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federal manner in order to
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Creating safe, secure and vibrant street spaces and transport systems ( -1, -
SIP Goals
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E  Objectives

A Establishment of a replicable  &rea management approach for safety and security on local

E Realisation of safe, secure and vibrant street spaces through a bottom

roads

-up approach

A By identifying hazardous locations using Al risk scores and through school route inspections, we will address accident risks

from both a vehicle and pedestrian perspective. Through participatory measures involving schools and students to tackle
accident -prone areas within the district, we aim to create safe, secure and vibrant road spaces.

Identification of hazardous locations using Al risk
scores

Identification of hazardous locations through joint
inspections of school routes

A safe, secure and vibrant road environment
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Creating safe, secure and vibrant street spaces and transport systems

Overall Project Objectives

/ Policy Objectives for this Project
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Research and Development Objectives

rolled out across the region

Overview of Research and Development

| Aiming to establish

| See figure below

&afe and secure area management methods for local roads that can be

Target Policy | Identify potential risk points and dynamically fluctuating risks using dynamic risk analysis, and identify subjective hazar d
points identified through joint inspections of school routes. From both sources, identify conditions and locations where acci dent risks
increase, and examine countermeasures that take into account not only safety improvement but also the creation of a vibrant

atmosphere, whilst evaluating the effectiveness of accident risk reduction. Establish area management methods for residential roads that

consider not only safety but also the creation of a vibrant atmosphere.

/ Public data /

Result of

Al risk analysis / « Interview with leading local government

Private -sector
data / / Maps data / /
[
v

Risk analysis on
residential roads

Al risk analysis
on the residential roads

Joint school route inspections involving
schools, parents and local stakeholders

v

Potential risk locations on
residential roads within Tsukuba City

v

Hazardous locations on
school routes

/

v

Analysis of factors contributing to accident

Identification of social experiment areas

-prone areas and consideration of dynamic countermeasures

v

Implementation of social experiments and evaluation of the effectiveness of countermeasures

v

Area management methods for
residential roads

Consideration based on
local authority needs

Black boxes ( A and C ): To be implemented in FY2024
Red boxes ( B and D ): Focus in FY2025
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Creating safe, secure and vibrant street spaces and transport systems ( -1, - S [ P
Pilot Study of a School Route Inspection System [Overview] t\‘é ETUE FEE)  NV/PPON KOEI
A In order to create safe and secure road environments, it is important not only to identify hazardous locations based on quant itative data,
but also to identify such locations and consider countermeasures based on qualitative feedback from road users
A Although safety inspections of school routes are carried out annually, these have traditionally been paper -based; itis hopedt hat
digitisation will enable these inspections to be conducted more efficiently and effectively
A A school route inspection system was developed, and a pilot study was conducted to verify whether it contributes to the strea mlining and
enhancement of the school route safety inspection system
A We invited primary, junior high and compulsory education schools in Tsukuba City to participate, and 17 schools took part (we promoted

the system to schools by highlighting not only road safety but also the potential for improved operational efficiency).
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Creating safe, secure and vibrant street spaces and transport systems ( -1, - | S i P
Pilot Study of a School Route Inspection System [Overview] W eSETE FEE) NVPPON KOEI
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A The pilot trial was conducted between August and October 2025, followed by questionnaires and interviews.
A

Two types of systems -a safety inspection system and a school management system -were distributed to
participating schools for use.

Inspection system: Teachers, parents and others use smartphones to report hazardous locations and requests
for improvements

A Management System: School administrators review the hazardous locations and improvement requests
submitted by inspectors, cross -reference them with Al -generated risk scores displayed on a digital map, narrow
down the requests to be submitted to Tsukuba City, and then send them
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Creation of Safe, Secure and Vibrant Road Spaces and Transport Systems (
Pilot Test of the School Route Inspection System
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[Summary of Verification Results ]
£ The flowchartfor identiying candidate locations for
countermeasures, combining the results of quantitative dentification of A Accident -prone locations are identified based on the combined scores of

identification of accident -prone spots based on dynamic risk with accident -prone |, _/nked accident counts, Al risk, and inspection results.

o e Target areas: 1 -km meshes with inspection data within 1 km of

the results of qualitative identification of hazardous spots from areas participating schools.

joint school route inspections, is as follows. A Based on accident details and inspection results, locations where
Site selection school -commute accident risks are evident and identified as hazardous

<Flowchart: Identification of Accident -Prone Areas to Consideration of Countermeasures> were selected for further consideration of countermeasures.

Measure A Countermeasures are considered based on accident details, Al risk
consideration value parameters and inspection results

<Over|ay of accident details and mspectlon results (example)>

® National Police Result of =
8 agency accident Map data Al risk
g_ data analysis
S |
T -(—:Dr * A . 7L B ﬁ'/;’/ \ G T OmASR
B Accident Analysis Based on
85 Analysis of Accidents Joint inspection of school routes
8o
) School Rout 8 1) -0 NG _
Z chool Routes Hazardous locations on ; 25 e . ‘ l
/ L’ggg't?oeﬁst / / school routes T Cocations where no accidents have occurred but which |
| / ....Lhave been identified as hazardous i
2 =2 T g N TP i
~ % o £3 N 2 >
=} % ¥ 1 \ a
p @ Selection of Areas for Countermeasure s
= Consideration 0 o x: x :
58 g ¥
@® ~10°* &3
® 10~ / D) “ £53
predict_R &
§ g — 01 > el ; ‘ OUAL T A
o o a T
g g Analysis of factors contributing to accident -prone — “11 Locations where pedestrian or bicycle accidents have occurred and which have been identified as
z2 areas and consideration of countermeasures — 10 hazardous _ . . . . .
g = SR t hSellected as a site for consideration of countermeasures due to the potential for risk during th
= S school commute
E! e




