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Lane Mark Detection Using LIDAR for Platooning
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For highly efficient platooning, all platooning vehicles need to maintain a short distance between each vehicle

and the same position within the traffic lane. Each vehicle has to detect the lane mark and precisely calculate its

lateral position from the lane mark. We developed a lane mark detection method using LIDAR based on lane mark

features extraction and lane shape estimation using Hough transformation, and achieved excellent experimental

results on an unused expressway. Moreover, we increased the robustness in rainy conditions.
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Table1 LIDAR Specifications

Term Spec.
Detectable range 120m
Field of view (azimuth) =+ | 8degree
Field of view (elevation) *+4degree
Sampling time 100msec
Angle resolution (azimuth) 0.08degree
Size W100 x H60 x D8O

Fig. 1 LIDAR

Fig. 2 LIDAR Mounted on Experimental Vehicle
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Fig. 3 Reflection from Road Asphalt
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Fig. 4 Reflection from Bridge Joint

Fig. 5 Lane Mark Shapes Marking Expressway Branch
off Point
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Fig. 6 Lane Mark Extraction from Road Asphalt
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Fig. 7 Lane Mark Extraction at Bridge Joint
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Fig. 8 Example of Lane Estimation
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a, : Measured Lateral Position[m)
a, : Measured Yaw Angle [rad ]
a, : Measured Curvature [1/ m)
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Fig. 9 Relationship between the Ego-vehicle and the

Lane
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Fig. 10  Concrete beside the Lane Mark at the AIST Test
Course
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Fig. 11 Reflection from Lane Mark and Concrete at the
AIST Test Course
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Fig. 13 Lane Mark Detection Results on AIST Test
Course
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Fig. 14 Lane Mark Detection Results on Unused
Expressway
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(a) Lane Mark Shapes at Branch-off Point
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Fig. 15 Lane Mark Detection Results at Branch-off Point
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Fig. 17 Reflection in Rainy Conditions
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Fig. 18 Improvement of Robustness against Rain



Fig. 19X 0, #%67—% (0.1secd) Bi®H, 1HD2%K
TLAER TR OB 515 o, R & [FE
O RS EEEL3dBE MERITRETH VD, KELEEDR
B2 dsZ e atE~Y—Y V2R TE 5.

Reflection Intensity Ratio [dB]
o = N W e D

0 10 200 30 40 50 60 70 80
Number of Scanning [Times]|

Fig. 19 Number of Scans for Improvement of the
Reflection Intensity Ratio
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