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Overview
Development 
Objectives

Å Hypothesis testing and impact evaluation of behavioral changes resulting from social experiments
Å Deployment as an explanatory tool for the general public

Purpose Focusing on the newly redefined mobility and vibrant urban development, there is a growing demand to realize a 
"safe, comfortable, rich, and lively new form of mobility" where pedestrians, micro -mobility, various vehicles, and 
public transport smoothly mix and coexist. To efficiently and effectively plan this, and to facilitate consensus -
building among stakeholders and streamline administrative processes, the goal is to establish a "Digital Sandbox" 
system. This system will embody street spaces, incorporating diverse geospatial information, nationwide pseudo -
people -flow data, vehicles and other mobility forms, as well as virtual spaces, and simulate them in the digital 
space.

Implementation 
Structure

Center of Spatial Information Science at University of Tokyo (CSIS), Association for Promotion of Infrastructure 
Geospatial Information Distribution ṕAIGIDṖ, Softbank Corp., CTI Engineering Co.,Ltd .

Work schedule Year 1: Organize examples of social experiments and discuss system requirements
Year 2: Develop the prototype Year 3: Apply to 3 social experiment cases Year 4: Apply to 6 social experiment 
cases (cumulative) Year 5: Apply to 10 social experiment cases (cumulative)

Progress Status FY2023: Organized 257 social experiment cases and discussed system requirements
FY2024: Established research workshops and currently building the prototype
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Association for Promotion of Infrastructure
Geospatial Information Distribution ṕAIGIDṖ

Provided
Resourcesẑ

Digital city services and associated simulation
services (approximately 10 social experiment cases) .

Digital City Services and Associated Simulation
Services (Expansion of the Number of Cases)

Target Users
Municipalities belonging to the research workshops

(for trial implementation) .

Municipalities (Full Implementation)
Municipalities will fully implement the services,
integrating them into their operations .

Convenience and
Value Provided to
Users

Users can perform mobility simulations in digital
space without making significant investments,
allowing for hypothesis testing and impact evaluation .

Traditionally, when examining policies, significant
investments were required to conduct real -world
social experiments in order to verify their
effectiveness and impact . However, it is now possible
to conduct simulations in a digital space, allowing for
hypothesis testing and impact evaluation without the
need for such substantial investments .

2



Structure of the Research and Development
（１） Categorization of Mobility Simulations 

and Design of Digital Sandbox Platform

（４）Implementation of the Digital Sandbox 
Platform and its application to social 
experiments, as well as the creation of 
user communities

（３） Enhancement of Accuracy and 
Quantification of Uncertainty in Pseudo -
People -Flow Models through the Integration 
of Fragmented real Human Mobility data 

（２） Construction of Simulation Elements
for Various Cases and Acceleration of 
Pseudo -People -Flow Generation 
Processing
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Work schedule

プロトタイプ
設計
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Prototyping of a Mobility 
Digital Twin

Simulation Elements for Various Cases



ωThere are existing transportation simulation packages and dispatch management 
services for buses and taxis. However, the former requires specialized knowledge 
and extensive data preparation, while the latter comes at a considerable cost and 
can only be used once a budget is secured.
ωThis system focuses on enabling municipalities and practitioners to perform 

simulations using only a Web UI (no coding required), with results available quickly 
(within a few minutes).
ωWhile the system concentrates on a set of typical use cases, it also aims to gradually 

expand customization features to some extent. However, non -standard or irregular 
tasks are envisioned as optional commissioned services.

Positioning of This System

Transportation Simulation 
Packages

Taxi/Bus Dispatch 
Management 
Services

This System

Function
ality / 
Usability

Offers many features, but 
requires high expertise. Also 
needs preparation of data and 
programming, resulting in a high 
barrier for general users.

Easy to use as it is 
tailored for specific 
purposes.

Focuses on a few typical use cases. 
Simple Web UI enables results within 
minutes. Includes customizable features 
and continues to improve.