Creation of Safe, Secure and Vibrant Road Spaces and Transport Systems
Pilot Test of the School Route Inspection System

*SiP

W EEES
[Summary of Verification Results ] e RUELER) NIPPONKOE!
E Meshes identified as potential accident  -prone areas were selected based on the number of
requests received in the inspection results
Inspection
<Extracted Acciden rone Locations> Mesh Code Results Number of
LI Numberof | Accidents
! requests
54400099 21 47
54400190 20 9
54400016 10 9
54401009 8 35
54401064 7 1
54401065 6 3
54400069 5 6
54400035 4 16
54400045 4 11
53407078 3 2
54400036 3 13
54400062 3 0
54401023 3 7
54401036 3 4
53407087 2 1
54400046 2 27
54400055 2 2
54400076 2 7
FAET e oo\ 54001011 2 2
2 e gt 54401029 2 3
54400170 T, 54 54401032 2 2
\w " ﬁj 54401100 2 22
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Creation of Safe, Secure and Vibrant Road Spaces and Transport Systems

Pilot Test of the School Route Inspection System
[Summary of Verification Results ]
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E Results of the Selection of Areas for Measures
<Location Map of Areas Under Review>
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<Accidents, Al Risk Values and Inspection Results>

No

Details of the
Accident

Al Risk
Score

(Recommendations

Inspection Results

A A collision A There is _heavy pedestrian and b_icycle traffic,. as
involving a well as high yeh|cle vplume, du_rlng the morning
bicycle 5 or fewer school run (mstqllatlon of traffl.c lights )

) A Pedestrians, cyclists and motorists cross paths,
occurred in posing a risk of collision
2021 (Installation of a dedicated cycle lane )

A A bicycle A Th_ere are many \_/ehi_cles turning right and left at

accident T- junctions, making it feel dangerous to cross at
. the pedestrian crossing

occurred in (Installation of crossing flags )

2023 A Many people bypass the red light and cross via

A Accidents 5 or fewer the road on the residential side. Particularly in
involving the mornings, there are many cyclists travelling
pedestrians at high speed, and | have witnessed several
occurred in instances where schoolchildren were in danger

(Ensure people use the pedestrian crossing and
2024 obey traffic signals )

A Bicycle A Primgry schoo.l [_)upils crossing t_he ped_estr[an

accidents Less than crossing are difficult to see, posing a high risk of
. them darting out
gg;grred In one (Raising awareness among children; felling of

trees)

11



Creation of Safe, Secure and Vibrant Road Spaces and Transport Systems (
Pilot Test of the School Route Inspection System

*SiP

e W e NIPPON KOEI
[Summary of Verification Results ] e SRR L EIEN
E  According to National Police Agency accident data , one bicycle accident occurred during the morning period.
E Al risk analysis indicates that, as the daytime population on weekdays contributes relatively significantly, pedestrians duri ng school
commuting hours may be influencing the risk of accidents.
E  The inspection results highlighted comments such as ¢here is heavy foot traffic of primary school pupils on their way to school in the

morning and @t is dangerous as pedestrians, cyclists and cars are intermingling
E  Based on the above analysis, it was confirmed that accident risks during school commuting hours are consistent.

<Map showing locations under consideration for measures> <Accidents, Al Risk Values and Inspection Results>

Details of Inspection Results

Takezonp HigashiPrimary School & 4 Al Risk Score

Junior-High Séhood

the incident (Recommendations )

o ;Lgi(tji? 2:},?5;2? was the A There is heavy pedestrian traffic of
A CO”'_Slon contribl?tin tactor primary school children and high traffic
QS involving a \ 9 ' volume during the morning school run
> X . whilst sudden . : e
BN R\ bicycle : (installation of traffic lights )
. acceleration and A . ) .
At 800 amon 13December 2021 occurred in edestrian -related Pedestrians, cyclists and motorists
Accident involving a bicycle and a car 2021 P cross paths, creating a risk of collision
, parameters were

(Installation of dedicated cycle lanes )

relatively high

Analysis results for Al risk scores
0 0.2 0.4 0.6 0.8 1

Number of sudden braking eventsmmmssssssssssssssssssseseeesseeeeessssssssn ) 85
Number of sudden accelerationsmssssssssssssssss ) 35
Pedestrian Flow s () .]16
= =Y Tfﬁ | Weekday Daytime Population mes OEI
- Daytime population (all days) messss Q.11
- ;{? = Weekend daytime population mssm (.07
Fam® Number of adjoining roads mmm (.06

: ; Lowest temperature in Augustmmm (.05

= .5
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Creation of Safe, Secure and Vibrant Road Spaces and Transport Systems (
Pilot Test of the School Route Inspection System

*SiP

W EFES
[Summary of Verification Results ] e RUELER) NIPPONKOE!
E  According to National Police Agency accident data, there has been one bicycle accident and one pedestrian accident each durin g t he night.
E  Alrisk analysis indicates that the presence or absence of traffic lights has a relatively high influence, suggesting that be haviour around the junction is
linked to accident risk.
E  Inspection results revealed comments such as ¢t is dangerous to cross the pedestrian crossing due to the high volume of vehicles turning left or right
and ¢here are many cyclists travelling at high speeds
E  The inspection results also provided information regarding pedestrian movement patterns and behaviour E such as the fact that many  people take the
road on the residential side even when the traffic light is red E which cannot be captured by risk analysis.
: : : <Accidents, Al Risk Values and Inspection Results>
<Map showing locations under review> Details of

