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ABSTRACT: The adaptation and utilization of artificial intelligence techniques for various demands of the textile and apparel industry
has been gradually increasing. The use of such methods are particularly very useful when making predictions based on the past company
data in the cases where statistical methods are likely to be insufficient. It is obvious that an accurate projection of both structural and
performance properties of woven fabrics is extremely important in regard of fabric design. In this study, several models based on
multiple linear regression, artificial neural networks and random forest algorithms were developed to predict the breaking strength of
woven fabrics which is considered one of the most important performance characteristic. Industrial data comprising variables of 147
sets of pure cotton and 53 sets of polyester/viscose woven fabrics are used. Breaking strength of a fabric is very much effected by basic
structural elements of the fabric. For the sake of revealing the best relationship between the breaking strength and variables of fabric,
various explanatory variables influencing the fabric properties are taken into consideration and several models were developed by means
of Minitab Statistics Program, Weka and R software and the overall results are compared. Among all the models created by the three
different techniques, it was found that the regression and artificial neural networks models performed well in both cotton fabrics and
blended fabrics, while random forest algorithms were not very accurate in estimating the breaking strength.
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PAMUK VE KARISIM KUMASLARIN KOPMA MUKAVEMETININ TAHMIN
EDILMESINDE UC FARKLI TEKNiGIN KARSILASTIRILMASI

O0Z: Teknolojinin gelismesiyle birlikte tekstil sektoriinde yapay zeka uygulamalar1 giderek artmaktadir. Isletmelerin ge¢misteki
verilerinin dogru degerlendirilip analiz edilmesi ile gelecekteki durumlarinin tahmin edilmesinde istatistiki yontemlerin eksik kaldigi
durumlarda bu yontemlerin kullanilmasi oldukga iyi sonuglar vermektedir. Kopma mukavemeti, dokuma kumaslarin en onemli
performans 6zelliklerinden biri olarak kabul edilmektedir. Cogunlukla kumasin yapisal elemanlar: tarafindan belirlenir. Bu ¢aligmada,
endiistriyel veriler kullanilarak istatistiksel ve stokastik analiz yapmak i¢in ¢oklu dogrusal regresyon, yapay sinir aglar1 ve rastgele
orman algoritmalar kullanilmigtir. Pamuklu kumaslarda egitim ve test verileri i¢in ¢6zgii ve atki yoniinde toplam 147 kumas veri seti
ve karisimli kumaslarda ¢ozgii ve atki1 yoniinde 53 kumas veri seti kullamlmistir. Minitab Istatistik ve Matlab yazilimlar1 kullanilarak
uygun modeller olusturulmustur. Kumaslarin hem ¢6zgii hem de atki yoniinde kopma mukavemetini tahmin eden modellerde degisken
olarak iplik dogrusal yogunluklari, iplik iiretim yontemleri, biikiim miktarlari, kumag sikliklari, kivrim oranlari, birim alan agirliklari,
cesitli orgii faktorleri ve kumas yapi faktorleri segilmistir. Bu faktorler ayr1 ayr1 modellere sokularak en iyi sonucu veren altkiime
secilmis ve modeller revize edilmistir. Olusturulan ti¢ model i¢in hem pamuklu kumaslarda hem de karigim kumaslarda yapay sinir
aglarina dayali modellerin daha iyi performans gosterdigi, rastgele orman algoritmalarmin ise kopma mukavemetinin tahmin
edilmesinde ¢ok dogru bir algoritma olmadigi gorilmiistiir.
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