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Abstract

Accurate detection and location of apples in orchard environment with complex branches and
leaves is very important for the success rate of apple picking. In this study, a target detection net-
work and point cloud processing method is proposed, which are used to detect occluded and un-
obstructed apples and calculate the fruit center and main axis, using depth camera to obtain RGB
color map and depth image. The YOLOv5s target detection network is used to detect the apple
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fruit, and the target point cloud is obtained, and the central coordinate position of the apple is
calculated by point cloud characteristics and principal component analysis, using the optimization
method to calculate the fruit axis direction of apple. Finally, in order to verify the effectiveness of
the proposed method, the VREP simulation platform is used to deploy apple and fruit tree branches
and cameras to verify the effectiveness and stability of the algorithm, and the algorithm and
fruit-picking robot are deployed in the field orchard scene to verify the effectiveness and robust-
ness of the algorithm in the actual scene.
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Figure 1. Flow chart of apple pose calculation
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Figure 2. Schematic diagram of fruit center positioning
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Figure 3. Schematic diagram of calculation principle of apple fruit axis
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Figure 4. Schematic diagram of apple fruit axis calculation
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Figure 5. Result of the verification set detection
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Table 1. Model evaluation metrics
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Figure 6. VREP simulation experiment
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Figure 7. Box diagram of apple center positioning error
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Figure 9. Schematic diagram of apple fruit grabbing
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