erification Experiments at the Tokyo Waterfront Area"
"Research to Organize and Develop Geographic Data and Urban Traffic Condition Data for
Linkage between Mobility Service and Loglstlcs Service"
Report (summary version)

- NTT DATA Corporation
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Introduction: Overview of the project in FY2020

In FY2020, efforts were made to establish, operate, and promote the portal.
In order to promote the use of portals, we promoted a demonstration project to utilize data held by

companies as a cooperative area, and held an application contest to widely disseminate to the public the
creation of services to solve social issues.

Research on
planning for the
establishment
of intellectual
property
strategies

Improvement
of the
environment to
promote the
utilization of
mobility-related
data

Research and
demonstration
for improving
logistics
efficiency based
on an
architecture
using vehicle
information
such as probes

© 2021 NTT DATA Corporation

Intellectual

'ropei

Problem

?

In promoting various activities, we collaborated with other related projects of the 2nd SIP.

Portal development and promotion

Promote the use of portal sites Portal site development

Opening of the promotion website to the public + Release of the portal site

Create and release a PR video for the portal « Conducted questionnaire to identify issues mainly
«  Study on the establishment of a promotion group related to functionality and UI Design of

for the promotion of the portal « Portal renovation is underway. architecture

4 4 for automated
driving and

As part of our promotion activities Consideration of use Use the portal. From the contest dr'Yer
Data availability, etc. for the logis cases for the use of Anticipated app participants common assistance
industry the portal in other contests Pertaining to functions elements (2) Research
discussion fields and UI /issue sharing

Feedback and study for

the
“ Promotion of demonstration projects Local demonstration ' C?HStFUCtion
0
Case S - (Old issue d)
offer Consideration of data coordination area Kyoto App Contest
« Study on data reflux and cooperative area
« Study for creating services using cooperative area » Application or idea contest for solving problems in
data Kyoto using data on transportation and facilities
“ » Creation of content (videos, etc.) to introduce the (transportation environment information).
initiative
Usefulness,
Offerability, r ’
technical

investigation

v v

In the FY2021 and beyond, as an example of how to
solve regional issues using traffic environment
information, we will build an ecosystem to promote
matching in Kyoto through events to promote data
utilization using MD communet, and aim to realize social
implementation.

In the FY2021 and beyond, we will sort out issues and
examine various specifications to realize the service
creation image that we have created this fiscal year,
and formulate a detailed service creation plan.

NTTDAaTa




1. Portal development and
promotion
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Outline of the implementation of portal site development and

dissemination promotion activities Overall picture

Based on objective feedback from users, we identified improvement points and conducted investigations
into additional functions and improvements in the portal site towards general release
Looking ahead to commercialization, we solicited users and data providers to the service, and we

conducted dissemination activities to gain widespread public recognition.

Development for initial

31Is |eyiod ayy
JO jJudwdojanaqg

uonowo.d
uoneuiwassiqg

Development of additional features
and
considerations for the FY2021

Investigations and development of

features that should be provided as a

business matching site towards the initial

release

v Investigations of additional functions
for a business matching site

v Investigations into UI to improve
usability for users

Identification, consideration, and

development of portal site improvement

points in response to external objective

feedback

v" Feedback on the portal site from
participants in the Kyoto contest
(interviews about the prototype and
improved version)

v Identification of improvement points

Value proposition investigations and
investigations into additional functions
based on feedback from users
v Investigations into UI improvement
» Improvement of the method of
representation for each piece of
content
» Improvement in screen transitions

Initiatives for test operation

Outcomes complement one another

Disseminations activities for

general release

Initiatives and investigations
for commercialization

Requests for the provision of

catalog data and solicitation to the

service towards data holders, who

are pivotal for the content of the

portal site

v Solicitation of enterprises for data
provision

v Enhancement of listed data

Dissemination actives for the public

recognition of activities related to

the portal site

v" Creation of a dissemination
website

v' Review and implementation of
events

Increase the number of member

enterprises, and set rules

v Solicitation of data use
enterprises

v' Set terms of use

v" Investigation of the structure of
data utilization related initiatives

© 2021 NTT DATA Corporation
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1.1 Development of the
portal site
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Development for primary release Implementation plan

Consideration of additional functions in consideration of business

matching sites

® For FY2020, while taking the fact the portal site will be released to some members into consideration, we
set a development policy with a focus on improving the matching rate and usability for users.
v' Approach 1: Initiatives to increase the amount of data handled (data set, seeds/needs) in order to increase

matching parameters

v' Approach 2: Improve ease of matching through innovations regarding ease of use and Ul
v Approach 3: Continuous improvements to usability from user feedback and operational issues

Approach 1

Build a comprehensive
machine learning model

Increase the
amount
of data handled

Periodic collection of
metadata
X See details later

Relevance according to
human intuition

Approach 2

Prompt metadata
description
at data registration
X See details later

Improve the
ease of
matching

Change the content of
log output

Functions will be
improved using
feedback from users
and operational issues

Approach 3
Ongoing
Improvements
to usability

Change the dataset
representation to a
more intuitive format

- Improve the usage
flow from the
perspective of catalog
users

© 2021 NTT DATA Corporation

Through creating a comprehensive machine learning model that includes both data sets and
needs/seeds, create the possibility of new matching that combines needs and data sets (=seeds
that have been specified).

To dynamically reflect the renewal of metadata on the portal site, regularly harvest external
metadata and create a catalog by combining this with our metadata.

By incorporating abstract criteria such as human intuition as well as mechanical criteria such as the
similarity of text descriptions, we became able to encourage users' imagination and associations.

Metadata for data sets and seeds/needs can be registered in a free format. However, we will induce
users to unify each data description to a certain extent.

To make this the recommended input, make changes so that it outputs information of the user who has
accessed the log. We are intent to implement future improvements to recommendations by using the
information that is output here.

- Reflect the opinions of contest participants (improvements responding to complaints that it is hard to view and
difficult to understand)

- Tuning of automatic classification and display of similar data, add "provision" to facet items and apply the new design
- Reflect the opinions of contest winners and data providers

- The visual representation UI was changed from text-based to thumbnail images making it more intuitive.

- Made improvements so that each thumbnail displayed at the linkage destination is also obtained for externally
linked data

- Tuning of the amount of information displayed at one time.

- Optimization of usage flows including the dissemination promotion website
- Redefine screen configuration according to the usage flow
- Unify the design with the dissemination promotion website

020¢ A4

< TZ0C Ad ><

NTTDAaTa



Development for primary release Implementation plan

Functional development schedule

® In phase one of development, we primarily reflected the results of the evaluation conducted in FY2019 in
the addition of CKAN-format data collection functions (periodic harvesting of metadata).

® In phase two of development, we renewed screen design, improved matching accuracy, and added
functions for setting the scope of data disclosure. In addition, we also reflected the opinions we received
from contest participants at the portal site evaluation.

® We have begun the registration of actual data in the operation of the limited release from the third quarter,
and we are conducting investigations for further improvements looking ahead to the release of the
improved version in April.

End of April

Dlsl\_/lelotpment Secondary 2021
liestones *Launch of the portal site  Initial development development Improved
(prototype) releasex release x version

releasex

Development of the S .
portal site Investi Design and

(Initial development) gation 4 development

Operation

el (limited release)

Development of the
portal site
(Secondary
development

. . Design and . Operation
Investigation ATl Testing (limited release)
n

Feed

back
valuation 1

Dissemination
promotion and

evaluation of the
portal site
Design and
Improvements for developmen
the April release
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Development for primary release Implementation results

Periodic harvesting of metadata

® By collecting (harvesting) external metadata on a regular basis, it is possible to dynamically reflect
metadata updates on the data provider side on the portal site.

We will periodically harvest metadata by

-
calling the CKAN API that is already provided _ %

at the link destination from the MDP. Metadata
Data
Provid
| SIP4D Data ortal sit er
~Data
cot  Metadata Z
Metadata
. ax seeds/needs
Periodic ) e e
DAD harvesting tadata fr
: of metadata
*Already linked (on- .
Periodic v
. etadata
harvesting A M?ta_da/t
nalysis
Data yetada of metadata esing

ata ta fro

SIP4D Data

dolmvs S Category search
By linking metadata, this will create a data access
route through the MDP catalog, which will lead to
the potential promotion of the utilization of linked
data.
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Development for primary release implementation results

Metadata description guidance for data registration

® By providing a function that suggests data that has already been registered, it facilitates registration by
the data registrant and increases the relevance of the data to other data by guiding the description.

NTT DaTa ToP BRI gle=—k EE user name [ ol H&EE »

Trusted Glebal Innovator

NTTDH > FILAPIE —4 A. Based on the description, similar data
is searched from a machine learning
model, and already registered data is
@ REST-API OF—4TJ7 AL 1 =#g| displayed. Allow the registrant to refer to
the description.

V

I

NTTDAMRE T BT EXE X OIEERT — 5.

B ET =R A0 - 5 OHBE- 54 [ BtfokEZE O 8T8
¥ EE . O-ERE Ok - e - FE 0 &FF - b - B58 e oo
. B. Allow the registrant to optionall
O & - | O RIS - B HEE - 32 - AR set similar datg (currently, tﬁe Ievel‘gf
0 EE - 5L - BiE O HamE - a5t 0 @ (1 2| similarity is calculated with machine
learning from the description, along with

settings such as category and tag)
Candidates for similar data are proposed
from similar data calculated by current

| machine learning.

C. Suggest tags that are already
registered from the text being
entered by utilizing full text search
technology (already possible for
certain items such as tags).
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Evaluation of the portal site

Implementation plan

® The contest participants and contest evaluators were asked to actually operate the portal site, and
evaluation was conducted by questionnaires and interviews on how the portal site could contribute to data
search for application development and as a mechanism for distribution and utilization of the company's

data.
FY2020
1Q (April-June) 2Q (July-Sept) 3Q (Oct-Dec) 4Q (Jan-Mar)
bortal sit Prototype * Initial release * Secondary
ortal site . . . .
Development of the ve}sion for public rel release
development evelopment of the vefsion for public release Version for public release
Feed
Back
. Feed Feed
Portal site Back Back
evaluation by .
contest participants Przﬂgﬁf}ﬂg | Evaluation 2
Entry deadline 9/11% Final review Results an)nouncement (award
: 8/14 (Development) 8/28 (Idea) * ceremony
Holding of /14 ( P )8/28 ( ) 10/17% * Early Nov.
contest Creation of applications to be submitted ; Comme
ot : Selection .
(application development/ideas) ndation
Implementation . Target for  Main evaluation
period Evaluator Primary concerns evaluation method
- Route navigation - Portal site functions and usability (searchability of data,
After th provider etc.) . Prototype Questionnaire
d del'r ? - Data provider  Possibilities and issues as a system that leads to the yP - Interview
Evaluation €adiine for  Local authority distribution and utilization of data
1 contest
applications - Portal site functions and usability (searchability of data, . .
(After 9/4) » Contest participant etc.) » Prototype %ﬁZ?\t/liZCvnalre
» Data presented and provided by the portal site, API, etc.
After the . ' . . « Initial
Evaluation announcement of c _ » Portal site functions and usability (searchability of data, version I _
> results » Contest winner eDtc.) i and ded by th ite APL for public + Interview
(After late Nov.) - Data presented and provided by the portal site, , etc. P

11 NTTDAaTa
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Evaluation of the portal site Implementation plan

Evaluation design

® We organized the draft portal site evaluation items according to the attributes of the evaluator, created a
questionnaire, and conducted a questionnaire study.

