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A lane-crossing detection system with robustness to photometric discrepancy
YU Runrun, ZHU Kaiying, JIANG Guanghao, WU Yi, ZHOU Wei
(School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the lane—crossing detection system that is susceptible to changes in ambient light and fixed shooting angles,
this paper designs a vehicle-mounted lane—crossing detection system that includes an image brightness adjustment module and the
deep—neural—-network based vehicle detection and lane segmentation module. The system first uses the image brightness adjustment
method to preprocess the image, then uses the deep—neural-network based detection and segmentation model to obtain vehicle and
lane information from the image. In the paper, a lightweight spatial convolution module is used to enhance the efficiency of feature
extraction of the lane segmentation model, achieve high—precision lane segmentation results, and meet real —time requirements.
Finally, the lane—crossing behavior is detected according to the result of lane segmentation and vehicle detection. Experiments have
proved that this system can effectively detect lane—crossing behavior, and at the same time is robust to changes in ambient light.
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Fig. 1 Image pixel value redistribution process
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Fig. 2 Image brightness adjustment effect based on histogram
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Fig. 3 Light—weight spatial convolution structure
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Tab. 1 Comparison results of vehicle lane —crossing detection at
mobile end
Kl Ttk FIEZER MEWTESE/ms  Accuracy
SEBRR ARG SCHR[ 18] Jek 35.0 0.88
ES WIEES FLk 24.5 0.98
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Fig. 4 Results of vehicle lane—crossing detection
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