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Overview
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Background & Purpose

ωThere are many social experiments in Japan related to Smart City and MaaS, 
but many of them are left unfinished. Also, there is no evaluation platform to 
assess hypotheses for behavior modification, alternative approaches, or 
scalability. 
ωIn particular, the operating body of social experiments are already busy with 

project implementation and are reluctant to engage in additional tasks due 
to the time, cost, and other factors involved in data acquisition and analysis.
ωIt would be beneficial to have a framework that allows for effective use by 

evaluators or enables the operating body to conduct objective evaluations 
themselves.
ωWhile digital infrastructure is gradually being developed, there is currently 

no "digital twin platform" that can be used by practitioners.
ωThis has the potential to evolve into a tool for explaining to local residents as 

well.
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ṕểṖ Categorization of Mobility Simulations 
and Design of Digital Sandbox Platform

ṕỆṖImplementation of the Digital Sandbox 
Platform and its application to social 
experiments, as well as the creation of 
user communities

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

ṕỄṖ Construction of Simulation Elements
for Various Cases and Acceleration of 
Pseudo -People -Flow Generation Processing

Research and development overview
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Work schedule

ḟḵḐḇᶹḟ
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The goal of the research and 
development 
ωFinal Goal

VBy the end of 2025, the goal is to implement and evaluate 3 -5 existing or past social 
experiments on a Digital Sandbox platform. Additionally, collaboration with SIP Smart 
Mobility and other related themes will be encouraged to increase usage opportunities.

VInitially, simulation services will be developed to calculate the impacts and effects (number 
of visitors, sales, congestion, accidents, etc.) on the web, considering scenarios such as..
a) Estimation of the increase in the number of users due to the new construction or 
increased frequency of public transportation. 
b) Implementation of on -demand transportation due to reduced frequency of public 
transportation. 
c) Estimation of visitors due to events or pedestrianization in specific areas. 
d) Analysis of flow changes in the surrounding areas due to the construction of rest stops, 
large shopping centers, or station redevelopment. 
e) Analysis of changes in tourist flows due to enhanced dissemination of event information.

VBy the end of fiscal year 2027, the final goal is to have a visible business model and 
establish a consortium, including user municipalities and private companies, to create a 
user community and aim to use the platform within that community. Additionally, 
approximately 10 -15 typified cases, covering a wide range of scenarios, will be constructed.
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ṕểṖCategorization of Mobility Simulations 
and Design of Digital Sandbox Platform

Categorization and organization of past social 
experiments and their application potential of 

Digital Twin
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ωA survey was conducted on 257 cases of social experiments conducted by 
the Cabinet Office, MLIT (Road Bureau, City Bureau) and other entities. The 
results showed that 53% of the cases fit into categories a) to e).

Subject

Grouping

Group
Number

Applicable
Road

Bureau
Cabinet
Office

City
Bureau

a) Estimation of the increase in the number of users due to the new construction or 
increased frequency of public transportation 55  (21 ð) 14 3

b) Implementation of on -demand transportation due to reduced frequency of public 
transportation 24  (9%) 1 22 1

c) Estimation of visitors due to events or pedestrianization in specific areas 23  (9%) 14 7 2

d) Analysis of flow changes in the surrounding areas due to the construction of rest stops, 
large shopping centers, or station redevelopment. 17  (7%) 9 2 6

e) Analysis of changes in tourist flows due to enhanced dissemination of event information 54  (21%) 11 39 4

f) Others  (47%) 64 31 26

Road Bureau
(H25 R4)

Cabinet  Office

(R3 R4)
City  Bureau Total

103 113 41 257

The cases were classified into categories a) to e) and f) others

ăְᴃᴘᴕᴦᴕְᴑᴦᴕְᴓᴑᴧᴕᴧְᴨᴘᴑᴨְᴖᴑᴠᴠְ
into multiple categories

a)Ṍe)Ḳ 136 cases are applicable (53% of the target cases)

Categorization and organization of past social experiments
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Reproducibility in Mobility Digital Twin

36 cases are applicable
(14% of the target cases) 

ḱEach case is consistent with the classification 
theme
ḱInput information can be configured
ḱThere is a high potential for prediction using 

foot traffic data

Case  Selection Cases that meet the following conditions were selected from 
categories a) to e):

Grouping of numerical information
Cases that meet the conditions of category were further 
classified based on the availability of numerical information 
for input and output data

