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Abstract

Accurate bus arrival time prediction is a key component of intelligent public transportation systems.
By integrating technologies such as big data and artificial intelligence, it enables precise forecast-
ing of bus arrivals and provides passengers with real-time information on expected arrival times.
Optimizing bus stop scheduling is crucial for enhancing service quality; reasonable scheduling
can effectively reduce passenger waiting times and queue lengths, thereby improving the opera-
tional efficiency of bus stops. This study adopts a systems engineering approach, integrating GPS, data
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preprocessing, database management, and GIS technologies to acquire relevant data. Based on this
foundation, a stochastic queuing optimization model is constructed to enable real-time dynamic pre-
diction of bus arrival times. An empirical study using data from the Fengpu Express Line, an intelligent
bus demonstration route in Shanghai, shows a 12% improvement in forecast accuracy. The results of
this study lay a solid foundation for practical applications.
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Figure 1. Instantaneous operation diagram of the bus
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