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Abstract

Speech is a crucial tool for effective communication,
understanding, and peaceful coexistence among individuals. It enables
people to express their emotions and convey their thoughts effectively. The
aim of developing this system is to enable machines to recognize human
emotions through speech, thereby facilitating the development of useful
applications that serve humanity.

To achieve this goal, a sophisticated computer system was
created that can identify five different emotions - anger, happiness,
normalcy, sadness, and surprise - from speech using a multi-dataset
approach. This system is known as the Speech Emotion Recognition
System (SERSYS).

The SERSYS comprises two main models, each of which has
two sub-models. The first model is based on the principles of deep neural
networks and is called Speech Emotion Recognition Deep Learning
(SERDL). The second model uses transfer learning and pre-trained
networks and is known as Speech Emotion Recognition Transfer Learning
(SERTL). Together, these models enable the machine to accurately
recognize human emotions from speech data.

Overall, the development of SERSYS represents a significant
step forward in the field of artificial intelligence and has enormous
potential for improving human-machine interactions in various
applications.

The SERSYS system is comprised of several stages. Firstly,
datasets are created for voice files using TESS for English language and
caFE for For French and for Italian languages EMOVO is used, which are
merged into a Multi dataset. Secondly, the MFCC algorithm is used for
feature extraction, resulting in spectral chart images stored at a sample rate
of 22050 Hz. The third stage involves recognizing speech emotions using
two intelligent methods: SERDL Model and SERTL Model with pre-
trained networks (ResNet50, VGG16) and machine learning classifiers
(Support Vector Machine), Decision Trees, and Random Forests. The best
results were achieved in single-language emotion recognition with
accuracy rates of 99% for English speech using 39 MFCC features as
inputs for SERDL Model, 91% for French speech and 88% for Italian
speech using 26 MFCC features as inputs for SERTL Model. For multi-



language emotion classification, the best accuracy rate of 94% was
achieved using SERTL ML Model with ResNet50 network and RF
classifier with 26 MFCC coefficients.

We have developed a new system called CHESS SER
SYSTEM, using the SERSYS framework. This system is capable of
detecting two emotional states in Arabic language - normal (indicating
calmness and comfort) and abnormal (indicating anger, sadness or
discomfort). We tested this system on 5 players from Nineveh University
who were playing chess. Using the SERDL model, we achieved a
classification accuracy of 98%, while the SERTL model gave an accuracy
of 89%.



