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Design and experiment of a rice quality inspection system
based on machine vision

MU Jingchao, FAN Xiaofei, ZHAO Xiaoshun®, TIAN Ruitao, LIU Jingyan
(College of Mechanical and Electrical Engineering, Hebei Agricultural University, Baoding 071000, China)

Abstract Aiming at the problems that traditional manual rice quality inspection is time-consuming, labor-
intensive, and prone to poor consistency in results due to inspectors’ subjectivity and regional evaluation
standards, making it difficult to meet large-scale and standardized detection needs, a machine vision-based
rice appearance quality inspection system was developed for grade classification in accordance with national
standards. The system first preprocesses images by converting them to grayscale with a weighted-average
method and removing noise via median filtering. It then segments and individualizes individual grains with fixed-
threshold segmentation and Watershed algorithm. Finally, phenotypic parameter extraction and quality grades
are determined with the YOLOv8s model. A total of 100 sets of rice samples (143 grains per set) were divided
into one training set (70 sets), one validation set (20 sets), and one test set (10 sets). With manual inspection
results as the control, the appearance quality of the rice samples was inspected and graded. The results showed
that: 1) Manual inspection yielded a head rice rate of 59. 8%, brown rice rate of 78. 1%, moldy grain rate of

4.32%, chalkiness rate of 11%, and graded the rice as Grade 2 indica rice. The vision system returned 59. 1%,
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77.3%, 4.2%, and 12%for the corresponding indicators, respectively, with the same grade, confirming a high

consistency in core indicators. 2) The system matched the manual method grade in 93 of 100 samples, achieving

an average accuracy of 93%. In conclusion, this system effectively improves detection efficiency and precision,

and can be widely applied in scenarios such as batch detection in grain reserves, online monitoring in rice

processing enterprises, and screening in agricultural scientific research and breeding.

Keywords rice; quality detection system; machine vision; YOLOv8
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Fig. 4 Relationship between performance indicators of YOLOv8 model for detecting rice appearance quality and iteration number
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Table 1 Quantitative results of key performance indicators of YOLOvV8 model
in rice appearancequality detection
AR AL W/ % o\ R/ % WK/ %
Iteration number Precision Recall Mean average precision
5 2.548 25.706 8.084
30 57.686 82.675 70.734
80 79.765 89.876 88.633
130 84.065 88.780 91.777
180 84.259 88.570 91. 280
230 86.379 89.374 90. 258
280 87.091 88.970 89.766
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