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Navigation Line Extractionin in Pear Orchard Based on MLKA and
Temporal RANSAC Fusion
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Abstract; Traditional visual navigation methods struggle to handle interference from varying lighting
conditions and weed occlusion in complex pear orchard environments. An improved navigation line
extraction method was proposed based on YOLO v8 to address this challenge. The process integrated a
multi-scale large kernel attention (MLKA) module into the YOLO v8 model to enhance the perception of
trunk features. A multi-frame feature point fusion mechanism was designed. By recording and utilizing
feature points detected in five consecutive frames, this mechanism effectively compensated for the problem
of insufficient feature points in single-frame detection. Additionally, the random sample consensus
(RANSAC) algorithm was introduced to denoise the feature points of the left and right tree rows,
respectively, and the least squares method was used for the two side tree rows’ line fitting. The
navigation line was ultimately generated by calculating the angle bisector of the fitted lines from both sides
of the tree rows. Experimental results showed that the improved model achieved a precision of 89. 8% , a
recall of 79.9% , and a mean average precision (mAP50 —95) of 55. 1% in tree trunk detection tasks
under various lighting conditions and weed occlusion scenarios. The navigation line generated by
combining multi-frame feature point fusion with RANSAC denoising exhibited an average angular
deviation of only 1.17° from the manually annotated reference navigation line, an average position
deviation of 20. 40 pixels, and an average root mean square deviation of 0. 27. The research result can
provide a low-cost and highly adaptable technical solution for visual navigation in pear orchard
environments.
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