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Introduction

g Okinawa Open Laboratory (OOL) A

Vision: Social Innovation x Digital Technologies
Approaches: Open Technologies x Open Collaboration
Experlences Technology Verification x Use Case Studies in Oklnawa

End to End
Network Sllcmg

Open Data
Data Utilization Platform

Next Generation Smart C|ty ollaboration for Various Use Cases

in Data Utilization

-

OOL Contributes to Innovation for Society, Business and Personal Life
in the New Normal Era

through its Open Approaches and Rich Experiences
Looking ahead to Beyond 5G

o J




2 Transit and Tourism
Open Data
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. Issues for Tourists

m Difficult to find the route data for travelling
by public transportation like bus or monorail

m Poor information appeared on the well used
web service like Google Maps



s, To Use Rental Car

" Shuttle bus in
for. rental C To
at the airpo

g queue
e
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Create an Open Data Platform

Open the OTTOP web site in August 2019

Okinawa Transit and Tourism Open data Platform

OKINAWA
Tranisit & Tourism PICI tfrom

ne  About OpenData Feeds Supporters Developors News & Event Request

Okinawa

Transit
Tourism
OpenData
Platform

Get started

Publish and maintain the open data like
« Timetables
« Location of bus stops, stations, ports
« Route data
for
« Buses
« Monoralil
« Ferries
in Okinawa

Data from 53 operators are published
among 55 operators in Okinawa
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After Publishing Open Data

Route data can be searched in Google Maps including ferries.

e m B fF &5 4

Ishigaki Airport, Shiraho, Ishigaki, Okina A a

Reach to the destination d 0

Tamatorizak
Observation Platforr

via buses and ferries

<

Funauki Bay

—E Send directions to your phone Oga‘ﬁaﬁ e o Ishigaki
AsMh
) @D
B 7:24 AM (Tuesday)—11:05 AM 3h 41 min
& Ishigaki-Airport Limousine Bus =] & > & >4 3h41min
_ @
@
Ishigaki Painushima
5 Ishigak
B 5. &> @._4nsmn €© — A
boip ,
. @  5BEEZE oishigaki Al
Pinaisara Falls £211) Olshigaki Airport
‘ EF (=508 m @
ri
DETAILS
o Ishigaki Stalactite Cave
3 Mariyudu Falls o BEB#ILTH
Shirahama (FRiRE = =NEETO) i
B 8:44 AM (Tuesday)—1:30 PM 4 h 46 min Ishigaki 215
— - - National Park Kohama Island
& Ishigaki-Airport Limousine Bus & fEkAE INEER
) Y : EIAE
“® Funauki Bay Iriomote-jima Taketomi
Island
HEE
= SCHEDULE EXPLORER
Explore Funauki Bay {215}
Restaurants  Hotels Bars Coffee More @ ()
+
(213) -
Kuroshima
Satellite Go gfg% 2
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Vs, Gathering Tourist Spots Data

OOL has gotten approval from all of cities, towns and villages in Okinawa
(total 41 municipalities) to publish tourist spots data on the OTTOP gathered from
local tourism associations which are published on the local websites respectively

Some of the gathered data can be gotten through APIs like

« A list of tourist spots

« Their detail data

« Reachable spots within a certain time period
These data will be added and expanded by discussing related parties and local
associations

APIs on the OTTOP

OTTOP Transit/Tourist API =2

By using APIs, tourist spots
and their detail data can be
gotten and used by
applications for tourist services
like reachable spots within a
certain time range

11



s OTTOP Hackathon

To facilitate the usage of OTTOP, a Hackathon had held in December
2019 with 31 participants including young engineers and students

OKINAWA
Tranisit & Tourism P | Qtfrom
OpenData

Following applications have developed in this hackathon
« Utilize free time for tourists
« My timetables
« Bus navigation for events
« Vacant parking space navigation
« Bus collection
« Smart bus navigation

12



o, Realtime Data Gathering

Realtime bus location data gathering feature will be added to OTTOP
in FY2020 for the bus routes mainly used by tourists

GPS data
gathering

Get the real time
bus location

W 8
e

=

Y

OTTOP

(FRRY R GTFSIXBFEBfHF)

realtime

Convert into
GTFS-RT format

Feed to Google Maps

Open to the public usage
as an open data

13



“=.  Tourists Travelling Data Gathering

Tourists travelling data are planned to be gathered in FY2020 to find
out issues and to consider the future enhancement of data utilization

(A A=D1 BEEOMET T ICKIBET—4IE] . .
i ” « Request for tourists to install a

tour guidance application

« Get approval to acquire location
and personal attribute data

« Gather personal attribute and
GPS data through the application

lﬂMIUHIHI

ZETITOT7TYDE

[A1A=D2: L Ah—GPSO BB RIEOHEICLIRET —2DIE]

ARV - F7‘/

« Lent a smartphone or tablet for
rental car users

« Get approval to acquire location
and personal attribute data

« Gather personal attribute and
GPS data for rental car users

CP%??

