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Intelligence Guide System with Remote

Monitoring/Real-Time 3D-SLAM and
Autonomous Driving Functions
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Abstract

Nowadays, the rise of intelligent vehicles and the global position system, the localization and navigation systems have become
the most important components of vehicles. However the drivers can not operate the navigation system when driving on roads
because this behavior is very dangerous. There is'no doubt that the innovations in Automotive electronics and driving assistance
systems enhance the traffic safety and reduce the casualty rate.

The purpose of this product focuses on designing an intelligent, safe, and robust system with automatic driving, vision
recognition, remote monitoring and 3D mobile mapping. The reference trajectories of the automatic driving system depended
on the recorded data from the Real-Time Kinematic Differential Global Positioning System. During the process, the offset and
displacement angle of the vehicle are calculated and sent to the fuzzy controller to generate a suitable command to drive the
steering wheel. In addition, a laser range finder is used to detect the obstacle in front of the vehicle. When the
obstacle is too close, the breaking system will be executed to improve the traffic safety. Remote monitoring
system must be an important subsystem that can find out the vehicle position real time. A smartphone is used to
receive the GPS Information and send the stop command to the vehicle. In remote monitoring system, Google
Maps navigation, GPS information and moving icon are displayed on the screen. Users can get the position of
the vehicle easily. This product also provides the station services and users can command the vehicle to stop by
using a smartphone. Then the system will take passengers on board and provide audio-guide services.

The vision system contains three functions including lane detection, vehicle detection and pedestrian detection. The information
of offset and displacement angle from lane detection can assist the lost GPS signal to maintain the stability of the vehicle. In
addition, vehicle and pedestrian detections are used to support the obstacle detection of a laser range finder for dead space
scanning and let the vehicle stop safely.

In order to obtain the driving path and road map of the vehicle, the real-time 3D mobile mapping system is designed to
measure the distance of objects around the vehicle by use of two laser range finders. Through coordinate transformation and
data mapping, the system reconstructs the building with point clouds. The point clouds map is different to 2D tradition map.
The 3D map contains with 2D contour map and 3D point clouds. The 3D map is not only a street map but also a street view map
in 3D visual. This system proposes a lifelike 3D electronic map for passengers.

In summary, this work provides an autonomous vehicle with a high-safety and multi-functional intelligent guide system. We
hope this system can bring a novel solution of automotive electronics, public transportation and GIS in the future.
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