronik sistemlerde temel bir gereksinimdir; ancak
modellenmemis sirtiinme ve yik bozuntulari nedeniyle
glrbliz bir performansin elde edilmesi ¢ogu zaman
glctir. Klasik Oransal-integral denetleyiciler yaygin
olarak kullaniimakla birlikte, ¢ogunlukla asima ve
parametre  degisimlerine  karsi  duyarliiga yol
acmaktadir. Kayan Kipli Kontrol, modellenmemis
dinamiklerle basa gikabilen, dogrusal olmayan ve glirbiiz
bir kontrol yontemi sunmaktadir. Bununla birlikte,
Standart Kayan Kipli Kontrol'in donanim (izerinde
gerceklenmesi, eyleyicide asiri i1sinmaya neden olan
ylksek frekansli bir kontrol anahtarlamasi olgusu olan
"cingirdama" (chattering) tarafindan
sinirlandiriimaktadir. Bu calismada, bir DC motora
uygulanan PI denetleyici, Standart Kayan Kipli Kontrol ve
Yumusak Sinir Katmanlh Kayan Kipli Kontrol yontemleri
hem benzetim hem de gercek donanim ortaminda
karsilastirmali olarak analiz edilmekte olup, sistem bir
Arduino Mega, bir DC motor, bir enkoder ve bir motor
stricu kullanilarak gergeklenmistir. Kayan Kipli Kontrol
algoritmasinin  kisith  kaynakl bir Arduino kartinda
uygulanabilmesi igin kismi bir esdeger (partial
equivalent) onerilmistir. Elde edilen sonuglar, Standart
Kayan Kipli Kontrol'in referans yoriingeyi takip
etmesine karsin, siddetli ¢ingirdamanin bu yodntemi
donanim kullanimi agisindan pratik disi  kildigini
gostermektedir. Buna karsilk, delta=0,9 degerindeki
Yumusak Kayan Kipli Kontrol asiri ¢gingirdamayi basariyla
ortadan kaldirmakta ve hatta sifira yakin bir ¢ingirdama
durumuna ulasmaktadir; ayrica asimi da tamamen
gidermektedir.

Anahtar Kelime: Kayan Kipli Kontrol, Standart SMC,
Yumusak SMC, PI Kontrol, Parametre Kestirimi, DC
Motor, Gergek Zamanli Kontrol.
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COMPARATIVE ANALYSIS OF MIT-RULE MODEL REFERENCE ADAPTIVE
CONTROL AND PI CONTROL FOR DC MOTOR POSITION TRACKING
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Abstract

Direct current (DC) motors are widely used in real-world
applications; their modeling is frequently compromised
by unmodeled nonlinearities, such as Coulomb friction,
load disturbances, and sensor quantization noise. While
basic Proportional-Integral (PI) controllers are widely
used across industries for their simplicity and
computational convenience, their fixed-fain nature
struggles under changing loads or dynamics. This study
presents a comparative analysis between PI control and
Model Reference Adaptive Controller (MRAC) using the
MIT Rule. Simulation and real-time performance have
been evaluated using a hardware platform built with an
Arduino Mega, a DC motor, an encoder, and a motor
driver. This study compares the mathematical
formulations of pole-placement Pl tuning and adaptive
gain updating. Moreover, the work applies real-time
experimentation to address the gap between simulation
and real-time. Through the parameter estimation
method, a fairly accurate first-order plant model was
derived, allowing a unified adaptation gain gamma=0.3
to achieve stability in both real time and simulation. The
results show that while the Pl controller exhibits steady-
state error and overshoot, the MRAC achieves a
critically damped response. And when a disturbance is
applied to the output shaft of the motor during
continuous sine-wave tracking, it shows that the
MRAC’s ability to handle the response and adjust the
control gains outperforms that of the Pl controller
despite minor steady state offsets caused by Coulomb
friction.

Keywords: Model Reference Adaptive Control, MIT
Rule, PI Control, Parameter Estimation, DC Motor, Real-
Time Control.

