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Motivation

* Cyber-space leading signals : search, reservation records, weather forcast, event
calendar, fuse with physical-space sensing through an Al prediction engine
* A closed optimization loop that feeds back into the search engine, scaling from

smart buildings to smart-city mobility and urban resilience.
1. Cyber-Physical Big Data for Traffic & Mobility Prediction
2. Complex Dynamic Systems for Urban Resilience
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Most-complex railway system in the world - Evacuation

Three Field Experiments

From nationwide highways, to the world's most complex rail network, to a mega-event
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Nationwide Expressway System
Congestion Prediction - with NEXCO EAST, 2021-

Greater Tokyo Railway Network

Resilience & Evacuation - 2022-

EXPO 2025 Osaka, Kansai

Mega-Event Capacity Management

Mitsui Fudosan x UTokyo Lab

Wireless communication, human-flow prediction, City OS

NEXCO East Japan
Expressway congestion prediction, and traffic control

SoftBank

Data Space + Al, data interoperability,
federated learning,

Hitachi x UTokyo Lab “Habitat” Phase 3
Smart-city data platform

¥10-12 trillion/yr economic loss - ~40 hrs/person/yr lost Daiwa House

loT, Sensor Network, Smart-building

2,200+ stations - 150 lines - 40 operators
41M people served (30% of Japan) - 48% ride daily

1.55 km? site - 2 entrances - Apr—Oct 2025
avg 105,423 / day - max 176,587 (Jun 28)

Expo 2025 Osaka, Kansai
Al prediction models for visitor attendance and crowdness

2/3 of congestion caused by traffic concentration, not accidents

Physical-space sensing
loT sensors log speed and volume every 5 minutes along 2 km road segments.

Overview

» The most complex railway system in the world!

Overview

Collabration with EXPO council and providing data-driven backend support
Operation for optimizing multiple objectives

« Physical space

isitor checkin, crowdness map, POS billing records, metro traffic, etc.
« Cyber space

reservation, weather, event calendae, etc

e Facts
» 2/3 of traffic congestion are caused by traffic concentration.

» Itis more about when and where people tend to gather.
¢ Specific times, day, tourism area, etc

Causes of Traffic Congestion

Construction
2%
e Data from physcial space

» Traffic counter data —IoT sensor

¢ Speed, volume, etc. are collected every 5 minutes along
a 2-kilometer road section

concentration

Accident
1/%

4 Tokyo, Saitama, Chiba, and Kanagawa, around 30% of
Japan’s total population, 41 million in 2024

© 48% of the area population use railway daily

©® Over 2200 station nodes | 150 lines | 40 operator
companies

® The vulnerability under emergency, disasters, accidents,
or operational failures
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IEEE Trans. on Intelligent Transportation Systems - ACM SIGKDD - ACM WSDM - |EEE ISC2 - IEEE ITSC -
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Follows : Awards & Recognition Academic Society Service & Leadership
First out -First in
o . Award of Specially Selected Paper 2 Editor - 3 roles
I | ] Journal of Information Processing, IPS) - 2024 Associate Editor, IEEE Internet of Things Journal - Editor, KSIl Trans. on Internet & Information Systems - Associate Editor, IEEE SMC 2026
® Quantify the effect of Operation optimizations: 4 o 4 e Young Researcher Award
. IEEE SMC Technical Committee on Homeland Security - 2025 ) Chair & Organizer - 4 roles
» Early gate: Open from around 8:50
‘ _ Climate-Resilient Infrastructure Fellowship (CRIF) Co-Chair, ACM TRUST 2027 Symposium on Secure & Resilient Al - Vice Chair, IEEE CIS HTAS Task Force - Publicity Chair, IEEE UIC 2026 - Co-Chair,
» Expand the reservation slots of west gates Medium Trucks Large Trucks Extra-Large Trucks The Hong Kong Polytechnic University - 2025 IEEE SMC 2025 Special Session
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IEEE ComSoc Standards Magazine

Best Paper Award (co-authored, "CausalMob")
41st Telecommunications Advancement Foundation Award
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Society Membership

IEEE Senior Member - ACM Member - IPSJ - JSCE - JSTE (Japan Society of Traffic Engineers)
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