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In recent years, research into artificial intelligence and automated driving technology has
advanced, raising expectations for improving traffic safety. Traffic accidents are a serious
social problem. Data for the past 10 years in Japan show a downward trend in the number of
traffic accidents followed by an upward trend again, and the number of fatalities has
fluctuated from year to year. Between 2021 and 2023, the number of traffic accidents
decreased from 39,000 to 37,000, while the number of fatalities increased by 68 to 3,573 in
2023.

In this research, an “autonomous driving system” was developed using a radio-controlled car
equipped with a Raspberry Pi5, utilizing image recognition and machine learning.
Autonomous driving is expected to be a technology that contributes to reducing human error,
the main cause of traffic accidents, and improving safety. The objective of this research is to
realize an autonomous driving system that can reproduce the driving operations of the
human brain using artificial intelligence, and can select and drive the optimal route to the
destination by itself while complying with traffic regulations.

The system created in this research analyzed a grid of driving routes using a width-first
search algorithm and implemented a function that automatically selects the optimal route.
Furthermore, the system utilized camera-based image recognition to accurately recognize
traffic regulations such as stop lines, temporary stops, and no-entry signs for driving control.
For cost and safety reasons, a radio-controlled car was used as a simple model for the
experiment to efficiently verify the autonomous driving technology. Specifically, the hardware
team was responsible for assembling and modifying the radio-controlled car, installing the
camera module, and building and creating the driving course. The software team, on the
other hand, developed an image recognition algorithm using Python, implemented a
width-first search algorithm, and worked on traffic sign recognition using a cascade classifier.

Keywords: autonomous driving, image recognition, machine learning
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