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Abstract: In the process of autonomous walking and navigation for harvesting robots, it is difficult to accurately locate the relative
position between them and the fruit tree, as well as to accurately estimate the posture of the fruit tree trunk. Based on the binocular eye in
hand system, YOLOVS5 deep learning method and classical stereo matching algorithm are applied to identify tree trunks and generate local
point clouds. Radial filtering and voxel filtering are used to reduce the number of point clouds. A closed-loop hand eye calibration method
is proposed to calibrate the system and concatenate point cloud data from multi angle camera positions on the same tree trunk, using the
random sampling consensus (RANSAC) algorithm and unconstrained least squares method to estimate and optimize the trunk posture, and
obtain the trunk cylinder parameters. Through repeated experiments on 30 sets of calibration board images, the average Euclidean error of
the closed-loop hand eye calibration method is 3.717 7 mm; Reduce 98.470% of point cloud data by using radius filtering and voxel
filtering; The RANSAC cylinder estimation algorithm fitting tree trunk point cloud data yields a cylinder radius of r = 41.277 1 mm,
Rmae = 2.571 56 mm, Rrvse = 2.989 36 mm; After unconstrained least squares optimization, r = 39.402 8 mm, Rmae = 1.989 55 mm,
Rruse = 2.465 88 mm. The closed-loop hand eye calibration method proposed in this article calibrates the eye in hand system, establishes

coordinate system conversion relationships, collects environmental information from multiple angles, effectively and accurately locates
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the relative position between the robot and the fruit tree, and estimates the posture of the fruit tree trunk.

Keywords: eye in hand calibration; local stereo matching; estimation of tree trunk cylinder; multi angle point cloud stitching
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