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OZ: Bu caligma, bitkisel tabaklanmis koyun derilerinde tanen formiilasyonlarinin standartlastirilmis RGB yiizey goriintiileri ve evrisimli
sinir aglar1 kullanilarak ayirt edilme potansiyelini incelemektedir. Deneysel tasarimda iki tanen ailesinden toplam 26 formiilasyon
kullanilmistir: mimoza, kebrako ve ¢am esasli kondanse formiilasyonlar ile valeks, kestane ve mazi esasli hidrolize formiilasyonlar.
Canon EOS 760D ile alinan goriintiiler 6n plan ayrimi sonrasinda 15.600 adet 200 x 200 px deri yiizey yamasina doniistiirilmiistiir.
ImageNet agirliklartyla baslatilan ResNet-18 ve EfficientNet-B0 modelleri 26 sinifli siniflandirma i¢in egitilmis; K numunesinden gelen
yamalar model gelistirme, bagimsiz T numunesinden gelen yamalar ise nihai test amaciyla kullanilmistir. ResNet-18 K-dogrulama
asamasinda 0,960 makro-F1 degerine, bagimsiz T-test setinde ise %25,1 dogruluk ve 0,225 makro-F1 degerine ulagmistir. EfficientNet-
BO icin bu degerler sirastyla 0,927, %27,2 ve 0,240 olarak hesaplanmistir. Performans degerleri 26 sinifli rastgele tahmin diizeyinin
iizerinde olmakla birlikte, K-dogrulama ve T-test sonugclar1 arasindaki belirgin fark bagimsiz tekerriir kaynakli alan degisimini ortaya
koymaktadir. Sonuglar, bitkisel tanen kimyasinin deri yiizeyinde 6lgiilebilir gorsel izler birakabildigini; ancak yalniz RGB yamalariyla
bagimsiz numunelerde kesin 26 sinifli formiilasyon tanimanin sinirli kaldigimi géstermektedir.
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CLASSIFICATION OF TANNIN FORMULATIONS IN VEGETABLE-TANNED SHEEP LEATHER
USING RGB SURFACE IMAGES AND DEEP LEARNING

ABSTRACT: This study investigates the potential of discriminating tannin formulations in vegetable-tanned sheep leather using
standardized RGB surface images and convolutional neural networks. A total of 26 formulations from two tannin families were
examined: condensed formulations based on mimosa, quebracho, and pine, and hydrolyzable formulations based on valonea, chestnut,
and gallnut. Images acquired with a Canon EOS 760D were segmented to remove the background and converted into 15,600 leather
surface patches of 200 x 200 px. ResNet-18 and EfficientNet-BO models initialized with ImageNet weights were trained for 26-class
classification. Patches from the K sample were used for model development, whereas patches from the independent T sample were
reserved exclusively for final testing. ResNet-18 achieved a validation macro-F1 of 0.960 on K samples and 25.1% accuracy with a
macro-F1 of 0.225 on the independent T-test set. EfficientNet-B0 achieved a validation macro-F1 of 0.927 and 27.2% accuracy, with a
macro-F1 of 0.240 on the independent test set. Although both models performed above random expectation for a balanced 26-class task,
the marked decrease from K-validation to T-test performance indicated a pronounced replicate-domain shift. The findings demonstrate
that vegetable tannin chemistry can leave measurable visual traces on the leather surface; however, exact 26-class formulation
recognition using only RGB patches remains limited under independent sample replication.
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