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Collaborative Optimization Control Method for Vehicle Access at Unsignalized Intersections in
Unmanned Transportation Systems of a Mine
QI Yue', SHE Xiaojiang*
(1.Department of Mining Engineering, Yulin Vocational and Technical College, Yulin. Shaanxi 719000, Chinaj;
2.Information Intelligent Management Center, CHN Energy Yulin Energy Co., Ltd., Yulin, Shaanxi 719000, China)

Abstract: A collaborative optimization control method based on conflict right-of-way decision-making and driving risk field was
proposed to address the problem of efficient and safe access of vehicles at unsignalized intersections in unmanned transportation
systems of a mine. Firstly, a vehicle conflict state detection model was established by introducing safety margin information,
and a three-level right-of-way system of first-come and first-leave, load priority, and priority right-of-way decision library was
constructed. Secondly. based on the characteristics of mine working conditions, a driving risk field was established as the safety
optimization basis for collaborative optimization control of unsignalized intersections. Finally, by integrating environmental
factors, an optimization objective function was established with minimizing traffic risk as the primary objective and traffic
efficiency as the secondary objective. A validation scenario for open-pit mine transportation was designed, which includes
multiple conflict situations, to verify the collaborative control method. The simulation results show that the collaborative
control method can achieve the coordinated and orderly passage of multiple vehicles through unsignalized intersections without
stopping, while maintaining the minimum safe distance. The research results can provide a safe and efficient access plan for
unsignalized intersections in unmanned transportation systems of smart mines.
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Fig.5 Results of conflict detection tests
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Fig.11 Results of environmental factors influence test
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