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Development of a Robotic Transplanter for Pot-Seedlings of
Plant Factory
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ABSTRACT

This study was conducted to develop an automatic pot-seedling transplanter for plant factory. The transplanter
consists of a gripper, row-spacing control device, nursing tray transfer system, growing trough transfer system, and
gripper moving device. The gripper picks up pot-seedling. The gripper moving device moves the gripper between
nursing tray and growing-flat. Nursing trays are moved to workspace by the nursing tray transfer system. The grow-
ing trough transfer system was developed to move growing trough to workspace. The row-spacing control device
was used to adjust the distance between adjacent plants traversely.

The results of this study are as follows.

The transplanting capacity of the developed transplanter was 7.1 seconds per cycle or 1.18 second per pot-
seedling. Successful planting was 98.9% without seedlings and 95.8% with seedlings.
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Transplanting system

[
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Gripper Row spacing Nursing tray Growing flat Gripper

control device transfer device transfer device moving device
" AC servo motor
Air cylinder Rodless cylinder AC servo motor LM guide AC servo motor
Bearin Reduction gear Air cylinder LM guide
Finger 9 Conveyer Photo sensor 9
. Photo sensor Power roller
Row spacing rod Free roller Photo sensor

Fig. 1 Schematic diagram of the robotic transplanter.
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Fig. 2 Shape of the
finger develo-
ped.

Fig. 3 Shape of the
seedling pot
used.

Fig. 4 Size of the finger developed.

o, §A9 F715 19 4o eI

a8l 9e A4 2 e T 2RI AYAE A
AYE ol gt FAALH, A 45 ¢ 3§
AN SEXEZ SEW 9 AAEE wA e 2}
GEA 0lFE F UEE FEIEQ £o|(26mm)g}
gl o) FolE nEste] a9 Al AF S BH
ok A48 T EEIHAYAE HAIdE

SMCA}FQ] CI2K10-60 A E 02 &3 Zol& 60mmo}
o o] & o) &3l TS T E 29 59 el
pel=

Fig. 5 Shape of the gripper developed.
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Fig. 6 Photograph of the row spacing control
"~ device developed.
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Fig. 7 Mechanism of the row spacing control.
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Fig. 8 Photograph of the transfer system
which moves growing troughs to the
work space.
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Fig. 9 Photograph of
transfer device.

the growing-trough
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Fig. 10 Orgahization of the system controller.
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Fig. 12 Photograph of the robotic trans-
planter for pot-seediings.
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Fig. 11 Flowchart of the transplanter oper-
ation.
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Fig. 13 Photograph of the
planter operation.
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Table 1 Results of the performance test of

the robotic transplanter without
seediings
No. of %
pots
Successful planting 442 98.9
Failed isolating
from nursing tray 0 0.0
Planting Failed isofati
. ailed isolating
failure from growing flat 3 06
Pot broken 2 04
Sum 487 100.0
Operating time (sec) 124.38
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Table 2 Results of the performance test of
the robotic transplanter with seed-

lings
N:(.) t:f %
Successful planting 345 95.8
TG
Planting ﬁf’a;'e;;jv"i::‘:“ﬂgat 5 14
failure
Pot broken 0 0.0
Seedling damaged 8 22
Sum 360 100.0
Operating time (sec) 48.57
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