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OZET

ACIKLANABILIR VE YORUMLANABILIR YUZ DUYGU TANIMA

Giinlimiizde bir¢cok sektdrde otonom sistemler artmaktadir. Bu sistemler ile
insanlar arasindaki etkilesimin artmasiyla bu sistemlerin dogru kararlar vermesi
olduke¢a zorlagmistir. Otonom sistemlerin karar alirken insanlarin duygularini dikkate
almamasi, yanlis kararlar almasina sebep olmaktadir. Olusturulan sistemlerin kisinin
duygu durumuna gore karar vermesi gereken durumlarda, bu sistemlerin kisilerin
duygularini yiiz ifadelerinden hizli ve dogru bir sekilde tahmin etmelerini gerekli
kilmistir. Bu ¢alisma yiiz ifadesi tanimak icin yapilan ¢calismalarda olusturulan yapay
zekd modellerinin aldigi kararlarin agiklanmasi ve eksikliklerinin belirlenmesi
konularinda yol gésterici olacaktir. Ilk olarak Literatiirde bu alanda yer alan ¢aligmalar
incelenerek bu ¢alismada kullanilacak model, veriseti ve teknikler belirlenmistir. Bu
calismada daha onceden egitilmis modeller olan VGG, ResNet ve Inception modelleri
tizerinde iyilestirmeler yapilarak yeni ii¢ model olusturulmustur. Olusturulan modeller
Fer2013 veriseti ile egitilmis ve modeller ilk olarak egitim ve test verileri iizerinden
karsilastirilmistir. Daha sonra ise modeller yedi farkli duygu durumu i¢in secilen yedi
gorlintiiyli tahmin etmeleri saglanarak ikinci defa karsilagtirilmistir. Her iki
karsilastirmada da en 1y1i model VGG olmustur. Modellerin yaptiklar: tahminlerin
dogruysa neden dogru ve yanligsa neden yanlis oldugunu agiklanmasi igin beg farkli
Aciklanabilir Yapay Zeka (XAI) teknigi kullanilmistir. Kullanilan XAI teknikleri
GradCAM, GradCAM++, Saliency haritasi, SHAP ve LIME teknikleridir. Her
modelin yedi farkli duygu durumunu tahmin etmesi saglandiktan sonra bu tahminin
bes farkli teknikle agiklamasi yapilmistir. En agiklayict bilgiler GradCAM++ ve
Saliency haritasi teknikleriyle elde edilmistir.
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ABSTRACT
Explainable and Interpretable Facial Emotion Recognition

In today's world, autonomous systems are increasingly prevalent in various
industries. As the interaction between these systems and humans increases, it becomes
more challenging for these systems to make accurate decisions. One of the reasons for
the systems making incorrect decisions is that they do not take into account human
emotions when making decisions. In situations where these systems need to make
decisions based on a person's emotional state, it has become necessary for these
systems to quickly and accurately predict people's emotions from their facial
expressions. This study aims to provide guidance on explaining the decisions made by
artificial intelligence models developed for facial expression recognition and
identifying their shortcomings. Firstly, existing studies in this field were examined to
determine the model, dataset, and techniques to be used in this study. In this study,
three new models were created by improving the pre-trained models VGG, ResNet,
and Inception. These models were trained using the Fer2013 dataset, and initially
compared using training and test data. Subsequently, the models were compared again
by having them predict seven images selected for seven different emotional states. In
both comparisons, the VGG model performed the best. To explain why the models
made correct or incorrect predictions, five different eXplainable Artificial Intelligence
(XAIl) techniques were used. The XAl techniques employed were GradCAM,
GradCAM++, Saliency Map, SHAP, and LIME. After each model predicted the seven
different emotional states, the predictions were explained using the five techniques.
The most informative results were obtained using GradCAM++ and Saliency Map

techniques.
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