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Development of a Robotic Transplanter Using Machine Vision
for Bedding Plants
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Hwang, Ho Jun
Dept. of Agr. Eng., Seoul National Univ., Suwon 441-—744, Korea

Abstract

This study was conducted to develop a robotic transplanter for bedding
plants. The robotic transplanter consisted of machine vision system, manipulator
attached with the specially designed gripper, and plug tray transfer system.

Results of this study were as follows.

1. A machine vision system for a robotic transplanter was developed. The
success rates of detecting empty cells and bad seedlings in 72—cell and 128~—
cell plug—trays for cucumber seedlings were 98.8% and 94.9% respectively.
The success rates of identifying leaf orientation for 72—cell and 128 —cell plug
—trays were 93.5% and 91.0%, respectively.

2. A cartesian coordinate manipulator for a robotic transplanter with 3 de-
grees of freedom was constructed. The accuracy of position control was =1
mm.

3. The robotic transplanter was tested with a shovel—type finger. Without
considering leaf orientation, the success rates of transplanting healthy cucumber
seedlings for 72—cell and 128—cell plug—trays were 95.5% and 94.5%,
respectively. Considering leal orientation, the success rates of transplanting
healthy cucumber seedling in 72—cell and 128—cell plug—trays were 96.0%
and 95.0%, respectively.
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Key Words : robotic transplanter, machine vision system, manipulator, gripper,
transfer system
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Fig. 1. Flow chart of the image processing

algorithm.
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Table 1. Results of image processing of the
72—céll plug tray.

Percent
72—cell plug t S
cell plug trays um %)
Correct detection 427 98.84
Health dli
ealthy seedling 0 0.00
Wrong — Empty cell
detecti Empt,
etection mpty cell. g 116
— Healthy seedling
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Table 2. Results of image processing of the
128 —cell plug tray.

128—cell plug t s Percent
—cell plug trays um
plug Yy (%)
Correct detection 729 94.92
h dli
Healthy seedling 30 391
Wrong — Empty cell
detection Empty cell- 9 117
— Healthy seeding
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Table 3. Results of image processing of the
72 —cell plug tray.

72—cell Accumulated
Percent
Angl Sum %) 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
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Table 4. Results of image processing of the HE o]l&3lo] 5079 R2EE YAos AF
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orror (™) (%) ) o Aol
0 329 48.81 48.81
15 285 42‘2_8 91.09 Table 5. Results of the gripper tests without
30 38 5.64 96.73 L X . .
45 13 1.93 98.66 considering leaf orientation with 50
seedings for the 72—cell and 128—
60 3 0.45 99.11 cell plug tray.
75 5 0.74 99.85
90 1 0.15 100.00 Tray 72— Cell 128 —Cell
tray tray
Performance Cell | Sum | Cell | Sum
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Fig. 9. Photograph of gripper operation.
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Table 6. Results of the gripper tests consid-
ering leaf orientation with 50 seed-
lings for the 72—cell and 128—cell

Table 7. Performance of the robotic trans-
planter with 200 seedings for the
72—cell plug tray(not considering

plug tray. leaf orientation).
Tray | 72—Cell 128—Cell No. of
Item Sum
tray tray cell
Performance Cell | Sum | Cell | Sum Seedlings failed to isolate 1
Seedlings failed to ] 0 from cell
isolate from cell Seedlings missed during ]
Seedlings missed 0 0 moving
during moving ] 0 Seedlings failed to plant 2
Seedlings failed to 0 0 Seedlings damaged by gripper 0 9
plant Wrong Empty cell — 5
Seedlings damaged| 0 0 image Healthy
Seedlings planted 49 50 proc.ess~ Healthy — Empty 0
successfully ing cell
Seedlings planted successfully 191
Transplanting time 418
Aol FYo e 1£3.0mme $x AW (sec/seedling) )
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Table 8. Performance of the robotic trans-
planter with 200 seedliings for the
128—cell plug tray(not considering
leaf orientation).

Item No. of Sum
cell
Seedlings failed to isolate
from cell 2
Seedlings missed during ]
moving
Seedlings failed to plant 2
Seedlings damaged by gripper 1 11
Wrong Empty cell — A
image Healthy
process- Healthy — Empty )
ing cell
Seedlings planted successfully 189
Transplanting time 419

(sec/seedling)
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Table 9. Performance of the robotic trans-
planter with 200 seediings for the
72—cell plug tray(considering leaf

orientation ).
Item No. of Sum
cell
Seedlings failed to isolate
3
from cell
Seedlings missed during 5
moving
Seedlings failed to plant 0

Seedlings damaged by gripper 0 8

Wrong Empty cell — 3
image Healthy
process- Healthy — Empty 0
ing cell
Seedlings planted successfully 192
Transplanting time 6.40

(sec/seedling)

Table 10. Performance of the robotic trans-
planter with 200 seedings for the
128 —cell plug tray(considering leaf

orientation).
Item No. of Sum
cell
Seedlings failed to isolate 5
from cell
Seedlings missed during 5
moving
Seedlings failed to plant 0
Seedlings damaged by gripper | 0 10
Wrong Empty cell — .
image Healthy
process- Healthy — Empty 0
ing cell
Seedlings planted successfully 190
Transplantmg time 713
(sec/seedling)
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