From the 20 cases with numerical information 
available (7.7% of the target cases), 3 cases 
were selected that are considered to have a high 
potential for simulation using people flow data

Numerical information for 
input and output data

Number
Applicable

Yes 20

No 16

ωIt is especially important to be able to retrieve the various conditions and 
results of the social experiment.
ωAt the preliminary level, it appears that reproducible experiments using 

Mobility Digital Twins can be conducted based on publicly available reports 
for approximately 7.7% of the total cases
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Group

a) Estimation of the increase in the 
number of users due to the new 
construction or increased 

frequency of public transportation

b) Implementation of on -demand 
transportation due to reduced 
frequency of public transportation

c) Estimation of visitors due to events 
or pedestrianization in specific 
areas

Experiment/
Business 
Name

Realization of Health MaaS utilizing 
Autonomous Bus in Mountainous Regions 
Regions

Compact Smart City Park Data Dashboard
Flow of Pedestrian Traffic from Base 
Facilities to Downtown through Wide -
Area App Collaboration

Overview

We will consider the collaboration 
between local businesses and provide 
multiple services such as health 
consultation services within autonomous 
vehicles, in order to explore cross -
industry collaboration rooted in the 
community.

We will implement a multi - mobility, multi -
service business that utilizes AI for on -
demand transportation and optimizes 
transportation methods through the 
analysis of pedestrian and traffic data. 
We will also strive to achieve seamless 
reservation services in collaboration with 
events and other initiatives. Additionally, 
we will carry out initiatives to promote 
behavioral changes in residents by 
utilizing local currency points and other 
means..

We will focus on utilizing an app to 
promote and showcase the attractive 
content and information about local 
businesses, in order to attract foot 
traffic to the downtown shopping district. 
Additionally, we will work on improving 
the management of the local shopping 
district through data utilization, using 
information such as people flow routes 
from the app, headcount data from 
existing pedestrian cameras, and inferred 
demographic information.

Inputs
C֩hanges ֪

VHerification operation of autonomous 
buses
DHigital health management services
DHevelopment of various additional 

services utilizing autonomous driving

UHtilization of on - demand transportation 
with AI
OHrganizing seminars and events
DHistribution of boarding points                                   

etc.

IHntegration with external apps on a wide 
scale
CHonducting in - app events (strategies to 

promote repeat visits)

Outputs

NHumber of users of autonomous driving 
mobility services
NHumber of registered users for digital 

health management services

NHumber of passengers, number of rides
RHidership rate etc.

NHumber of participants in events in the 
app
NHumber of check - ins by spot by day  etc..

Target area Iyo City, Ehime Prefecture ( Futami area) Toyono - cho , Osaka (West District)
Okazaki City, Aichi Prefecture( Otogawa
Riverfront QURUWA Area)

Organizing the cases of social experiments

ᴴ ᶍḁḦᴻḐ᷿Ḏᶸ ᶍ ֩וֹ ֪
ᴴ 4 ╓ MaaS ╓ ֩ ֪
ᴴ AIᶿḻḏḦḻḑ ᶍ à וֹ á֩ ֪
ᴴḁḦᴻḐ᷿Ḏᶸ טּ ⱱ ╓ᶷḟḲ ᶆ ᵪᶨᶝᶀᶉᵪᶗᶍ  ֩ 4 ם ḁḦᴻḐ᷈ḧḭḓḎᶸ ֪
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ṕểṖCategorization of Mobility Simulations 
and Design of Digital Sandbox Platform

System Design of Mobility Digital Twin
(5 typical patterns)
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Demonstration scenarios and target areas
Group Simulation Components Input data Output data Target  area

a Estimation of the increase in 

the number of users due to 

the new construction or 

increased frequency of 

public transportation

*  Extracting transportation mode selection 

probabilities by area type and public 

transportation type from foot traffic data

* Building an estimation model for changes 

in the number of users by area type and 

public transportation type

* Traffic links

* Withdrawal and new 

installation of traffic links

* Traffic mode selection 

parameters

Number of users per point 

(e.g., station)