Al Risk Value Inspection Results (Recommendations )

s Incident

N
Takei@%i&}\s\hifrimar / A There are many vehicles turning right and
: ’uniorHigﬁSch(\)\('}/ A A collision left at T -junctions, making it feel dangerous
3

o .' |
chool -& ‘
B ¥ ; \ A Sudden braking is the - - - :
: involving a S to cross at pedestrian crossings  (installation
it e S . most significant factor, .
- e A : UG bicycle of crossing flags )

occurred in followed t_)y sudden A Many people turn onto the road on the
acceleration and the

2023 resence or absence residential side to cross, even when the
A Pedestrian gf traffic liahts traffic light is red.  Particularly in the
b accident A gn mornings, there are many fast  -moving
c . The population aged . .
occurred in bicycles, and | have witnessed several

) .
2024 0214 contributes instances where children on their way to

school were in danger
AnaIyS|s results tor Al risk scores

% 0 0.2 0.4 0.6 0.8 1
A ® 1~ Number of sudden braking eventsmssssssssssssssssssssssss 0. 47
g ‘/l‘. & \ predict R Numb f sudd |g > 0
A bicyclevehicle collision occurred at 18:00 on 5 January 2023 s umber of sudden acceleration — (). 34
An accident involving a pedestrian and a car occurred &018n 7 - Presence of traffic lights 0.26
November 2024 J——— Sunshine hours in Junesssm Q.07
\ E et August minimum temperature s Q.06

s 1
8 2

Pedestrian traffic mmm Q.06
Hours of sunshine in Augustsm (.04

Population aged @14 = 0.03 13




Creation of Safe, Secure and Vibrant Road Spaces and Transport Systems (
Pilot Test of the School Route Inspection System

*SiP

o W B NIPPON KOEI
[Summary of Verification Results ] e RRAELEE)
E According to National Police Agency accident data, one bicycle accident has occurred at night.
E  The contribution of Al risk analysis was generally low, suggesting that this may not be a specific risk factor, or that the r isk cannot be
expressed in numerical terms.
E Inspection results revealed comments such as grimary school pupils crossing the pedestrian crossing are difficult to see
E Although information regarding visibility E such as the difficulty in seeing primary school pupils E needs to be obtained using3D d ata, the
cost of processing such data is high and it cannot be expressed through Al risk analysis; therefore, the ability to gather vi sibility -related
risks from the inspection results is useful.
<Map showing locations under review for measures> <Accidents, Al Risk Values, Inspection Results>
AGEIREL S Inspection Results (Recommendations )
Value
A collision Primary school pupils crossing the pedestrian
. Overall low . o . ) )
involving a risk crossing are difficult to see, posing a high risk of
W Vs bicycle occurred contribution them darting out
in 2023 (Raising awareness among children; tree felling )

TakezonaoHigashiPrimary School

Analysis results for Al risk scores

0O 01 02 03 04 05 06 07 08 09 1
Planting

e/ 7 Number of sudden braking eventsmms 0.07
Vs |
by b B BB 0B D “ 5 Lowest temperature in August s 0.06
/ Footfall mm 0.05
/ -~ / L

- - Sunshine hours in Junem Q.
A bicyclecar accident occurredt 0.03

;. 18:000n5 July 2023 *

Distance from commercial facilities® 0.02

March sunshine hours® 0.01
October maximum temperature § 0.01

Population aged 65 and overs 0.01
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Creation of Safe, Secure and Vibrant Road Spaces and Transport Systems (
Pilot Test of the School Route Inspection System

*SiP
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[Summary of Findings (Questionnaire) ] e SRE-CHE —
E  The questionnaire survey results confirmed that the inspection system was effective in reducing workload and was rated as int uitive and
user -friendly. A majority of respondents stated that digitisation enabled them to report the status of hazardous areas in greate r detail,

contributing to the more sophisticated identification of such areas.
E The management system also demonstrated benefits in terms of reducing the workload. Many respondents noted that it had become
easier to grasp the status of hazardous areas, and that this led to increased trust in schools and local authorities.

Questionnaire items for the inspection system
(for inspecting parents/guardians)

Questionnaire items for the management system
(for teachers and other school staff )

Purpose of the Scope of the Purpose of the Verification

Survey questions Survey Questions

evaluation evaluation Verification Content o
A A majority of respondents reported that the A .The ma;onty of _respondents reported that
Effect effort required for recording has decreased Effect of information sharing has become faster
o ecton A The proportion  of respondents stating that Has digitisation led A Over 70% of respondents reported that the
Has digitisation led [reducing . : reduced : : i
" h Kload the time taken for recording ~ was dess than 1 to greater workload time required for  compiling  data and
0 greater workioa minute or ¢ 1o less than 5 minutes has efficiency and reporting to the Board of Education had been
efficiency and increased labour savings in reduced by more than 50%
reduced workload R A majority rated it as _intuitive and easy o school route safety A The majority of respondents reported that the
" ?CthO.OI routtg ’ use inspections? Ease of use system was easy to understand and that
SAICY INSPECONS* | Ease ofuse  |A Over half of respondents reported that ~ they they could easily access the necessary
were able to start using the system mformatl.on_ .
smoothly without any special instructions A The majority of respondents felt that it was
iqitisati o easier to grasp the situation regardin
Has digitisation A Over half of respondents reported that they Has digitisation grasp gereing
made it easier to Enhanced . . : . hazardous areas in greater detalil
: : . : were able to provide more detailed reports made it easier to Enhanced A P -
report and identify  [information . . . : A majority of respondents felt that this had
on the status of hazardous areas report and identify  jinformation .
hazardous areas? led to greater peace of mind for parents
hazardous areas? ) .
Is the svstem one A Approximately 70% of respondents would and increased trust in schools and local
that y Id Intention t recommend rolling out the system to other authorities
hat users wou ntention to schools A Approximately 80% of respondents would
like to continue use A A majority of dents stated th Id IS the system one recommend rolling out the system to other
using? ; majorlty.o respondents stated they wou that users would Intentions to .
like to continue using the system . . schools and local authorities
like to continue use o
) A The majority of respondents stated they
using? : : )
would like to continue using the system

