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Development of Automatic Lettuce Harvesting System for
Plant Factory

x o o F & 5* A 5 F* Az
334 334 GER ¢EE]
S.1.Cho K H.Ryu D.J Shin S.J Chang
ABSTRACT

Factory-style plant production system aims to produce the standardized horticultural products with high quality
and cleanness. In Korea, researches for year-round leaf vegetables production system are in progress and the most of
them are focused on environment control. Automating technologies for harvesting, transporting and grading need to
be developed.

A lettuce harvesting system applicable to the plant factory was studied. It was composed of an articulated robot
with a cutter and a gripper, lettuce feeding conveyor and air blower. Success rate of the developed system was 94.7
%. The system carried out harvesting a lettuce smoothly and the harvesting time was about 6 seconds per lettuce.
The results showed a feasibility of robotic lettuce harvesting.

F2 8ol(Key Words): A% 48 A|A=](Automatic Harvesting System), Ab3(Lettuce), @3 =Z5H
(Articulated Robot), 2] & F-#H(Plant Factory).
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Fig. 1 Schematic diagram of harvesting sys-
tem for a lettuce.

SEF —’.‘—5}-8- u}%‘m 2%, 399t 2E 4N S
Astel AT W A 4% e BANA FE T
A, Tq:a "J%‘-S ERRE o5t Avo)
of, ZE ARSE A% £AR, ol2ie L 52
Aolsts 21 Aojtoz P4 Y 19 lo] 43
4% 329 FTHEE Yehiich

% 2 $H& e 2.

© 23 Belololo] &) TE A ANAA 4
22 s34 3R AT

@ 2] XEE AA&Y) A8 B2 o)u,
A% o RARAN Bdol s XES Feln
e 4 e P

® 2% 17 2= FASD Soled A
Moz BE 438 ZEF olgA Tt

@ 22| ARE o4 BMolo] A= 0|58 F
aEw o] 9T Ae DY 45 WFES A
£} 43E o4 Awolojo] Wolx THRZ of
$9.

® 2R LEES £A%] Yoj=UTh

© 2%& 27 AA=2 Boprbm, B O #
2at).

Lt 88 AH EX

2 2832 NARY WE 38 2 54
@A AW B4E nelstelor BTHEEAEA,
1997). HA€ 439 B4 Au) £32 naistol
F%E 2R AANAG. 4FE 4FE FF
wal 300~400mme] 2 AFo] & ui, 100~400g )£ 2

—630—



HE TS AF AF T8 A2 AL

FZol =, gidol HA AR Y 3ol 44 &
th A, HZ A F2 FRME 35 49 e
ol £& gl Fhed 2R S A s Aol ¥
d 453 T BEEE wolE Aoz ¥dgnh
OEE 22 A7 vjs 29 397 "ol 33
8427t o, & Fa4d0l F& FH) A
4 2R0F g 22 ol &3t v
A AR FE2 £3 2R0] AFdy, B
5 Aok 9 Axelo AA &g HshA 10
T2t o] 49 o7 /0 ©xtg Zh3 9lojof gt o]
#8 Q TFAES 1e8to) Yaskawa i) SV035 2
4& +88 X0 At 48 —RELS
AFEE ZE FA g2 22 992 il &5
°] 3kg 2r4 ¥ 7} 650mm o)t}

t}.

2 A% 2Rt BY ANY cloind]
ZEE 9AT + YES FAS As 33
1, FUFAY felxols WUE o) g T
328 FAs900, 22 Ao/l Axas
o 98 Aol HFsHES stk 22 A
WIS +Tmm olv}, LES YAY B $42
F5¢ & AT FAL fdw 248 g3
Ak,

g 2 AF AT oo F 9 Fad 29
& RFB) NSRS UANAT. TURAG &
Aol = MHE o) §sol FEFAE FAstorh
T 2 Adn 29 ol g3to] T 44 FHz
ARSHRD % 4B Foho] 452 Bohara
E 10 £ X gue gedd Ade dehge
3 2920 F 3 29 29 2EE dHUY
t}.

a9 39 2Rq PaE AWDdd 1¥E

dedgos, 29 4, 5 BF9 UFE Al
£ 3U% $%8 439 252 Yt

Table 1 Comparison of two cutter

Blades Type 1 Type 2
Operating angle 180~0° 20~ ~-5°
Cutting range 60 mm 40 mm
Operating condition| 5~6 bar 7~8 bar

{a] Type 1 [b] Type 2

Fig. 2 Photograph of the cutters.

Fig. 3 Developed gripper and cutter.
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Fig. 4 Figure of cutting a lettuce.

Fig. 5 Figure of the harvested lettuce.
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Table 2 Performance of the robotic harvester for a lettuce

Result analysis No. of lettuces Percentage
Succesfully harvested 90 94.7
Wrong Lettuces with a damaged leaf by gripper 3 32
harvested Lettuces with a damaged leaf by cutter 2 2.1
Sum 95 100.0

Fig. 6 Figure of the robotic harvester for a
lettuce.
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