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Caligmanin amaci otobiis
nedenlerini  agiklamak ve
caligmaktir. Yerli ve yabanci literatiiriin taranmasiyla olusturulan bu

yangimlarma dikkat c¢ekerek olasi

¢Oziim  Onerilerinde  bulunmaya
caligma nitel aragtirma igerisindeki veri toplama araglarindan biri
olan dokiiman taramasiyla erisilen veriler {izerinden olusturulmustur.
Oncelikle otobiislerde ¢ikan yangmlar aractan kaynakli, cevresel
kaynakli ve insandan kaynakli yanginlar olmak iizere ii¢ baglikta
toplanmistir. Sonrasinda aragtan kaynakli faktorlere bagli ¢ikan
yanginlar: Motor bolmesinde ¢ikan yanginlar, elektrik tesisatindan
kaynakli yanginlar, yolcu bdlmesinde ¢ikan yanginlar, emisyon
temizleme sistemleri ve alternatif yakitlardan kaynakli yanginlar,
titresimlerden ve tekerlek yuvasindan kaynaklanan yangilar
biciminde siralanarak bes alt baglik altinda detayli bir bigimde
incelenmigstir. Buna gore karmasik bir yapiya sahip olan otobiislerde
olugan yanginlarin imalat hatasi, bakimsizlik, yetkili olmayan
servislerde yapilan tadilatlar ve alternatif yakit kullanimi gibi
faktorlerden kaynaklandigi anlagilmistir. Bu baglamda otobiislerde
yangina neden olan risklerin ekonomik gerekcelere ve
maliyetlerdeki artisa bagl olarak ortaya ciktig1 goriilmiistiir. Ayrica
sahis ve firmalar1 korumaya yonelik 6dnlemlerin alinmasi durumunda
otobiislerdeki yangin riskinin asgari seviyeye inecegi sonucuna

ulastlmistir.
2024 Batman Universitesi. Her hakki saklidir.
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form:

The aim of the study is to draw attention to bus fires, explain their
possible causes and try to find solutions. This study, which was
created by reviewing domestic and foreign literature, was based on
the data accessed through document review, which is one of the data
collection tools in qualitative research. First of all, fires in buses
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Keywords: were categorized under three headings: vehicle-related,
Bus Fire, ~Alternative — Fuel, - enyironmental-related and human-related fires. Afterwards, fires
Unauthorized Modification. L . . . .
caused by factors originating from the vehicle: Fires in the engine
*Serkan AYCIL room, fires caused by electrical installations, fires in the passenger
E-mlilil addr}iss: ) compartment, fires caused by emission cleaning systems and
SOngi dﬁ”@%%%'-%%gag'sfgfgs 18 alternat_lve fugls,_ fires caused by \_/lbra'Flons and wi_1ee| wells.
Accordingly, it is understood that fires in buses, which have a
complex structure, are caused by factors such as manufacturing
defects, lack of maintenance, modifications made by unauthorized
services and alternative fuel use. In this context, it is seen that the
risks that cause fire in buses arise due to economic reasons and the
increase in costs. In addition, it has been concluded that if measures
are taken to protect individuals and companies, the risk of fire in

buses will be minimized.
2024 Batman University. All rights reserved

1. GIRIS

Motorlu tasit teknolojileri insan yasami igin artik gereklilik olarak goriilmektedir. Giinliik
yasamin igerisinde yer alan motorlu tasitlar sadece insanlarin degil ayn1 zamanda yiik ve esyalarin da
bir yerden baska bir yere taginmasina olanak tanimaktadir. Her ne kadar trafikte elektrikli bisiklet,
scooter, motosiklet ve otomobil gibi konforlu araglar kullaniliyor olsa da bunlarin higbiri kitleleri
transfer etmeye yetecek kapasiteye ve hiza sahip degildir. Bu nedenle daha ¢ok insani transfer etmek
icin toplu tagima faaliyetlerine ihtiya¢ duyulmaktadir. Toplu tagima faaliyetleri ise genel olarak deniz
yolu, hava yolu, demiryolu ve karayolu ile saglanmaktadir. Bunun disginda bir de boru hattiyla
tasimacilik yapilmadigi bilinmektedir. Boru hatti tasimaciligi insan transferinde kullanilmadigi icin
konu kapsami diginda tutulmustur. Denizyolu tagimacilifi deniz baglantisi olan yerlesim birimleri
arasinda ulasim kolaylig1 saglarken havayolu tasimaciligi helikopter pisti, havaalani ya da havaliman
bulunan ve birbirine belirli bir uzaklik mesafesi bulunan yerlesim birimleri arasinda ulagim kolaylig
saglamaktadir. Karayolunda oldugu gibi arazi iizerinde gerceklesen demiryolu tagimaciligi da birgok
acidan maliyet avantaji sagliyor olsa da demiryolu ag1 bulunmayan yerlesim birimlerine bu tasima
yontemiyle hizmet gétiirme olanagi bulunmamaktadir. Tiirkiye’de demiryolu tagimaciligi da bir¢ok
noktada aktif olarak kullanilmaktadir. Ancak yapilmasi planlanan transfer akiginin saglanabilmesi i¢in
yine de transferin bir asamasinda karayoluna ihtiyag duyulmaktadir. Ulasim aglar igerisinde gorece
yaygin ve daha fonksiyonel olan karayolu tagimaciligi ise stablize veya karayolu bulunan yerlesim
birimleri arasinda etkin ve kolay bir bicimde ulasim kolaylig1 saglamaktadir. Buna gore karayolu
tastmaciliginin bir bdliimiinde toplu tasimaya ihtiya¢ duyulmaktadir. Ozelikle insanlarin bir yerden
baska bir yere transfer edilebilmesi ve trafikteki insan transferi kaynakli ara¢ sayisinin azaltilabilmesi
icin otobiislere ihtiya¢ duyulmaktadir.

Seyahat siiresince ihtiyag ve konfor acisindan hemen hemen her detayin diisiiniilerek
tasarlandig1 otobiisler mobil ve karmasik bir yapiya sahiptir. Kara—yolu tasimaciliginda rekabeti
arttiran bu tiir gereksinimler kaliteli seyahat edebilmek igin gerekli olarak goriilmektedir. Giderek
daha dinamik bir yapiya biiriinen otobiislerin yogun enerji barindiran degisik tahrik gesitlerinin (CNG,
dizel, elektrikli, hibrid, hidrojen vb.) bulundugu bilinmektedir. Bu baglamda otobiislerde kullanilan
alternatif yakitlar ve arag tizerinde yapilan yetkisiz tadilatlar riskli bolgenin genislemesine neden
olmaktadir. Buna gore yangma dayaniksiz malzemeler ile donatilan otobiislerde yangmin ¢iktig
bolgeyi tes—pit etmek giiclesmektedir. Ote yandan ¢ikan yangin sonucunda bir otobiis ortalama 5-6
dakika gibi kisa bir siire i¢erisinde tamamen yanabilmektedir (Karadeniz, 2019: 41; Kilig, 2019: 21).

Otobiislerde risk olusturan bdlgeler basta motor bolmesi olmak iizere sigorta kutusu, elektrik
tesisati, akii ¢evresi, yakit deposu, lastikler, su 1isiticilari, fren ve farlar bigiminde siralanmaktadir.
Buna gore otobiislerde ¢gikan yan—ginlarin %56’sinin motor bolmesinde, %18’inin elektrik aksaminda,
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%35’inin yakit deposunda, %3’uniin lastik, fren ve farlarda, %18’inin ise di—ger riskli bolgelerde
meydana geldigi bilinmektedir (Karadeniz, 2019: 41). Diinya genelindeki otobiislerin yaklasik %1’
cikan yangnlarla birlikte kullanilamaz héle gelmektedir. Tiirkiye’deki yanan otobiisler i¢in net bir
istatistiki verileri bulunmamasma ragmen bu oraminin yaklasik %2 civarinda oldugu tahmin
edilmektedir (Karadeniz, 2019: 41; Yildiz ve Kdse, 2020: 120).

Calismanin amaci otobiis yanginlarina dikkat ¢ekerek olasi nedenlerini agiklamak ve ¢6ziim
Onerilerinde bulunmaya caligmaktir. Literatiirde yer alan ¢alismalarda genellikle yangin kayitlari,
yangin sirasinda yolcu tahliyesi, otobiis kaza ve yangin haberleri, otobiis yanginlarinda can ve mal
kayiplari, yolcu giivenligi, sigorta mevzuati, yakit piiskiirtme ve emisyon sistemleri ya da itfaiye
teskilati baglaminda motorlu ara¢ yanginlart konularinda arastirmalarda bulunulmustur. Yerli ve
yabanc literatiiriin taranmasiyla olusturulan bu ¢alismada digerlerinden farkli olarak otobiis yanginlar
konusu dogrudan ve kapsamli bir bicimde ele alinmistir. Acik erisimli olan ve otobiis yanginlari
konusuna kars1 farkindalik olusturacagi disiiniilen bu calismanin yapilmasit planlanan diger
calismalara referans olacag diistintilmektedir.

2. LITERATUR TARAMASI

Smyth ve Dillon (2012), yaptiklar1 ¢calismada agir is dongiisii icerisinde calisan otobiislerde satis
islemlerinden sonraki siirecte yangin riskini arttiran elektrik tesisatindan kaynakli birtakim problemler
saptamistir. Buradaki amag¢ gelecekte yasanmasi muhtemel olan otobiis yanginlarini 6nlemek igin
gecmiste hangi faktorlerin otobiis yanginlarina sebep oldugunu belirleyip onceden onlem almaya
caligmaktir. Buna gore yapilan aragtirmada otobiis yanginlan ii¢ farkli kategoriye ayrilarak analiz
edilmistir. Bunlar; elektrik sisteminden kaynakli yanginlar, tekerlek seviyesindeki siirtiinmeden
kaynakli yanginlar ve motor arizasindan kaynaklanan yanginlar olarak belirlenmistir. Sonug¢ olarak
yangina neden olan bir takim risklerin ara¢ bakimi ve rutin kontrollerle 6nlenebilecegi goriilmiistiir.

Hoffman, Diilsen ve Klipper (2013), 2008’de Almanya’nin Hannover sehri yakinlarinda
yasanan ve 20 kisinin o0liimiiyle sonuglanan otobiis yanginindan hareketle bir ¢alisma hazirlamigtir.
Buna gore yan camlar ile tavan camini kirarak kagmay1 basaran genglerin yangindan sag kurtulduklar
goriiliirken tavandan atlamak durumunda kalanlarin ise ciddi olarak yaralandiklari goriilmiistiir. Bu
baglamda ani ve hizli bir bi¢imde ilerleyen yanginin seyrini anlamak igin otobiislerden ve
tedarikcilerden malzemeler alinmis ve dayaniklilik testleri gergeklestirilmistir. Alinan numune
ornekleri demiryolu tagimaciliginda kullanilan (tramvay ve tren) araglardaki malzeme ornekleriyle
karsilastirilmistir. Bu testlerde 6zellikle yeni otobiis koltuklarinda kullanilan malzemenin son derece
dayaniksiz oldugu anlagilmistir. Yapilan testler 1995’ten 6nce imal edilen otobiis koltuklarinin daha
yiiksek dayanim sagladigini gostermistir. Dolayisiyla son dénemlerde daha ucuz ve hafif plastiklere
yonelimin arttig1 bunun da otobiislerdeki yangin riskini arttirdigi sonucuna ulagilmistir.

Feng ve Li (2016), ¢aligmalarinda Cin’deki kaza tutanaklarini Delphi yaklagimiyla analiz ederek
otobiis yanginina neden olan risk faktorlerini toplam 17 baslikta toplamistir. Buna gore olasi risk
faktorleri insan kaynakli, ¢evreden kaynakli ve aracgtan kaynakli faktorler olmak {izere {i¢ asamada
degerlendirilerek analiz edilmistir. Bu baglamda son donemlerde yasanan otobiis yanginlarinin iki
onemli risk faktoriinden kaynakli olarak ortaya c¢iktigi sonucuna ulasilmistir. Bu risk faktorlerinden
biri giivenlik egitimi eksikligiyle iligkilendirilmigken digeri yasal diizenlemelerde goriilen
yetersizliklerle iligkilendirilmistir. Dolayisiyla yapilan analizin sadece otobiis yanginlariyla sinirl
tutulmamasi, trafikte yasanan kazalar ve demiryolu kazalar1 gibi kaza tiirleriyle karsilagtirilarak
kapsaminin genisletilmesi 6nerisinde bulunulmustur.

Kili¢ (2019), ¢alismasinda otobiis yangimlarimi; motor boliimiinden kaynakli yanginlar, elektrik
tesisat1 kaynakli yanginlar, tekerlek yuvasi kaynakli yanginlar, yolcu bolmesinde ¢ikan yanginlar ve
alternatif yakitlardan kaynaklanan yanginlar bi¢ciminde siralamisken alinmasi gereken onlemleri ise
zamaninda yapilan bakim, yangin algilama sistemleri ve yangin sondiiriiciiler bi¢iminde siralamistir.
Sonug olarak sefere ¢ikan her otobiisiin motor bélmesi ile diger kisimlarindaki pargalarinin fiziksel
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olarak kontrol edilmesi ve yapilan risk degerlendirmesi sonucunun tuta—nak altina alin—masinin
gerekliligi ve 6nemi belirtilmistir.

Karadeniz (2019), calismasinda son yillarda sikg¢a karsilasilan otobiis yanginlarinin olugma
nedenlerini tespit etmeye yonelik bir arastirmada bulunmus ve kamuoyunun merak ettigi sorulara
cevap aramistir. Buna gore; olusan yanginlarin genellikle trafik kazasi, imalat hatasi, bakimsizlik,
yorgunluk, ihtimal, egitimsizlik ve dikkatsizlik gibi faktorlerden kaynaklandig iizerinde durulmustur.
Sonug olarak aracin orijinal donanimini bozan ve arag tizerindeki yangin riskini arttiran degisiklikleri
engellemeye yonelik caligmalarim yapilmasi ve arag denetimlerinin arttirilmasi  Onerisinde
bulunulmustur.

Yildir ve Nazher (2019), yaptiklar1 ¢aligmada yanginla sonuglanan kazalarda otobiis
firmalarinin “Karayolu Yolcu Tasimaciligt Zorunlu Koltuk Ferdi Kaza Sigortas1” kapsamindaki
sorumluluk ve yiikiimliiliiklerinin neler oldugunu belirlemeye calismistir. Buna goére otobiis
firmalarinin yolcu tagimaciligi faaliyetinde bulunurken oncelikle yolcu tagima yetki belgesine sahip
olmalari, sefere ¢gikan aracin muayenesini yaptirilmalart ve her bir yolcuya “zorunlu koltuk ferdi kaza
sigortas1” yaptirmalar1 gerektigi tizerinde durulmustur.

Yildiz ve Kose (2020), yaptiklar1 ¢aligmada motorlu arag¢ yanginlarinin ¢arpma olmadan ya da
carpismadan kaynakli oldugunu belirterek carpismadan kaynakli ara¢ yanginlarini dort baslik altinda
incelemistir. Bunlar; Ara¢ motoru boliimiinde ¢ikan yanginlar, yakitin dokiilmesiyle birlikte baglayan
yanginlar, yolcu boliimiinde ¢ikan yanginlar ve diger bilinmeyen boéliimlerde ¢ikan yanginlar
bi¢ciminde siralanmistir. Sonug olarak yangin sayisini en aza indirgemek i¢in yalitimdan periyodik
bakima kadar bir dizi 6nlemin alinmasi, motor bélmesinin ise otomatik yangin sondiirme sistemi ile
korunmasi 6nerisinde bulunulmustur.

Li, Xu ve Bian (2022), yaptiklari ¢alismada otobiis yangini sirasinda yolcu davraniglarinin temel
ozelliklerini ele alarak genel bir tahliye modeli gelistirmistir. Bunun i¢in olas1 bir yangin durumunda
dar olan alanlardan yolcularin kolaylikla tahliye edilmesini saglayacak uygulamalar gelistirilmis ve bu
sayede yaralanma ve 6liim riski en az seviyeye indirilmeye ¢alisilmistir. Yanic1 maddeler ile dolu olan
otobiislerin potansiyel olarak tehlike arz ediyor olmasi ise bu hususta ¢alisma yapilmasi ihtiyacini
ortaya ¢ikarmistir. Sonug olarak tahliye segeneklerinin iyi anlasilmasi ve tahliyenin hizli bir bigimde
gergeklestirilmesi igin uygun politika ve diizenlemelere ihtiyag duyuldugu anlasilmistir.

Dogan, Giiven, Sahindz ve Nas (2023), calismalarinda 2007-2019 yillar1 arasinda Tiirkiye’de
meydana gelen ve haber ajanslarinda yayimlanan otobiis kaza-yangin haberlerini analiz etmeye
calismistir. Buna gore ilgili haber sitelerinden toplam 297 otobiis kazas1 ve yangin haberi alinmig ve
aliman veriler icerik ¢oziimleme yoOntemiyle analiz edilmistir. Sonu¢ olarak kazalardaki periyodik
dagilima bakildiginda en fazla kazanin mayis ve haziran aylarinda meydana geldigi goriiliirken otobiis
yanginlarindaki artigin ise sicaklik degerlerinin maksimum seviyelere ulastig1 agustos ayinda oldugu
gOriilmiistiir.

3. YONTEM

Aragtirmanin bu asamasinda arastirma verileri ve verilerin analizi ile ilgili konularda
bilgilendirmede bulunulmustur.
3.1. Arastirmanin Verileri

Literatiir taramasi ve internet arastirmasi sonucunda erisilen veriler iizerinden derlenerek
olusturulan bu ¢alismanin yaziminda basili ve elektronik ortamda yayinlanan tez, kitap, rapor, bildiri
metni, kurumsal yayin, haber sitesi ve dergi gibi kaynaklardan faydalanilmistir.

3.2. Verilerin Analizi
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Nitel arastirma igerisindeki veri toplama araglarindan biri olan dokiiman taramasiyla erisilen
veriler calismanin esas kismini olusturmaktadir. Dokiiman taramasi; giivenilirlik ve temsil
edilebilirligi kontrol edilen ve bilimsel c¢aligmalarda referans gosterilen yayinlar {izerinden
olusturulmustur. Elde edilen veriler hem yerli hem de yabanci literatiirle karsilastirilmis ve arastirmaci
tarafindan yorumlanmustir.

4. BULGULAR

Otobiislerde ¢ikan yanginlarin genel olarak aragtan kaynakli, ¢evresel kaynakli ve insandan
kaynakl: faktorlere bagli olarak ortaya ¢iktigi bilinmektedir. Bu baglamda sicak iklim kosullari, siiriicii
hatasi, alternatif yakit kullanimi, aracin yasi, sondiirme ekipmanlarinin yetersizligi, aksatilan bakimlar,
stirekli seferler, sigara kullanimi, korumasiz malzeme ve yetkisiz tadilatlar gibi faktorlerin yangin
riskini arttirdigi anlasilmaktadir. Calismanin bu kisminda “aragtan kaynakli” faktorlere deginilerek
otobiislerin muhtelif boliimlerinde ¢ikan yanginlara iligkin bilgilendirmelerde bulunulmustur. Buna
gore iiretim hatasi, sabotaj, dogal afetler, kundaklama ve kaza disinda meydana gelen yanginlar ise
“cevresel faktorlerden kaynakli yanginlar” ve “insan kaynakli faktorler” alt basligi altinda
incelenmistir.

4.1. Motor Bélmesinde Cikan Yanginlar

Araclarda tespiti ve soOndiiriilmesi oldukca zor olan yanginlar genellikle aracin motor
boliimiinde ortaya ¢ikmaktadir. Yaklasik 95°C civarinda olan motor govdesi 70-90°C araligindaki
hava sicakligiyla birlikte siirekli bir bigimde 1s1 iiretmekte ve 6zellikle egzoz borular iizerinde
600°C’ye kadar varan sicakliklara neden olmaktadir. Bunun yani1 sira motor bolmesinde yer alan kati
stvi ve gaz halindeki yanici maddeler ise olasi bir deformasyon ya da sizint1 durumunda yangin riskini
arttirmaktadir. Bu baglamda motor boliimiindeki agikliklar ve fanlarla olusturulan havalandirma
sistemi bir yandan motorun sogutulmasina yardimci olurken diger yandan yangin aninda alev yogun-
lugunun artmasina neden olabilmektedir. Motor sicakligi, yanici sivilarin sicakligindan fazla oldugu
icin yanginin baslamasi ve yayilmasi bu bolmede daha kolay gerceklesmektedir (Kilig, 2019: 18;
Yildir ve Nazlier, 2019: 33). Cilinkii motor igerisinde yaklasik 35-45 litre motor yagi, 15-20litre
hidrolik yag1 ve 50 litre civarinda sogutucu akiskan bulunmaktadir (Yildiz ve Kdse 2020: 122). Buna
gore sicak ylizeyle temas eden yanici sivi temas ettigi sicak ylizeyden 1s1 almakta ve diger kisimlara
temas etmektedir. Dolayisiyla sizint1 ya da sogutucu sistemlerde yasanan ariza durumunda yangin riski
ortaya ¢ikmaktadir.
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Sekil 1. Motor igerisindeki sivi ve yaglarin alevlenme ve tutusma noktalar1 °C (Hammarstrom ve ark.
Aktaran Yildiz ve Kése, 2020: 122)

Sekil 1°’de motor igerisindeki sivi ve yaglarin alevlenme ve tutusma dereceleri goriilmektedir.
Buna gore harici bir tutusturma kaynagi verildiginde madde buharinin tutusacagi en diisiik sicakliga
parlama noktasi (Alevlenme noktasi), harici bir tutusturma kaynagi olmadan madde buhar ile hava
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karigiminin ateslendigi en diisiik sicakliga ise tutusma noktasi denilmektedir (Yamik, 2011: 8). Bu
baglamda mineral motor yagi 170-220°C araliginda alevlenirken 350°C’de tutusmaktadir. Sentetik
motor yagi 220 °C’de alevlenirken 170-220°C araliginda tutusmaktadir. 175°C’de alevlenen Hidrolik
fren yag1 350°C’de tutusmaktadir. Vites yag1 220°C’de alevlenmekte olup 350°C’de tutugmaktadir.
Antifriz ise 111°C’de alevlenirken 410°C’de tutusmaktadir.

4.2. Elektrik Tesisatindan Kaynakh Yanginlar

Imalattan kaynakli hatalar, yetkili olmayan servislerde yapilan tadilatlar, yasal olmayan
degisiklikler, sonradan yapilan ekler (buzdolabi, internet, kahve makinesi, TV, priz ve USB
baglantilar1) ile standart dis1 elektrikli su 1siticis1 kullanimi elektrik tesisati iizerindeki yiikil
arttirmaktadir. Teknoloji kullanimiyla birlikte otobiislerde kullanilan kablo sayisi ve uzunlugu da
artmistir. Bu nedenle gerek agirlik gerekse maliyetleri azaltmak i¢in daha kiigiik kesitli kablolar
kullanilmaya baglanmigtir. Uzun kablolarla yapilan besleme, gerilimin dismesine ve elektrik
kablolarinda asir1 akim cekilmesine yol acarken kablo kesitindeki kiiclilme ise asir1 yiikklemeye ve
kablolarin 1sinmasina yol agmaktadir. Bunun yani sira seyahat esnasinda olusan titresimler elektrik
tesisatinda yalitim olusturan tabakanin aginmasina ve bunun sonucunda kisa devre olusmasina neden
olmaktadir (Kilig, 2019: 17; Polat, 2019).
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4%
= 60%

= 11%

m Elektrik = Kizisma Kivilcim Tespit Edilemeyen = Diger
Sekil 2. 2020 yil1 itibariyla istanbul ilindeki ara¢ yanginlarinin ¢ikis nedenleri (Arslan, 2022: 51)

Sekil 2’de Istanbul il smirlari igerisindeki ara¢ yanginlarinin ¢ikis nedenleri goriilmektedir.
Istanbul Itfaiye Dairesi Baskanligi’nin 2020 yili verilerine gére Istanbul il sinirlar icerisinde meydana
gelen arag yangin sayist 1.509 olup ¢ikan yanginlarin %59,6°1 elektrik tesisati, %11°1 kizisma, %3,6’s1
kivileim sigramasi, %13,1°1 tespit edilemeyen, %12,7’si ise diger nedenlerden kaynakli olarak
cikmugtir.

4.3. Yolcu Bolmesinde Cikan Yanginlar

Arac¢ tasariminda kapi, pencere, perde, koltuk, koltuk oOrtiisii, koltuk i¢i siinger, kaplama ve
doseme elemanlarinda kullanilan malzemelerin genel olarak yangina karsi diisiik diren¢ gosterdigi
bilinmektedir. Bu baglamda yapilan arastirmalar yolcu bélmesinde olusan yanginlarin genellikle
motor boOlmesinden yayildigini ya da elektriksel bir ariza ile tetiklenerek ortaya c¢iktigim
gostermektedir. Ancak bunun disinda gerek bagaja konulan esyalarin gerekse yolcularin yanlarinda
bulundurdugu el bagajlarinin belirli riskler tasidig1 bilinmektedir. Otobiis terminallerinin bir¢ogunda
viicut tarama sistemleri (el dedektdrii ve gecis tipi X-ray cihazi) haricinde posta ve kargolarin igerisini
kontrol etmeye yarayan X-ray cihazlar1 bulunmamaktadir. Yolcu giivenligi a¢isindan zafiyet olusturan
bu uygulama nedeniyle yanici, patlayici ya da parlayici niteligi tasiyan sivilar kolaylikla otobiislerde
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tasinabilmektedir. Ozellikle seyahat esnasinda olusacak olasi bir tehlike karsisinda yolcu bagajlar
kolaylikla tutusabilmekte ve yangina karsi diisiikk diren¢ gosteren kabin i¢i malzemeler kolaylikla
yanabilmektedir (Karadeniz, 2019: 45; Polat, 2019). Sekil 3’te yolcu otobiisii tasariminda yaygin
olarak kullanilan malzemeler ve bu malzemelerin tutusma noktalar1 °C gosterilmistir.
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Sekil 3. Yolcu boliimiinde kullanilan malzemelerin tutusma noktalar1 °C (Y1ildiz ve Kose, 2020: 123)

Sekil 3°te otobiislerin yolcu boliimiinde kullanilan malzemelerin tutusma dereceleri
goriilmektedir. Buna gore PA6 (PolyAmide 6) 65°C’de tutusuyorken PC (PolyCarbonate) 115°C’de
tutusmaktadir. PVC’nin (PolyVinyl Chloride) tutusma noktasi 50°C iken PP (PolyPropylene) 80-
115°C araliginda tutugmaktadir.

4.4. Emisyon Temizleme Sistemleri ve Alternatif Yakitlardan Kaynakh Yanginlar

Zararli egzoz emisyonlarinin ve partikiil taneciklerinin atmosfere atilmadan dnce siiziilmesini
saglamak icin DOC (Dizel oksidasyon katalizorii), DPF ( Dizel partikiil filtresi) ve SCR (Segici
katalitik indirgeme) benzeri sistemlere ihtiya¢ duyulmaktadir. Filtreli olan bu donanimlar enjektér,
yakit piiskiirtme sistemi ve sistemi yoneten yazilim ile birlikte uyumlu ¢alismak iizere dizayn
edilmistir. Ancak giiniimiizde siiriiciiler tekrar eden ikaz 15181 uyaris1 karsisinda SCR sistemlerini
AdBlue emiilator cihazi olarak adlandirilan aparatlarla ya da aracin orijinal yazilimina miidahale
ederek devre dis1 birakilmaktadir. Filtrelerin durumunu 6nceden haber veren sistemin iptaliyle birlikte
egzoz gazi ¢ikisindaki asir1 1sinma artik fark edilememektedir. Bunun sonucunda disari ¢ikmakta
zorlanan egzoz gazlar1 nedeniyle DOC, DPF ve SCR kombinasyonu asir1 1sinmakta ve 600°C
civarinda seyreden sicaklik 800-1000°C smirina ulasarak tutusabilir duruma gelmektedir (Dizdar,
2019: 37-38; Lok, 2019: 28-29).

Benzin ve motorin fiyatlarinin yiiksekligi, akaryakittan alinan vergi oranindaki degiskenlik ve
indirimli bilet satis1 gibi nedenlerden kaynakli olarak sahis ve firmalar motorine ikame olarak
alternatif yakit tiiketimine yonelmektedir. Bu baglamda 6zellikle fosil kaynakli olmayan biyodizel ve
10 numara yaglarin alternatif yakit olarak kullanildigi goriilmektedir (Kaya, 2006: 3). Yaglar genel
itibartyla mineral ve sentetik olmak iizere ikiye ayrilmaktadir. Petrolden elde edilenler, mineral yaglar
olarak isimlendirilirken kimyasal yollarla elde edilenler sentetik yaglar olarak isimlendirilmektedir.
Kamyonlarda ve sehirlerarasi otobiislerde yaygin olarak kullanilan 10 numara yaglar genellikle
solvent, baz yag, atik bitkisel yag ve atik madeni yaglarla karigtirilarak kullanildigi i¢in alevlenme ve
tutusma noktalar1 degismektedir. Buna gore yapilan 6lglimlerde mineral yag olarak degerlendirilen 10
numara yagin viskozitesi dizel yakitin yaklasik 12 kati, biyodizel yakitin ise yaklasik 10 kat1 oldugu
goriilmiigtiir (Uyaroglu, Yiicesu ve Citak, 2010: 114-115). Aciktan satilan 10 numara yaglar,
enjektorlerde ve yakit pompasinda asintilar ve diizensizlikler olusturarak piston kafalar1 ve yanma
odasinda sogutmayi engelleyecek boyutta kurum birikimine neden olmaktadir. Kurum ise motor 1sisin
arttirarak hararete ve motorun etrafindaki PVC kapli kablolarin tutusmasina sebebiyet vermektedir.
Ayrica dizel motorlarda yakit pompasinin motora géndermis oldugu yakitin bir kismu silindirlere
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piiskiirtiiliirken geri kalan kismui yakit geri doniis hatti Gizerinden yakit deposuna geri gonderilir.
Silindire piiskiirtiilen yakit enerjisinin yaklasik %30’u mekanik giice doniisiirken geri kalan %70’lik
enerji siirtiinme, 1s1 transferi vb. mekanizmalar ile 1s1 enerjisi seklinde motordan atilir. Buna gore yakat
yerine 10 numara yag kullanildiginda bloklarda mazot yerine yag dolastigi igin motor yeterince
sogutulamamaktadir (Dizdar, 2019: 38).
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Sekil 4. Motor igerisindeki yanict sivilarin alevlenme ve tutusma noktalar1 °C (Biyodizel Endiistri
Raporu 1, 2019: 24; Hammarstrom ve ark. aktaran Yildiz ve Kose, 2020: 122)

Sekil 4’te motor icerisindeki yanici sivilarin alevlenme ve tutusma dereceleri goriilmektedir.
Buna gore CNG -188°C’de alevlenirken 580°C’de tutusmaktadir. Dizel 52°C’de alevlenmekte ve
220°C’de tutusmaktadir. -253°C’de alevlenen Hidrojen 560°C’de tutusmaktadir. LPG ise -104°C’de
alevlenmekte olup 430-580°C araliginda tutusmaktadir. Setan sayist dizel yakita gore daha fazla olan
biyodizelin tutugsma gecikmesi daha yiiksek olup 130°C’nin {izerine ¢iktiginda alevlenmektedir.

4.5. Titresimlerden ve Tekerlek Yuvasindan Kaynaklanan Yanginlar

Gerek motor gerekse yola temas eden lastikler aragta titresimler olusturmaktadir. Buna gore
aracta olusan sarsintilar araci olusturan bilesenler {izerinde yorulma, baglantilarda gevseme, kirilma ve
kisa devre meydana getirerek Omiirlii parcalarin bozulma siireclerini hizlandirmaktadir. Titresim
kaynakl1 frekansli hareketler hortum ve benzeri pargalar {izerinde catlaklar olusturarak yanici sivilarin
sizmasina yol agmakta ve yangin riskini arttirmaktadir. Bunun yani sira tekerlek yuvasi bolgesindeki
bazi kaplamalardan kaynaklanan yanginlara da rastlanmaktadir. Arag¢ lastigini olusturan bilesenlerin
tutusma sicakligi diisik olmakla birlikte 170-250°C arasinda yanma ozelligi gostermektedir. Bu
baglamda ilk asama testlerinden basarili bir bicimde gecen bazi kaplamalarin zaman igerisinde
meydana gelen bozulmalarla birlikte yangina karsi direngsiz hale geldigi goriilmektedir. Buna gore 1s1
ya da kivileimlarin etkisiyle olusan yayilmanin tekerlek yuvasi bdlgesinden yolcu boliimiine geg-
mesiyle birlikte yangin riski ortaya ¢ikmaktadir (Kilig, 2019: 17-18; Yildir ve Nazlier, 2019: 31-32;
Yildiz ve Kose, 2020: 123).

5. CEVRESEL FAKTORLERDEN KAYNAKLI YANGINLAR

Iklim ve yol durumuna baglh olarak ortaya cikan otobiis yanginlar1 “cevresel faktorlerden
kaynaklanan yanginlar” kategorisinde degerlendirilmektedir. Buna gore sicak hava, nem, kar, dolu,
yagmur, sis, sel ve yildinm diigmesi gibi hava olaylarina bagl olarak ¢ikan yangmlar iklimsel
kosullarla iliskilendirilirken yiiksek kasis, kaygan zemin, micirli yol, ¢ukur ya da baska bir aracin
karistig1 kazaya bagl olarak ¢ikan yanginlar yol durumuyla iligkilendirilmektedir (Feng vd., 2016: 9-
10; Tunca, 2019: 18-19).
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Sekil 5. 2020 yil1 itibarryla Istanbul ilindeki ara¢ yanginlarinin mevsimsel dagilini (Arslan, 2022: 51)

Sekil 5°te Istanbul il sinirlari igerisindeki arag yanginlarinin mevsimsel dagilimi gériilmektedir.
Istanbul Itfaiye Dairesi Baskanligi'min 2020 yili verilerine gore Istanbul il smrlar1 igerisindeki
mevsimler bazinda meydana gelen ara¢ yangin sayisinin 1.509 oldugu goriilmektedir. Buna gore ¢ikan
yanginlarin %26,40’1 aralik, ocak, subat aylarinda, %19,7’si mart, nisan, mayis aylarinda, %27,7’si
haziran, temmuz, agustos aylarinda, %26,1si ise eyliil, ekim ve kasim aylarinda yasanmustir.

