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Abstract

Whether consciously or unconsciously, emotions and feelings dominate our
daily lives and have become an essential element for predicting many events at the
global or personal level for the individual. Feelings are classified globally into seven
basic categories at the level of human cultures for the whole world. These feelings
reflect on human behavior, movements, and all of his biological functions. The
feelings are reflected largely, like a mirror, on the facial expressions of every human
being. The face is the main tool for expressing what the individual feels.

An intelligent computer system called Facial Expression Recognition Shallow
- Deep Learning (FERS-DL) was designed and built. This system consists of several
main and sub-systems to provide various software methods for data processing and
obtain the highest classification accuracy.

The proposed system consists of two main stages, the feature extraction stage
and the classification stage. Six methods were proposed in the feature extraction
stage: four of them using machine learning algorithms and two methods using deep
learning algorithms, and each method combines several techniques as follows:

First Method: Face Gabor Filter Principal Component Analysis (FGPCA)
This method combines Gabor filters with the principal component analysis algorithm
on all face regions.

Second Method: Face Parts Gabor Filter Principal Component Analysis
(FPGPCA) is similar to the first method with the difference that Gabor filters are
applied to the parts of the face.

Third Method: Face HOG Principal Component Analysis (FHPCA) This
method combines HOG with the principal component analysis algorithm on all face

regions.



Fourth Method: Face Parts HOG Principal Component Analysis (FPHPCA)
It is similar to the third method with the difference that HOG is applied to the face
parts.

Fifth Method: The pre-trained AlexNet deep learning algorithm and the
principal compound analysis algorithm were used in features extraction.

Sixth Method: also, one of the pre-trained deep learning algorithms ResNet-
18, and the principal component analysis algorithm was used to extract features.

To complete the feature extraction stage and to obtain good features, after the
feature extraction process, the ant lion hybrid algorithm with neural networks was
used to select the best features, which helps to increase the accuracy of classification.

In the second stage, which is the classification stage, this stage was designed
and implemented in two directions, the first direction using the concept of fine-
tuning, and the second direction was proposed a new classification algorithm called:
Ensemble Facial Multi Neural Networks (EFMNN) based on the ensemble method
classifier where several neural networks were built for each of the seven facial
expressions.

The system was tested on two standard databases: Japanese Female Facial
Expression (JAFFE) and Cohn-Kanade (CK), using the concept of few-shot
learning, where data was used in the training phase with different sizes and rates
ranging from 30 to 70 percent of the total data volume.

The results showed the preference of using the pre-trained deep learning
algorithms ResNet-18 in extracting features and the preference of using the proposed
classifier in the process of classification, as the highest classification rates were
obtained. In addition, the proposed algorithm increased the classification rate where
it reaches 100% in some of training cases (70, 60), while it doesn’t reach the same

value in the case (50, 40, 30).
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