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Environment perception technology of Unmanned Ground Vehicles
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Abstract: The ability to perceive the vehicle’s local environment is one of the main challenges in the
field of Unmanned Ground Vehicles(UGV). Many kinds of positive-negative sensors are used to obtain the
information of the vehicle’s local environment. The environment perception system is in charge of
processing, fusing and understanding the information. The system also realizes the detection of road and
obstacles and the classification of terrains. Autonomous navigation and path planning of UGV are based on
the process results of perception system. In this paper, the architecture of environment perception system
is introduced. The methods of road detection and obstacles detection are discussed, and then the detection
results of these methods are analyzed. The existing problems and the future development trends of the
environmental perception system are summarized and prospected at last.
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Fig.1 Mount position of laser scanner and camera Fig.2 Obstacle detecting range of laser scanner
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Fig.4 Lane tracking on marked highway
utilizing a B-spline lane model
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Fig.7 Road detection results of the same scene in different lighting conditions, weather conditions and viewpoints
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Fig.8 Detection using optical flow vectors
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Fig.9 Obstacles detection based on V-disparity analysis
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Fig.11 Environment perception system based on multi-sensors and the result of obstacles detection
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