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Abstract: The canopy parameters of fruit trees directly reflect their growth and productivity potential. A fruit tree canopy
parameter calculation method based on the fusion of LIDAR and Kinect is proposed to address the issues of low density of single
sensor point clouds and low accuracy of traditional algorithms. Firstly, obtain the point cloud data of fruit tree canopy through the fruit
tree canopy detection system; Then, after preprocessing the fruit tree canopy point cloud data, multi-sensor point clouds are registered
by sample consensus initial alignment (SAC-IA) and bidirectional KD-tree iterative closest point (KD-ICP) algorithm to improve the

* RSB ExERREEES (31971797, 32271997) ; MBGEHIR 20234 F44% F£38 BRMLEEEIE 9
AR B RIAL P AR R T T RE BRI = k4 AR Ak

Z AN A B\ L T HE 4 (2023KJ108) 5 H R k224 G AL 251t R)

TiH (202110564040, 202210564009, 202210564010) .



point cloud pose; Next, by integrating the registration point clouds on both sides through coordinate transformation, the fruit tree

canopy point cloud is obtained; Finally, the canopy volume and leaf area of fruit trees were calculated using the slicing table method.

The experimental results show that compared to the traditional geometric fitting method and three-dimensional convex hull method,

this method has improved the accuracy of fruit tree canopy volume calculation by 38.12% and 12.96%, and the accuracy of leaf area

calculation by 11.56% and 2.78%, respectively; Compared to the single sensor point clouds of Kinect and LiDAR, the accuracy of fruit

tree canopy volume calculation using fused point clouds has been improved by 7.41% and 12.62%, respectively, and the accuracy of

leaf area calculation has been improved by 19.41% and 7.08%, respectively. This method can accurately calculate the canopy

parameters of fruit trees, providing scientific basis for precise variable spraying of drugs and fertilizers, and estimating fruit tree yield.
Keywords: LiDAR; Kinect; point cloud fusion; fruit tree canopy; slicing table method
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