6. INSAN KAYNAKLI FAKTORLER

Otobiis yanginlarindaki en aktif rolii insan kaynakli faktorler olusturmaktadir. Bu baglamda
ortaya ¢ikan riskler, siiriiciiler ve yolculardan kaynaklanan riskler olarak kategorize edilmektedir.
Genel olarak riskli siiriis, yorgunluk, alkollii ara¢c kullanma, gorevli personelin egitimsizligi ve
aksatilan bakimlar siiriiciiden kaynaklanan riskler olarak kabul edilirken kundaklama, seyahat
esnasinda sigara kullanma, yolcu koltugundaki elektronik sistemlere zarar verme, siipheli bir durumu
yetkililere bildirmede ge¢ davranilmasi, yanici ya da patlayict madde bulundurma gibi olgular
yolculardan kaynaklanan riskler olarak kabul edilmektedir (Feng vd., 2016: 7-10; Mississippi Itfaiye
Akademisi Yangin Miifettisi, t.y.).
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Sekil 6. 2020 yil1 itibariyla istanbul ilindeki insan kaynakl1 faktérlere bagl olusan arag yanginlart
(Arslan, 2022: 53-54)
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Sekil 6’da Istanbul itfaiye Dairesi Baskanligi’nin 2020 yili verilerine gore Istanbul il sinirlar
icerisindeki meydana gelen ara¢ yangin sayisinin 1.509 oldugu goriilmektedir. Buna gore ¢ikan
yanginlarin 204’ dogrudan insan kaynakl faktorlere bagli, 185’1 tespit edilemeyen, 1120’si ise diger
nedenlerden kaynakli olarak ortaya ¢ikmustir.

7. TARTISMA VE SONUC

Avrupa ve Amerika'daki veriler, otoblis yanginlarinin yiizde 70-74 iiniin motor bdlmesinden
kaynakli oldugunu gosterirken Tiirkiye’deki veriler olusan yanginlarin motor bélmesinin yani sira arag
icindeki elektrik tesisatindan kaynaklandigini gostermektedir (Elektrik Miihendisleri Odasi Izmir
Subesi, 2019: 335). Otobiiste olusan 1sinin énemli bir kismi motor bélmesinde kalan diger kismi ise
iklimlendirme ve egzoz sistemi boyunca a¢iga ¢ikmaktadir. Bu baglamda 1sinin asil kaynagi olarak
goriilen motor b6lmesinde ortalama 95°C civarinda kesintisiz bir bigimde 1s1 iiretilmektedir. Bunun
yani1 sira motorun saglikli bir bigimde ¢alisabilmesi i¢in de motor bélmesinde kat1 sivi ya da gaz halde
bulunan maddelere ihtiya¢c duyulmaktadir. Ozellikle motor bolmesindeki sivi maddelerin bircogu
diisiilk yanma direncine sahip olup olasi bir sizintt durumunda yangina neden olabilmektedir. Normal
kosullarda motorun ideal 1s1ida kalmasini saglayan sogutucu ve fanlar, olas1 bir alev durumunda yanma
stirecinin hizlanmasina neden olabilmektedir.

Yapilan aragtirmalar otobiis yanginlarinin yaklagik 1/5’inin elektrik tesisatindan kaynakli
problemlerden ¢iktigini gostermektedir. Otobiisler diger kara tagitlarina gore daha karmasik yapiya
sahiptir. Bu nedenle iretici destegi olmadan imalattan kaynakli herhangi bir hatanin anlasilmasi
giiclesmektedir. Bunun yani sira seyahat siiresinin uzunluguna bagli olarak ortaya ¢ikan konfor, sicak
ikramlara yonelme ve ek priz baglantilar1 gibi ihtiyaglar, uzun ve karmasik olan elektrik sistemleri
iizerinde ekstra ylik olusturmakta ve zaman igerisinde dayanimi azalan kablolara kalici zararlar
vermektedir. Bu baglamda artan maliyetleri gerekce gosteren isletmeciler teknik destek almak yerine
ya anlik ¢6ziim arayisina yonelmekte ya da aracin bakimini yetkili olmayan servislerde yapmaya
calismaktadir. Dolayisiyla mevcut degiskenlerin bir ya da birkagi dahi heniiz sefere ¢ikmamis park
halindeki bir otobiiste kisa devre olusmasina neden olmaktadir.

Her ne kadar otobiis tasariminda yanmaya kars1 direngli malzemeler kullanilsa da émiirlii olan
ve zaman igerisinde dayanimi azalan koltuk, perde, kol¢ak, kaplama ve doseme gibi elemanlar bir siire
sonra potansiyel olarak risk olusturmaya baslamaktadir. Buna gore yolcu bolmesi ve bagajda tasinan
kisisel esya ve kargolar da seyahat giivenligi acisindan ¢ogunlukla biiyiik riskler igermektedir. Ciinkii
otobiis isletmelerinin bircogu kapali ya da izole edilmis kargolarin igerigini kontrol etmeden tasimayi
kabul etmektedir. Seyahat giivenligi agisindan zafiyet olusturan bu uygulama nedeniyle kolaylikla
tutusma ihtimali bulunan herhangi bir yanict madde otobiis igerisine girebilmektedir.

Ekonomik kosullardaki istikrarsizlik karsisinda alternatifler liretmeye caligsan otobiis firmalari
standart disi AdBlue ve 10 numara yag kullanarak maliyelerini azaltma yoluna gitmektedir.
Giliniimiizdeki araglarin 6nemli bir kisminda tekrar eden ikaz 15181 uyarist karsisinda siiriiciiler SCR
sistemlerini AdBlue emiilator cihazi olarak adlandirilan aparatlarla devre disi1 birakilmaktadir. Bu
baglamda gerek siiriiciiler gerekse arac servisleri tekrarlayan ikaz 15181 uyarisimi sehir i¢i trafikten
kaynakli kronik bir problem olarak yorumlamaktadir. Giinliik kullamimda ya da arag¢ satis1 sirasinda
psikolojik olarak rahatsizlik hissi olusturan bu olgu kargisinda yetkili olmayan servisler, ikaz uyari
15181 pasif duruma getirmek icin genellikle motor kontrol {initesine (ECU) yazilimla miidahale
etmektedir. Bunun yani sira partikiil filtresi (DPF) ve SCR katalizorii aragtan ¢ikarilmakta, sensorler
degistirilmekte, uyart 1s18min elektrik baglantis1 kesilmekte ya da gosterge panelinde bulunan ikaz
151811 iizerine siyah bant c¢ekilmektedir. Bu baglamda son yillarda yasanan otobiis yanginlarinin
onemli bir kisminin ise AdBlue emiilatdr cihazi olarak adlandirilan aparatlarin kullanimindan
kaynaklandigi diistiniilmektedir (Dizdar, 2019: 37; Telel, 2019; Venedik, 2019). Yakit yerine 10
numara yag kullanimi, yangin riski basta olmak ilizere ¢evre kirliligi, dolayli vergilerde kayip ve
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akaryakit satisinda diisme gibi birtakim olumsuzluklar igermesine ragmen giiniimiizde hala sahis ve
firmalar tarafindan tercih edilmektedir. Ozellikle son yillarda 10 numara yag kullanimin1 engellemeye
yonelik bir¢ok yasal diizenleme yapildigi bilinmektedir. Adli ve idari yaptinmlarin yani sira
kacakcilikla miicadele kanunu kapsaminda da engelleyici girisimlerde bulunulmasina ragmen 10
numara yag satisi ve kullanimi tam olarak engellenememistir.

Karmasik ve biiylik boyutlu olan otobiisler ¢ok sayida parganin bir araya gelmesinden
olugmaktadir. Buna gore hem otobiislerin hareket etmesini saglayan motor aksami hem de
seyriiseferde olusan sarsintilar ara¢ tizerinde frekansli titresimler olusturarak araci olusturan
bilesenlerde gevseme, yorulma ve kirilmalara neden olmaktadir. Omiirlii parcalarin bozulma
siireglerini hizlandiran ritmik hareketlerle birlikte genellikte hortum ve kege aralarinda kagaklar
olugsmaktadir. Olusan sizintilar ise olas1 yangin riskini arttirmaktadir.

Trafik kazalarinin 6nemli bir kismini maddi hasarli kazalar olusturmaktadir. Yasanan kaza
sonucunda ekstrem bir durum olusmadigi miiddetce yangin ihtimali olusmamaktadir. Bu baglamda
olugan kazalarin ise genellikle insan faktorii, iklim ve yol durumuna bagli olarak olustugu
goriilmektedir. Ozellikle agir tonajli araclarin ya da otobiislerin karistigi kazalarda yangin riskinin
diger kara tasitlarina gore daha yiiksek oldugu gozlenmektedir. Buna gore agir tonajli araglara gore
daha karmasik olan ve bu karmasikligin yaninda bir de insan transferinde kullanilan otobiislerde diger
risklerin yan1 sira bir de insan kaynakli risk faktorlerine kargi 6nlem almak gerekmektedir. Buna gore
otobiislerdeki yangin riskini asgari seviyeye indirmek icin alinmasi gereken Onlemler maddeler
héalinde siralanmistir. Bunlar:

e Daha kapsamli ve caydirici yasal diizenlemeler yapilabilir.

e Sehirleraras1 otobiis terminallerine denetimli akaryakit istasyonlar1 ve yetkili servisler
acilabilir. Sunulan hizmetlerden faydalanan firmalara tesvik verilebilir.

e Otobiislere belirli araliklarla iicretsiz kapsamli muayene zorunlulugu getirilebilir.

e Sehirlerarasi otobiis terminallerine detayli ¢anta ve {ist aramasi zorunlulugu getirilebilir.

e Otobiiste gorevli personellere belirli araliklarla egitimler verilebilir. Bunun ig¢in 6zerk
enstitiilerin agilmasi fayda saglayabilir.

e Otobiis firmalarina her yakit aliminda vergi indirimi uygulanabilir.

e Alinan yakit figlerini yillik bazda kilometre bilgisi ile karsilagtiracak bir sistemin gelistirilmesi
vergilendirme agisindan fayda saglayabilir.

e Yapilan tadilatlar i¢in izin zorunlulugu getirilebilir. Yetkisiz tadilatlar i¢in caydirici nitelikte
yaptirimlar uygulanabilir.

Otobiislerde yangina neden olan risklerin 6nemli bir kisminin ekonomik gerekcelere ve
maliyetlerdeki artisa bagl olarak ortaya ¢iktig1 goriilmektedir. Buna gore sahis ve firmalar koruyacak
onlemlerin alinmasi durumunda otobiislerdeki yangin riskinin asgari seviyeye inecegi anlasilmistir.
Ayrica yangin riskine karsi alinacak onlemlerin konforlu seyahat avantaji saglayacak uygulamalar
icerdigi gorillmiistiir.
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1. GIRIS

Gilinlimiizde, toplumun estetik beklentileri, medyanin etkisi ve bireyler arasinda yayginlasan
miitkemmeliyetgilik anlayist yeme bozukluklariin artigina etki etmektedir. Yeme bozukluklari, bireyin
beslenme aligkanliklarinda ortaya g¢ikan anormal degisikliklerle karakterizedir ve genellikle fiziksel
goriiniigle ilgili derinlemesine duygusal ve zihinsel bir miicadeleyi yansitir. Yeme bozuklugu, yiiksek
diizeyde yaygmlhigi ve olasi ciddi fiziksel ve ruhsal sonuglarindan dolay1 6zellikle ergen ve geng

yetiskinlerde goriilen 6nemli bir toplum sagligi sorunudur (Tavolacci vd., 2015).

Beslenme toplumun her kesimi igin 6nemli olsa da iiniversite 6grencileri i¢in farkli bir oneme
sahiptir. Genellikle iiniversite egitimi siirecinde Ogrenciler, ailelerinden uzakta yasama deneyimiyle
karsilasirlar. Universiteye gecisle birlikte yasam tarzlari degisebilir ve bu da beslenme aliskanliklarin
etkileyebilir (Korkmaz, 2010). Bu donemde aileden bagimsiz yemek yeme aligkanligina yonelme ile
yiyecek tercihleri degisir ve beslenme ile ilgili riskli davranislar goriilebilir. Ozellikle yag ve enerji
bakimindan zengin, fast-food beslenme sikligindaki artis ve fiziksel aktivitedeki azalma, obezite ve
yeme bozukluklar1 oranlarinin artmasina neden olabilmektedir (Kadioglu, 2015). Bu yasam donemi
ayrica birgok zihinsel ve yeme bozuklugunun baslangi¢ zirvesiyle de ortiismektedir, bu nedenle yasam
tarzi aligkanliklarini iyilestirmek ve saglikli yeme aligkanliklar1 gelistirmek i¢in uygun bir hedef asama

olabilir (Harrer vd., 2020). Yeme bozukluklarinin 6nlenmesi ve tedavisi i¢in biitiinciil bir yaklasim ile
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belirli risk faktorlerinin bilinmesi, gerektiginde kullanilabilir olan bilgilerin gelistirilmesi oldukga
onemlidir ¢iinkii bir yeme bozuklugunun gelisimi igin risk olusturan kotii yeme aligkanliklarinin erken

tespiti, bozukluklarin yayilmasini azaltmada en 6nemli baglangigtir (Le Grange & Loeb, 2007).

Ozellikle Gastronomi ve Mutfak Sanatlar1 gibi bireylerin gida ile i¢ ige oldugu alanlarda yeme
bozukluguna olan egilimlerin énemli oldugu sdylenebilir. Asir1 olmasi veya yetersiz olmasi herhangi
bir yeme bozukluguna sebep olabilecegi gibi bireyin yasamini da oldukea etkileyecektir. Bu baglamda
bu arastirmada Gastronomi ve Mutfak Sanatlar1 boliimii G6grencilerinin bazi yeme bozuklugu
davraniglar1 (hedonik-sinirlayici-duygusal) ile sosyo-demografik 6zellikleri ve beden kiitle indeksi

(BKI) arasindaki iliskinin incelenmesi hedeflenmistir.

1.1. KURAMASL CERCEVE

1.1.1. Yeme Bozukluklar:

Yeme bozuklugu tanilari, Amerikan Psikiyatri Birligi (2013) Mental Bozukluklarin Tanisal ve
Istatistiksel El Kitabi tamimlamasina gdre Anoreksiya Nervoza, Bulimia Nervoza, Asir1 Yeme
Bozuklugu ve Kagiman/Kisitlayici Besin Alimi1 Bozuklugu olarak dort tanida belirlenmistir.

Anoreksiya Nervoza (AN), genellikle genc adolesanlarda, genglerin veya geng yetiskinlerin,
incelik konusunda acimasiz ve basarili bir takibe girdigi, ciddi kilo kaybina yol agan bir bozukluktur.
AN, artan fiziksel aktivite; depresyon, yeme iizerine obsesif diigkiinliik; kalp atis hizinda, kan
basincinda ve metabolik hizda azalma; artan kortizol tiretimi ve Ostrojen (erkeklerde testosteron)
iiretiminde derin bir azalma dahil olmak iizere belirgin davramigsal, psikolojik ve fizyolojik
bozukluklarla karakterizedir (Walsh, 1998). Anoreksiya Nervoza genellikle ergenlik doneminde asir
ve kat1 bir diyet kisitlamasiyla baslar ve yogun bir kilo kaybina neden olur. Bazi ergenlerde bu
bozukluk kisa siireli olup tedavi olmadan veya kisa bir miidahale ile diizelebilir ancak digerlerinde
devam etme egilimindedir ve uzun, karmagsik, uzmanlik gerektiren tedavilere ihtiya¢ duyar (Grave,
2011). Bulimia nervosa (BN) ise, 3 temel tanisal 6ge ile karakterize edilen bir yeme bozuklugudur
(Wade, 2018);

* Asirt yeme ndbetleri (2 saatlik bir siire i¢inde biiyiik miktarda yiyecek tiiketme),

* Bu asir1 yeme ile bas etme g¢abalar1 (ya kusturarak, zorlu egzersiz yaparak veya uzun siiren
acliga viicudu tabii tutmak),

* Kilo veya viicut tipinin 6neminin birey i¢in asir1 degerlendirilmesi ile gerceklesir.

Diizensiz-Asir1 Yeme Bozuklugunun belirgin 6zelligi, tekrarlayan asir1 yeme ndbetleridir. Bu,
belirli bir zaman iginde diger insanlarin benzer kosullar altinda tiiketeceginden agik¢a daha fazla
miktarda yiyecek tiiketimi ile karakterizedir ve yeme iizerinde kontrol kaybi hissiyle iligkilidir.
Bulimia Nervosa'daki asir1 yeme ile kiyaslandiginda, asir1 yeme, kilo alimmi onlemeye yonelik
diizenli olarak yapilan uygun olmayan telafi davramiglari olmaksizin ortaya c¢ikar; ornegin kendi
kendine kusturma, aglik veya miishil yanlis kullanimi gibi. Asir1 yeme, hizli bir sekilde yeme veya
rahatsiz edici derecede tok hissedilinceye kadar yeme gibi davranigsal anormalliklere sahiptir ve
belirgin bir sikintiya neden olur (Hilbert, 2019).

Kagmmmaci yeme bozukluguna sahip olan kisiler arasinda ise uzun siireli yetersiz veya segici
beslenme gegmisine sahip olanlar ve muhtemelen ¢ocukluklar1 boyunca veya birkag yil boyunca
normal beslenmeyi engelleyen genel anksiyete veya gastrointestinal sorunlara sahip olan bireylerden
olustugu soylenebilir (Zimmerman, 2017). Bu durum, yemege veya yiyeceklere agik bir ilginin
olmamasiyla karakterize edilen yiyecekten kaginma duygusal bozuklugu ve infantil anoreksi (yetersiz
beslenme sonucu olusan anoreksiya) gibi tanilardan olugmaktadir. Ayrica, segici yeme, yemek fobisi
ve neofobi gibi durumlar da bulunmaktadir. Bu durumlar, yeni yiyecekleri denemekten kaginma
egilimini igerir, yani yiyecegin duyusal 6zelliklerine dayali bir kaginma barindirir (Kurz vd., 2015).
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Tablo 1. Yeme bozukluklarindaki yaygin belirtiler

Davranislar Kendini Gosterme
Yenilen yiyecek Yemek ile ilgili Uzun siireli aglik Yiyecek ¢esidinde
Kisitlayicl miktarmi ve gesidini kati kurallar azalma (0rnegin asir1
Davranis azaltma olusturmak vegan diyetler, yagdan
kaginma vb.)
Rahatsiz edici Ag olmadig1 halde Yeme nedeniyle Ag olmadigi halde
derecede tok biiyiik miktarlarda igrenme, depresyon biiyiik miktarlarda yeme
Asir1 Yeme hissedinceye kadar yeme ya da yogun
yeme sucluluk hissi
Temizleyici Kendi kendine kusma, kusturma, tiikiirme Laksatif, diiiretik diyet haplari vb. kdtiiye
Davranig kullanma
Asin Egzersiz Zorlayict ve yogun bir sekilde Egzersiz yapma istegi
gergeklestirilen egzersiz
Ayna karsisinda
uzun siire durmak ve  Belirli kiyafetlerin Viicut pargalarinin sik¢a
Viicut diger insanlarin uygunlugunu 6l¢iilmesi (6rnegin bel,
Kontrolii viicutlariyla kendini kontrol etme Siirekli tartilma bilek ¢evresi)
karsilagtirma
Kendi
degerliliginin Zayi1f olunmasina Semptom giddetinin
Bedensel imaj Agirlik ve sekil belirlenmesinde ragmen agirlik kiigiimsenmesi veya
Bozuklugu endiseleri sekil ve agirligin kazanma korkusu inkar edilmesi
asir1 deger
kazanmasi
Fiziksel Soguga kars1 Zayiflik, Kadinlarda adet dongiisiiniin kesintiye
Belirtiler duyarlilik. yorgunluk vb ugramasi
Bedenden Yukaridaki davranislardan kaginma (6rnegin, tartilmayi reddetme, aynalardan kaginma,
Kac¢inma kalin giysiler giyme)

Kaynak: (Treasure, Claudino, & Zucker, 2010)

1.1.2. Yeme Bozukluklarim1 Etkileyen Faktorler

Yeme bozukluklar1 belirli bir¢ok faktor gercevesinde bireyi etkileyerek kendini gdsterebilir
(Tablo 2). Yeme bozukluklari, genellikle kontrol kaybi, diisiik benlik saygisi, miikemmeliyetgilik gibi
psikolojik faktorlerle iligkilendirilir. Yeme bozukluklarina iliskin etmenler bireyin Oncelikle ince
idealine maruz kalmasi; idealin igsellestirilmesi ve nihayetinde, benligi ve ideali arasinda bir
uyumsuzluk deneyimi yasayarak bunun sonucunda viicut memnuniyetsizligi, diyet kisitlamasi ve
sinirlamalara yol agmasi ile devam eder (Swinbourne & Touyz, 2007). Yeme bozukluklarinin
yayginligi kadinlarda ve Bati iilkelerinde daha yiiksekken, Giiney Kore disindaki Asya iilkelerinde ise
daha diisiik oldugu tespit edilmistir. Yeme bozukluklarinin yayginligi zaman i¢inde artma egiliminde
olmustur ancak bu durum ayni zamanda tani kriterlerindeki degisikliklerden de kaynaklanabilir (Qian,
2021). Genellikle medya siklikla artan yeme bozuklugu vakalarindan sorumlu tutulur, medyanin
idealize edilmis zayif ve ince viicut goriintiileri nedeniyle insanlar1 zayifliga tesvik ettigi diistiniiliir
¢linkii medyada portre edilen bireylerin g¢ogunlugu viicut agirligmmin normal dagilimmin ug

noktalarinda oldugu goriilmektedir (Polivy & Herman, 2002).

Tablo 2. Yeme bozukluklarini etkileyen faktorler
Bireysel Risk Faktorleri Aile Faktorleri Sosyo-Kiiltiirel Etmenler
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Biyolojik Ebeveynler Cevresel Agirhk kaygisi
e  Erken maturasyon e  Sismanlik e Alay konusu olma
e  Sigmanlik e  Asirt koruyuculuk e Grup icinde zayif olma
e Dislanma idealistligi
Kisilik Ailesel Yapi Toplumsal
e Diisiik benlik algis1 o Aileici catisma e Medya baskisi
e Tepkisizlik e Beden sekli {lizerinde e Basar1  i¢in  fiziksel
e  Mikemmeliyetcilik kaygi goriiniimiin dnemi
e Olaylarla bas etmede e Yeme bozuklugu olan e Baskin kiiltiiriin giizellik,
yetersizlik kisilerle akrabalik zay1flik ideali
e Beden memnuniyetsizligi
Davranis

e Diyetsel kisitlama
o Agirlik kaygisi

Kaynak: (Demirer B. & H., 2020);akt (Tiimen, 2023).

Yetiskinlerde asir1 kilolu ve obeziteyi siniflandirmak i¢in yaygin olarak kullanilan basit bir boy-
kilo indeksi olan BKI, bir bireyin kilogram cinsinden agirligmi metre cinsinden boyunun karesine
bolerek hesaplanir (kg/m2) (WHO, 2024). BKIi, her iki cinsiyetin ve tiim yas gruplarinin
yetiskinlerinde aymi oldugu ig¢in, asir1 kilolu ve obezitenin popiilasyon diizeyinde dagilimim

belirlemek i¢in en kullanislh 6l¢iittiir.
Diinya Saglik Orgiitiiniin belirledigi BKI kategorileri asagidaki gibi siniflandiriimaktadir;
* 18,5’in alt1: Zayif
* 18,5 ile 24,9 aras1: Normal kilolu
* 25,0 ile 29,9 arasi: Pre-obezite (Kilolu)
* 30,0 ile 34,9 arasi: Obezite Sinifi I (WHO, 2024)
1.2. Tigili Cahsmalar

Universite yillar1, geng yetiskinlik olarak tanimlanan kritik bir gelisimsel doneme denk gelir. Bu
yasta, Onceki aragtirmalar ergenlik doneminde yeme bozukluklarinin insidansinin zirve yaptigin
gostermistir. Geng yetiskinlerin %2-4'linlin yeme bozukluklarindan muzdarip oldugu tahmin

edilmektedir (Hudson vd., 2007).

18-25 yas aras1 geng yetiskinlik donemi, yeme ve kilo ile ilgili durumlari, saglik aligkanliklarim
ve inanglar kesfetmek ve kurmak igin 6nemli bir gelisim donemi olarak tanimlanmistir. Bir¢ok viicut
ve kilo ile ilgili durum ve davranis, ergenlik doneminde kuruldugu i¢in dmiir boyu stirer. Dolayisiyla,
ergenlik ve geng¢ yetigkinlik donemi, yeme patolojisi i¢in Ongdriiciilerin ve risk faktorlerinin
degerlendirilmesi icin giiclii gelisim penceleri sunar. Bu tiir davranislar, ilerleyen yaslarda metabolik
riskler olarak olumsuz sonuglar1 oldugundan dolay1 ele alinmalidir. Bu tiir arastirmalar iiniversite
diizeyinde oOzellikle gerekli hale gelir, ¢iinkii 6grenciler genellikle nispeten iyi saglikta oldugu

diistiniilebilecek homojen bir niifusu olusturmaktadir (Tavolacci vd., 2015)
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Risk altindaki bireyler arasinda, gida ile ilgili alanda 6grenim goren 6grencilerin de bulundugu
yapilan arastirmalar ile kanitlanmistir. Purkiewic vd. (2021) tarafindan yapilan arastirmada beslenme
ve diyetetik boliimii ile gastronomi dgrencilerinin yeme bozukluklar iizerine erkekler ve kadinlar
arasindaki yiyecek segimleri ve yeme davraniglarindaki farklarinin incelenmesi hedeflenerek yapilan
aragtirmada katilimeilarin neredeyse %67'sinde yeme bozukluklar1 gelistirme riski tespit edilmistir.
Sonuglara gére yeme bozukluklarmin kadinlarda daha yaygin oldugu ve viicut agirliginin bireylerin
kendilerini nasil hissettiklerini etkiledigi yoniindedir. Kadinlar daha sagliksiz yeme aliskanliklar
sergilemis, bunun sonucunda diyet kisitlamalar1 ve duygusal asir1 yeme davranmiglari yasamistir.
Erkeklerde et ve alkol tiiketiminin sikliginin daha yiiksek oldugu, kadinlarda ise baklagil tiiketiminin

daha az oldugu belirlenmistir.

Gastronomi Ogrencileri iizerine yapilan diger bir arastirmada Deveci, Deveci, & Avcikurt
(2017) tarafindan gastronomi ve mutfak sanatlari bolimi oOgrencileri ve turizm O6grencilerinin
cinsiyetle genel yeme davranisi ve kontrolsiiz yeme davranisi arasinda anlamli bir fark bulunamadigi
belirtilirken, duygusal yeme ve biligsel kisitlama boyutlarinda erkek ve kadinlar arasinda anlamli
farklar tespit edildigi ifade edilmektedir. Duygusal yeme davranmisindaki farklilik, kadinlarin
depresyon ve kaygi bozukluguna daha yatkin olmalariyla iliskilendirilirken, bilissel kisitlama
boyutundaki farklilik ise diyet ve kilo kontrolii konusundaki diisiincelerdeki cinsiyet farkliliklarina
baglanmaktadir. Kontrolsiiz yeme konusunda ise erkekler ve kadinlar arasinda benzer diislince

kaliplarinin oldugu belirtilmistir.

Telatar, (2021) tarafindan yapilan arastirmada, tip fakiiltesi 6grencileri iizerinde beslenme ve
yeme bozuklugu riski degerlendirilmis, 6grencilerin %50,1'inin beslenme ve yeme bozuklugu riskine
sahip oldugu tespit edilmistir. Aragtirmada kadin olmanin ve giine kahvalti yapmadan baglamanin
yeme bozuklugu riskini artirdigi, 6grencilerin 6grenim gordiikleri donemin ilerlemesiyle yeme

bozuklugu riskinin azaldigi tespit edilmistir.

Akdevelioglu & Yoriisin (2019) tarafindan yapilan arastirmada, 339 f{niversite Ogrencisi
iizerinde yeme davranisi bozuklugu riskinin degerlendirilmis, 18-19 yas grubundaki bireylerde yeme
davranisi bozuklugu riskinin %35,7 daha fazla oldugu, diyet yapma ge¢cmisine sahip bireylerde yeme
tutum testi, duygusal ve kisith yeme davramisi skorlarinin diyet yapma ge¢misine sahip olmayan
bireylerden daha yiiksek oldugu ve beden kiitle indeksi (BKI) ile kisitli ve duygusal yeme skorlari

arasinda pozitif yonlii anlaml1 bir korelasyon oldugu tespit edilmistir.

Ozvurmaz, Mandiracioglu & Liileci (2018) tarafindan yapilan arastirmada 431 iiniversite
Ogrencisi lizerinde yeme tutumu degerlendirilmis, Yeme Tutum Testi skorlar ile cinsiyeti kiz, annesi
calisan, ¢ekirdek aile tipine sahip, babasi iiniversite mezunu olan ve alkol tiiketen 6grenciler arasinda
anlamli bir iliski tespit edilmistir. Ulas, Uncu, & Uner (2013) tarafindan yapilan arastirmada, saglik
meslek yliksekokulu dgrencileri arasinda kadin olmanin, benlik saygisinin diisiik olmasinin ve diyet

yapma egiliminin olast yeme bozuklugu riskini artirdigi belirlenmistir.
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Ogur, Aksoy, & Selen (2016) tarafindan Bitlis Eren Universitesi'nde gergeklestirilen bir
aragtirmada Yeme Tutumu Testi (YTT-40) puanlarina gore, zayif Ogrencilerin %7,8'1 normal
ogrencilerin %13,6's1 ve sismanlik Oncesi (pre-obez) oOgrencilerin %15,5'inin yeme davranisi
bozukluguna yatkin oldugu tespit edilmistir. Ogrencilerin yas araliklarina gore, 17-23 yas araligindaki
ogrencilerden %13,8'i ve 24-29 yas araligindaki 6grencilerden ise %4,3'l yeme davranisi bozukluguna
yatkin oldugu belirlenmistir. Ancak, dgrencilerin cinsiyetleri, BKI degerleri ve yas araliklari ile YTT-

40 puanlar1 arasinda anlamli bir fark bulunmamustir.

Celik, Yoldascan, Azim, & Ozenli (2016) tarafindan Cukurova Universitesi'nde 688 dgrenci
iizerinde yapilan arastirmaya gore iiniversite Ogrencilerinde yeme bozuklugu sik goriilmektedir,
ozellikle depresif belirtileri olan ve BKI'si yiiksek dgrencilerin bu risk altinda olabilecekleri tespit
edilmistir. Kalabalik ailelerde yeme bozuklugu daha diisitk bulunmusken, yeme bozuklugu bulunan
ogrencilerde bildirilen mevcut hastalik varligi BKi ve BDO puanlari agisindan anlamli derecede

yiiksek oldugu belirlenmistir.

Isik (2009) tarafindan Uludag Universitesinde 1250 &grenci arasinda gerceklestirilen
arastirmada, kiz ve erkek 6grenciler arasinda sigara igme, alkol kullanimi, egzersiz aliskanligi, yemek
secimleri, Beden Kitle Indeksi (BKI) ortalamalar1 ve obezite sikligi acisindan belirgin farkliliklar
tespit edilirken ebeveynlerden herhangi birisinin ya da her ikisinin kilolu oldugunda 6grencilerin
kilolu olma egilimi oldugu gelir diizeyleri arttik¢a, 6grencilerin fast food tiikketim egilimleri ile
televizyon ve bilgisayar basinda gegirdikleri siirelerin arttig1 ve 6zellikle kiz 6grenciler arasinda, yeme

bozuklugu riskinin, literatiir verilerine gore daha yiiksek oldugu belirlendigi belirtilmistir.

Yasar vd., (2010) tarafindan 136 tip Ogrencisi iizerinde yapilan arastirmada Ogrencilerin
%55,9'unda yeme bozuklugu tespit edilmistir. Ayrica, kadin 6grencilerde yeme bozuklugu sikliginin
erkek Ogrencilere gore daha yiiksek oldugu, ailelerinin aylik gelir diizeyi 1000 TL iizerinde olan
ogrencilerde daha fazla yeme bozuklugu oldugu ve kilo vermeye calisan dgrencilerde yeme bozuklugu

sikliginin daha yiiksek oldugu belirlenmistir.

Literatlirdeki yapilan ¢aligmalar incelendiginde iiniversite 6grencilerinde yeme bozukluklarinin
belirlenmesine yonelik ¢alismalarin oldugu goriilmektedir fakat besinlerle i¢ i¢e olan gastronomi ve
mutfak sanatlar1 boliimiinde ya da ascilik programinda okuyan Ogrencilerin yeme bozukluklarim

irdeleyen calismalar mevcut degildir. Bu arastirma literatiire bu konuda 151k tutacaktir.

2. YONTEM

Bu arastirmada, Karabiik Universitesi Gastronomi ve Mutfak Sanatlar1 boliimii 6grencilerinin
yeme bozukluguna iliskin tutumlarini incelemeyi amaglamaktadir. Bu amagla, nicel arastirma yontemi
kullanilarak veriler anket teknigi ile toplanmis ve veriler SPSS v.20 programi kullanilarak analiz
edilmistir.

2.1. Evren ve Orneklem

Arastirma evrenini, Karabiik Universitesi'nde dgrenim géren Gastronomi ve Mutfak Sanatlari
ogrencileri olusturmaktadir. Arastirmada Ornekleme yontemine gidilmeyerek evrenin tamamina
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ulasilmaya ¢alisgilmigtir. Yiiksekogretim Kurulu'nun 2022-2023 Akademik yili verilerine gore,
Karabiik Universitesi Gastronomi ve Mutfak Sanatlar1 Boliimii'nde toplam 304 kayith ogrenci
bulunmaktadir (YOK, 2023). Anket formlari, Aralik 2023 ile Ocak 2024 tarihleri arasinda ¢evrimigi
olarak gonderilerek aktif olarak o6grenim goren oOgrencilere goniilliilik esasina dayali olarak
uygulanmigtir. Evrenin tamamina ulasmak hedeflenmistir fakat ¢calismaya katilmak goniilliilk esasina
dayal1 olmasi1 sebebiyle 200 6grenciye ulasilmistir.

2.2. Veri Toplama Araci

Bu aragtirmada nicel arastirma yontemlerinden veri toplamak amaciyla anket teknigi
kullanilmustir. ik bdliimde katilimeilarin demografik dzellikleri belirlenmis, ikinci boliimde ise Yeme
Davranis1 Bozuklugu Olgegi (YDBO) kullanilmustir.

Demografik Bilgi Formu: Cinsiyet, yas, sinif diizeyi, kronik hastalik sahip olma durumu, 6giin
atlama durumu, spor/egzersiz yapma durumu, sigara/alkol tiiketimi, viicut agirligt memnuniyeti,
barinma tiirii ve viicut agirligini korumaya ¢alisma durumu gibi demografik sorulara yer verilmistir.

Yeme Davramsi Bozuklugu Olgegi: Yasam Kkalitesini olumsuz etkileyen yeme davranis
sorunlarim degerlendirmek ve belirlemek amaciyla Sahin (2022) tarafindan gelistirilmistir. Olgek
toplam 25 sorudan ve 1-Kesinlikle Katilmiyorum, 5-Kesinlikle Katiliyorum arasinda degisen besli
likert tipinde hazirlanmigtir. Sahin (2022) tarafindan gelistirilen 6lgek sonucunda “kognitif siirlayici
yeme”, “duygusal yeme” ve “hedonik yeme” olarak iic boyut elde edilmistir. Olcegin i¢ tutarlilik
katsayis1 ,944 olarak belirlenmistir. Cronbach alfa giivenirlik katsayis1 yapilan bu aragtirma iginse ,930
olarak hesaplanmustir.

