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Abstract

Emotion recognition based on facial expression has been regarded as one of
the fastest growing areas of artificial intelligence because of the numerous ways it is
used in education, healthcare, customer service. The present study seeks to design a
smart system that can classify the emotion of the user based on the facial image taken
by a camera to aid in the development of adaptive user interfaces, which overcomes
the shortcomings of the current systems in the context of generalization and use of
traditional emotion categories that may not be accurate in the context of user
satisfaction in real life settings. It is also aimed at improving the performance of
deep learning and ensemble learning models, comparing their performance to
determine the most accurate and reliable model, and introducing an interactive
interface that would support real-time emotion recognition in customer-service
scenarios.

The methodology was in the form of a multi-stage pipeline that began with
data preprocessing, then model development, optimization and evaluation. The
Extended Cohn-Kanade (CK+) dataset was utilized, which was the collection of
22,401 grayscale images of faces re-sized to 75x 75 pixels. Some preprocessing
functions were used, such as face detection, cropping, brightness and contrast,
rescaling, normalization and encoding. Moreover, the labels of the emotions were
again classified as three functional categories applicable to the customer-service
setting: Satisfied, Unsatisfied, and Neutral to enhance the generalization and
minimize the imbalance in the classes.

Several deep learning architectures were created such as Convolutional
Neural Networks (CNN), Visual Geometry Group (VGG), MobileNetV2, and
InceptionV3. Moreover, they were used to build hybrid models by using these
networks as feature extractors, and the resulting feature vectors were entered into
the XGBoost classifier to increase the performance of classification. They were
assessed against the different metrics such as the accuracy and the confusion matrix
as a way of measuring the performance of the models on all the classes. Furthermore,
an interactive graphical user interface using Tkinter was created and made users to
upload pictures or turn on the camera to get their emotions classified in real-time.

The findings showed that the hybrid models MobileNetV2 with XGBoost and
VGG16 with XGBoost were more accurate and generalized than the other models
where MobileNetV2 with XGBoost had an accuracy of 98%, while VGG16 had a
higher accuracy of 99%. The results show that the suggested hybrid scheme has the
potential to deliver the balanced performance that offers rapid processing and at the
same time retains the highly effective classification and makes the hybrid approach
applicable to the real-world customer-service tasks.



