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abstract Dysphagia is a swallowing disorder that is usually associated with
neurological diseases and negatively affects the quality of life, especially in elderly
individuals. This study investigates the neurophysiological analysis of swallowing and
motor imagery processes using EEG data and how this data can be used in dysphagia
rehabilitation. Different experimental paradigms, such as natural swallowing, induced
saliva swallowing, induced water swallowing, and induced tongue protrusion, were used
in the experiments conducted on 30 right-handed individuals. Techniques such as
Independent Component Analysis (ICA), Empirical Mode Decomposition (EMD),
band-pass filtering, and Common Spatial Pattern (CSP) analysis were applied in the
preprocessing of the data. These preprocessing methods provided a more accurate
analysis by reducing the noise in the EEG data. The differences between the resting and
imagery stages were clearly separated in the classification tasks performed with
traditional machine learning techniques and deep learning methods. In addition to
ensemble-based algorithms such as Random Forest, AdaBoost, and Bagging,
Convolutional Neural Networks (CNN) from deep learning methods were also applied.
In addition, the multi-scale spatial attention network (MS-SAN) model distinguished
neurophysiological differences between motor imagery and resting states, especially in
delta and theta frequency bands, with high accuracy. The results show that detecting
motor imagery and resting stages with EEG data has great potential in dysphagia
treatment and motor rehabilitation applications. This study highlights the potential of
EEG-based brain-computer interface (BCI) technologies, machine learning, and deep
learning methods in dysphagia rehabilitation. It reveals the importance of research in
this area for clinical applications.
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ozet Disfaji, genellikle norolojik hastaliklarla iligkilendirilen ve ozellikle yash
bireylerde yasam kalitesini olumsuz yonde etkileyen bir yutma bozuklugudur. Bu
calisma, EEG verileri kullanilarak yutma ve yutmayr hayal etme siireglerinin
norofizyolojik analizini yapmayi ve bu verilerin disfaji rehabilitasyonunda nasil
kullanilabilecegini arastirmaktadir. Otuz adet sag elini kullanan birey {iizerinde
gerceklestirilen deneylerde, dogal yutma, indiiklenmis tiikiiriik yutma, indiiklenmis su
yutma ve indiiklenmis dil disar1 ¢gikarma gibi farkli deneysel paradigmalar kullanilmistir.
Verilerin 6n islenmesinde Bagimsiz Bilesen Analizi (ICA), Empirik Mod Ayristirma
(EMD), bant gegiren filtreleme ve Ortak Uzamsal Desen (CSP) analizi gibi teknikler
uygulanmistir. Bu 6n isleme yontemleri, EEG verilerindeki giiriiltiiyii azaltarak daha
dogru bir analiz saglamak amaciyla kullanilmistir. Geleneksel makine O6grenmesi
teknikleri ve derin 6grenme yontemleriyle yapilan siniflandirma gorevlerinde, dinlenme
ve hayal etme evreleri arasindaki farklar belirgin bir sekilde ayrilmistir. Random Forest,
AdaBoost ve Bagging gibi topluluk tabanli algoritmalarin yami sira, derin 6grenme
yontemlerinden Konvoliisyonel Sinir Aglari (CNN) da uygulanmustir. Ayrica, gok
Olcekli mekansal dikkat agi (MS-SAN) modeli, 6zellikle delta ve teta frekans
bantlarinda hareketi hayal etme ile dinlenme durumlari arasindaki nérofizyolojik farklari
yiiksek dogrulukla ayirt etmistir.

Sonuglar, hareketi hayal etme ve dinlenme evrelerinin EEG verileriyle tespit edilmesinin
disfaji tedavisinde ve motor rehabilitasyon uygulamalarinda biiyiik bir potansiyel
tasidigin1 gostermektedir. Bu ¢alisma, EEG tabanli beyin-bilgisayar arayiizleri (BBA)
teknolojilerinin, makine Ogrenimi ve derin Ogrenme yontemlerinin disfaji
rehabilitasyonundaki potansiyelini vurgulamakta ve bu alandaki arastirmalarin klinik
uygulamalar agisindan 6nemini ortaya koymaktadir.
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