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The Actions for Autonomic Overhead Cranes
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Noboru FUJISAWA
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3D model of Overhead crane
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The operation of overhead cranes mainly involves
three-dimensional simple movements, which are
hoisting, trolley traveling and gantry traveling. However,
due to the huge size of the overhead cranes, factors
such as the deflection of steel structures, delays in
the drive system and control system, affect the precise
positioning of the load. Therefore, operators manually
perform fine adjustments while visually confirming the
goal position of the load. Sumitomo Heavy Industries
Material Handling Systems has been manufacturing
and delivering overhead cranes for various industries
and applications for many years. Recently, in response
to the decreasing labor force due to aging population,
the avoidance of 3K (kiken, kitanai, kitsui) workplaces,
and efforts toward workstyle change, we are working
on the autonomous transformation of overhead cranes
through digital transformation (DX). In this article, we
discuss the following initiatives toward the autonomy
of overhead cranes.

» Load swing prevention

» Load shape recognition

- Improvement of operating environment

+ Crane condition monitoring
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System configuration for load swing prevention
control using inverters
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Equipment configuration for coil shape recognition
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Result of coil shape recognition
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Training of Powder Excavation Model and Trajectory Planning for Autonomous Machines
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In recent years, the automation of machinery has
been promoted with the aim of alleviating labor
shortages and ensuring worker safety. This report
presents a study on the automation of machinery
handling bulk materials, focusing on the efficiency
of bottom cleaning operations necessary for the
autonomy of bulk cargo handling. A real-time
computable excavation model was trained using
U-Net based on excavation data collected from DEM
simulations, and a method for generating excavation
trajectories to transform bulk materials into desired
shapes is proposed.
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Development of Powder and Granular Material Simulation Technology
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Simulation results of angle of repose before and after coarse graining and SDF model of screw
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Simulation methods for powder and granular materials
based on particle dynamics method use interactions
similar to those used in molecular dynamics method,
and are formulated to include an energy dissipation
term. Therefore, based on the renormalization
transformation rule of the renormalization group
molecular dynamics method that we had developed,
we developed a new coarse-grained transformation
rule for the simulation method of granular materials.
We confirmed that using this transformation rule,
similar results can be obtained with a small number
of particles. Furthermore, by expressing rigid body
shapes using a signed distance function, we were able
to achieve powder and granular material simulations
including complex rigid body models with high shape
accuracy and low computational cost. We applied this
technology to the simulation of a screw feeder and
showed that the conveying amount closely matched
the theoretical formula.
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Screw feeder analysis model
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