Evaluators and functions for evaluation

Evaluati Number of Evaluation timing Relevant functions*

Evaluator on evaluators Evaluation Evaluation
Role (estimated) 1 5 A B @ D E/F

Contest participant
1  (Development enterprise/idea v X v v v X

Around 10 to 20

enterprise/university) people

Around 5

2 Contest winner Data I v X v v v X
User peopie
Route navigation provider g:g\tligiri
3 (Jorudan, Navitime _ (At least one v » v v v «
Val Laboratory Corporation,
- person from
Ekitan)
each company)
Around 5
Data provider Data providers
4 (Bus, train, distribution, . (At least one v v X v v X
i~ Provider
facility) person from
each company)
Lozl At least one
5 Local authority (Kyoto City) Authorit v v v v v X
y person

*Relevant functions

A: Registration of data information catalog D: Common features for log-in,

B: Utilization of data information catalog homepage, etc.
C: Matching between seeds/needs E: ACCOU”_’C creation
and communication space F: Operation control
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Evaluation of the portal site Implementation plan

Evaluation perspective

value that the portal provides that we investigated in the last fiscal year
*This time, we will evaluate the sections of the portal site inside the red-dotted line

Specify objective and

Method and provided content (define functions)

The below items listed in FY
2018 Report Summary Version,
'2.4 Value for SPF Users", are
positioned as requirements for
the request

-Functions
-Interface
-Data
-Business
-Rules

Requirements

Requirements (merit=value)
*Based on the FY2018 Report Summary
Version

- Each data is managed in a way that is easy to
overlay on a map (for example, being able to

Project success factors

Evaluation of
the portal site
section

System
evaluation

We specified success factors (merit=value) for the project linked to the definition and conception of the

Business evaluation
*Evaluation from the
perspective of data
users and data

© 2021 NTT DATA Corporation

|
|
|
|
|
|
|
|
i 1 providers at the
Functions | btain multiple data for a specific time frame for| | service definition
the desired area) | (service _
1 implementation entity)
|
. . . I
- When collecting multiple data, there is no 1
need to separately develop interfaces, and an 1 Observations for rules
Interface AP| with a standardized specification in SPF : pli\::;l)l;ittll?/: fg?g‘azze
ican be used to reduce the development I users at the service
workload for integrators. 1 definition (service
L By obtaining information from SPF, | implementation entity)
Data nformation from reliable information providers 1
can be obtained. me
- As SPF p_rowdes diverse data, new business Evaluation Social
Business deas are likely to come about, such as criterion for anifi
discovering new products and entering new enot significance
markets using various types of information. Ver'f'qatlont
- Information will be made easier to handle by éxperiments o
standardizing the scope of use (industry, use) (evaluation of 2llgnlflcance as
Rules for the information provided by SPF and the usage cases

iconcept of ownership of the deliverables

produced based on the information.

and service)
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Evaluation of the portal site Implementation plan

Evaluation Items

® In accordance with the success factors, we defined the aspects for evaluation items as, 1. System aspects,
2. Business aspects, and 3. Rules aspects

Category Proposed evaluation items

Seeds/needs registration functions
System

aspects |Data attributes (static/dynamic)

Catalog search functions

Functions for referencing category representation term by automatic classification

Functions for referencing the level of data similarity

Features for catalog registration

When looking at the functions for referencing category representation term by automatic classification, whether all of the
related data and information is included in the same category (recall rate)

Business |When looking at the functions for referencing category representation term by automatic classification, whether any
aspects |unrelated data or information (noise) is not included in the same category (relevance=accuracy)

Whether there are any terms that have been split unnaturally or unintended terms in the category representation terms

When looking at similar data, is all of the related data and information proposed? (recall rate)

When looking at similar data, is there no unrelated data or information (noise) being proposed? (relevance=accuracy)

Are there enterprises that are considering doing business using portal site data?

Do data providers feel that they want to provide to the portal site exclusively? (conformity, reproducibility)

Is the information made easier to handle by standardizing both the scope of use (industry, use) for the information

Rule aspects provided and the concept of ownership of deliverables produced based on the information?
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Evaluation of the portal site Implementation results

Feedback from Users and Extraction of Areas for Improvement

® We conducted interviews with primary participating enterprises who actually used the portal site as well
as contest participants, and we established a response strategy.

Feedback points Response strategy

. The granularity of registered data is inconsistent, and the rules are ) ) ) . .
unclear. (This seems to lead to answers that registered data is difficult . g:)\%essiggftlg tgsnesgiﬂ'?gmjeaqitzg rLt'Lees ;Z;é?: dgg:?auirt'tgezfcge%'ztnimd and linked data
to objectively understand, hard to search, and difficult to compare with yering 9 p
Continue to explore ways to improve functionality

other data.)

. Improved data retrievability in catalog searches (especially when it's . Add "Information Provider" to the filter items, and create a method for specifying with one
harder to find data that you registered yourself compared to that click
o registered by the data registrant) | Implemented in the phase two development release
V]
%- . Solve the issue of missing titles for the 3D display of similar data (automatically hide leading
oS . The display and operation method for the automatic classification graph numbers, extensions, and other strings)
Q and 3D similarity data search are difficult to understand and use. . Aggregation of mixed titles/replace with TJ_U_D_ILLQ_ELLLLI_ESM_QLEE&CLUL&L&LLES—
3_ (remove duplicates of displayed data, usability for changing viewpoints) Implement in the phase two development release
n . Improvement in display and operation methods, noise removal (on-going implementation
Scheduled for April 2021
. ) ; ; . Clarification of the policy. Make improvements so that rules conform throughout the whole
Rul?s regarding the use of the site and the overall handling of data are site, including the portal site public release website.
unclear. | Scheduled for April 2021
. It is difficult to understand how to enter data during registration. . Include examples of entries on the reg|stra|t|on screen and add assistance measures
Im
natural. : Optimize screen flow [ scheduled for April 2021
. There is a large amount of visualized information. It would be good if we

Adjust the visual representation of displayed information and the number displayed

could apply filters.

. When classifying data, I would like to display the meaning of clusters as
a representation similar to human intuition or perception.

J9UUIM 9zZ1id

. Use entity information (the meaning of items) to make decisions when
coming up with ideas

by tagging user attributes.

. If each data is linked to instances, the use of data that is actually used
together may be promoted.

© 2021 NTT DATA Corporation NTT DaTa

| . I am used to Google search, so having the search bar at the beginning is

. I would like push notifications when a comment is added to registered
data. Not noticing the comments could lead to opportunity loss.
8 . We plan to investigate how and when to implement.
t
Q . I want a flag for public or private comments.
©
5]
< . It would be good to analyze needs based on browsing and search history
=
(]
=
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Development of additional functions, etc., and consideration for the

FY2021 Development in the second period
Improvement of data searchabilit

® Improve the searchability of data by adding "information provider" to the refinement items and building a
system that allows both data providers and data users to identify data providers with a single click.

(MD communet) TOP HET 4 T—4iEE FT—A5HF - RO —HERE EN

Q ®wrELEF—D-R Aot v S
[
sSwEHH S8 v 10 v 508 <° 2 3 4 5 6 7 > =% BOAD
£ 02190 4 1-10 &K= F—HN—2R v
[ BHSAYEASIPAD ] MY CITY FORECAST b U] v
&4 v
[CNFETED] ([CEVHRWEITETE. bhzoES s
NS ESR>TVD, BRULET SEH0ETN ? FLIEE, EERIREE ~
BEEN D TAWAORLOEBRAFTIIZ S ESEDNTULET, 1593E . 1 =
AESHEST (8] 5, BRUCASHETREED STV ZE A2 DOUXD FPIRARAL (6)
N | E D NFEIN, EOHEORETCTHROES) SOFIERETET ‘i’j}’ FEYORYIE- )
e M5 EAET —SEE- (3)
e ERATAEEWET ERHEE st U (2)
I 0l EoER3
. T RERE 4
[ B5SEARIBASIPAD ] J\W Y THRAT I NH—4
SREHA v
ERIETEHRTERZT—YTY. B v -
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Develol:)ment of additional functions, etc., and studies for the
FY202

2nd phase development
Assistance W|th user data entr

® By adding input support functions such as input examples on the registration screen and suggestions for
tags that have already been registered, we have made it easier to enter information in a free format.

MD commune) ToP HET—T FoRE Bz ind F-5BH~ it i) L = og79k

——2AH b
BET—4 @ BET—5 SIEEET 4 745774 mEr—4 LREIR
IU7? ® RER

Input Example AIREAEE

-
NEAPIT—4H AN
] ] HITERT F 5. T HET v FIHIR
{10 communat) oL
B &% AO- 5
Copyright 2020 MD communet. All rights reserved #nFIY
. e e 2852 EHaEs
e . U—ERE
RS - BT - R .1 =
THLE— K B - 8
s ==t ggyh6ard input
fm (Sugeestpreviously registered
HEERE - i == tags)
- V
59 = I \ [ Ho7Em ]
o
s R S Ce R T e SRR R
S—SIEHR (8) =
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Improvement of the screen image of the first stage of development

17

NTTDATAa



Development of additional functions, etc. and study for the
FY2021 Development for the FY2021

Review of improvement policy

® Based on the evaluation results, for the FY2021, we established an improvement strategy of improving the
flow from the dissemination promotion website to the portal site, to the data catalog, and representing
content in a more intuitive manner, with the expectation that the portal site will be used by more users.

® Change representations based on objects such as text
and figures to representations based on thumbnail
images
> For each data set that was collected externally,

Intuitive : g - i
representations of the ?b?:gliiyeflo that a representative thumbnail image is
data catalog ® Adjust information that is visualized

» Adjust the amount of information displayed by
applying filters for visualized information. Make it
easier to see and get to the data you want to find

® Clearly define the roles of the dissemination promotion
website and the portal site, and optimize the routing to

Improve usage flow the data catalog.

from the user's > Review the definition of each screen and screen

perspective transition
> Integrate with the dissemination promotion website

(for example, improve the design)

Integrate the dissemination promotion website and the portal site, and
work to optimize access to the data catalog and significantly improve
the displayed information and UI

© 2021 NTT DATA Corporation NTT DaTa




Development of additional functions
FY2021 Development for the FY2021

etc. and study for the

Portal site after improvement (image)

® As the line to the portal site is complicated, the design will be improved to allow direct transition from the promotion
website to the catalog search.

® By changing to a thumbnail image-based representation, we aim to achieve an intuitive Ul.

Dissemination
promotion website

Optimize the path
to the data catalog

Portal Site (TOP) - Data Catalog

Representations of the
data catalog based on
thumbnail images
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1.2 Promotion of portal sites
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Promotion activity policy

® As the portal site is scheduled to be released this year, it was decided to carry out various
dissemination and promotion activities for the purpose of expanding the data, increasing the number of
participating companies, and raising awareness of the portal site in order to make it known to the
world that it is an attractive portal site.

® Based on the results of the previous year's project, the project was designed to be "unique to MD
Communet" with an eye to future business development. The goal is to clarify the points of appeal and
to have both the public and private sectors agree on this initiative.

Making friends to create MD communet together Data listing unique to MD communet Increase awareness of MD communet

ﬁm ’TAXI
. . . E % Maas i.p.‘ Elﬁﬁﬁ
U7\ G -
RSN i/ ik . I I
s
3 /Ek BRTE

v" To find partners who endorse the efforts of MD
communet and can create it with us together

v/ Conduct investigations into the promotion
system based on data utilization activities using
MD communet

v’ Establishing terms of use that allow for smooth

transactions between users.

© 2021 NTT DATA Corporation

v In order to promote the use of data, we will

collect traffic environment information from

various companies and publish it as catalog data.

v Collect information on the transportation
environment from a wide range of public and
private sources, and publish the unique data of
MD communet as catalog data.

Create opportunities to communicate
information about MD communet

Conduct various promotional activities
such as exhibitions, events, and news

releases

NTTDAaTa



FY2020 Promotional action plan

® Activities were detailed in preparation for the first release of the portal site and the second release at
the end of April, which are major milestones in the FY2020 plan. Activity policies and tasks were
identified for the content of activities, and preparations were made to ensure that they would be

released.

