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A STUDY ON LANE FOLLOWING ALGORITHM BASED ON 3D LIDAR INTENSITY FOR MOBILE ROBOTS
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Intelligent Ground Vehicle Competition (IGVC) is an annual competition for autonomous mobile robots held
in the U.S. One of the vital functions of this competition is autonomous lane-following tasks that require lane
recognition while avoiding obstacles and following within lanes. The most popular approach for lane recognition
employs the image sensor such as the camera. However, such an approach essentially has weaknesses due to
outdoor lighting condition changes, that are caused by image sensor dynamic range limitations. To overcome
the weaknesses of image sensor-based lane recognition, we newly utilize the intensity of the point cloud acquired
by 3D LiDAR. The combination of point clouds and intensity enables both to detect lanes and obstacles without
the effect of lighting condition change. In this paper, we propose a novel safer, and robust lane-following
algorithm that only uses 3D LiDAR without the use of the image sensor. The lane detection is performed by
extracting a group of points intensity within a certain range while estimating the direction of the lane and using
a threshold value. Detected lanes and obstacles are represented as a one-dimensional cost function, and a local
target destination is determined in the direction with the lowest cost, enabling robust control regardless of the
outdoor lighting conditions. Lane following, obstacle avoidance, and real-time performance were evaluated in
a simulation environment.
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Fig.1 Autonomous robot in lane following.
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Fig.2 Appearance of LiDAR and robot used.

Table 1 Specifications of 3D LiDAR.

Term Spec.
Detectable range 100 m
Sampling time 10 Hz
Field of view (horizontal) 360°

Field of view (vertical) 30° (+15° ~ -15°)

Angle resolution (horizontal) 0.1°~0.4°

Angle resolution (vertical) 2.0°
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Fig.3 Flow of the proposed algorithm.
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Fig.4 Point cloud transformation.
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Fig.5 Slope between point clouds and height from ground.
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Fig.6 Top view of the robot in the lane.
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Fig.8 Lane direction estimation process.
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Fig.9 Situation where one side of the lane is undetectable.
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Fig.10 Image of pseudo line sensor data generation.
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Fig.11 Detected lane points holding.
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Fig.13 Determination of local goal.
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Fig.14 Top view of the simulation environment and results.
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