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Abstract

A vacuum suction device was developed to separate aimed tomato fruit from cluster in robotic

harvesting , which took a mini air pump and a vacuum ejector as vacuum generation. Control strategy to

this device was designed based on relationship between air supply pressure and vacuum pressure, pull-off

force of the suction cup, and suction responding time. Experiments indicated that average time of one

task and air consumption of this device were 1.5 s and 0. 6 L, respectively. Success rate pulling fruit to

reach horizontal 35 mm far distance was 92% . Power of the mini air pump could satisfy the need of

fulfilling 360 fruits harvesting per hour.
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Fig.1 Composing of the vacuum suction device

for tomato harvesting robot
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Fig.2 Block diagram of the control system

2 EEMERD

2.1 EFRERESEN- AEXRIAK
2.1.1 B RS ik

Jai A SRR Lo AR U SR 2B A R L
Pk, P2 SRR P, 3T 25 & A SR
W], 20 T T A AP 1 R 3 ) W AR SR S A A<
WL PR ZS B Sony T10 B0 AH ML I 5% HE 45 25 SRR
Gy B AP TE S B I 0 R ) RV S TR A AR Y
Xof I8 7 B0 Ak, 38 2k A0 A ST A ) 2 TR T, B Rt
SIS R R (B 3)

%) /kPa
100 200 300 400 500 600 700

on

201 - R
& I —— i I
< aof
]ﬁ [
X 60 |
80|
-100

K3 SRR R AR &
Fig.3 Relationship curve between supplied air

pressure and vacuum pressure

2.1.2 A E R

SRR, 2 TR 45 28 A 400 kPa (£ K ) B,
TURIEH] - 89. 4 kPa, 17 5 B 4 JE 46 25 < 1 1 1
TN, B2 P A A R AT R

(7] Fof 7 W 28 W A R S RN RS, A7 A B
M) 25 o AE 42 AR 0 ~ 400 kPa B, 3% s ) 22
AT ABLER 1 1 i, 1 7E 400 ~ 600 kPa B, % JE ) 25 5
FE T 28 ~33 kPa, 3X —FFAEXT 340 7 5 52 55 W) 4% 1Y)
AT fioh 55 WA AT PR R HL Sl AL B4 DA R
WA By o SR S DR TE 2 A 1 T



172 gk Bl ¥

2010 4

RARH QR
2.2 WREH R ARKE
2.2.1 B AR ik
I T 2009 4 5 H 7EVL 5 K 2Bl 36 & 5 3
AR ZE AT . IR Ry R B L TH BE S8 5L Y
I A, T AR 38,24 mm, FI T 4048 4
Tl T8 b Jfa ke 2 5 HP - 50 i -
JITT A ) e O R AL AR ALK T, o B A IR
£ BTSSR TR KL B A
B HEAT LR R
(1) BB A EAR G Rl
Je B2 KRG HL, IEAT T B8 B AESR I,
HZE RS Rk B R84 20, P14,
@9 mmf) 2. 5 ¥R LW AL, I B HL B, 15 45 SR
FEHTHE IR AR B 920E , LA 2 mm/s 9 Bl R 500k [0
ELR I, 700 0 I e SRR T iR
X A A LA A IR R 30 K
(2) HrfBi 11 s ¢ Rl g
A dha SR AL, FFFT I B2 R A R,
P A ST/ 5% Ha 1 1R 4 ) B 5 R AR e R 4 25 R
Ao LR P20 mm 2.5 FRPE SR A, G S B, Y
W 27 Bl W 38 T 1 O IR AR SR SE S L DL 2 mm/s i ir
FIRR EH EBIF . B Sony T10 X s AHALEE %,
SR S I3 3 % M A R s R S W 4 O T s )
() L 25 TR ) A% i VR 0 D7 1o AEL
2.2.2 AR HH
W A% (R8T B A5 e ) R R 4 A A
L, S AR
F,=1plA /1000 = Iplw(D,/2)*/1 000
L Fo——HKBIMW SN
A, —— W R A 2 A, mm®
D, —— W A 3 E AR, mm
p— X} & 77, kPa
AN [7) T A4 W 80 R 48 1) A 880 LA B B ot B
HiXE g 1 iR,
F1 FEEEBREMBKNMAELE(p=-13.6kPa)

Tab.1 Pull-off force comparison of suction pad of

various size
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Fig.4 Relation between pull-off force and vacuum pressure
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Fig.5 Suction responding time of air-supply solenoid valve
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