Action Plan Main Activities

activities

Contracts/
Rules

Internet
portal
(Promotion
HP/)
(Portal)

Event
Support

To expand catalog data
Efforts

Agree to publish the data on the portal Site to the data providers (target:
companies participating in the first phase of SIP and interviewees in
FY2019)

Publication of additional catalogs for primary participating companies
Reaching an agreement with the secondary participating candidate
companies to post the information on the portal site

Publication of catalogs of companies that are candidates for secondary
pzrﬁripzrinn

Re-visit hearing sites in previous years / reach agreement on
publication

Confirmation of specific data specifications

Additional discussion with primary participating companies
Additional Catalog Listing

Acquire participating
companies

Obtain agreement to participate from data providers (target companies
participating in the first phase of SIP and interviewees in FY2019).
Selection of candidate companies for secondary participation
Exchanging opinions and building consensus on use with candidate
companies for secondary participation

Coordination and contract for participation

Re-visit hearing sites in previous years / reach agreement on
publication

P16 Visit candidate companies / reach consensus on listing
Confirmation of specific data specifications (creation of
registration forms)

Formulation of portal site
terms of use and contracts

Formulation of terms of use for the portal site

Individual coordination with participating companies (if necessary)
Conclusion of contracts with participating companies based on the terms of
use of the portal site

Development/maintenance of terms of use for this portal site
Conclusion of contracts with participating companies

Consideration of contents
for promotion website

Planning, production, and publication of promotion websites
v" Consensus building within the SIP on the content of the promotion
website
Publication of use cases
v' 2019 results for issues b, ¢, and d are posted as use cases.
v" Consideration and target selection for posting new use cases for the
second release

« Planning and production of content for promotion websites
« Organize the empirical results of issues b, ¢, and d and make

use cases

Setting the public range of
the portal

Open to companies participating in SIP Phase 1, data providers, and
interviewees

Consideration of publication method/information to
publishers

Promotional events

Idea generation event using Prof. Shirasaka's idea generation method at
Keio University

Event planning/preparation/implementation
Attract participating companies

SIP results briefing

Experiencing the portal site at the SIP results briefing

Event planning/preparation/implementation

© 2021 NTT DATA Corporation
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MD communet identification of appeal points

® It is necessary to establish a world view that we will create with the companies who will participate in
MD communet to identify the appeal of MD communet. Therefore, based on the purpose of the
project and the concept that was put forth in the previous fiscal year, we reorganized the world view
aimed for by MD communet and the value it provides.

Ecosystem to be formed by this project

v' We will form an ecosystem for creating and facilitating data utilization businesses by using the
assets and specialized capabilities of the various enterprises and groups that will participate in this

.@. 4
Y,

project.

(7))
0]
<
(@)
)
=
”
0]
Q
=
[}
=
o
3
Portal site
Provision of assets Data
(Data, services, etc.) arrangement/reference

»
»

A

. . . - The role we would like
Business lntegratlon participating enterprise to

cooperate with
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Identification of stakeholders in this project

® We organized and investigated both public and private stakeholders necessary to bring about the
ecosystem that MD communet is aiming for. In addition to the companies summarized in the previous
fiscal year, we added new enterprises that we saw from these investigations, and initially, we selected

potential companies focused on those related to SIP

Survey of public and private data holders
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Development of terms of use for portal sites

® The terms of use for MD communet were developed for the use of the portal site. In developing the
terms of use, we referred to the terms of use used in the platforms of other SIP themes, and existing

terms of use and guidelines such as the Ministry of Economy, Trade and Industry's Guidelines for
Contracts on the Use of AI and Data.

<Overview >

B As a portal site, the scope of service provision is mainly business matching.

m For data transactions after business matching, it is assumed that a relative contract will be concluded between the
data provider and the data user.

B In principle, the rights to the provided data belong to the data provider.

Scope covered by the image and terms of use of the portal site
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Creation and publication of a promotion website

® It is necessary to have a tool to introduce MD communet to the candidate businesses and to have them
widely recognize and be interested in it in the future development of dissemination. To this end, we
created a promotion website and opened it to the pubilic.

® After the release of the MD communet promotion website, we were able to use it as a tool to increase

awareness and introduce our products by linking it to various news releases and SIP automated driving
related websites.
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Organizing MD communet events

® In order to promote awareness of MD communet and the possibilities of utilizing mobility data, an event
was held to rediscover the value of mobility data, experience idea generation methods, and meet
potential partner companies through idea generation in a semi-closed environment.

® The event not only achieved the above, but also generated ideas for future business and connections
between companies, and we will continue to hold such events in the future.

Event Design Scenes from the event

1.2 R—ZI4A MOEEB{EE
MD communet{A>b B

MD communet{Axt (P47 4PRIZI-2537) OBK
T S0ERE S AT ET. SAREICEEYTF S OEMI MY SR I TETEC
8 PATFPRAAOFEEHELTESW SMETEHOI AN SR ARRBOL TS ALTIEL
u SRR T FIEECT, - anBi e ReRR I SRR L TR

s
vy@ re: wPa B

FFEDI T,
IO
W22

THATAEGREES | |
EEALE SR

-5 THIBLT, & 0D, 2, DEHELT RN TE LA A MBREL T EANE L
s, @y BELU T TN BB LEY.
<D-FLIvIOEh>

miro

B R T S

D LA T
LEEUT T SOE M ED. EPAFPRAOFELEBL. BT SR

EEUFAT - SOE@ICHIC EHEDE S ARIHICER = —EniE st RoRE

a7

LE8HE>N00-8~
.

© 2021 NTT DATA Corporation NTT DaTa



SIP Interim results briefing

® At the SIP interim results briefing, we introduced MD communet through video and exhibition panels,
and provided a demonstration of the portal site. We were able to have many visitors understand MD
communet and promote its spread in the future.

® Through this exhibition, it is thought that services and tools that make it easy for people to imagine
that current efforts can contribute to solving social issues are necessary for future development of
dissemination and promotion.
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Results of external promotion activities

® To raise the awareness of MD communet, we conducted various promotion activities. From FY2021
onwards, we will actively conduct promotion activities in line with each phase.

Description Date Remarks

Cabinet Office press release
NEDO/NTT Data news release October 27, 2020 Implemented for each company

Release of dissemination promotion website October 27, 2020 Link posted to SIP café

Published in the November edition of the NTT
Technical Journal

SIP-adus Workshop 2020 Progress Report

November 2, 2020

November 10, 2020

Meeting
Published in SIP café news November 10, 2020 PR video released from Jan 16
. *Was available on archive until
NTT Data Innovation Conference January 28, 29, 2021 February 26
MD communet Event March 23, 2021
SIP Progress Report Meeting March 25, 26, 2021

In collaboration with SIP Café

REREBHEA—ZILY A b TMD communety TE SRIDLEHS

@ s oy voa=az. s
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List of participating companies

® In order to promote the use of data, it is important to collect transportation environment information
from various companies and publish it as catalog data. As a result, 9 companies and 2 organizations
agreed to join MD communet as members.

e In the future, with the aim of creating new services by data users, efforts will be made to involve
potential data users in the business.
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List of data categories for which catalog data has been or will be acquired

® Through catalog data provision from participating enterprises and interviews with companies, we were
able to obtain over 6000 items of catalog data, and through approaching enterprises, we were able to get
prospects for obtaining advanced data such as that from on-board probes.

10

11

12

13

14

15

16

17

18

19

20

Data category

Information from on-board probes
(trucks)

Information from on-board probes (taxi)

Information from on-board probes
(bus)

Information from on-board probes
(construction vehicles)

Information from on-board probes
(general traffic)

Information from on-board probes (special
vehicles)

High-level traffic information (traffic
information by lane)

Data of accident prone locations
Weather conditions
Information on Twitter

Network data about pedestrian spaces

Mobile spatial statistics (population
distribution)

Information on locations prone to
sudden deceleration

Digital national land information
(inundation areas (rivers and tsunami))

Information on roads with risk of
flooding

3D maps (road width/vehicle height limit)
3D maps (pedestrian crossings)

3D maps (lane data)

3D maps (fundamental geospatial map)

2D maps

#

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

B9

40

Data category

Public transportation operation
information (trains, buses, etc.)

Traffic jam information

Traffic restriction information
(width/height/weight restrictions)

On-board camera information
Points to be avoided
VICS information

Traffic jam forecast information

Video from the drive recorders of
commercial vehicles

Information from roadside cameras
Lane restriction information (static)
Drive information

Prediction for human flow and traffic

Traffic lights for pedestrians

Information on past disasters

Information on disasters that are
currently occurring

Status of roadside trees

Information on underground
installations (location, depth)

Drivable routes according to vehicle size

Parked vehicle information

Surrounding vehicles, anticipatory
information

#

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Data category

Pedestrians in the vicinity, anticipatory
information

Construction site route information
Accident vehicle location information
Parking lot information

Local event information

Availability of cycle sharing

Sites where emergency vehicles are
currently dispatched

Neighborhood agreement information
Doorstep information
Driver rest areas

Toilet information

Crossing information (graphic rendering
data)

Rest spots (benches)
Barrier/barrier-free information

Traffic light information (dynamic)
Level crossing information (dynamic)
Traffic jam statistics data

River water levels

Lane restriction information (semi-
dynamic)

Powerline height

61

62

63

64

65

66

67

68

69

70

71

72

Data category

Traffic signs

Public facility/Commercial facility
Carry-in port (for trucks)

Parking lot (for trucks)

Place to rest (for trucks)
Restaurant information

Taxi company information
Specific local information

Public wireless networks, WiFi spots
Information about specific areas
Map data (car navigation system)

3D point cloud data

Bold text: Acquired data
(or expected)




Benefits of participating in the MD communet initiative and future challenges

® To further clarify how data users will use collected data, in addition to initial participant enterprises
who are already using the limited release version, we conducted interviews and held discussions about
how to use the portal site with potential participant enterprises whom we approached for participation.

Value Issues

v Sales Channels for new data (including PR)

v' We can learn about the needs of users o
) . ) v' Data processing issues
Data providers v' Matching with other sectors . .
) o o v' Lack of community functions
(enterprises/organizations/local authorities, etc.)

v' Expectations for use as a matching tool

v" Enhance data
v Can reduce the effort needed to search for

data o
Data users . ] authorities)
v Matching with other sectors

(completeness/collaboration with local

] o o v' Enhance sample data
(enterprises/organizations/local authorities, etc.) ] ]
Create closed community functions

v Improve environments that data can be
v' Develop new markets )
. ) used (particularly for other sectors)
Data platforms v' Matching with other sectors, usage case L .
] v' Step up from verification experiments
creation .
to business
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Interviews about future business models

® When investigating future promotion systems and business models, we interviewed initial
participating enterprises about what kind of portal site functions and systems are required.

Requirements demanded (for functions)

Requirements demanded (for systems)

Data provider

Differentiation with other portal sites
Provision of processed data through the
portal site

One-stop transactions including

agreement/payment

Establish a business model and structure
that can be operated even after the SIP

period

Data users

Standardization of APIs and data formats

Improvement in data completeness

Establish a system that can implement
measures for standardization and
promote them

Collaboration with local authorities, open

data organizations, and civic tech

Data platforms

Mechanisms where collaboration is
possible without significant modifications
to functions (ease of collaboration)
Create systems where platforms can
develop other areas through

collaboration.

Organize business models for
collaboration with membership-based
data platforms (scope of data disclosure,

usage fees, etc.)
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Consideration of business model and promotion system

® Based on the aforementioned interviews, we investigated the business model and the promotion
system. From the FY2021 onwards, we will conduct investigations focusing on the below three
points and proceed so that they can be reflected in the system.

