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Infrastructure Development for Promoting International S&T Cooperation

Japan — US Joint Research Program
Executive Summary of Final Report

1. Project title : Multimodal Data Analytics and Integration for Emergency Response and Disaster
Management

2. Research period : April 2020 ~ March 2022
3. Main participants :

Japan-side
Name Title Affiliation RO'? In the research
project
Center for Spatial -
Ryosuke enter O.r pa.|a Overall supervision,
PI Professor Information Science, The .
SHIBASAKI . . data collection
University of Tokyo
Associate Center for Spatial Data analysis,
Co-Pl | Xuan SONG Information Science, The model
Professor . .
University of Tokyo development
Assistant Information Tec.:hno!ogy Data analysis,
Co-PI | Renhe JIANG Center, The University of | model
Professor
Tokyo development
Total number of participants throughout the research period: 3
Partner-side
Name Title Affiliation RO'? In the research
project
School of Computing
Pl Shu-Ching CHEN Professor an.d Informatlpn Overall supe.rV|5|on,
Sciences, Florida data collection

International University
. School of Computin
Executive and Informatiopn °
Co-PI | Steve LUIS Director for ) . Data collection
Sciences, Florida
Technology . . .
International University

Total number of participants throughout the research period: 2

4. Summary of the joint project

We conduct collaborative research between Florida International University (FIU) and the
University of Tokyo (U-Tokyo), to process and analyze human mobility data, social media data, and
disaster data. With the multi-modal big data, we have developed a series of technologies such as
event-aware human mobility forecasting and in-crisis community detection, to further help urban
emergency management, disaster response, and epidemic prevention.

5. Outcomes of the joint project
5-1 Scientific outputs and implemented activities of the joint research

The research outcomes of this project have led to nine peer-reviewed journal and conference
publications, as well as many publications under revision. The Japan-side led/contributed to 3
papers[1][2][3] over all publications. Due to the ravages of the pandemic, considering the risk of
cross-country travel, the international visitations of both sides had to be stopped. The engagement
activities between US and Japan team are all conducted online. We held biweekly and additional
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project-based meetings on demand via Zoom.

[1] Yudong Tao, Renhe Jiang, Erik Coltey, Chuang Yang, Xuan Song, Ryosuke Shibasaki, Mei-Ling Shyu,
Shu-Ching Chen, "Data-Driven In-Crisis Community ldentification for Disaster Response and
Management," The 7th IEEE International Conference on Collaboration and Internet Computing,
December 13-15, 2021.

[2] Zhaonan Wang, Renhe lJiang, Zekun Cai, Zipei Fan, Xin Liu, Kyoung-Sook Kim, Xuan Song, and
Ryosuke Shibasaki, "Spatio-Temporal-Categorical Graph Neural Networks for Fine-Grained Multi-
Incident Co-Prediction", In Proceedings of the 30th ACM International Conference on Information &
Knowledge Management, pp. 2060-2069. 2021.

[3] Zhaonan Wang, Renhe Jiang, Hao Xue, Flora D Salim, Xuan Song, Ryosuke Shibasaki, "Event-Aware
Multimodal Mobility Nowcasting", In Proceedings of the Thirty-Sixth AAAI Conference on Artificial
Intelligence, 2022.

5-2 Synergistic effects of the joint research

Both US team and Japan team have been working on developing tools and technologies for
effective disaster management based on artificial intelligence, data mining, and machine learning. US
team mainly focused on how to utilize the social media data (e.g., Twitter data), while Japan team
mainly focused on how to utilize the human mobility data (e.g., GPS data). Through this collaboration,
both teams have exchanged their knowledge and technologies and integrated the multimodal data
to understand the human behaviors during the disaster and improve the prediction of disaster
impacts. The proposed models and algorithms can be applicable to the disaster management in both
Japan and US.

5-3 Scientific, industrial or societal impacts/effects of the outputs

This broader impact of this work is aligned with the national goal of building smart and connected
communities by developing innovative technologies for emergency management and disaster
response with real-world data from multiple modalities, such as social media data and geo-location
data. This project will also have the potential to have societal and economic impacts by providing the
most accurate information on natural disasters to prevent unexpected losses.
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e Yudong Tao, Renhe Jiang, Erik Coltey, Chuang Yang, Xuan Song, Ryosuke Shibasaki, Mei-Ling Shyu,
Shu-Ching Chen, "Data-Driven In-Crisis Community Identification for Disaster Response and
Management," The 7th IEEE International Conference on Collaboration and Internet Computing,

December 13-15, 2021.
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e Zhaonan Wang, Renhe Jiang, Zekun Cai, Zipei Fan, Xin Liu, Kyoung-Sook Kim, Xuan Song, and
Ryosuke Shibasaki, "Spatio-Temporal-Categorical Graph Neural Networks for Fine-Grained Multi-
Incident Co-Prediction”, In Proceedings of the 30th ACM International Conference on Information
& Knowledge Management, pp. 2060-2069. 2021.

e Zhaonan Wang, Renhe Jiang, Hao Xue, Flora D Salim, Xuan Song, Ryosuke Shibasaki, "Event-
Aware Multimodal Mobility Nowcasting", In Proceedings of the Thirty-Sixth AAAI Conference on
Artificial Intelligence, 2022.
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