2.3. Etik Kurul

Aragtirma kapsaminda Karabiik Universitesi Sosyal ve Beseri Bilimler Arastirmalar1 Etik
Kurulu’ndan 2023/08 toplant1 nolu 289757 sayili karar ile etik kurul izni alinmstir.

2.4. Hipotezler

HI: Gastronomi &grencilerinin cinsiyetleri ile yeme davranislart arasinda anlamli farkliliklar
bulunmaktadir.

H2: Gastronomi Ogrencilerinin viicut agirligini korumaya calismalari ile yeme davranislar
arasinda anlamli farkliliklar bulunmaktadir.

H3: Gastronomi 6grencilerinin kronik hastalik mevcudiyetleri ile yeme davraniglart arasinda
anlamli farkliliklar bulunmaktadir.

H4: Gastronomi 6grencilerinin barinma tiirleri ile yeme davranislar1 arasinda anlaml farkliliklar
bulunmaktadir.

HS5: Gastronomi Ogrencilerinin spor/egzersiz yapma durumu ile yeme davranislar1 arasinda
anlamli farkliliklar bulunmaktadir.

H6: Gastronomi Ogrencilerinin sigara/alkol tiiketim durumu ile yeme davraniglari arasinda
anlaml1 farkliliklar bulunmaktadir.

H7: Gastronomi Ogrencilerinin viicut agirligit memnuniyeti ile yeme davranislari arasinda
anlaml1 farkliliklar bulunmaktadir.

2.5. istatistiksel Analizler

Elde edilen veriler, SPSS v.20 programi ile analiz edilmistir. Veri analizinde; demografik
ozellikler icin frekans analizi ve capraz tablo, alt boyutlar i¢cin agiklayici faktoér analizi (AFA)
kullanilmigtir. Likert tipi bir olgek kullanmildigindan normal dagilim igin g¢arpiklik ve basiklik
katsayilar1 dikkate alinmistir. Verilerin normal dagildigi belirlenmistir. Parametrik fark testleri igin
Bagimsiz T-testi ve One Way ANOVA testleri kullanilmustir.

3. BULGULAR
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Arastirma verileri degerlendirilmeden 6nce giivenilirlik analizi gerg¢eklestirilmistir. Giivenilirlik
analizi sonucunda Cronbach'in alfa degeri ,935 olarak bulunmus ve verilerin gecerli ve giivenilir
oldugu, i¢ tutarliligin yiiksek oldugu sonucuna varilmistir.

Tablo 3. Katilimcilarin demografik 6zellikleri
Arastirmaya katilan bireylerin %61'1 kadin, %39'u erkektir. Smif dagilimi incelendiginde;

Degiskenler S %
Cinsiyet Kadin 122 61
Erkek 78 39
1. 51 255
2. 40 20
Simf 3. 41 20,5
4. 45 22,5
Lisansiistii 23 11,5
18-20 83 415
21-23 86 43
Yas (yil) 24-26 22 11
27-29 4 2
30+ 5 2,5
18.5 ve asag (zayif) 23 11,5
BKi (kg/m?) 18.5-24.9 (normal) 119 59,5
25-29.9 (kilolu) 42 21
30-39.9 (obez) 16 8
Aile evi 24 12
Barmma Tiirii Arkadas evi 30 15
Yurt vb. 118 59
Tek bagina evde 28 14
Cogunlukla 39 19,5
Sigara/Alkol Tiiketimi Bazen 47 23,5
Higbir zaman 114 57
Kronik Hastalik Sahibi Evet 20 10
Hayir 180 90
Cogunlukla 56 28
Ogiin Atlama Durumu Bazen 128 64
Higbir zaman 16 8
Cogunlukla 36 18
Spor/Egzersiz Yapma Durumu Bazen 114 57
Higbir zaman 50 25
Memnunum 114 57
Viicut Agirhg Memnuniyeti Memnun degilim 77 38,5
Hi¢ memnun degilim 9 4,5
Viicut Agirhgimi Korumaya Evet 132 66
Calisirim Hayir 68 34
Toplam 200 100

%25,5 birinci sinif, %20 ikinci sinif, %20,5 t¢iinci sinif, %22,5 dordiinci siif ve %11,5 lisansiisti
ogrencisi oldugu goriilmektedir. Katilimeilarin ¢ogunlugu (%43) 21-23 yas araligindadir. Beden Kiitle
Indeksi (BKI) dagilmma bakildiginda, katilmcilarin  %59,5'inin  normal aralikta oldugu
goriilmektedir. Barinma tiirii olarak ¢ogunlugun (%59) yurt veya benzeri bir yerde yasadigi
goriilmektedir. Sigara/alkol tikketimi degerlendirildiginde c¢ogunlugunun (%57) hi¢ tiiketmedigi
goriilmektedir. Kronik hastalik sahibi olanlarm oran1 ise %10'dur. Ogiin atlama durumlari
incelendiginde ise en fazla oranla %64 niin bazen atladig1 ve bunu %28 oraniyla ¢ogunlukla cevabini
veren bireylerin takip ettigi goriilmektedir. Katilimcilarin ¢ogunlugu (%57) bazen spor/egzersiz
yaptigin bildirmektedir. Viicut agirligit memnuniyeti degerlendirildiginde; %57'si memnun oldugunu,
%38,5 ise memnun olmadigini belirtmistir. Son olarak katilimcilarin ¢ogunlugu (%66) viicut agirligim
korumaya calistigini ifade etmistir (Tablo 3).
Tablo 4. Katilimeilarin demografik zelliklerine gore BKI dagilimi

BKi Zayif Normal Kilolu Obez Toplam
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S % S % S % S % S
Cinsiyet Kadin 13 0,6 70 57,3 28 22,9 11 9 122
Erkek 10 12,3 49 60,4 14 17.2 5 6.1 78
1. 9 17,6 27 52,9 12 23,5 3 5.8 3
2. 6 14 25 62,5 7 17,5 2 5 40
Simif 3. 3 7,3 21 51,22 12 29,27 5 12,2 41
4, 2 4,4 30 66,6 9 20 4 8,8 45
Lisansiistii 3 13 13 56,5 2 8,7 2 8,7 23
18-20 11 13,2 44 53 20 24,1 8 9,6 83
21-23 8 9,3 54 62,7 18 20,9 6 6,9 86
Yas 24-26 2 9 15 68,1 3 13,6 2 9,9 22
27-29 0 0 3 75 1 25 0 0 4
30+ 2 40 3 60 0 0 0 0 5
Aile evi 5 20,8 15 6,2 2 8,3 2 8,3 24
Barmma Arkadasg evi 1 3,3 17 56,6 9 30 3 10 30
Tiiri Yurt vb. 11 9,3 68 57,6 29 24,5 11 9,3 118
Tek basina 6 21,4 19 67,8 3 10,7 0 0 28
evde
Cogunlukla 2 5,13 27 69,2 7 17,9 3 7,6 39
Sigara/Alkol Bazen 7 14,8 24 51 12 25,5 4 8,5 47
Tiiketimi Hicbir zaman 14 12,2 68 59,6 23 20,1 9 7,8 114
Kronik Evet 3 15 13 65 4 20 0 0 20
Hastalik Hayir 20 11,1 106 58,8 38 21,1 16 8,9 180
Sahibi
Cogunlukla 7 12,5 29 51,7 14 25 6 10,7 56
Ogiin Atlama  Bazen 13 10,1 79 61,7 27 21 9 7 128
Durumu Higbir zaman 3 18,7 11 68,7 1 6,25 1 6,25 16
Cogunlukla 4 10,5 25 65,7 5 13,1 4 10,5 38
Spor/Egzersiz  Bazen 12 10,4 71 61,7 25 21,7 7 6 115
Yapma Higbir zaman 7 14 25 56 13 26 5 10 50
Durumu
Memnunum 14 12,2 70 61,4 23 20,1 7 6,1 114
Viicut Memnun 9 11,6 44 57,1 16 20,7 8 10,3 77
Agirhg: degilim
Memnuniyeti  Hig¢ memnun 0 0 5 55,5 3 33,3 1 111 9
degilim
Viicut Evet 15 11,3 79 59,8 26 19,7 12 9 132
Agirhgim Hayir 8 11,7 40 58,8 16 23,5 4 58 68
Korumaya
Calisirim

Katilimeilarin demografik ézelliklerine gére BKI dagilimi incelendiginde; kadinlarin (%57,3)
ve erkeklerin (%60,4) cogunlugunun normal BKI araliginda oldugu bulunmustur. Sinif seviyesine ve
yasa gore BKI dagiliminda belirgin bir egilim goriilmemektedir. Katilimeilarin cogunlugu yurt veya
benzeri konaklama yerlerinde kalmaktadir ve bu grup icindeki bireylerin (%57,6) normal BKI deger
sikligr daha ylksektir. Evde tek basina yasayanlarin i¢inde zayif olanlar (%2,4) gdze ¢arpmaktadir.
Sigara icmeme ve alkol tiiketmeme oraninin hi¢gbir zaman yanitinda yiiksek oldugu ve bu kategoride
normal BKI oranmn (%59,6) daha yiiksek oldugu gériilmektedir. Spor/egzersiz yapma durumu ve
6giin atlamaya egilim gosterenler arasinda olanlarin ¢cogunlugu normal BKI degerinde olan (%57,7)
katilimcilardan olup en fazla bazen yanit1 verilmistir. Viicut agirligt memnuniyeti dagilimida normal
BKI degerinde olan katilimcilardan (%57,1) memnun degilimi yaniti da oldukca yiiksek bir dagilim
gdstermektedir. Ayrica viicut agirligini korumaya c¢aliganlarin normal BKI orani (%59,8) diger
gruplara gore daha yiiksektir (Tablo 4). Ek olarak degiskenler ve BKI arasinda korelasyon analizi
yapilmis fakat herhangi bir anlamlilik tespit edilememistir (p>0,01).

Tablo 5. Katilimcilarin yeme davranist bozuklugu tutumlarinin agiklayici faktor analizi

Yeme Davranisi Bozuklugu Faktor Yiikii Varyans

Kognitif Simirlayici Yeme
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Yemek yemek beni suglu hissettirir. ,793

Yedigim her seyin kalorisini hesaplarim. ,512

Yiyecegim yemegin kalorisinin sandigimdan fazla oldugunu &grenirsem ,672
yemeyi birakirim.

Neyi ne kadar yiyecegim konusunda endiselenirim. ,890

Bir yiyecegin/dgiiniin bana ne kadar kilo aldiracagi konusunda ,917 39,436
endiselenirim.

Daha diisiik kalorili segenekleri segmem gerektigini diisiinliriim. ,891

Sik sik diyet yaparim. 776

Daha zayif olmayi hayal ederim. ,838

Haftada birkag kez tartilirim. ,632

Aldigim fazla kaloriyi telafi etmek i¢in agir1 egzersiz yaparim. ,619

Acik biifelerde bol miktarda yiyecek bulundugundan dolayi gergin ,706
hissederim.

Duygusal Yeme

Bir reklamda veya vitrinde yiyecek gordiigiim zaman canim ¢eker. ,805

Bir yiyecek ikram edildigi zaman reddedemem. 732

Bagkalarin1 yemek yerken goriirsem, ben de yemek isterim. ,808

Yemek hakkinda konusulurken aciktigimi hissederim. ,803

Sosyal medyada yiyeceklerle ilgili gordiigiim paylasimlar bende yeme 821 18,460
istegi uyandirir.

Biri bana ¢ok giizel bir yemegi tarif ettiginde, yeme istegi duyarim. ,790

Sik yemek yiyen birinin yaninda, ben de yemeye yonelirim. ,745

Hedonik Yeme

Doydugumu fark etmeden yemeye devam ederim. ,557

Olumsuz ruh halinden bir seyler yiyerek uzaklagmaya caligirim. ,662

Yiyecekler duygularimla bag etmede bana yardim eder. ,854

Yapacak bir sey bulamadigimda kendimi yemek yerken bulurum. ,804 7,510

Kendimi daha iyi hissetmek i¢in yerim. ,906

Yalnizken a¢ olmasam bile yemeye yonelirim. ,841

Yemek yemek beni sakinlestirir. ,831

Cronbach Alpha: 0,930

Toplam Varyans: 65,406.

Rotasyon Yontemi: Kaiser Normallestirme ve Oblimin

Cikarim Yontemi: Temel Bilesen Analizi

KMO Gegerlilik Analizi: 0,913

Sferisite Barlett Testi x2: 3883,714 p: 0,000

Olcek Tiirii: 5 noktali Likert olgegi (kesinlikle katilmiyorum,
kararsizim, katiliyorum, kesinlikle katiliyorum).

Arastirmanin agiklayict faktor analizinin sonucunda elde edilen Cronbach Alpha degeri
yiiksektir (0,930), bu da ¢alismanin i¢ tutarliliginin yiiksek oldugunu gdstermektedir. Kaiser-Meyer-
Olkin Gegerlilik Analizi'nin (0,913) yiiksek olmasi, Sferisite Barlett Testi'nde p degeri 0,000 olmasi
veri setinin faktor analizi i¢in uygun oldugu yoniindedir. Yapilan AFA’ya goére maddelerin ii¢ farkli
faktor altinda toplandigi goriilmektedir. Bunlar: Kognitif Sinirlayict Yeme, Duygusal Yeme ve
Hedonik Yemedir. Her bir faktor altinda yer alan maddeler ve faktor yiikleri belirtilmistir. Kaiser
Normalizasyonu i¢in birden biiyiik 6zdegerlere sahip faktorler dikkate alinmistir. Ortaya ¢ikan ii¢
faktoriin toplam agiklama varyanst %65,406'dir. Scherer, Luther ve Wiebe'e (1988) gore, bu deger
%50'den yiiksek oldugundan, dogru bir analizi isaret etmektedir. Ayrica, faktor analizinde tiim 6ge
degerlerinin 0,40’tan az olmamasi gerekmektedir (Field, 2009:466). Faktor analizinde, tiim madde
degerlerinin 0,40'tan yiliksek oldugu goriilmiistiir.

Kesfedici faktor analizinin ardindan, her bir faktdr icin normalite testleri gerceklestirilmistir.
Kullanilan 6lgek tipinin 5°1i Likert oldugu gz Oniine alindiginda, ¢arpiklik ve basiklik katsayilari
dikkate alinmistir. Tabachnick & Fidell (2013)’e gore +1,5 ile -1,5 araligi idealdir. Bu degerler
referans alindiginda veri dagilimi normallik goéstermektedir. Bu nedenle parametrik testlerin
kullanilabilecegi anlamina gelmektedir.
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Tablo 6. Cinsiyet, viicut agirligin1 koruma ve kronik hastalik sahibi olma durumuna gore 6grencilerin

yeme davranist bozukluklari arasindaki iligki

Boyutlar Cinsiyet n X SS T testi
t P
Kognitif Sinirlayict Yeme Kadin 122 3,69 916 1,158 0,248
Erkek 78 3,52 1,20
Duygusal Yeme Kadin 122 2,66 1,05 -, 723 0,370
Erkek 78 2,77 1,04
Hedonik Yeme Kadin 122 2,86 1,13 -1,510 0,133
Erkek 78 3,11 1,16
Boyutlar Viicut Agirhgim n X SS T testi
Korumaya Calisirim t P
Kognitif Sinirlayict Yeme Evet 132 3,51 ,988 -2,155 0,032
Hay1r 68 3,84 1,10 -2,077
Duygusal Yeme Evet 132 2,70 1,02 -0,36 0,971
Hay1r 68 2,70 1,08 -0,35
Hedonik Yeme Evet 132 2,96 1,09 -0,19 0,985
Hay1r 68 2,96 1,25 -0,18
Boyutlar Kronik Hastalik Sahibi n X SS T testi
t P
Kognitif Sinirlayict Yeme Evet 20 4,04 ,854 1,901 0,059
Hay1r 180 3,58 1,05 2,244
Duygusal Yeme Evet 20 3,05 1,02 1,569 0,118
Hay1r 180 2,66 1,04 1,589
Hedonik Yeme Evet 20 3,17 ,951 ,849 0,397
Hayir 180 2,94 1,16 1,001

Tablo 6 degerlendirildiginde; katilimcilarin yeme davranisi bozukluklari ile cinsiyetleri arasinda
anlaml bir farklilik olup olmadigi t testi ile incelenmis fakat herhangi bir anlamlilik goriilmemistir
(p>0,05). Buna gore HI hipotezi reddedilmistir. Katilimcilarin viicut agirhigmi korumaya olan
egilimleri ile yeme davranislan1 arasmnda Kognitif Sinirlayict Yeme boyutunda anlamlilik tespit
edilmistir (p<0,05). Buna gore viicut agirhigin1 koruma egiliminde olmayan katilimcilar kendini
yemekten sinirlamayan katilimcilardandir. Yemek konusunda kendilerine herhangi bir sinirlilik
koymamalar1 agirliklarindan endise etmemeleri ile anlagilirdir. Diger boyutlar iginse herhangi bir
anlamlilik tespit edilememistir (p>0,05). Buna gore H2 hipotezi desteklenebilir.

Katilimcilarin  kronik hastalik sahip olma durumlar1 yeme davraniglar1 arasinda Kognitif
Simirlayict Yeme boyutunda anlamlilik tespit edilmistir (p<0,05). Buna gore kronik hastalik sahibi
katilimcilar kendini yemekten sinirlayan katilimcilardir. Kronik hastaliklari nedeniyle yememeleri
gereken herhangi bir gida liriiniiniin varligi kendilerine sinirlayict yeme davranisi atfetmeleri ile
anlagilirdir. Diger boyutlar i¢inse herhangi bir anlamlilik tespit edilememistir (p>0,05). Buna goére H3
hipotezi desteklenebilir.

Tablo 7. Barinma tiiriine gore dgrencilerin yeme davranisi bozukluklar arasindaki farkliliklar igin tek

yonlii anova testi tablosu

Boyut Barima Tiirii n X SS F P Farklar
Aile evi (a) 24 3,66 1,090
Kognitif Tek bagina evde (b) 28 3,52 1,111
Suurlayet Yeme Yurtvb. (©) 118 366 1004 203 08%4  p>0,05
Arkadaglari ile evde (d) 30 3,55 1,114
Toplam 200 3,62 1,040
Boyut Barmma Tiirii n X SS F P Farklar
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Aile evi (a) 24 2,44 1,211
Duygusal Yeme Tek bagina evde (b) 28 3,12 1,046 b>c
Yurt vb. (c) 118 258 0956 3,469 0,017 b>a
Arkadaslar ile evde (d) 30 2,99 1,076
Toplam 200 2,70 1,042
Boyut Barinma Tiirii n X SS F P Farklar
Aile evi (a) 24 2,94 1,343
Hedonik Yeme Tek bagina evde (b) 28 3,12 1,034
Yurt vb. (c) 118 2,89 1,146 412 0,745 P>0,05
Arkadaglart ile evde (d) 30 3,08 1,124
Toplam 200 2,96 1,148

Katilimcilarin  6grenci olmasi nedeniyle barindiklart yer oldukca oOnemlidir. Arastirmada

¢ogunlugun yurt vb. tiirde yerlerde barindig1 tespit edilmistir. Yeme davraniglari ile barinma tiirleri
arasinda anlamlilik Duygusal Yeme Boyutunda tespit edilmistir (p<0,05). Buna gore tek basina evde

yasayanlar aile evinde ve yurt vb. yerde yasayan katilimcilara gbére daha fazla duygusal yeme

bozukluguna sahiptir. Yalniz kalan bireyler, sosyal izolasyon ve yalnizlik hissi ile daha fazla karsi
karsiya olabilirler. Bu durum, duygusal bosluk hissini doldurmak igin yemek yeme egilimini
artirabilir. Bu durumda yiyecekleri bir tiir rahatlama veya teselli kaynagi olarak kullanabilirler. Diger
boyutlar iginse herhangi bir anlamlilik tespit edilememistir (p>0,05). Buna goére H4 hipotezi
desteklenebilir (Tablo 7).

Tablo 8. Spor/Egzersiz yapma ve sigara/alkol tiiketimine gére 6grencilerin yeme davranisi
bozukluklart arasindaki farkliliklar i¢in tek yonlii anova testi

Boyut Spor/Egzersiz Yaparim n X SS F P Farklar
Cogunlukla (a) 36 3,39 ,979
Kognitif Bazen (b) 114 3,58 1,013
S“\’{lgﬁ%‘“ Hicbir zaman (c) 50 389 1,106 2710 0,069 p>0,05
Toplam 200 3,62 1,040
Boyut Spor/Egzersiz Yaparim n X SS F P Farklar
Cogunlukla (a) 36 3,11 0,899
Duygusal Yeme Bazen (b) 114 2,63 1,000 3,482 0,033 a>b
Higbir zaman (c) 50 2,57 1,168 a>c
Toplam 200 2,70 1,042
Boyut Spor/Egzersiz Yaparim n X SS F P Farklar
Cogunlukla (a) 36 3,45 1,149
Hedonik Yeme Bazen (b) 114 2,85 1,044 4,157 0,017 a>b
Higbir zaman (c) 50 2,84 1,296 a>c
Toplam 200 2,96 1,148
Boyut Sigara/Alkol Tiiketimi n X SS F P Farklar
Cogunlukla (a) 39 3,64 1,259
Kognitif Bazen (b) 47 3,32 1,143
Smirlayict Yeme Higbir zaman (c) 114 374 8873 2873 0,059 c>a
Toplam 200 3,62 1,040
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Boyut Sigara/Alkol Tiiketimi n X SS F P Farklar
Cogunlukla (a) 39 2,38 1,198
Duygusal Yeme Bazen (b) 47 2,80 1,178 2,273 0,106 p>0,05
Higbir zaman (c) 114 2,77 ,907
Toplam 200 2,70 1,042
Boyut Sigara/Alkol Tiiketimi n X SS F P Farklar
Cogunlukla (a) 39 2,53 1,301
Hedonik Yeme Bazen (b) 47 3,12 1,284 3,614 0,029 b>a
Higbir zaman (c) 114 3,04 1,000 c>a
Toplam 200 2,96 1,148

Tablo 8 degerlendirildiginde; katilimeilarin spor/egzersiz yapma durumlar1 egilimleri ile yeme
davraniglar1 arasinda Duygusal ve Hedonik yeme boyutlarinda anlamlilik tespit edilmistir (p<0,05).
Buna gore ¢ogunlukla spor yapan katilimcilar, bazen veya hi¢bir zaman spor yapmayan katilimcilara
gore daha fazla hedonik ve duygusal yeme bozukluguna sahiptir. Kognitif yeme boyutunda herhangi
bir anlamlilik tespit edilememistir (p>0,05). Buna gore HS hipotezi desteklenebilir. Katilimcilarin
sigara/alkol tiiketim durumlari ile yeme davraniglari arasinda Hedonik Yeme ve Kognitif Yeme
boyutunda anlamlilik tespit edilmistir (p<0,05). Buna gore bazen veya higbir zaman sigara/alkol
tilketmedigini belirten katilimcilar cogunlukla tiiketen gruba gore hedonik yeme bozukluguna sahiptir.
Ayrica higbir zaman sigara/alkol tiiketmedigini belirten katilimcilar cogunlukla tiikketen gruba gore
daha anlaml kognitif sinirlayici yeme bozukluguna sahiptir. Duygusal yeme boyutu i¢inse herhangi
bir anlamlilik tespit edilememistir (p>0,05). Buna gore H6 hipotezi desteklenebilir.

Tablo 9. Viicut agirligi memnuniyet durumu ve 6giin atlama durumuna gore 6grencilerin yeme

davranisi bozukluklar arasindaki farkliliklar igin tek yonlii anova testi

Boyut Viicut Agirhg n X SS F P Farklar
Memnuniyeti
Hi¢ memnun degilim (a) 9 3,11 1,139
Kognitif Memnunum (b) 114 3,73 1,031
Smirlayier Yeme o o degilim (o) 77 352 1,028 2016 0124  p>0,05
Toplam 200 3,62 1,040
Boyut Viicut Agirhg n X SS F P Farklar
Memnuniyeti
Hi¢ memnun degilim (a) 9 2,26 ,861
Duygusal Yeme Memnunum (b) 114 2,79 1,067 1,481 0,230 p>0,05
Memnun degilim (c) 77 2,61 1,016
Toplam 200 2,70 1,042
Boyut Viicut Agirhg n X SS F P Farklar
Memnuniyeti
Hi¢ memnun degilim (a) 9 2,23 1,133
Hedonik Yeme Memnunum (b) 114 3,11 1,127 3,426 0,034 b>a
Memnun degilim (c) 77 2,82 1,145
Toplam 200 206 1148
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Boyut Ogiin Atlama n X SS F P Farklar
Cogunlukla (a) 56 3,75 ,955

Kognitif Bazen (b) 128 3,58 1,042

Smirlayier Yeme Hicbir zaman () 16 353 1316 545 0581  p>0,05
Toplam 200 3,62 1,040

Boyut Ogiin Atlama n X SS F P Farklar
Cogunlukla (a) 56 2,69 1,062

Duygusal Yeme Bazen (b) 128 2,63 1,020 2,742 0,67 p>0,05
Higbir zaman (c) 16 3,27 1,038
Toplam 200 2,70 1,042

Boyut Ogiin Atlama n X SS F P Farklar
Cogunlukla (a) 56 2,86 1,217

Hedonik Yeme Bazen (b) 128 2,99 1,116 328 0,721 p>0,05
Hic¢bir zaman (c) 16 3,06 1,205
Toplam 200 2,96 1,148

~ Katilimeilarin  viicut agirligi memnuniyeti ile yeme davranislar1 arasinda Hedonik Yeme
boyutunda anlamlilik tespit edilmistir (p<0,05). Buna gore viicut agirhigindan memnun olan
katilimeilar hic memnun olmayanlara gore daha fazla hedonik yeme egilimi gostermektedir (p =
0,034). Diger boyutlar i¢inse herhangi bir anlamlilik tespit edilememistir (p>0,05). Buna gére H7
hipotezi desteklenebilir.

4. TARTISMA VE SONUC

Yapilan arastirmada, Karabiik Universitesi'nde Gastronomi ve Mutfak Sanatlar1 bliimiinde
okuyan 6grencilerin bazi yeme davranisi bozukluklaria olan egilimleri incelenmistir. Arastirmada,
katilimeilarin viicut agirligini koruma durumu, kronik hastalik sahipligi, barmma tiirii, spor/egzersiz
yapma durumu, sigara/alkol tiketim durumu, viicut agirligt memnuniyet durumu, 6giin atlama
durumu, cinsiyet, sinif diizeyi ve yag grubuna gore yeme davranisi bozukluklari arasindaki farkliliklar
incelenmistir. Arastirmada barinma tiirii ile duygusal yeme boyutu arasinda anlamlilik tespit edilmistir
(Tablo 7). Tek basina evde yasayanlarin aile evinde veya yurt vb. yerlerde yasayanlara gore daha fazla
duygusal yeme bozukluguna sahip olduklari tespit edilmistir. Bu durum sosyal izolasyonun ve
yalmzlhigin duygusal yeme egilimini artirabilecegini gosterebilir. Yapilan bir ¢alismada da yeme
davraniginin biligsel alt boyutu ve duyusal yeme alt boyutunda cinsiyete gore anlamli farkliliklar
goriildiigli bildirilmistir (Deveci vd., 2017). Yapilan bir baska calismada da kadinlarin (%16,2),
erkeklere (%11,4) kiyasla yeme bozuklugu riskinin daha yiiksek oldugu belirtilmistir (p<0,05) (Gezer
Yalvag, 2018).

Kronik hastalik sahiplerinin kendilerini yemekten sinirlamalari ve belirli gidalar tiiketmemeleri,
kognitif sinirlayict yeme boyutu ile iligkilendirilmistir (Tablo 6). Bu durum, saglik durumlarina dikkat
etme egilimlerinin yeme aliskanliklarini etkiledigini gosterebilir.

Katilimeilarin spor/egzersiz yapma durumlari ile yeme davraniglari arasinda Duygusal ve
Hedonik yeme boyutlarinda anlamlilik tespit edilmistir (Tablo 8). Buna gore ¢ogunlukla spor yapan
katilimcilarin, bazen veya higbir zaman spor yapmayan katilimcilara gore daha fazla hedonik ve
duygusal yeme bozukluguna sahip oldugu tespit edilmistir. Hedonik yeme boyutunda spor yapan
bireylerin yemegi 0diil olarak kullanabilecegi, duygusal yeme boyutundaki anlamliligin ise spor
yapmanin daha fazla enerji tiikketimine neden olabilecegi ve bu durumun aglik hissini artirmasindan
kaynakli olabilecegi diistiniilebilir. Franzki ve arkadaslarinin (2013) yaptig1 bir caligmada erkek spor
boliimiinde okuyan 6grencilerin, diger boliimlerde okuyan erkek Ogrencilere kiyasla bulimi 6lgeginde
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belirgin sekilde daha yiiksek puan goriildiigii bildirilmistir. Bu durum yapilan bu ¢alisma ile benzerlik
gostermektedir (Franzki vd., 2013). Yapilan bir ¢alismada da egzersiz egitimi ile stres yiyicileri olarak
kendini tanimlayan kadinlarda asir1 yeme ve igsel ipuglarina yanit olarak yeme olasiligini azaltildig:
bildirilmektedir. Bu durum egzersiz egitimi ile strese bagli yeme egiliminin kontrol altina
almabilecegini belirtmektedir (Unick vd., 2021). Yapilan bir bagka ¢aligmada ise diisiik karbonhidratl
beslenme ve egzersiz kombinasyonu ile asir1 kilolu geng kadinlarda viicut agirliginda ek azalmalara
etki etmedigi, ancak egzersizin kardiyo-metabolik saghgi iyilestirmek ve anksiyete diizeylerini
azaltmak icin diisiik karbonhidratli beslenme ile birlikte yararli bir ek tedavi olabilecegi
bildirilmektedir (Hu vd., 2022).

Sigara/alkol tiiketmeyen bireylerin, tiiketenlere gore daha fazla hedonik ve kognitif yeme
bozukluguna sahip olduklar tespit edilmistir (Tablo 8). Sigara ve alkol tiiketmeyen bireylerin stresle
basa ¢ikmak icin yiyecekleri tercih etme egiliminde olmalari bu durumu destekleyebilir. Sigara ve
alkol tiiketmeyen bireyler, stresle basa c¢ikmak icin alkol veya sigara yerine yiyecekleri tercih
edebilirler. Sigara ve alkol tiiketmeyen bireyler genellikle saglik ve refahlarina daha fazla odaklanirlar.
Bu nedenle, saglikli beslenme aligkanliklarini korumak ve kontrol etmek i¢in daha fazla ¢aba
harcayabilirler. Ayrica kognitif sinirlayict yeme bozuklugu, beslenme ve saglik konularina agiri
odaklanmay1 igerir ve bireyler kendilerini bununla karakterize edebilir. Bu sonuglar Isik (2009)
tarafindan yapilan arastirmanin bulgular ile benzerlik gostermektedir. Yapilan bir bagka ¢aligmada da
yeme davranist bozuklugu alt faktorlerinin cinsiyet, sigara ve alkol tiiketme, viicut imajindan
memnuniyetsizlik, ve yliksek algilanan stres ile iliskli oldugu bildirilmistir (Matos vd., 2021).

Viicut agirligindan memnun olan bireylerin, memnun olmayanlara gére daha fazla hedonik
yeme egiliminde olmalar1 dikkat ¢ekicidir (Tablo 9). Bu durum, duygusal durumun yiyeceklerle olan
iligkisini ve 6zgiivenin yeme aliskanliklarini nasil etkileyebilecegini gosterebilir. Viicut agirligindan
memnun olan bireyler genellikle daha pozitif bir duygusal duruma sahip olabilirler. Daha iyi bir
duygusal durum, yiyeceklerle olan olumlu iligkilerini artirabilir ve bu da hedonik yeme egilimini
destekleyebilir. Ayrica viicudundan memnun olan bireyler genellikle kendilerine giivenirler ve
Ozsaygilar1 daha yiiksektir. Bu, yiyecekleri sinirlama konusunda daha az kaygili olabilecekleri
anlamina gelebilir. Bu nedenle, kendine giivenen bireyler, yiyeceklerle olan iligkilerini daha 6zgiirce
yasayabilirler ve hedonik yeme egilimleri daha yiiksek olabilir. Hi¢ memnun olmayan katilimcilarin
ise bu konuda kendilerini sinirladigi s6ylenebilir. Yapilan bir calismada ise zayif bireylerin normal ve
kilolu bireylere gore viicut agirliklarindan daha az memnun olduklart bildirilmistir. Bu ¢alisma geng
kadinlarin diisiik kilolu olma egiliminin ve zayif olma isteginin viicut memnuniyetsizligi gibi yeme
bozuklugu belirtilerinin gelisimini etkiledigini bildirmektedir (Ko vd., 2015). Akdevelioglu &
Yoriisiin (2019) tarafindan yapilan arastirmada duygusal yeme ve BKI arasinda pozitif korelasyon
tespit edilirken yapilan bu arastirmada herhangi bir anlamlilik gézlemlenmemistir.

Yapilan bu aragtirmada katilime1 6grencilerin BKI degerlerinin normal araliklarda olmasi ve kiz
ogrencilerin erkek dgrencilere gore daha fazla katilim saglamasi aragtirmanin homojenligini etkilemis
olabilir. Bu sonuglar, beslenme aligkanliklarin1 ve yeme davranislarini etkileyen cesitli faktorlerin
karmasikligin1 vurgulamaktadir. Bu arastirma Gastronomi ve Mutfak Sanatlar1 6grencilerinin yeme
davranisi bozukluklarina olan egilimlerini anlamak i¢in 6nemli bir adim olarak kabul edilebilir. Ciinkii
ogrencilerin beslenme ve yeme aligkanliklari, gelecekteki profesyonel hayatlarinda besin hazirlama ve
sunma konusundaki yeteneklerini etkileyebilir. Arastirmanin sonuglari, bu 6grenci grubunun genel
yeme davraniglarim1 degerlendirmeye yardimei olabilir ve gerekli miidahalelerin yapilmasina katki
saglayabilir.

5. KAYNAKCA

Akdevelioglu, Y., & Yoriisiin, T. (2019). Universite Ogrencilerinin Yeme Tutum Ve Davranislarina
Iliskin Bazi Faktérlerin Incelenmesi. Gazi Saglik Bilimleri Dergisi, 4(1), 19-28.

28



Ozlem OZER ALTINDAG&Sena ATIK/ Batman Universitesi Yasam Bilimleri Dergisi 14 (1), 2024,
13-30

Association, A. P. (2013). Diagnostic And Statistical Manual Of Mental Disorders (Cilt 5th Ed.
Arlington). Va: American Psychiatric Publishing.

Celik, S., Yoldascan, E. B., Azim, R., & Ozenli, Y. (2016). Kadin Universite Ogrencilerinde Yeme
Bozuklugunun Yayginligi Ve Etkileyen Etkenler. Anadolu Psikiyatri Dergisi, 17(1), 42-50.

Demirer B., & H., Y. (2020). Giincel Dsm-5 Kilavuzuna Gére Yeme Bozukluklarmin Incelenmesi.
Saghk Biliminde Multidisipliner Arastirmalar (S. 275-300). I¢inde Efe Akademi Yaymevi.

Deveci, B., Deveci, B., & Avcikurt, C. (2017). Yeme Davranisi: Gastronomi Ve Mutfak Sanatlari
Ogrencileri Uzerine Bir Arastirma. Journal Of Tourism & Gastronomy Studies, 5(3), 118-134.