With regard to data providers, while they are optimistic about listing on the portal site to increase sales channels, they are

also expecting certain value that can only be obtained by listing on the portal site.

> We need to closely examine the value we can provide in addition to listing it on the catalog.

E.g., Data storage and data processing such as privacy practices

From the perspective of data users, they want not only data completeness but also have data in an easy-to-use format.

» We will conduct assessments in the FY2021's operations for the promotion system and others, such as
conducting data standardization and data format conversion in the form of intermediate processing on the

portal site.

E.g., Coordination with local authorities and civic tech organizations, and investigations into promotion system for
standardization

If we pursue differentiation from other portal sites, business matching could possibly become one factor in differentiation.

> We will construct systems for providing value on the portal site, including intervening as
consultants when necessary for semi-closed business matching.
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Initiatives for the FY2021

® In this fiscal year, as part of the dissemination and promotion activities for the release of the portal site,
we have mainly carried out promotional activities to attract and recognize data providers to promote
data expansion and MD communet initiatives, and the maintenance of the terms of use.

e In the FY2021, we will make improvements based on feedback from users, such as promoting
matching on the portal site, creating services and tools for more effective promotion, and reviewing the
operation of the portal site after it is opened to the public.

Target of activities Action Plan

« Expansion of government-derived data
Efforts to expand catalog data « Improving the comprehensiveness of traffic and environmental
information catalog data

« Attracting Data Users

Business Matching Acquire participating companies . Further expansion of data providers

- Creation of business matching use case examples

Expansion of use cases « Creating data x data matching use case examples

+ Review of operations after general release

Portal site operation « Establishment of a support system for portal site users

Structure/Rules - Verification of the portal site business model (profitability, etc.)

« Interviews with users of the portal site
« Recommendations and initiatives for issues that need to be resolved for
data provision and use

Examination of promotion system

Promotional Events « Conducting various online and offline events and seminars
Promotional
Activities

« Creation of tools and other materials to introduce MD Communet's
services in an easy-to-understand manner

© 2021 NTT DATA Corporation NTT DaTa
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Outline of implementation Overview

® For the purpose of the utilization and collaboration on cooperative data in the logistics sector that will
result in solving cross-industry societal issues, we extracted possible data candidates for
collaboration fields related to the initiatives and issues of logistics companies, based on
investigations into the issues that the logistics industry is facing.

® Based on discussions regarding studies and verification of the optimization of logistics based on an
architecture that utilizes vehicle information such as SIP probes (hereafter, SIP logistics
optimization), we investigated service creation concepts that utilize the portal site taking into
account issues and the direction of the solutions for issues related to the usability and availability of
the above data candidates.

Organize data that is also
expected to be used in other
sectors

Initiatives in the
logistics sector

Extract and generate data that can be
made available for collaboration fields
between logistics and other sectors

Sp|al} uoie.loqe|jod 10j
djgejieAe apew 3¢ ued
jey] sajepipued ejep
ojul suonebsaAul

Identify keywords of the logistics
industry from the initiatives and
issues of logistics companies
Extract data candidates tied to
keywords

» Obtain a data provision list from
SIP logistics optimization
companies

Match data candidates related to
keywords with the list of provided
data presented by the logistics
sector

Extract data that can be made
available for cooperative fields in
the logistics sector

Select usage cases based on data

that can be made available for
collaboration fields

Identify issues related to data
usability and availability for each
usage case

Investigations of the orientation and

the concept of service creation for
solving issues

Sp|ol} uone.aoqe|jo0d
10} ejep jo Ajjjiqejieae
pue Ajljiqesn ayy
ojul suoiebnsanul

Identify usage cases related to
important keywords that are
linked to data that can be made
available for collaboration fields
in the logistics sector

We based the usage cases on the
usage cases investigated in
FY2019

Identify issues related to the usability and
availability of data handled in usage cases
with SIP logistics optimization companies
To improve data availability (for
collaboration fields), while referring to the
reference architecture for Society5.0, we
assumed issues from the three perspectives
of rules, business, and technical and studied
potential approaches.

Investigations of issues regarding
making data available for collaboration
fields that were identified based on
discussions with SIP logistics
optimization companies and
investigations into concepts for the
creation of services based on the
orientation of solutions
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Survey and research content and procedures (summary)

For this fiscal year, for collaboration data candidates that will solve cross-industry issues, we identified
issues in achieving the provision of collaboration field data so that the specific data generated in the
logistics industry can be utilized and used on the portal site.

( 2 3 Enhancement of usage cases that use data: Usage cases within and
etween sectors e ————————

Logistics sector Navigation sector
Serwce
Portal site i ——— S
[ Collaboration data fleld rovision of collaboration field data

Data and information
management/utilization

Data evolves
autonomously through
data exchange by data

users

Hh'alhbwnent of data used

ogistics: On-Md probe (drive

information) \\

Navigation: Congestion i 'nf.prmatlon,

Community support

> Information | | .. information relaté {o the
L Information information
precision Weather related to | 0o gestion verification of automated
map conditions disasters information driving, route search histowy
e |
N
\\
~
~\
~

~
. mplementation process \\\

2.
1. Study enhanced 2- Study usage cases oprrr—
within and between ) Organize issues nvestigate the -
data sectors Reconfirm Study the fi f dat - specification Draft data specification
usability udy the flow of data provision when data is for collaboration fields
Investigate the Verification for SIP . . . provided )
architecture for utilizing logistics optimization Theoretical testing with sample Draw up detailed plans for
on-board probes companies § data Specification F_\_(20_21 s ve_n_ﬂca_tlon
p /
Reorganize candidates confirmation of verification Confirm ) ) review during (Utilization verification for
for collaboration fields data availability Investigate technical collection/genera other sectors)
processing specifications tion
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Survey and research content and procedures (overall schedule)

® Since the collaboration event with JAMA was postponed, we made a video introducing MD communet and
released it at promotional events such as SIP-adus workshop, SIP-Café*1 and interim results presentation.

® Promoted the creation of data linkage cases at the level of specific data items in cooperation with the
contractor of SIP Logistics Efficiency Improvement*2.

FY2020

4 5 6 1 8 9 10 11 12 1 2 3

milestone Wwith JAMA Primary release of the
Collaborative Events portal
Postponed to 2021.

JAMA event-related

| Content review and creation %= . *Video at SIP-adus workshop
________ —_ plan Content review and

——— - change

creation Video posted on SIP Café
Support for various events *

Videos and portals
displayed at SIP results
briefing

Creation of concrete

examples _Of C_Iata Extended use case study case study Consideration of collaboration with SIP logistics efficiency mprovement+2
collaboration in the

field of logistics

logistics issues in light of changes in the
social environment by Corona and others

candidate data for

cooperative areaing Data specification/business model

Appropriate review and investigation of > Reorganization of > Implementation period of the study

1 SIP café article: https://sip-cafe.media/info/5449/ SIP café onTube: https://youtu.be/F6sOBwkFwIU

2 Strategic Innovation Program (SIP) Phase 2 / Automated Driving (System and Service Expansion) Research and Demonstration for Improving Logistics Efficiency Based on Architecture Using
Vehicle Information such as Probes
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Details and procedures of the research and study (study policy for the

cooperative area data candidates)

® In order to explore the possibility of generating and providing candidate data for the cooperative
area in the logistics field that can be used in other fields, we confirmed the types of data and the
data specifications of the data targeted in the demonstration of the logistics service measures for SIP
automated driving.

Collaboration field data list (data that is also expected to be used in other

sectors)

Driving behavior related/carry-in port /drive information by vehicle type/
Load/unload waiting status/place to rest

T -

Extract and generate possible data for collaboration fields between logistics
and other sectors

Data Request
candidate

Study details

Example of data to be generated: Vehicle attributes x break time x location
information=place to rest where large vehicles can stop

i,

Grasp the actual condition

o Acquire information Acquisition of :
SIP logistics : . : . based on analysis of
efficiency ;h{alt W'” helt|:? co'r)cﬂrm tlnformattlpnlthaglt he!pat operation data and share the
improvement aily inspection items 0 ascertain load weig information
side business - :
Implementation Vehicle senor Load weight gage Digital t?ncfzimssﬁjrélocatlon
details information

Tablet operation
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Contents and procedures of the research and study (study of data processing

methods for the cooperative area)
List of cooperative area data (which are expected to be used in other fields
® We identified keywords from FY2019 interviews with logistics companies, guidelines related to logistics,

initiatives that are considered beneficial or have gained attention from a CSR perspective, and we set
investigations into data candidates which are expected to be used in the logistic sector as a foundation.

Keyword i n of logistics companies regarding keywords, CSR information, information for various guidelines)

Carry-in port information - It is rare to conduct a new delivery to a building with a carry-in port. However, this information is useful for first-time deliveries.
- When using a trailer, you want to know the route to the carry-in port. However, as of present, information to the carry-in port (including the route) is not shared.

Load/unload waiting information| The sharing of the load/unload waiting information is currently only carried out on an individual level among drivers, so efficiency can be improved by sharing this
information.
Furthermore, since the time to receive loads is highly related to delivery volume, it will also be necessary to share this information.

Place to rest information This is useful because it takes time to search for rest stops when delivering to new locations.
However, it will be necessary to pay attention to parking lot vacancies.
Information on vehicle width | - This has a high usage value in pre-departure route setting. This is useful as commercially available navigation systems do not include information on vehicle height
and height - It would be beneficial if information was included on whether it was possible to turn. This is theoretically possible if vehicle length is added.
Drive information - This has a high usage value in pre-departure route setting. It would be useful to respond to dynamic information and to link this with width and height information.
- Efficiency can be achieved if traffic-related information that is shared between drivers is made available. Also, drivers do not consider this competitive field
information.
Information on road Because information is not centrally managed by the police, Ministry of Land, Infrastructure, Transport and Tourism, local authorities, and construction companies,
construction etc.
Information on collapsed During disaster relief, as road conditions are sometimes confirmed by phoning facilities such as hospitals by phone to check road conditions, it would be useful to havel
structures information on collapsed structures.
Service Area/Parking Area The issue of there not being many rest areas for trailers at service and parking issues is significant. It would be beneficial if information regarding vacancies at service
Information and parking was shared.
On-board devices with an on- | - In addition to the parking location and speed information that was previously collected using digital tachographs, we will gradually install integrated on-board

board communication function | devices to all delivery vehicles that collect operation data such as travel paths created from driving video collected by drive recorders and information gained from GPS|
that combines a drive recorder | antennas
and a digital tachograph - Automate the registration of locations where near-misses were experienced, and set drive start and end

White Logistics In support of the "White Logistics Movement," an initiative from enterprises involved in logistics, we are working on improving logistics with mutual understanding
and cooperation from stakeholders, including business partners, to bring about high-productivity logistics and work style reform. (Ministry of Land, Infrastructure,
Transport and Tourism, Ministry of Economy, Trade and Industry, Ministry of Agriculture, Forestry and Fisheries)

List of White Logistics initiatives| Of the participating enterprises, which initiatives are being thoroughly implemented?
- Specific implementation efforts are not clearly stated.

Guidelines aimed at improving | Guidelines that describe specific measures for the improvement of the logistics industry
long working hours and the - Since these guidelines were developed jointly by the government and the private sector, we decided there was no issue in assuming that logistics companies are
trading environment through | promoting their initiatives based on these guidelines.
cooperation between consignors| (Ministry of Land, Infrastructure, Transport and Tourism, Ministry of Health, Labour and Welfare, Japan Trucking Association)
and transport companies

Pallet information As pallets are often lost, if location information is shared about where each pallet is located, efficiency can be achieved by one company collecting them all without
having to collect them individually.

