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Abstract

Adaptive Cruise Control (ACC) System is an important part of the Advanced Vehicle
Control and Safety System (AVCSS) in Intelligent Transportation Systems (ITS). In this thesis,
we design an ACC controller for following a leading vehicle to achieve the desired safety
distance, or cruising at the pre-selectedspeed when there is no vehicle in front of us. We
design an intelligent cruise controller with fuzzy theory. The advantage of using fuzzy theory
is that it doesn’t require the complete knowledge of nenlinear vehicle dynamics, and it can be
applied to vehicle regardless of its nonlinear or unobservable dynamics. We separate the
controller into two parts. The first part:isrused-tordetermine which mode the controller should
take according to relative distance:.Besides the.controller can switch between car following
and cruise control automatically. The second part is when there is a vehicle in front of us the
controller should accelerate or decelerate to keep the safety distance according to relative
speed and relative distance or when there are no cars in the same lane the controller can
accelerate or decelerate to hold a desired speed according to the target speed and real- time
speed.

In the thesis we try to implement the intelligent cruise controller with FPGA (without car
computer). Although it is more complex to realize, it is not only smaller but also cheaper.
Hence it is appropriate to be used in vehicles and to be promoted.

Through this thesis we will prove that the intelligent cruise controller, which is built on
FPGA, will provide a safe and comfortable driving assistance system for drivers.

Keywords : Intelligent Transportation Systems (ITS) - FPGA -~ fuzzy logic

control ~ cruise control (CC) - adaptive cruise control (ACC) ~ Intelligent vehicle
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