Cost Some are open -source. Often expensive. Aims to be low -cost and subscription -
based, usable by municipalities 
nationwide.
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ωDemonstration Scenarios (5 Typical Patterns) and Processing Flow

Use Case Scenarios Overview

Parameter setting
Data output

and visualization

The total number of users before 

and after the simulation, as well as 

the number of users at each bus 

stop, is output

Future enhancement: Use a 

visitor estimation model 

built from GPS data 

together with Pseudo-

People-Flow activity data

Scenario Selection

The user selects public 

transport GTFS data and 

configures increased service 

frequency
Estimation of user increase due to 

enhanced public transport services

a. Forecast number of public 

transportation users

b. Implementation of on -

demand transportation

c. Estimates of visitors 

to specific areas

d. Flow changes due to 

redevelopment

e. Flow impact of 

tourism promotion

Introduction of on-demand transport 

in response to public transport 

reductions

Visitor estimation resulting from 

events held in specific areas

Changes in surrounding flow due to the 

construction of large shopping centers or 

redevelopment of shopping districts

Changes in tourism flow caused by 

strengthened dissemination of event 

information

The user specifies the area for 

service reduction and inputs 

parameters for on-demand 

transport

The user designates the event 

area and enters event-related 

parameters

The user selects the 

redevelopment area and inputs 

development parameters

The user designates both the 

event and promotion areas and 

enters parameters for event 

and promotional reach

formation process

Re-select the mode of 

transportation from Pseudo-

People-Flow trip data using 

a spatio-temporal 

interpolation service

Calculate demand based on 

the trip data from the 

Pseudo-People-Flow

Re-select destinations 

based on Pseudo-People-

Flow activity data

Re-select destinations 

based on Pseudo-People-

Flow activity data

Fare comparison results between 

public transport and on-demand 

transport are output, and on-

demand demand is visualized on 

a background map

Total visitors with and without the 

event and time-segmented inflow 

results are displayed, along with a 

map-based visualization of origin 

distribution

Mobility change results are output 

and visualized on a background 

map within the tool

Mobility change results are output 

and visualized on a background 

map within the tool
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ω The frontend system, including digital maps, is built upon the Digital City 
Service platform, with input/output user interfaces developed using React 
and JavaScript.

ωOn the backend, key data sources include:GTFS data, which is retrieved 
via the GTFS Data Repository API, Pseudo people flow data, obtained and 
utilized from the "Human Flow Project" of CSIS, the University of Tokyo.

System Configuration Diagram (Server)

8

Client Web Server Application 
Server

Data Base 
Server

Front -End Back -End



a) Forecast of public transportation users  (Input)

ω Users can choose or upload public transport bus routes and add additional 
schedules.

Select or 
Upload Bus 

Route

Service Increase 
Setting
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a) Forecast of public transportation users  (Output)

ω Outputs include total ridership before and after simulation and user 
counts per bus stop. 

ω Nationwide coverage is planned within this fiscal year.

Output 
Results
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b) Implementation of On -Demand Transportation (Input)

ω Users could select or upload a public bus route, decide service reductions, 
and customize on -demand transportation parameters (vehicle type, fleet 
size, fare structure, etc.).

Select or 
Upload Bus 

Route

Customize 
On-Demand 

Transport

Service Reduction 
Setting
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b) Implementation of On -Demand Transportation (Output)

· The system visualizes before -and -after budget comparison results for public 
transport versus on -demand services, as well as potential demand by time of day.

· Within this fiscal year, the fare simulation will be enhanced to support nationwide 
deployment across public transport routes.

Output 
Results

Display On -Demand 
Demand by Time of Day

Heatmap of On -
Demand Demand
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c) Estimates of visitors to specific areas (Input)

ω The function to appoint the event area and input parameters related to the event 
(such as event type, date and time, number of booths, etc.) has been implemented.

Input Event 
ParametersSpecify 

Event Area
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c) Estimates of visitors to specific areas (Output)
ω Visualize total visitors with and without an event for the Sangenjaya shopping 

district, the inflow by time of day (including commuting hours), and the 
distribution of visitor origin locations.

ω By the end of this fiscal year, we plan to roll out an event -visitor estimation 
service for all shopping -street events in Setagaya Ward.

Output 
ResultsVisitor Count 

Heatmap

Visitor Count and 
Commuting Time 

for Each Grid

14



Development & Refinement 
of Pseudo -People -Flow Data

Enhancement of Accuracy and 
Quantification of Uncertainty in 
Pseudo-People-Flow Models through 
the Integration of Fragmented real 
Human Mobility data 
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ÅBased on open statistical data and agent models using common learning 
parameters, estimate people's typical daily activities, locations, modes of 
transportation, and travel routes at any given moment, and create 
synthetic data that can represent these behaviors in a pseudo manner.

Data Overview
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ÅAfter releasing Ver 1.0 in April 2022, Ver 1.1 and Ver 1.2 were released with bug 
fixes, and Ver 2.0 will be released in August 2024.

Data Provision & Update Status
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Accuracy Evaluation
ver1.2 ver2.0 Considerations

Mesh Population Correlation coefficient with mobile 
data: 0.78 at 500m resolution, 
0.90 at 1000m resolution.