Congestion information As this is an initiative to plan deliveries avoiding congested times, congestion information is returned as statistical information to improve accuracy.
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Contents and procedures of the research and study (study of data processing

methods for the cooperative area)
List of cooperative area data (which are expected to be used in other fields
e Of the data extracted from usage cases investigated up until FY2019, we defined usages cases for

this fiscal year from keywords applicable to data that can be made available for collaboration fields
presented by SIP logistics optimization companies.

Data categories identified as Relationship with vehicle information, which is a
useful in use cases considered data-name Keywords. candidate for data utilization on the SIP logistics
through FY2019. efficiency side

Information on loading docks, waiting areas, resting spots, vehicle
Map Information 2D map width and height, and
Passage performance information
Position Information on loading docks, waiting lists, resting spots, and traffic o
records
Speed Waiting information and traffic performance information (@)
Drivmignz,?r:avtigngpmbe Emergency brake Passage performance information O
Sudden acceleration Passage performance information O
Sharp turn Passage performance information O Usages cases for
Probe information (truck) Position (immediate) Passage performance information (@) FYZOZO
fcbe infor:’,’:;iizggonsvumon Position (immediate) Passage performance information
Probe information (bus) Position (immediate) Passage performance information = . Generate p|ace to
Advanced probe information - Passage performance information - rest information
breadth Vehicle width and height information = ° _Generatlt_)n Of drlve
Height Vehicle width and height inf ti |nf0rmat|0n
. eig ehicle width and height information = -
Road Information « Generation of carry-
Traffic record Passage performance information o in pOI‘t information
Vehicle control Road construction information -
Traffic Information Traffic control Road construction information - We left out |0ad/un|oad
Congestion (e.g. traffic) Congestion Information = Waltlng information as it
Position Loading port information, waiting information - WOUId be the same data
Public facilities information Exit and entrance Loading entrance information - processing process as
Rest Spot Information on rest spots, SA/PA information = places to rest and carry-
Public Restroom Information Position Rest Spot Information - in pOI’tS.
Road conditions Collapse Information =
Disaster Prevention Information Earthquake Collapse Information -
Rainfall Collapse Information -
Congestion Information = Congestion Information =
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Implementation (hypothesis testing for data collaboration area)

Setting of use cases

® (1) Data distribution using vehicle information as an asset, which is a candidate for data utilization in
the SIP logistics efficiency improvement side, and (2) Issues related to the utilization of data
extracted from the asset were examined by setting up use cases.

® In selecting use cases, from among the use cases for data use in each field (logistics, local
government, construction, navigation, automobile, and infrastructure) studied up to the last fiscal
year, those that are considered to be capable of cross-sectoral utilization for operations that handle
vehicles are selected.

Defined usage cases

1  Generation of rest We will identify places to rest that can be used by
spot information trucks by linking the GPS of digital tachometers and
spot information

2  Generation of drive We will identify drive data by car type by linking the
data GPS of car navigation systems and the direction of
travel with road link information

3  Generation of carry-in  We will identify spot (delivery location) carry-in ports
port data by linking the GPS of digital tachometers with spot
information and road link information.
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Details of implementation (hypothesis building for the cooperative area

of data)
Study of data processing and combination methods

® The vehicle probe data that is actually acquired is difficult to handle in its original state due to the
privacy information it contains and the huge amount of data items and data volume.

® Therefore, we assumed that by processing and matching with other data, we could explore the
possibility of providing data and increase the value of data use

Flow of processing and combining information from on-board probes

Service for analyzing
the structure of road
surface drainage

O )
CAN/
Digital

tachometer

(Raw data)

Services for
analyzing the
status of near-
misses

Q>3 —umLunuomoo T

<< ‘ p
<<= N :
5 r New
@ C (o) services
) C
S (S]
( \ S S
User i =
(Driver) n n
g g

Combining

New .
Itipl
standards ingrumgiign, External data
. . . . 1 H f
items Linking with determination o Road surface
in line with timetables, adjust conditions gradien
data accuracy threshold
_ value_
Asset layer Data integration layer+ Data layer Function layer Business layer
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Details of implementation (hypothesis building for the cooperative area of data)

Study of data processing outline

® The overview of data processing was investigated by extracting data from assets, processing it,
and creating services through using processed data as a series of flows. We assumed that the
extraction process would conduct searches and bind asset data, and the processing process
generates valuable data by combining processed data with data obtained externally.

Data extraction and processing flow

processed data

CAENS - [
Engllne information > Processed data (data) Processed data (function layer Create services
Extraction @ Processing |7—L> that utilize
(2

- Place to rest
information
. Latitude || Latitude oy v "
\V ; ;
Longitude L_ongltud - Carry-in port
Name Link information
Driving daily report Externally acquired data

Spot information  Road link information

Work informafion
/

Converted I;
to electronic T w
data
aiin W AN
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Implementation (Hypothesis building for data transformation into cooperative area)

Perspectives on issues for the cooperative area of data

® Based on the list of data items of "available vehicle information" provided by SIP logistics
optimization companies, we investigated the usability and availability of data handled in usage cases
up until now.

® To improve data availability (for collaboration fields), while referring to the reference architecture for
Society5.0, we estimated issues from the three perspectives of rules, business, and technical, and
studied potential approaches.

The three perspectives for making data available for cooperative field

Rules

Laws, regulations (E.g., Personal Information
Protection Act, trade secrets)

Rules  —
Business

) . . BUSINESG " | 7 s
Services, terms, and agreements, business practices e EomNRES

> — F—54y b, BR-a—F,
e R F-3nsnTY

1 55— F—SER. F—SEE
Technical/ To2ER FoaoLLBog, W1t 2

Technical | T

$—EX, YYa—al,
IaYATL RERBS

Society 5.0 Y 77 LV AT —F77F ¥ (REFRHELD)

Data utilization and processing for each usage case
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Details of implementation (hypothesis verification toward the cooperative area of data)

Issues and approaches toward the cooperative area of data defined for each use case

® Regarding the asset level data used for the usage cases set (provision of place to rest information
drive information, carry-in port information), after deciding an extraction strategy, we constructed a
hypothesis pertaining to issues and initiatives aimed at making data available for collaboration fields
and held discussions with SIP logistics optimization companies.

Issues and initiatives aimed at making the set data available for collaboration fields for each usage case

lé:zg: Assetblsv:SIec:jata e Extraction method
Provision Vehicle current During rest, only
of location, speed, location information
informati status is used
on on For speed, only 0
places to km/h used
rest
Drive time, duty Only rest time
time, rest time, information used
break time (daily,
biweekly, monthly,
annually)
Driving operation Information when
record the shift lever is in
P used
Drive Vehicle number Used to link data
data between assets
Vehicle current Used to ascertain
location, speed, vehicle travel status
status
Carry-in Vehicle current Information from
port location, speed, five minutes before
status the vehicle has
stopped used
Driving operation Information of the
record ignition switch
turning to “OFF”
used

Rule aspects

1.Necessary
to make sure
that
individuals
cannot be
identified
(adherence to
the Personal
Information
Protection Act
and the
Unfair
Competition
Prevention
Act)

Issues and initiatives for making data available for cooperative fields

Addressing
issues

1. Anonymize
intermediate
data

1-1. Delete
vehicle ID
1-2. Truncate
time
information by
the hour

Business
aspects

Addressing
issues

Technical aspects

1.0nly 1.Improve the
;gf:d to information accuracy of location
identifying of the data
driver's total location 2.Determine that the
rest time and where the vehicle is stopped
rest frequency driver is in 3.Digitalization of
impossible rest status is driving operation
provided records

1.Improve the

L Need accuracy of location
. Need to : information

make linking ilr{g;gqngdrgf: 2.Link multiple assets
carrigers and data of the same vehicle
consignors 1-1.Delete (navigation system,
impossible vehicle D digital tachometer,
2. Need to 1-2.Truncate | etc.)
maITe t.hef timé 3.Method for acquiring
analysis of a : : travel direction
sequence of g];%;n;a;&r:
driver traveling > Delete 1.Improve the
status vehicle ID accuracy of location
impossible information

2.Method for acquiring

ignition data

Addressin
g issues

Conduct
data
processin
g in line
with data
specificati
ons
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Implementation (hypothesis testing for data collaboration area)

® New issues for business and technical aspects were identified through discussions with SIP logistics

optimization companies.

® From the FY2021 onward, after investigating methods for solving these issues, we will proceed with
creating data specification proposals for collaboration fields and verification of data collaboration

between different sectors.

Results of hypothesis verifications based on discussions with

SIP logistics optimization companies

*Red text represents the new
issues identified from
discussions.

Issues

«  Compliance with the Personal Information
Protection Act, Unfair Competition
Prevention Act (trade secrets)

«  There are currently no special
circumstances or requirements for the
logistics industry.

« Itis necessary to define places to rest
regarding usage cases for places to
rest.

It is necessary to investigate solutions
to link carry-in port information and
consignor information.

Business

The data processing method depends on data
specifications.

The definition of data and data granularity and
format differ depending on asset type.

New issues were identified regarding the
inaccuracy of data (such as distinguishing and
classifying situations where the vehicle has just
stopped, and it is not a break).

Technical

© 2021 NTT DATA Corporation

Initiatives towards issues

« Anonymize
intermediate data

« Clarify the

definition of a place
to rest

+ Anonymize

intermediate data

» Process data according
to data specifications

- Identify cases where
the connotations differ
even amongst data of
the same specification
and define the
classification method

Specific
discussions on
the issues

Business aspect

Places to rest should be
defined as legal and
safe places where
drivers can rest, such
as convenience stores,
truck stations, services
areas, parking areas,

and car parks.

Needs to solve the

In the truck industry, data for
places to rest (including
parking lots) have not been
cleansed, however many
people hold the opinion
that it would be good if a
parking lot sharing service
could be created using data
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Details of implementation (hypothesis testing for the cooperative area of data)

Use case 1: Generation of rest spot information

B We investigated usage cases that will help to solve the issue of not sharing information on places to
rest where a truck can be parked.

m Information on places to rest used daily by drivers in the logistics industry such as roadside stations,
convenience stores, and gas stations is generated using data from digital tachometers.

B As a result, we predict it will be possible to search for nearby places to rest using the navigation
system and to incorporate places to rest onto the route in advance.

Process for generating information on rest spot
] ]

Processed data (function layer
Raw data (asset layer) ( yer)

GPS, vehicle speed
Shift, break

Digital tachometer

Extraction
processing

g
J
J

Data acquisition
/preprocessing

y

Data binding/
calculate the
presence or

absence of breaks

y

Delete
unnecessary
data items

L 2

Truncate time
information
with time keys

-

e 5 )
Process flow detBils
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a
Spot information etc.

Processed data (difa layer)

Processing
N N
P " R
&@P Process flow details
D

Latitude
Longitude
Name

Processing of
matching to place
to rest

v

Aggregate
number of usage
times per day

v

Do not exceed the
threshold
Remove noise
data

y

Generate place to
rest information
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Processed data
(Place to rest

informam

- Name of place to rest
- Latitude, Longitude

- Usage (rest, sleep)

- Presence of toilets

- Parking lot scale

- Last date and time
used

etc.

*By combining with service
area and parking area
information, it is assumed
that congestion information
for date and time of day will
be able to be processed.
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Details of implementation (hypothesis testing for the cooperative area of data)

Use case 2: Generation of drive data

B We investigated usage cases that contribute to solving problems such as stress caused by driving on
unfamiliar roads and an increase in the risk of accidents caused by entering roads that are difficult to
pass in areas for deliveries to areas that truck drivers do not know well.

m Drive information by vehicle type that shows roads that have been passed by vehicle type such as
large and medium-sized vehicles is generated by using navigation systems and vehicle data.

B As a result, we expect it will be possible to set routes that have been driven by drivers of the same
vehicle type.

