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Abstract

A strawberry-picking robot was developed, consisting of a crawler walking mechanism, a machine

vision based precision motion positioning mechanism, and an end-effector cutting and gripping strawberry

peduncles synchronously, for application to an elevated substrate culture. And the robot was controlled by

a layering control system whose kernel was ARM9. The field test in greenhouse indicated that the robot

could recognize, locate and pick ripe strawberries in elevated substrate culture with the success rate of

88% , without damaging the fruits, and the execution time of a single pick cycle was 18. 54 s.
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Fig.1 Planting environment of strawberries in

elevated substrate culture
LR 2R 2. i
1.2 B4
1.2.1  Hlas AU R S8 it
TR A LA N H RS 02 2 E 2 LAY R I A
P MESR R AT L HUAL SR8 4G 45 DA A il 46
AL, s 2 Frs AN RSF 9 106 em (1<) x 42 em

i) x140 em (&) , B R H 76. 5 ke,

706 cm
K2 BEERMHLS AR B
Fig.2  Sketch of mechanism of strawberry picking robot
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Fig.3 Sketch of precision motion positioning mechanism
Lghll 20805 3. Highitl2 4. ZALSHBH 1 5. 24T
TERA2 6. APl 4 TSP 8L ieFEE 9. [
K103 1L ZIT PR3 12 Bl 3

RO 22 AT UL | P AT EL IO, T 1
THe 2 T3 Jr i 22 AL B 1 224 T UL
2 ZAT AL 3 oA 2L SRR 1 5 24T
PRI 2 o RO W 1 S H 2 [ B S AL
4 L S L SR S AL R 2 R — i [ 3
LB AL 4 B ke H A B A 1k 2 I AR A 22 S
Be3 [, fEHREIPL 1 RSN T, 22 KL S PR 4 2
BB 13 X 7172 fE S AL 2 I3RS A
LR PR 2 R B bl 4 — [RIAHRS T 2 17 Y
D71~ s FERL B AL 3 B BKEh T, 22 KL UL 3 AT
FXS T8 3 9 Z 5 A8l

IR i AT i G 2o [ € 3 2% 5O I Bl E AL
I 3% , 5 % o 3 E 67 AL ALY 8 2o A 2% 5 A 2 T i i 3%
LIl L RSl 2 AL 3 fE me g R U 0, 1



HoM LR 4. mae

FRER LA AN B 5 iR 56 167

il 28 98 AT X FEHEAT AR A, AT S BOK Sy AT 4
i XY\ Z J7 1ol RS 73, A 3T AR 230 X 7 1)
420 mm Y J7 1] 300 mm Fl Z J5 [a] 220 mm , Hz 5 £ B
A8 0. 15 m/s 0. 08 m/s F10. 01 m/s; B BhHL 4 #5
e 246 % =X 2 B i , 7T Y 2 22 KL BB A 3 3% [ OK v
AT 4% — [ AE 7K P T PN BER% , B e 5% 38 42 v/ min,
KATHE 360°,
1.2.3  OREAT 2R BT

K Tk 14 em, 5 7 cm, 5 5.5 em, {1 A
BB T AR K 1 AT R AT X O 21 15 8 40
B, W 4 7, BB LA B 1) 3 Je A7 SR A A 5 24 B
FAE o BGRSALT HUBOTIE T J7, F T I8 R 4 H
b5 R I AT AR AE XY U7 e bR i 25 s D6 ET R
JEE a 5OCEL AR b 2 B AL T TR a FUTURE b 1Y)
il S, JFH 200 9 JTCRHE 22 18] g 75 A7 78 R Al 5 0 [ i
TEJVET a if sy, 77 150 X JTCRT b iy o 1) 24 T/, 1T
TEMUBEUTCPA] 5[] e D7) B SR 405 5 e 455 1T 2 45 o2 T TCRE
b 44 J) RS Jy H 1 TR a (35840 2 i 5 TR & B
5 AR BRI, 75 FAR SR DD WIS 5 R AN A
P2 fih alF SRS 5 A BT ) RN S mm,

/?O
%

"56‘0\

K4 R AT a8 pLAE - 2K

Fig.4 Sketch of end-effictor
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Fig.5 Sketch of closure process of gripper
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Fig.6 Control system structure of the robot
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Fig.7 Flow chart of robot software
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Fig.8 Process of object recognition and

picking-point location
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Photo of strawberry harvesting robot and

field test environment
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Tab.1 Statistics of successful rate of picking robot
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Tab.2 Statistics of failure causes of picking robot
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