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Development of a Robotic Transplanter for Bedding Plants(I)
— Machine Vision System —
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ABSTRACT

This study was conducted to develope a machine vision system for a robotic transplanter for bedding plants.

Specific objectives of this study were 1) to get coordinates of the healthy seedlings in high-density plug tray, and 2)

to get the angle of the leaves of the healthy seedlings to avoid the damage to seedlings by gripper. Results of this

study were summarized as follows.

(1) The machine vision system of a robotic transplanter was developed.

(2) Success rates of detecting empty cell and bad seedlings for 72-cell and 128-cell plug-trays were 98.8% and

94.9% respectively.

(3) Success rates of calculating the angle of leaves for 72-cell and 128-cell plug-trays were 93.5% and 91.0%

respectively.
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Fig. 1 Shape and dimensions of the light
source device.
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Fig. 2 Flow chart of the image processing.
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Fig. 4 Real image of the 128-cell plug tray.
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Fig. 5 Low-pass filtered image of the 72-cell
plug tray.

Fig. 6 Low-pass filtered image of the 128-
cell plug tray.
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Fig. 8 Binary image of the 128-cell plug tray.
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Fig. 9 Sample leaf image.
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Fig. 10 Standard cell image for comparison.
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Table 1 Resuits of image processing of the
72-cell plug tray

72-cell plug trays Sum | Percent (%)
Correct detection 427 98.84
Healthy seedling
0 0.00
Wrong — Empty cell
detection Empty cell
. 5 1.16
— Healthy seedling

Table 2 Results of image processing of the
128-celi plug tray.

128-cell pulg trays Sum | Percent (%)

Correct detection 729 94.92

Healthy seedling
30 3.91
Wrong — Empty cell
detection
Empty cell
Py 5 1.17
— Healthy seedling
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Table 3 Results of image processing of the
72-cell plug tray considering Ileaf

direction.
72-cell
leaf Sum | Percemt| Accumulated
direction (%) percent
error (° ) (%)
0 196 50.52 50.52
15 167 43.04 93.56
30 19 491 98.47
45 2 0.51 98.98
60 2 0.51 99.49
75 2 0.51 100.00
90 0 0.00 100.00

Table 4 Results of image processing of the
128-cell plug tray, considering leaf

direction.
128-cell
leaf Sum | Percemt| Accumulated
direction (%) percent
error (° ) (%)
0 329 48.81 48.81
15 285 42.28 91.09
30 38 5.64 96.73
45 13 1.93 98.66
60 3 0.45 99.11
75 5 0.74 99.85
90 1 0.15 100.00
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