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Lane detection on monocular on-vehicle images through geometric

structure parsing of lane markings
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(1. School of Spatial-Temporal Information Engineering, Henan University of Urban Construction,
Pingdingshan 467036, China;2. Office of State-owned Assets and Laboratory Management, Liaoning
Technical University, Fuxin 123000, China)

Abstract: To address the detection challenges of on-board monocular vision in complex scenarios such as
perspective distortion, illumination variation and lane marking wear, as well as the limited computing power of
embedded platforms, this paper proposes a lightweight detection method based on geometric structure parsing of
lane markings. Free from reliance on complex models and large-scale annotated data, this proposed method
explicitly models the geometric priors including parallelism and continuity of lane markings, and establishes a
complete pipeline consisting of adaptive region of interest extraction, directional edge enhancement, improved
inverse perspective transformation, reliable region selection and dynamic polynomial fitting to achieve the
enhancement and stable extraction of lane features. The verification experiments are carried out on a self-built
multi-scenario dataset covering straight roads, curved roads, urban roads, night, rainy days and fisheye distortion.
The precision, recall and F1-score of the proposed method reach 0.953, 0.948 and 0.950 respectively, which are
significantly better than those of traditional methods. Meanwhile, this method exhibits stronger robustness and
higher accuracy than two advanced segmentation-based methods. The average processing time is 24.2 ms per
frame without GPU acceleration, meeting the real-time requirement of vehicle-mounted applications. The
research conclusions provide reliable environmental perception support for advanced driver assistance systems

and autonomous driving.
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Fig.2 Original monocular lane images under rainy and night scenarios
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Fig.5 ROI bird's-eye view conversion results
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Fig.11 Extraction results of adaptive ROI in rainy and night scenes
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Fig.12 Overlay of the final extraction results of lane markings in rainy and night scenes
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Fig.13 Overlay of extraction results of the method in reference [8]
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Fig.14 Overlay of extraction results of the method in reference [9]
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Tab.2 quantitative performance comparison on night and
rainy scenes
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