Process for generating drive information

trucks have
passed through are
given priority

Roads which Targe
trucks have

not passed through

are avoided large trucks have

not passed
through

Processed data (datg) Processed data (function layer) Processed data
Processing |:1> (drive

‘e

Vehicle

Raw data (asset layer) Extraction,
a =) | anonymizati
Vehicle on

-
type %
-

o informatio
& . Latitude N
o é\(eé s N Longitude e 0
Car navigatigé: Process flow detalls Link Process flow detail$ - Day

etc. - .
Data acquisition Day/time period Tlm_e perIOd
/preprocessing specific process - Vehicle type
v Road link information ¥ - Road link
Data binding/ W — - Date and time of
oad lin .
vehicle type \ et data generation
determination (Map matching) etc.
* "“\ *
Delete Drive
unnecessary information
data items generation
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Implementation (Hypothesis testing for data coordination area)

Use case (3): Generation of carry-in port data

B We investigated a usage case to help solve the issue of truck drivers getting lost on nearby roads
when the route to the carry-in port is not clear for deliveries to areas that they do not know well.
Carry-in port information that shows the exact carry-in port is generated using data from the digital
tachometer.

B As a result, we expect this to make it possible for drivers to travel to their destination without getting
lost and lead to improvements in the efficiency of delivery services

Process for generating carry-in port information

Route guidance to

carry-in port Cannot get to

carry-in port

Digital tachometer I I
Raw data (asset layer) Processed data (data) Processed data (function layer)
Extracti . Processed data
Xtraction
) Processing (drive
GPS, pr(:)cessmg R
Driver operation record

. e informatitrx)\
Latitude N
(

: N\
4 I
Process flow detalls Process flow deta

Longitude
Link Is - Spot name
etc. - Carry-in port latitude
Identifying process - Carry-in port longitude
Data acquisition for stopping spots - Carry-in port link ID
/preprocessing Spot information Road link information 7 - Spot latitude
v Spot inflow - Spot longitude
Delete coordinates - Date a,nd time of data
unnecessary detection process generation
data items etc.
Carry-in port
~ = information
generation
& J
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Implementation (Hypothesis testing for data collaboration area)

B Investigations of issues regarding making data available for collaboration fields that were identified
based on discussions with SIP logistics optimization companies and investigations into concepts for
the creation of services based on the direction of solutions.

B According to the above companies, there is a need in the truck industry for a parking lot sharing
service that uses real-time parking lot vacancy information, so we investigated the concept of
creating a service that uses MD communet.

e In the FY2021 and beyond, we plan to work on other use cases based on the realization of the above

use case.
Service creation concept based on the direction of solutions to issues

identified for rules, business, and technical aspects

Data provision Data exchange Service creation

Anonymization
CANLEMS o ) C information
Engine information <‘ and consignor
| > R information o
Extraction Data listing Application developers

of personal
>
)
MD communet Q‘
Digital tachometer @

Location, vehicle spee|_

| >
Processing Externally acquired data /
[ Road link :

Parking lot

Driving daily report ! . ! )
e Work Unification of information  information
B i Converted granularity *—L-J»-L.Ll&
et / m%n to |:> and data \‘:\\

[ electronic specification :
data S Define ;h\ Parkln_g lot
parking lot sharing
and vacant application

status
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Initiatives for the FY2021 and beyond

® This fiscal year, we held investigations into service creation concepts that use MD communet after
conducting investigations for coordination between different sectors for data made available for
collaboration fields between different sectors and identifying issues related to data processing.

e In the FY2021, we plan to formulate detailed service creation plans by organizing issues and
investigating various specifications for the realization of the service creation concept that was
implemented this fiscal year.

Initiatives for the FY2021 onwards

mpiementation process

e o 2. Study of usage cases Sf
;hﬁg:i::;g:;'t‘;“ into between and within Arrange issues/ = Investigate the b o
sectors - . o ] specification Collaboration fie
Reconfirm usability Investigate the data provision process = when data is Data specifications
Investigite the Confirm the verified data ; provided Formulate detailed plans
architecture for utilizing and content of ] ’ . : X :
on-bo_ard prot_)es verifications for SIP Theoretical testing with sample data = Sp_eciﬁcatipn Uf-l\-(zot?l s ve_rflﬁceg_tlonf
Reorganize candidates logistics optimization Confirm availability = re\/|e-w during (Utilization verification for
for collaboration fields businesses Investigate technical processing §  collection/genera other sectors)
specifications = tion
]
! 1
I FY2020 4 FY2021 :
i
1
[} 1
1 . .
] 0 f 1
1 . A rganize issues for
1 Investigate usage cases for coordination between ] ga . H
I . . ] STEP1 service creation H
I different sectors for data made available for = H
H collaboration fields il !
| Investigate 1
! 1
! . . e s . specifications for data 1
! Investigate the identification of issues STEP2 P - 1
! . . . processing, and when I
! and the direction of solutions related to e 1
I dat - providing and I
i ata processing 1 generating data H
1
[} 1
1 . . . .
1 Investigate the service creation concept = STEP3 Create detailed H
i i service creation H
N e e e e e e e e e 4 T plans ___ ___ . -/
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3. Local Demonstration:
Kyoto App Contest
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Survey and research content and procedures

® We assumed some usage cases to solve problems of urban mobility/logistics and started to plan a
contest for solving overtourism problems by using information about traffic conditions, transportation
timetables, estimation of congestion, and tourist sites in Kyoto where overtourism causes disruption
(the contest is scheduled to be held in June 2020).

1. Study of usage cases
(Conducted in FY2019)

Study the usage case for urban
mobility/logistics.

2. Map functions, data, and assets
for usage cases (conducted in
FY2019)

Map functions, data, and assets for usage cases
in layers of the reference architecture model to
determine their functionalities in the usage cases.

o]

3. Determination of data to be
standardized and systems and rules to be
organized

Explain the contest to relevant parties in Kyoto, a
tourist city, to gain their understanding of it and
gather required data.

4. Planning and holding the contest

Plan the contest and start to organize it (the
contest will be held until June 2020).

5. Confirmation of data
specifications and rules

We continued development and held consultations for the social
implementation of the winning applications for "Arukumachi Kyoto."
We confirmed the conditions for the continued provision of data with
the contest's data providers.

© 2021 NTT DATA Corporation
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Extraction of data, systems, and rules to be developed and standardized

Procurement of necessary data

® The contest secretariat provided the following types of data to contest participants: When obtaining
data, we went through the process of first explaining in person or through email about the data we
wanted to be provided. Then we had the actual data provided after exchanging agreements with
companies that set forth matters such as provision duration, conditions for provisions, and costs.

Content of data

=115 lela=8 Kyoto Municipal Subway: Stations, routes, timetables, fares Kyoto Municipal Transportation Bureau
tion Eizan Electric Railway: Stations, routes, timetables, fares Eizan Electric Railway Co., Ltd.
Keifuku Electric Railroad: Stations, routes, timetables, fares Keifuku Electric Railroad Co., Ltd.
Kyoto City Bus: Bus stops, routes, timetables, fares Kyoto Municipal Transportation Bureau
w Jorudan Co., Ltd.
Kyoto City Bus: Vehicle location data "Arukumachi Kyoto" System/consortium on
providing bus/train transfer information
Kyoto City Bus: Vehicle location API Jorudan Co., Ltd.
Kyoto Bus: Bus stops, routes, timetables, fares Kyoto Bus
Yasaka Bus: Bus stops, routes, timetables, fares Yasaka Bus
Hankyu Bus: Bus stops, routes, timetables, fares Jorudan Co., Ltd.
Kyoto City Park and Ride: Parking lot data Kyoto City Municipal Planning Bureau
Data for stores and services for sending and temporary storage of luggage “KYOTO Raku Mobi Contest” secretariat
=[] [1a"A Prediction of congestion in Kyoto City Yahoo Japan Corporation
Prediction of congestion in tourist seasons in specific areas of Kyoto City Yahoo Japan Corporation
(for limited periods only)
Tourist spot in Kyoto City Kyoto City Tourism Association
API for center introduction services Zenrin CO., LTD.
Statistics logs for congestion ®data Zenrin CO., LTD.
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Extraction of data, systems, and rules to be developed and standardized

Development of mechanisms for data acquisition and utilization

® We developed and introduced a system for the verification experiment in urban areas. An overview is
shown below

Theme A: Portal site

A 4 ‘\ . . Permission to access/use the
,l 'I \ Basic specifications of data data stored in the system is
P i ifi i d only to contest
Data specifications, | \Basic API specifications grante
| Sample data, . rebiations and pases witten
. I and registered [ \ examination and to route .
pesemsmsnaraans . . API specifications, \ navigation service providers faanfanssssssssnan
H = 1 I KN (security measures for the
. system are taken).
H *Paﬁt@lly . 4
,l modified/edited
: I before loading _ System
: I - 1 for verification experiments
Theme : Data acquisition  / —

: ] thrbugh ! : : Theme
3 B: : websites and media oat N Data provided by downloals : D: :
E . 1 ata provision i : , .
E V'Vl'oty?: : ! ’ R from websites and API : Regional :
: Waterfr : i a ' : transport :
fontareat | | & M. ; transport ;
verificati : Data | Data lli_t”'%_atlon (D i % Datauser : operation :
3 On_ : acquisition : application i ¥ . (contest participant, | : manage :
: experim : AP service i1 fi ii I route navigation :  ment
. ent ] - Mesrrssrssrssssssressessnasest deeenad deaenad fadd o SerVice provider) :
: Transportation data/logistics data 3
: ) f=r Data provider » Service user
: m m (transportation (Clﬁze_n,_ ttra\galer, . i
E company, adminis re_1 Ive agent, i
w|w] Iogisliicsz:ompany) transportation company)|

Theme C: Verification
experiments in an urban area

This year, we are planning to not disclose the
applications in the verification experiments and to ask
monitors registered with a questionnaire
survey company to test and evaluate the applications.
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Planning and implementation of application contests

® Based on the studies described in the previous sections, to solicit applications and ideas on solving
overtourism and transportation problems in Kyoto City, we decided to organize a contest and hold it
from February 2020 to June 2020, as shown schematically below.

Cabinet Office

\ 4
New Energy and Industrial Technology Development
Organization (NEDO)

NTT Data and Mitsubishi Research Institute (assignee)

uoneltadood
10J 1sonbay

) ) Registration a Written Presentation Selection/C
Kyoto City pl_JbIlc ( :gl?ggt'n%%at”; T examination of ommendati
tl‘anSpOI‘tatlon regulathn§ ...................... . .apphcatg@ng ....... L s L ...‘
S network Bl Registered v -
2 | ...conference -~ Bl participant | :
o ) : : D
S Transportatio Transportatlan S 5
o RGO LI RN data Q = U o X
[SH Logistics data D 0< ~+ o g
T Logistics g o= < Y ] Q
a'Qa compan >3 209 L (=4 Application
n = =h ~+ () .
el Facility data; 3 62w g © =4 trialuse @
o9 Facility operator >0 q) 3 - Q - Service
= Kyoto Municipal EI_ =+ Q 2" user
: (@) 0 i
: O S A =1 Evaluation (mc:mltor)
Q
=
-+
Cooperation
Suggestlonu for
Evaluatlon screening

Route navigation service provider
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Planning and implementation of application contests

® On February 14, 2020, we held a press release and launched the "Kyoto Raku Mobi Contest."

