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Design of fruit grading system based on machine vision
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Abstract: Objective: In order to solve the problems of low
efficiency and high false detection rate of current fruit

classification detection methods, a fruit classification system
based on machine vision was designed with apples as the sorting
object. Methods: The apple image collected in real time was
preprocessed, the improved Canny edge detection algorithm was
used to extract the edge, and the radius of the apple cross-section
was obtained by fitting the edge coordinates with the minimum

peripheral circle method. The acquired RGB image was converted
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to HSI image., and the proportion of red region is calculated
according to the range of H component to determine the color of
apple. Count the number of pixels in the area, and calculate the
area and circumference of the apple respectively to calculate the
roundness of the apple. Combined with three characteristic values
of diameter length, color and roundness, apple was graded
comprehensively. Results: Through the test of 50 apple samples,
the error range of fruit diameter measured by the fruit grading
system and manual sorting was within = 1.5 mm, the color
characteristics of the samples were consistent with the actual
appearance of the apple, and the result size of the roundness
value was consistent with the actual shape. Conclusion: The system
can meet the demand of apple classification in actual production and
help to realize the accurate identification of apple grade.

vision; fruit grading; edge detection;
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Hardware structure diagram of the system
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System software framework diagram
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Figure 3 Apple diagram under RGB model
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Figure 4 Apple diagram under HSI model
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Figure 5 Apple grayscale image
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Figure 8 Apple corrosion morphology images
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Figure 9 Apple morphological expansion images
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Table 1 Experimental data of apple sample classification

FEAGS RHEWERE/mm ATHERER/mm  #2%/mm P/ % B 2 hiE R R
1 80.21 79.32 0.89 90.21 0.96 G5 &
2 73.23 74.01 —0.78 81.33 0.93 — L 2=
3 89.00 88.32 0.68 88.62 0.94 — & =
4 68.21 69.36 —1.15 76.35 0.90 e B
5 93.29 92.10 1.19 96.20 0.95 525 2
6 80.01 81.36 —1.35 84.23 0.91 — % =
7 82.23 81.00 1.23 89.35 0.91 — % =
8 87.66 88.56 —0.90 86.56 0.93 ] =
9 77.65 76.38 1.27 88.36 0.92 S 2
10 79.36 79.46 —0.10 87.64 0.93 - 2
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