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Abstract

Field vegetable counting is an important technical means to estimate yield, which can help far-
mers’ plan sales, storage and transportation in advance and improve income. Taking cabbage as
an example, this paper realized the recognition and counting of field vegetables based on visual
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image. The algorithm is: firstly, the image b-channel Gaussian smoothing filter was used, then the
b-channel histogram was used to realize the adaptive threshold segmentation of vegetables and
non-vegetables, then the segmented binary image of vegetables was corroded by the improved
limit corrosion algorithm, and finally, the connected domain was divided by dynamically generat-
ed corrosion core to realize the counting of vegetables. The experimental results of aerial cabbage
image segmentation and counting showed that the accuracy of this algorithm is 82.41%, which is
higher than that of OTSU comparison algorithm; the counting accuracy of this algorithm is 100.00%,
the recall rate is 96.08%, and the F1-score is 0.98. Experimental results show that the algorithm is
effective.
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Figure 1. Overall flow of cabbage counting algorithm in the field
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Figure 2. Sample Lab color space histogram
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Figure 3. Comparison diagram before and after Gaussian filtering
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Algorithm 1. Adaptive threshold segmentation algorithm
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Figure 4. Comparison before and after closing operation
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Figure 5. Binary histogram
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Figure 6. Original drawing of collected samples
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Figure 7. Binary sample image
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Algorithm 2. Improved limit corrosion algorithm
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Figure 8. Cabbage mark counting results
E 8. HIEMRZIH LR

5. KWMERSFHh
5.1. #EAAIREL
TEICHEF PRI O R, G P SR E AL FH 1) R A B . SRR I 9 BT

@ T o -

DOI: 10.12677/csa.2022.126162 1616 TFENER S N A


https://doi.org/10.12677/csa.2022.126162

© - (d)

Figure 9. Collected sample image
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Figure 10. Comparison of cabbage regions segmented by different threshold segmentation methods
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Table 1. Experimental results of segmentation accuracy
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Figure 11. Comparison of counting results of conventional samples by different corrosion methods
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Table 2. Conventional sample method counting experiment based on improved limit corrosion
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FEA 1 75 0 3 100% 96.15% 0.98
FEA 3 80 0 2 100% 97.56% 0.99
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FEA 18 79 0 5 100% 94.04% 0.97
SE¥E - - - 100% 96.08% 0.98

Table 3. Conventional sample method counting experiment based on fixed corrosion method
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Figure 12. Comparison of counting results of robust samples by different corrosion methods
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Table 4. Rrobust sample method counting experiment based on improved limit corrosion
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Table 5. Rrobust sample method counting experiment based on fixed limit corrosion
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