Ozet

Dogru akim (DC) motorlar gercek diinya
uygulamalarinda yaygin olarak kullanilir; ancak
modellenmeleri Coulomb sirtiinmesi, yik bozuculari ve
sensor niceleme glriltisi gibi modellenmemis dogrusal
olmayan etkiler nedeniyle siklikla olumsuz etkilenir.
Temel Oransal-integral (PI) denetleyiciler basitlikleri ve
hesaplama kolayliklari nedeniyle endistride yaygin
olarak kullanilsa da, sabit kazangl vyapilari degisen
yukler veya dinamikler altinda yetersiz kalr. Bu ¢alisma,
Pl denetimi ile MIT Kuralini kullanan Model Referansli
Uyarlamali Denetleyici (MRAC) arasinda karsilastirmali
bir analiz sunmaktadir. Similasyon ve gergek zamanh
basarim, Arduino Mega, bir DC motor, bir enkoder ve
bir motor siirlicistiinden olusan bir donanim platformu
kullanilarak  degerlendirilmistir. ~ Calisma,  kutup
yerlestirme ile Pl ayarinin ve wuyarlamali kazang
glncellemesinin matematiksel formiilasyonlarini
karsilastirmakta ve similasyon ile gercek zaman
arasindaki farki ele almak i¢in gercek zamanl deneyler
uygulamaktadir. Parametre kestirimi yontemi sayesinde
oldukga dogru bir birinci dereceden sistem modeli elde
edilmis, bu da hem gercek zamanda hem de
similasyonda kararlihigl saglamak icin 0.3 degerinde
birlesik bir uyarlama kazancinin kullaniimasina olanak
tanimistir. Sonuglar, Pl denetleyicinin kalict durum
hatasi ve asim gosterdigini, MRAC'in ise kritik s6nUml
bir yanit elde ettigini gostermektedir. Sirekli sinis
dalgasi takibi sirasinda motorun ¢ikis miline bir bozucu
uygulandiginda, Coulomb siirtinmesinin neden oldugu
kiicik kahci durum sapmalarina ragmen MRAC'in yaniti
yonetme ve denetim kazanglarini ayarlama yeteneginin
Pl denetleyicininkinden Ustiin oldugu gorilmektedir.
Anahtar Kelime: Model Referansli Uyarlamali Denetim;
MIT Kurali; Pl Denetim; Parametre Kestirimi; DC Motor;
Gergek Zamanli Denetim
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SURU THA SISTEMLERINDE PEKISTIRMELI OGRENME TABANLI
ENGELDEN KACINMA VE FORMASYON KONTROLU

Nevzat Bugrahan Tiirk', Erkan Uslu?
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Ozet

Bu calismada, dar koridor ve engel yogun ortamlarda
sirl [HA’larin ¢arpismasiz ilerlemesi ve lider-takipgi
yaklasimiyla V-formasyonunu korumasi problemi ele
alinmistir. Klasik ve kural tabanli formasyon kontrol
yontemleri, ardisik engeller, dar gecisler ve hizli yon
degistirme gerektiren senaryolarda sinirli kalmaktadir.
Benzer sekilde Yapay Potansiyel Alan tabanh yontemler
disiik hesaplama maliyetine sahip olmalarina ragmen
yerel minimum, salinnm ve uygun gegis yonilni
zamaninda belirleyememe gibi sorunlar
Uretebilmektedir. Bu kapsamda calismada, Ust seviyede
pekistirmeli 6grenme tabanlh karar verme, alt seviyede
ise klasik takip ve stabilizasyon denetimi kullanan
hiyerarsik bir kontrol vyapisi 6nerilmistir. Deneyler
PyBullet simiilasyon ortaminda vyurttilmuas; karar
katmaninda Yakinsal Politika Optimizasyonu tabanli
ortak-gozlem/ortak-eylem politika yapisi kullaniimistir.
Egitim sireci, engelsiz formasyon ucusundan tek engel
gecisine ve ardisik ¢coklu engel senaryolarina ilerleyen
mifredath bir egitim dizeniyle gerceklestirilmistir.
Performans; navigasyon basarisi, engel c¢arpismasi,
koridor disina ¢ikma ve formasyon korunumu
olgltleriyle degerlendirilmistir. Elde edilen sonuglarda
Onerilen yontem, ileri egitim asamalarinda sirasiyla %80,
%60 ve %50 basari orani Uretmistir. Yogun ardisik engel
senaryolarinda yapilan karsilastirmali  deneylerde
pekistirmeli 6grenme yaklasimi 30 sabit test
senaryosunun 4’inde basari saglarken, Yapay Potansiyel
Alan + Kagls Stratejisi yontemi hi¢bir senaryoda basari
saglayamamistir.

