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Development of Automatic Dust Cleaning Robot “GAZMASTAR™”
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Abstract:

JFE Steel has developed an autonomous cleaning robot called “GAZMASTAR™” to automate cleaning operations
in high-temperature and dusty environments such as coke oven tops. The robot performs self-localization using a
LiDAR sensor and a particle filter, and automatically follows a cleaning route while keeping its cleaning brush in close
contact with the ground to collect accumulated coal and iron ore powder. To cope with high-temperature
environments, it is equipped with a unique cooling mechanism that combines cooling resin materials and water
evaporation. To address dusty conditions, it features noise filtering for LIDAR data affected by dust and smoke, as
well as control logic that automatically recovers from stalls, enabling it to operate in the harsh environments of

steelworks. Additionally, the user interface designed for on-site operation allows operation without specialized
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knowledge. In the future, we aim to promote deployment across all areas and continue adding new functions.
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Fig.1 Schema of coke oven
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Fig. 2 Automatic cleaning method with a robot
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Fig.3 Thermal image of top of coke oven
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Fig.4 Schema of cooling system
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Fig.5 Testresults of the cooling system performance
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(a) Without noise filter (b) With noise filter
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Fig. 8 Evaluation results of the noise filtering function
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