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Development of a Gripper and a Cutter for the Automatic
Harvest of Green Perilla Leaves
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ABSTRACT

The objectives of this study were to develop a harvesting gripper for perilla leaves and test its performance,
which was a partial work of the automated perilla leaves harvesting system development. The results of this

stud

y could be summarized as the followings:

The shear forces for harvesting the perilla were measured. The measured results showed that the average shear
force required was 12.13N for cutting the petioles attached to the perilla stalks, and the maximum of 17.42N.
The inner diameter of air cylinder used was 6mm and the air pressure was maintained as 0.7Mpa during the
tests. The time required for cutting perilla leaves could be adjusted by the control program and cutting operation
could be done within 1 - 10 seconds. The performance tests were conducted to harvest the perilla leaves by the
gripper developed. The average success rates of cutting were 72.2% for the first test, 78.5% for the second, and
74.2% for the last. The perilla leaves were not damaged by the gripper. The whole system operation could be
finished within three seconds except the delay time for dropping harvested leaves.
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Table 1 Features of the tested green perilla

Growth period [days] 45 60
Species Ibdeutkke 1-ho |Ibdeulkke 1-ho
Ave. height [mm] 416 584
Ave. width [mm] 189 212
Ave. num. of leaves 9 11
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Fig. 1 The green perilla.
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Fig. 2 Geometric factors to analyze the attach-
ment shape of petioles.
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Fig. 3 Angle between petioles and the gripper
arm.
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Table 2 Specifications of UTM

Item Model Contents
Rated output {0.4 kW
Rated : 1.3 N'm
Torque
Max. : 3.8 N'm
U.T.M. | PPAPL-2002 . Rated : 3,000 rpm
Revolution
Max. : 5,000 rpm
Stroke 200 mm
Speed 5 mm/min

Fig. 4 The picture of shear-force measurement
jig installed to UTM.

30

Fig. 5 Drawing of UTM jig for shear force
test.
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Fig. 6 The picture of an experimental system
of gripper device.
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Fig. 7 Drawing of gripper device.

Fig. 8 Control box for data communication
between control computer and gripper.
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Fig. 9 The figure of gripper body developed.

Fig. 10 Gripper manufactured for performance
test.
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Fig. 11 Main display of controlling program.
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Fig. 12 Flow chart of harvesting systems for the green perilla leaves.
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Fig. 13 Operating procedures of gripper manufactured for performance test.
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Table 4 First test result and success rates of

harvesting the green perilla leaves
whose growth periods are different

Growth [day] 45 60
No. of test 243 247
No. of the succeeded 173 181
No. of the failed 70 66
Success rate {%)] 71.2 733
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