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ABSTRACT: This study analyzes two machine learning models, artificial neural network (ANN) and adaptive neuro-fuzzy inference
system (ANFIS), to predict thermal insulation of cotton fabric woven with twill. The input parameters include fabric thickness, warps
per inch, and wefts per inch. The ANN model has a 3-6-1 network structure, with output and hidden layers having sigmoid and linear
activation functions. The ANFIS model employs sugeno-type fuzzy logic, while the network is trained using the feedforward
backpropagation Levenberg-Marquardt technique. The weighted average approach was used in the defuzzification process. MATLAB
was used to create both models. The ANN model performs well in predictions, as evidenced by its R? value of 0.9942, which indicates
a significant correlation between the target and prediction values. The ANN model's exceptional performance metrics, such as a mean
absolute percentage error (MAPE) of 1.31401 and a root mean squared error (RMSE) of 0.00176, demonstrate its precision and
reliability. However, the ANFIS model has considerably lower accuracy metrics, with an R? value of 0.9570. The ANN offers more
accuracy and precision than the ANFIS model, which has an RMSE of 0.00489 and a MAPE of 2.07495. This study will improve the
textile engineering prediction model by revealing the intricate connection between fabric characteristics and the thermal insulation of
clothing composed of cotton fabric's twill structure.
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DiMi DOKUMA PAMUKLU KUMASIN ISI YALITIM OZELLIKLERININ ANN VE ANFIS
KULLANILARAK TAHMIN EDIiLMESI

O0Z: Bu caligma, dimi ile dokunmus pamuklu kumasgin 1s1 yalittmini tahmin etmek icin yapay sinir ag1 (YSA) ve uyarlamali ag tabanl
bulanik mantik ¢ikarim sistemi (ANFIS) olmak {izere iki makine 6grenme modelini analiz etmektedir. Girigs parametreleri kumas
kalinligini, ing basma ug¢ sayisim1 (EPI) ve in¢ basina atki sayisini (PPI) igerir. YSA modeli, sigmoid ve dogrusal aktivasyon
fonksiyonlarina sahip ¢ikis ve gizli katmanlardan olusan 3-8-1 ag yapisina sahiptir. ANFIS modeli sugeno tipi bulanik mantik
kullanirken, ag ileri beslemeli geri yayilim Levenberg-Marquardt teknigi kullanilarak egitilmektedir. Durulagtirma isleminde agirlikli
ortalama yaklasimi kullanilmistir. Her iki modeli de olusturmak i¢cin MATLAB kullanildi. YSA modeli, hedef ve tahmin degerleri
arasinda anlamli bir korelasyon oldugunu gosteren 0,9942 R2 degeriyle kanitlandigi gibi tahminlerde iyi performans gosterir. YSA
modelinin 1,31401 ortalama mutlak yiizde hatasi (MAPE) ve 0,00176 kok ortalama kare hatasi (RMSE) gibi olaganiistii performans
6l¢iimleri, onun hassasiyetini ve giivenilirligini gdstermektedir. Ancak ANFIS modeli, 0,9570 R2 degeriyle 6nemli 6l¢iide daha diisiik
dogruluk 6lglimlerine sahiptir. YSA, RMSE'si 0,00489 ve MAPE'si 2,07495 olan ANFIS modelinden daha fazla dogruluk ve hassasiyet
sunar. Bu ¢aligma, kumas 6zellikleri ile pamuklu kumasin dimi yapisindan olusan giysinin 1s1 yalitimi arasindaki karmagik baglantiy1
ortaya ¢ikararak tekstil mithendisligi tahmin modelini gelistirecektir.
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