Entry deadline

Traffic environment information disclosure

Pre-event
(Explanation of the issues Kyoto is facing and the
traffic environment information)

Deadline for presentation of applications

Preliminary screening/verification experiment

Final review (final review meeting, screening
committee meeting)
*Kyoto and online meeting

Award Ceremony
*Kyoto and online meeting

Application development category: Friday, August 21,
2020

Application idea category: Friday, August 28, 2020

Until the contest is over

First event: Saturday, June 13, 2020
Second event: Saturday, July 18, 2020
Mentoring subsequently held for applicants as necessary

Application development category:
September 9, 2020
Application idea category: Friday, September 11, 2020

Wednesday,

From September 2020 to October

Saturday, October 17, 2020
13:00 to 18:00

Saturday, November 7, 2020
10:30 to 12:00

*Verification experiment: Contest applications that pass the initial screening will be evaluated using a monitor

prepared by the secretariat.

*Final review: Applicants who pass the initial screening will give a presentation to the screening committee.
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Planning and implementation of application contests

® The contest is comprised of the two categories below, and we solicited applications and ideas that
contribute to solving the issues Kyoto is facing, and that must have used the data related to
transportation and facilities provided by the secretariat (traffic environment information).

A) Application development B) Application idea category
category

With an awareness of implementation and With an awareness of implementation
utilizing the data provided by the secretariat,  gnd utilizing the data provided by the

o e e e By aters Mt secretariat, applicants Corme up with
y Byoto, and submit ideas to solve the

compete on the level of data utilization, level

of contribution to solving the issues, and issues faced by Kyoto, and compete

ease of use. on the level of data utilization and the
level of contribution to solving the
issues.
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Planning and implementation of application contests

The contest took the form of entrants submitting applications that will realize an ideal situation and
solve the issues faced by Kyoto, such as those below.

In anticipation of the effects of the novel coronavirus and issues for Kyoto, once the pandemic has
come to an end, we also made possible the submission of applications that solve these issues.

Conflicts between routes
used by citizens and
routes used by tourists

Concentration of tourists
at specific spots

Large luggage carried by
tourists into
transportation

Information about
congestion and delays
not matching actual
circumstances

© 2021 NTT DATA Corporation

A large number of tourists get on public transportation (e.g., transit buses)
running on routes to famous tourist sites, and there are conflicts between
routes used by citizens and routes used by tourists.

Route navigation to avoid routes used by citizens is needed.
"Overtourism," or perceived congestion or overcrowding due to too many
tourists, is @ major problem.

Measures such as suggesting tourist sites with information about congestion
are needed.

Tourists carrying large luggage make crowding worse in buses.

Measures to promote "luggage-free sightseeing" are needed to ease the
crowding by changing the attitude of tourists who think they must always
carry their luggage while traveling.

Tourists often make complaints such as "the routes of public transportation
are complicated, and bus routes are hard to understand" and "I got on the
wrong bus"; this indicates that the current transportation guidance is not
satisfactory for tourists.

Also, transportation guidance with information about expected congestion
and traffic conditions or solutions are needed.
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Planning and implementation of application contests

® We held the final review on Saturday, October 17, 2020 and award ceremony on Saturday, November 7,
2020, and gave out seven awards. The first prize for the application development category,
"Arukumachi Kyoto Award," was given to an application that utilizes traffic environment information to
aid sightseeing, and the first prize for the application idea category "SIP Automated Driving Award"
was given to the application that provides new value when waking empty-handed.

Award Ceremony Prize winners and their applications

(Temporary name) Kyoto

Arukumachi Kyoto Award

(Application development category, Teruki Matsuoka Tourism Assistance
first prize
e d ced i f Ind ial hnols An application that makes you want to walk
SIP Automated driving award A "a'érlkolaz‘s;';:ﬁ’ OD;:uxth:wZ:sr“O logy empty-handed
(Application idea category, first prize NTT Data Frontier Corporation Yuya Hatanaka -Teburan-
Award for improvement in congestion Asakura Laboratory, School of Environment and
of transportation Society, Tokyo Institute of Technology, Yuki Tekuteku Kyoto Tour
(Sponsored by NAVITIME) VEITEEIE)
Transportation guide improvement award Nippon Information and Yoritabi
P A e ) Communication Corporation st information appicaton optmized or transi rotes

Award for improvement in area

congestion System Science Co., Ltd. Komikomi Spot
(Sponsored by Yahoo)

Handsfree sightseeing promotion award

S ed i i
eyt oy Denso Corporation Etrip

e EVETd Nippon Information and »Yo_r_ita_bi

Communication Corporation Tourist

v
Application idea category, first prize application

Application developmgnt category, first prize

application
1 — Main Function
B S NE H . Based on luggage storage
- services, the app recommends

ok 2 7T "hidden sightseeing spots" from

CIEIE ) | location information of tourist

> » /g T = o attractions and statistical
congestion data.

. You can use the app as a citizen
user or supporter.

s /0w & n w
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Planning and implementation of the application contest

(Reference) Outline of the winning entries

(Reference) Overview of the winning application

Application development category, first prize
application

(Temporary name) Kyoto Tourism Assistance, Teruki
Matsuoka

Application overview: By entering your departure location and
time, the sightseeing spots you will visit and the time you will
spend at each spot, bus and train transfer times, along with
walking routes, are displayed. Users who haven't decided their
route can also create sightseeing plants from "Recommended
Routes." An application that reduces tourist concentration
through controlling sightseeing routes, access time, and
recommended routes.
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Source: "Kyoto Tourism Assistance" presentation materials, Teruki

Matsuoka
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Application idea category, first prize application

An application that makes you want to walk empty-
handed -Teburan-

Advanced Institute of Industrial Technology, NTT Data
Frontier Corporation, Eriko Musashi, Daisuke Kawanishi,
Yuya Hatanaka

Idea overview: Based on a luggage storage service, the
application reduces congestion at popular sightseeing spots
and encourages the discovery of new tourist attractions using
unique location information and statistical congestion data.
Also, by making it possible to use the application as a citizen
user or supporter, the application also encourages participation
in tourism volunteering, micro tourism, and the discovery of

local att =
Teburanid [F56THEWT) H-b@fizRET2 77T

“FRDTHC - TRBERLTT-HOMEE"
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Source: "An application that makes you want to walk empty-
handed -Teburan-" presentation materials
Eriko Musashi, Daisuke Kawanishi, Yuya Hatanaka
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Planning and implementation of the application contest

(Reference) Outline of the winning entries

(Reference) Overview of the winning application

Award for improvement in congestion of
transportation (Sponsored by NAVITIME)

Tekuteku Kyoto Tour

Asakura Laboratory, School of Environment and
Society, Tokyo Institute of Technology, Yuki
Yamashita

Idea overview: Based on congestion information, guides
tourists to avoid concentration and routes used by citizens
and suggests routes that incorporate walking as much as
possible. The app raises tourist's awareness of Kyoto
further by providing information on shopping districts and
detailed information on the areas around famous tourist
areas according to the route. The application will
recommend nearby luggage storage and delivery services
for people with large luggage.

<K AEECRE O
1§ 2
@n

% A0
ﬁ-ﬂ"zlﬂ‘ﬂ r -

XEOIT-NAML.
e

F8nwAfy b 302C
EME =
v mEkE &

<A—FBRFERE
FTorZfay b

AR
Es .I
] !ﬂ')

YT 4

W —1&RER L— FERER BEER

Source: "Tekuteku Kyoto Tour" presentation materials, Yuki
Yamashita
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Transportation guide improvement award
(Sponsored by Val Laboratory Corporation), Monitor
award

Yoritabi: Tourist information application optimized for
transit routes

Nippon Information and Communication Corporation
(Yohei Harada)

Application overview: By users entering their location and
destination, the application introduces attractive sightseeing
spots and stores along the route and recommends detours
to the user. The app makes possible attractive initiatives
such as store owners issuing discount coupons to
customers who are likely to visit their store. The app
provides opportunities for the discovery of new attractions

and enables the acquisition of returning customers.
1. TopHEIE 2. FUEBYXE AR AR v b

Source: "Yoritabi: Tourist information application optimized for
transit routes" presentation materials

Nippon Information and Communication Corporation (Yohei
Harada)

NTTDAaTa



Planning and implementation of the application contest

(Reference) Outline of the winning entries

(Reference) Overview of the winning application

"Handsfree sightseeing" promotion award Award for improvement in area
(Sponsored by Kyoto City Tourism Association) congestion (Sponsored by Yahoo)

Etrip: Denso Corporation

Idea overview: Reduce the expensive image of Crosta Komikomi Spot: System Science Co., Ltd.

(luggage storage service) by adding a clothing subscription Applilcatllon oyerwew. Based on Al predlctlons! th.e
service. An app that provides the new value proposition of application displays hqw you cap take .photos in five
combining sightseeing with fashion, where tourists enjoy stages at photo spots in each sightseeing area. Users
fashion, is tailored to the tourist area, while at the same visually confirm the congestion at the place they want to
time solving the issues related to tourism with overnight go beforehand, and the application contributes to solving
stays (extra luggage caused by bringing extra change in congestion and tourist concentration by enticing users to
clothing and washing clothes at the accommodation). The avoid congestion as they can search for other

application also enables users to purchase clothing they

recommended areas and times that are not crowded.
want to keep.
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Source: Etrip presentation materials, Denso Corporation Source: Komikomi Spot, presentation materials, System
Science Co., Ltd.
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Planning and implementation of the application contest

(Reference) Contest announcement page and dedicated website that

have been opened to the public

* (Reference) Website announcing and outlining the contest
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"KYOTO Raku Mobi Contest" website - https://web.contest.adus-arch.com/
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Confirmation of data specifications and rules

® Regarding the API and data investigated and verified this time, from the perspective of coordination
with data provision companies, we did not put in place an API for integration on the system, and we
took the policy of placing the static data in the verification experiment environment.

SIP phase one Items that require .. .
special attention Response for this investigation and research

- We did not set up an information provision API and took
the policy of placing the static data in the verification
experiment environment.

- For transportation data, we cleansed data based on
adherence to (GTFS-JP) standard bus information format

- Format unification

Data _speC|ﬂcat|on (provide common oo by MLIT.

(Service platform  headers) We did d hen i ided i f

format edition) _ Data format (CSV ~ ed not covert data when it was provided in a format
format) outside of CSV format (TSV format).

- It is conceivable that going forward, we will collect
opinions through interviews and questionnaires with
contest participants and route navigation service providers
regarding data format.

- [REgLIESE el - From the perspective of coordination with data provision

Information - Response format : did : I nf :
provisioning API - Divided transmission of ~ companies, we di Tt [pLE placeé an in ormatlon
data specification data provision API and instead took the policy of placing the
P - Error code static data in the verification experiment environment.
- Request format - We put in place an information acquisition API for some
Information - Response format data.
acquisition API - Divided transmission of
data specification data - The specification sent data in JSON format not CSV
- Error code format.

*Regarding the provision of data to contest participants, we set up and provided an API on a trial basis. However, as a result
of investigations, it turned out that one part of the specification differed from the SIP Phase one investigation results.

NTTDAaTa
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Confirmation of data specifications and rules

Issues related to data creation (1/2)

® Of the data provided by data providers, data relating to public transportation was processed into
GTFS-JP at the contest secretariat and provided to contest participants.

® There were various issues when processing the data to GTFS-JP data, and solving these issues could
lead to the constant provision of public transportation data.

Issues related to data « The data we received was system data or in PDF
format, so analysis, decomposing, and organization
took time.

« Some of the kana readings for bus stops were
missing.

« It is difficult to decipher route codes.

* Understanding the definition of depots (whether there
is passenger embarkation or not)

» Discrepancies in the representation of stop names in
timetable data, fare table data and stop data.
Timetable data: XX-Mae
Fare table data: XX-Mae (XX)

Stop data: XX-Mae(XX)

«  When linking the timetable and fare table, when the
fare table is divided by each branch number even for
the same route, linking is necessary.
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Confirmation of data specifications and rules

Issues related to data creation (2/2)

(Continued from previous section)

IS IR BN R GRLG Al hRGgEIdM © Latitude and longitude information was insufficient. (We

has not been digitalized purchased information from map makers and made multiple
markers for central points (e.g., longitude and latitude of the
area of the median strip of roads and the center of crossroads)

+ To handle stations as one piece of information, there is the need
to decide rules regarding where to place the representative point
for longitude and latitude.

