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Automatic Crane Operation for Waste Treatment Plants
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Abstract

In waste treatment plants, cranes are used to transport and mix the waste to ensure the stable operation of
incinerators. Four key technologies have been developed for measuring the height of waste accumulated in
the waste pit and acquiring images of the waste surface: ie. i) technology to recognize the situation inside the
waste pit on the basis of distance sensors (waste height measuring technology), i) technology to recognize the
stirring state of the waste on the basis of camera information, iii) technology to reproduce the operator’s actions
in planning crane movement, and iv) crane control technology based on 3D measurement information and the
movement planning. This paper introduces an overview of a developed system that utilizes the technologies
mentioned above to automate the operation, aiming at substituting the high-level cognitive, judgmental, and
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operational skills of the operators.
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Fig.1 Schematic of crane autonomous operation system
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Fig.2 Example of schematic of 3D data correction
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Fig.3 Example of determining the type of waste
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Fig.4 Detection method of unmixing area
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Fig.7 Crane pass planning based on waste height data
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Table 1 Evaluation of combustion stability during automatic
operation compared to manual operation.
(manual operation = 1)

NO, (Avg. ) 1.00
Steam flow rate (SD) 1.03
Sand temperature (SD) 0.65
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