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OZET

EEG VE YUZ iFADELERINE DAYALI COK MODLU DUYGU TANIMA

Songiil Erdem GULER

Duygu tanima alanindaki ilerlemelere ragmen, arastirma alam hala iki temel
simirlamayla karsi karsiyadir: giderek daha karmasik hesaplamalar yapmak i¢in derin
modellerin kullanimai ve ¢esitli veri tiirlerinin bir karisimiyla duygularin tanimlanmasi.
Bu caliyma, elektroensefalografi (EEG) sinyallerini yiiz ifadeleriyle birlestirerek,
Transformer, LSTM ve GRU gibi gelismis modelleri iceren multimodal duygu tanima
konusundaki bilgi birikimine katkida bulunmaktadir. Sonuclar, onerilen yaklasimin
etkinligini dogrulamaktadir, ¢iinkii GRU modelinin sirasiyla tek modlu (yalnizca EEG)
ve ¢ok modlu (EEG ve yiiz ifadeleri) veri setlerinde %88 ve %97 gibi yiiksek tahmin
dogrulugu gostermektedir. Bulgular, geleneksel tek modlu tekniklerine kiyasla, ¢ok
modlu yaklasimlarin dikkate deger ilerlemeler sagladigim1 gostermektedir. Calisma,
karmasik sinirsel dinamikleri ve goriiniir duygusal ipuc¢larini yakalayan, duygu tanima
sistemlerinin saglamhgimm ve dogrulugunu artiran bir cerceve sunmaktadir. Bu
sonuclar, cesitli veri kaynaklarim gelismis modellerle entegre ederek tek modlu
sistemlerin yarattigi simirlamamin nasil asilacagimi gostermeleri agisindan onemli
pratik ¢cikarimlara sahiptir.

Anahtar Kelimeler : Insan Bilgisayar Etkilesimi, Duygu Tanima, Derin Ogrenme, EEG
Sinyalleri, Yiiz ifadeleri
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ABSTRACT

Multimodal Emotion Recognition: Emotion Classification through the Integration of
EEG and Facial Expressions

Songiil Erdem GULER

Despite the advancements made in emotion recognition, the need for deep learning
to carry out more complex calculations and identifying emotions across different
modalities remain two major challenges. This study integrates facial expressions with
electroencephalography (EEG) signals, adding to the body of knowledge on multimodal
emotion recognition. An extensive analysis of the standalone EEG signals and EEG
signals combined with facial expression data performance of emotion recognition models
GRU, LSTM, and Transformer. The results show the efficacy of this method since they
show the high accuracy of the GRU model with predictions of 88% and 97% on unimodal
(EEG only) and multimodal (EEG and facial expressions) datasets, respectively. The
results show that multimodal approaches produce significant improvements, unlike
conventional unimodal methods. Using models including GRU, LSTM, and the
Transformer, together with the complementary nature of EEG signals and facial
expressions, the study offers a thorough framework that captures complex neural
dynamics and visible emotional cues, enhancing the robustness and accuracy of emotion
recognition systems. These results have important practical ramifications since they show
how to get beyond the drawbacks of single-modality systems by combining different data
sources with sophisticated models.
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