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I finished the development of the online adaﬁtive ensemble mobility
prediction model in the proposal and published several papers in either the proceedings of the top
conference or transactions of the top journals related to the key methods in this project. For
irregular traffic prediction, | proposed a curriculum learning method that separates the irregular
traffic nodes from regular ones to enhance the predictability of irregularities and published in
AAAI 2023. For the irregularity simulation part, | have published two journal papers, the top
visualization journal IEEE TVCG and one ACM TSAS. For the online ensemble part, one journal paper
has been accepted to the top data mining journal IEEE TKDE. In addition, one paper on the real time
implementation on the mobility prediction system and some simulation results on the irregular events
such as stoppage of the Musashino railway line has been accepted to the top spatial data conference
ACM sigspatial.
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1. WHERMAL P DOE R

Irregular mobility modeling at a citywide level is a research field that focuses on
understanding and predicting human mobility patterns that deviate from regular or
predictable behavior. Traditional mobility models often assume that individuals move in a
consistent and predictable manner, such as daily commutes between home and work.
However, many real-world mobility patterns exhibit irregularity, such as mobility during
crowd-drawing events (e.g. firework festival and Comiket) or natural disasters (e.g. big
earthquake or Typhoon). In many application scenarios like emergency management and
disaster resilience, irregular human mobility plays a much more critical role than routine
mobility. Bearing these in mind, this project focus on modeling the irregular mobility and
analyze the characteristics of irregular human mobility from different aspects and
integrate via an adaptive ensemble approach.

2. WHEOHEK

This project aims at collecting the citywide human mobility in both individual trajectory
and aggregated traffic flow forms, and propose the predictor that can not only have a stable
performance on regular mobility, but also robust to the irregularities. Towards this end, in
this project, we model the irregularities in three directions: 1) precedent irregular mobility
is modeled as meta learning to build human mobility deep learning model from few
samples; 2) To predict an online unprecedented human mobility;, irregular mobility at
individual-level is discovered and aggregated at a metropolitan scale via personalized
human mobility modeling; 3) online model fusion (regular mobility predictor,
precedent/unprecedented human mobility predictors) is conducted in an adaptive ensemble
learning framework.

3. WrEED A

The proposed methods can be summarized into 4 parts:
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To overcome the problem of irregular

traffic state in the predictor training
. process, I propose ST-Curriculum
! Dropout predictor training strategy [1],
|

I
]
I

a novel and easy-to-implement
strategy for spatialtemporal graph
modeling. Specifically, I evaluate the
learning difficulty of each node in high-level feature space and drop those difficult ones out
to ensure the model only needs to handle fundamental ST relations at the beginning, before
gradually moving to hard ones. This method has been tested on several traffic prediction
dataset and achieved a good performance, especially for those irregular cases.

2) Trajectory Replacement based irregular
mobility simulation:
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9 gL e future trajectory will not cover it. The affected
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" which is referred to as the trajectory replacement

strategy. Here, the replacement methodology is elaborated for each restriction policy.

3) Meta-learning based mobility prediction method:

To gain the adaptability of the mobility predictor to different conditions, the predictor
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—wmmwr ] should be capable of capturing the differences of
human mobility from day to day and adjust itself
by perceiving the current crowd context. For
example, a user goes to drinking places with a
“ ‘ | higher probability if we observe a higher
1 i t i t t . : =1
[ || [ ][ | [.m=-][ .= population going to drinking places. Thus, we
AT THATS THiEd need to model both the sequential pattern of user
trajectories and how the sequential pattern varies considering other trajectories within the
crowd context.
4) Mixture-of-Experts based mobility prediction decomposition:
Single model usually suffer from the problem of
adaptivity to the domain shift, which means the
mobility patterns change significantly from regular
patterns. Hence, an ensemble of models are more capable
in modeling different aspects of the mobility and have a
better adaptivity to different conditions. In this project, I
present a new perspective on flow prediction and propose
an explainable framework named ST-ExpertNet [2],
which can adopt every spatial-temporal model and train a
set of functional experts devoted to specific flow patterns.
Technically, I train a bunch of experts based on the
Mixture of Experts (MoE), which guides each expert to
specialize in different kinds of flow patterns in sample spaces by using the gating network.
In addition, I define several criteria, including comprehensiveness, sparsity, and
preciseness, to construct the experts for better interpretability and performances
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4. WFERR

I finished the development of the online adaptive ensemble mobility prediction model in the
proposal and published several papers in either the proceedings of the top conference or
transactions of the top journals related to the key methods in this project. For irregular
traffic prediction, I proposed a curriculum learning method that separates the irregular
traffic nodes from regular ones to enhance the predictability of irregularities and published
in AAAT 2023 [1]. For the irregularity simulation part, I have published two journal papers,
the top visualization journal IEEE TVCG [3] and one ACM TSAS [4]. For the online
ensemble part, one journal paper has been accepted to the top data mining journal IEEE
TKDE [2]. In addition, one paper on the real time implementation on the mobility
prediction system and some simulation results on the irregular events such as stoppage of
the Musashino railway line has been accepted to the top spatial data conference ACM
sigspatial [5].
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