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Abstract

easier to install widely. This single-camera approach helps reduce accidents and improve road
safety in cities. The AA-CMU system is specifically designed for Moroccan roads and driving
conditions. Unlike other commercial systems that use general models, this system accounts
for local factors like road layouts, traffic patterns, and Moroccan road signs. This local
customization makes the system more effective for drivers in Morocco's urban environments.

The research is structured around three main axes. The first axis involves an in-depth
exploration of the most effective methods for classifying, detecting, and tracking objects
within the road environment. This includes the design and optimization of advanced
algorithms that enable accurate object identification and tracking in real-time. We employed
various techniques for analyzing video streams, focusing on enhancing the robustness of our
system against fluctuating lighting conditions and complex urban environments. Experimental
results indicate that deep convolutional neural networks (Deep CNN) significantly outperform
traditional methods, demonstrating superior accuracy and reliability in object detection tasks.
The second axis of research is dedicated to the development of a comprehensive system for
detecting and classifying road signage using a database specifically created for urban scenes
in Morocco. This work involved the establishment of a dedicated and well-annotated database
that captures the diverse array of signage encountered in Moroccan cities. Additionally, we
implemented advanced text recognition techniques to read the text on detected signs, which
further enhances the system's accuracy and effectiveness in real-world scenarios.

The third axis addresses the critical challenge of distance estimation using a monocular
camera. Accurately estimating distance is essential for implementing Advanced Driver
Assistance Systems (ADAS) with a single camera setup, as traditional systems often rely on
multiple sensors for this purpose. In this thesis, we developed a novel method for estimating
distance based on sequences of images captured by the monocular camera. This method
effectively overcomes the limitations associated with conventional camera systems, enabling
more reliable distance measurements.

Finally, the thesis culminates in the hardware implementation of the developed
algorithms on a low-cost platform that meets the necessary computational and real-time
requirements for effective system operation. We investigated various platforms based on
GPUs and FPGAs, ultimately selecting NVIDIA platforms for their optimal balance of
performance and cost-effectiveness. The experimental results obtained from our
implementation demonstrate the feasibility and effectiveness of the proposed system,
highlighting its potential to significantly improve driver assistance capabilities in urban
environments and contribute to safer driving experiences.

Through this research, we aim to provide a comprehensive solution that not only
addresses the technical challenges of driver assistance systems but also aligns with the
specific needs of urban drivers in Morocco. The findings of this thesis contribute valuable
insights to the field of intelligent transportation systems and pave the way for future
advancements in driver assistance technology.
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