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Abstract

This study presents an intelligent food recognition system based on YOLOVS5. By constructing the
UNIMIB2016_YOLOVS5 dataset (containing 73 categories with 3616 annotated instances), the robustness
of recognition in complex scenarios has been enhanced. Experimental results demonstrate that the
YOLOv5s model achieves a detection accuracy of 85.2% mAP@0.5 while maintaining a lightweight
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structure, along with areal-time inference speed of 63 FPS. The system integrates a PyQT5-based graph-
ical user interface and a MySQL database, supporting an end-to-end image /video processing pipeline.
It has been successfully applied to food recognition systems.
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Figure 1. Architecture diagram of deep learning model
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Figure 2. Architecture diagram of YOLOv5 model
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Figure 3. Dataset overview diagram
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Figure 4. Architecture diagram of YOLOvVSs network
[ 4. YOLOvSs M4 2516 &

3.2. ERR

PR FEARAENL 2527 ST IR S5 27 5] R R 2 T 0 SRR AT 55, A B T PP AR R R e, A DR A 7Y
FESERRR F A BE 538 2 T CR -

1) JRVEHEFE(Confusion Matrix): 1E 470 FAT S HIEAIVEAG TR, JHRE —4ER 454 BV B U il
D5 SEFRFRAE IR R AR . T 1 BT

DOI: 10.12677/csa.2025.157187 133 HEHUR 5 R


https://doi.org/10.12677/csa.2025.157187

Lt %

Table 1. Confusion matrix table
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Figure 5. Model inference flowchart
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Table 2. Environment configuration table
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Figure 8. Confusion matrix diagram
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Figure 12. Precision-recall curve
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Figure 14. Technical framework diagram
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Figure 15. System design diagram
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