15



Creation of Safe, Secure and Vibrant Road Spaces and Transport Systems (
Pilot Test of the School Route Inspection System

*SiP

[Summary of Verification Results (Interviews) ] &Q RoELHE)  VPPON KOE]
E Interviews were conducted with primary and secondary schools that participated in the pilot scheme. It was confirmed that the school
route safety inspections prioritise the risk of traffic accidents above all else. The ability of the school route safety insp ection system to
present risk analysis results proved effective in facilitating objective judgements and prioritisation.
E  Opinions were expressed that it is easier to consider requests when options for countermeasures, along with their feasibility and
effectiveness, are presented.
E It was suggested that having requested locations and countermeasure details stored within the school route inspection system wou Ild be

useful during handover procedures.

Purpose of the verification Verification ltems

Key considerations Risks of collisions between vehicles and children, roads with heavy traffic, areas with poor visibility,
when identifying areas  |junctions without traffic lights, and locations with narrow pavements are recognised as hazardous. The

What are the key points for perceived as hazardous |[safety of children travelling to school by bicycle is also a key concern.

identifying hazards when conducting along school routes It is considered important to identify hazardous areas from the perspective of the PTA, parents and pupils

school route inspections? ) -~ ) ) ) ) o o ) o
Items identified as The risk of traffic accidents is the top priority. Priorities are determined by considering the level of
hazardous by danger, the number of children using the route, and the urgency of the issue . The standard procedure
inspectors involves gathering opinions  from each district ~ , discussing them, and submitting a report.

Has the school route inspection
system made the identification of
hazardous areas more efficient and

The impact of risk

. Objective data clarifies the priority of hazardous areas and provides a basis for countermeasures
analysis results on

Parents and the PTA gain new insights by conducting inspections whilst reviewing quantitative data.

sophisticated? nspectors
Based on the results of the school Ag the na_ture of the cquntermeasures varies d(_apendlng on the type of hazard (e.g. speed,_V|S|b|I|ty, _
) . Approach to missing signs) , having options makes it easier to consider them . It can sometimes be  unclear who is
route inspections, what measures . . L ) ) ) .
. . countermeasures responsible or who to consult . When considering measures, joint inspections with the city council and the
would you like to see implemented? : : :
police, as well as on -site surveys, are carried out.
Benefits of Itis expected that accumulating data on areas requiring attention and corrective measures will lead to more
\Would creating a database of accumulating data on efficient and sophisticated inspections . Having access to a history of past requests and measures makes it
requested areas and proposed areas requiring easier to avoid duplication and manage progress . This enables a sustainable approach, even in the event
measures be effective? attention and of the PTA organisation shrinking or ceasing to exist . Itis also effective for handing over information
corrective measures to new teaching staff and parents.

10



r- °
Creating safe, secure and vibrant street spaces and transport systems ( -1, -4 S I P
Pilot Scheme for a School Route Inspection System [ Future Plans ] s\v B EUE FEE)  NVIPPON KOEI
Summary of Achievements for the Current Financial Year
A This financial year, we conducted a social experiment utilising a system designed for school route safety inspections, target ing primary and secondary
schools in Tsukuba City. Based on the results of the social experiment, we conducted a review with a view to the social imple men tation of the school
route safety inspection system.
A We conducted questionnaire surveys and interviews with the primary and secondary schools that participated in the pilot schem e.
A The questionnaire survey confirmed that the system had led to greater efficiency and reduced workload in inspection tasks thr oug h digitalisation, and
that it had enabled detailed reporting on the status of hazardous locations.
A The interviews revealed that the risk of traffic accidents is given the highest priority during school route inspections, wit h priorities determined by
considering factors such as the level of danger, the number of children using the route, and the urgency of the situation. It was confirmed that
utilising objective data, such as Al risk scores, is beneficial as it clarifies the priority of hazardous locations and provi des a clear basis for
countermeasures.
A Candidate locations for countermeasures were identified by combining the quantitative results of accident -prone locations derive d from Al risk scores
with the qualitative results of hazardous locations identified through school route inspections. By incorporating the qualita tiv e feedback from the school
route inspections, it was possible to identify the existence of potential risks and understand the details of risk factors.
A Furthermore, we were able to gather information regarding risks that cannot be fully captured by accident data or Al risk ana lysis alone E such as the
position and direction of pedestrians and cyclists, and visibility E from the qualitative feedback based on the school route inspe ctions.
Plans for the Next Financial Year
A As this year s pilot project only involved collecting opinions on accident -prone locations using the school route inspection system, from the next financial
year onwards, we will implement a comprehensive series of road safety measures, ranging from the identification of accident -pron e locations via the
school route inspection system to the consideration of countermeasures.
A Inthis year s pilot scheme, the system was used to replace standard school route inspections. Next year, we will examine how the results of identifying
high -risk locations change when inspectors are made aware of the Al -identified risk points.
A The results of this year s pilot project enabled us to identify locations where bicycle accidents had occurred. However, as data analysis E including Al ri sk
analysis E contains limited information regarding bicycles, it is difficult to analyse risk factors. Therefore, next year we will trial the identification of

bicycle -related risk locations using the school route inspection system.
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SiP

Establishment and demonstration of an infrastructure for
Integration and mutual use of various mobility platforms
and related data

NEC Corporation
NEC
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2 S P

Establishment and demonstration of an infrastructure for integration and
mutual use of various mobility platforms and related data

A Overview
A
specification studies, demonstrations, etc.)

