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Development of the Manipulator of a Cucumber Robotic Harvester

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

Abstract. In this study, a robotic manipulator for harvesting cucumber was developed. The objective of this
research was to design and to construct a robotic manipuiator specifically tailored to harvest cucumber in the green-
house. The system was consisted of an integrated end-effector, an image processing system and a controlling sys-
tem. Especially, the image processing system detected the quality of cucumber within each plant in order for the
computer to furnish harvest instructions to the manipulator. In all tests of cucumber, the success rate for cucumber
harvest was 84% in the greenhouse. End-effector, image processing system and controlling system showed good
performance. Based on the results of this research the following recommendations are made for further study.
Besides harvesting cucumbers, the oldest leaves, creepers and the youngest small side leaves need to be removed.
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Fig. 1. Design of manipulator.

Fig. 2. Manipulator.
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Fig. 4. The motor control for system operating.

Fig. 5. Cucumber fruits.
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Fig. 6. The fixture of an experimental greenhouse.

Fig. 7. Equipment used for experiments.
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Fig. 8. The main program for image processing.
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Table 1. —200 mm translation from Z axis. <unit: mm>
X axis X
Y axis | Travel Travel -100 0 100
Replication error X y X y z X y z
—-100 0.08 0.12 0.12 0.08 0.08 0.08 0.08 0.06 0.07
Y 0 0.07 0.07 0.09 0.02 0.06 0.04 0.07 0.06 0.04
100 0.05 0.03 0.03 0.04 0.04 0.03 0.05 0.05 0.03
Table 2. Zero offset of Z axis. <unit: mm>
X axis X
Travel -100 0 100
Y axis | Travel -
Replication error X y z X y z X y z
—-100 0.09 0.08 0.12 0.08 0.06 0.09 0.07 0.07 0.07
Y 0 0.07 0.07 0.09 0.02 0.07 0.04 0.07 0.07 0.06
100 0.06 0.03 0.07 0.04 0.06 0.03 0.05 0.07 0.03
Table 3. 200 mm translation from Z axis. <unit: mm>
X axis X
v axis | Travel ‘Travel -100 0 100
Replication error X y z X y z X y z
-100 0.07 0.08 0.12 0.07 0.04 0.09 0.06 0.06 0.05
Y 0 0.06 0.06 0.09 0.06 0.08 0.04 0.07 0.09 0.05
100 0.04 0.05 0.07 0.04 0.04 0.06 0.04 0.05 0.06
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Fig. 12. Malformation of cucumber.
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