Anahtar Kelime: Siirii iHA, Pekistirmeli Ogrenme,
Engelden Kaginma, Formasyon Kontrolii

Abstract

This study addresses the problem of collision-free
navigation of UAV swarms in narrow corridors and
obstacle-dense environments while maintaining a V-
formation through a leader-follower approach. Classical
and rule-based formation control methods remain
limited in scenarios involving consecutive obstacles,
narrow passages, and rapid directional changes.
Similarly, Artificial Potential Field-based methods have
low computational cost; however, they may suffer from
local minima, oscillations, and the inability to determine
a suitable passage direction in a timely manner. In this
context, a hierarchical control framework is proposed,
in which reinforcement learning-based decision-making
is employed at the high level, while classical tracking
and stabilization control are used at the low level. The
experiments were conducted in the PyBullet simulation
environment, and a Proximal Policy Optimization-based
joint-observation/joint-action policy structure was used
in the decision-making layer. The training process was
carried out through a curriculum learning scheme
progressing from obstacle-free formation flight to
single-obstacle passage and then to consecutive multi-
obstacle scenarios. Performance was evaluated using
navigation success, obstacle collision, out-of-corridor
failure, and formation preservation metrics. The
obtained results show that the proposed method
achieved success rates of 80%, 60%, and 50% in the
advanced training stages, respectively. In comparative
experiments conducted on dense consecutive obstacle
scenarios, the reinforcement learning-based approach
achieved success in 4 out of 30 fixed test scenarios,
whereas the Artificial Potential Field + Escape Strategy
method did not achieve success in any scenario.

Keywords: UAV Swarm, Reinforcement Learning,
Obstacle Avoidance, Formation Control
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KALAMITIK SIVI KRISTALIN PEROVSKIT GUNES PILLERINDE
PERFORMANS VE STABILITEYE ETKISI
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Ozet

Perovskit giines pillerinde (PSC) performans kayiplarinin
temel nedenleri arasinda ara ylizey kusurlari, yiik tasiyic
yeniden birlesmesi ve uzun donem kararlilik problemleri
yer almaktadir. Bu c¢alismada, bu sorunlar azaltmak
amacityla salisilaldimin bazli kalamitik bir siv1 kristal (LC)
bilesigi, farkli konsantrasyonlarda (0.0025, 0.005 ve 0.01
wt. %) ITO/NiOx/perovskit arayiiziine entegre edilmistir.
Cihazlar p-i-n mimarisinde iretilmis ve fotovoltaik
performanslar1 ile zamana bagh stabilite davraniglan
incelenmistir. Elde edilen sonuglara gore, diisiik
konsantrasyonda LC katkis1 cihaz performansini belirgin
sekilde artirmigtir. Ayrica stabilite testlerinde, katkisiz
cihazlarin zamanla performans kaybi yasadigi goriiliirken,
LC katkili cihazlarm verimlerini biiyiikk dl¢iide korudugu
belirlenmigtir. Yapisal analizler, LC katkisinin perovskit
film morfolojisini iyilestirdigini, Pbl> olusumunu azalttigini
ve daha kompakt bir kristal yap1 olusturdugunu
gostermistir. Bu iyilesmenin, ara ylizey kusurlarini
azaltarak yiik tasiyici taginimini destekledigi ve yeniden
birlesme kayiplarini smirladigi diisiiniilmektedir. Sonug
olarak, diigiik konsantrasyonlu kalamitik sivi kristal
katkisinin, perovskit giines pillerinde hem performans hem
de kararliligi artiran etkili bir arayliz miihendisligi
yaklagimi oldugu ortaya konmustur. Ayrica doktora egitimi
siiresince saglanan burs destegi icin TUBITAK BIDEB
2211-A Doktora Burs Programi’na tesekkiir ederim.

