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Nighttime lane line detection with fractional differential, Frangi and Hessian

CHEN Wei-Wei 2, WANG Wei-Xing', YAN Di!

(1. School of Information Engineering, Chang’an University, Xi’an 710064, China;

2. Xi'an Aeronautical Polytechnic Institute, Xi’an 710089, China)

Abstract: Lane linedetection at night based on machine vision and image processing has always beena re-
search problem in this field, even with the recent deep learning methods, the detection accuracy can only
reach to about 50%. To this end, a new algorithm is proposed in this paper. According to the character-
istics of the lane line and the speed of the vehicle, multiple images in a video are fused into one detected
image; the effective lane line detection area is identified in the region merging by using the characteristics
of the image; after the valid detection region is cut into as a new image, the algorithm based on Frag and
Hessian matrix is used to smooth and enhance the image; in order to extract the feature points of lane
line, a lane line feature point algorithm is proposed based on a new Fractional differential template, then
according to the possible position of lane line in the image, the feature points are detected from four di-
rections. After the candidate points are detected, the candidate lane lines are obtained by recursive
Hough line transformation. In order to determine the final lane lines, the angle of one lane line should be

between 25° and 65°, while the angle of the other lane line should be between 115° and 155°, otherwise,
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the Hough line transform is continuedby reducing the threshold of the number of lines until two lane

lines areobtained. Through testing hundreds of night lane images, the detection accuracy of the new algorithm

can reach to 70% compared with deep learning methods and traditional image segmentation algorithms.

Keywords: Fractional differential; Frangi; Hessian; Lane line feature points; Recursive Hough transform
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Fig. 1 Traffic images at nighttime with obvious lane lines
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Fig. 2 Valid detection region determination based on Re-
gion Merging
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Tab. 1 Basic dimensions of lane line (cm)
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Tab. 2 Relationship between vehicle speed, unit time and

the cover distance of a single image
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Fig. 3 Image without obvious lane line
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Fig. 4 Obvious lane lines based on the video image merging
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Fig. 9 Lane line detection with different algorithms
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Fig. 11  Workflow of lane line detection
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mantic segmentation algorithmst?*!
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g

Deeplab v3+ 90. 2 87.5

Li s 91.5 90. 5
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e SCNN 93.8 91.5
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Li ik 89.5 85.8

J& 45 B 4% Deep+ V3 network
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Fig. 14 Night lane line detection by Deep+V3 method
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