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Development of an End-Effector for Cucumber Robotic Harvester”

Min, Byeong-Ro, Joung-Hwan Mun, and Dae-Weon Lee*
Dept. of Bio-Mechatronic Engineering, Sungkyunkwan University

Abstract. Cucumber fruits requires a lot of labor to harvest in time in Korea, since the fruits are cut and
grabbed by hand. In this study, we developed an end-effector for robotic harvester of cucumber fruits. Its
development involved the integration of an end-effector system with a PC compatible, DC motors, and a
motor controller board. Software, written in Pic-basic, combined the functions of motor control with various
circumstances. Cucumber's properties were measured and analyzed for precision of the end-effector. The
results were similar to those of other vegetables. Properties including hardness of cucumber fruits were used
as basic data for development of a harvester.
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Fig. 1. Perspective view of the end effector.

Fig. 2. Real end effector.
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Fig. 3. An electric circuit of the motor.

Fig. 4. Motor controller.
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Table 1. Experimental design.

. Experiment Condition Direction
Variables (rpm)
78 Down to 15°
132 Horizontal angle
End-effector 198 Upto 15°
264 Up to 30°
330 Up to 45°
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Table 2. Petiole groupl (~3.5 mm).

Condition (rpm) 78 132 198 264 330

Angle

Down to 15° 04 04 04 04 04
Right angel 04 14 2/4 2/4 34
Upto 15° 04 174 3/4 314 3/4
Up to 30° /4 2/4  4/4 44  3/4
Up to 45° 14 14 314 3/4 3/4
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Table 3. Petiole group2 (3.5 mm-~).

Angle Condition (PM) 26 137 o8 264 330
Down to 15° 04 04 04 04 04
Right angel 04 14 34 U4 34
Upto 15° 04 14 34 34 34
Up to 30° 4 4 44 44 44
Up 1o 45° 4 14 44 34 34
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