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Recognition and localization of plug seedling based on machine vision

HU Fei, YIN Wen-qing, CHEN Cai-rong, XU Biao

(Jiangsu Key Laboratory for Intelligent Agricultural Equipment ,College of Engineering »

Nanjing Agricultural University , Nanjing,Jiangsu 210031,China)

Abstract: [Objective] This paper presents a machine vision system for transplanting plug seedling au-
tomatically. The system can be used for real time measuring the blade area of plug seedlings, sizing up
whether it is suitable to transplant and determining the position of grabbing seedlings. [Method] The ima-
ges of tomato seedlings captured by CCD digital cameras were changed into gray level images. Binary ima-
ges were obtained by segmenting seedlings and backgrounds images. The denoising algorithm was used for
the pre-process of seedling image. The cells suitable to transplant were determined after calculating the area
of each seedling in cells. At last,centroid method was used to calculate the position of grabbing seedlings.
[Result)] It was effective to use the method of color characteristics value(1. 8G—1.5R—1. 8 B)and Otsu al-
gorithm to segment seedlings and image backgrounds. The relative error was less than 1. 0% and it was re-
duced by 87. 6% on average after correcting the leaves area and using the simply connected region method.
[Conclusion] The result shows that this machine vision system has high measurement precision,and can
satisfy the requirement of automatic plug seedlings transplanting.
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Fig. 1 Flow chart of image processing
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Fig. 2 Original image of tomato plug seedling
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Table 1 Measured leaf area of tomato plug seedling by pixel statistics mm®
Row gﬁlﬁjnfg%numbcr 1 2 3 4 5 6 7 8 9 10 11 12
1 154 160 217 168 150 133 89 0 144 137 108 36
2 111 91 45 102 93 137 0 48 2 79 168 97
3 86 152 74 96 147 94 143 158 126 57 141 89
4 88 113 134 62 148 144 94 79 133 0 48 101
5 117 94 95 124 103 143 101 119 38 47 79 96
6 94 118 99 72 165 186 56 57 111 119 55 113
R2 BRMNEYEMEREZEEREENELER
Table 2 Measured leaf areas of tomato plug seedling by simply connected region statistics mm®
Row g(ﬁlﬁjnfg%numbcr 1 2 3 4 5 6 7 8 9 10 11 12
1 134 171 205 155 180 133 89 0 144 137 108 36
2 95 102 45 102 93 137 0 47 0 79 167 97
3 76 174 48 74 163 92 132 162 126 57 140 89
4 71 120 137 53 148 144 94 79 133 0 47 101
5 117 92 95 124 102 143 100 119 38 47 79 96

6 93 118 99 72 165 184 56 56 109 119 55 113
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Table 3 Error correction for leaf area measurement by pixel statistics and simply connected region statistics
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Pixel statistics method

BT S X

Simply connected region method

1R %5 SR T AR/ em?
Image No. Actualarea g om?  WXHRE/Y BIEREE/Y% WRER/om®  HXRE/ Y BIEREE Y
Measure area  Relative error Corrected value =~ Measure area  Relative error Corrected value
1 6.26 5.84 —6.63 1.37 5.84 —6.63 —1.00
2 9.13 8.83 —3.31 0.08 8. 83 —3.33 0.74
3 12. 49 12.23 —2.08 —1.33 12.08 —3.21 —0.07
4 15.92 16. 09 1.04 0.07 15.56 —2.30 0. 30
5 20. 15 20. 66 2.53 0. 31 19. 67 —2.40 —0.22
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