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Design of Two Joint Full Drive Adjustable Fruit and
Vegetable Picking End-Effectors

XIA Fan,SHEN Jinghu,ZHANG Min
(School of Mechanical and Electrical Engineering, Qingdao University , Qingdao 266071 , Shandong , China)

Abstract : In order to accelerate the fruits and vegetables picking by intelligent robot instead of humans, and to improve
the quality and efficiency of the operation, a flexible and humanoid hand end effector for picking fruits and vegetables
was proposed. The end effector is driven by the mode of two - joint full drive, and through the 2 joints ( proximal finger
joint 1 and distal finger joint 2) cooperation with each other to hold the fruit like human hand. A static model of
envelope grasping mechanism of two joint full drive finger was established to obtain the relation between the input torque
and the contact force in the linkage mechanism of the proximal finger joint and the control of the force applied to the fruit
and vegetable to reduce the damage of fruits and vegetables. Finally, the simulation experiments of the whole mechanism
based on SolidWorks was carried out to verify the rationality of the mechanism. The end effector of the fruit and
vegetable picking machine has high versatility and can compensate the robot image recognition error.
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Figure 1  Framework structure of end effector
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Figure 2 Finger structure of end effector
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Figure 3 Original and adjusted

position of the index finger
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Figure 4 Statics model of finger enveloping
grasping mechanism
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Figure 5 Sketch map of solving instantaneous center of

velocity diagram based on three center theorem

1B NS T S5 F Z IR
lPMP]}
h@ﬂo (6)

[Fi) BT SR AT 48 519 AT AT Hhdii A R ke
FHZ KR

H A3 (6) AT, B4 565 % 3 S A/ ) 8 AT
MR il s A AR AT o RARAE TR B ifg
JERER B I AR S R BN RS, B F LA
SEAE BRI TR SE B RPE R e G BRASE FEL A
A e KRR B U A S s
3 HMREED

B 6 T MM EUBCSCR E . XL 7EE 3l
T FEHEAT R BT, W] DLk BRI s A2 A 2 FbA
[FIRPIRAS o IRAS T A& 7 (a) B ANRE 4 OG5 St AT
DAPMAR SRS, PUBsf 46 OGO HIVE e B A, st
SETHE BN RS RS A& 7 (b) iR, 75 348 56
B O BAHBC A IUE R AL,

F=T

6 Mty AR A
Figure 6 Effect drawing of simulation of grabbing
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Figure 7 Schematic diagram
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Figure 8 Curve of angular velocity of

proximal joint of interphalangeal
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