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ABSTRACT

Personality traits reflect a person's thoughts, feelings, and behavior as
well as his culture and social environment. Personality traits are quantitative
measures, so they are based on general concepts. For example, we say that
this person is tense, open, or eager for his appointment, and so on. There are
many test personality measures, the most famous of which is the Big Five
factor, which classifies an individual's personality into five categories:
agreeableness, conscientiousness, extraversion, neuroticism, and openness.
This factor shows the personality dimensions of a group of people and the
differences that come from their backgrounds or upbringings.

A signature is a reliable and effective predictor of personality based
on its features established by graphology. It is easy to use, and most people
have a single, and fixed signature. Also, signature analysis is a projection
method similar to body language that sums up several aspects of a person's
personality, like their social skills, how they think, and how they do their
work. Therefore, it was used in this study to classify the personalities of
individuals.

In this work, a multimodal intelligent system for classifying main
personality traits, called Personality Traits Analysis Intelligent System
(PTAIS) was built. The intelligent system consists of several steps. In the
first step, samples of signature images of University of Mosul faculty
members and their demographic information, as well as samples of their
personal analysis questions were collected. In the second step, a personality
analysis dictionary (RTFM) was created to categorize the dataset into five
classes based on the Big Five factor. Then, a personality science expert
examined each of these five groups. In the third step, the dataset is first
processed, and then structural, statistical, and deep learning algorithms are
used to extract the important features. The last step was to use four
intelligence models to classify personality traits into five different groups.

The first model was called 3MPPT (Three Models Pretrained
Personality Traits). This model used three separate pre-trained models
(VGG16, ResNet50, and Inceptionv3) to classify personality traits after
freezing top layers and adjusting bottom layers. The PCNN (Proposed
Convolutional Neural Network) was the second model. It reconstructed a
convolutional neural network by adjusting its layers, nodes, filters, and
hyperparameters. These two models used regularization methods like
dropout, learning rate and Adam optimization method. The third model
(PXGBOOST) was responsible for classifying the fusion dataset, which is
extracted by several algorithms and then selected the most important features



using the featurewiz library. Then, the features were categorized into groups
using the parallel XGBOOST algorithm and four CPU cores to exploit the
most computer resources. The latest model was called HFDLS (Hybrid
Fuzzy Deep Learning Five). This model has been used to modify deep
learning by combining it with fuzzy learning and making fuzzy learning a
layer within the deep learning layers. In this model, two different kinds of
features were taken out, and the benefits of both were used to get rid of
ambiguity and noise.

The results were analyzed and discussed using different performance
and statistical methods. The results showed that the proposed models
(HFDLS, PXGBOOST, and PCNN) did the best on all measures, especially
the accuracy and Cohen's kappa measures compared to the pre-trained
models, traditional methods, and the literature review. The hybrid model
(HFDLS) achieved 99%, 98% in accuracy and Cohen's kappa measure
respectively. The PXGBOOST model performed 98% of accuracy and 97%
Cohen's kappa measure. While the PCNN model had accuracy of 93% and
75% Cohen's kappa measure. The PCNN did better than all the other models
except the ResNet50 and Inceptionv3 models. The first model had 97% of
accuracy and 88% of Cohen's kappa. The second model slightly exceeded
the PCNN model as it had 95% of accuracy and 83% of Cohen's kappa score.

Finally, the results revealed that there is a good similarity and a
relationship between signature analysis and the analytical question forms by
71%. The results also showed that the highest category of faculty members
at the University of Mosul who signatures were collected is conscientious.
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