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Abstract This paper studies whether tomato trays are needed for productivity improvement and presents
a fruit box loading and unloading mechanism of a transfer robot in a facility greenhouse. Based on the
tomato hardness value studied in the past, when a tomato receives a maximum load of 20 kg from a
box, and if 30% of the top surface of the tomato is in contact, it must withstand a pressure of 23.6(g/mp)
or more. Based on the measurement result, it was found that there was no problem during harvest or
transport even without a separate loading tray, as tomatoes can withstand a pressure of at least 46(g/mrf)
or more. The fruit box loading and unloading mechanisms were made as lightweight as possible by using
an aluminum profile. It was designed to operate sufficiently based on the transfer robot and the size of
the fruit box loaded on the transfer robot. It was manufactured by dividing the driving part that pushes
the box and the table part that receives and raises the box. In addition, the problems of the loading
and unloading mechanism were identified and solved by conducting experiments. This study found that
it is helpful to use a transfer robot in the facility greenhouse, and it is expected to increase productivity
through the fruit loading and unloading mechanism.
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Fig. 2. Bogaerts transport robot system
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Table 1. Hardness measurement result

Unit'g Stage2 Stage3 Stage4 Stage5 Stage6
Top 2183 2619 1838 1593 1642
Meddle 2438 2454 2020 1299 1592
Tail 2909 2964 2006 1594 1668
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Table 2. Limit pressure measurement result

Unit:g/mm? | Stage2 | Stage3 | Stage4 | Stage5 | Stage6
Top 77 93 65 56 58
Meddle 86 87 72 46 56
Tail 103 105 71 56 59
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Fig. 7. Fruit box size
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Table 3. Loading and unloading mechanism conditions

Spec.
s Height 780~1,025m
Width 1,464m
Power Weight 80kg
Motion Box Lode, Unlode
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Fig. 9. Loading and unloading machine
(a) Drive part (b) Table part
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Fig. 12. Loading and unloading machine movement
(a) Step 1 (b) Step 2 (c) Step 3
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Table 4. Loading and unloading mechanism experiment

Spec. 1 2 3 4 5
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Unloading | Sec 60 64 70 62 63
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