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Abstract: This paper discusses the application of collaborative robots to the de-palletizing in IMC
(Inte-grated Mail Center). The domestic courier logistics market has grown rapidly, and logistics
centers are reaching critical capacity. Therefore, digital innovation based on logistics automation is
necessary, and this paper looks at the factors to be considered when introducing collaborative robots
and improvement measures considering the characteristics of the de-palletizing task. The benefits of
introducing collaborative robots include immediate efficiency and the goal of assisting workers. The
paper reviews related research and cases of collaborative robots applied to logistics centers and
summarizes the results of collaborative robots introduced to actual postal logistics centers. The paper
also provides a comparison of collaborative robots and industrial robots and presents four candidates
for collaborative robots for logistics work. The paper also considers suction grippers to be mounted on
the arm to grasp the parcel. The paper concludes by discussing the introduction of collaborative robots

in the post office logistics center.
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[Table 1] Industrial Robots vs. Collaborative Robots
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Industrial Robot

Collaborative Robot

Independent Work

Interactive

Requires a separate dedicated workspace, Fixed installation

No dedicated workspace required, Fixed, mobile installation

Safety fence and standards required

No safety fence required when certified to safety standards (ISO10218, etc.)

No human collaboration, Fully automated

Collaborative with operator

Fast working speed, Payloads over 30 kg possible

Limited working speed for safety reasons Average maximum payload of 12 kg

High price and installation costs

Low price and installation cost

Long time to demonstrate

Short lead time to demonstration

[Table 2] Robot Arm Technology Trends

Division Rainbow Robotics Hanhwa Precision Machinery Doosan Robotics
(Republic of Korea) (Republic of Korea) (Republic of Korea)
oy B
{ 7] y
Photo
. -
)
28 1E
Product Name RB10-1300 HCR12 M1013
Payload 10kg 12kg 10kg
working radius 1300 mm 130 mm 130 mm
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[Fig. 1] Rolltainer Pallet, Plane Pallet in Post office

[Table 3] Post office parcel weight ratio

Form Structured Unstructured

Material | Paper, Vinyl, Plastic, Styrofoam, etc. | Paper, Vinyl, etc
Weight

7 kg or less Skgor less
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[Table 4] Post office parcel weight ratio FHd g AE Avlstarz gk
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[Table 5] Summary of Collaboration robot field test

Content| Num of | Num of | Time of | Num of | Time of
total success | success fail fail

Pallet task(n) | task(s) | task(t/s) | task(f) | task(t/f)
Plane (Flat)

Pallet 5,577 5,577 14.16 - -
Roll-tainer | 5 359 | 1898 | 46 1827

Pallet

Total 5,982 5,936 14.45 46 18.27
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