Improved correlation coefficient: 0.83 at 
500m resolution. By introducing POI 
data, more rational locations were 
selected. 0.90 at 1000m resolution.

At the 1km resolution, there was 
only slight improvement in accuracy 
due to insufficient improvement in 
destination selection model.

OD Volume Confirmed correlation of 0.78 or 
higher with SoftBank's motion 
statistics data at the municipal 
level.

Confirmed correlation of 0.75 or higher 
with motion statistics data. (Some areas 
had no OD volume due to insufficient 
POI data, but this was fixed.)

Further adjustment is needed in the 
behavior patterns, activities, and 
the frequency of incidental activities.

Cross -Sectional 
Traffic Volume

There were differences in 
correlation rates with observation 
points, with the overall traffic 
volume tending to be 
underestimated.

By using vehicle ownership rates by 
prefecture, a model replicating vehicle -
centered rural areas and public 
transport -centered urban areas was 
created. Cross -sectional traffic volume 
decreased compared to Ver 1.2.

Quantitative evaluation of traffic 
volume from logistics is necessary, 
and the deficit in pseudo -people -
flow data should be confirmed.

Trip Count The total OD volume in motion 
statistics is 9,820,973. Ver 1.2 
had 5,400,525 trips.

Ver 2.0 had 4,994,246 trips, an 8% 
decrease compared to Ver 1.2.

PT survey data suggests the 
number of trips per person per day 
has decreased from 2.8 in 2008 to 
2.6 in 2018. This is believed to be 
the cause.

Traffic Mode 
Share

The model was uniform 
nationwide, resulting in a car -
centered movement pattern where 
bus usage could not be 
reproduced.

The model was refined to more 
accurately replicate regional differences, 
especially between the three major 
metropolitan areas and rural areas. Bus 
usage was also successfully reproduced.

Compared with traffic characteristic 
values for cities in FY2021, there is 
still room to further improve the 
share of cars, buses, and trains.
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ÅExisting major routing libraries struggled to collect community -bus route 
information, so their data weren t fully reflectedÊresulting in zero -ridership 
estimates in some areas.
ÅWe rapidly developed an additional Web API, GetGTFSBusRoute , which Êby simply 

supplying GTFS data as input Êcalculates bus routes and travel times without 
relying on those libraries.
ÅWe re now conducting sample-based nationwide validation, and once any GTFS 

dataset is available and published, we plan to enable ridership estimation wherever 
that data exists.

Web API Development & Community Bus Response

Comparison of Bus Coverage Among Major Route Search Service Providers Expanded Web API Specifications
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ÅTo assess the feasibility of increasing community bus services in Kobe City, Pseudo -
People-Flow data was utilized to conduct demand forecasting based on real -world 
conditions that conventional surveys could not fully capture. This approach not only 
helps improve the convenience for bus users but also demonstrates new possibilities 
for making swift and effective short - term policy decisions.

Case Study –Hama -Chidori Bus in Kobe City

1.Current Settings
ÅOperation Hours: 9:00 AM to 5:00 PM
ÅFrequency: One bus operating once per hour

2.Increased Service Scenario
ÅAdd one more bus to operate every 30 

minutes

3.Usage Considerations
ÅThe most frequent usage is from Suma 

Station to the mountaintop
ÅDue to the hilly terrain, pedestrian burden is 

weighted: 1.2 ú for general users and 1.5 ú
for elderly users

4.Regional Characteristics Considered
ÅVehicle ownership rate in Suma Ward is set 

at 0.42

5.Transport Mode Selection Criteria
ÅThe cost of each transportation mode (car, 

walking, bus, others) is compared, and the 
mode with the lowest cost is selected

ÅCost is calculated as:Travel Time úValue of 
Time (1,000 yen/hour) + Fare + Physical 
Burden

Hama -Chidori Bus Route and Local Resident Distribution
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Bus Usage Simulation: Comparison Before and After Service Increase

ÅBefore the service increase, the actual average daily ridership was about 100 passengers. The simulation 
using Pseudo -People-Flow data estimated 123 passengers per day Êslightly overestimated but closely 
aligned with actual boarding numbers at each stop.
ÅIn the post - increase scenario, the average waiting time was reduced from 60 minutes to 30 minutes, and 

the final bus was extended to 6:00 PM. As a result, ridership increased by approximately 1.5 times. This 
demonstrated a sustainable balance between revenue and operating costs, highlighting the necessity of 
increasing service frequency.