Nantoֻ Susono

b Implementation of on-

demand transportation due 

to reduced frequency of 

public transportation

Calculate the demand for 

on-demand buses 

(location and the price you 

have been paying) caused 

by the reduced service

Nantoֻ  Susono

c Estimation of visitors due to 

events or pedestrianization 

in specific areas

* Extracting changes in the value of the 

probability of the number of visitors for each 

event type from human flow data

* Develop a model for predicting the rate of 

change in the number of visitors for each 

event type

* Destination selected 

parameter

* Event parameter

Number of visitors per 

area/point

Sangenjaya
Shopping Street

d Analysis of flow changes in 

the surrounding areas due 

to the construction of rest 

stops, large shopping 

centers, or station 

redevelopment

* Extraction of visitor parameters by building 

and area type

* Building a model to predict the number of 

visitors per building/area type

* Building withdrawal and exit 

information

Number of visitors per link Susono

e Analysis of changes in 

tourist flows due to 

enhanced dissemination of 

event information

* Parameter extraction of changes in number 

of visitors by number of event publicity reach

* Develop a model for predicting the number 

of visitors based on event publicity (number 

of reach, target audience, target area)

* Event size and location 

parameters

* Public relations reach 

parameters

Number of visitors per 

point/area

SusonoֻToki-no-
sumika
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Screen and process flow of each function

- a.Parameter setting

Data output
and visualization

Simulation 
scenario selection

Mobility change 
results are output 
and visualized on a 
background map on 
the tool

formation 
process

Common

Estimated 
generation time 
is visible on the 
user side

Scenario 
Selection

User sets up a new station and 
enters traffic mode selection 
parameters into the system

Estimation of the increase in the 
number of users due to the new 
construction or increased frequency 
of public transportation

- 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

Implementation of on- demand 
transportation due to reduced 
frequency of public transportation

Estimation of visitors due to events 
or pedestrianization in specific areas

Analysis of flow changes in the surrounding 
areas due to the construction of rest stops, 
large shopping centers, or station 
redevelopment

Analysis of changes in tourist flows 
due to enhanced dissemination of 
event information

- b. Parameter setting

- c. Parameter setting

- d. Parameter setting

- e. Parameter setting

User enters public transportation 
GTFS data and specifies target for 
reduction

User specifies event area and 
enters event parameters

User specifies redevelopment area 
and enters development parameters

User specifies event and PR area 
and enters event and PR reach 
parameters
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a) Forecast number of public transportation users 
(Input  Configuration)

ωThe system will be used for changes when new public transportation systems are 
constructed or when additional services are added.
ωThe design shall also allow editing of station order, times, fares, and service 

increases from the timetable.

Search public 
transportation data

Station new and 
withdrawals can be 
edited. Click to view 

timetable.

Select the traffic 
mode and set the 

parameters.

╪ ☼ᶍ ᶱּנ ᵶᶅ
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ωThe total number of passengers and the estimated number of 
passengers per hour at each station are displayed.

a) Forecast  of public transportation users
(Output)

Click on the 
station symbol 
to view results.

╪ ☼ᶍ ᶱּנ ᵶᶅ
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ωTwo patterns are prepared: (1) to look at the potential of transportation demand 
due to reduction/elimination of public transportation without including parameters 
for on -demand transportation, and (2) to include parameters such as vehicle types, 
fare levels, etc.

b)  Implementation of On -Demand Transportation 
(Input Configuration)

Select the public 
transportation line you 
wish to edit and display 

the timetable.

Click on the 
timetable and 

select a reduced 
service.

Set on-demand 
transportation 
parameters.

If you do not 
have the 

parameter, 
you can 
switch

╪ ☼ᶍ ᶱּנ ᵶᶅ
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ωIt is expressed as a potential mapping as some aggregate 
value.

b)  Implementation of on -demand transportation  
(Output without parameters)

Slide to show 
demand by 
time of day

╪ ☼ᶍ ᶱּנ ᵶᶅ
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ωComparison of rates, etc., will also be calculated.

b)  Implementation of on -demand transportation 
(Output with parameters)

Slide to show 
demand by 
time of day

╪ ☼ᶍ ᶱּנ ᵶᶅ
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ωIt will be used for pedestrian malls, changes when specific 
events are conducted, etc., but the design of how detailed the 
event parameter settings should be needs to be determined.

c)  Estimates of visitors to specific areas
(Input  Configuration)

Move the 
mark to set the 
location of the 

event.

Set event 
parameters

Set the radius 
of the range of 

visitor estimates

Google Map ᶱּנ ᵶᶅ
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ωIt would be nice to include not only overall trends and maps, 
but also economic effects.

c)  Estimates of visitors to specific areas (Output)

Google Map ᶱּנ ᵶᶅ