Franzki, R., Braun, H., Schénzer, W., & Kohler, K. (2013). Eating disorders in sports: comparison of
sport students and non-sport students using the Eating Disorder Inventory-2. Aktuelle
Erméhrungsmedizin, 38(4), 283-289.

Field, A. (2009). Discovering Statistics Using Spss. London: Sage.

Gezer, C., & Yalvac, M. (2018). The relation between eating behaviours and obsession among
university students. Progress in Nutrition, 20, 429-437.

Grave, R. D. (2011). Eating Disorders: Progress And Challenges. European Journal Of Internal
Medicine, 22(2), 153-160.

Harrer, M., Adam, S., Messner, E., Baumeister, H., Cuijpers, P., Bruffaerts, R., . . . Taylor, C. (2020).
Prevention Of Eating Disorders At Universities: A Systematic Review And Meta-Analysis. .
Int. J. Eat. Disord, 813-833.

Hay, P. (2020). Current Approach To Eating Disorders: A Clinical Update. Internal Medicine Journal,
50(1), 24-29. Doi:D0i:10.1111/imj.14691

Hilbert, A. (2019). Binge-Eating Disorder. Psychiatric Clinics, 42(1), 33-43.

Hu, M., Shi, Q., Sun, S., Hong, H. I., Zhang, H., Qi, F., ... & Nie, J. (2022). Effect of a low-
carbohydrate diet with or without exercise on anxiety and eating behavior and associated
changes in cardiometabolic health in overweight young women. Frontiers in Nutrition, 9,
894916.

Hudson, J., Hiripi, E., Pope, H., & Kessler, R. (2007). The Prevalence And Correlates Of Eating
Disorders In The National Comorbidity Survey Replication. Biol. Psychiatry, 61, 348-358.

Isik, B. (2009). Uludag Universitesi Ogrencilerinde Yeme Bozukluklarimin Arastiriimas: . Doctoral
Dissertation, Bursa Uludag University (Turkey).

Kadioglu, M. &. (2015). Universite Ogrencilerinin Yeme Tutumu, Oz-Etkililikve Etkileyen Faktorler.
Journal Of Marmara University Institute Of Health Sciences, 5(2), 96-104.
D0i:10.5455/Musbed.20150309011008

Ko, N., Tam, D. M., Viet, N. K., Scheib, P., Wirsching, M., & Zeeck, A. (2015). Disordered eating
behaviors in university students in Hanoi, Vietnam. Journal of eating disorders, 3, 1-7.

Korkmaz, N. H. (2010). Uludag Universitesi Ogrencilerinin Spor Yapma Ve Beslenme
Aliskanliklarimin Incelenmesi. . Uludag Universitesi Egitim Fakiiltesi Dergisi, 23(2), 399-413.

Kurz S, V. D. (2015). Early-Onset Restrictive Eating Disturbances In Primary School Boys And Girls.
European Child & Adolescent Psychiatry,, 24, 779-85.

Le Grange, D., & Loeb, K. (2007). Early Identification And Treatment Of Eating Disorders: Prodrome
To Syndrome. Early Interv. Psychiatry, 1, 27-39.

Ogur, S., Aksoy, A., & Selen, H. (2016). Universite Ogrencilerinin Yeme Davranisi Bozukluguna
Yatkinhiklari: Bitlis Eren Universitesi Ornegi. Beii Fen Bilimleri Dergisi, 5(1), 14-26.

Matos, A. P., Rodrigues, P. R. M., Fonseca, L. B., Ferreira, M. G., & Muraro, A. P. (2021). Prevalence
of disordered eating behaviors and associated factors in Brazilian university students. Nutrition
and Health, 27(2), 231-241.

Polivy, J., & Herman, C. P. (2002). Causes Of Eating Disorders. Annual Review Of Psychology, 53(1),
187-213. Doi:Do0i:10.1146/Annurev.Psych.53.1009

29



Ozlem OZER ALTINDAG&Sena ATIK/ Batman Universitesi Yasam Bilimleri Dergisi 14 (1), 2024,
13-30

Purkiewic, A., Kamelska-Sadowska, A. M., Ciborska, J., Mikulska, J., & Pietrzak-Fiecko, R. (2021).
Risk Factors For Eating Disorders And Perception Of Body In Young Adults Associated With
Sex. Nutrients, 3, 28109.

Qian, J. W. (2021). An Update On The Prevalence Of Eating Disorders in The General Population: A
Systematic Review And Meta-Analysis. Eating And Weight Disorders - Studies On Anorexia,
Bulimia And Obesity. Doi:D0i:10.1007/S40519-021-01162-Z

S,0.,A,M., & E., L. (2018). Universite Ogrencilerinde Yeme Tutumu Ve Yeme Tutumuna Etki Eden
Faktorler. Adyii Saghk Bilimleri Derg., 4(2), 841-849.

Scherer, R. F., Luther, D. C., Wiebe, F. A., & Adams, J. S. (1988). Dimensionality Of Coping: Factor
Stability Using The Ways Of Coping Questionnaire. 62(3), 763-770.

Swinbourne, J. M., & Touyz, S. W. (2007). The Co-Morbidity Of Eating Disorders And Anxiety
Disorders: A  Review. European Eating Disorders Review, 15(4), 253-274.
D0i:D0i:10.1002/Erv.784

Sahin, I. N. (2022). Besin Bilgisi Ve Yeme Tutumuna Yonelik Olgek Gelistirme: Gegerlilik Ve
Giivenilirlik Calismast . Yiiksek Lisans Tezi. Uskiidar Universitesi.

Tabachnick, B. G., & Fidell, L. S. (2013). Fidell Using Multivariate Statistics. L.S. (Sixth Ed.):
)Pearson, Boston.

Tabachnick, B. G., & Fidell, L. S. (2013). Fidell Using Multivariate Statistics. L.S. (Cilt Sixth Ed.).
Boston: Pearson.

Tavolacci, Mp. S, G., L, R.,, G, M., P, D., & J., L. (2015). Eating Disorders And Associated Health
Risks Among University Students. J Nutr Educ Behav, 47, 412-420.

Telatar, T. G. (2021). Bir Universitenin Tip Fakiiltesinde Ogrenim Goren Ogrencilerin Beslenme Ve
Yeme Bozuklugu Sikliginin Ve Iliskili Faktorlerin Belirlenmesi. Firat Tip Dergisi, 26(2), 68-
73.

Treasure, J., Claudino, A. M., & Zucker, N. (2010). Eating Disorders. The Lancet, 375(9714), 583—
593. Doi: D0i:10.1016/S0140-6736(09)61748-7

Tiimen, Z. C. (2023). Yeme Bozukluklarina Genel Bir Bakis. Cukurova Tip Ogrenci Derg., 3(2), 40-
45,

Ulas, B., Uncu, F., & Uner, S. (2013). Saglik Yiiksekokulu Ogrencilerinde Olas1 Yeme Bozuklugu
Siklhig1 Ve Etkileyen Faktorler. Annals Of Health Sciences Research, 2(2), 1-8.

Unick, J. L., Dunsiger, S. 1., Leblond, T., Hahn, K., Thomas, J. G., Abrantes, A. M., ... & Wing, R. R.
(2021). Randomized trial examining the effect of a 12-wk exercise program on hedonic eating.
Medicine and science in sports and exercise, 53(8), 1638.

Wade, T. D. (2018). Recent Research On Bulimia Nervosa. Psychiatric Clinics Of North America.
D0i:D0i:10.1016/J.Psc.2018.10.002

Walsh, B. T. (1998). Eating Disorders: Progress And Problems. Science, 280(5368), 1387-1390.

Who. (2024, Ocak 30). Hittps://Www.Who.int/Europe/News-Room/Fact-Sheets/Item/A-Healthy-
Lifestyle---Who-Recommendations Adresinden Alindi

Yasar, K., Emel, L. N., Simal, C., Nurcan, E., Miirvet, D., Bige, D., . . . Osman, H. (2010). Maltepe
Universitesi Tip Fakiiltesi Ogrencilerinde Olasi Yeme Bozuklugu Sikhigi. Maltepe Tip Derg,
2(2), 18-25.

Yék. (2023, 06 01). Https://Yokatlas.Y ok.Gov.Tr/Lisans.Php?Y=106190067 Adresinden Alindi

Zimmerman, J. &. (2017). Avoidant/Restrictive Food Intake Disorder (Arfid). Current Problems In
Pediatric And Adolescent Health Care, 47(4), 95-103. Doi:D0i:10.1016/J.Cppeds.2017.02.005

30



Batman Universitesi Yasam Bilimleri Dergisi /\kﬂ N/‘[,(0
Batman ‘University Journal of Life Sciences B A

FISSN: 2459-0614

\rs ~
DergiPark %V

AKADEMIK

Batman Universitesi Yasam Bilimleri Dergisi 14 (1), 2024, 31-42

Findik Fiyatlarinin Yapay Sinir Aglar1 ile Tahminlenmesi: Tiirkiye Ornegi

Mehmet Akif KARA™*

Giresun Universitesi, TURKIYE

Doi: 10.55024/buyasambid.1394033

MAKALE BIiLGISi

OZET

Makale Tiirii: Arastirma Makalesi

Makale Gegmisi:

[k génderim tarihi: 21.11.2023
Diizeltme tarihi: 11.01.2024
Kabul tarihi: 11.01.2024
Yayin tarihi: 07.07.2024

Anahatar Kelimeler:
Yapay Sinir Aglari,
Findik, Fiyat Tahmini.

Ongorii,

*IMehmet Akif KARA
E-mail address:
akifkara28@gmail.com
Orcid: 0000-0003-4308-9933
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1. GIRIS

Tirkiye tariminda en Onemli iriinlerden birisi hi¢ kuskusuz findiktir. Findik, iretim
yogunlugunun ¢ogunlugunu Karadeniz bolgesinde bulundurmaktadir. Bu bolgede yasayan hemen
herkesin findik {iretimi ile dogrudan iliskisi bulunmakta ve bolgenin en 6énemli ge¢im kaynagi olarak
karsimiza ¢ikmaktadir. Bolge halki i¢in dnemli ve birincil ge¢im kaynagi olan findik iiretim alanlan
iki standart gruba ayrlmustir. Ilk standart grupta; Giresun, Ordu, Trabzon, Rize ve Artvin yer
almaktadir. Ikinci standart grupta ise; Samsun, Sinop, Kastamonu, Bolu, Diizce, Sakarya, Zonguldak
ve Kocaeli illeri yer almaktadir (Hazneci, Nayci ve Celikkan, 2022). Tiirkiye’de findik {iretimi/tarimi
genel itibariyle aile isletmeciligi seklinde yapilmaktadir (Karaman, 2022:23).

Findik iiriinii cok farkli alanlarda kullanilmaktadir. Bu nedenle Diinya ekonomisinde de dnemli
bir tarim iiriinii olarak karsimiza c¢ikmaktadir. Kuruyemis, tatli, helva, cikolata, firincilik vs. gibi
sektorlerde hammadde olarak kullanilmaktadir. Dolayisi ile siradan bir tarim iiriinii olmasinin 6tesinde
onemli bir sanayi hammaddesidir (Kirhasanoglu, 2022: 166). Bu baglamda degerlendirildiginde findik
fiyatlarinin tahmin edilmesi stratejik politikalarin gerceklestirilebilmesi i¢in elzemdir. Hem
Tirkiye’nin diger iiretici ilkelerle rekabeti hem de findik fiyatinin belirlenmesi siirecine miidahil
olabilmesi i¢in stratejik politikalarin belirlenmesi gerekmektedir.

24 Ocak 1980 yili itibariyle uygulanmaya konulan neoliberal ekonomi politikalar1 bircok alan
gibi tarim alanim da dogrudan etkilemistir (Oztiirk, Nas, I¢cdz, 2008). Tarim alaninda liberalizasyon
politikalarinin giderek yogunlagmasi ve pazar odakli politikalarin uygulanmasi, tarimsal iiriinlerde
fiyat oynakligi (volatilite) konusunda bir ¢ok tartismay1 beraberinde getirmistir. Kosullara bagl olarak
olusan {rlin fiyatlarindaki oynakligin varligi da tarim dreticisi i¢in verimlilik, yatirm ve bir¢ok
konuda karar alma siirecinde énemli bir unsur haline gelmistir (Yang, Haigh ve Leathem, 2001: 593).
Findik fiyatina etki eden birgok faktdr s6z konusudur. Yapilan arastirmalar neticesinde findik iiretim
miktar1 (Hiisntioglu, 2018), findik ihracat miktar1 (Kirhasanoglu, 2022), Pazar yogunlagmas1 ve Pazar
giicii (Spaulding, Tulum, Sahgaian ve Ozertan, 2009), gibi degiskenler findik fiyatlari iizerinde etkili
olmaktadir.

Ozellikle, diinyada en yaygin olarak yetistiriciligi yapilan sert kabuklu meyve grubunda
bademden sonra findik yer almaktadir. Findik iirlinii bu &zelliginin yan1 sira Tiirkiye agisindan tarim
sektoriiniin 6nemli iriinlerinden birisidir. Findik ihracatindan iilkeye onemli oranda doviz geliri
saglanmaktadir. Ayni zamanda, Tirkiye, diinya findik tretiminde lider {iilke konumunda
bulunmaktadir (Bozoglu ve Kabaoglu, 2023). Tablo 1’de iilkelerin findik tiiretim miktarlar
gosterilmektedir.
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Tablo 1. Diinya findik iiretimi (2021)

Ulke Uretim (Ton) Kisi Basina Uretim | Yiizolciimii Verim
(Kg) (Hektar) (Kg/Hektar)

Tiirkiye 515.000 6,373 728.381 707
italya 132.699 2,196 78.593 1.688,4
Azerbaycan 52.067 5,26 39.021 1.334,3
ABD 46.270 0,141 17.806 2.598,6
Cin Halk C. 24.790 0,018 11.775 2.105,3
Giircistan 17.000 4,558 9.484 1.792,5
iran 15.839 0,194 17.957 882
Fransa 14.988 0,223 6.644 2.255,9
Sili 9.019 0,513 13.104 688,3
ispanya 8.033 0,172 13.505 594,8
Polonya 6.642 0,173 3.716 1.787,4
Sirbistan 5.428 0,775 4.363 1.244,1
Kirgizistan 4.346 0,689 6.824 636,9
Ozbekistan 3.711 0,114 3.219 1.152,8
Hirvatistan 1.753 0,418 4.810 364,4
Beyaz Rusya 1.275 0,135 2.057 619,8
Romanya 1.036 0,053 715 1.449
Tacikistan 997 0,112 802 1.242,7
Yunanistan 810 0,075 420 1.928,6
Bulgaristan 393 0,056 799 491,9
Ermenistan 342 0,115 192 1.781,3
Mogolistan 326 0,101 358 910,3
Moldova 267 0,075 515 519,4
Portekiz 240 0,023 348 689,7
Slovenya 223 0,108 119 1.873,9
Kamerun 167 0,007 149 1.117,1
Macaristan 134 0,014 348 385,1
Tunus 46 0,004 50 918,1
Kibris 23 0,027 17 1.352,9
Ukrayna 20 0 100 200

Kaynak: FAO (2021) akt. Kara, 2022).

Findik endiistrisi bu baglamda iireticisinden tiiketicisine ve aracisina kadar bir¢ok sektorle
dogrudan iliski kurmaktadir (Kara, 2022: 105). Findik fiyatlarinin belirlenmesi siireci de bu
paydaslarin faaliyetlerini dogrudan etkilemektedir. Hem firetici agisindan hem de satici/isletmeci
acisindan fiyatlarin makul seviyelerde olmasi gerekmektedir. Ayni zamanda tarimsal {iriinlerin
fiyatlarin1 tahmin etmek, hem ilgili paydaslar hem de politika yapicilar agisindan her zaman 6nemli bir
yerdedir (Wang, Wang, Li ve Zhou (2022).

Findik fiyatlarinin tahminlenmesine iliskin alan yazinda az sayida ¢aligsma vardir. Findik {izerine
olan ¢aligmalar daha ¢ok iiretim miktarinin tahmini ya da findik fiyati ile farkli degiskenler arasindaki
iligkinin ekonometrik olarak belirlenmesine dayalidir. Buna kars1 farkli tarim {iriinlerinin fiyatlarinin
tahminine iliskin farkli yontemlerle yapilmis ¢alismalar vardir. Ozer ve Yavuz (2014) calismalarinda
literatiirde siklikla kullanilan Box Jenkins modeli yardimiyla findik fiyatlariin tahminlenmesini
gerceklestirmistir. Khamis ve Abdullah (2014) yilinda yaptiklar1 ¢alismada, geri yayilimli sinir ag1 ve
NARX modellerini kullanilarak gelecekteki bugday fiyatinin tahmin edilmesi amaglanmigtir. Can ve
Gersil (2018) yaptiklar1 ¢alismada Manisa ilinde pamuk fiyatlarini zaman serisi analizi ve yapay sinir
ag1 teknikleri ile tahminlemistir. Seyranlioglu (2022) findik fiyatlan ile doviz kuru arasindaki iligkiyi
incelemistir. Bayyurt ve Deveci Kocakog (2023) yapay sinir aglarit NARX ile findik {iretim miktarin
tahminlemistir. Wang (2023) ¢alismasinda Cin’de son 10 yi1lda domuz eti satis fiyatini ve yenilenebilir
sarimsak talebini etkileyen faktorleri gelistirilmis RBF sinir ag1 modeli ile tahmin etmektedir. Xu ve
Zhang (2023), Cin’de misir fiyatlarimi1 1 Ocak 2010-10 Ocak 2020 déneminde haftalik toptan fiyat
endeksi i¢in tahmin etmistir. Sonu¢ modeli dogru ve istikrarli sonuglara yol agmis ve egitim, gecerlilik
ve test i¢in sirasiyla %1.05, %1.08 ve %1.03'Tik goreli kok ortalama kare hatalari iiretmektedir. Yapay
sinir aglar1 ise tahmin problemlerinde son yillarda sikg¢a kullanilmaktadir. Alhendi, Al-Sumaiti,
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Marzband, Kumar ve Diab (2023), gelistirilmis Markov zinciri ile yapay sinir ag1 kullanarak kisa
vadeli yiik ve fiyat tahminini hesaplamistir. Calisma sonucunda gelistirilmis YSA-MC modelinin daha
etkili ve dogru tahmin yaptigi bulunmustur. Kurani, Doshi, Vakharia ve Shah (2023) yaptiklar
arastirmada hisse senedi tahmininde yapay sinir aglarini kullanmistir. Calismada geri yayilim
algoritmas1 ve ¢ok katmanli ileri besleme agimin bir kombinasyonu olan hibrit YSA modelleri
uygulanmigtir. Kumari, Goswami ve Pundir (2023) yilinda Hindistan’da muz fiyatlarinin tahmini igin
YSA kullanmis ve sonuclar1 diger yontemlerle karsilastirmistir. Tekrarlayan sinir agi (RNN) bu
calismada cesitli istatistiksel ve makine 6grenimi teknikleriyle karsilastirildiginda dogru fiyatlar
tahmin etmede diger modellerden daha iyi performans gostermektedir. ARIMA, SARIMA, ARCH
GARCH ve ANN gibi diger metodolojilerin dogrulugu beklentilerin altinda kalmaktadir. Saplioglu ve
Cimen (2010) ise caligmalarinda yapay sinir aglarmi kullanarak gilinliik yagis miktarin1 tahmin
etmistir. Calisma verileri ABD Portland boélgesinde bulunan yagis gozlem istasyonlarindan elde
edilen, giinliik yagis verileridir. Caligma sonucunda, YSA modeli en kiigiik hata degerlerini vermis ve
standart hesap yontemlerine gore daha iistiin oldugu ortaya konulmustur. Akkan, Mutlu ve Bag (2022),
2010-2020 yillar1 arasinda Rize istasyonundan elde edilen aylik ortalama deniz suyu sicakligina ait
zaman serisinin tahminini ileri beslemeli yapay sinir ag1 ile gergeklestirmistir. Caligma sonunda ileri
beslemeli yapay sinir aglar1 en uygun 6ngorii performansina sahip yontem olmustur. Szoplik ve
Muchel (2023) dogal gaz bilesimlerinin tahmini i¢in yapay sinir aglart metodunu kullanmustir.
Tahminde 8760 gercek veri ilizerinden model egitimi gerceklestirilmistir. Senol ve Denizhan (2023)
yaptiklart calismada kripto para degerinin tahmininde yapay sinir aglar1 ve regresyon analizini
kullanmigtir. Calisma sonrasinda tahmini deger ile gergek degerler arasindaki karsilastirmada yapay
sinir aglar1 ile yapilan tahminin daha basarili sonug verdigi ortaya konulmustur.

Bu calismada da MATLAB programi Neural Network Toolbox aract kullanilarak fiyat
tahmininde bulunulacaktir. Calismanin amaci fiyat tahmininde yapay sinir aglar1 kullanilarak bir
model ortaya konulmasi ve uygulamasinin gergeklestirilmesidir. Alan yazindaki ¢alismalardan farki da
bu yontem ile findik fiyati tahmini iizerine uygulanmasidir. Olusturulan model ile birlikte hem politika
yapicilar, hem isletmeler hem de findik piyasasinda faaliyet gosteren paydaslar acisindan gelecege
iliskin bir projeksiyonun ortaya konulmasi da ¢aligmanin ikincil amaglar1 arasinda yer almakta ve
literatiire katki sunacagi diisiiniilmektedir.

2. YONTEM

2.1. Yapay Sinir Aglar

Yapay Sinir Aglar1 (YSA) yapay zekd yontemlerinden birisidir. Yapay sinir agi, insan
beynindeki biyolojik ndronlarn mimarisinden esinlenmistir. Ik yapay sinir ag1 modellemesi 1943
yilinda bir ndrobilimci olan Warren McCulloch ve bir matematik¢i olan Walter Pitts tarafindan
gergeklestirilmistir. Basit biyolojik sinir sistemlerin ¢alisma sekillerinin taklit edilerek olusturulan
matematiksel modellemelerdir (Egrioglu, Yolcu ve Basg, 2019:1).

YSA yonteminde Ornekler kullanilarak 6grenme islemi gergeklestirilir. Bilinen hesaplama
tekniklerinden farklilagan bir yontem Onermektedir. Bu yontemi One ¢ikaran cesitli 6zellikleri s6z
konusudur. Bu 6zellikler; bulundugu ortama uyum saglayabilmesi, adapte olabilmesi, eksik veri ile
calisabilmesi, belirsizlik durumunda karar verebilmesi ve hata toleransinin bulunmasidir (Egrioglu,
Yolcu ve Bas, 2019). Bu baglamda ele alindifinda yasaman her alaninda basarili bir sekilde
uygulanmasi mimkiindiir. Keza, son yillarda, 6zellikle siniflandirma, sinyal filtreleme, Oriintii
tanmimlama, veri sikistirma ve optimizasyon konularinda YSA gii¢lii sonuglar tireten teknikler arasinda
yer almaktadir (Egrioglu, Aladag, Yolcu ve Bas, 2015; Cansu, Kélemen, Karahasan, Bas ve Egrioglu,
2023).

YSA i¢in kullanilan veri seti egitim, gecerlilik ve test verisi olarak parcalanir. Egitim verisi,
YSA’nin optimal agirliklarimi belirlemek igin kullanilirken; gecerlilik kiimesi ise egitimi erken
durdurmak i¢in asir1 belirleme problemine ¢6ziim bulmak amaciyla kullanilmaktadir. Test verisi ise
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mimarinin nihai performansinin diger mimari yap1 veya diger yontemler ile karsilastirilmasinda
kullanilabilmektedir.

YSA girdi, gizli ve ¢ikt1 olmak iizere ii¢ ana tabakadan olugmaktadir. Her bir tabaka ise
noronlardan olusmaktadir. Noronlarin birbirleri ile baglantilart ag1 olusturmaktadir. Sekil 1°de ii¢ ana
katmandan olusan yapay sinir ag1 baglantilari verilmistir.

Sekil 1. Yapay sinir ag1 baglantilari

Gi;i'gler we Adirhklar

Gikig
fix) p— v

Aktivasyon

Tuplama Fanksiyonu
Fonksiyonu

Kaynak: www.akanesen.com

Yapay sinir aglar i¢in ¢esitli programlama dillerinde bir¢ok kiitiiphane ve arag¢ gelistirilmistir.
Bunlar arasinda one c¢ikanlar Stuttgart Neural Network Simulator (SNNS), Fast Artificial Neural
Network Library (FANN), Java Object Oriented Neural Engine (JOONE) ve MATLAB Neural
Network Toolbox gibi araglardir (Ar1 ve Berberler, 2017).

Calismada yapay sinir aglar ile uygulama yapmakta kullanilan araglar arasinda yer alan
MATLAB Neural Network Toolbox aract kullanilmistir. Bu ara¢ paketi igerisinde bulunan zaman
serilerinin YSA ile ¢6ziimlenmesinde Neural Time Series araci kullanilmistir. Calismada kullanilan
veri seti tek degiskenli zaman serisi oldugu i¢in Nonlinear Autoregressive (NAR) kismi kullanilmustir.
NAR; y(t) zaman serisi, kendi gecikmeli degiskenleri yardimiyla ¢éziimlenmektedir. Elde edilen
model dogrusal olmayan bir otoregressif model olacaktir. Literatiirde sik¢a kullanilmaktadir (Egrioglu,
Yolcu ve Bas, 2019; Cakir Sonmez, 2019). Neural Fitting Tool gizli katmanda sigmoid aktivasyon
fonksiyonu, ¢iktida ise dogrusal aktivasyon fonksiyonunu kullanan birgok katmanl algilayict mimarisi
ile ¢6ziim yapmaktadir. Egitim algoritmasi olarak ise LM (Levenberg-Marquardt) algoritmasi tercih
edilmistir. Bu yontem ikinci derecede egitim algoritmasidir. Geri yayilim algoritmasindan farkli olarak
agirliklar bir devirde bir kez degistirilmektedir (Khosravi, Barghinia ve Ansarimehr, 2006).

Bu ¢alismada veri seti egitim, gecerlilik ve test kiimesi olarak pargalanmistir. Bunun nedeni ise
egitim ve gecerlilik kiimeleri optimum agirliklarinin belirlemektir. Ayn1 zamanda gecerlilik kiimesini
kullanarak, egitim siirecinin agin ezberlemesini engelleyecek sekilde durdurulmasi saglanmaktadir.

3. BULGULAR

Verilerin ¢oziimlenmesi siirecinde ilgili ara¢ kullanilirken karar verilmesi gereken 6nemli bir
parametre gizli tabaka birim sayis1 olmaktadir. Her farkli gizli tabaka sayist igin YSA sekil olarak
farkli bir dogrusal olmayan model ile calisilmasina imkén vermektedir. Bu nedenle uygun gizli
tabakadaki birim sayisinin belirlenmesi kritik olmaktadir. Farkli girdi ve katman sayilarma goére hata
orani diigitk model belirlenmektedir. En iyi test kiimesi performans: iireten model bizim ig¢in tercih
edilmesi gereken model olmaktadir (Egrioglu, Yolcu ve Bas, 2019).

Calismada 2000-2023 yillar1 arasinda Giresun Ticaret Borsasi’ndan elde edilen findik satig
fiyatlarimi igeren 214 veri kullanilmistir. Calismadaki MSE degerleri Tablo 2’de verilmistir. MSE
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degerleri birim basina hatanin karesini gosteren ve YSA’larda kullanilan temel hata OGl¢iitlerinden
birisidir (Egrioglu, Yolcu ve Bas, 2019). MSE degerlerinin kiiciik olmas1 agin egitiminin basarili
oldugunu gostermektedir (Yaman Selgi, 2021: 26).

Egitim, gegerlilik ve test kiimesi oranlar sirasiyla %70, %15 ve %15 olarak alinmustir.
Literatlirde olan genel kabul egitim kiimesinin gegerlilik ve test kiimelerine gore daha biiyiik alinmasi
gerektigidir (Egrioglu, Yolcu ve Bag, 2019: 96).

Tablo 2. Aylik findik fiyatlar1 verilerinde gizli tabaka birimleri i¢in sonuglar

HKO (MSE) Degerleri

Gizli Egitim | Gegerlilik Test

tabaka

birim

sayis1
1 0.12 0.19 0.66
2 0.12 0.57 0.11
3 0.97 0.12 0.27
4 0.68 0.17 0.17
5 0.55 0.64 0.13
6 0.62 0.11 0.30
7 0.79 0.27 0.82
8 0.83 0.14 0.23
9 0.53 0.95 0.59
10 0.77 0.56 0.36
11 0.92 0.27 0.30
12 0.77 0.74 0.19

Sonuglar incelendiginde en iyi test sonucunun gizli tabaka birim sayist 2 oldugunda elde
edildigi goriilmektedir. Bu mimari egitim ve gegerlilik sonuglariin da kotii olmadigi dikkate alinarak
zaman serisinin modellenmesinde segilebilir. Egitim siireci i¢in grafik Sekil 2’de gosterilmistir. On
altinci iterasyondan itibaren gegerlilik kiimesi i¢cin MSE degerleri iyilesme saglayamadigindan egitim
siireci on yedinci iterasyon itibariyle durdurulmustur ve 11. Iterasyondaki optimal agirlik ve yan
degerlerinde karar kilinmistir.

Sekil 2. Gizli tabaka birim sayis1 2 oldugunda egitim siireci grafigi
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Sekil 3’de egitim, gegerlilik ve test i¢in ayrilan verilerin regresyon degerleri verilmistir. Grafik
incelendiginde r square degerlerinin yiiksek oldugu goriilmektedir. Bu sonuclar, agin 6grenme islemini
basariyla tamamladigin1 gostermektedir. Yapay sinir aglari i¢in r square degerlerinin 0.80’in iizerinde
olmasi beklenmektedir (Egrioglu, Yolcu ve Bas, 2019). Bu degerin yiiksek olmasi model uyumunun
iyi oldugunu gostermektedir (Yaman Sel¢i, 2021:26). Sekil 3’de gosterilen kesikli ¢izgi, ¢ikt1 ve
hedeflerin birbirine esit olmasi mitkkemmel uyum ¢izgisidir. Daireler veri noktalaridir ve renkli ¢izgi

¢iktilar ile hedefler arasindaki en iyi uyumu temsil etmektedir (Caner, Kesik ve Kegebasg, 2011).

Sekil 3. Regresyon grafigi
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Gizli tabaka ile ¢ikt1 tabakasi arasindaki agirliklar (LW) -0.20 ve 1.87 olarak elde edilmistir.
Cikt1 tabakasi i¢in optimal yan degeri (b) -0.1332 ve gizli tabaka birimleri i¢in optimal yan degerleri
ise sirastyla 0.8397 ve 0.1230 olarak elde edilmistir. Diger optimal agirliklar (IW) ise Tablo 3’de
gosterilmektedir. Optimal agirlik yapay sinir aginm egitim verisi ile egitilmesi sonucunda elde edilen
optimum agin agirlik ve yan degerlerini gostermektedir (Egrioglu, Yolcu ve Bag, 2019). Bu agirliklart
kullanilarak gelecek yillarda modelden tekrar Ongoriilerin elde edilmesi miimkiin olabilecegi igin
makalede yer verilmektedir.

Tablo 3. Girdi tabakast ile gizli tabaka arasindaki optimal agirliklar

Girdi Tabakasi

Gizli 1 2 3 4 5 6 7 8 9 10 11 12
Tabaka

1 09 | 019 | 064 | -0.19 | -0.12 | -0.05 | 0.12 | -1.17 | -0.39 | -0.15 | -0.11 | 0.16
2 0.65 | -0.08 | 0.11 | -0.01 | -0.07 | 0.02 | -0.03 | 0.01 | -0.25 | 0.07 | 0.12 | -0.05
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Calismada ele alinan findik fiyatlari aylik wverileri icin ¢ok katmanli algilayici model
olusturulmustur. Cok katmanli algilayict model bir tiir ileri beslemeli yapay sinir agidir. Modelin
birlikte Sekil 4’de Modelin

yorumlanmasinda test kiimesi icin MSE degeri 0.11 oldugundan karekokii alinarak sonraki bir ay i¢in

tahminlerinin gercek degerler ile grafigi gosterilmektedir.
fiyat tahminimizi 0.33 derecelik bir ortalama hata ile tahmin etmemiz miimkiindiir. Modelin gelecek
degerleri de bu ortalama hata ile tahmin edilmesi beklenmektedir.

Tablo 4. Aylik findik fiyatlar1 ve YSA tahmin fiyatlarinin segili tablosu

Gozlem Gerg¢ek YSA Tahmin | Gozlem Gergek YSA Tahmin
Degerler degerleri Degerler Degerleri
1 1.56 1.56 8 1.27 1.21
2 1,56 1.56 9 1.68 1.55
3 1,66 1.30 10 1.73 1.49
4 1,7 1.52 11 1.53 1.55
5 1,7 1.46 12 0.99 1.08
6 1,65 1.46 13 0.94 0.83
7 1,37 1.42 14 1.18 1.12
Sekil 4. Aylik findik fiyatlar1 ile YSA tahminlerinin birlikte grafigi
i I|I .
i
i |
3. i ' | r _
i T ‘III: F\ £\ |II i. |I|
E" ‘l“li . fn!l i I m’&
st ’ Pasd™ f \ ! u&"r el W | :
| [r iy (f” ¥ u.’-w
s 1':,: |I LJl : i
LA _

Sekil 4’te aylik findik fiyatlar ile yapay sinir ag1 tahminlerinin birlikte grafigi yer almaktadir.
Calismada kullanilan aylik findik fiyatlart https://www.giresuntb.org.tr/Istatistikler adresinde yer

almaktadir.

Sekil 5. Caligmanin yapay sinir ag1 mimari grafigi
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Sekil 5°de goriildiigii lizere modelin yapay sinir ag1 mimari grafigi tek katmanl algilayici girdi,
2 gizli tabaka birimi ve 1 ¢iktidan olusmaktadir.

4. TARTISMA VE SONUC

Findik iiriinii Tiirkiye i¢in 6nemli bir gelir kaynagidir (Camoglu, Akinct ve Bozkurt, 2015:28).
Cok sayida paydasi dogrudan ilgilendiren, bircok sektorle iligki icerisinde bulunan énemli bir tarim
driintidiir. Findik endiistrisinin gelisimi aynm1 zamanda Tiirkiye’nin diger findik ireticisi {iilkelerle
rekabetini de giiclendirecektir. Bu agidan findik fiyatlarinin sadece rekabet edilirlik diizeyi agisindan
degil bu iiriinden geginen yiizbinlerce iireticinin de refah1 igin yiiksek olmas1 beklenmektedir. Uriiniin
ana gecim kaynag haline getirilmesi ayni zamanda iiretimde kullanilacak muhtemel teknolojik
yeniliklerinde yayginlasmasini beraberinde getirecegi asikardir.