A Specifically, we will verify mobility services through demonstrations by Tsukuba Consortiunngalementers,
formulate technical specifications (frameworks) for mobility and data spaces, and consider social implementatic
(organization, structure, etc.).

A Purpose
A As a role model, we aim to implement it through the demonstration of mobility data space in the TsukDina
area.
A OVGI‘VIGW Of Service Appsni;iigi Ap psliigfigi
= li i Tokio Marine & - o
the Demonstration System o || e Mitsubishi
ORI Electronic
(M 1 — 1
I Service Service Service |
I Platform Platform Platform ,l
b= Connector - Assistive
| N Functions
Viobility Data Space \\\ -Data Catalog
\\\ II e \ -Authentication
= == -Authorization
| |
Tsukuba -City Data Platform i Data Platform A : i Data Platform B :
L I I




Establishment and demonstration of an infrastructure for integration and
mutual use of various mobility platforms and related data

S1P

To expand to other regions, with Tsukuba City as a role model.

A Approach to implementation in other regions
A Establish standard technical specifications and operational models, with Tsukuba City's implementation as a role model.

~

A Horizontally expand to each region based on standard technical specifications (data sharing is possible among data spaces
each region with common specifications).

A Ultimately, data spaces in each region will collaborate to form the "Japan Mobility Data Space (JMDS)".

SaOp’ \\\
AP3 I u"™ \
wos  O. K1 Y. | ]
s JMDSx
MDS MDS  MDS ya

Moblllty Data Space in Tsukuba Clty

NEC's Construction Approach




Establishment and demonstration of an infrastructure for integration and

mutual use of various mobility platforms and related data

A Specific details and schedule

SIP Smart
Mobility Platform

Data Provider

1. Survey of domestic and

international trends
-Mobility Service
-Mobility Data Platform
-Data Space

A 4

2. Consideration of the concept
of mobility data space

v Requirement

| 3. Examination of the technical

specifications (1st edition)

v_(1st edition)

4.Design of
demonstration system

A 4

5.Demonstration

v Validation results

A\ 4

6.Examination of the technical
specifications (2nd edition)

lechnical speci
v (?nd prlitinn)

7. Consideration for
implementation

Technical specifications

Cooperation

ications

Joint Implementers]

Association Tsukuba
S

—_———————— e —_— — — — 4

[Tsukuba Consortium

[Tsukuba City]
[General Incorporated

mart City Council
Mobility Subcommittee]
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Establishment and demonstration of an infrastructure for integration and
mutual use of various mobility platforms and related data

¥ SiP

A Summary of FY2025 Achievements

A Construction of a demonstration system: Development of a data user support function using generative Al

A Based on the MDS demonstration system built last year, we developed a data user support function leveraging generativeeApallwas

to compensate for data users' lack of data knowledge and to verify the effectiveness of generative Al as an added valueddfobility
Data Space.

A Demonstration: Preparation of demonstration data

A We prepared mobilityelated data for demonstrations by Tsukuba Consortium members, coordinating with data providers baseaon th
MDS demonstration system from the previous year. Tsukuba City provided event, road construction, school route, Zone 30csoié b
path information, which was connected to MDS. To address inconsistent data formats and digrtized information, data was forrntad
into NGSI. External providers supplied weather, event, and bus location information, also connected to MDS.

A Demonstration: Service verification using MDS by Tsukuba Consortium members

A We conducted joint demonstration experiments with Mitsubishi Electric Corporation and Tokio Marine & Nichido Fire InsurantgoG
utilizing the Mobility Data Space. With Mitsubishi Electric, we verified autonomous mobility services using data registavig2S and
information from roadside sensors. Specifically, by controlling mobility to avoid certain locations based cmemistered roadrisk
information in MDS, we confirmed the accuracy and effectiveness of the information provided by MDS. From Tokio Marine &d\\ohi
received traffic accident risk information within Tsukuba City, establishing a framework for waglea data collaboration.

A Demonstration: Verification of data user support function using generative Al

A To enhance and streamline data utilization within the Mobility Data Space, we verified the applicability of a generatipewédred data
user support function. For natural language inputs such as "traffic accident risk" and "recommended events," we confirmecakiiigy to
suggest relevant data, automatically generate keywords, perform advanced filtering, and summarize data.



Establishment and demonstration of an infrastructure for integration and
mutual use of various mobility platforms and related data

A Demonstration: Preparation of demonstration data
A Prepare data for demonstration within the Tsukuba Mobility Data Space.

2 S P

A By connecting various data related to Tsukuba City, integrated utilization for a wide variety of services becomes possible.

KDDI |

Mitsubishi'Electric ] |
Utilize pre-defined < Generative Al for Data Search and Utilizati;Support

data in real-time. Tsukuba M0b|||ty Data Space

Adopted CADDE specifications (SIP 2 achievements).

Utilize various
data in batches.

I

“TokiolMarine & Nichidol:
Nippon'Koei

/

Gee)

Collaboration with
other themes in

SIP Phase 3.

