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Abstract

Traffic safety and accident prevention constitute a global challenge that
requires advanced solutions based on artificial intelligence, especially with
the increasing rates of fatalities due to driver distraction. In this context, the
need has emerged to build intelligent multi-angle monitoring systems to
analyze driver behaviors with high accuracy.

This thesis presents a multi-level methodological framework for
automatic recognition of driver behavior patterns, based on fusing features
extracted from diverse sources. The proposed model consists of two integrated
stages: in the first stage, features are extracted using the optimized
MobileNetV1 architecture, and in the second stage, a BiLSTM network
supported by Self-Attention mechanism is employed to process sequential
data and discover temporal correlations for detecting driver distraction.

A comparative study was conducted to evaluate seven convolutional
neural networks (VGG16, VGG19, ResNet50V1, ResNet50V2, InceptionV3,
MobileNetV1, and MobileNetV2) in feature extraction using the LSTM
model for classification. The results showed the superiority of MobileNetV1
with an accuracy of 97.60% in daytime conditions and 92.94% in nighttime
conditions.

An analytical comparison was conducted between the traditional LSTM
model and the proposed BiLSTM, with all hyperparameters fixed to ensure
objective and fair evaluation. The results showed that the proposed model
achieved significantly superior performance based on quantitative
measurements; it achieved a classification accuracy rate of 98.77% in daytime
conditions and 95.17% in nighttime conditions, statistically significantly
surpassing the traditional LSTM model in processing temporal sequences and
extracting complex statistical relationships from the streaming data of driver
activities.

Experimental verification of the model was conducted using the
3MDAD database, which simulates realistic driving scenarios in diverse
environments. The results demonstrated the system's high adaptive capability
with lighting variations, which enhances its practical feasibility in the field of
advanced traffic safety.
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