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Research on the Application of a Small Intelligent
Vehicle Integrating Object Recognition and
Autonomous Driving Functions in a Simulated Road
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Abstract

With the widespread adoption of autonomous driving technology, its application scope extends beyond road
traffic to areas such as unmanned transport vehicles in factories, fruit-picking transport vehicles in orchards, and
campus document delivery vehicles. To promote the development of related applications, this study proposes an
intelligent vehicle system based on imitation learning and object recognition technology. A small intelligent
vehicle’s autonomous driving system was designed and implemented to improve the vehicle’s self-driving
capability in a virtual road environment using image recognition technology. The system hardware is built on the
Raspberry Pi 4 and NVIDIA Jetson Nano platforms, integrating the Donkey Car system with Tiny-Yolo V7 object
recognition technology. It can effectively identify objects such as road dividers, traffic lights, traffic signs,
pedestrians, and vehicles, making corresponding driving decisions based on the recognition results. To enhance
driving safety, the system defines a danger zone in front of the vehicle. When an object enters the danger zone,

the system immediately activates an emergency brake. Furthermore, the system adjusts the vehicle's driving state
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based on traffic light color changes and traffic sign instructions. Test results show that the system can accurately
identify traffic lights and traffic signs, perform appropriate stop or start operations based on the recognized objects,
and meet the basic self-driving requirements. This research successfully demonstrates an autonomous driving
solution based on a low-cost embedded hardware platform, providing a valuable reference for future expansion
into real-world traffic environments. Future work can further optimize object recognition accuracy, system
computational performance, and multi-scenario applications.

Keywords: Imitation learning, Autonomous driving, Autonomous driving, Object recognition, Embedded
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