LUBh—[EDHH o 3—TERH

14
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OTTOP Summary

Provide convenient services to end users
by open collaboration between cross industries

2+

Route guidance service
by Google, Baidu,
Yahoo!, Jordan, etc.

Transport
Open Data

Transportation
companies
A

End users

%DKINAWA

OTTOP

Okinawa Transit and Tourism

Open data Platform

A
1

Support

4+

Various applications

by local IT companies
and service providers

Tourism
Open Data

Provides GUI for \

companies and

1

maintain open data

organizations to
Tourism associations themselves

Visitors Bureau

_J

15



3 Data Utilization Use Cases
Collaborating with NEC

Planned in FY2021

. OKINAWA
OPEN
LABORATORY
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s Case 1 : Count the Number of People (Real Time)

| Count the number of people at tour spots/shops by sensors and send data to the Smart IoT
system, thus tourists can see the congestion status in real time

| Public transportation operators can facilitate the usage of public transportation and can avoid
opportunity loss by dynamic allocation of cars and busses according to the congestion status

Facilitate to use Dynamic allocation
public transportation of cars and buses
Tourists Tour Spots Public Operators >
O i /Shops T transportation Transport
< " / ation

data

OO0
ahie

Enhance the Count the Efficient
convenience Number of people operation

é Number of people

(0 BRBGEMRRER—FILELDREUBHERERET 3BT

(B EFE L - =F D)
LY —BIRICE D ABND > FMETVIERRERMIARZSmart IoTHI(CH##A.
ERETBEMNRESMart IoTOUZILIA LFT—4 (RMIRR) LDE>RA > FDEFRAD
BCEE - IB(ELSAIRE. (HEIRRDHIR)
XUZIIA LT—FE. FIWAREIR—FILLDSmart IoTAT A I— REhBIEE.
@ RMOBFAEDBABZZRBESEITN ML, (AHITEHEIFIBRE)

and visualize

<> . .
[ Data integration ]

17



W Case 2 : Accumulated Data Utilization

| Public transportation operators can create more efficient and suitable routes and timetables
by analyzing the accumulated data such as number of people at each place, date and time

Facilitate to use Review the routes
public transportation and timetables
TOUFiStS Tour Spots PUb“C Operators
o) /Shops T transportation Transpor

ation
data

g
e
e

Enhance the Efficient FIWARE
convenience operation

Data integration
and visualize

f® AHZTBEREL, BET—H XD, B - BACOMAZIAZITSIET. KDIEERETHE h
(RRRUGE, AHMREL. BIBEERL) Aol
(BB L, BRFTEOIEHER L)

@ BAEEQ. REEESNEETHEICEKD., 8IS, FHERAMLRATY—-TAHIZEHEIDF
RANYeIEE,
(BEFIEER L. AHITEHBEFIR(EE)
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%ﬂ Case 3 : Utilize QR Code (Countermeasure for COVID-19)

| By scanning the QR code in public transportation and registering a feedback to the Smart IoT system,
tourists can get infection information by email if the infection happens near the QR code

| Public transportation operators can also get the infection information including date, time and which cars,
then the operators can take actions for the infection

Countermeasure
for infections

Public Operators >

tra nsportatlon Transport
I [} | I ation

Tourists

, E,_@ data
Safety and comfort Feedback FIWARE
Countermeasure
9 for infections Data integration
1 and visualize
Infection ™

Infection info. data

(© Eﬂg’gb“ﬁﬂﬁﬁwﬁﬂ(ﬁﬁﬁéthRj— RIEBHTEADA—ILT RLZAEESB T — Ry )
ZEixo
@ Smart IoTEDTACOE#IC KD B IBHEBNES LUAHIZLAERENVUTZIIALTA—
VEE, BRIEHRT —5 (IFIWARERICESER/T—45 & UTIHEIN.
@ RRRIFEKLDROMRLAHE,
v PRHILERRE : HESDOPCRIRE - ZHEBEWRIFZ Y LAY —(CRRMRAHE.
(MEXSDAZILR)
\ v BAE 1 LY-RRBERAUME (AHLERBEFIAANDORRILR,. B2 - ") y

