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Abstract : This study proposes a rule-based algorithm that leverages prior knowledge to detect multiple lane-lines in images
that were captured under adverse weather conditions. Specifically, rainy weather poses significant challenges to lane
detection, as road images captured under such conditions often contain random raindrops, wet surfaces, and puddles. These
elements cause light reflections, and either blur or obscure lane boundaries. Despite these disturbances, the actual lanes on the
road remain unchanged. Based on this observation, the algorithm searches for regions that locally preserve lane-line
characteristics by placing multiple small windows along previously detected lane lines. Within each window, valid segments
are detected by using engineered features, the Hough transform, and sequential filtering, The algorithm shows that these
features outperform those learned by recent deep neural networks when capturing the properties of lane lines under
rain-induced noise, thus achieving about 10 % higher F1 scores than recent approaches.

Key words : Autonomous driving(AF&-53Y), Detection of multi-lanes(CFA}2 %), Engineered features(A|Holg £A)),
Lane-line model(X}4 2 &), Local-to-global approach(X]|Fof| 4] A< 0 & 9] 1), Sequential filtering(<=AH] LWE )
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Fig. 1 Flow chart of the proposed MLDA
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Fig. 5 Creation of reference lines and windows placed along
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the corresponding boundary lines of a lane mark
within a window
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A Prior-Knowledge Based Approach for Multi-Lane Detection in Rainy Conditions
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Fig. 10 Extraction of representative points and line detection
using RANSAC and least squares method
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Table 1 Precision of our MLDA

# of RA.NSAC o P P Precision
iteration (%)
100 30877 5417 85.075
v 30221 3367 89.976
31373 5331 85.476
200
v 30415 3255 90.333
31696 5168 85.980
300
v 30171 3384 89.915
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Fig. 11 Performance comparison of our MLDA and other methods

Table 2 Accuracy comparison of our MLDA with other

methods
Methods Precision Recall F1
CLRerNet 89.108 67.007 76.493
CLRNet 96.829 60.221 74.257
Ours 87.979 83.821 85.850
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Fig. 12 Results of the proposed LLDA applied to images captured day and night in clear weather: (a) Extracted pixels on the
boundaries of lane-line markings; (b) Extracted representative points of lane-lines; (c¢) Predicted lane-lines on BEV

images; (d) Predicted lane-lines on original images.

Table 3 Processing time for each process of our MLDA

Process Average processing time (ms)
Pixel filtering 2.011
Hough transform 14.136
Hough transform+ 3.475
RANSAC (100 iter.) 0.548
RANSAC (200 iter.) 1.014
RANSAC (300 iter.) 1.534
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