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Reform and Practice of Industry — Education Integration in a Mine
Environmental Perception Course for Training Outstanding
Robotics Engineers

Fan Mengbao*, Sun Fengshan, Liu Wanli, Li Menggang

School of Mechatronic Engineering, China University of Mining and Technology, Xuzhou 221116

To address the insufficient integration of mining scenarios, weak connections among knowledge
modules, an excessive emphasis on result verification in practical training, and limited university-industry
collaboration in robot environmental perception courses, an industry-education integrated curriculum system
was developed for the cultivation of outstanding robotics engineers. Organized around representative mining
tasks, the course restructures its content into three modules: environmental sensing and data digitization,
multisource information fusion and intelligent algorithms, and integrated perception systems and novel sensing
devices. A progressive practical training system comprising basic experiments, comprehensive projects, and
innovative practice was established. Each level covers requirements analysis, solution design, system
implementation, scenario-based testing, and iterative improvement. Project briefs, raw data, calibration files,
program versions, fault logs, and test reports are used to document students' engineering decisions. Three cases
involving multisensor data acquisition and digitization, environmental perception for auxiliary transportation
robots in complex mine roadways, and the optimization and competition-oriented development of mining
perception equipment demonstrate the progression from standardized experiments to system integration and
open-ended innovation. By incorporating mining constraints, interdisciplinary knowledge, engineering ethics,
and innovative practice into a continuous teaching process, the curriculum provides a practical approach for
mining-oriented universities to cultivate robotics engineers capable of analyzing complex engineering
problems, designing integrated systems, and conducting field-based validation.

environmental perception; mining robots; industry—education integration; training of outstanding
robotics engineers
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