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Strategic International Collaborative Research Program (SICORP)
EIG CONCERT-Japan Joint Research Program
Executive Summary of Final Report

1. Projecttitle : Deep learning Anticipated Urban Mobility peaks
2. Research period : April 2021 ~ May 2024
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Jan-Dirk Assoc. Kyoto University Co-ordination
Schmécker Professor of all activities
Co-PI Wenzhe Sun Research | Kyoto University Implementation
Fellow and overseeing
data analysis
Co-PI Satoshi Nakao Assist. Kyoto University Data
Professor acquisition,
Kyoto case
study
Collaborator | Tadashi Yamada | Professor | Kyoto University Advice on
Resilience
modelling
Collaborator Kouji Fukuda Senior Hitachi Machine
Research learning model
Fellow advice
Collaborator Toshiyuki Assoc. Gifu University Data overview,
Nakamura Professor linking to other
research in
Japan
Total number of participants throughout the research period: 12
Partner-side
Name Title Affiliation Role in the
research
project
Pl Constantinos Professor | TU Munich, Framework
Antoniou Germany implementation
Co-PI Juan Carlos Professor | Complutense Case study
Garcia-Palomares University of Madrid, | co-ordination
Spain
Co-PI Tamas Assoc. Budapest Uni. of Budapest case
Tettamanti Professor | Tech.& Economics, | study, traffic
Hungary flow analysis
Collaborator Gustavo Research | Complutense Madrid case
Romanillos Fellow University of Madrid, | study, data
Arroyo Spain harmonization
Collaborator | Quinlong Lu Research | TU Munich SUMO
Assistant modelling,
disruption
scenarios

Total number of participants throughout the research period:

15
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4. Summary of the international joint research

This project investigated the profound impact of disruptions such as COVID-19 waves
and related events on urban life with a focus on travel patterns. The impact and behavioral
adjustments have been in some cases sudden and in some cases have been occurring over
an adjustment period of time. The goal of this research has been to relate the onset of such
trends with changes in mobility patterns. We utilize opportunistic mobility data, social media
data and mobile phone data as input for regression and machine learning methods. The
data are further input for simulation of urban traffic patterns to show congestion effects and
changes in mobility patterns. Even though we focus on data observed during the still
ongoing Covid-19 crisis we discuss and propose frameworks with general applicability to
various disruptions. Case studies have been conducted in Madrid, Kyoto and Budapest. In
the Madrid and Kyoto case, the focus has been on the usage of mobile phone data, Twitter
data and “Google Popular Times” data, whereas in Budapest traffic flow observations and
the relation to activities at points of interest were the focus. We quantified resilience
triangles and showed that the preparedness to reduce or replace activities during a crisis is
an indicator of resilience. The project has led to several publications, continuous
collaborations and new funding applications.

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

A key achievement of the project is that it has led to a deeper understanding on the
potential and limitations of opportunistic data for predicting travel demand. The project has
analyzed web-crawled data on busyness of public places, together with mobile phone data
and traffic flow data. We have further shown that resilience in the context of COVID has to
be interpreted very different to conventional resilience definitions. We have quantified the
potential to reduce and recover activities as a resilience indicator and further looked at
resilience of cities in Japan by data showing the dynamics of ridership and activities at
stations over the COVID period. Another achievement has been a better definition of
transport network resilience through simulation models and Macroscopic Fundamental
Diagrams.

5-2 Synergistic effects of the joint research

The project has led to research outputs that would not have been achievable without the
collaboration. Software, programming and data analysis skills were exchanged and in
particular PhD students profited from this. Also, the comparative data analysis led to
noticeable results that are only feasible due to this project. Further, we conducted three well
attended workshops and attracted wider interest from the transport community.

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

The project has led to numerous publications and interest from other research groups. More
broadly, we believe the achievements have paved the avenue for a broader appreciation in
the research community on the value of opportunistic data for travel demand forecasting.
The project has also led to new funding applications between partners of the project that are
currently under the submission. The Kyoto team is further in discussion for using the
DARUMA project as seed for a start-up. The data obtained from the project are furthermore
the foundation for ongoing projects that work towards the creation of a “digital twin” of Kyoto.



SICORP #& T#45# (L =~ v — - Antoniou )

EBILRIBIZEC IS 1T 2 EERMFERE Y A B

1. FWXHERE

* JERSC (FRFAIFET — b & OHEFR 0 FRAHEL - 516 1

1.

- BHA D - R FH6

Santiago-lglesias, E., Romanillos, G., Carpio-Pinedo, J., Sun, W. and
Garcia-Palomares, J.C. “Recovering Urban Nightlife: COVID-19 Insights from
Google Places Activity Trends in Madrid.” Journal of Maps, In press.
Santiago-lglesias, E., Romanillos, G., Sun, W., Schmdcker, J. D., Moya-Gémez, B.
and Garcia-Palomares, J.C. “Light in the Darkness: Urban Nightlife, Analyzing the
Impact and Recovery of COVID-19 using Mobile Phone Data.” Cities. In press.

