
LIDAR Based Road and 
Road-Edge Detection

IEEE 2010
Intelligent Vehicle Symposium

Presented by:
Abhijit Taneja

Faisal AlMaarik



Problem

• Features essential for an autonomous vehicle.

• What could it be? Road and road edges.

• Can the car see like me?

https://www.reddit.com/r/pics/comments/1i6xut/mythbusting_minions_by_lars_of_looking_for_group/ 2
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Related Work
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• First to use of LADAR
• Extended Kalman 

Filtering for filtering and 
detection.

• Previously mm radar 
waves were used.

Related Work
Road-Boundary Detection and Tracking Using Ladar 
Sensing
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• Road and stationary 
obstacle detection.

• World and relative 
position estimation of the 
vehicle.

• Moving object tracking.
• Sensor calibration.

Related Work
Autonomous driving in urban environments: Boss and the 
Urban Challenge
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Road and Road Edge 
Detection
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Detection Overview

•A forward looking LIDAR sensor scans the scene with 2D 

point array covering 90 degree field-of-view.

•The road and road-edge points are first detected in elevation 

(z direction) data, and then validated on the ground plane to 

improve system robustness and processing speed.



5 Steps Process
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Candidate Selection



Feature Extraction
The variance of ground elevation is used as a feature. The 

weighted standard deviation σz of elevation z is calculated in 

the candidate road-segment region. The statistic is biased 

towards the center region



Classification
A classifier is applied to determine whether the candidate region 

is a road-segment to strike the balance between the weighted 

standard deviation of road-segment elevation and the total 

number of points N within the candidate region. 



False Alarm Mitigation

False Alarm Mitigation

• Regions identified as potential road regions are validated.

• The width d of the road segment has to be greater than a 

threshold (4 meters in our system). The width d is defined as 

the distance between adjacent local minimal and maximal 

points.



Road Curb Detection
The road curb lines are perpendicular to the road surface on the 

projected ground plane. Therefore, road edges and curbs of the 

road segment are further validated using curb detection in the 

top-down view by projecting the input data to the ground plane

 



Experiments
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Experiment - 1

 



Experiment - 2

 



 



Conclusion
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False Alarm Mitigation

Conclusion 

• The system can detect road, road edges and curb lines with 
orientation in a single LIDAR scan.

• The robustness and efficiency of the algorithms has been 
demonstrated in various testing scenarios
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Demo

http://www.youtube.com/watch?v=CIMveJNQv64

