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Abstract

With the development of society and the improvement of people's living
standards, the car has entered every household. A wide variety of automotive
electronic systems have become an indispensable auto configuration section. In the
past two decades, according to statistics, the average cost of electronic devices per
vehicle increased from 15% to 35%.Many luxury cars’ micro-electronic control chip
is to reach as many as fifty. When we use our cars, the escort vehicle electronic
system not only for our personal safety, but also provide us with the necessary
navigation and entertainment functions, thus greatly improving our driving process or
ride comfort in the process. So we should pay more attention to automotive electronic
systems, the development of vehicle electronic system has great prospects.

This paper expatiates on the research, design and realization of a kind of
automobile light and reversing radar control system based on FPGA chip. The main
contents include:

Firstly, the background and significance of the application of modern electronic
technology in automotive electronic devices are expounded. The research status of
automotive light control system and parking sensor system automation is analyzed.
The automobile light control system and reversing radar system based on FPGA chip
are studied emphatically.

Secondly, the basic principle, the basic structure and the development process of
FPGA chip are introduced. The hardware description language VHDL language is
introduced. At the same time, the development platform Quartus I of this paper is
systematically expounded.

Then, the software programming of the FPGA chip and the processing logic of
each chip are described in detail. The FPGA chip is divided into four processing
modules: turn signal processing module, light intensity processing module, ultrasonic
module control and distance signal acquisition module And ultrasonic data processing

and display module, and with the Quartus I comes with a waveform analysis tool for

II



each logical module analysis and positioning, complete the software logic of each
module. Subsequently, the four processing modules are merged by component
instantiation to complete the software logic part of the final FPGA large module.
Finally, the paper introduces the use of the sensor in this paper, introduces the
design of the hardware circuit of the whole system in detail, and finally completes the
combination of the software and hardware, the intelligent control system of the

headlamp and the brightness control system and reversing radar system.

Keywords: FPGA chips; VHDL language; Auto light control system; Reversing
Radar
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