Anahtar Kelimeler: Perovskit glines pilleri, ara ylizey
mihendisligi, sivi kristal, salisilaldimin, glic donisiim
verimi, kararlilik

Abstract

Performance limitations in perovskite solar cells (PSCs) are
mainly associated with interfacial defects, charge carrier
recombination, and poor long-term stability. In this study, a
salicylaldimine-based calamitic liquid crystal (LC)
compound was introduced at different concentrations
(0.0025, 0.005, and 0.01 wt. %) into the
ITO/NiOx/perovskite interface to address these issues. The
devices were fabricated in a p—i—n architecture, and their
photovoltaic performance as well as time-dependent
stability were systematically investigated. The results
reveal that low-concentration LC  incorporation
significantly enhances device performance. Stability
measurements further indicate that LC-modified devices
retain their performance over time, whereas the reference
devices exhibit pronounced degradation. Structural
analyses demonstrate that LC incorporation improves the
perovskite film morphology, suppresses Pbl. formation,
and promotes a more compact crystalline structure. These
improvements are attributed to reduced interfacial defect
density, enhanced charge transport, and suppressed
recombination losses. Overall, the results indicate that low-
concentration calamitic liquid crystal incorporation is an
effective interfacial engineering strategy to simultaneously
improve both efficiency and stability in perovskite solar
cells. I would also like to thank the TUBITAK BIDEB
2211-A Doctoral Scholarship Program for the scholarship
support provided during my doctoral studies.

Keywords: Perovskite solar cells, interface engineering,
liquid crystal, salicyladimine, power conversion efficiency,
stability
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DUSUK MALIYETLI GNSS SISTEMLERININ PPP YONTEMI iLE KONUM
BELIRLEME DOGRULUGUNUN INCELENMESI
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Ozet

Bu calismada, diisiik maliyetli u-blox FOP GNSS alicisinin
kampanya tipi statik olclilerdeki performansi, yiksek
hassasiyetli jeodezik ozellikli Trimble NetR9 alicisi ile
karsilastirmali olarak analiz edilmistir. Arastirmanin
temel amaci, diistik maliyetli GNSS sistemlerinin Hassas
Nokta Konumlama (PPP) yontemi kullanilarak elde
edilen konum belirleme dogrulugunu detaylica
incelemek, bu donanimlarin givenilirligini ve teknik
hassasiyet sinirlarini  bilimsel verilerle belirlemektir.
Calsma  kapsaminda; Malatya, Adiyaman ve
Kahramanmaras bolgelerindeki 4 stratejik noktada, iki
ayri kampanya déneminde 9 saatlik statik oturumlarla
hassas veriler toplanmistir. Elde edilen veriler, CSRS-PPP
servisi Uzerinden Hassas Nokta Konumlama (PPP)
yontemiyle  degerlendirilmistir.  Yapilan  kapsamli
analizler sonucunda; disik maliyetli alicinin enlem ve
boylam bilesenlerinde milimetre (mm), yikseklik
bileseninde ise santimetre (cm) seviyesinde dogruluk
sagladigl tespit edilmistir. Elde edilen bu bulgular, uygun
gozlem sireleri ve veri isleme stratejileriyle disiik
maliyetli donanimlarin jeodezik hassasiyete oldukga
yakin  sonuglar  Uretebildigini bilimsel  olarak
kanitlamaktadir. Bu calisma, ozellikle yiksek maliyetli
ekipmanlara erisimin kisitli oldugu yerbilim projelerinde
ve saha organizasyonlarinda, u-blox F9P gibi sistemlerin
glvenilir ve etkin bir alternatif olarak kullanilabilirligini
acikca ortaya koymaktadir.

