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Abstract

Our entry for this competition presents an intelligent vehicle with human-based remote monitoring/control and
parking assist functions. The functions are realized by embedded systems that utilize a Controller Area Network
(CAN) bus to receive signals from sensor modules and transmit control commands to the driving devices and
mechanisms of the vehicle. The sensor modules include an inertial sensor module, ultrasonic distance sensors, a

laser scanner, a camera, drive steering sensors, and variable reluctance sensors.

The remote monitoring/control system integrates an embedded system and an inertial module to realize a
portable remote motoring/control platform. This portable platform can receive the video signal captured by
the camera installed on the vehicle, and can display the video on its monitor simultaneously. In addition, the
portable platform can remotely control the orientation of the camera for different view angles, and the speed
as well as the direction of the vehicle by simply adjusting the posture of the portable platform. This function
allows users of the platform to remote monitor and control the vehicle easily anytime, anywhere. Thus, with this
function, the user of the portable platform can play a role as an anti-theft preventer or help the driver of the

vehicle to deal with emergencies.

The parking assist system realizes two main functions, parallel parking and reverse (garage) parking. The
parallel parking function is implemented by a fuzzy controller whose parameters are optimally searched by a
genetic algorithm. This function can greatly increase the robustness of
the parking function for small parking lots. The reverse parking function
is implemented by a neuro-fuzzy controller that is capable of leaning the
operating behavior of the driver for parking the vehicle to a specific garage.
This function enables the driver to park the vehicle quickly and effortlessly.
The ultimate goal of this entry is not only to provide drivers with robust
parallel parking and behavior-learning reverse parking functions, but also
to enable users of the portable platform to monitor and control the vehicle

remotely to enhance the safety and prevent auto theft.
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