_| Weather information

—O El_l_lga Cltygfiaglatformm Railroad company I provider I“_ Event organizer_
O Event Road Facility Sm‘?‘ft ; .
o construction Mobility Bus location \Operatlo q Weather Event
Sl oo oo e L LS I ] =
E Child-rearing Traffic Roadside Automobile
2 support Zone 30 accidentrisk sensing manufacturer hr Map service prowderh
e T e N < T e o |
- Bicycle lane Traffic Crime Tsukuba Road traffic Facility

accident Mobility



SiP

Development of mobility -enabled services on urban OS

KDDI CORPORATION

Tamorrow, Together
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Overview

'S

Built 3D visualization for next -gen mobility data (AVs, drones)
Supports smart -city service planning by businesses and municipalities

R&D Overview Target Outcome

Visualize AV and drone data

. Enable cross-in ry mobili rvi
in 3D space able cross-industry mobility services

Real Estate

o

Z77// ol \}\\ N 3D Visualization
\

Mobility
Services

IS EPF I soarr | B8 [ sasmimws || AEmEoRE || - || SECFT R ST R LERL, |

I FERPFTHE S M ABENEOHE Y ERREOR RORR I ERWE, R {»msmuéma I Cooperative Control Function
T Fa—y g [roesens e 2lp i .S ﬂfq! -
a1l PFF e | EE [ || o (P2 R&D Results
[ T [ . N
i o L ey wm aseovese o L (3D Visualization)
5. Sxd [d 4 68 s 60) mmay 4a \a ,.,!_,,,- S BDIy 5T [ i1
CCEavioss T S e .
. . i+ 11 Next -gen Mobility
reb 2 <~ i [(Avs, Drones)
) " 14
R
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Target Concept
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SiP

Stakeholder Hearing and Status

Confirmed Tsukuba City's need for monitoring and digital twins
Development completed as planned

: . o : e : Link Cooperative Control PF, Data Platform,
Need identified: remote monitoring and city/mobility digital twins and people-flow data to 3D Visualization PF

Platform Viz PF Users

— @

Data

— | e
Drones ; i . '—»
Cooperative Control
oy —L "
AV

y s =
& I . ]
" Remote Monitorin
s » ..-’-;--
=SE= Lol S _
City
EE— N
'tQ Data Platform 3D Monitoring
— ——— Visualiz
ation
PF

l = LE_}\ES | Clty Data .—: 6% g
‘\‘*—J@fon'es Traffic Risk = :
— >
HE —
3D City [T @ -,
El\y}f“b‘.& Logistics

[ ] [ ]
—>
Existing PF

People -flow Data

Data Platform
(City Data)




Cooperative Control PF and 3D Visualization PF (1/2)

Completed integration of Cooperative Control PF and 3D Visualization PF
Enabled 3D visualization of coordinated AvV/drone movement

Developed Functions 3D Visualization (1/3)

Developed vehicle control and mobility-data acquisition for 3D visualization

3URTTRIREHRE

| =mEES
= R

EEUT A

3D&EHETINT =¥

RIS

PLATEAUESHETIV
(O<IETH)

BREFEE TSV TA— LA

AV starts from a designated spot
and moves to a drone connection point

'S

P



Cooperative Control PF and 3D Visualization PF (2/2)

SiP

3D visualization of coordinated Av/drone movement
between Tsukuba sites (stores, clinics, pharmacies, public facilities)

3D Visualization (2/3) 3D Visualization (3/3)

Drone receives a delivery item from the AV at the connection point Drone returns to the connection point
and transports it to the destination and the AV moves to the designated spot




Data Platform and 3D Visualization PF

SiP

Data Platform integration is expected to enable
external project and intra -consortium collaboration

External Collaboration (Cabinet Office*) Consortium Collaboration (Tokio Marine)

3D visualization of autonomous-bus location data is expected 3D visualization of Tokio Marine traffic-risk data is expected
( Smartphone with h FIWARE
BRI Database Server (Data Integration Piatform) Residential / School Zone Residential Road
N — U‘ — XD XN m—— = - 7 :
I I % '24 4 F-HNERE &
Send Location /
Operation Info Store Data Read Data
Store Static Format and
GTFS Data Send Data
A e
No. a name type J
1 s A dateCreated DateTime s N
2 i AN dateModified DateTime i AN
3 refRoot Relationship ID
4 7 refStop Relationship 7 ID
5 1 stopSequence Number i A recean
6 17, ° location geo:point A 1 1° ) o
7 status Text
. ) . Reference: FY2024 Shared Space Report
*Cabinet Office public call, Oct. 2024

- Excerpt from Report
"Advanced Services and Regulatory Reform Survey"



Existing People

Existing people -flow PF and 3D PF integration is expected to complete

-flow PF and 3D Visualization PF

3D Visualization of People -flow Data

Integration with Tsukuba City's people-flow data is expected

3 RITHIEAE
AR
NIRRT — a8 BEUTER
HITARET U7 e A ERdhAG
YIFES 1)L NRT—% £
SAAH csv
Plateau#fmt7 )L HETILIA L Hhigf X w2 J—R
(o<LIEm) Bar—+ EEAE N 3=
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Reference: Simulation Area and Bases for Cooperative Control PF

Stub generation targets a Tsukuba City area

Bases are departure/arrival points for next  -gen mobility

Target Area Map

The following Tsukuba area is defined as the stub target

{125

() B om = Wy B0 < U T A4 < -

)y 0=V > o<

I < Y AR=T B 1 )
1 N 1 201}
Im “,/: E;;E 2K |
o-v» 24k :

) SEBE :
I o !
' \ (o = l/ 2<1F

\ B O-vY> 24 A
: o \ XAR=TEE "’1“’3

O-—-Ye2
| o<t1§¥r£ * O 1
O—=Y>2<I& |
I YAIVRSTAIE < | 122
| : n-v> >42 1
I © E ﬁB@TEW\? O-v > Positio | Coordinates
: e gLy o< omilxrx n
B=TERE YA

