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Development of a Robotic Transplanter for Bedding Plants(III)
- Development of a Robotic Transplanter -
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ABSTRACT

This study was conducted to develop a robotic transplanter for bedding plants. The
robotic transplanter consisted of machine vision system, a manipulator, a gripper and
plug tray transfer system. The performance of the robotic transplanter was tested and
compared by two different transplanting methods, which were to consider the leaf

orientation of seedlings and not to.
Results of this study were as follows.

(1) A cartesian coordinate manipulator for a robotic transplanter with 3 degree of
freedom was constructed. The accuracy of position control was =1 mm.

(2) The robotic transplanter with the machine vision system, the manipulator, the
gripper and the transfer system was developed and tested with a shovel-type finger.
Without considering the orientation of leaves, the success rates of transplanting
healthy cucumber seedlings in 72-cell and 128-cell plug-trays were 95.5% and 94.5%
respectively. Considering the orientation of leaves, 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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Fig. 1 Shape and dimensions of the Fig. 2 Block diagram of the
manipulator developed. manipulator unit developed.
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Fig. 3 Photograph of the stopper Fig. 4 Photograph of the

installation. photosensor installation.
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Fig. 5 Shape and dimensions of the plug

tray transfer device.

Ch S8 2 0[47] A2

ol M A, AR HUBHIE, SRS ol$AA} B FEE ZE o471 A
D, AX 4A, ARG 7ANZ A2d, 2HE APste] RS 2L o478 A
s

A%e SRS 23 oAl AAE T 2969 UeNRh

AeE 28 o7l FANHEE sl BRAIAT 1Y 7ol 2RoIYY F T
HAASS BF A0IE] Akl AL Ao T2aY) AFHAL YehhAh

—242—



» Photo

FPhoto Sensord

r Cylinder

Fig. 7 An example CRT display of the integrated control
software for the robotic transplanter.
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Table 1 Performance of the robotic Table 2 Performance of the robotic trans
transplanter with 200 seedlings for 72-cell -planter with 200 seedlings for 128-cell
plug tray (not considering leaf orientation) plug tray (not considering leaf orientation)
Result analysis Ngéu(’f Sum Result analysis N(c:)éllof Sum
Seedlings failed to isolate from cell 4 Seedlings failed to isolate from cell 2
Seedlings missed during moving 1 Seedlings missed during moving 1
Seedlings failed to plant 2 |, Seedlings failed to plant 2 i
Seedlings damaged by gripper 0 Seedlings damaged by gripper 1
Wrong image | Empty cell — Healthy| 2 Wrong image Empty cell — Healthy| 4
processing | Healthy — Empty cell 0 processing | Healthy — Empty cell 1
Seedlings planted successfully 191 Seedlings planted successfully 189
Transplanting time (sec/seedling) 418 Transplanting time (sec/seedling) 4.19
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Table 3 Performance of the robotic Table 4 Performance of the robotic
transplanter with 200 seedlings for 72-cell transplanter with 200 seedlings for 128-cell

plug tray (considering leaf orientation) plug tray (considering leaf orientation)
Result analysis Ngéuof Sum Result analysis Ngénof Sum
Seedlings failed to isolate from cell 3 Seedlings failed to isolate from cell 3
Seedlings missed during moving 2 Seedlings missed during moving 2
Seedlings failed to plant 0 Seedlings failed to plant seedling 0
Seedlings damaged by gripper 0 8 Seedlings damaged by gripper 0 10
Wrong image | Empty cell — Healthy 3 Wrong image Empty cell — Healthy 5
processing Healthy — Empty cell 0 processing Healthy — Empty cell 0
Seedlings planted successfully 192 Seedlings planted successfully 190
Transplanting time (sec/seedling) 6.40 Transplanting time (sec/seedling) 7.13
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