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Abstract

The supply-demand imbalance of shared mobility (e.g., ride-sourcing and bike-sharing) is one critical
factor that leads to passenger queueing and congestion, idle ride-sourcing vehicles, accumulation of shared
bikes, low public transit ridership, and high-level travel costs, so that it restricts the mobility efficiency and
social welfare of urban transportation systems. Designing spatial-temporal operation strategies (e.g.,
pricing, (e)bike rebalancing/recharging, ride-sourcing idle vehicle relocation) can be a feasible approach
for mitigating the imbalance. However, concerning the coupling mechanism among supply, demand, and
operational strategies, it is difficult to seek smart spatial-temporal strategies via conventional modeling and
optimization approaches. Recently, with Markov decision processes (MDPs) and reinforcement learning
(RL) have received increasing attention, which have the capability of formulating and solving dynamic
optimization problems in complex environments. In this presentation, we show several MDPs the research
team has developed for depicting and solving spatial-temporal operational problems in the shared mobility
market. Aiming at developing smarter shared mobility systems, we would share our knowledge and
experiences for a better understanding of similar problems.
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