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Public-transportation reliability and availability are crucial in the life of millions of residents of the metropolitan areas

around the world. Disruptions, delays and surppressions, affect the life of those who daily use these services. This study

presents the development of a human-centric optimization model for public transport hubs, integrating real passenger

flow data into rescheduling and platform assignment decisions. While traditional optimization models primarily address

the operators’ perspective, this research aligns with the Industry 5.0 paradigm by incorporating the passenger dimension

into transport management and planning.

The methodology combines a previously validated rescheduling and platform assignment model with real-time passenger

data collected through People Counting Sensors installed across the Ermesinde Railway Station in Portugal. The sensors

continuously monitor entries and exits, providing high-resolution data on passenger movements, including peak hours,

weekday–weekend variations, and exceptional events such as holidays or strikes.

Passenger flow data are processed to develop predictive flow models describing user behaviour—particularly transfers

between services and temporal variations in passenger profiles. These models are integrated into the optimization

framework, which minimizes total passenger time within the hub while considering four user types: transferring, transiting,

terminating, and originating passengers.

Preliminary results demonstrate that integrating real passenger data significantly refines the accuracy of rescheduling and

platform allocation decisions. The inclusion of dynamic passenger information allows the model to better anticipate

congestion and redistribute resources more effectively. Additionally, the approach enhances understanding of how

passenger flows interact with service patterns and operational disruptions.

The resulting model represents a substantial step toward human-centric, data-driven public transport optimization. By

linking operational decisions to realistic passenger behaviour, the framework improves both service efficiency and user

experience, supporting the transition toward more resilient and adaptive urban mobility systems.
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