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Design of Fruit and Vegetable Recognition System Based on Convolutional Neural Network

Huanhuan Zheng Ruilang Zhaogao Kaifa Luo
School of Information Engineering, Yulin University, Yulin, Shaanxi, 719000, China

Abstract: Building an intelligent recognition system for fruits and vegetables based on convolutional neural networks can
greatly promote the intelligent construction of agriculture. The system utilizes TensorFlow as a deep learning framework to
construct a MobileNet deep learning model, mainly used for image recognition functions. In terms of video detection, the
YOLOVS5 model is used for object detection and classification, and combined with the PyQt5 graphical interface to achieve a
user-friendly interactive experience. In order to achieve the best balance between accuracy and recall in specific applications,
the system adjusted the IoU threshold based on F1 score in the YOLOV5 model and modified the loss function algorithm to
further improve model performance. In addition, the system adopts a concise conditional judgment and assignment structure,
avoiding redundancy and complexity in the code, thereby reducing computational complexity and CPU and GPU usage while
ensuring accuracy. The experimental results show that the improved system performs excellently in recognition accuracy and
efficiency, effectively improving the accuracy and speed of fruit and vegetable recognition, and promoting the development of
agricultural intelligence.
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width = max(0,x2 — x1+1) (1)
height = max(0, y2 — yl+1) (2)
inter = width x height (3)
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Momentum 0.937
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Weight decay 0.0005
Mosaic 1.0
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Mixup 0.0
Epoch 100
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