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Development of a Robotic Transplanter for Bedding Plants(II)
Transplantiing Gripper —
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ABSTRACT

The use of a robotic transplanter reduces the labor requirement in the greenhouse by carrying out repetitive tasks
in an accurate and reliable manner. The transplanter manipulates seedlings by means of end-effector. The end-
effector is degigned differently from an industrial robot because it manulates biological seedlings of variable size,
shape, position, and orientation. This study was conducted to develop an end-effector of a robotic transplanter for
bedding plants. The development of an end-effector included selection of the best finger type for the transplanting
operation. The performance of developed end-effector was tested and compared with two different transplanting
schemes depending on the leaf-orientation consideration. The end-effector developed in this research reliably
handled seedlings during transplanting task.

Results showed that the shovel type finger was suitable for transplanting with the damaging seedlings.

Z 2 8-o](Key Words): 72| ¥ (gripper), 38 A(finger), 2 & ¢] 2] 7|(robotic transplanter)

1. M 2 nEAY ZFL FF3) sty A5 A58
A8 AFs Aulg AHgsta ot 2F 4

FE xFTHY Fad wet Y grtlM 27 BFEE GURE RIS Hi gL =FEE
SE 37 Be 29 FEFFAM EFE 7ost Bz 31 9loj old Ui HZ2Roz 5HE =2
ol AAgte 77 Eoluvtn Aok SEFZM e R oAV /do] ottt 3, AldAY 2

32

+ol H-a— 1944 E HRAEAF AT FRAA A7H o] g ato) ATHAS
*AEUSE FUPIRR AL ST SANALT

—-325-



#RE7IATHA 4228 A35 19974 99

SEE 28 o279 M Fod F2E a8
E2OR AHgEE 2R Z4E 19
FO 2 ag o)A g =2
o) A9 zEH 7t AR vlFo] i Fasttt
P Qlth A8 2RAY 1AgE ARES
o2 FsteE A AT 2Yo|Y HA T
RZED HO) Qo oo 2 1HHAE PPt
A ARste] Abgstd AL, FES P2z &
= 3% 47 40 RYE OE B9 ot Al ¢
A 25 th27] qid shte] a8Hz o8 F
F9 AL o4t o8 & vk whetA 3
Az olag JaAHE A A Agdd
7.0l AYA A2 4% wA, F R

L K e

T AEY FH T TS nEsjof gt
EX o|A7]9 o #¢ AT2A FUY
Kim 5(1995)0] &3 fud g ol g8 4749 3

ol

£ 7k3 ZEde g 4FE FRsAa, AF
o] 7% Kutzs} Miles 5(1987)0] parallel-jaw 2 9k2]
aEH Y $Fo] $E R4 ) EROZ o]y
Attt 23 8o, Ting $(1990)0S
thorst 4 =719 E8j1 Rl A4S $ AE, T
oz FEHE UEL °18E F AY 2EdE
Azt AP 23E Ensdch

BE§ 2R 01479 o] Adg A%
2 &z 9lod, ol4HdA
2Fol A= A8 E Has sted 2 53] vt

=R

A7 PARA BHL the gt
@ ol Al et AR H ol AAAS £ >
g elmE s, TR o4 alel A%

g 48, ol

ol Aol wet o] 44

2. M5 9 Y
7t delHel A W M
oj Az e ATHOR £YEY] YaME BF

2 HoA olqate e
o 919 2Ae] HEA)Y) A% 2HE Az

1o
ol r
B
ofy
to
e

7 GeA 2 ATNN MG HANEL e
2
@ 2 B ZEol BeAE As)A Folok T

@ o1 AP BF 9 ¥ BEE H3 4EY
4L FAA AL gt

@ )N 2E Zej1 RROZHE EEdtojof
et

@ iy Edolg st o] Fate Bt Fol
golme A gt}

® 727t vz dstn, YA HEo] 3o
of #ct.

® t&d FHAA AHEaH7]) WEo WRAEE
HG3oF gt

B A7 ag9rt H4E 2R o] E oA
ol whet 2859 Addo] A RSF 3tgied ol
2w o the s o)

O ZEF Y BEFHEE AT ¢HBTE o] a=

2%

rin
o

@ BARTE )43, FA) 2879 Aol
J@ 4ae Aasar) Astel Ao BT wet
A% B2 F olAshe W

292 o)Az A 4R 2EE 2ol ol43
7) A BAZ REY o HEE Lol At
oh % 7hA o] AMpEF B A ol o] e 1
Y9 B4L F A olgupielA HH 2FUS
ALt 27 WEel F WA ol4uiel wet 3
2% g AAsde

—-326—



SEE 2% 014719 AL @

e o)A BF Y vtz YoM 2dsEtA H
ol ojw AV A& HAs) AL F AES A
o st 2o i dlolE & o] (1997)7} 7%
g SR 2R 0179 JIAANZG NAS A
of dodvt. e Az dojAL dolEde
A9 o] £3EH, Qo] Wik uhE P A9 3
d 55 AAMe 2HE ZHE AFgso. 3
A7V BFY BEE L F UES 317] Hsto] 3
Ag AEo "ejFe FEHoRE TY AYUd
(air cylindenE, Y EE JE 75do2E 3¢ ¥
(air chuck)Z AFE313IT) o] 5 7E5 o] 3t v x
g 19 1o Vel ik

1

_— Stepping Motor
u Air Cylinder

2

i ’_I?/ Air Chuck

4 KFinger
i
i

|
| |

e
e

il

e

(a]
Fig. 1 Schematic diagrams of the gripper
operating parts.
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Fig. 2 Shape and dimensions of the fingers
developed.
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Fig. 3 Parts of the gripper developed.

[b] Side view
Fig. 4 Photograph of the gripper developed.

[a] Front view
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Fig. 5 Flowchart of gripper operation.
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Fig. 6 Photograph of gripper operation.
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Table 1 Test results of the gripper tests by finger type with 50 seedlings for the 72-cell plug

tray

Finger type Niddle I type Fork type Shovel type Niddle 1 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 2 Test results of the gripper tests by finger type with 50 seedlings for the 128-cell plug

tray

Finger type Niddle I type Fork type Shovel type Niddle I 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 3 Test results of the gripper tests by finger type with 50 seedlings for the 72-cell plug
tray, considering leaf direction

Finger type Niddle I type Fork type Shovel type Niddle I 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 4 Test results of the gripper tests by finger type with 50 seedlings for the 128-cell plug
tray, considering leaf direction

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