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Picking Robots and Palletizing Robots Contributing to Labor Saving and Efficient Operation of
Physical Distribution Centers
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In the logistics business field, there is a strong need for investments in the construction of physical distribution centers due to the rapid expansion in
sales of large volumes of various types of products worldwide through electric commerce. As most of the work at distribution sites, such as processes for
sorting and packing, is still dependent on human resources, demand for the introduction of automated processes using robots has been increasing in order
to solve a critical labor shortage.

To meet customers’ requirements for labor-saving or totally automated physical distribution centers, Toshiba Infrastructure Systems & Solutions
Corporation has developed a picking robot and a palletizing robot following its previous launching of a depalletizing robot. These robots are cyber-
physical systems (CPS) that can autonomously judge the on-site situation and perform appropriate work on various objects by repeating a cycle
of recognizing the surrounding conditions based on sensor information, generating an operation plan, and executing the operation. Furthermore,
through the connection of these robots as edge computing devices to a total warehouse control system (TWCS), this high-level CPS can be expected
to realize efficient supervision of the entire site.
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Outline of physical distribution business operations in distribution center
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CPS for robots and TWCS to improve efficiency of automated
physical distribution businesses
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Basic configuration of picking robot
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Gripping posture control functions corresponding to size and shape of objects
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Improvement of bin packing function using force control
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Robot hand changing function
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Configuration of palletizing robot
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Measurement of package size using color camera and laser rangefinder (LRF)
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Package collapse judgment function using pallet loading information
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Packing plan creation technique
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Motion planning technique to avoid collisions
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