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Development of a Robotic Transplanter for Bedding Plants(II)

- Development of the Gripper of a Robotic Transplanter -
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ABSTRACT

This study was conducted to develope the gripper of a robotic transplanter for
bedding plants. Specific objectives of this study were 1) to develope the gripper for plug
tray seedlings and 2) to find the suitable finger type for transplanting. The performance
of gripper was tested and compared by two different transplanting methods, which were
to consider the leaf position of seedlings and not to consider. The results of this study

are summarized as follows.

(1) The gripper of a robotic transplanter was developed and tested with 4 different
finger type.

(2) The shovel type finger was suitable for transplanting with the least percent of
damaged seedlings.
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Fig. 1 Schematic diagrams of the gripper operating parts.
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Table 1 Specifications of the stepping motor.

Model CSK268-AP
Max. torque 135 kgem
Rotor inertia moment 480 gem”
Current 20 A
Step angle 18 °
Weight 1.0 kg
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Fig. 2 Circuit diagram of the pneumatic system.
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Fig. 3 Shape and dimensions of the air chuck.
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Table 2 Specifications of the air cylinder.

Table 3 Specifications of the solenoid valve.

Manufacturer SMC ) Manufacturer SMC
Model CDJ2B10-30-B ZR Model VF3120-3H-03
Inner diameter of tube 10 mm Operation pressure range|1.5~9.2 kgf/cm®
Stroke 30 mm Response time 20 ms
Max. operation pressure 7.0 kg/cm® Max. operation frequency 10 Hz
Min. operation pressure 0.6 kg/cm’ Vibration endurance 8.3~2000 Hz
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Fig. 4 Shape and dimensions of the fingers developed.
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Fig. 5 Photograph of the gripper developed.



a2gHE WUEClE z5 gel ¥RY & Y=S BAS ARNATL, F¢ 49y
9 B¢ Bl T71E FEH F7) AP FY 28 DHY 4 UASS FAh 2P, o4
FYA) B AAY 2=o) HAL YRR £F WFL IUY 4 AEF AULF sho)
g A$IReH, 209 TH AR AFTYH WolYe Agdch & AAaLS
o ARe 22N BAS Fol7l Astd VREIEE ASFA ARsGon, AgY 17
Hel 98¢ 2950 ek

L}, ®Moj&x|el Jiw

283 ZHY FFE H3AM 2HY AU TH ARGz mE X A5V YRy,
29 AAUY T HE FEAANI A8 Ldxcol= dE e WA NFrt Fadt
g ols WHE FEAA F7] 9438l9] SSR(Solid State Relay)S AHE-3 Attt ZE Ao
= FAEH g3 o]FoAY, AFEHY AJNZE HAGHNE TEEHE AFIAG. 2H
Y 2HY FEFIEE a6, I AAuS T} A FFIEE 2 7] UG

AIR CYLINDER

AIR CHUCK

o . SOLENOIL VALVE
THE K PORT IS
NORMALLY OFEN

Fig. 7 Circuit diagram of the air cylinder and air chuck controller developed.



3. 80 H 0z

AZE PAS Fuoh ol ol wa 1AM 4% WrE AASAT. 45 Byt A
Be sl o8 AY FHEE HAFHAEY, 2 olFE HEF ol4Fho] 5 A
HA ARsred deEe Aol MimE &Y gRolT AWL AN 20T 12879 727
o) BYIRWY NERAE AL BEIAD, FEFY W2 (venlo)d AN
ARem BE T 169 AY RE AL

agse) AR A% e fdd AF7 JE EYIRDBE ASSPon, gy o
ARgE 12879 ZIRBoIN ZEL HojUe B4 18 Ad= g,

(a) (b) {c)
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Table 4 Test results of the gripper tests by finger type with 50 seedlings for the 72-cell plug tray.

type type type type
Performance Cell |Sum | Cell { Sum | Cell | Sum | Cell | Sum
Seedlings failed to isolate from cell | 23 7 1 22
Seedlings missed during moving 10 1 0 8
33 10 2 30
Seedlings failed to plant 0 1 1 0
Seedlings damaged 0 1 0 0
Seedlings planted successfully 17 40 48 20

Table 5 Test results of the gripper tests by finger type with 50 seedlings for the 128-cell plug tray.

Finger type Niddle I Fork Shovel Niddle I
type type type type

Performance Cell |Sum | Cell | Sum | Cell | Sum | Cell | Sum
Seedlings failed to isolate from cell | 18 3 1 14
Seedlings missed during moving 5 2 0 5

23 7 1 19
Seedlings failed to plant 0 0 0 0
Seedlings damaged 0 2 0 0

Seedlings planted successfully 27 43 49 31
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Table 6 Test results of the gripper tests by finger type with 50 seedlings for the 72-cell plug tray.

Finger type Niddle I Fork Shovel Niddle 11
type type type type

Performance Cell | Sum | Cell | Sum | Cell | Sum | Cell | Sum
Seedlings failed to isolate from cell | 23 7 1 19
Seedlings missed during moving 12 2 0 9

35 10 1 28
Seedlings failed to plant 0 1 0 0
Seedlings damaged 0 0 0 0

Seedlings planted successfully 15 40 49 22

Table 7 Test results of the gripper tests by finger type with 50 seedlings for the 128-cell plug tray.

Finger type Niddle I Fork Shovel Niddle II
type type type type
Performance Cell | Sum | Cell | Sum | Cell | Sum | Cell | Sum
Seedlings failed to isolate from cell | 20 3 0 14
Seedlings missed during moving 7 3 0 6
27 6 0 20
Seedlings failed to plant 0 0 0 0
Seedlings damaged 0 0 0 0
Seedlings planted successfully 23 44 50 30
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