: TEE RN\ @ ><ix ST 36.136825,

o=y 2<if i : st 140.037101

SR TEDE \ O=v> 2< IR

I R e O 5332350 36.136825,
| O—) oy yzps @ R 140.126708
I / I 36.064424,
[ | st 140.126708
I , PRENTS 0. I - 36.064424,
6 ¥ est 140.037101

| AN A7 1S

Target Base Information

The following bases are assumed for stub operation

- Base List

Lawson Higashi-Arai

Lawson Ninomiya
Lawson Katsuragi ES

Conven
ience
Stores

Lawson Kasuga 3
Lawson Kasuga 4
Lawson Science City
Lawson Harukazedai
Lawson Toyosato
Lawson Imakashima
Lawson Tsukuho 2
Lawson Ichinoya
Tsukuba Cityia IM Clinic
Tsukuba Center Clinic
Tsukuba Gakuen Clinic
Takezono Family Clinic
Minami-odori Clinic
Arita Clinic
Sato Clinic
Katsuragi Clinic
Miyamoto IM Clinic
Kenkyu-gakuen Clinic
Tsukuba Tsuiji Clinic
Grace Clinic

Noguchi IM Clinic
Kenkyu-gakuen Clinic
Sugitani Medical
Minano Clinic IM/Resp.
Kawai Clinic

Kurata IM Clinic

Clinics

Lawson Tsukuba Sta. BT

Lawson Shin-Tsukuba Saiki

Lawson Kenkyu-gakuen 2

Matsukiyo Tonarie Q't
Matsukiyo York Town Takezono
Sundrug Tsukuba
Nanzando Takezono
Welcia Gakuen Chuo
Sugi Drug Ninomiya
Welcia Gakuen Ninomiya
Welcia Doho Park-dori
Welcia Matsushiro
EWNE] Welcia Kenkyu-gakuen
(S Tsuruhaiias Tsukuba
Welcia Gakuen Azuma
Welcia Kasuga 3
Akebono Medical
Sugi Drug Amakubo
Welcia Kasuga
Tsuruha iias Tsukuba
Bambi Pharmacy
Welcia Kenkyu-gakuen N.
Welcia Sakura
Tsukuba Station
City Hall
Block 70 (Nanamaru Park)
Univ. of Tsukuba
Univ. of Tsukuba Hospital
Tsukuba Public Health Center
=I0s][[ Toyosato Health Center
[Z=WNi=] Oho Health Center
S Kasuga Community Center
Koike Community Center
Endo-Shinden Community Ctr.
Higashihara Community Ctr.
Nishiyagayo Community Ctr.
Tsukuba Municipal
Shimana Community Ctr.




SiP

Extraction of requirements for vehicles, infrastructure that
contribute tore  -design

University of Tsukuba
AR PN

University of Tsukuba
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Efforts to Implement Mobility Sharing
Efforts Toward Regulatory Reform

¥ SiP

° », AL
N N
Ui

niversity of Tsukuba

~

Overview of Regulatory Reform

For personal mobility, by implementing necessary safety measwsash as utilizing sensor technologies to ensure
pedestrian safety and based on public road demonstration experiments confirming that pedestrian safety can pe
secured, operation at a maximum speed of 10 km/h without individual permits or accompanying safety personnel
shall be allowed, provided that the road environment and method of travel meet the verified safety conditions.

:-U.'l. = = “?l;; ' '. fﬁ?% 8 ,};a .
f;&ZiJ,..,..i, ﬁi A0 Speedcontrol usingLiDAR a7 e :3: A Speedcontrol usingGNSS
o = oSN / £y

FY2023/ 2y Ay dzZSR RA&OdzaaAiz2ya | Y2y3 ¢adzidzol [/ AdéX GKS bl
and development of mobility units equipped with spesappression (vehicle control) functions conducted by Tsukuba
City and the University of Tsukuba

FY2024Through R&D under SIP, technical verification was carried out for functions such as automatic deceleration
control for collision avoidance and alert/notification systems

FY2025C dz(i dzNB L322 f A 08 RANBOUAZ2Yya GUSNB O2YLAESR G GKS b
and public road demonstration tests were conducted.



Efforts to Implement Mobility Sharing

Efforts Toward Regulatory Reform

By adopting sensedbpased digital safety personnel, we propose
regulatory and legal reforms to allow the maximum speed of
personal mobility devices on sidewalks and similar areas to be
increased to 10 km/h. A prototype vehicle was developed and

demonstration tests were conducted.
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Efforts to Implement Mobility Sharing "SI1P
Efforts Toward Regulatory Reform ARMF &Y G 2026/2/5 AM Gray “

A

BLPRA:

niversity of Tiukuba

Validity of Obstacle Detection Range During Public Road Operation
Zone A (Detection area for limiting maximum speed to 6 km/h)

On average, one obstacle is detected approximately every 36 meters of trave

Stationary obstacles such as hedges, trees, parked bicycles, steep slopes, ai
wheel stops account for 77% of all detections.

It is necessary to reconsider the adjustment of detection sensitivity and the
detection of lowheight obstacles.

4%

Zone B (Detection area for forced stopping)
83% of these occurred at wheel stops before and after crosswalks and during
travel on narrow roads. A
While the forced stop function before crosswalks is considered effective in
preventing accidents at crosswalks, unexpected stops may cause anxiety for
passengers and, depending on the situation, may also pose risks.
Considering the effectiveness of the deceleration function, it is necessary to
examine the necessity of the forced stop function.

hBNs Y 6 2026/2/5AM Gray
n=18

p ZONE AP ’ p ZONEBP
Height K 0.3m O 2.0m HeightK 0.5m O 2.0m
Forward rang&k Om O 7.0m Forward rang Om O 3.0m

Lateral rangel 2.0m Lateral range$ 1.0m p P




Efforts to Implement Mobility Sharing
Efforts Toward Regulatory Reform

2 S P

‘,':,—,5;;\_:_",' ﬁ ?})l(’ j(%

® University of Tsukuba

e L. : . Regarding the overall braking performance for detecting both
Verification of the ?‘pp“ca_b'“tY of speed stationary obstacles and approaching obstacles and coming to a stop,
control across vehicles with different the distance to the obstacle at the time of stopping showed no

structures. difference; therefore, the performance can be considered equivalent.