«  When route maps (actual routes for operation) differ from official
routes, there needs to be a GTFS rule for representation.

« It would be possible to provide more accurate information if
arrival and departure platforms are linked with schedules.

Issues with practical initiatives « The discount for transferring when using an IC card cannot be
set.

Issues if data is to be provided + Share expertise regarding how to cleanse and handle GTFS-]P

after the contest data between companies.

» Divide costs and roles for routine maintenance when schedules
are revised, etc.

« Share responsibilities when there is inadequate data.

+ Cleanse insufficient data for the cleansing of GTFS-JP data.

« Coordination between companies related to the data cleansing
and maintenance for interconnected direct operation lines.
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Confirmation of data specifications and rules

® We held discussions with the creators of the winning applications for Arukumachi Kyoto, and we

outsourced operations from consultation to application development for the social implementation of
the application. The developed application is shown below.

Database constructed
GTFS of each company GTFS data processing ﬁ?glﬁssi;;afﬁc on the device
GTFS data processing (desktop application) EEFREDGTFS fRiTiE A EER % R A TDBAE 5
We qompiled JSON files that have anaIyz.eq. ﬁz || Dresibron [Initial config.] La18)
and integrated GTFS beforehand on the initial Included in the APK  APKIZ Rl
T DB#% | Database
e — II S— “E3 donstruction

1P
start-up, and we built a transportation
information database on an android device. zIp “]
ZIP

2 77
e - BT Y updated
HA [15$R B #7065
ﬁ Integration/ Web#% A THE

analysis [When information is

Output updated]
Delivered online
(Temporary name) Kyoto_TOL_Jrlsm Assistance (android Sightseeing route creation (web application)
application) o o
For the android application, as a smartphone application to assist We created a web application for registering and
travel and tourism within Kyoto, we implemented functions that editing "Recommended Routes" used on the Andriod
show map and environment information, functions that show Q?__Ppll_cvatlon.
transportation routes and timetables, and search functions for A

travel routes (sightseeing routes).
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Confirmation of data specifications and rules

® We confirmed the conditions for the ongoing provision with the data providers for the contest,
including transportation companies.

KYOTO Raku Mobi Contest « We held individual negotiations with the provider of the

Data used by the winning relevant data, and we extended the contract duration of the

application agreement that was concluded for the purpose of using data in
the contest until March 2021 (the contract duration of this
project). As a result, we made adjustments so that data could
be used for the continued application development of the
winning application.

Ongoing data use after the « Transportation companies, in particular, were of the opinion

contest that it was not an issue to provide materials to the secretariat
regarding schedule data at a certain point of time, like this
time. However, this was on the assumption that in this
situation, information is only being released to contest
participants and the secretariat taking responsibility for
information quality.

« With regard to the sharing of costs and workload, it was
suggested that transportation companies would potentially
cooperate with contest opportunities if they were in line with
the direction of the GTFS response and other measures being
considered by individual companies in the future.
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Extraction of data, systems, and rules to be developed and

standardized _
Innovations and challenges in data procurement

® The following steps were taken in procuring data for the realization of the application contest.
® The main issues that were identified from the items that were devised in each case and the issues to be

addressed in the future are that the continuous provision of data and the promotion and cooperation of

local governments are essential.
Implemented items

Items we devised

Issues

Preliminary briefing
concerning data provision

With support from local authorities, we created opportunities to
explain the project to local companies.

We directly visited companies who would potentially cooperate with
us and held concrete explanations using materials.

Companies that, regarding data
provision, needed to confirm with
affiliated enterprises and multiple
internal departments took time to come
to a decision.

)

Creation of terms of use for
data

We created terms of use while referring to data terms of
use used in contests that had already been held.

Before visiting, we sent a template file, and during the
preliminary briefing regarding data provision, we
reviewed and explained any unclear points.

It took to have the terms of use confirmed by each
company.

As the scope of data usage was limited to the
contest, the division of responsibility was conducted
by the secretariat, but for practical use clarifying this
aspect will be increasingly important.

=

Negotiations regarding data
provision

7

We organized the information we wished to
receive before making the request.

We coordinated so that we could receive
data included in the above information in the
format that is cleansed in at each company.

As some companies outsourced the
digitalization and utilization of data to
third parties, negotiations regarding data
provision with these third parties took
time.

Provision of catalog data
(metadata)

=

We created a template at the secretariat while taking into
account the data we planned to receive, and we had data
providing companies check its content.

We were unable to organize the content of catalog
data and the disclosure schedule in a planned
manner. As a result, we made requests
intermittently, which confused and put a strain on
data providers.

Data provision

When data was difficult to decipher, we received lectures
from providing companies regarding the data.

In the case of data types where a standard format is not
determined, we created a data format at the secretariat.

When the company did not have the data we
anticipated, the secretariat had to newly procure
data.

When the data was updated, such as schedule
revisions, updating is easier when the difference is
displayed.

)

Following up after data
provision

We held questionnaires regarding the cleansed data to the
contest participants and gave feedback on the results of
which to the companies.

We invited lecturers and held workshops where they gave
explanations about data usage cases and how to create
data.

Workshops and feedback of contest outcomes were
held online due to the spread of the novel
coronavirus. However, it is highly likely that better
feedback could be obtained by also using in-person
meetings to fully grasp the impression of companies.

© 2021 NTT DATA Corporation
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Initiatives for the FY2021 and beyond

® It is possible that the second contest will be held in Kyoto in order to promote the portal site (MD
Communet) in the FY2021.

Purpose of constructing an architecture for SIP automated driving

For SIP automated driving, to realize an automated driving society, we are working on the generation and
distribution of traffic environment information which is essential for automated driving. We will construct an
ecosystem to promote matching between those who own information and those who will use it so that a
wide range of users can use traffic environment information for various services.

4 I EEEEEEEEEFEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEENEEENEEENENEEEA
Development orientation of the portal site (MD Communet) Entity responsible: NTT Data *

By the end of SIP phase two (FY2022), we will develop the portal site that can conduct searching and matching of
traffic environment information (MD Communet=MDC), and proceed with its applicatign
4. Develop an MDC operation
scheme that is sustainable
even after the conclusion of

MDC, and enhance the MDC towards related parties. SIP. . ..
- Continuous provision of traffic

PrEIEED Gt S Ak, environment information
| | - MDC operation entity

2. Collect traffic environment 3. Conduct wide-ranging

1. Develop functions such
information to be utilized with @ dissemination promotion of

as data search/matching.

llllllllll*lllllllllllllll*lllllllllllllll*llllllllllllllll EEEEEEEEDA
Orientation of continued initiatives in Kyoto (contests, etc.) Entity responsible: Mitsubishi Research Institute

With the solving of regional issues using traffic environment information as one example, through events that promote data utilization using MDC
(e.g., contests), we will develop an ecosystem to promote matching in Kyoto and aim the social implementation of the ecosystem's
outcomes.

*In addition to the initiatives of the first contest, we will promote exchange between data providers, MDC, participants, and we will aim to
involve existing Kyoto organizations.

1. Have participants use 2. Collect traffic environment 3. Encourage Kyoto data 4. Develop a data utilization
MDC and implement the information in Kyoto to be providers, participants, and J scheme in Kyoto that is

outcomes in society. utilized with MDC, and receive R |ocal authorities to use sustainable even after the
the continued provision of this conclusion of SIP.

information.
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4. Achievements and future
Challenges
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Achievements and Future Challenges (1/2)

® The results of this year's project and issues for FY2021 and beyond are summarized below.

Results of this year's project Issues for the future

Problem
a

Portal site development

Enhanced search functions, user support,
and UI improvements were implemented to
improve user convenience.

By opening the portal site to some
companies, we were able to have users
touch the portal site and get a live evaluation
from the users.

Promote the use of portal sites

Efforts were made to improve the
attractiveness of the portal site, including
expansion of the data handled, solicitation of
data providers/users, and implementation of
events.

As an activity on the rule side for the general
release, the terms of use were developed
(currently under Rv by users).

Initiatives for off-site business matching
were implemented by holding idea
generation events and other events.

Portal site development

. Based on the evaluations from users, points for
improvement have been extracted in terms of
searchability and portal site design/UI. It is necessary to
continue to reinforce the improved points by adding
functions, etc., and to examine the role and positioning of
the portal site in promoting the utilization of mobility data,
and to examine and develop the necessary functions, etc.

Promote the use of portal sites

+  Interviews with users have revealed some of the issues
that data providers/users face in the utilization of mobility
data (e.g., the value of data (what kind of data is
needed), the destination of utilization (specific use cases)
is unclear, and there is no know-how to provide/utilize
data). Therefore, in order to solve these issues, it is
necessary to consider the activities that should be
undertaken as part of dissemination and promotion, and
to conduct activities that contribute to the promotion of
business matching.
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Achievements and Future Challenges (2/2)

(Continued from previous section)

Results of this year's project Issues for the future

. In order to utilize and collaborate in the field of
logistics with cooperative data that leads to the
solution of social issues common to the industry,
we extracted data candidates that can be made
into a cooperative area related to the efforts and
issues of logistics companies, based on a survey
of the issues faced by the logistics industry.

. From the FY2021 onward, we will sort out the issues and
examine various specifications to realize the service creation
Issue b . Based on discussions with the SIP Research and image that we have created this fiscal year, and formulate a
Demonstration for Improving Logistics Efficiency detailed service creation plan.
Based on Architecture Using Vehicle Information
such as SIP Probes (hereinafter referred to as SIP
Logistics Efficiency), issues related to the
usefulness and deliverability of the above data
candidates and the image of creating services
using the portal based on the direction of solving
the issues were discussed.

. We realized the collection of data to be posted on

the portal site from coordination with various . As an example of how to solve regional issues using traffic
parties. environment information, we aim to build an ecosystem for
Issue c ] ) ) ) promoting matching in Kyoto through events (contests, etc.)
* Traffic environment information and development that promote data utilization using the portal site, and to
environment were developed, and an application implement the results in society.

contest was held.
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Collaboration with other SIP themes

® Describe below the collaboration with other themes implemented in this year's project.

SIP themes of the
collaborators

Details of cooperation implemented this year

Research and study on the
design and construction of
architectures for automated
driving and driver assistance
(former proposal d)

Research and demonstration
for improving logistics
efficiency based on an
architecture using vehicle
information such as probes

Improvement of the
environment to promote the
utilization of mobility-related
data

Research on planning for the
establishment of intellectual
property strategies

© 2021 NTT DATA Corporation

Nippon Koei Co.,

Ltd. /PACIFIC CONSUL
TANTS CO.,
LTD./Higway Industry
Development
Organization

Nittsu Research
Institute and
Consulting, Inc.

Mitsubishi Research
Institute, Inc.

Yokohama National
University

Discussions on the commonization of information (GTFS, etc.)
required for operation management and other databases and
candidate data to be posted on the portal for practical use.
Ongoing discussions to expand the data posted on the portal in
consideration of ensuring connectivity with other transportation
systems and utilization in other fields in each region to be
introduced.

Sharing of logistics industry issues, demonstration details, and
demonstration use data

Discussions on data and use cases that are candidates for the
cooperative area, and identification of issues

Provide use cases from previous years' studies.

Discussions to identify issues for implementation of the use cases
Participated as a member of the Mobility Data Utilization Promotion
Study Group

IP research on portal software, IPC code extraction
To provide information about MD Communet's data handling and
service provision methods
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