Bu c¢aligmada 2000-2023 yillarina ait aylik findik fiyati verileri kullanilarak findik fiyatinin
tahminine iliskin bir model ortaya konulmaktadir. Calismada uygulama kolayligi nedeniyle MATLAB
Neural Network Toolbox araci kullanmilmistir. Yapilan analiz sonucunda yapay sinir aglar1 yontemi ile
birlikte tahminlemenin iyi bir sonu¢ verdigi ifade edilebilir. 0.33 ortalama hata payi ile tahmin
degerinin gercek degere yakin oldugu goriilmektedir. Yapay sinir aglarinin 6zellikle zaman serisi ve
tahminleme problemlerinde kullaniminin diger yontemlere gore daha gercege yakin sonug verdigi
ifade edilebilir.

Konuya iliskin yapilan benzer ¢alismalarda elde edilen sonuca gdre yapay sinir aglarinin reel
olana daha yakin sonuglar tirettigi gériilmektedir (Senol ve Denizhan, 2023; Kotan ve Erener, 2023).

Yapay sinir aglarinin tasarimlarinin kolay olmasi, herhangi bir probleme kolayca adapte
edilebilmesi ve veri setinin az olmasina karsi basarili sonuglar iiretebilmesi nedeniyle bir¢ok alanda
uygulandig gibi tarim ekonomisi alaninda da uygulanmasi muhtemel arastirmacilara 6nerilmektedir.
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tespit yaklagimlart f-skor, dogruluk, duyarlilik, kesinlik ve her bir
strateji i¢in olusturulan karigiklik matrisi a¢isindan karsilastirilmustir.
Caligma, yontemleri degerlendirmek igin iki farkli 6n isgleme
yontemini iki farkl Tiirkce SMS veri kiimesi {izerinde test etmistir.
Bu c¢alismanin amaci, Tirkiye'deki spam filtreleme konusuna
katkida bulunmaktir. Sonuglar, kullanilan iki veri kiimesinin bir
kombinasyonu olan BigTurkishSMS veri kiimesi iizerinde en yiiksek
dogruluk degerlerinin birinci 6n isleme yontemi kullanilarak Destek
Vektor Makinesi (%99,03) ve ikinci 6n isleme yontemi kullanilarak
Lojistik Regresyon ve Rastgele Orman (%98,07) ile elde edildigini
gostermektedir. Makine dgrenimi algoritmalarinin ¢ogunda oldugu
gibi, veri setinin ikinci 6n islemesi derin 6grenme modellerinde
istiin sonuglar vermistir. YSA modeli %97,41'lik bir skorla en
yikksek dogrulugu elde etmistir. Bu calisma, Tiirkce SMS veri
kiimeleri iizerinde makine 6grenimi ve derin 6grenme tekniklerinin
bir kargilagtirmasini yaparak bu alanda ¢alisan arastirmacilar igin

degerli bilgiler saglamaktadir.
2024 Batman Universitesi. Her hakk: saklidir.

1. INTRODUCTION

The United Nations World Population Prospects report (2022) states that the current global
population is 8.08 billion, having increased by 74 million people since last year, representing a year-
onyear growth of 0.9%. According to the latest data from GSMA Intelligence (Matthew, 2023), 69.4%
of the world's population now uses a mobile device, with the global total increasing by 138 million
(+2.5%) since the beginning of 2023. At the beginning of 2024, the number of mobile phone users was
5.61 billion (Kemp, 2024). By 2022, over 75% of Turkey's population will own a smartphone, with
68.7 million mobile internet users. At the Cyber Security Weekend - META event, Kaspersky reported
a 120% increase in mobile threats in Turkey. The number of smartphone users in Turkey is expected
to increase to approximately 88 million by 2028 (Dierks, 2023). It is predicted that the number of
mobile phone users will lead to an increase in potential threats via mobile phones.

Short message service (SMS) is a mobile messaging tool that enables the exchange of 160-
character text messages among mobile devices. Supported by almost all mobile devices, SMS provides
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a quick and easy way to send messages to individuals or organizations for business and personal
communication. Many companies that use Short Message Service, one of the main sources of
communication, send SMS messages programmatically using Short Message Service Application
Programming Interface (SMS API) software systems and send information messages to their
customers. The SMS API, which has many advantages such as automation, integration, scalability,
personalization, and real-time communication, is being abused by some users. During the day, mobile
phone users are unintentionally exposed to unnecessary messages sent in this way.

Short Message Service (SMS) has security weaknesses, including phishing spam messages from
cybercriminals. Cybercriminals are continuously enhancing their social engineering techniques to
execute more effective phishing attacks. The topics of phishing attacks include traffic fines, bank
transfer confirmations, overdue payments, money transfers, online orders, e-tickets, and similar items.
Additionally, there are fraudulent messages that appear to originate from government offices, online
shops, airlines, and booking services. It is important to remain vigilant and cautious when receiving
messages from unknown sources. Criminals may also exploit holidays and major events. While there
have been several studies on filtering and classifying spam messages in English (Salman et al., 2024),
limited research has been conducted on spam detection in Turkish like Bengali (Al Maruf et al., 2023),
and Indonesia (Theodorus et al., 2021). This study aims to fill this gap by classifying Turkish SMS
messages as either spam or normal messages.

In this study, only two datasets containing spam messages in Turkish are used. The two datasets
were pre-processed in two different ways. Finally, the two Turkish SMS datasets were combined to
create a new, comprehensive dataset. In the new dataset, machine learning and deep learning
techniques were evaluated for two different preprocessing methods. To compare the results, a
confusion matrix was constructed for each technique and evaluated f-score, recall, precision, and
accuracy metrics. The main contributions of this study are as follows:

* The performance of machine learning and deep learning techniques used in the literature is

compared and evaluated using commonly used metrics.

* The techniques are tested on real Turkish SMS datasets.

» A new Turkish SMS dataset is obtained from two real datasets.

* Two different preprocessing methods are compared on real Turkish SMS datasets.

» Two real Turkish SMS datasets are used to filter spam messages.

In the remainder of this paper, Section 1.1 presents a review of past work in this area. Section 2
provides information about the datasets used, the data preprocessing steps applied, and details of the
machine and deep learning techniques discussed in this paper. The test results of the techniques used
in the datasets are presented in Section 3. Finally, the paper is discussed and concluded in Section 4.

1.1. Spam SMS Detection

Mobile devices are susceptible to a range of threats, which have increased over time and pose a
significant risk to users. SMS attacks are a serious concern. The conventional BOTNET attack causes
significant financial losses by surreptitiously sending SMS messages at regular intervals to toll lines
that charge higher rates than regular phone lines (Masum and Samet, 2018). The transmission of
unsolicited messages, commonly referred to as spam, can result in several adverse consequences.
These include the dissemination of unwanted advertisements (Chen et al., 2022), the theft of personal
data, the exposure to fraudulent schemes and commercial practices, and the installation of adware and
hacking software.

Spam on SMS, WhatsApp, and other messaging services is a common danger that compromises
phone security by spreading adware on phone devices. A phone device that sends spam may also be
the result of a security breach. Mobile SMS spam is a nuisance to mobile device users and can harm
the infrastructure of modern portable electronic devices, like email spam (Ozdemir et al., 2013; Ergin
and Isik, 2014a; Ergin and Isik, 2014b; Karamollaoglu et al., 2018; Eryilmaz et al., 2020).
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The fact that the incoming message comes from a known and trusted source, that it contains
information that the user expects and trusts from a previously agreed user, that he/she has received
similar messages from the same person or organization before, and that he/she thinks it does not
involve any risk, seems to be sufficient for the user to trust incoming messages and open them. If one
or more of these criteria are met, the user opens the message and begins to analyze its content. In the
meantime, he/she decides, based on experience, whether it is unnecessary or not and whether it is
harmful or not. However, this experience can be costly. By generating unnecessary traffic on the
mobile phone while the message arrives, it wastes the user's time and leaves them vulnerable to risks
that may arise later. It is absolutely necessary to use a filter against such negative situations that may
occur. The initial step in addressing the issue of unwanted messages is to implement a filtering system
that intercepts messages as they enter and leave the phone. At this stage, the reliability of the previous
sender's information, the quarantine list, the control of international spam lists, and the inclusion of
some filters created with learning algorithms can be realized. Researchers have employed various
learning techniques to filter out unwanted messages. With the richness of the dataset and powerful
hardware, spam filtering has been developed using both deep learning models (Karasoy and Balli,
2022) and machine learning methods (Srinivasarao and Sharaff, 2023).

Theodorus et al. (2021) developed a model that was trained with 4,125 messages and tested
with 1,260 messages using a 10-fold cross-validation procedure to categorize spam, raw, and
promotional messages in Indonesian dispatches. The results indicate that Multinomial Logistic
Regression (MLR) (93.57%), XGBoost (93.52%), SVM (93.38%), and RF (93.62%) were effective
classifiers. Arulprakash and Jansi (2021) divided the structure of SMS transmission into two layers
and applied SMS spam detection filters and techniques to either the Access Layer or the Service
Provider Layer. The accuracy values for grouping raw and spam messages using the NB, SVM, KNN,
and DT algorithms were 95.2%, 88%, 85%, and 83%, respectively.

Message filtering is based on natural language processing, and the preprocessing steps used to
create the training data set affect the success achieved. There are studies that create training datasets
with various preprocessing steps and test them on application platforms such as Weka. Using the
Orange 3 application, Ozlem (2019) determined that the Neural Networks algorithm (98.4%) is highly
accurate for the Turkish SMS dataset, while the NB algorithm (98.4%) is highly accurate for the UCI
SMS Spam dataset. Suleiman et al. (2020) proposed a new message detection classifier supported by
the H20 platform and employed three classifiers (RF, DL, and NB) and two validation models (3-fold
and 10- fold cross-validation). The results indicate that the RF classifier has an accuracy rate of 0.977,
making it the most effective. While NB has the lowest accuracy, it performed the best in terms of
running time, with a value of 0.6 seconds.

Ertugrul and Kaya (2016) proposed a new statistical approach that is superior to statistical
methods that collect the frequency of occurrence of letters and words, called one-dimensional ternary
models (1DTP), for analyzing text messages. The proposed method involves converting the text to
UTF8 and comparing each letter with its adjacent letter. Two different feature sets were extracted
from the results of these comparisons, and several machine learning techniques were tested on three
different datasets. The accuracy rates obtained, 94.10%, 93.318%, and 87.15%, demonstrated the
successful applicability of the proposed approach for message filtering feature extraction. The study
conducted by Sajedi et al. (2016) aimed to test 15 different algorithms on the most common SMS
datasets from 5 different countries available on the internet, and the Dendritic Cell Algorithm (DCA)
achieved the highest accuracy rate of 99.95%.

Previous studies in the field of SMS spam detection have utilized a limited set of features, such
as word frequency (Almeida et al., 2011; Mathew and Issac, 2011) and TF-IDF (Roy et al., 2020), as
well as models like multiple model stack structures (Gupta et al., 2018) and various word embedding
techniques (Jain et al., 2019). In this work, we use a Bag of Words (BoW) approach for word
embedding, which is a feature extraction method that represents and describes the occurrence of words
in a document.
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2. METHODOLOGY

2.1. Datasets

The number of publicly available SMS datasets in the literature is limited, particularly for the
Turkish language. Therefore, this study utilizes a pre-existing collection of SMS messages in Turkish,
which is one of the most widely used suffixed languages worldwide. The first Turkish SMS dataset
(Uysal et al., 2013) in the academic literature, named TurkishSMS, consists of 430 normal and 420
spam messages collected from different people. As seen in Figure 1, 50.6% of the messages are
normal, and 49.4% are spam messages in the dataset. This dataset is the fundamental Turkish dataset
used in articles written about SMS spam classification.

spam

Number of data

| normal

TurkshSM lection LaTurkishSMS

Datasets

Figure 1. The number of spam and normal data in all used datasets

The TurkishSMSCollection (Karasoy and Balli, 2022) dataset comprises messages collected
from 76 individuals of varying age groups and residing in different cities across Turkey, including
Mugla, istanbul, and Ankara. The age groups represented were 18—24 (26 individuals), 25-39 (37
individuals), and over 40 (13 individuals). As seen in Figure 1, 46.6% of the messages are normal, and
53.4% are spam messages in the dataset.

As the TurkishSMS and TurkishSMSCollection datasets are both balanced, the experimental
results obtained from these datasets can be compared fairly. The BigTurkishSMS dataset, which was
created by combining the TurkishSMS and TurkishSMSCollection datasets, shows that 47.2% of the
messages are normal and 52.8% are spam.

2.2. Data Preprocessing

Electronic messages are textual data and belong to the category of unstructured data. Although
electronic messages can be read and viewed by computers, they need to be transformed into structured
data sets by going through various processes in order to run machine learning algorithms on them.
These procedures are necessary to convert the text from human language to a machine-readable
format. The most important of these steps is preprocessing.

In our study, two preprocessing steps are applied. The steps applied in the first preprocessing
step are as follows: (1) All letters in the message are converted to lowercase. (2) Abbreviations such as
http, www, com, and tr in the text are deleted. (3) Emails in the text are deleted. (4) Numbers and
spaces in the text are deleted. (5) Punctuation marks in the text are deleted.

The steps applied in the second preprocessing stage are as follows: (1) All special characters
and punctuation marks in the message are deleted. (2) All letters in the message are converted to
lowercase. (3) Stop words are deleted. (4) The bag of words was used to identify the 50 most
frequently occurring words in the dataset.
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2.3. Machine and Deep Learning
Machine learning (ML) is the ability to use the most appropriate algorithm to transform a

dataset into model. Which ML method (supervised, unsupervised, etc.) works best is determined by
the type of data being analyzed, the resources available, the nature of the data, and the intended
outcome at the conclusion of the process. Deep learning is a sub-branch of machine learning that aims
to learn phenomena through a nested hierarchy of concepts, mimicking the neurons of the human
brain. In this study, Multinominal Naive Bayes (MNB), Support Vector Machine (SVM), Random
Forest (RF), Logistic Regression (LR), K-Nearest Neighbors (KNN), Decision Tree (DT), Adaptive
Boosting (AdaBoost), Extreme Gradient Boosting (XGBoost), Convolutional Neural Networks
(CNNs), Artificial Neural Networks (ANNSs), and Long Short-Term Memory (LSTM) algorithms are
applied.

3. EXPERIMENTAL ANALYZES

3.1. Metrics

Nowadays, the accuracy results of many data science models used for classification processes
are shared. However, it is not known to what extent the accuracy results reflect reality. Therefore,
some techniques have been developed. In order to evaluate the performance of classification models
used in machine learning, the confusion matrix, which compares the predictions and actual values of
the target attribute, is frequently used.

Table 1. The confusion matrix

Actual
True False
] True TP FP
Predicted False EN ™™

The values represented on the confusion matrix (Table 1) are as follows:

* True Positive (TP) refers to cases that indicate a positive state and are predicted as such by the
classifier.

* True Negative (TN) samples reflect a negative state and are predicted as such by the classifier.

« False Positives (FP) are samples that indicate a negative condition but are projected as positive
by the classifier.

« False Negative (FN) refers to cases that exhibit a positive condition but are predicted as
negative by the classifier.

Some values calculated using confusion matrix are used to evaluate classifier performance.

« Accuracy is the ratio of the number of correct predictions made by the classifier to the number
of data in the whole data set. Accuracy, which is calculated as shown in Equation (1), measures how
often the classifier makes a correct prediction.

TP+TN/TP+FN+FP +FN (1)

* Precision is obtained by dividing the correct positive predictions made in all classes by the
total positive predictions. Precision measures how accurately a prediction is made. Precision is also
referred to as a positive predictive value and is calculated as shown in Equation (2).

Precision=TP /(TP + FP) (2)

* Recall is determined as the number of accurate positive predictions divided by the total of the

number of correct positive and negative predictions by using Equation (3).
Recall =TP /(TP + FN) (3)

* The f-score is the harmonic mean of precision and recall, which is the ratio of true positive
values. The f-score is a measure of how well a classifier performs. It is frequently used in literature to
compare the performance of classifiers and is calculated as shown in Equation (4).

F-score = 2 x ((Precision x Recall) / Precision + Recall)) (4)
48



Oznur SENGEL/Batman Universitesi Yasam Bilimleri Dergisi 14 (1), 2024, 43-56

3.2. Performance Analysis

Table 2 presents the recall, precision, accuracy, and f-score results obtained from training the
TurkishSMS dataset with machine learning algorithms after the first and second preprocessing. The
highest accuracy value of 95% was achieved by the AdaBoost and SVM algorithms, while KNN had
the lowest performance with a value of 74% after first preprocessing. The RF and MNB performed
well with the second preprocessing, achieving an accuracy value of 95%. However, DT had the lowest
performance, with a value of 87%.

Table 2. The results of the TurkishSMS dataset

Preprocessing First Second

ML Models  Accuracy Precision Recall F-Score Accuracy Precision Recall F-Score

AdaBoost 0.9471 0.9487 0.9471  0.9471 0.9352 0.9353 0.9352  0.9353
DT 0.8588 0.8762 0.8588  0.8576 0.8705 0.8813 0.8705  0.8699
KNN 0.7353 0.7385 0.7353  0.7338 0.8941 0.8999 0.8941  0.8938
LR 0.9412 0.9422 0.9412  0.9412 0.9294 0.9304 0.9294  0.9294
MNB 0.9412 0.9472 0.9412  0.9409 0.9470 0.9475 0.9470  0.9470
RF 0.9412 0.9422 0.9412 09412 0.9470 0.9475 0.9470  0.9470
SVM 0.9471 0.9477 09471  0.9471 0.9411 0.9413 0.9411 09411
XGBoost 0.9235 0.9266 0.9235 0.9235 0.9352 0.9358 0.9352  0.9353

Table 3 presents the recall, precision, accuracy, and f-score results obtained from training the
TurkishSMSCollection dataset with machine learning algorithms after the first and second
preprocessings. After the first preprocessing, the SVM algorithm achieved the highest accuracy rate of
98%, while KNN had the lowest performance with an accuracy rate of 66%. After the second
preprocessing, the AdaBoost algorithm achieved the highest accuracy rate of 98%, while MNB had
the lowest performance with an accuracy rate of 66%.

Table 3. The results of the TurkishSMSCollection dataset

Preprocessing First Second

ML Models Accuracy Precision Recall F-Score Accuracy Precision Recall F-Score

AdaBoost 0.9663 0.9664 0.9663  0.9663 0.9842 0.9842 0.9842  0.9842
DT 0.9158 0.9196 09158 0.9161 0.9463 0.9495 0.9463  0.9465
KNN 0.6635 0.7474 0.6635 0.6101 0.9652 0.9667 0.9652  0.9653
LR 0.9747 0.9757 09747 09748 0.9737 0.9740 0.9737  0.9737
MNB 0.9747 0.9756 0.9747 09746 0.6624 0.7640 0.6624  0.6039
RF 0.9284 0.9322 09284 09278 0.9821 0.9821 0.9821 0.9821
SVM 0.9831 0.9837 0.9831 0.9832 0.9821 0.9821 0.9821 0.9821
XGBoost 0.9674 0.9678 0.9674 0.9674 0.9779 0.9779 0.9779  0.9779

The accuracy and loss rates of the ANN with the rectified linear unit (ReLU) activation function
and the adaptive moment estimation (Adam) optimizer, CNNs with the ReL U activation function and
the Adam optimizer, and LSTM networks with the sigmoid activation function and the Adam
optimizer are illustrated in Figures 2, 3, and 4, respectively, for both the TurkishSMS and
TurkishSMSCollection datasets. All deep learning models are evaluated in a batch size of 32 and 50
epochs.
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(d) TurkishSMSCollection, second preprocessing
Figure 2. The accuracy and loss rate of ANN
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Figure 3. The accuracy and loss rate of CNN
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(a) TurkishSMS, first preprocessing
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(b) TurkishSMS, second preprocessing

(c¢) TurkishSMSCollection, first preprocessing

(d) TurkishSMSCollection, second preprocessing
Figure 4. The accuracy and loss rate of LSTM

Cross-validation is a statistical resampling technique used to measure the efficiency of a
machine learning model objectively and accurately on unseen data. It provides a more accurate idea of
how the model will perform with real-world data. This study employed the non-parametric K-fold
crossvalidation method. By dividing the dataset into 'k' equal parts, validation data is created and
processed for each part individually. This ensures that each data point is used as validation data at
least once, resulting in a more accurate evaluation of the overall performance of the model. In this
study, k values of 3, 5, and 10 were tested on the TurkishSMS dataset, and the accuracy values are
presented in Table 4.
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Table 4. The K-fold cross validation result of algorithms on the TurkishSMS dataset

Algorithm K=3 K=5 K=10
AdaBoost 0.9561 0.9589 0.9545
KNN 0.5888 0.6426 0.6981
LR 0.9656 0.9716 0.9722
DT 0.9156 0.9147 0.9172
MNB 0.9548 0.9545 0.9676
RF 0.9672 0.9603 0.9726
SVM 0.9661 0.9710 0.9770
XGBoost 0.9406 0.9445 0.9483

As the best results were consistently achieved with a value of 10 for k, this value was selected
for all algorithms. Table 5 displays the accuracy values for all algorithms resulting from two different
preprocessing methods applied to the TurkishSMS, TurkishSMSCollection, and the BigTurkishSMS
datasets, when k was set to 10. The TurkishSMS dataset yielded the highest value of 99.41% with
ANN after the first preprocessing. The second preprocessing resulted in the highest value of 96.60%
with SVM. Similarly, the SVM algorithm produced the highest score of 99.24% for the
TurkishSMSCollection dataset after the first preprocessing, while the second preprocessing resulted in
the highest value of 98.85% with RF.

Table 5. The accuracy results of the algorithms with 10-fold cross-validation

Dataset TurkishSMS TurkishSMSCollection BigTurkishSMS
Preprocessing First Second First Second First Second
AdaBoost 95.45% 94.64% 97.87% 98.48% 97.85% 97.88%
DT 91.72% 91.27% 95.73% 97.79% 94.77% 96.20%
KNN 69.81% 94.36% 64.59% 97.90% 69.42% 97.67%
LR 97.22% 96.06% 98.92% 98.78% 98.88% 98.07%
MNB 96.76% 94.72% 98.74% 65.01% 97.86% 65.06%
RF 97.26% 95.37% 89.77% 98.85% 89.72% 98.07%
SYM 97.70% 96.60% 99.24% 98.63% 99.03% 97.44%
XGBoost 94.83% 95.21% 98.02% 98.68% 97.60% 98.01%
ANN 99.41% 94.12% 96.32% 98.53% 95.63% 97.41%
CNN 95.88% 94.12% 95.79% 98.32% 95.72% 97.15%
LSTM 90.00% 92.94% 97.69% 97.79% 59.87% 96.34%

The accuracy values for all algorithms resulting from two different preprocessing methods
applied to the BigTurkishSMS datasets, as seen in Table 5, with 10-fold cross-validation. The
BigTurkishSMS dataset resulted in the highest accuracy of 99.03% using SVM after the first
preprocessing and the highest accuracy of 98.07% using LR and RF after the second preprocessing.

The study analyzed the SMS datasets and found that the second preprocessing method resulted
in eight learning models with better results for the TurkishSMSCollection and BigTurkishSMS
datasets. Similarly, for the TurkishSMS dataset, the first preprocessing method resulted in eight
learning models with better results. The study also observed that the second preprocessing method had
better accuracy in detecting spam messages as the dataset size increased. In fact, the BigTurkishSMS
dataset showed improved performance for RF, DT, AdaBoost, ANN, and CNN learning models,
which did not perform well on the TurkishSMS dataset with the second preprocessing. The accuracy
of spam message detection was improved by 1.0% to 3.5% with the second preprocessing.
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The evaluation of the learning algorithms resulted in the following outcomes:

* In the TurkishSMS dataset, the second preprocessing outperformed the KNN, XGBoost, and
LSTM models by 24.5%, 0.38%, and 2.94%, respectively. Meanwhile, the first preprocessing
outperformed RF, LR, MNB, SVM, DT, AdaBoost, ANN, and CNN by 1.89%, 1.16%, 2.04%, 1.10%,
0.45%, 0.81%, 5.29%, and 1.76%, respectively.

* The second preprocessing method yielded better results in the TurkishSMSCollection dataset,
with increases of 33.31%, 9.08%, 2.06%, 0.61%, 0.66%, 2.21%, 2.53%, and 0.10% in KNN, RF, DT,
AdaBoost, XGBoost, ANN, CNN, and LSTM models, respectively. Conversely, the first
preprocessing method resulted in better performance in LR, MNB, and SVM models, with increases of
0.14%, 33.73%, and 0.61%, respectively.

* The BigTurkishSMS dataset showed that the second preprocessing method resulted in better
performance for KNN, RF, DT, AdaBoost, XGBoost, ANN, CNN, and LSTM models with increases
of 28.25%, 8.35%, 1.43%, 0.03%, 0.41%, 1.78%, 1.43%, and 36.47%, respectively. On the other
hand, the first preprocessing method resulted in better performance for LR, MNB, and SVM models
with increases of 0.81%, 32.80%, and 1.59%, respectively.

* In the second preprocessing, KNN and LSTM outperformed their performance in the first
preprocessing. Conversely, MNB performed better in the first preprocess than in the second
preprocessing.

4. DISCUSSION AND CONCLUSIONS

Short message service (SMS) is a widely used form of communication with mobile devices.
However, it is also a common target for social engineering scams, particularly in promotional
messages from banks, betting companies, vacation providers, and similar businesses. Phishing attacks,
which aim to obtain passwords, credentials, or similar data by sending fake messages to the target
person, such as gifts, discounts, or similar tempting messages, are increasing day by day. To protect
against such attacks, it is important to ignore messages containing unusual and untrusted URLSs,
requests for verification of critical personal information such as card details or passwords, errors in the
language used in the message, and misspellings. Education and awareness, as well as the development
of spam filtering structures, are crucial in preventing phishing attacks.

Currently, numerous studies have been conducted on spam mail and comment filtering using
various learning models. Although there have been many studies on spam filtering, particularly with
English real datasets, there have been fewer studies conducted with Turkish real datasets. This study
utilized two significant datasets, TurkishSMS and TurkishSMSCollection, which exclusively contain
Turkish spam messages. The study aimed to contribute to the field of Turkish spam filtering. By
merging both datasets, a new dataset is created, named BigTurkishSMS. The datasets undergo
preprocessing based on specific criteria before being used to detect spam messages. Two different
preprocessing steps were used in this study. The resulting datasets were trained and tested using eight
machine learning and three deep learning models. The f-score, recall, precision, and accuracy values
were calculated to compare the results obtained from each model. The study aimed to provide
preliminary information for future new detection models on Turkish spam. In this study, we compared
the performance of eleven algorithms on three datasets using two preprocessing methods. We tested
the accuracy rates of these models using 10-fold cross-validation. The highest accuracy rate of 99.41%
was achieved with ANN when the first preprocessing method was used, while the highest accuracy
rate of 98.85% was achieved with RF when the second preprocessing method was used. When the
dataset resulting from the second preprocessing was trained with deep learning models, it increased for
all datasets. Additionally, the second preprocessing resulted in an average increase in the accuracy rate
of between 1.0% and 3.5% for all datasets.

According to a report by The International Business Machines Corporation (IBM), our country
ranks 6th in terms of exposure to cyber-attacks. The report indicates that, following the pandemic,
there was a 217 percent increase in phishing attacks and a 220 percent increase in spam attacks. This
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study aimed to create more effective Turkish spam filtering models to combat phishing attacks using
simple SMS. The study highlighted the importance of message filtering with learning algorithms in
combating SMS phishing attacks and aimed to raise awareness on this issue. To strengthen the models
used in this study, it is suggested that more recent examples of spam messages be included. Future
studies could focus on developing deep learning models using new Turkish datasets.
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Konum tespiti, birgok uygulama alaninda 6nemli bir role sahiptir.
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onerilmistir. Elde edilen verilerden Enlem ve Boylam degerleriyle
her konumun bir dnceki konum ile agist hesaplanmistir. Daha sonra
belirli bir ac¢1 araligma goére Kuzey, Dogu, Giiney ve Bati olmak
tizere veriler 4 smifa ayrilmistir. En sonunda da IMU verileri
Onerilen yontemde kullanilarak yon tespit modeli gelistirilmis ve
yaklasik %82,11 dogruluk(accuracy) elde edilmistir.

2024 Batman Universitesi. Her hakki saklidir.

1. INTRODUCTION

Location information has always had an important place for people. Because it makes people's
daily lives easier and allows them to interact with their environment. Location determination studies
start with maps and today extend to GPS systems. With the development of technology and the
increasing importance of location information, studies in this field are increasing day by day.
Nowadays, the importance of location information has increased with elements such as smart systems,
vehicles, and robots that act instead of people, in order to make people's lives easier and reduce risks.
Therefore, in unmanned systems, the starting position must be known to move from one place to
another. GPS (Global Positioning System) has been a major advancement in being able to share
location information. However, location determination should be possible without GPS technology.
Because GPS signals may be weak in some places or may not be usable in cases of international
disputes since GPS is a satellite-based radio navigation system managed by the US Space Force. This
situation poses a significant problem. In order to prevent these problems, methods such as IMU
(Inertial Measurement Unit), ZigBee, Bluetooth, Beacon, Wi-Fi, LIDAR, and RFID (Radio frequency
identification) have been developed to solve location information problems in robots (Girgensohn,
Patel, and Biehl 2024; Khanh et al. 2020; Regus, Talar, and Labudzki 2019). These methods have
advantages and disadvantages. ZigBee, Bluetooth, Beacon, Wi-Fi, LIDAR, and RFID systems work
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depending on the environment (Kaya 2018). These systems, which can detect location depending on
the environment, do not work compatible with different environments. At the same time, it is difficult
to achieve high performance since ZigBee, Bluetooth, Beacon, Wi-Fi, and RFID systems use wireless

technologies.

In the literature, studies are carried out to obtain location information with many technologies
without using GPS data. In particular, location information acquisition studies are carried out using
methods such as ZigBee, Bluetooth, Beacon, Wi-Fi, LIDAR, and RFID. Literature studies that are
similar to the subject of our study are summarized in Table 1.

Table 1. Literature studies that are similar to the subject of the study

References
Kaya et al. (Kaya 2018)

Lopez et al. (Alvarez
Lopez, de Cos Gomez,
and Las-Heras Andrés

2017)
Oguntala et al. (Oguntala
et al. 2018)
Karabey (Karabey 2015)

Xing et al. (Xing et al.
2021)

Kepper ve dig. (lv, Claus,
and Kinsey 2019)
Poulose et al. (Poulose,
Eyobu, and Han 2019)
Farooq et al. (Farooq and
Kamal 2019)

Sanchez et al. (Hernandez
Sanchez, Fernandez Pozo,
and Hernandez Gémez
2019)

Du et al. (Du et al. 2020)

Shu et al. (Shu, Chen, and
Zhang 2022)
Y. Lietal. (Lietal. 2022)

Mahdi et al. (Mahdi et al.
2022)
R. Sunetal. (R. Sunetal.
2022)
Y. Sunetal. (Y. Sun et al.
2022)
Greff et al. (Greff et al.
2017)
Chen et al. (Chen et al.

Year
2018

2017

2018

2015

2021

2019

2019

2019

2019

2020

2022

2022

2022

2022

2022

2017

2018

Purpose of Study
In this thesis study; An indoor positioning system is proposed using the
received signal strength and acceleration measurements.
In this study; Two antennas were used and RSSI values were collected by
placing RFID tags. Internal location determination was made using the
collected data.

In this study; Real-time location detection technologies for 10T applications
are described.

In this thesis study; Indoor positioning methods have been proposed using
the Wi-Fi-based fingerprint method. In addition to wireless-based indoor
positioning methods, multi-sensor-based methods based on inertial data
have also been developed.

In this study; A multi-sensor fusion self-positioning system of a miniature
underwater robot in structured and GPS-blocked environments is proposed.
In this study; An IMU and acoustic range measurement-based navigation
method has been proposed for underwater vehicles.

In this study; Indoor location estimation algorithms have been developed
using IMU data obtained from a smartphone.

In this study, sensor data on smartphones was used for indoor location
detection and tracking. The data collected from the sensors was recorded in
the database. Its location on the map was determined using the three-axis
data and elevation data obtained from the acceleration sensor.

In this study; A deep neural network model is proposed for driver
identification using accelerometer signals from smartphones.

In this study, real-time onboard 3D attitude estimation of unmanned aerial
vehicles in multi-environments using multi-sensor data fusion was
developed.

In this study; Efficient image-based indoor positioning was performed with
the help of MEMS on the mobile device.

In this study; A spatiotemporal calibration algorithm has been developed
for the IMU-LIiDAR navigation system based on the similarity of motion
trajectories.

In this study; A machine learning approach is presented for an advanced
inertial navigation system solution.

In this study; Pseudo-orange error estimation has been made for adaptive
tightly coupled GNSS/IMU navigation in urban areas.

In this study; A motion model supported GNSS/MEMS-IMU integrated
navigation system has been developed for the land vehicle.

In this study; an LSTM-based odometry design was implemented.

In this study; an LSTM-based odometry design was implemented.
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2018)
Wagstaff et al. (Wagstaff 2018 In this study; A zero-speed EKF model is proposed that updates
and Kelly 2018) measurements using EKF at a specific time when the LSTM model detects

a zero-speed condition.
S.Wangetal. (Wanget 2017 In this study; the LSTM model was developed to extract distinctive
al. 2017) features from images to learn the motion between two consecutive frames.

Within the scope of this study, it is aimed to develop a machine-learning method that uses
inertial data for location determination in autonomous vehicles. The main focus of our work is; The
aim is to produce an electronic system that can be used for location detection, to collect the data set by
fixing this system to the car, and to develop and verify the machine learning method. This study
contributes to direction determination. In Table 2 below, the tools used in some studies for location
determination in the literature are given.

Table 2. Tools used in IMU-Based studies for Location Detection in the literatiire

Reference, Year Jiroskop Accelerometer Compass
Kaya et al. (Kaya 2018), 2018 - + -
Xing et al. (Xing et al. 2021), 2021 - + -
(Hernandez Sanchez et al. 2019), - + -
2019
Shu et al. (Shu et al. 2022), 2022 + + +
Kopar et al.(Kopar 2020), 2020 + + -
Y. S. Li etal (Li and Ning 2018), + + -
2018
Orhan YAMAN et al. (Yaman, Tasar, + + +
and Yakut 2022), 2022
D. Wang et al. (Wang et al. 2019), + + +
2019
Poulose et al. (Poulose and Han + + +
2019), 2019
Prikhodko et al. (Prikhodko et al. + - +
2018), 2018
Sahin et al. (Sahin and Ulamig 2023), + + -
2022
Okudan et al. (Okudan 2019), + + +
Gogiis et al. (Gogiis 2022), 2022 - + -
Ata et al. (Ata 2022), 2022 - + -
Our Study, 2024 + + +

In Table 2, the tools (gyroscope, accelerometer, and compass) used in some studies for position
determination in the literature are given. As seen in the table, in some studies only the gyroscope
sensor was used, in some studies the accelerometer sensor or some compass sensors were used. In our
study, an electronic card system was created using all of these tools, and IMU and GPS data were
obtained. The main purpose of the study is to develop a machine learning classification method that
can produce real-time direction data (North, East, South, West) as output by using the IMU and GPS
sensor data obtained for direction determination. Thanks to this machine learning method, it can be
determined in advance which direction to go depending on the location.