A|th0ugh demonstrations have been conducted using a The tendency to decelerate gradually from 10 km/h to 6 km/h is

handlebartype electric wheelchair, we evaluated the presumed to be due to the control philosophy of tkentoneR3. In the
required performance of a digital safety operator for test from 10 km/h to a full stop, sufficient braking force was confirmed.

vehicles with differing structures, motors, and braking Based on these findings, it became clear that when implementing a

systems. As a comparison target, a small, lightweight ~ digital safety operator and geofencing, it is necessary to select a vehicle

three-wheeled vehicle was selected. equipped with a sufficiently powerful motor, a deceleration mechanism,
and a brake structure that can be electrically controlled.

A NeEMO KintoneR3

0. b 6 bIM i~ 21 KI NTONE
KintoneR A stationary obstacle NeEMOQO A stationary obstacle
. :l‘ 6km/hs = "H | 12
7 H .
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<
i J9A1 R3 £ A c .
: MpoXui 25 - 17 1 g S
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Social systemization of automated driving

Mitsubishi Electric Corporation
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P
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R&D themes

"Social Systemization of Autonomous Driving

(Speed Control and Emergency Stop System for Autonomous Driving Mobility)

Responsible party:

Research Outcomes for Fiscal Year 2025 and Progress Against the Annual Plan

Achievement goals,

To enable safe and secure operation of mobility on neighborhood streets and busy streets, we will construct the

2 S P

Mitsubishi Electric Corporation

mobility platform shown in Figure 1. This platform will coordinate with a mobility data space and utilize not only the
mobilityds own sensors, but also vario
and weather. The target mobility is primarily green slow mobility such as personal mobility devices.

University
of Tsukuba

TMNF
Nippon Koei

KDDI

Tsukuba City

Other
consortiums

A wide variety of mobility platforms (NEC)

UusS sensor s |

Social Systemization of Autonomous Driving
p Mitsubishi Electric Corporation P

]

JEEE:

-

tform (city

N

Data integration

Open-data city data

transportation services, etc. P

Tsukuba City

University of Tsukuba Consortium

/ ” ﬂ
| @
Al
Sensing data camera O%
T o
Dat platform =
ata
integration £ &R Sensing targets
p Weather, construction, infrastructure connector V2| cooperation (pedestrians, vehicles,
’ ’ ’ Roadside motorcycles, obstacles)
, sensors
Traffic
control and %
regulation ’
GNSS
Reservation Automated driving
app/device mobility J/

Figure 1 : Overview of the mobility platform
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R&D themes "Social Systemization of Autonomous Driving
(Speed Control and Emergency Stop System for Autonomous Driving Mobility)

SiP
Progress Status

Figure 2 shows the planned schedule and actual results up to fiscal 2025 for R&D Item 13. Blue arrows indicate planned
activities, red arrows indicate actual achievements.

From FY2023 through FY2024, we carried out requirements definition for social systemization of autonomous driving and
concretized the plan. In FY2024 we adjusted installation of equipment to be used in system construction and demonstration
experiments according to the plan, and using the constructed system we conducted two on-road demonstration experiments in
FY2025. The first demonstration validated data linkage functions between infrastructure sensors and mobility; the second
validated linkage with external data via MDS.

Fiscal year 2023 2024 2025

Quarter 1Q | 2Q [ 3Q [ 4Q | 1Q | 2Q [ 3Q [ 4Q [ 1Q | 2Q | 3Q | 4Q

Social Systemization of Autonomous Driving
1) Requirements Definition (Planned)
(Actual) *

2) System Development (Planned)
(Actual) H

3) Driving Tests (Planned)
(Actual) —’L

4) Demonstration Experiment (Planned)

(Actual) > m—p

5) Data Organization & Analysis (Planned)
(Actual) —’[

Figure 2 : Implementation Plan and Actual Results for R&D themes



R&D themes

"Social Systemization of Autonomous Driving

(Speed Control and Emergency Stop System for Autonomous Driving Mobility)

Progress Status _

Overall system overview
We built an infrastructure-sensor platform to acquire obstacle information on driving routes from infrastructure sensors

and various external data obtained via MDS.
By integrating those data, we implemented safe and secure deceleration/stop control based on risk estimation of

driving mobility, and route-congestion prediction for operation optimization, and conducted
autonomous-driving demonstration experiments in Tsukuba City.

External data provider

External data

etc.)

(weather, events,
construction, traffic,

Infrastructure sensor

[ Detection, tracking, and ]
measurement

External data integration platform

MDS Tsukuba City
data integration platform
> [ Data exchange ] [ Data exchange ]
I/E I/E
| A
External data Traffic
volume

Detection
information

Infrastructure sensor platform
FIWARES City OSx

External data
information

organization

Infrastructure sensor
information
organization

External dat.

Operator terminal

Reservation
information

I Cloud server

Object/target
information

Vehicle

information

Autonomous driving control

Dispatch information

" External data (weather,
events, construction, traffic, etc.)
" Infrastructure sensor
information

v

processing

Autonomous mobility

Sensor

v

Edge PC OS
EEEEE—

Self-localization

Route
generation

A

organization

~
[ Mobility information

" Detection results
" Mobility information (location)

Figure 3. System overview diagram
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