Anahtar Kelime: GNSS, u-blox F9P, Hassas Nokta
Konumlama (PPP), Diistik Maliyetli Alicilar, CSRS-PPP.

Abstract

In this study, the performance of the low-cost u-blox
FOP  GNSS receiver in campaign-style static
measurements was analyzed and compared with the
high-precision geodetic-grade Trimble NetR9 receiver.
The primary objective of the research is to conduct a
detailed investigation of the positioning accuracy of
low-cost GNSS systems using the Precise Point
Positioning (PPP) method and to determine the
reliability and technical precision limits of these
hardwares through scientific data. Within the scope of
the study, high-precision data were collected at four
strategic points in the Malatya, Adiyaman, and
Kahramanmaras regions through 9-hour static sessions
across two separate campaign periods. The collected
data were evaluated using the Precise Point Positioning
(PPP) method via the CSRS-PPP service. As a result of
the comprehensive analyses, it was determined that the
low-cost receiver achieved millimeter (mm) level
accuracy in latitude and longitude components and
centimeter (cm) level accuracy in the vertical
component. These findings scientifically prove that,
with appropriate observation durations and data
processing strategies, low-cost hardware can produce
results remarkably close to geodetic precision. This
study clearly demonstrates the usability of systems such
as the u-blox FIP as a reliable and effective alternative,
particularly in geosciences projects and field
organizations where access to high-cost equipment is
limited.

Keywords: GNSS, u-blox F9P, PPP (Precise Point
Positioning),Low-cost Receivers, CSRS-PPP
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ETKILESIMLI DIiJITAL SAGLIK EGITIMINDE MOTiVASYON
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Ozet

COVID-19 pandemisiyle hizlanan dijital donlsim,
ozellikle tip egitimi basta olmak Gzere egitim
uygulamalarini 6nemli 6lclide yeniden sekillendirmistir.
Simulasyonlar, videolar ve LMS tabanh modiiler icerikler
gibi etkilesimli araclar, 6grenme siireglerini desteklemek
amaciyla yaygin olarak kullaniimaktadir. Bu c¢alisma,
akademik basarinin motivasyon diizeyi ve motivasyon
stratejileri ile anlamli bir iliskiye sahip olup olmadigini
incelemektedir.

Calismada nedensel-karsilastirmali arastirma deseni
kullanilmistir. Orneklem, Erasmus+ girisimi kapsaminda
gelistirilen ve on iki modiil ile sekiz etkilesimli videodan
olusan LMS tabanl dijital B/ALS egitimini tamamlayan
32 saghk profesyoneli ve o6grenciden olusmaktadir
(https://savelife.polsl.pl). Akademik basari, arastirmaci
tarafindan gelistirilen bir test ile 6lgiliirken; motivasyon
diizeyi [2] ve motivasyon stratejileri [3] gecerligi ve
guvenirligi kanitlanmis Olgme araglariyla
degerlendirilmistir.

Bulgular, akademik basari ile motivasyon diizeyi
arasinda pozitif ancak istatistiksel olarak anlamli
olmayan bir iliski oldugunu gostermistir (p = .149, p >
.05). Benzer sekilde, akademik basari ile motivasyon
stratejileri arasindaki iliski de pozitif ancak anlamh
degildir (p = .103, p > .05). Bu sonuglar, etkilesimli dijital
B/ALS egitimi baglaminda motivasyon degiskenlerinin
akademik basariyi anlamh dizeyde yordamadigini
gostermektedir.

Etkilesimli dijital 6grenme ortamlari ¢ogu zaman artan
motivasyonla iliskilendirilmesine ragmen, bu ¢alismada
motivasyon ile akademik basari arasinda anlamli bir
iliski bulunmamistir. Bu durum, motivasyonun basariyi
dogrudan degil, dolayll olarak etkileyebilecegini
gosterebilir.  Gelecek arastirmalarda daha genis
orneklemlerle  ¢alisiimasi  ve motivasyonun alt
boyutlarinin  daha ayrintih  bicimde incelenmesi
Onerilmektedir.

