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PhD student (2nd year)
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Mobility-on-Demand

▪ Mobility-on-demand services

▪ Challenges

▪ Matching under constraints

▪ Dynamic demand and supply

▪ Resource allocation

▪ Uncertainty

▪ Task

▪ Travel demand forecasting

▪ Uncertainty quantification

5



Related work

▪ Formulate as time series forecasting problem

▪ Autoregression(AR, ARIMA)

▪ Deep learning(DeepAR, RNN, LSTM)

▪ Time series with spatial information

▪ Spatiotemporal forecasting

▪ Uncertainty quantification

▪ Parametric: distribution assumption, one single value -> parameters(e.g. mean and variance)

▪ Nonparametric: percentile estimation, lower-upper bound estimation
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Framework

8



Data process

▪ Map are divided into regions by post code and  
adjacency matrix are generated based on this 
division.

▪ For each region, trip records are aggerated into 
one-hour intervals, so the time step is one hour

▪ The data set is converted into a series of graphs 
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Spatio-Temporal Graph Convolutional Networks
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Yu, B., Yin, H., and Zhu, Z. (2017). Spatio-temporal graph convolutional networks: A deeplearning

framework for traffic forecasting



Variational autoencoder
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Kernel density estimation

▪ Approximates the probability density function of a random 
variable by smoothing the distribution over the observed 
samples
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Performance

▪ MAE

▪ RMSE

▪ MPIW

▪ CRPS

▪ IS

▪ Time
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Visualization of example locations
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Uncertainty quantification

▪ Showing the different travel pattern at different regions

▪ Align with the real world
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Thank you for your attention

Tao Peng
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