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Fig. 1 Typical complex combination scenarios
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Fig. 2 Overall framework of key technologies for locomotive automatic operation
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Fig. 3 Analysis of heavy-haul train and technical route of longitudinal dynamic modeling
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Fig. 4 Construction of constraints for locomotive automatic operation based on longitudinal dynamics model
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Fig. 5 Evaluation technology for locomotive automatic operation based on longitudinal dynamics model
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Fig. 7 Technical route of decision, planning, and control
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Fig. 8 Technical scheme for circulating air braking control
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Fig. 9 Technical scheme for complex combination scenarios control
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Research on Key Technologies and Issues of Locomotive Automatic Operation

HU Yunging, JIANG Fan, ZHANG Zhengfang
( Zhuzhou CRRC Times Electric Co., Ltd., Zhuzhou, Hunan 412001, China )

Abstract: This paper analyzes the characteristics and key issues of locomotive automatic operation technology, and introduces
the domestic and international developmental status of locomotive automatic operation, as well as the research progress in key
technologies within this field. It elaborates the research progress and technical routes of key technologies, including train
longitudinal dynamics modeling, construction of constraints, control evaluation, decision-making for scenarios, motion planning,
and follow control. In addition, this paper discusses technical solutions to key issues such as circulating air braking control, and
control in complex combination scenarios. In conclusion, the discussion focuses on future development trends in locomotive
automatic operation technologies and emphasizes the need for in-depth research on technologies that contribute to achieving higher
quality and higher level of locomotive automatic operation, such as rapid construction of locomotive automatic operration scene set
and situational awareness based on vehicle-ground information fusion.
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