Anahtar Kelime: Tip egitimi; Online 6grenme;
Motivasyon

Abstract

The digital transformation accelerated by the COVID-19
pandemic has significantly reshaped educational
practices, particularly in medical education. Interactive
tools such as simulations, videos, and LMS-based
modular content are widely used to support learning
processes. This study investigates whether academic
achievement is significantly related to motivation level
and motivation strategies.

A causal-comparative research design was employed.
The sample consisted of 32 medical professionals and
students who completed the digital B/ALS training via
an LMS, which was developed by an Erasmus+ initiative,
consisting of twelve modules with eight interactive
videos (https://savelife.polsl.pl). Academic achievement
was measured using a researcher-developed test, while
motivation level [2] and strategies [3] were assessed
using validated instruments. Since  normality
assumptions were not met, Spearman’s rank-order
correlation analysis was conducted.

The findings indicated a positive but non-significant
relationship between academic achievement and
motivation level (p = .149, p > .05). Similarly, the
relationship between academic achievement and
motivation strategies was also positive and non-
significant (p = .103, p > .05). These results suggest that
motivational variables do not significantly predict
academic achievement in the interactive digital B/ALS
training context.

Although interactive digital environments are often
associated with increased motivation, this study did not
find a significant relationship between motivation and
academic achievement. This may indicate that
motivation influences achievement indirectly rather
than directly. Future research should include larger
samples and examine motivational sub-dimensions in
greater detail.

Keywords: Medical education, Online learning,
Motivation
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DEVELOPMENT OF A PLC-BASED CLOSED-LOOP CONTROL SYSTEM FOR
WIRE ARC ADDTIVE MANUFACTURING
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Ozet

Tel Ark Eklemeli imalat (Wire Arc Additive
Manufacturing - WAAM), yliksek biriktirme orani ve
blaylik oOlcekli metal pargalarin Uretimine olanak
saglayan onemli bir eklemeli imalat yontemidir. Ancak
sire¢ sirasinda olusan ark kararsizliklari, geometrik
sapmalar ve ylzey kalitesi problemleri tretim kalitesini
olumsuz etkileyebilmektedir. Bu c¢alismada, WAAM
sistemleri icin PLC tabanh kapal c¢evrim bir kontrol
mimarisi gelistirilmesi amacglanmistir. Onerilen sistem,
robot hareket kontrolli, kaynak makinesi ve sensor
tabanl izleme bilesenlerini tek bir otomasyon yapisi
altinda birlestirmektedir. Kontrol sistemi CODESYS
tabanh bir PLC platformu lizerinde gergeklestirilmis ve
robot ile kaynak makinesi arasindaki haberlesme
Modbus TCP/IP protokolii kullanilarak saglanmistir.
Sirecin izlenmesi amaciyla RGB-D kamera entegrasyonu
gerceklestiriimis ve katman geometrisinin gercek
zamanli olarak takip edilmesi hedeflenmistir. Gelistirilen
sistemin, slire¢ kararliigini artirarak daha kaliteli ve
tekrarlanabilir WAAM (retimine katki saglamasi
beklenmektedir.

Anahtar Kelimeler: WAAM, Tel Ark Eklemeli imalat, PLC,
Kapali Cevrim Kontrol, RGB-D Kamera.

Abstract

Wire Arc Additive Manufacturing (WAAM) is an
important additive manufacturing technology that
enables the production of large-scale metal
components with high deposition rates. However,
process instabilities, geometric deviations, and poor
surface quality can negatively affect the quality of
manufactured parts. In this study, a PLC-based closed-
loop control architecture is proposed for WAAM
applications. The developed system integrates robot
motion control, welding equipment, and sensor-based
monitoring components within a unified automation
structure. The control system is implemented using a
CODESYS-based PLC platform, and communication
between the robot and welding machine is established
through the Modbus TCP/IP protocol. An RGB-D camera
is integrated into the system to monitor layer geometry
during the deposition process. The proposed system is
expected to improve process stability and enhance the
quality and repeatability of WAAM production.

Keywords: WAAM, Wire Arc Additive Manufacturing,
PLC, Closed-Loop Control, RGB-D Camera.
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