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OZET

MODLAR ARASI TRANSFER OGRENIMI iLE SES SINYALLERINDEN DUYGU
TANIMA

Fahreddin Rasit Kilig

Insanlarin konusma sirasinda ifade ettikleri duygular1 anlamak, uygun sekilde tepki
vermek icin 6nemlidir. Ses sinyallerinden anlayabilecegimiz bilgileri maksimize edebilmek
icin ilgili ses ve goriintiiniin transfer 6grenimi yontemi ile analiz edilmesi 6nemlidir. Duygu
tamima ¢aligsmalartyla alakali olarak derin 6grenme ve yapay zekd algoritmalartyla
aragtirmalar hiz kazanmustir. Ozellikle yapay zeka ve robotik sistemlerde, dogal ve empatik
bir insan-makine etkilesimi saglamak igin ses sinyallerinden duygu analizi esastir. Bu
sistemler sayesinde kullanici deneyimini zenginlestirerek daha etkili ve tatmin edici hizmetler
sunulabilmektedir.

Duygu analizi saglik sektoriinde de 6nemli bir rol oynamaktadir. Psikolojik
hastaliklarin teshis ve takibinde, hastalarin duygu durumlarini dogru bir sekilde tespit etmek,
uygun tedavi ve miidahalelerin gerceklestirilmesi i¢in kritiktir. Egitim sektoriinde ise,
ogrencilerin ve 6gretmenlerin duygusal durumlarini anlamak, egitim ve 6gretim siireglerini
daha etkili hale getirmektedir. Reklam ve pazarlama alaninda, tiikketici duygularini analiz
etmek, miisteri memnuniyetini ve marka sadakatini artirarak satiglar1 ve karlilig
yiikseltmektedir. Ayrica, duygu analizi, oyun endiistrisinde daha gergek¢i ve etkileyici oyun
deneyimleri sunmak i¢in de kullanilmaktadir.

Bu tez ¢alismasinda, ses sinyallerinden ve ses sinyallerine ait ilgili goriintiilerden
transfer 6grenme yontemi ile bu verilerin duygu durumlarini tespit etmeye yonelik gelismis
siiflandirma ve analiz yontemlerini kullanilarak dogru duygu tahminlerinde bulunmay1
hedeflenmektedir. Bu ¢alismada veri seti notr, sakin, mutlu, tizgiin, kizgin, korkulu, tiksinme
ve sasirmis olmak lizere 8 farkli duygu durumu kullanilmistir. Ses verilerini analiz edebilmek
icin MFCC ve Log Mel Filter Bank olmak iizere iki yontem, Dense ve LSTM olmak iizere
iki derin 6grenme teknigi kullanilmistir. Video veri setini analiz edebilmek i¢inse CNN ag
modeli kullanilmigtir. Toplamda 11 farkli uygulama gerceklestirilen bu uygulamada
modellerin basarisi analiz edilmis ve sonug¢ olarak goriintii verilerinden siniflama
gergeklestiren modelden konusma ses sinyalleri verilerinden siniflama gergeklestiren modele
transfer Ogrenmesi yoOntemi ile bilgi aktarimi gergeklestirilip %06,78’lik basar1 artisi
saglanmistir. Ayrica MFCC yonteminin LMFB’a gore daha basarili oldugu, sarki ses tiiriiniin
ise konusma ses tiiriine gore daha yiliksek dogrulukla etiketlendigi goriilmiistiir.
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ABSTRACT
EMOTION RECOGNITION FROM AUDIO SIGNALS WITH CROSS-MODAL
TRANSFER LEARNING
Fahreddin Rasit Kili¢

Understanding the emotions people express during conversation is important to
responding appropriately. In order to maximize the information we can understand from audio
signals, it is important to analyze the relevant audio and video with the transfer learning method.
Related to emotion recognition studies, research has gained momentum with deep learning and
artificial intelligence algorithms. Especially in artificial intelligence and robotic systems,
emotion analysis from sound signals is essential to providing a natural and empathetic human-
machine interaction. Thanks to these systems, more effective and satisfying services can be
provided by enriching the user experience.

Sentiment analysis also plays an important role in the healthcare industry. In the
diagnosis and follow-up of psychological diseases, it is critical to accurately determine the
mood of the patients and to carry out appropriate treatment and interventions. In the education
sector, understanding the emotional states of students and teachers makes education and training
processes more effective. In the field of advertising and marketing, analyzing consumer
emotions increases sales and profitability by increasing customer satisfaction and brand loyalty.
In addition, sentiment analysis is also used in the gaming industry to provide more realistic and
immersive gaming experiences.

The objective of this thesis is to accurately predict emotional states based on audio
signals and simultaneous facial images using a cross-domain transfer learning approach. Eight
distinct states of emotion were used in this analysis: neutral, calm, happy, sad, angry, fearful,
disgusted, and surprised. Traditional signal processing methods, such as MFCC and Log Mel
Filter Bank, and deep learning techniques, such as Densely connected network, CNN, and
LSTM, were used to analyze the audio data. The videos were evaluated by employing a CNN
network model. In this application, which consisted of a total of 11 different applications, the
success of the models was analyzed, and as a result, information was transferred from the model
performing the classification from the image data to the model performing the classification
from the speech audio signal data using the cross-modal transfer learning, resulting in a 6.78
percent improvement in success. In addition, it was discovered that the MFCC method was
more effective than the LMFB, and that the song voice type was identified with greater
precision than the speech voice type.
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