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Implementation of a Fruit Stem Detection System Using
Anchor-Free-Based 3D Object Detection
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ABSTRACT

This paper proposes a fruit stem detection system using Anchor-Free-based 3D object detection model for
fruit stem removal. The fruit stem is an important part that affects the hygiene, food safety, quality, and
freshness of fruits. It can save manpower and time by automating existing manual-dependent tap removal
operations, and increase efficiency in related agricultural fields. The FCAF3D model is a 3D object detection
algorithm that predicts the skin and stem of the fruit, respectively, showing high detection performance even in
the small size of the fruit stem. The network structure of the model consists of ResNet, GSDN, and FCOS
networks, which handle various object scales through the FPN structure. In this paper, model training was
performed using apples as an example, and the learned model showed high accuracy in the apple dataset, and
the bounding box coordinate value of the test results can be used in the fruit stem removal system.

Experimental results showed that the FCAF3D model showed high performance in detecting fruit stem.
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Fig. 1. Fruit stem removal system
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