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Big Data—Driven Analysis of Workload and Scheduling Optimization

Zhang Yi
China Railway Beijing Group Corporation Fengtai Locomotive Depot, China Beijing Fengtai District 100071

Abstract: With the continuous growth of China’s railway freight volume and the increasing complexity of transportation
organization, the workload of freight locomotive drivers has significantly risen, exerting a direct influence on transportation
safety, operational efficiency, and scheduling quality. Traditional experience-based workload assessment and scheduling
methods can no longer meet the demand for precision and intelligence in modern railway operations. Using big data
technology as the core analytical tool, this study focuses on the quantitative assessment of railway freight drivers’ workload
and the optimization of scheduling strategies. First, it systematically reviews the structural components and operational
characteristics of drivers’ workload, identifying key issues such as ambiguous evaluation standards, fragmented data sources,
and lagging monitoring mechanisms. Second, the study examines the root causes of inefficiency in traditional management
from the perspectives of data collection, indicator system design, workload modeling, and prediction processes. Subsequently,
it proposes a dynamic workload forecasting model based on multi-source behavioral data, a simulation-driven scheduling
optimization framework, and a real-time workload early-warning and feedback mechanism. The study concludes that
establishing a big-data-driven full-cycle workload management system significantly enhances the scientific basis of driver
scheduling and improves operation refinement, achieving coordinated optimization of safety, efficiency, and driver well-being,
thus offering a feasible path toward modernizing railway freight dispatching.

Keywords: Big data; Railway freight; Driver workload; Scheduling optimization; Intelligent dispatching
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