2. MATERIALS AND METHODS

In this study, a system that uses inertial measurement units to determine the location of
autonomous vehicles has been developed. In this embedded system, an Altumu-10 sensor was used to
collect data such as GPS, Gyro, Accelerometer, and Compass (Magnetometer). Arduino Mega
development card was used to read the data from these sensors and log them to the memory card. The
architecture of the embedded system developed in this study to collect IMU and GPS data is shown in
Figure 1 (Yaman et al. 2022).
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Figure 1. The architecture of the embedded system developed for collecting IMU and GPS data in this

study

Data such as location, altitude, Gyro, accelerometer, and compass were collected from the
sensors given in Figure 1. Sample data collected with the developed embedded system is shown in

Figure 2.
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Figure 2. Sample data collected with the developed embedded system

The embedded system developed in this study is fixed on the automobile. The car traveled
approximately 50 km/h between 20 km/h and 100 km/h. During the data set collection phase, the
movement of the car is shown on the map in Figure 3.
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Figure 3. Movement of the car for data set collection

Figure 3 shows the car's route on the map. 1952 samples were collected during the car's journey.
Each sample contains accelerometer (x,y,z), gyro (X,y,z), compass (X,y,z), latitude and longitude data.
The size of the collected data set is 1952x11.

2.1. Method

The decision Tree Classification Method was applied to this data set. Thanks to the developed
methods, it was determined in which position and in which direction the autonomous system was
directed by looking at the IMU data. The flow chart of the proposed method is given in Figure 4.

As can be seen in Figure 4, the proposed method consists of six basic steps. First of all,
accelerometer (x,y,z), gyro (x,y,z), compass (X,y,z), latitude and longitude data were collected on the
developed embedded system. The collected data was parsed and converted into a usable form for
classification. For this transformation, Latitude and Longitude values and angle values for each
location with the previous location were obtained. Then, the angle values obtained were divided into 4
classes: North, East, South, and West, according to the ranges given in Table 3. Additionally, since the
first position is considered the starting position, it does not have an angle value. For this reason, it was
not used for the classification process and the number of data decreased to 1951.

[ Data Collection Using the Created Sensor Model ]

!

[ Parsing the Collected Data ]

!

[ Calculating Angle from Latitude and Longitude Values ]

!

[ Determining Direction with Calculated Angle Values J

A4

[ Classification with Decision Trees J

\ 4

[ Comparison with k-NN and SVM results ]

Figure 4. Flow chart of the proposed method
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Table 3. Direction determination according to angle range
Class No Direction Angle Range

1 North direction_angle >= 315 || < 45 direction_angle

2 East direction_angle >= 45 && direction_angle < 135
3 South direction_angle >= 135 && direction_angle < 225
4 West direction_angle >= 225 && direction_angle < 315

After the classes were determined, the results were compared using the Decision Tree
Classification Method, KNN, and SVM methods to predict the direction classes using accelerometer
(x,y,2), gyro (x,y,z), compass (x,y,z) values.

The k-Nearest Neighbor (KNN) algorithm is a supervised machine learning algorithm. In this
method, the assumption that similar things are close to each other is valid. It is used for classification
and regression (Deng et al. 2016; Naviani 2018; Ulgen 2024).

Steps of k-NN algorithm:

o First, the k parameter is determined. This parameter is the number of nearest neighbors to a
given point. For example: let k = 2. In this case, classification will be made according to the 2 closest
neighbors.

¢ The distance of the new data to be added to the data set, relative to the existing data, is
calculated one by one with the help of relevant distance functions.

e The k nearest neighbors from the relevant distances are considered. It is assigned to k
neighbors or classes of neighbors according to their attribute values.

¢ The selected class is considered as the class of the observation value expected to be predicted.
So the new data is labeled.

e Support Vector Machine (SVM) is a machine learning algorithm used in classification and
regression problems. The main goal of SVM is to find a hyperplane that best separates samples
belonging to different classes (Baygin, Baygin, and Karakose 2019).

Steps of SVM Algorithm:

¢ Data collection and preprocessing: Before starting the training of the SVM, the data set to be
classified must be collected and preprocessing steps must be carried out. In this step, the data set is
examined, missing data is filled in if necessary, outliers are identified, and features are normalized.

o Feature selection: In order for SVM to work on the data set, appropriate features must be
selected. In this step, features that are important and improve classification performance are identified.

¢ Creating feature vectors: Each data sample should be represented as a vector of features.
Feature vectors are created for each example of the data set to be classified.

¢ Determination of training data and labels: For training the SVM, it is necessary to determine
the input data and the labels showing which class this data belongs to. The training dataset consists of
feature vectors and corresponding class labels.

e Training of the SVM model: The SVM model is trained using the training data and labels.
SVM is optimized to find a hyperplane that separates different classes in the data set. In this step, the
parameters of the SVM are determined and the training algorithm is run.

¢ Validation of the model: Validation data is used to evaluate the performance of the trained
SVM model. The accuracy of the model is evaluated using the error matrix or other performance
metrics.

e Tuning and optimization of the model: Parameters and hyperparameters of the SVM can be
tuned to improve the performance of the model. In this step, different parameter values are tested and
the model is optimized.
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o Classification of new examples: The trained SVM model can be used to predict classes of
new, unclassified examples. In this step, feature vectors of new samples are created and classification
is made using the SVM model.

SVM is an effective algorithm used in classification problems, and the above steps generally
reflect the application process of SVM.

A decision tree uses features (independent variables) in the dataset to predict a target variable
(Rajesh, Sai Vardhan, and Sujihelen 2020).

Steps of the Decision Trees Method:

¢ Before starting the decision tree analysis, it is necessary to determine the first node, the root
node. The root node is the first point from which the target variable will be predicted.

e The decision tree makes a split on one feature at each node. A partition divides the data set
into subsets and these subsets are aimed to be homogeneous. The best split is the one that provides the
greatest information gain.

e Once the best split is selected, the data set is divided into subsets based on this split. Each
subset creates a child node.

¢ Once the child nodes are created, the same steps are repeated for each subset. On each subset,
a split is selected, the split is applied, and new child nodes are created.

e A stopping condition should be set to control the size and depth of the decision tree. When the
stopping condition is met, the tree-creation process ends.

¢ When the above steps are repeated, the decision tree is completed and a hierarchical structure
is created. This tree is used to predict the target variable based on the values of features in the dataset.

¢ Once the tree is created, pruning can be applied to remove unnecessary branches or simplify
the tree. Pruning helps prevent the tree from overfitting and increases its generalization ability.

3. EXPERIMENT RESULTS AND DISCUSSION

In this study, MATLAB Classification Learner Toolbox was used to obtain classification
results. KNN, SVM, and Decision Tree methods were preferred for classification. 10-fold cross-
validation was used for validation in each method. The confusion matrix results obtained for the
methods used are presented in Figure 5.

Predicted Class Predicted Class Predicted Class
0 1 2 3 0 1 2 3 0 1 2 3
0 265 43 36 29 0 0 281 24 40 28
g 1 27 479 32 5 t_wv 1 t_wv 1 28 465 42 8
(&) o o
dJ dJ dJ
22 52 33 414 43 22 22 62 39 411 30
= = =
3 21 6 43 423 3 3 27 6 58 402
a) b) c)

Figure 5. Confusion matrix a) Decision Trees b) k-NN c¢) SVM
When the results calculated for the three methods are examined in Fig. 5, it can be seen that the

best direction prediction results are generally calculated in the Decision Tree Algorithm. Class-based
accuracy rates of the proposed method are given in Figure 6.
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The proposed method was run for 1000 iterations and Accuracy, Precision, Recall, Geometric

Figure 6. Class-based accuracy rates

Mean, and F1-Score results was calculated. The calculated results are shown in Table 4.

Table 4. 1000 iteration performance values of the proposed method

Accuracy Precision Recall Geometric Mean  F1-Score
(%) (%) (%) (%) (%)
Decision Max 82.11 81.47 81.33 81.04 81.40
Trees Min 79.80 79.12 79.16 78.90 79.14
Mean 81.06 80.50 80.38 80.13 80.44
Std 0.31 0.32 0.31 0.32 0.31
k-NN Max 81.65 81.15 80.90 80.56 81.02
Min 79.49 78.79 78.60 78.10 78.74
Mean 80.52 79.97 79.69 79.31 79.83
Std 0.33 0.36 0.35 0.37 0.35
SVM Max 80.88 80.48 80.49 80.37 80.48
Min 78.88 78.42 78.36 78.18 78.39
Mean 79.98 79.62 79.56 79.44 79.59
Std 0.43 0.44 0.46 0.47 0.45

Table 4 shows that the best result was obtained with the Decision Trees Algorithm.

4.CONCLUSION

With today's technology, we can remotely control autonomous vehicles and monitor their
movements in real-time. Using GPS modules, the location information of autonomous vehicles can be
connected to more than one satellite, and location determination can be made with high accuracy. But
sometimes problems occur due to reasons such as GPS signals not being received. That's why we're
looking for new methods. In this study, an embedded system was developed and data was collected in
the external environment by fixing it on the automobile. GPS data showing the location of the car was
also recorded during the data collected. From the collected data, latitude and longitude data were
calculated and the angle between each location and the previous location was calculated and labeled in
four classes North, East, South, and West. Then, an attempt was made to develop a direction
prediction model using IMU data.

K-Nearest Neighbor, Support Vector Machine, and Decision Tree classification Algorithms
were applied to these data. 82.11% Accuracy was calculated with the proposed method Decision Tree
Algorithm. The decision Tree Algorithm was compared with other classification methods and it was
seen that the proposed method was successful.
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1. INTRODUCTION

Detection of dominant colors in online design pictures is vital due to its profound impact on
people's purchasing behaviour. A basic component of vision-based frameworks is color image
segmentation since color pictures contain more data than grayscale pictures (Karthick et al., 2023).
Image analytics, clothing recognition and parsing are crucial steps and play a pivotal role in online
detection and decision systems (Lu, 2023; Gunduz, 2021; Liang,2016). By extracting features from
recognized fashion landmarks, we can improve the analysis of clothing images, making it easier to
predict attributes and retrieve specific clothing items (Bu et al., 2020).

Recently, there has been an increasing interest among researchers in detection algorithms,
spanning traditional and deep learning methods, incorporating image feature extraction for explainable
detection (Liu et al., 2023). The study proposed dominant color representations as a way to decrease
the size of color descriptors, shifting away from histogram-based methods with numerous bins, such
as the reduction to eight colors in MP7DCD (Talib et al., 2013). An approach has been proposed for
treating an image as a graph with user inputs as strict constraints (Shih et al., 2016) and similarly
(Ngoc et al., 2023) focuses on solving the graph-cut problem to find the minimum cut optimizing an
energy function, balancing region and boundary information. To address these challenges, a proposed
technique efficiently extracts the dominant color component (DCC) for optimal thresholding (Agrawal
et al., 2022), which also proposed a multi-view clustering framework using K-means and graphs. The
graph-cut-based multi-view clustering involves calculating similarity matrices, obtaining eigenvectors,
and applying K-means to segregate objects into specified clusters. A spatial K-clustering algorithm,
outlined in (Chang et al., 2015), which strives to minimize errors in assigning data points to clusters
by assessing local texture complexity worked on the selection of optimal features to ensure spatial
homogeneity. Furthermore, as discussed in (Tomasi and Manduchi, 1998) filters operating on the three
bands of a color image, particularly bilateral filters, play a crucial role in enforcing perceptual metrics
in the CIE-Lab color space. These filters are adeptly smooth colors and preserve edges in alignment
with human perception.

In the domain of fashion retrieval, as highlighted in (Tomasi and Manduchi, 1998), learning
methods have demonstrated success. The inclusion of massive attributes contributes to an improved
partitioning of the clothing feature space, facilitating the recognition and retrieval of cross-domain
clothing images (Liao et al., 2018). The paper proposes a method where each pixel color in an image
is replaced by the color in a common palette that is most similar (Liu et al., 2016). This process
classifies all pixels into k-clusters, termed the CHKM feature. An approach outlined in (Lin et al.,
2009), involves the extraction of object proposal descriptors. These descriptors are then used to train
joint textual and image embeddings. In the context of Fashion Image Retrieval (FIR) (Rubio et al.,
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2017), the goal is to retrieve relevant fashion images similar to a query image. Features obtained from
FIR are utilized in an unsupervised histogram clustering-based segmentation algorithm (Park et al.,
2019), to identify regions of uniform texture. The research community's interest in color—texture-
based segmentation (Khotanzad et al., 2003), is motivated by the perceptual description of imaged
objects and diverse applications. Motion vectors from P-frames are employed for
foreground/background segmentation (Mezaris and Kompatsiaris, 2004) and a consensus matrix is
generated from multiple views for K-means clustering (Kalantidis et al., 2013).

Deep learning models such as convolutional neural networks have been used to directly classify
or segment original color images. Even though they work well, advanced classifiers like convolutional
neural networks are computationally expensive and need large sets of precisely annotated training
images (Liu, 2021; Lu, 2022). A clustering method, which interprets an image as a dataset with
multiple dimensions and divides it into distinct parts, can offer improved segmentation results.
Conversely, the edge detection method remains a prevalent strategy for addressing image
segmentation challenges. This technique revolves around identifying points where significant shifts in
grey levels occur (Wang et al., 2012). This study aims to detect the dominant colors for online fashion
retrievals even when multiple objects overlap. The objective is to identify common and popular color
combinations associated with a specific object. A k-means clustering algorithm has been developed
combining quantizing pixels within the corresponding image segment to achieve this.

The rest of the paper is structured as follows. Section 2 reviews related work for the study.
Section 3 describes the proposed models for extracting dominant colors from images and Section 4
presents the hyperparameters of the model and the experimental results. Section 5 concludes the paper.

2. BACKGROUND

Visual aspects play an important role within the dynamic landscape of online fashion retail and
offer potential applications in clothing recognition, retrieval, and e-commerce. As the number of
digital images continues to rise, it has become essential to efficiently organize and sort fashion items
to offer users a personalized and improved shopping experience (Yamaguchi et al., 2012)

Recently, there have been numerous investigations centred around the segmentation and parsing
of images focusing on dominant color extraction methods and content-based image retrieval
techniques. Various computational techniques, including clustering algorithms (Gunduz et al., 2021),
machine learning (Wang et al., 2012), and image processing, are explored for color extraction and
trend analysis. Existing approaches often rely on clothing models trained with tagged samples or
complex And-Or graph representations, which have limitations in handling diverse clothing styles and
poses.

Joint image segmentation and labelling methods have been proposed by Liang et al. as an
integrated system to parse a set of clothing images into semantic configurations using machine
learning techniques (Liang et al., 2016). The image co-segmentation phase of the system extracts
consistent regions from images using the exemplar-SVM (ESVM) technique, and the region co-
labelling phase constructs a multi-image graphical model using segmented regions as vertices. Graph
Cuts algorithm has been used for joint label assignment. The authors evaluate their framework on both
the Fashionista dataset and a newly constructed dataset called CCP.

The study (Hu et al., 2008) proposed method introduces an approach for segmentation using the
graph cuts technique that partitions image pixels based on foreground and background seeds. In this
method, the algorithm is guided by detected faces, and foreground and background seeds where
Foreground seeds are approximated based on the identification of the main color using torso detection,
and background seeds are determined using constrained Delaunay triangulation (CDT). Wang
introduced a similar semantic segmentation model designed to identify compatible color combinations
in everyday photos which utilizes Deeplab V2, trained on the ModaNet dataset (Wang, 2019).

Traditional color detection methods are mainly based on human inferences and manual analysis
makes this process time-consuming. In addition to the conventional methods, the garment image

71



Sultan ZEYBEK&Merve CELIK/ Batman Universitesi Yasam Bilimleri Dergisi 14 (1), 2024, 69-80

retrieval method is proposed based on grab-cut auto segmentation and the dominant color method for
handling both simple and complex backgrounds. A color feature extraction using the color coherence
vector (CCV) and dominant color method tries to achieve rapid and effective garment image retrieval
in the context of the growing demand for online shopping platforms. Experimental results have been
done using a database of 300 images that reached up to 60% precision rate (Liu et al., 2023).

Machine learning and deep learning algorithms have also been widely used for color detection
tasks as the traditional segmentation methods face limitations. With the data-driven approaches, the
fashion industry started to use social media images to automatically analyze fashion images,
particularly runway images, for trend prediction. The study (Lai and Westland, 2020) focuses on
machine learning techniques to automatically generate color palettes for fashion with a set of ground-
truth data. Color palette generation combined with the k-means clustering algorithm has been
compared with people detection and foreground/background segmentation before clustering.
Experimental results showed that the image segmentation method outperformed the colors of the
garments displayed.

The paper introduced a method for semantic segmentation that utilizes deep learning techniques
along with color quantization and K-means clustering to extract dominant colors from salient objects
(Gunduz et al., 2021). This approach employs a modified Inception-ResNet architecture for semantic
segmentation and integrates SALGAN for salient object detection. Furthermore, K-means clustering is
utilized to quantize the pixels within the segment and extract the dominant colors. Another study
proposed a method for color image segmentation using Support Vector Machine (SVM) and Fuzzy C-
Means (FCM) (Wnag et al., 2012) based on a local spatial similarity measure model and Steerable
filter. These features are fed into an SVM classifier trained using FCM.

Some studies focused on metaheuristics, fuzzy set theory and graph cut techniques to improve
the proposed models' performance. The study (Agrawal et al., 2022) proposes the use of the Adaptive
Whale Optimization Algorithm (AWOA) to determine optimal threshold values introducing a new
segmentation score for evaluation. While existing methods employ parametric and non-parametric
strategies with entropic and non-entropic objective functions for threshold determination, this study
proposed a DCC-based method for thresholding color images compared to the Gravitational Search
Algorithm (GSA), Differential Evolution (DE), and Whale Optimization Algorithm (WOA). Karthick
et al. proposed the S-fuzzy normalized graph cut (S-FNGC) method based on the common S-
membership function to improve the image segmentation process (Karthick et al., 2023) To this end,
each pixel in the color image has a functioned into a fuzzy region as a fuzzy weighted graph to
represent the relationships between pixels. The proposed model has been compared with existing
approaches such as mask thresholding, Gabor filter, Genetic algorithm (GA), and K-means clustering
algorithm using the Barkey Segmentation dataset. The s-FNGC method outperforms other techniques,
offering better segmentation accuracy and lower error rates. By integrating fuzzy set theory and graph
cut techniques, it effectively addresses the challenges associated with segmenting complex color
images. The findings of the study highlight the potential of the S-FNGC method for various computer
vision applications requiring accurate and efficient image segmentation.

3. METHODS
In this section, the proposed model has been given that leverages a uniform framework based on
K-means clustering and graph-cut techniques, designed for both single-view and multi-view datasets.
To this end, firstly object detection and Graph-Cut Algorithm have been defined and then, the
YOLOvV4 and U-Net model have been outlined which comprises two distinct phases: data preparation
and model training.

3.1. Object Detection and Graph Cut Algorithm
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The initial module of the proposed model contains object detection and graph-cut stages. Object
Detection algorithm effectively identifies all fashion items within the image which encompasses both
classification and localization processes. Within this model, there exist three distinct classes: top,
bottom, and middle. The algorithm proceeds with localization to determine the precise position of the
identified class after the detection of one or more of these classes within the input image. This step is
crucial for subsequent steps of segmentation with the Graph Cut algorithm (Lu et al., 2023). Within
the Graph Cut algorithm, the image is represented as a graph and the segmentation problem is framed
as finding the optimal cut in this graph. It is especially useful for tasks where the background of the
image is complex or where there are other objects in the image that are similar to the foreground
object. This algorithm requires precise localization data to effectively segment the image. The sample
output of the Object Detection phase and Graph Cut Algorithm is represented in Figure 3.1.

. Object — - Graph Cut MBS
Detection

)qyn

. Object ———

S ¢ o
Detection Graph Cut——— I

t S iy

Figure 3.1 Object Detection and Graph Cut Algorithm

3.2. Extraction of Color Candidates from Segmented Images

The k-means clustering method has been employed to extract candidate colors from segmented
images. K-means clustering is a widely recognized technique utilized for low-level image
segmentation tasks. As an unsupervised clustering algorithm, K-Means effectively groups data points
into k clusters, where each cluster represents a distinct colour after removing dominant colours.
Initially, a multitude of candidate colors is extracted and subsequently refined based on their
respective features.

Before operating the K-Means algorithm, we preprocess images using the Binary Filter. This
filter diminishes noise by replacing the intensity of each pixel with a weighted average derived from
neighbouring pixels. Additionally, during the application of K-Means, only pixels selected by the
Graph Cut Algorithm are considered. Following the extraction of candidate colors, we derive various
features such as contrast, saturation, and the area covered by each candidate color. The CIELAB color
space is chosen due to its perceptually uniform nature, where equal changes in L*, a*, and b*
correspond to equal perceived changes in color. In the CIELAB color space, color is defined in a way
that corresponds closely to human perception, with three components: L* (Lightness), a* (Green-Red
axis), and b* (Blue-Yellow axis). L* indicates the perceived lightness of a color, ranging from 0
(black) to 100 (white), with higher values indicating lighter colors and lower values indicating darker
ones. The a* axis represents the spectrum from green (-a*) to red (+a*), while the b* axis spans from
blue (-b*) to yellow (+b*) (Chang and Mukai., 2022). Positive values on both axes indicate the
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presence of the respective color, while negative values indicate its absence. These components are
essential for tasks such as measuring contrast and saturation in image processing, as they provide a
precise way to compare colors based on human perception. Contrast represents the brightness of a
color, while saturation denotes its richness. These attributes play a pivotal role in ranking candidate
colors. Equations 1 and 2 below represent the computation of contrast and saturation. These metrics
contribute significantly to the refinement and selection of optimal candidate colors for our research
purposes.
Lmax—Lmin
¢ = Lmar—bmin) - (1)
where Lyip = Min(Lygiues) and Lpax = Max(Lygyes)-
S=+ya?+b? (2)

Equation 1 defines the contrast, denoted as C, computed from all L values within the Lab color
space. This formula yields the contrast value, reflecting the dispersion of L values across the image.
Specifically, high-contrast images exhibit a broad spectrum of L values, whereas low-contrast images
feature a narrower range of L values. Equation 2 computes the saturation, represented as S, as the
square root of the sum of the squares of the a* and b* values divided by the L* value. Saturation
serves as an indicator of the distance of the a* and b* values from zero relative to the L* value.
Images with high saturation boast significant a* and b* values, whereas those with low saturation
present smaller a* and b* values. Consequently, Equation 1 assesses the disparity between the
lightness of each pixel and the average lightness of the image, while Equation 2 gauges the deviation
of pixel colors from neutral tones (a=0, b=0). Together, these equations facilitate the calculation of
contrast and saturation within the CIELAB color space. Additionally, we quantify the area occupied
by the color candidate under scrutiny. This metric, termed Area, corresponds to the number of pixels
attributed to the candidate color. Such calculations provide valuable insights into the spatial
distribution and prominence of color candidates within the image context.

3.3. Sorting Final Colors

In the final stage of our analysis, we aim to refine our candidate colors by eliminating similar
hues. This process entails pairwise comparisons of colors, necessitating a metric that amalgamates the
three CIELAB components into a singular indicator representing the comprehensive color disparity
between two samples. To this end, we employ CIEDE2000, also referred to as AE2000, a color
difference formula and metric endorsed by the International Commission on Illlumination (CIE) for
quantifying and evaluating the perceived color disparity between two entities. AE2000 yields higher
values to signify greater disparities in perceived color. Thus, it inherently serves as a threshold,
functioning as a hyper-parameter within our methodology. We use AE2000 to set a standard for
recognizing colors with noticeable differences, making our color selection more precise. In fashion,
we focus on different aspects, with the size of color areas being especially important. This tells us how
much space each color takes up and how prominent it is in the product. Contrast is also key because it
affects how textures and patterns look and how well colors go together. Saturation, while less critical
than area and contrast, still plays a role in how vibrant the colors appear. Our study highlights the
importance of area, contrast, and saturation in selecting colors for fashion products, though their
significance may vary depending on the product type. Through careful testing, we've determined the
varying importance of these factors across different fashion categories, improving how we choose
colors for products.

Figure 3.2 represents the flowchart of the proposed method. Utilizing the K-Means algorithm,
the color features are organized into a defined number of clusters, facilitating the identification of
dominant colors within the image. The cluster centres derived from the K-Means algorithm accurately
represent the dominant colors present in the visual content to prepare ground truth. Then object
segmentation detection has been done using YOLOv4 and U-Net algorithms. YOLOv4 is known for
quickly detecting objects in one go, while U-Net is skilled at precise object detection in high-
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resolution images. The study compares how these models perform in various contexts and
applications. The next section presents the procedure for images which are converted, normalized, and
scaled to fit both models' input and output formats. The dataset includes diverse object classes for
thorough evaluation. Customized setups are created for both YOLOv4 and U-Net.

3.5. YOLOV4 and U-Net Architectures

The dual-phase application of YOLOv4 presents a streamlined and efficient solution,
seamlessly integrating processes encompassing dominant color identification, object detection, and
color analysis.

Start

v
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Figure 3.2 Flowchart of the proposed model

This approach not only enhances the effectiveness of color-centric tasks but also offers a swift

and reliable methodology for diverse visual analysis requirements. YOLO is trained on the COCO
dataset with optimizations for fast detection. U-Net, originally for medical images, is adapted for high-
resolution object detection. Training has been done separately for each model, focusing on comparing
training times and performance metrics, considering YOLO's quick trainability and U-Net's deep
learning requirements. The implementation of a dual-phase methodology entails the breakdown of a
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given task into more specialized subtasks, thereby enabling a comprehensive analysis of the target
domain. In the context of the YOLOV4 application for the identification of dominant colors, the dual-
phase approach comprises a systematic progression from general object detection to more focused
color analysis. During the initial phase, the YOLOv4 algorithm has been employed to detect and
classify objects within the image. Subsequently, in the first phase, the detected objects undergo
regional segmentation, wherein each segment encapsulates the color features pertinent to the identified
object. These features, including color histograms or RGB values, serve as the basis for subsequent

analysis.

4. EXPERIMENTS
This section reports on the experimental setting and comparable performance results of the
proposed models.

4.1. Experimental Setup, Dataset, and Preprocessing Steps

In this study, outdoor images of people and semantic segmentation masks of their clothing
dataset have been used. This dataset has 1000 images and matching segmentation masks, showing
different clothes people wear. It covers 59 types of objects, all in a standard size of 825 by 550 pixels
and saved as PNG files. The masks outline areas like shirts, hair, pants, and more, with one class for
the background. There's also a CSV file detailing these classes. The dataset contains both JPEG and
PNG files, with PNG preferred for its higher quality. It's useful for research in computer vision and
fashion analysis, aiding in tasks like person detection and clothing recognition in outdoor scenes.

This dataset has broad applications, from fashion industry progress to improved surveillance
and understanding of human behavior. It's a valuable resource for studying attire recognition outdoors
and reflects the growing connection between technology and fashion analysis. In the data
preprocessing phase, several essential steps are undertaken to prepare the dataset for subsequent
analysis and model training. Firstly, images are loaded from the dataset using standard libraries like
OpenCV. Next, the images are resized to a uniform size and standardized to ensure consistency across
the dataset. Pixel values are then normalized to a standardized scale, typically ranging from 0 to 1, to
facilitate model convergence and stability during training. Following this, images are converted to a
suitable color space, such as RGB, HSV, or LAB, to enable effective dominant color extraction,
considering specific application requirements and computational efficiency. Labelling and
preprocessing of training data sets have been done for the stage of effective model training. The model
is trained using transfer learning principles, with a primary focus on detecting apparel features based
on contour and appearance, irrespective of color variations. Table 1 reports the hyperparameters of the
U-Net and Yolov4 models.

Table 1. Hyperparameter setup for U-Net and Yolov4 models

Hyperparameters Value
Epoch number 120

Activation Function ReLU

Learning Rate for Adam 0.001
Hidden Layers 18

5. RESULTS AND DISCUSSION

The performance of both models has been evaluated using accuracy and loss metrics with a
primary focus on accuracy. Figure 4.1 represents visual representations of accuracy metrics, offering
valuable insights into the comparative performance of YOLOv4 and U-Net across evaluation
scenarios. Table 2 reports the results for the training set over 120 epochs.
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Figure 4.1. Training Accuracy and loss results for the Yolov4 model (top), U-Net model (middle), and
training and validation results comparison for Yolov4 (left) and U-Net models over 10 epochs

Table 2. Experimental results over 120 epochs

K-means K-means Gaussian

with with U-Net  Mixture

Yolov4 with U-Net
Accuracy 0.8714 0.70 0.5077
Loss 0.2176 0.30 0.3446

The experimental results demonstrate varying performance metrics across different methods for
object segmentation detection. When utilizing K-means with YOLOv4, the accuracy achieved is
notably high at 0.8714, accompanied by a relatively low loss value of 0.2176. Conversely, employing
K-means with U-Net yields a slightly lower accuracy of 0.70, with a corresponding loss of 0.30.
Gaussian Mixture with U-Net shows the lowest accuracy among the methods at 0.5077, accompanied
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by a loss value of 0.3446. These results suggest that K-means with YOLOv4 outperforms the other
methods in terms of both accuracy and loss, indicating its effectiveness in object segmentation
detection tasks. The performance of the K-means algorithm has also been compared with Gaussian
Mixture Model (GMM) over the precision metric for the selection of dominant colors. The precision
metric serves as a pivotal indicator of the algorithm's capability to accurately identify dominant color
components within the image dataset under scrutiny.

6.CONCLUSION

This study introduces a novel and adaptable approach to dominant color extraction in the
context of online fashion retrieval. By combining K-means clustering with segmentation techniques,
our proposed framework demonstrates versatility across images. According to the experimental
results, in the U-Net model, the dense layer structure leads to slower training, while YOLOvV4 exhibits
faster training with higher accuracy rates. The YOLOv4 model represents a promising solution to the
longstanding challenges of object detection within the fashion domain, thereby contributing to
advancements in computer vision applications geared towards apparel recognition and
recommendation systems.
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Degisen yildizlarin smiflandirilmasi, geleneksel yontemlerle bazen
zorlu bir siire¢ olabilir. Gokbilimcilerin, genellikle yildizlarin
parlaklik egrilerini ve diger fiziksel o6zelliklerini analiz ederek
smiflandirma yaptiklari siireg, zaman alict ve zahmetli olabilir.
Transfer 6grenimi yaklasimi, bu noktada 6nemli bir rol oynayabilir.
Bu calisma ile gokbilimcilerin yildiz siniflandirmasi yaparken daha
az sayida veri etiketlemesi yaparak, caligmalarini yapmalarini
saglaylp, zaman alici ve zahmetli bir siirecin kisaltilmasi
amaglanmugtir. Transfer 6grenme igin bir derin sinir ag1 egitilmis ve
bu modelin performans: diger makine 6grenmesi yontemleriyle de
karsilastirilmistir. Model egitiminde kullanilan veri setleri, CoRoT
hedefleri i¢in yapilan ¢alismalardan elde edilmis veri setleridir. Bu
veri setleri CoRoT hedeflerinin 151k  egrileriyle yapilan
hesaplamalarindan olusur. Transfer 6grenme igin egitilen temel
model metrikleri incelendiginde dogruluk, duyarlilik, hassasiyet ve
fl-skor degerlerinin %94 oldugu bulunmustur. Degisen yildizlarin
siiflandirilmasinda transfer 6grenimi yaklagimi kullanildiginda,
daha once siniflandirilmig yildizlarin bilgileri ve 6zellikleri yeni
yildizlarin - siiflandirilmasinda  kullanilabilir. Calismadan elde
edilen temel modelin astronomi alaninda farkli problemler ve farkli
veri setleri i¢in yeniden kullanilabilir olmas1 ve bu alanda calisan
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Classifying variable stars can sometimes be a challenging process
using traditional methods. The process by which astronomers
classify stars, often by analyzing their brightness curves and other
physical properties, can be time-consuming and laborious. The
transfer learning approach can play an important role at this point.
This study aims to shorten a time-consuming and laborious process
by enabling astronomers to do their work by labeling fewer data
while classifying stars. A deep neural network was trained for
transfer learning and the performance of this model was compared
with other machine learning methods. The data sets used in model
training are data sets obtained from studies conducted for CoRoT
targets. These data sets consist of calculations made with the light
curves of CoRoT targets. When the basic model metrics trained for
transfer learning were examined, it was found that the accuracy,
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precision, recall and fl-score values were 94%. When transfer
learning approach is used to classify variable stars, the information
and properties of previously classified stars can be used to classify
new stars. It is expected that the basic model obtained from the study
will be reusable for different problems and different data sets in the
field of astronomy and will contribute to researchers working in this

field.
2024 Batman University. All rights reserved

1. GIRiS

Astronomi alaninda gozlem yeteneklerimizin gelismesi, beraberinde biiylik boyutlarda verinin
ortaya cikmasina sebep olmustur. Bu biiyiik boyutlu verilerin islenmesi, bilgiye doniistiiriilmesi
bilgisayar algoritmalariin kullanimini1 zorunlu kilmigtir. Toplanan veri miktarinin artmasiyla birlikte
bu alandaki veri madenciligi, biiyilk veri uygulamalari, makine Ogrenmesi ve yapay zeka
uygulamalarmin sayisi her gegen giin artmaktadir (Ozkan ve Kayhan, 2021).

Degisen yildizlarin siniflandirilmasi, geleneksel yontemlerle bazen zorlu bir siireg¢ olabilir.
Gokbilimeiler, genellikle yildizlarin parlaklik egrilerini ve diger fiziksel 6zelliklerini analiz ederek
simiflandirma yaparlar. Ancak, bu siire¢ zaman alici ve zahmetli olabilir. Bu asamada gokbilimciler
cesitli makine 6grenmesi algoritmalarindan da faydalanabilirler.

Ozkan ve Kayhan (2021) ¢alismalarinda astronomi alaninda makine dgrenmesi kullanilarak son
bes yilda igerisinde 3000’e yakin ¢alismanin yapildigini, ¢alismalarin hakemli ve hakemsiz dergilerde
yayinlanarak toplamda 17000’e yakin atif aldigini belirtmislerdir. Azari vd. (2020) ¢alismalarina gore
astronomide makine Ogrenmesi igerikli yaymlarin yiizdelik dagilimlar1 Sekil 1’de gdsterilmistir.
Sekilde NASA (National Aeronautics and Space Administration) SMD (Bilim Misyonu Direktorliigii)
konular1 genelinde makine Ogreniminin yillik dagilimlar1 goriiliirken 2018’de Giines fizigine ait
yaymlarin yer bilimlerine ait yayimlardan daha fazla oldugu goriilmektedir. Bu durum astronomi
alaninda makine Ogrenmesi algoritmalar1 kullammminin giderek ne kadar yayginlasacaginin bir
gostergesidir.
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Makine 6grenmesi ve sinir aglari algoritmalarinin siklikla kullanildigi bu alanda, kullanilan
modellerin egitimi de bu algoritmalarin 6nemli bir asamasini olusturmaktadir. Egitim siirecinde veri
setleri, parametre segimleri, veri on isleme gibi islemler modellerin genel performansin1 dogrudan
etkilediginden, egitim asamasinin 6nemi bir kat daha artmaktadir.

