Advancements in Autonomous Vehicle Technology 

Problem Statement:
 Bridging the gap between safety, reliability, and adaptability in autonomous vehicle systems. Autonomous vehicle technology lies within the field of artificial intelligence, robotics, and computer vision, focusing on enabling vehicles to navigate and make driving decisions without human intervention. These systems rely on sensors, cameras, and deep learning algorithms to perceive their surroundings and respond appropriately. Despite significant progress in recent years, one of the main challenges remains achieving a balance between safety, reliability, and adaptability in diverse real-world environments (Li et al., 2023). Weather changes, unpredictable human behavior, and sensor limitations can greatly affect vehicle decision-making, posing risks to both passengers and pedestrians. Several existing approaches have been developed to enhance the performance of autonomous vehicles. For instance, convolutional neural networks (CNNs) and sensor fusion methods have improved object detection and environmental perception (Zhang et al., 2022). Reinforcement learning techniques have also been applied to optimize route planning and vehicle control in dynamic traffic conditions (Kendall et al., 2021). However, despite these advancements, ensuring robust decision-making and real-time adaptability across varying driving scenarios continues to be a major research challenge. Therefore, further studies are required to enhance model generalization, safety verification, and explainability of AI-driven driving
Research Objectives

1. To investigate the recent advancements in artificial intelligence and deep learning techniques applied to autonomous vehicles.
2. To evaluate how environmental factors such as weather conditions, road complexity, and pedestrian behavior affect the performance and safety of autonomous systems.
3. To identify the main challenges related to reliability, adaptability, and real-time decision-making in self-driving technology.
4. To propose potential AI-based solutions that enhance safety, generalization, and interpretability in autonomous vehicle systems.
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