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Abstract

With the rapid development of modern agriculture, the demand for intelligent and automated or-
chard management is increasingly growing. Especially in the field of apple yield estimation, tradi-
tional manual counting methods are not only time-consuming and labor-intensive but also prone to
subjective influences, leading to inaccurate yield estimation results. Therefore, developing an intel-
ligent robot capable of automatically and accurately measuring the number of apples holds signifi-
cant practical importance. This paper proposes a crawler-type intelligent apple yield estimation
robot based on ROS (Robot Operating System) and the Arduino platform. The robot utilizes ros_ar-
duino_bridge to achieve effective communication between the upper and lower computers. It is
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equipped with LiDAR for environmental perception and navigation, and integrates an RGB camera
with a YOLOvS5 image recognition algorithm as the core of its target tracking algorithm, enabling
precise counting of apples on individual apple trees.
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Figure 1. Platform architecture diagram
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Figure 2. System design block diagram
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Figure 3. Raspberry Pi 4b model diagram
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Figure 4. Silan A1 lidar model diagram
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Figure 5. RGB camera module model diagram
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Figure 6. Model diagram of microcontroller
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Figure 7. Principle diagram of target recognition and tracking
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Figure 8. AMCL algorithm flowchart
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Figure 9. Robot experimental test
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