Egitim i¢in yeterli sayida etiketli veri toplamak, 6zellikle yeni bir arastirmada ilk asamalarda
zordur (Kim vd., 2021). Bu calisma ile gokbilimcilerin yildiz siniflandirmasi yaparken modellerin
egitiminde karsilastiklar1 problemlerin en aza indirgenmesi, daha az sayida veri etiketlemesi yaparak,
zaman alic1 ve zahmetli bir siirecin kisaltilmasi amaglanmugtir.

51 —8— Gezegen Bilimi |
Yer Bilimi
Giines Fizigi (Uzay Fizigi)
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1 T
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Sekil 1. Astronomide makine 6grenmesi konulu yayinlar (Azari vd.,2020)

Jin-Meng vd. (2021) yildizlarin yiizey sicakliklarini tespit igin rastgele orman algoritmasi
kullanmiglardir. APOGEE (Apache Point Observatory Galactic Evolution Experiment) ve LAMOST
(Large Sky Area Multi-Object Fiber Spectroscopic Telescope) veri setlerini kullanarak modellerini
egitmis, APOGEE’de yaklasik %94 LAMOST ta yaklasik %90 basar1 elde etmislerdir.

Brenton vd. (2019) NASA misyonu Kepler tarafindan gézlemlenen gilines benzeri yildizlarin
ylizey doniis siirelerini 6lgmekle ilgilenmis, yildiz yasinin yiizey doniis periyodundan bulmaya
calismiglardir. Caligmalarmin iki farkli adiminda dondiiriicii siiflandirmasi i¢in %89, doéndiirme
periyodunun  bulunmasinda %97 gibi  dogruluk degeri bulmuslardir. Rastgele orman
siniflandiricilarinin, yildiz dénme 6zelliklerini incelemek i¢in miikemmel bir ara¢ olduklarini ve
biiyiik veri kiimeleriyle basa ¢ikmalarina olanak sagladiklarini belirtmislerdir.

Saux vd. (2019) NASA'nm Kepler uydusu K2'nin ikinci gérevinde elde ettigi verilerle yildizlar
siniflandirmaya ¢alismiglardir. Bu ¢aligmada, rastgele orman makine 6grenimi teknigi ile titresen K2
yildizlarin1 otomatik olarak siniflandirmak i¢in bir yontem sunmuslardir. Yontem yildizlar1 dort sinifa
ayirmaktadir: kirmizi dev (RG), ana dizi Giines benzeri yildizlar (SL), klasik pulsatorler (PULS) ve
digerleri. Yildizlarin %80'inden fazlasi i¢in dogru siniflandirma yapmislardir.

Kim vd. (2021) ¢aligmalarinda OGLE (Optical Gravitational Lensing Experiment) (Udalski vd.,
1997) ve EROS-2 (Expérience pour la Recherche d'Objets Sombres) (Tisserand vd., 2007) olmak
iizere iki farkli aragtirmadan elde edilen degisken kaynaklarin tek bantli 151k egrilerinden olusan veri
setleri kullanarak bir yapay sinir ag1 egitmislerdir. Modeli transfer aktarim metoduyla farkl veri setleri
tizerinde basarili bir sekilde ¢alistirabildiklerini ifade etmislerdir.

Sarro vd. (2013) calismalarinda yiiksek ¢oziintrliiklii spektrumlardan tiiretilen temel
parametreleri kullanarak otomatik yildiz degiskenligi siiflandirmasi i¢in gelistirilmis bir yontem
sunmuslardir. Teff ve logg degerlerini, 6832 CoRoT hedefi i¢in Giraffe spektrumlarindan elde
etmislerdir.

Rimoldini vd. (2012) periyodik, periyodik olmayan ve diizensiz 151k degisimleri sergileyen
yildizlarin otomatik siniflandirmasi igin HIPPARCOS verisini kullanmiglardir. Rastgele orman ve
Bayesian aglar1 yontemlerini kullanarak genel yanlis smiflandirma oranlarmin %12’nin altinda
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gergeklestigini ve literatiirde belirsiz veya eksik tiirlere sahip 6051 HIPPARCOS degiskeni i¢in tiir
tahmininde uygulandigini belirtmislerdir.

Hon vd. (2017) katlanmig titresim spektrumlarimin goriintiilerinden bu gorsel o6zellikleri
otomatik olarak 6grenmek icin denetimli 6grenme ile 1D evrisimli sinir ag1 egitmislerdir. Kepler
kirmiz1 devlerinde egitim ve test yaparak, helyum yanma islemi goren kirmizi devleri, kirmizi dev
koldan yiikselenlerden %99'a varan bir dogrulukla ayirmay1 bagsarmiglardir.

2.YONTEM

Bu ¢alismada astronomi arastirmalari neticesinde agilan verilerden yapilmis ¢alismalardan elde
edilen veri setleri kullanilmistir. Sekil 2’de gorildiigi gibi veri seti makine 6grenmesine uygun bir
hale getirilmesi i¢in Onislemlerden gecirilmis ve DNN (Derin sinir aglari) dahil olmak tizere cesitli
makine 6grenmesi yontemleri ile modeller egitilerek performanslart degerlendirilmistir.

Makine Ogrenmesi
Yontemleri

Indirgenmis
Veri

> Rastgele Orman N Performans

Destek Vektor Makinesi Degerlendirme
Naive Bayes
Veri Onisleme Karar Agaclar ‘
| Temel DNN Katmanlarin + |Transfer Model
SMOTE | Model Egitimi | Aktariimas: ?  Egitimi
Sonras1 Veri

Sekil 1. Calismanin akig diyagrami

2.1. Veri Seti

CoRoT (Convection, Rotation and planetary Transits), Avrupa Uzay Ajansit (ESA) tarafindan
gelistirilen bir uzay teleskopu projesidir. CoRoT, yildizlarin i¢ yapilarini, doniis hizlarim ve gezegen
gecislerini incelemek amaciyla 2006 yilinda firlatilmistir. CoRoT, uzaydan yildizlar siirekli olarak
gozlemleyerek, yildizlarin 1s1k egrisindeki degisimleri ve gezegenlerin yildiz 6niinden gegislerini
tespit eder. Bu bilgiler, yildizlarin i¢ yapisini, donme hizlarini, yerlesik manyetik alanlarini ve
gezegenlerin boyutlarini ve yoriingelerini belirlemek i¢in kullanilir.

Bu ¢aligmada test edilen makine 6grenmesi yontemleri ve yapay sinir aglar1 egitiminde, Corot
hedefleri icin elde edilen 151k egrilerinden ¢ikarilan verilerle olusturulmus, Sarro vd. (2013)
calismalarindan elde edilen veri seti kullanilmistir. Yine transfer 6grenimi testi i¢in Dubath vd. (2011)
HIPPARCOS veri seti igin yaptiklar calisma ile iiretilen veri seti kullanilmistir. Bu calismada
kullanilan veri setleri CDS tarafindan sunulan lisans altinda kullanilmigtir. Bu lisans, veri setinin ticari
olmayan kullanimina kaynak ve lisans bilgilerinin uygun sekilde belirtilmesi sart1 ile izin vermektedir.

Veri seti VLT deki Giraffe spektrografi ile gézlemlenen CoRoT hedeflerini siniflandirmada
kullanilan hem fotometrik zaman serisinden tiiretilen hem de spektrumlardan tiiretilen fiziksel
parametreleri icerir. Veri setinde yaklasik 10100 kayit bulunmaktadir. On deneylerde veri setindeki
baz1 simiflara ait 6rnek sayilart ¢ok diisiik oldugu igin, modeli asir1 uyum problemine gotiirdiigii
goriilmiistiir. Bu sebeple bu siniflar veri setinden atilmustir.

2.2. Veri Onisleme
Veri Onisleme siireci, siniflandirma algoritmalarindan daha dogru sonuglar alinmas1 ve daha iyi
performans gostermesi amaciyla veri setindeki uygunsuzluklar1 gidermek icin gerekli bir ¢alismadir.
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Bu asamada eksik veriler giderilir, hatali veriler diizeltilir, tekrarlanan kayitlar silinebilir,
siniflandirmada anlamsiz alanlar atilabilir. Bu calismadaki veri setindeki en biiylik problem veri
setinin dengesizligidir. Bu problemin ¢oziimil i¢in sentetik kayitlar olusturularak dengesizligin
giderilebilecegi diisiiniilmiistiir.

Dengesiz sinif dagilimi, yiiksek dogruluk degerlerine ulagsmay1 engelleyen nemli bir sorundur.
Bu soruna ¢o6ziim olarak Chawla (2002) tarafindan tanitilan SMOTE (Synthetic Minority Over-
sampling Technique) kullanilmustir. Istatistiksel bir yontem olan SMOTE azinlik sinifinin &rnek
sayisini artirarak sinif dengesini saglamay1 amaclamaktadir.

2.3. Oznitelikler

Vmag: Yildizin goriiniir parlakligidir. Goriiniir biiyiikliik 6l¢limiine fotometri denir. Fotometri
ise fotometrik sistemlere ait ¢esitli filtrelerle birlikte yapilir. Goriiniir parlaklik degeri kendi 1s1ma
giicliyle ve diinyaya olan uzakligiyla alakalidir.

Nul, Nu2: Yildizlarin donme periyotlaridir. Yildizlarin donme periyotlari, cesitli faktorlere
bagl olarak degisebilir. Ozellikle, yildizin kiitlesi, boyutu ve yasina bagli olarak degisen donme
hizlar1 gézlemlenir. Geng yildizlar genellikle hizli donerken, yash yildizlar daha yavas donebilirler. Bu
donme hizlari, y1ldizin manyetik alanini, yiizey aktivitelerini ve y1ldiz lekelerini de etkiler.

All, A21: Yildiz periyotlarinin fourrier serisindeki ilk terimin genligidir. Fourier serisi
doniisiimii, bir periyodik fonksiyonun bir dizi siniis ve kosiniis fonksiyonu toplamina doniistiiriilmesi
islemidir. Bu doniisiim, bir fonksiyonun periyodik bir sekilde genisletilmesi ve daha sonra bu
genisletilmis fonksiyonun siniis ve kosiniis terimlerine ayrilmasiyla gerceklestirilir.

Teffl, Teff2: Yildizin etkin sicakligidir. Yildizlarin i¢ bolgelerindeki termoniikleer reaksiyonlar
sonucu olusan enerji, yildizin yilizeyine ulagirken kayip yasar, bu nedenle ylizey sicakligi ile etkin
sicaklik arasinda farklar olur. Etkin sicaklik, bir yildizin elektromanyetik radyasyonunun hangi dalga
boylarinda yogunlastigini belirlemek i¢in kullanilir. Bir yildizin etkin sicakligi, spektral sinifini
belirlemede ve yildizin evrimini anlamada 6nemli bir gosterge olarak kabul edilir.

2.4. Makine Ogrenmesi Yontemleri

Makine 6grenimi, bilgisayarlarin gecmis Orneklerden Ggrenmesine ve biiyiik, giiriiltilii veya
karmagsik veri kiimelerinden ayirt edilmesi zor kaliplar1 algilamasina olanak taniyan cesitli istatistiksel,
olasiliksal ve optimizasyon tekniklerini kullanan bir yapay zeka dalidir (Cruz ve Wishart, 2006). Bu
calismada sadece transfer aktarimi i¢in yalnizca bir DNN egitilmemis ayn1 zamanda bu DNN modelin
cesitli makine 6grenmesi yontemleriyle de performanslari karsilagtirilmstir.

Makine 6grenmesi modellerinde hiperparametreler, modelin yapilandirilmasini ve egitimini
yonlendiren ayarlamalardir. Bagimli ve bagimsiz degiskenler arasindaki iliskiyi temsil eden
matematiksel fonksiyonlara baghdir. Bir regresyon formiiliindeki bir sabit deger, KNN (K-en yakin
komsular) algoritmasindaki komsuluk sayisi, SVM (Destek vektdor makinesi) yontemindeki
diizglinlestirme katsayis1 gibi degerler uygulanan yontem icin birer hiperparametredir. Her bir problem
icin bu degerler degisebilir. Hiperparametre ayari, bir yontem i¢in modelin performansini olumlu veya
olumsuz yonde degistirir. Makine 0grenmesi caligmalarinda her zaman modelin performansini iist
diizeye ¢ikaracak olan parametreler tespit edilmeye calisilir. Bu ¢alismada hiperparametreler her bir
modelde de en iyi metrikleri vermesi i¢in tespit edilmistir.

Karar Agaclan

Temel yaklasim, Orneklerden asamali olmayan Ogrenmedir. Sistemler, bir simiflandirma
goreviyle ilgili bir dizi durumla sunulur ve drneklerin verildigi belirli siraya gore degil, drneklerdeki
frekans bilgilerine gore yukaridan asagiya bir karar agaci gelistirir (Quinlan, 1986). Bu agaglar, veri
setindeki bilgileri en iyi sekilde bolecek ve genelleme yetenegi yiiksek modeller olusturacak sekilde
egitilirler.
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Agac yapis1 yapraklar ve karar diigiimlerinden olusur. Kokten baslayarak her karar diigiimii
girdiye bir bolme sinamasi uygular ve sonuca gore dallardan biri alinir. Bir yapraga ulasildiginda
arama durur. Burada 6rnegin hangi sinifa ait olduguna karar verilir.

Karar agaci kurallardan olusan bir kural tabanina doniistiiriilebilir ve kurallarin yorumlanmasini
kolaylastirir. Kara agaci 6grenmesi parametrik degildir, boylece agag¢ ihtiya¢ duyuldugunda biiyiir
(Alpaydin, 2019). Bu gibi durumlar karar aga¢larinin avantajlar arasinda yer alir.

Rastgele Orman

Rastgele ormanlar, birgok karar agacinin bir araya gelerek olusturdugu bir ensemble (topluluk)
yontemidir. Her bir karar agaci, farkli bir alt veri kiimesi ve Ozellik kiimesiyle egitilir. Boylece,
genellikle daha giiclii, daha kararli ve daha az asir1 6grenmeye egilimli modeller iiretilir.

Rastgele orman algoritmasma gore ilk olarak egitim verisinden ornekler alinarak farkli alt
kiimeler olusturulur. Her bir alt kiime icin bir karar agaci olusturulur. Bu siirecte her diigiim icin
rastgele bir ozellik alt kiimesi kullanilir. Bu durum agir1 uyum riskini azaltir. Sonraki asamada tahmin
edilen her bir hedef i¢in oylar hesaplanir ve en yiiksek oyu alan tahmin secilir.

Rastgele orman algoritmasi hem regresyon hem de siniflandirma problemlerinde kullanilabilir.
Bu algoritma asir1 uyum problemini Onlemektedir. Ayrica mevcut 6zellikler arasindan en Gnemli
ozelligi tanimlamak icin de kullanilabilir (Cebi, 2020). Bu 6zellikler rastgele orman algoritmasinin
avantajlar1 olarak gosterilir.

K-En Yakin Komsular (KNN)

Makine 6grenmesinde, siniflandirma ve regresyon problemlerini ¢6zmek icin kullanilan basit ve
etkili bir algoritmadir. Temel yaklasim, bir veri noktasini etiketlemek veya tahmin etmek i¢in, ona en
yakin olan k komsusunun etiketlerini veya degerlerini kullanmaktir. En yakin noktalar bulunurken
oklit, manhattan ve minkowski uzaklik degerlerine bakilir.

KNN algoritmasi uygulanmasi kolay bir algoritmaya sahip olmasi, siniflandirma ve regresyon
icin kullanilabilmesi avantajlar1 olarak goriilmektedir. Ancak, bagimsiz degiskenlerinin artmasiyla
birlikte yavaglamasi, yiiksek hafiza ihtiyaci, 6rnek sayisinin artmasina paralel olarak tahmin siiresinin
artmasi dezavantajlari olarak karsimiza ¢ikmaktadir (Aticili 2022).

Destek Vektor Makinesi

Makine kavramsal olarak su fikri uygular: giris vektorleri, ¢ok yiiksek boyutlu bir 6zellik
uzayina dogrusal olmayan bir sekilde eslenir. Bu o6zellik uzayinda dogrusal bir karar yiizeyi
olusturulur. Karar yiizeyinin 6zellikleri, makinenin yiiksek genelleme yetenegi kazanmasini saglar
(Cortes, 1995). Destek vektor makinesi, veri noktalari arasindaki en biiylik marji (mesafe) maksimize
etmeye c¢alisarak noktalar1 birbirinden en iyi sekilde ayiran, bir karar sinir1 belirler. Veri dogrusal
olarak ayrilabiliyorsa bir hiper diizlem bulur, eger veri dogrusal ayrilmiyorsa veriyi ¢ok boyutlu
0zellik uzayina doniistiirerek dogrusal ayristirilabilir hale getirir.

Naive Bayes

Naive Bayes siniflandirici, olasiliga dayali bir makine 6grenimi siniflandirma algoritmasidir ve
Bayes teoremini esas alir. Smiflandirict bir eleman igin her durumun olasiligint hesaplar ve olasilik
degeri en yiliksek olana goére siniflandirir (Hatipoglu 2023). Test kiimesindeki bir veri egitim
kiimesinde gozlemlenemiyorsa tahmin yapmaz. Bayes siniflandirici, her Ozniteligin birbirinden
kosulsal bagimsiz oldugu ve 6grenilmek istenen kavramin tiim bu 6zniteliklere kosulsal bagli oldugu
bir Bayes ag1 olarak da diisiiniilebilir (Anonim, 2023).
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2.5. Derin Ogrenme

Yapay sinir aglari biyolojik canlilardaki sinir aglarindan esinlenerek gelistirismis matematiksel
model ve algoritmalardan olusan yapay zekanin alt dalidir. Yapay sinir aglari tahmin modelleri
gelistirmek i¢in olusturulmus istatistiksel bir yaklagimdir (Staub vd.,2015). Ilk yapay sinir ag1 modeli
1943 yilinda Warren McCulloch ve Walter Pitts tarafindan gelistirilmistir.

Derin 6grenme, yapay sinir aglar1 ve benzeri makine dgrenme algoritmalarini igeren bir alani
kapsar, bu algoritmalarda birden fazla gizli katman bulunur. Yani, birbirine bagli ¢ok katmanli bir
yapay sinir ag1 kullanilarak bilgisayarmm mevcut verilerden yeni veriler elde etmesini saglayan bir
calisma alanidir. Hinton vd. (2006) ¢alismalarinda, derin 6grenme (Deep Convolutional Neural
Network) adi verilen yeni bir yaklasimi ortaya koymustur ve ¢alismalariyla yapay sinir aglarina yeni
bir perspektif kazandirmistir.

Derin 6grenme, gozetimli, yar1 gozetimli veya gozetimsiz bir sekilde gerceklestirilebilir. Ayrica,
pekistirmeli 6grenme yaklasimi da derin yapay sinir aglar1 ile basarili bir sekilde uygulanabilir (Dogan
ve Tiirkoglu, 2019).

Temel bir sinir ag1, girdi ve ¢ikti katmanlari arasinda bir veya iki gizli katman igerebilirken,
derin Ogrenme aglari, diizinelerce hatta yiizlerce katmana sahip olabilir. Bu fark, modelin
karmasikligin1 ve 6grenme kapasitesini artirma potansiyelini temsil eder. Ancak, daha fazla katman
eklemek ayn1 zamanda daha fazla parametre ve hesaplama kaynagi gerektirir.

Derin 6grenme, sinir ag1 katmanlar aracilifiyla ham verileri alir ve bu bilgileri siiflandirir.
Ornegin, bir sinir ag1 kus goriintiileriyle egitildiginde, kuslar1 tanimak icin kullanilabilir. Daha fazla
katman eklemek, 6rnegin giivercini kartaldan ayirt etmek gibi daha kesin siniflandirmalar elde etmeye
yardimci olabilir. Ancak, bu ekstra karmasiklik daha fazla veri ve hesaplama giicti gerektirebilir.

Her bir katman, agin 6grenme siirecine katkida bulunur. Girdi katmani, ham verileri alir; gizli
katmanlar, bu verileri daha soyut ve yiiksek diizeyli 6zelliklere doniistiirmekten sorumludur; ¢ikti
katmani, bu 6zellikleri belirli bir sinifa veya degere atar. Daha fazla gizli katman eklemek, agin daha
karmasik ve ozellestirilmis ozellikler 6grenmesine olanak tanir, ancak ayni zamanda egitim siirecini
zorlagtirabilir.

Derin 6grenme modellerindeki katmanlar, bilgiyi dnceki katmanlardan alarak ve ardindan bu
bilgileri bir sonraki katmana ileterek modelin mimarisini olusturan temel yapi taglaridir.

Girig katmani, ham girdi verilerini alir ve dnceden tanimlanmus filtrelerle 6n isleme yaparak,
orijinal goriintiiye ek bilgiler ekler ya da orijinal veri matrisini diizlestirerek model girisine uygun hale
getirir.

Aktivasyon katmani ¢iktilarin belirli bir araliga sinirlanmasi veya belirli bir formu almasi igin
kullanilan bir matematiksel iglemler setidir. Bu katman, agin 6grenme kapasitesini artirmak, modelin
dogrusallik digsinda 6grenmesini saglamak ve agin daha karmagik Oriintiileri 6grenmesine yardimci
olmak amaciyla kullanilir. Sik kullanilan bir aktivasyon fonksiyonu, rectified linear unit (ReLU)
fonksiyonudur. ReLU, f(x)=max(0,x) seklinde ifade edilir ve giris degeri negatifse sifir, pozitifse
kendisi olarak ¢ikt1 iiretir. Bu, dogrusallik olmayan bir 6zellik ekleyerek ve agin daha karmasik
orlintiiler Ogrenmesine yardimci olarak agin performansini artirabilir. RELU’dan farkli olarak
sigmoid, tanh ve softmax gibi fonksiyonlar da bulunur.

Dropout, yapay sinir aglarinda kullanilan bir regiilerleme teknigidir ve agm ezberlenmesini
onlemek icin tasarlanmistir. Ezberleme (overfitting), bir modelin egitim verilerine asir1 derecede uyum
saglamasi, ancak yeni ve goriillmemis verilere genellenme yeteneginin diisiikk olmasi durumunu ifade
eder. Dropout katmaninda, egitim sirasinda rastgele secilen ndronlar (veya dugiimleri) belli bir
olasilikla devre dig1 birakilir. Yani, her egitim 6rnegini islerken, her bir néronun devre disi birakilma
olasiligi vardir. Bu devre disi birakilan noronlar, o egitim adiminda modelin 6grenme siirecine
katilmazlar.

Tam bagli katman, bir 6nceki katmandaki tiim néronlarla baglantilidir, yani her bir ¢ikis néronu,
giris katmanindaki tiim noronlarla iligkilidir. Ayn1 zamanda yogun katman olarak da adlandirilir. Tam
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bagli katmanin temel amaci, onceki katmanlardan gelen 6zellikleri kullanarak final siniflandirmay1
gerceklestirmektir ve geriye yayilim algoritmasi ile egitilirler.

Bu katmanlar, derin 6grenme modellerinde farkli islevlere sahiptir ve birlikte ¢aligsarak karmasik
veri setlerinden anlam c¢ikarilmasini saglar. Her katmanin 6zel rolii, modelin genel performansini
etkiler.

Hata fonksiyonlari, bir modelin tahminlerinin gergek degerlere olan uzakligini 6lgerek egitim
sirasinda optimize edilmesi gereken bir metrik sunar. Bu fonksiyonlar, modelin performansini
degerlendirmek ve gelistirmek adina kritik 6neme sahiptir (Fortuner, 2023).

Ogrenme orami (learning rate), bir makine dgrenimi modelinin, egitim sirasinda agirliklarini ve
bias'larin1 gilincellerken kullanilan bir hiperparametredir. Gradyan inisi (gradient descent) gibi
optimizasyon algoritmalarinda, her giincelleme adiminin boyutunu kontrol etmek i¢in kullanilir.
Ogrenme orani, her egitim iterasyonunda giincellenen parametre degerlerine ¢arpan bir dlgekleme
faktoriidiir. Bu oranin degeri genellikle 0 ile 1 arasindadir. Ogrenme oraninin se¢imi, modelin hizli ve
etkili bir sekilde 6grenmesini etkileyen dnemli bir faktordiir.

Yiiksek 6grenme oraninda modelin hizli bir sekilde 6grenmesine neden olur. Ancak bu durum
gegebilecegi minimum noktalar1 atlamasina ve istikrarli bir sekilde yaklagmaktansa uzaklasmasina
sebep olabilir. Bu durumda, modelin agirliklar1 ve bias'lar1 ¢ok hizli bir sekilde giincellenir, bu da bir
optimizasyon probleminin ¢6ziimiine ulasgamamasina neden olabilir (Egrioglu vd., 2020).

Diisiik 6grenme oraninda modelin daha istikrarli bir sekilde 6grenmesine neden olur. Bu
durumda da daha yavas bir 6grenme hizina sahip olur. Bu durumda, modelin minimuma yaklagmasi
daha stabil olabilir, ancak bu da egitim siirecinin daha uzun siirmesine neden olabilir.

Optimal 6grenme orani, spesifik bir problem ve veri seti i¢in ampirik olarak belirlenir.
Genellikle, egitim siirecinin baglarinda farkli 6grenme oranlar1 denemek ve modelin performansim
gozlemlemek yararli olabilir. En iyi 6grenme oranini bulmak, grid search veya random search gibi
yontemlerle gerceklestirilir.

Optimizasyon algoritmalari derin O6grenme modellerinin 6grenme siirecini yonlendiren
stratejilerdir. Bu algoritmalar, modelin parametrelerini agirliklar ve bias'larimi giincelleyerek, hata
fonksiyonunu minimize etmeyi hedefler. Bu siire¢, modelin gergek degerlerle tahminleri arasindaki
farki en aza indirerek, daha dogru ve genellestirilebilir tahminler elde etmesi icin gergeklestirilir.

Optimizasyon algoritmalari, ag1 egitirken hatay1 azaltma amacim tasir ve genellikle gradiyan
inisi (gradient descent) veya tiirevlerini kullanarak hata fonksiyonunun minimum noktasia dogru
ilerlemesini saglar. Bu algoritmalar, belirli bir 6grenme oranim1 (learning rate) ve diger
hiperparametreleri ayarlayarak, modelin basariyla 6grenmesini saglamak icin ¢esitli stratejiler kullanir.
Modelin dogrulugunu ve genelleme yetenegini artirmak amaciyla kullanilan optimizasyon
algoritmalari, makine 6grenimi uygulamalarmnda temel bir rol oynar (Egrioglu vd., 2020). Gradyan
inigi, stokastik gradiyan inisi, momentum, Adagrad, RMSprop, Adam ve AdaDelta gibi ¢esitli
optimizasyon algoritmalari, farkli problem tiplerine ve veri setlerine gore uygun olan1 se¢gme esnekligi
sunar.

Qiris

(11 Oznitelik)

Yogun Katman(64)
Yogun Katman(128)
Yogun Katman(576)

GCikis
(9 Sinif)

Sekil 2. DNN Model
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Bu ¢alismada olusturulan modelde Sekil 3’deki gibi bir giris katmani, ii¢ gizli katman ve bir
cikis katmani kullamlmustir. {1k gizli katmanda 64, ikinci katmanda 128 ve iigiincii katmanda 576
néron kullamilmigstir. Aktivasyon fonksiyonu gizli katmanlarda RELU, son katmanda Softmax
secilmistir. Optimizasyon algoritmasi olarak Nadam kullanilmistir.

2.6. Transfer Ogrenme

Transfer 6grenme makine 6grenmesi yontemlerinin de ayni bizim gibi bir problemi ¢dzerken
elde ettigi bilgiyi saklayip, baska bir problem ile karsilastiginda o bilgiyi kullanmasidir. Ogrenme
aktarimu ile dnceki bilgiler kullanilarak daha az egitim verisi ile daha yiiksek basar1 gosteren ve daha
hizl1 6grenen modeller elde edilir (Yigit ve Yegin, 2023).

Calismada onceden egitilen modele temel model, aktarim yapilacak modele ise transfer model
adi1 verilmistir.

Problem ¢oziimii icin bilgi aktarimi yaparken, kaynak ve hedef veri setlerine bagli olarak farkl
problemler ortaya ¢ikmaktadir. Clinkii her farkli veri seti kendine 6zgii bir iz tagir.

Smif sayist ve sinif tiirleri ilk problemdir. Temel modelin egitiminde kullanilan veri setindeki
sinif sayist ile transfer modelde kullanilacak veri setindeki sinif sayisi farkl olabilir. Daha da 6nemlisi
sinif tiirlerinin farkli olmasidir.

Ikinci biiyiikk problem ise farkli 6zelliklerdir. Astronomi alaninda kendine 6zgii her bir
arastirmada objelerin degerlendirilmesinde kullanilan parametreler farkli olabilir. Ornegin degisen
yildiz siniflandirmasinda kullanilan degisim genligi, 151k egrisi bi¢imi, tayf tiirii, ylizey ¢cekim ivmesi
gibi parametrelerden bazilar1 bir ¢alismada kullanilirken bir diger ¢alismada kullanilmayabilir. Ustelik
filtre dalga boylari, biiyiikliik araliklar gibi 6zelliklerde farkli olabilir. Bu gibi sorunlarin iistesinden
gelmek icin katmanlart dondurmak ve katmanlarin agirliklarini yeniden optimize etmek gibi ¢oziimler
kullanilmalidir.

Calismada onceden egittigimiz DNN model burada kullanmistir. Yeni veri seti model egitimi
icin uygun hale getirildikten sonra dnceden egitilmis modelden bilgi aktarimi i¢in bazi katmanlar yeni
modele eklenerek ince ayar yapilmustir.

Bu calismada temel modelden giris katmami ve gizli katmanlar alinmis ¢ikis katmani
almmamustir. Bu katmanlarin 6niine transfer modelin veri setine uygun olacak yeni bir giris katmani
eklenmis, modelin ¢ikigina ise bagimli degiskenin farkli siniflarina uygun olacak yeni bir softmax
¢ikis katmani eklenmistir. Ayrica 6n deneylerde egitim-validasyon-dogruluk grafiklerinden transfer
modelin asirt uyum sorununa gittigi goriildiigiinden, katmanlar arasina dropout katmanlari eklenmistir.

3. BULGULAR

Calismada makine 6grenmesi modelleri ve temel model egitimi i¢in veri setinin %801 egitim,
%20’si test igin kullanilirken, transfer modelde veri setinin %20°si egitim, %80’i test icin
kullanilmistir. Modellerin performans1 karmasiklik matrisi ile elde edilen metriklerle ortaya
konmustur.

Karmagiklik matrisi siniflandirma modelinin performansini degerlendirmek i¢in kullanilan bir
metriktir. Gergek ve tahmin edilen siiflar arasindaki iliskiyi gosteren bir matristir. Her bir hiicre,
gercek smif ve tahmin edilen sinif kombinasyonlaria gore drnek sayilarini igerir. Bu matris, modelin
hangi siniflar ne kadar dogru siniflandirdigini ve hangi hatalarin yapildigini gosterir.
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Tablo 1. Temel Model Metrikleri

Siif Hassasiyet Duyarhilik F1-Score
ACT 0.84 0.82 0.83
BCEP 1.00 1.00 1.00
DSCUT 0.98 0.99 0.98
ECL 0.99 0.98 0.98
ELL 1.00 1.00 1.00
GDOR 0.98 0.99 0.98
MISC 0.83 0.75 0.79
ROT 0.84 0.94 0.89
SPB 1.00 1.00 1.00

Temel DNN modele ait karmasiklik matrisi Sekil 4‘de gosterilmistir. Sekle incelendiginde
modelin ACT ve MISC siniflarinda kayda deger sayida hatali sonuglar iirettigi goriilmektedir.
Yonteme ait dogruluk degeri %94 iken diger metrikler Tablo 1‘de verilmistir. Tabloya gére modelin,
ACT, MISC ve ROT siniflar1 haricinde yiiksek bir siniflandirma performansi verdigi goriilmektedir.

LM 1566 0 0 0 14 191 145 0 1750

BCEP -
1500
DSCUT- 0
. 1250
2 ECL- 7
&
4  ELL- 0 [~ 1000
o
1]
o
5 GDOR- 0 - 750
(]
MISC - 251 500
ROT - 38
-250
SPB- 0 3

I I I I I I I I
ACT BCEPDSCUT ECL ELL GDOR MISC ROT SPB
Tahmin edilen degerler

Sekil 4. Temel model karmasiklik matrisi

3.1. Performans Metrikleri

Karmagiklik matrisi kullanilarak hesaplanan metrikler bu kisimda verilmistir. Tablo 2’de
metriklere ait formiiller verilmistir.

Dogruluk (Accuracy): Dogru olarak siniflandirilan 6rneklerin oranidir. Modelin dogru olarak
simiflandirdig1 drnek sayisinin, toplam 6rnek sayisina oranidir.

Hassasiyet (Precission): Belirli bir sinif i¢in dogru tahmin edilen 6rnek sayisinin, dogru veya
yanlis bu smif cinsinde tahmin edilen &rnek sayisma oramdir. iki simifli bir problemde gercek
pozitiflerin toplam gergek pozitif 6rnek sayisina oranidir.

Duyarhhik (Recall): Bir sinif i¢in dogru tahmin edilen 6rnek sayisinin, sinifin 6rnek sayisina
oranidir.

F1-Score: Hassasiyet ve duyarliligmm harmonik ortalamasidir. Ozellikle dengesiz veri setlerini
degerlendirmek i¢in 6nemli bir parametredir.
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Ozgiilliik (Specificity): Iki simifli bir problem igin gercek negatiflerin, toplam negatif
tahminlere oranidir.

Tablo 2. Metrik formulleri

Metrik Formiil
TP+ TN
Dogruluk
TP+ FP+ TN+ FN
. TP
Hassasiyet —_—
TP + FP
TP
Duyarlilik _—
TP+ FN
Hassasiyet * Duyarlilik
F1- Score -
Hassasiyet + Duyarlilik
. TN
Ozgiilliik _—
TN + FP

ROC Egrisi: Modelin TPR ve FPR o6zellikleri arasindaki iliskiyi gosterir ve siniflandirma
problemlerinde kullanilan bir performans metrigidir. ROC egrisi, farkli bir esik degeri kullanildiginda
modelin {rettigi TPR ve FPR degerlerini ¢izgisel olarak gosterir. Esik degeri, siniflandirma
problemleri igin olasilik degerlerine gore ne sekilde bir siniflandirma yapilmasi gerektiginin bir
kriteridir (Anonim, 2024). ROC egrisi, ideal bir siniflandirici i¢in sol iist koseden geger. Bu nokta hem
true positive (TP) hem de true negative (TN) oranlarimin yiiksek oldugu noktadir. Sekil 5°te temel
model i¢in One-vs-Rest yontemi ile ¢izdirilen ROC egrisi verilmistir. Sekilde tiim siiflar igin egri sol
tist kdseye yakindir. Bu durum modelin iyi bir siniflandirma performansi gosterdigini ifade eder.
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Sekil 3. Temel model ROC egrisi
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Sekil 4. Temel modelin egitim-validasyon-dogruluk grafigi

Modelin asir1 uyum problemine ugrayip ugramadigt ve genel performansit hakkinda bilgi
edinmek i¢in Egitim-Dogrulama grafiklerine bakilabilir. Sekil 6’da temel modelin egitim-validasyon-
dogruluk grafigi verilmistir. Grafik incelendiginde modelin %90’lik basar1 seviyesine ulagmasi

yaklagik 100 devirde olmustur ve modelin asir1 uyuma gitmedigi de gézlemlenebilir.
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Sekil 5. Transfer model karmagiklik matrisi

Transfer modele ait karmagiklik matrisi Sekil 7°de verilmistir. Sekil incelendiginde modelin
DCEPS, BE+GCAS, ELL, SPB tiiriinde ¢ok sayida hatali tahminler yaptig1 goriilmektedir. Yonteme
ait dogruluk degeri %84 iken diger metrikler Tablo 3‘de verilmistir. Tablo incelendiginde
siniflandiricinin, en yiiksek RRAB simifinda, en diisik EB ve SPB simift yildizlar i¢in siniflandirma

performansi gosterdigi goriiliir.

