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The End-effector of a Cucumber Robot
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ABSTRACT

The end-effector is the one of the important factors on development of the cucumber

robot to harvester a cucumber. Three

end-effectors were designed the single blade end-effector with one blade, the double blade end-effector with two blades and the
triple blade end-effector with three blades. Performance tests of the end-effector, the fully integrated system, were conducted to
determine the cutting rate by using two different kinds of cucumber.

The success rates of cucumber cutting ratio of single end-effector, double end-effector and triple end-effector in laboratory.
were 61.7%, 95%, 86.7%, respectively. The cutting rate of single blade or double blade was a little difference with respect to
the different diameters of cucumber stem. However, the success cutting rate of the end-effector with triple blade was 61.7%
under 29mm diameter of a grabbing stem section. The triple end-effector was not suitable for harvesting a cucumber, but was
considered to be suitable for harvesting a grape, an apple and a tomato. The success rate of cucumber cutting ratio of triple
end-effectors in greenhouse was 84%. The failure cutting rate was 16% which are due to abnormal shape of cucumber fruit.

Keywords : End-effector, Important factors, Cucumber, Cucumber robot, Cutting rate.
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(a) Drawing

(b) Picture

Fig. 1 Single blade end-effector.
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(a) Drawing

(b) Picture

Fig. 2 Double blade end-effector.

(a) Drawing

(b) Picture

Fig. 3 Triple blade end-effector.
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(b) Picture

Fig. 4 End-effector by air compressor.
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Fig. 5 Flowchart of end-effector.

Table 1 The physical properties of cucumber
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Fig. 6 Two kinds of cucumber.

Cross | Cucumber Calyx
Physical | Weight | Length | section | moisture | moisture | Fracturability | Hardness | Springness | Gumminess
Property content content
&) (cm) | (mm’) | (%, w.b) | (%, wb) (2 (& (&
Value 170.64 219 | 81231 96.76 93.2 2302.36 549.31 0.98 190.89
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Fig. 7 A cucumber attached to the stem around the
leaves.
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Fig. 8 Control board for stepping motors.

Table 2 Experimental design of the three different end-effectors

Variety Eunsung-bacgdadaki (1) Chungjangkye (2)
. T
Diameter;,  Over Under Over Under
Features 5.5mm (1) | #2739 @y sim 3y | ssmm (1) |0 TM Dlysim 3)
Single blade end-effector(A) 1-1-A 1-2-A 1-3-A 2-1-A 2-2-A 2-3-A
Double blade end-effector(B) 1-1-B 1-2-B 1-3-B 2-1-B 2-2-B 2-3-B
Triple blade end-effector(C) 1-1-C 1-2-C 1-3-C 2-1-C 2-2-C 2-3-C
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Table 3 Success cutting rate of end-effector (unit © %)
Variety Eunsung-baegdadaki (1) Chungjangkye (2)
]
: Over Under Over Under
Diameter 4.5~5.5mm (2 4.5~5.5mm (2
Features 5.5mm (1) 2) 4.5mm (3) | 5.5mm (1) (2) 4.5mm (3)
Single blade end-effectro(A) 70 70 50 70 60 50
Double blade end-effectro(B) 90 100 90 100 90 100
Triple blade end-effectro(C) 80 90 80 100 90 80
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