Lu, Q.L., Dai, J., Sun, W.Z., Schmocker, J. D. and Antoniou, C. “Framework for
Evaluating Urban Resilience to Pandemics: Analysis of Transport-Related
Containment Policies”. Research Handbook on Transport and COVID-19. In press.
Lu, Q. L., Sun, W.,, Dai, J., Schmocker, J. D., & Antoniou, C. ,Traffic resilience
guantification based on macroscopic fundamental diagrams and analysis using
topological attributes.” Reliability Engineering & System Safety, 2024, 247, 110095.
DOI: https://doi.org/10.1016/j.ress.2024.110095.

Santiago-lglesias, E., Schmocker, J. D., Carpio-Pinedo, J., Garcia-Palomares, J.C.
and Sun, W.Z. “Activity Reduction as Resilience Indicator: Evidence with Filomena
Data.” Findings. Section: Resilience Findings, 2023, DOI:
https://doi.org/10.32866/001¢.88980.

Santiago-lglesias, E., Carpio-Pinedo, J., Sun, W., & Garcia-Palomares, J. C.
“Frozen city: Analysing the disruption and resilience of urban activities during a
heavy snowfall event using Google Popular Times”. Urban Climate, 2023, 51. DOI:
https://doi.org/10.1016/j.uclim.2023.101644.

- AL R FH O

S (FFUNIFET — L 25 £ BARRAITET — L 0fe30) « BRI : #H 9 1F
- BHAD BRI EHT

1.

Nozawa, K., Sun, W., Schmocker, J. D., & Nakao, S. ,The Impact of COVID-19
Policies on Nightlife in Kyoto”. Findings, 2024, DOLl:
https://doi.org/10.32866/001c.118552

Nishigaki, T., Schmocker, J. D., Yamada, T., & Nakao, S. “Using entropy
maximisation for establishing city-wide touristic tour patterns.” Applied Soft
Computing, 2024, 154, 111316. DOI: https://doi.org/10.1016/j.as0c.2024.111316.
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Proceedings of the 12th International Scientific Conference on Mobility and
Transport: Mobility Innovations for Growing Megacities (pp. 221-243). Singapore:
Springer Nature Singapore. DOI: https://doi.org/10.1007/978-981-19-8361-0_14.

7. Sun, W., Schmécker, J. D., & Nakao, S. “Restrictive and stimulative impacts of
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1. Schmdocker, J. D. Urban public transport fare design dimensions Post Covid and in a
Sharing Society with a focus on Japan, 2023. In: New Developments in Regional
Public Transport Policy. Chukyo University Institute of Economic Research Series
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1. JST SICORP 1%t DARUMA Project Meeting and Workshop. Discussion on The
Usage of Opportunistic Data for Travel Demand Forecasting. Budapest, 2022,
October 10 and 11. Attended by 15 participants

2. JST SICORP 2" DARUMA Project Meeting and Workshop. Evaluating Urban
Resilience based on Large Datasets. Kyoto, 2023, May 16 and 17. Attended by 35
participants

3. JST SICORP 3 DARUMA Project Meeting and Workshop. Presentation of
DARUMA results. Munich, 2024, March 19 and 20. Attended by 30 participants.
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Project Kick-off meeting: 2021 April 20, Zoom, All team members participated. We held
thereafter in total 11 zoom meetings with all teams as well as several zoom meetings with
one of the partners.

2022.08.27-2022.10.15 Wenzhe Sun of Kyoto University visited Madrid and Budapest. His
visit provided the foundation for joined data analysis between the team members.

2022.10.09-2023.10.29 Jiannan Dai of Kyoto University visited Munich. His main focus was
the finalization of the resilience framework paper in collaboration work with the TU Munich

group.

2023.05.01-2023.06.30 Quinlong Lu of TU Munich visited Kyoto University. The main focus
on achievement of his visit was the establishment of the macroscopic SUMO model for
Munich and Kyoto.

2023.05.12-2023.07.06 Enrique Santiago Iglesias of UC Madrid visited Kyoto University.
The visit provided the foundation for the Kyoto-Madrid comparative case study on nightlife
activity recovery during COVID.
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Best PhD Poster Award at EWGT2023 (European Working group of Transportation).
Santandar, Spain, September 6-8. Awarded to Jiannan Dai of Kyoto University.

Best Student Poster presentation award. The 15th International Conference of Eastern Asia
Society for. Transportation Studies (EASTS) in Kuala Lumpur, Malaysia, September 4-7,
2023. Awarded to Mingyu Bi of Kyoto University

7. Z0fh
Project updates are published on: https://concert-japan-daruma.github.io/