ŷ

ŷ
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Community Building Through Hands -On Workshops and Challenges

ÅAt the 33rd GIS Conference, a workshop (hands -on + discussion) was held, where methods 
for utilizing the data and the code for generating it were openly shared. Over 30 participants 
(both in -person and online) deepened their understanding through live demonstrations and 
coding exercises, and shared feedback.
ÅHowever, a challenge emerged: knowledge sharing among researchers has not progressed 

sufficiently, and communication has largely been one -way from the administrative office. To 
address this, efforts are underway to establish an active online community via Slack, aiming 
to create a vibrant space for discussion and information exchange by the end of the fiscal year.

Community -Building Framework

Hands -On Workshop
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Organizing Study Groups for 
Social Implementation



ωStarting in FY2024, a 
research workshop composed 
of experts from industry, 
government, and academia 
has been established. It is 
held quarterly to discuss the 
validity of the research and 
development as well as its 
social implementation.

Organizing Study Groups for Social Implementation
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ṇ ḱ ṇ ṇ

Past Research Workshops:
Å1st Session: June 21, 2024
Å2nd Session: September 20, 

2024
Å3rd Session: December 20, 

2024
Å4th Session (Planned): March 

17, 2025

【委員構成】
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Coordination with Participating Municipalities and Implementation 
Use Cases

参加自治体 特徴・当該研究と関連するユースケース

DSS ḭ ṇ ṇ a,d

DSS ︣ ḭ צּ

ḱ ︡
ṕDigi  2022 Ṗṕ ṇ ṇ bṖ

ḭ ︡
ṕ ṇ ṇ cṖ

R4 ṕ וֹףּ ︡
MaaS Ḳ ṇ ṇ aṖ

R4 ṕ פּ פּ
Ḳ ṇ ṇ cṖ

ṡ Ṣ ךּףּ ḭ ṇ
︡ ṕ ṇ ṇ aṖ

ₒꜚכ◔☻כ☻─ ₓ
a) ─ №╢™│ ⌐╟╢ ─ ─
b) ⌐╟╢○fi♦ⱴfi♪ ─
c) ◄ꜞ▪≢─▬ⱬfi♩ ה ⌐╟╢
d) ─ ╛ ◦ꜛ♇Ⱨfi◓☿fi♃כ ⁸ ⌐╟╢ ─
e) ▬ⱬfi♩ ─ ⌐╟╢ ─
f) ∕─

【Key Initiatives of Participating Municipalities in the Research Workshops 】

ω Several municipalities were selected from the 257 social experiment sites surveyed in the 
previous fiscal year.
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Identification of Additional Requirements for the Prototype

ω We conducted individual consultations with the three municipalities participating in the research 
workshops to identify additional prototype requirements and discuss the future outlook for the Mobility 
Digital Twin.

【Summary of the Discussions 】

対象自治体 意見（抜粋） 利用シーンでの今後の展望

ḱ ︡ḭ
Ḯ צּ

קּ ךּ ḭ
ṇ קּ Ḯךּ

ḱ ︡ ḭ

ḱ ṇ ḭךּ ︣
ḭ ṇ

ḱ ︣ ךּ Ḯ
ḭ

קּ Ḯךּ
ḱ ︡ ךּ צּ צּ
טּ ḭפּ ︡ Ḯךּ

ḱ
ṇ
ḱ

ḱ
ḭPẀR

ḱ ḭ ṇ
︡ שּ ︡ כֿ

ḭ צּ Ḯ
ḱ קּ לּ UI ṕ
ṇ Ṗ ḭshp ṇ

︡ ḭ
︡ צּ קּ

Ḯךּ

ḱ וֹףּ ḭ
︡ ḭ
ṇ
ḱ ṇ ︡ ḭ
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Prototype Improvement
Additional requirements obtained from consultations with participating 
municipalities will be incorporated into the prototype during the first half 
of the fiscal year.

High -Resolution Analysis
During the discussions, there was a demand for micro - level analysis of 
routes, sections, and full - road facilities. As a result, the spatial 
resolution of Pseudo -People-Flow data will be improved to not only use 
meshes but also traffic volume data by time of day. This will enable the 
use of Digital Twin technology in micro - level areas.

Expansion of Stakeholders
Currently, the research workshops involve municipalities, experts, and 
SIP stakeholders. To facilitate the horizontal expansion of municipalities, 
the Ministry of Land, Infrastructure, Transport, and Tourism (MLIT) and 
its transportation -related departments will be invited to join as 
committee members.

Activity Plan and Outlook for the Next Fiscal Year
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