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In this era, traffic is indispensable. However, traffic accidents in Taiwan are
frequent and traffic safety is particular importance. Therefore, a safe and convenient
self-driving system is a trend of future development. But there are still many problems
that need to be solved and improved, for instance, Uber’s autonomous cars once
encounter accidents; yet it had safely hidden concerns and uncertainties. Autonomous
driving, also known as unpiloted driving, has the functions of avoiding violation of
safety distance, driver fatigue, poor mood, dangerous driving, and so on. To reduce
traffic accidents and also has the functions of driving with the car, shortening vehicle

distance, increasing driving speed.

All electric car models manufactured at Tesla today have the hardware
foundation for fully autonomous driving, resulting in a forty percent reduction in the
incidence of car accidents after the installation of the autopilot system, indicating the
potential for self-driving, currently Tesla Vision, a self-developed visual processing
tool, has been added to Tesla’s latest autopilot system “Autopilot hardware 2.0”. The
principle behind this is to make use of Deep Neural Networks to make the computer
do a more detailed analysis on the driving environment, to be able to analyze and to
judge the route, road signs, an oncoming car and traffic light position etc.
simultaneously in the shortest possible time. And our topic is exploit “computer

vision”, which is called OpenCV, to achieve the function of self-driving.

This project utilized the OpenCV and Raspberry Pi 3 to process image then via
GPIO communicate with Arduino to maintain the car driving on the middle of the
road. Furthermore, it can detect the condition of the road to avoid collision by

ultrasonic sensor so as to increase driving and pedestrian safety.

Keywords : self-driving ~ image recognition ~ Raspberry Pi 3 ~ OpenCV
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