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Lane Visual Recognition Method for Bicycle Robots Based on Improved Hough

Transform and Near-Field Sliding Windows

Haoxuan Guan, Yuwei Duan, Siqi Li

School of Electronic and Control Engineering, North China Institute of Aerospace Engineering, Langfang , China

Abstract: To address the problem that bicycle robots are easily affected by illumination changes, shadow interference,
and lane-line loss during outdoor lane tracking, a lane visual recognition method based on improved Hough transform
and near-field sliding window is proposed. First, the collected images are processed by inverse perspective

transformation, edge detection, median filtering, ROI cropping, and morphological processing to obtain binary images

suitable for lane-line extraction. Then, the improved Hough transform is used for preliminary lane-line detection, and

invalid lane lines that do not satisfy the slope and length constraints are removed. On this basis, a near-field multi-layer

sliding window is adopted to accurately correct the lane boundaries and determine whether multi-scenario lane topology

detection is required. For single-side or double-side lane-line loss, a multi-scenario state machine is introduced for path

reconstruction. Finally, cascaded filtering is used to smooth the lateral deviation output. Experimental results show that

the proposed method can improve the continuity and stability of lane-line recognition.

Keywords: bicycle robot; lane recognition; Hough transform; sliding window; path reconstruction; visual tracking
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