Tablo 3. Transfer model metrikleri

Simf Hassasiyet Duyarhhk F1-Score
ACV 0.91 0.74 0.81
ACYG 0.82 0.97 0.89
BCEP 0.91 0.93 0.92
BE+GCAS 0.73 0.75 0.74
CEP (B) 0.86 0.96 0.90
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DCEP 0.86 0.77 0.81
DCEPS 0.77 0.86 0.82
DSCT 0.76 0.77 0.77
DSCRC 0.77 0.84 0.80
EA 0.92 0.76 0.83
EB 0.63 0.51 0.56
ELL 0.75 0.71 0.73
EW 0.84 0.87 0.85
GDOR 0.95 0.98 0.96
LPV 0.94 0.96 0.95
RRAB 0.99 0.86 0.92
RRC 0.84 1.00 0.92
RS+BY 0.95 0.91 0.93
SPB 0.72 0.77 0.74

True Positive Rate

—— ACV vs Rest (AUC 0.99)
ACYG vs Rest (AUC 1.00)
BCEP vs Rest (AUC 1.00)
BE+GCAS vs Rest (AUC 0.99)
CEP(B) vs Rest (AUC 1.00)
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DCEPS vs Rest (AUC 0.99)
DSCT vs Rest (AUC 0.99)
DSCTC vs Rest (AUC 0.99)
EA vs Rest (AUC 0.99)

EB vs Rest (AUC 0.92)
ELL vs Rest (AUC 0.97)
EW vs Rest (AUC 0.99)
GDOR vs Rest (AUC 1.00)
LPV vs Rest (AUC 1.00)
RRAB vs Rest (AUC 0.98)
RRC vs Rest (AUC 1.00)
RS+BY vs Rest (AUC 1.00)
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Sekil 6. Transfer model ROC egrisi

Sekil 8’de transfer model i¢in One-vs-Rest yontemi ile ¢izdirilen ROC egrisi verilmistir.

Sekilde EB smif hari¢ diger tiim siniflar i¢in egri sol list kdseye yakindir. Bu durum modelin EB sinifi

icin disik bir siiflandirma performans1 gosterdigini, diger simflar i¢in iyi bir smiflandiric
performansi gosterdigini ifade eder.
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Sekil 7. Transfer model egitim-validasyon-dogruluk grafigi
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Transfer modelin asir1 uyum problemine ugrayip ugramadigi ve genel performansi hakkinda
bilgi edinmek i¢in egitim-validasyon-dogrulama grafigine bakilir. Sekil 9’da temel modelin egitim-
validasyon-dogruluk grafigi verilmistir. Grafik incelendiginde modelin en yiiksek basar1 seviyesine
ulagmasi yaklasik 175 devirde olmustur ve modelin asir1 uyuma gitmemistir.

Tablo 4. Calismada kullanilan yontemlere ait metrikler

Smiflandirica Dogruluk Hassasiyet Duyarhhk F1-Score
Rastgele orman 0.97 0.97 0.97 0.97
Destek vektor makinesi 0.87 0.87 0.87 0.87
Naive Bayes 0.66 0.72 0.72 0.72
KNN 0.95 0.95 0.95 0.95
Karar agaglari 0.95 0.95 0.95 0.95
Temel DNN model 0.94 0.94 0.94 0.94
Transfer model 0.84 0.84 0.84 0.84

Makine 6grenmesi yontemleri, temel model ve transfer model dahil olmak {izere calismada
kullanilan tiim yontemlere ait metrikler Tablo 4’te verilmistir. Tablo incelendiginde, bu alanda daha
onceden yapilan diger calismalara paralel sonuglar elde edildigi, rastgele orman ydnteminin, en
yiiksek degerleri verdigi, Bayes siniflandiricisin ise en kotii degerleri verdigi goriiliir.

4. TARTISMA

Bu calismada, degisen yildiz smiflandirmasinda transfer 6grenme yonteminin etkinligi
degerlendirilirken, ayn1 zamanda diger makine 6grenmesi yontemlerinin bu alandaki performanslar1 da
test edilmistir.

Secilen veri seti astronomi alanindaki bir aragtirmadan elde edilen veri setidir. Bu kaynak
arastirma yapilirken temel parametreler aragtirmaci tarafindan segildigi igin, yeniden dznitelik segimi
yaptlmamigtir. Egitim icin kullanilan veri seti dogrudan uzay arastirmalarindan degil, bir uzay
arastirmasi i¢in yapilmis calismadan elde edilen veri setidir. Bu durum hem 6znitelik se¢imi yaparken
hem de yildiz siniflandirmasinda etkin olmayan Ozniteliklerin hi¢ ortaya gelmemesi ile, egitim
asamasinin kisa siirede tamamlanmasina avantaj saglamistir.

Makine 6grenmesi yontemlerinden elden elde edilen sonuglara gore en iyi performansi %97’lik
bir dogruluk degeri ile rastgele orman yontemi gosterirken, en diisiik performansi %65 ile Naive
Bayes gostermistir. Veri seti basta dengesiz oldugu i¢in dogruluk degeri tek degerlendirilen metrik
olmamugtir.

ROC egrileri incelendiginde bazi siniflarin BCEP, ELL ve SBP gibi siniflarda modellerin ¢ok
yiiksek performans gosterdigi goriilmektedir. Bunun sebebi diger sinif tiirlerindeki 6rnek sayisinin gok
olmasina kargm bu tiirdeki kayit sayis1 oldukca azdi. SMOTE uygulanirken bu simiflara ait kayitlar
cogaltildigr igin egitim ve test olarak boliinen veride deger olarak birbirine yakin degerli kayitlarin
boliindiigii tahmin edilebilir. Bu durum dogruluk haricinde diger metrikleri de st seviyede
tutmaktadir.

Metrikler incelendiginde tiim modellerin MISC sinifinda performanslarinin ¢ok diistiigii
goriilmiistlir. Bu simf 6ziinde diger siniflara uymayan, belirli bir sinifa dahil edilemeyen yildizlar i¢in
kullanilan bir siniftir. Bu sebeple problemin bu ¢alismadaki modellere veya farkli ¢alismalara 6zgii
olmay1p genel bir problem oldugu ortadadir.

Transfer aktarimu igin egitilen temel model metrikleri incelendiginde dogruluk degerinin %94
oldugu goriliir. Tartisilan problemlerin diger yontemlerde oldugu gibi transfer model icin de gegerli
oldugu goriilmektedir.
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Calismanin odak noktasi olan transfer 6grenimi igin farkli bir veri setinin model iizerinde
denenmesi miimkiin olabilir. Bu ¢alismada Dubath vd. (2011) ¢alismasindan alinan veri seti 6rnek
olarak secilmistir. Model metriklerine bakildiginda dogruluk oraninin %84 oldugu goriiliir. Farkli veri
setleri ile model performansi yeniden degerlendirilebilir.

5. SONUC

Astronomi alaninda 6nceki g¢aligmalarda veri setleri, yontemler, problemler farkli olmakla
birlikte, metrikler yaklasik olarak %87 ile %95 arasinda degismektedir. Bu calisma daha oOnceki
yapilan c¢aligmalar ile kiyaslandiginda metrikler Tablo 5’de goriildiigii gibi, digerlerine benzer
sonuclar tiretmistir.

Agirlikli olarak rastgele orman ve cesitli makine 6grenmesi yontemlerinin tercih edildigi diger
caligmalara kiyasla, bu ¢aligmada bir DNN model kullanilmasi, model katmanlarini arastirmacilarin
kendi calismalarma dahil etmesini kolaylastiracaktir. Ancak arastirmacilarin katman aktarim
yaparken hedef veri setindeki simif sayisi, siif tiirleri, farkli 6zellikler gibi durumlara dikkat etmesi
gerekmektedir. Ayrica olusturulacak yeni modelin egitiminde asir1 uyum problemine gidip gitmedigi
kontrol edilmeli, gerekirse dropout katmani ekleme gibi ¢6ziim yollarina bagvurmalidir.

Tablo 4. Calismanin benzer ¢alismalarla karsilastirilmasi

Calisma Yil Aciklama Sonu¢

Jin Meng vd. 2021 Yildizlarmn yiizey sicakliklari tespiti i¢in rastgele 0.90-0.94
orman siiflandiricist (ACC)

Brenton vd. 2019 Yildizlarin yiizey doniis siirelerini tespiti igin 0.87 (ACC)
Rasgtele Orman siniflandiricist

Saux vd. 2019 Kepler K2 gorevi yildiz siniflandirma igin rastgele  0.80 (ACC)
orman siniflandiricilar

Kim vd. 2021 Egitim i¢cin OGLE ve EROS-2 veri setleri 0.94 (MCC)
kullanarak DNN model

Dubath vd. 2011 HIPPARCOS hedefleri i¢in rastgele orman 0.90-1.00
smiflandiricist (ACC)

Rimoldini vd. 2012 HIPPARCOS verisi ile yildizlarin siniflandirilmast 088 (ACC)
icin rastgele orman ve Bayesian aglar

Hon vd. 2017 Zonklayan yildizlarin siniflandirilmasi igin 0.99 (ACC)
Evrisimli sinir ag1

Bu ¢aligma 2023 Degisen yildizlarin siniflandirilmast icin DNN 0.94 (ACC)
model

Gokbilimcilerin, genellikle yildizlarin parlaklik egrilerini ve diger fiziksel 6zelliklerini analiz
ederek smiflandirma yaptiklan siire¢ zaman alic1 ve zahmetli olabilir. Transfer 6grenimi yaklagimi, bu
noktada 6nemli bir rol oynayarak bu siirecleri kisaltabilir.

Degisen yildizlarin simiflandirilmasinda transfer 6grenimi yaklagimi kullamildiginda, daha 6nce
smiflandirilmis yildizlarin bilgileri ve 6zellikleri yeni yildizlarin siniflandirilmasinda kullanilabilir.
Bu, gokbilimcilerin yeni yildizlar siniflandirmak igin daha az bir ¢aba ile az bir veri etiketlemesini
gerektirecek ve siireci hizlandiracaktir.
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In this study, Turkey-partnered special education projects carried
out in eTwinning (European School Education Platform) were
analyzed using the systematic analysis method. Projects
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Twenty-five projects that met the inclusion criteria were analyzed
as part of the research. As a result of the analysis, it was seen that
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1. INTRODUCTION
eTwinning is a platform where educators in Erasmus+ countries and partner countries can

organize educational activities at a national or international level in order to develop cooperation with
their colleagues and produce various projects(Gajek, 2009). For the purpose of putting the inclusive
school vision to work, eTwinning serves thousands of education personnel, especially teachers, to reach
the latest information and communication technologies and be instantly informed about the newest
developments (Gajek, 2007; Camilleri, 2016). At eTwinning events and conferences, the users create
networks and form professional collaborations to offer the best possible educational environment for
their students (Fat, 2012; Demir and Kayaoglu, 2022;). eTwinning platform, founded in 2005, operates
in 44 countries consisting of 27 European Union countries and others including Jordan and Tunisia
(Doger, 2022).

eTwinning section under the European School Education Platform provides teachers with an
online social networking environment where they can create projects, share and learn together, in line

with project kits, application examples, references and interests of its users (ESEP, 2022). eTwinning
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users can network, share and collaborate with other registered users and schools by joining rooms,
eTwinning groups and European projects through the offered social networking features (ESEP, 2022).
Based on the principle of lifelong learning, the eTwinning community aims to carry out educational
activities in cooperation with all participant countries (Crisan, 2013). Thus, it hosts webinars, online
collaborative seminars, conferences and professional development opportunities. These activities allow
teachers to network, learn together, and feel part of the same community (Crisan, 2013). However, in
order to organize all these activities, it is necessary to be an approved user in eTwinning (eTwinning
Tirkiye, 2023). To become an approved user on School Education Platform, the official site of the
eTwinning platform:

First you need to fill out the application form. In order for the teacher who fills out the form to
become an approved user, he/she must receive approval from his/her country's National Support Service
(NSO) (ESEP, 2022)

The NSO is a national body authorized by the Central Support Service (CSS), the main
governance mechanism of eTwinning (eTwinning Tirkiye, 2023). This board operates under the
Ministry of National Education in Turkey and uses the Ministry's personnel database to approve users.
Therefore, the NSO requires users to have official teacher or teacher candidate status (eTwinning
Tiirkiye, 2023). In addition to verifying user records, the NSO carries out tasks together with the CSS,
such as keeping the platform secure, providing support and guidance, issuing National and European
Quality Labels to teachers, and approving written projects (Bacescu, 2016; ESEP, 2022).

Since knowing the working process of the projects facilitates the understanding of this study, the
processes related to eTwinning projects are explained in the next heading.

1.1. eTwinning Projects
eTwinning projects are a type of non-funded collaborative project in which teachers at European

schools and students, through teachers, participate (ESEP, 2022). All stages of the project were carried
out on www.etwinning.net before 2022. However, after a certain transition period, it can be carried out
through the European School Education Platform now. All processes such as project application, finding
a European partner for the project, executing the planning processes of the project, and making award
applications for the project are carried out actively and quickly on the European School Education
Platform (Doger, 2022). In addition, it provides a secure online environment since the "ab login" login
system is used to log in to the platform (ESEP, 2022).

After the project application stages are completed, a project page is created where the operation
process of the project can be managed; in projectthis page where members can be added, the project
plan and project products can be uploaded, project-related announcements can be made, and many other
tasks and processes can be carried out is named Twinspace (Crisan, 2013). The Twinspace page is the
management panel of the project. At first glance, all the products of the project and all the related
processes can be monitored regularly on the Twinspace page (Leto, 2018). Twinspace pages are highly
functional with their features to manage project processes from a single place and to act as a kind of file

for processes such as award applications (Karakaslar-Gezgin and G6kbas-Cubuk, 2021).
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Considering that all these processes form a broad framework of the projects, the main review criteria of
the study can be understood. The most important component that meets this inclusion criterion is what
the project is about.

It is known that eTwining projects can be applied in every subject and discipline. However, the
adequacy of projects implemented in the field of special education or that enable the participation of
individuals with special needs is undoubtedly of great importance (Yildirim Dogru et al., 2014). The
fact that the main subject of the projects investigated in this study is special education and individuals
with special needs requires an overview of the special education projects implemented in eTwinning.
This situation is discussed in the next heading.

1.2. Special Educational Projects in eTwinning

Considering that projects contribute to the development of various skills of teachers and students
(Fansa, 2021); It is understood that providing educational environments suitable for the developmental
conditions of individuals with special needs through projects is of great importance in terms of
developing educational activities for these individuals and ensuring their social integration of them.
(Yildirim Dogru et al., 2014). Hence, there is a critical need to examine and analyze projects. When the
literature is examined, it has been observed that the studies on eTwinning projects for special education
are insufficient. It has been detected that the few studies identified generally focus on the professional
development of teachers (Basaran et al., 2020; Gengtiirk Erdem et al., 2021; ) and are based on teacher
opinions (Avci, 2020; Fazh, 2022; Kiigiiktagg1, 2022). In addition, it has been determined that some
studies focus on a single skill of the student(s) rather than the analysis of eTwinning projects
(Tsampatzidis, 2021; Cevik, et al., 2021; Fazli, 2022). Apart from this, it has been determined that
studies examining projects generally only provide a general perspective about the projects or examine

only a single project. (Boronat, et al. 2015; Cibej, 2022)

Accordingly, it is important to examine projects dealing with the subject of special
education/individuals with special needs in this study. The main reason for choosing eTwinning projects
is the easy access to the project page (Twinspace) where we can evaluate the outputs (Leto, 2018). On
the other hand, choosing projects with high quality values among the projects published on the platform
will make this work more meaningful. That is the reason why we chose to focus on award-winning
projects in this study. Which award-winning projects are in eTwinning and the next heading explains

the awarding process.

1.3.Reward System

A reward system called "National Quality Label" and "European Quality Label™ is implemented
to evaluate teachers' success in eTwinning projects(Vuorikari et al., 2012). The National Quality Label
concretely demonstrates the high level of success of teachers' eTwining project activities. In other words,
it shows that the project complies with certain quality standards (Papadimitriou and Niari, 2019). The
European Quality Label is a secondary quality award given by the Central Support Service (CSS),

provided that the countries involved in the projects that qualify for the National Quality Label are
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recommended by at least one National Support Service (eTwining Turkey, 2023). In order to receive
the European Quality Label, at least two partners must have previously received the National Quality
Label. The European Quality Label is awarded annually and is considered a prerequisite for participation
in the eTwining European Awards Competition (Giannis, 2022; eTwinning Turkey, 2023)

Quality labels, not only contribute positively to teachers’ professional development, but also
increase their visibility within and outside the society. (Vuorikari et al., 2012). On the other hand, it
increases the possibility of finding partners in the next eTwinning projects they will be involved in,
proving that their projects reach the European standards. This provides an advantage while applying for
Erasmus+ projects. eTwinning also provides a prerequisite for candidacy for European awards. (Doger,
2022)

In this study, projects that received a quality label were specifically selected because the fact that
a project received a quality label proves that the project has reached European standards (Papadimitriou
and Niari, 2019) and that the project is sufficient in some aspects. It also shows that the project was
evaluated by an independent authority and received a valid rating. Therefore, award-winning projects
form the main axis of the study.

2. PURPOSE OF THE RESEARCH

This research aims to systematically analyze the special education projects made on the
eTwinning platform between 2017-2019 according to the following review criteria; a) disciplinary areas
b) target audiences c) partner countries c) scientific evaluation methods used d) their activities and €)
Web 2.0 tools they use.

Since eTwining projects for special education are discussed in this study, it will serve as a guiding
source for other studies in the literature. Because the studies conducted in the field of special education
are limited. It prevents a clear understanding of what skills eTwinning projects generally develop in
teachers, what subjects they need to work on, and which countries teachers are partnered with. With
regard to this study, we will determine which topics teachers generally focus on in projects, which
countries they prefer to work with, which technological skills they have developed, and to what extent

they can use scientific methods in projects.

In addition, this study reflects a systematic view of the special education projects carried out in

eTwinning between 2017-2019, in general in terms of the following principles:

Applied discipline areas, targeted audience, scientific methods used, partnering countries,

implemented activities, Web2.0 tools used.

3. METHOD

In the research, special education projects made between 2017-2019 on the eTwinning platform
were systematically analyzed. The systematic review is an examination method that examines,

evaluates, summarizes and compares studies according to objective criteria. (Hanley and Cutts, 2013)
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3.1. Data Collection

Various inclusion criteria were chosen while determining the projects to be included in the
systematic review process. These criteria are:
* Being a special education project - including activities for special needs
* Being a project initiated in or participated by Turkey
* Received at least one of the national or European quality label awards
* Being able to see the products, plan and results of the project on the Twinspace page
* To be finished in 2019 and before

The following keywords were used to find the projects on www.etwinning.net (accessed on

9 ¢¢ 29 ¢¢

08.11.2021): “0zel egitim” “6zel gereksinimli” “engelli” “special needs” and “special education”. The
results were filtered by the country, "Turkey". Turkey joined eTwinning in 2009 (eTwinning Tiirkiye,
2023). However, during the screening, it was determined that no special education projects were carried
out until 2015. Apart from this, 122 projects were found in the search results. However, in 89 of these
projects, the Twinspace page, where we find the contents of the projects, could not be accessed. The
oldest accessible special education projects date back to 2016. However, all of the projects carried out
in 2016 (f:8) were excluded from the research because they did not meet the inclusion criteria (e.g.
receiving a quality label). At the end of the screening, all projects (f: 25) that were implemented and
completed between January 2017 and December 2019 and met the inclusion criteria were included in
the study. When projects are included, it is an important criterion that they be completed by 2019 at the
latest. Since the Covid-19 epidemic started in 2020, projects in 2020 and later were not included in this
study.

3.2. Data Analysis

The projects included in the research were classified in terms of the awards they received, the
year they were first implemented, and the partnered countries. Afterwards, these projects were classified
in terms of their target groups, subjects, activities, whether the scientific method was applied or not and
the web 2.0 tools used. In addition, an analysis of these classifications was made by another expert. The
main purpose here is to reach the correct and reliable information. As a result of the comparison, 100%
consistency was achieved between the data obtained. Thus, the intercoder reliability was determined to
be 100%.

3.3. Limitations

The limitations of the research are listed below:
- The research merely covers special educational projects in eTwinning.
-Only the projects between 2017 and 2019 were included in the research.

- Exclusively the projects with Turkish founders were examined in the research.
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4. FINDINGS

The projects invested within the scope of this research were classified in accordance with the
review criteria. Accordingly, they are classified in terms of the year they were initiated, partnering
countries and the quality label awards they received. Afterwards, the projects were examined in terms
of their target groups, disciplinary areas, activities applied, the condition of whether scientific evaluation
methods are applied or not and Web 2.0 tools used. The results are presented in tables, graphs and
pictures.

Special education projects published on the eTwinning platform are classified in Figure 1 in terms of
the year they were implemented.

2017 |
2018 [
2019 [——

0 5 10 15

Figure 1: Distribution of projects by year of implementation
In Figure 1, it is seen that the distribution of projects varies according to year, and 2019 is the
most active year. The distribution shows that 5 projects in 2017, 8 projects in 2018, and 12 projects in
2019 were initiated.

The distribution of the projects according to the number of partnering countries is presented in

Figure 2.
12
10
8
6
4
2
0
Partnership  Two partnering Three or more
with Turkey countries partnering
countries

Figure 2: Distribution of the projects according to the number of partnering countries
When the distribution is examined, it is observed that only the projects with Turkish partnerships
are more than the other projects. The number of projects with only Turkish partnerships is 11 (44%). In
7 projects (33%) Turkey collaborated with one country, and in 7 projects (33%) three or more countries
worked together.

The distribution of the countries that have partnered with Turkey is shown in Table 1.
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Country Number of Project in

Partnership

Romania
Azerbaijan

North Macedonia
Portugal

United Kingdom
Ukraine

Poland

Italy

Georgia
Lithuania
Slovenia

Greece

P PR DN DN DN DN DN DNDDND WP

Bosnia and
Herzegovina
France
Bulgaria
Croatia
Albania
Estonia

Jordan

N e e T e e

Tunisia

Table 1: Distribution of the countries that have partnered with Turkey

The table presents that the number of projects of the countries that have partnered with Turkey
does not show significant variations. The country with the highest number of partnerships is Romania
with 5 projects, followed by Azerbaijan with 4 projects and North Macedonia with 3 projects. Turkey
has established partnerships with Portugal, the United Kingdom, Ukraine, Poland, Italy, Georgia and
Lithuania in 2 projects, and with Slovenia, Greece, Boshia and Herzegovina, France, Bulgaria, Croatia,
Albania, Estonia, Jordan and Tunisia in 1 project each.

The distribution of the projects regarding the National Quality Label and/or European Quality

Label awards is shown in Figure 3.
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Figure 3: Distribution of projects according to quality label awards
Figure 3 shows that the number of projects that received only the National Quality Label is 21
(85%), while the number of projects that received both National and European Quality Labels is 4
(15%).
The distribution of the projects according to the target group of special needs, their peers, teachers
and families are presented in Table 2.
Distribution of Projects by Target Group Number

Special needs only

Peers only

Teachers only

Families only

Both special needs and peers
Both peers and teachers
Both teachers and families

Both special needs and teachers

N P R P © P O W

Special needs, peers, teachers, families
Total

N
a1

Table 2: Distribution of the projects according to the target group

The table shows that the projects with the target audience of special needs and their peers have
the highest number of projects with 9 (36%). Projects in which only special needs are selected as the
target group come next, with 7 projects (28%). It is followed by projects in which only peers are selected
as the target audience with 3 (12%) projects and projects where individuals with special needs, their
peers, teachers and their entire families are selected as the target group with 2 (8%) projects. Only the
projects in which families, both peers and teachers, teachers and families, and special needs and teachers
were selected as target groups remained in 1 project each. No projects have been carried out for teachers
only.

The distribution of the projects with respect to the disciplinary areas is presented in Figure 4
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Figure 4: Distribution of the projects with respect to the disciplinary areas

Figure 4 shows that 12 of the projects, approximately half (48%), focus on Awareness Studies.
On the other hand, the number of projects in which Art Skills are studied is limited to 4 (16%). The
number of projects where Academic Skills are studied and projects focused on Daily Life Skills is 3
(12%). While the number of projects where Academic Skills and Art Skills are worked together is
limited to 2 (8%), it is seen that the least studied disciplinary area is Academic Skills and Technological
Skills with only 1 project (4%). It was determined that there was no project in which only Technological
Skills were studied (f:0).

The data on the classification of the activities implemented in the projects are shown in Figure 5.

o
-
wn
<
o
(o]
1 1 .
|

SOCIAL ART AND ART GAME LESSON LESSON
ACTIVITIES SOCIAL ACTIVITIES ACTIVITIES ACTIVITIES AND
ACTIVITIES SOCIAL
ACTIVITIES

Figure 5: Distribution of the activities implemented
As seen in Figure 5, Social Activities were implemented in 10 projects. The number of projects
including Social Activities and Art Activities plus Social Activities together was 5 followed by; Art
Activities in 4 projects; Game Activities in 3 projects; Lesson Activities in 2 projects; and Lesson
Activities plus Social Activities in 1 project.
The data on whether scientific evaluation methods are applied in the projects are shown in Figure
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Figure 6: Distribution of whether scientific evaluation methods are applied or not
The graph shows that the scientific evaluation method was applied in 13 (52%) of the projects.
However, no scientific evaluation method was applied in 11 (44%) of them. In 1 (4%) project, there was
no data on whether scientific evaluation methods were applied or not. In the examination of which
scientific evaluation methods are used in order to better interpret the data regarding the findings, it is
seen that only the survey method is applied in all of the projects (Table 3).

Methods used in projects applying scientific evaluation methods Number | Percentage

Survey Method 13 100%

Table 3: Distribution of methods applied in projects using scientific evaluation methods
The ability to use Web 2.0 tools actively in all projects on the eTwinning platform is considered
an important skill (Papadakis, 2016). Therefore, by the word cloud made through the Mentimeter, it is
possible to see the data about which Web 2.0 tools the projects use and how often. (Picture 1)

i Mentimeter
Which WEB2.0 Tool Did the Projects Use?
127 responses
animoto — videoshow é
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> | ? E scratchwork
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é T _8 b CGnVG £ 21 8 bitetable
¢r . s¥5storyjumper kahoot ..
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2 ~ 4 snpiccolage VoOKi learningapps
§ gg " T ria
°

Picture 1: A word cloud showing which Web 2.0 tools are used and how often in projects(www.mentimeter.com )

In the word cloud, the order from the most frequently used Web 2.0 tool to the least used Web
2.0 tool goes from the centre to the corners. In other words, the tools written in large fonts in the middle
are the most frequently used ones. The picture shows that the most frequently used Web 2.0 tool is

Canva. The other frequently used tools seem to be Padlet, StoryJumper, and Jigsawplanet after Canva.
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5. RESULTS AND DISCUSSION

The consistent increase in special education projects on the eTwinning platform over the years
indicates that teachers' digital skills required by the platform have developed over time. Considering
that these projects, which can be managed through a network-based system, require active use of digital
skills (Bozdag, 2017), it is believed that the increase in projects over the years is a parallel result of the
improvement in teachers' digital skills.

The majority (f:11) of the special education projects carried out on the eTwinning platform being
partnered with Turkish teachers demonstrates the willingness of Turkish teachers to collaborate with
fellow Turkish teachers in projects. The main reason for teachers who have limitations in working with
any European partner is believed to be language barriers. This inference aligns with the findings of a
study conducted by Ersoy (2013) based on focus group interviews with teachers participating in
Erasmus+ projects.

In the Erasmus+ Program Guide published in 2022, member countries are divided into three
groups for the grant support amounts for Staff Mobility (Table 4). This categorization is primarily based
on the standard of living levels in countries. When the findings regarding the countries with which
Turkey has established partnerships in eTwinning projects are interpreted according to this
categorization, it can be observed that the most partnerships are formed with the 3rd Group countries,
including Turkey. This could be due to economic and cultural reasons. When examining Table 1, it can
be seen that countries such as Romania and North Macedonia, which share a common history and similar
cultures with Turkey, rank high. However, considering the complexity of the process of involving
partners in projects, this is a limited inference. On the other hand, when looking at the development
levels of countries, it is understandable that the 3rd Group countries have a similar profile, which leads
to the selection of these countries for partnerships. This finding is also supported by the fact that no
partnership was established with any of the 1st Group countries. The 1st Group countries are classified
as the most developed countries. Despite partnerships being established with four of the 2nd Group
countries (Italy, France, Greece, Portugal), the notable finding is the absence of any partnership with
Germany. This is significant because Turks constitute the largest ethnic group in Germany (Republic of
Turkey Ministry of Foreign Affairs, 2022). Therefore, an analysis is needed to understand the reasons
why teachers inclined to work with Turkish partners do not establish partnerships with a country like
Germany, which has a dense and active Turkish population, as shown in Figure 2.

Focusing on the countries that are not included in the groups in Table 4 (Table 5), it is seen that
Azerbaijan is the second most partnered country. The proximity of Azerbaijani and Turkish languages,
Azerbaijan's similar cultural structure to Turkey, and the neighboring relationship between the two
countries are inherent reasons for this finding. It is also possible that partnerships were established with

the rest of the countries for similar reasons, except for the United Kingdom.
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1st Group | Denmark, Finland, Ireland, Iceland, Liechtenstein,
of Luxembourg, Norway, Sweden

Countries

2nd Group | Austria, Belgium, France, Germany, Greece, Italy, Malta,
of Netherlands, Portugal, Republic of Cyprus, Spain

Countries

3rd Group | Bulgaria, Croatia, Czech Republic, Estonia, Latvia, Lithuania,
of Hungary, North Macedonia, Poland, Romania, Serbia,

Countries Slovakia, Slovenia, Turkey

Table 4: Table on Categorization for Erasmus+ Staff Mobility Grant Support Amounts. (Erasmus+ Programme
Guide, 2023, Version 2)

Other Countries Albania, Azerbaijan, Bosnhia and
Herzegovina, Georgia, Jordan,

Tunisia, United Kingdom, Ukraine

Table 5: Classification of Countries not included in the categorization in Table 4

The fact that the number of projects that have received the National Quality Label (f:21), which
concretely demonstrates that the teachers' eTwinning project activities have achieved a high level of
success, is more than 5 times the European Quality Label (f:4), proves that the implemented projects do
not reach European standards in terms of quality. Two separate factors may have contributed to this
situation: primarily conducting projects with only Turkish partners and implementing projects that do
not meet quality standards. Therefore, Turkish teachers need to collaborate with more European partners
and pay more attention to quality standards.

When examining the data related to the target audience of the projects, the results obtained align
with the study conducted by Yildirim Dogru and others (2014) on special education projects. However,
this finding is limited due to the study not including a classification similar to Table 2 and not examining
eTwinning projects. Although the mentioned study found a sufficient number of projects for teachers,
this study could not identified any projects specifically targeting teachers. The data for projects targeting
families show similarities to the mentioned study. On the other hand, despite the absence of a specific
identification or classification of projects targeting peers in the mentioned study, this study has reached
significant data on projects targeting peers. This indicates that peers are frequently selected as the target
audience in projects conducted in the field of special education.

According to the findings related to the disciplinary areas in which the projects operate,
awareness-raising activities are the most commonly preferred disciplinary area. This finding aligns with
previous literature studies emphasizing the need to prioritize awareness-raising activities for individuals
with special needs (Melekoglu, 2013; Hgar, 2017; Nalbant, 2018; Cremin et al., 2021). eTwinning
projects provide suitable environments for awareness-raising activities as they bring individuals from
different nations together. Therefore, the findings of this study meet the expectations of the study. On
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the other hand, it is surprising that there are no projects solely focused on developing technological
skills. eTwinning considers the development of technological skills as an important goal. The reason for
this may be the teachers' biases that individuals with special needs cannot acquire technological skills.
However, since this study does not provide any evidence in this regard, this situation is only expressed
as an interpretation by the author.

It is an expected result that the majority of the projects include social skills activities. This is
because another significant contribution of the platform is to enhance socio-cultural interaction and
bring people from different cultures together. The fact that social activities are the most implemented
activities in this study supports the qualitative study conducted by Huertas-Abril and Muszynska (2022),
which stated that eTwinning projects contribute to the increase of individuals' socio-cultural skills.

When examining the literature, no studies were found regarding whether eTwinning projects

include scientific evaluation methods. Therefore, it is important to examine projects in terms of this
aspect. When looking at the 25 projects examined, the fact that scientific evaluation methods were used
only in 13 projects indicates that the evaluation criteria for awarding projects are insufficient.
Considering that only award-winning projects were examined due to the aim of the research, this
becomes an even more noteworthy result. It is important to know what kind of criteria are included
when projects are awarded. This would allow for the updating of evaluation criteria. However, it should
be noted that all the data obtained are limited to this study sample.
Although the use of surveys in all projects that include scientific evaluation methods can be associated
with the fact that surveys are frequently preferred in scientific studies (Arikan, 2018), it indicates that
the evaluation mechanisms of the projects are insufficient. This is because of that groups such as
teachers, parents, and students actively participating in the process through various practices, sometimes
necessitating the use of multiple evaluation methods. In this regard, effective evaluation processes are
ensured for project outcomes.

Using Web 2.0 tools throughout the project is a prerequisite for generating an effective eTwinning
project. (Alexander, 2006) According to studies that emphasize the contribution of Web 2.0 tools to the
development of various skills (Karakaslar-Gezgin and Gokbas-Cabuk, 2021; Cetin-Cengiz and Izci,
2021; Castellanos-Vega & Durak, 2022), it has been found that the use of Web 2.0 tools in eTwinning
projects enhances their effectiveness. Therefore, it is clear that as the number of Web 2.0 tools used
increases, the effectiveness of the projects also increases. When examining Figure 1, it can be observed
that a wide variety of Web 2.0 tools are used in the projects included in the research. Thus, it can be

stated that the examined projects pay attention to the diversity while using the Web 2.0 tools.

6. SUGGESTIONS

The following are some suggestions for future studies and project implementations based on this
research:
1. Examining projects over a broader time range would provide a larger sample and contribute more
to the literature. Therefore, it is recommended to repeat the study with wider time intervals.
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The study can be conducted in areas other than special education.
Research can be conducted to examine the quality label process of projects.
Recommendations can be provided to help projects meet the quality label criteria.

o b~ W

Measures can be taken to promote collaborations with more partners and establish partnerships
with countries that are not currently engaged.
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