* TACO (Traveler’'s Access Center Okinawa) has been established in Naha Airport to support travelers
for preventing infectious diseases 19



QR Code Implementation Image for Feedback

A OKINAWA
OPEN
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?Q Case 4 : Utilize QR Code (Coupon/MiIe DiStI‘ibLItiOﬂ)

| By scanning the QR code in public transportation and registering a feedback to the Smart IoT
system, tourists can get coupons/miles to discount the public transportation and tour
spots/shops

| Public transportation operators can improve routes and timetables and enhance services based
on the feedback information

Toures Public Operators Analyze the feedback < o
9 q transporta% information together with Transport
'n\ iz [ tourist attributes and ation
: Tt ] travelling data

Enhance customer Feedback FIWARE

satisfaction and
repeat ratio ¢ Data integration ]

& and visualize
LI.II Ej Infection visuallz
Get coupon/mile e data

FABEDAHILERBCRRESTNIZQRI— REHTHADA LT RLRAZEB T —RI\v D
aEiZ.

AR I—R> - I 22A (AEBEERL - UE—MEAL)
AHZTBEBEEHEHFIWARER—FIL (T — RNy U1EHR. BAREIRIEIR. GPSIERSF) (CF
DAL (EfTstERE(L. Y—EXE. SEIALSE. MaaSHR)
AHZTBWEADY —ERANE, EMLNRANEDORE (FEHEERL. SEINARL)

r@ OO @W
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4 End to End
Network Slice Evaluation
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o, MEF 3.0 PoC in 2019

« Exhibited PoC “5G xHaul Sharing as Slices with LSO Orchestration” in MEF19

« Demonstrated network slicing and multi orchestrator/controller integration on
multi operator inter-connection environment

« Won “Network Slicing Implementation Award 2019”

MEF19 PoC Network Diagram

“ SERVICE ORDER ] Vﬂ)g.:?mf
> > | —f— N
® "  SONATA ® SONATA ®
F PpResT (o} ¥+ PRESTO F pre=~
: \ 7 @nrr
2 ® e
.. .................... > @ MBH : MBH (High reliability) = MBH (High reliability) @
.. ................... > e NTIMH . QMBH MBH‘![ nwlarpr](y) MBH (:l,()wlar(ﬂn'(y) @
=

- ------------------- > MFH @ MBH MBH (Custom Pa(ﬁ) - MBH (Custom Path) @
«

A3
> go" o
OPTICAL TRANSPORT @ \(\P~V~ A
%KWAW‘
r OPEN e
(/7 AsacRATORY JTTCWM ications ® NTT
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o, MEF PoC 2020

E2E Dedicated Overlay Services
o Real-time Al/ML-based recognition

o 1 ]
ﬂ / 56 eMBB Slice GU\'.uyerS service / A -
/ L

Object

Remote

OHIgII-proclslon |lHor-Iess remote motion conlruln control

c / 56 URLLC SI|ce Gw.ayer 1 ser\nceg/

AGY

recognition
© xHavl mobile transport app O unlimited video streaming
((R-u)) « L > 36C (G e 1/ l C=
A {luyer 1 serwcﬂ /I.nyer 2/3 backhaul @ h (0 / 56 “'MBBSIicc/e G(i\f‘f'"zf?' butkhuul/ —
_Slice GV\,} — o0 T o

onata

I,-""‘I.uyer 3 se rviceﬁ:’:‘l
/Layer 2 service:;"'
:,-'luyerlIServite::' \
« 0| AT g 5GC ! routin @ MEC @ IP routing (SR) @
PhYSIcaI (‘)) ((' ~ A MEC >4 Ethernet transport 22 ° 22 Ethernet transport 34
Infrus'rud ( Optical Transporj (' Optical Trunsporj
MNO/Enterprise 5G Transport (Metro) service provider  Transport (Core) service provider

W | @NTT ©) NTT Gorrmii

‘ A\ LSO Sonata

YA\ LSO ‘2

HANMOt

Resource
pro\nswmng

luyer 3 ser\me
/Layer 2 serw:e
luyer 1 Serw:e

Underlay
Services
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5 5G and IoT Projects
Towards Next Generation
Smart City
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i Concept of Smart City

0 . \
e Utilize the advanced il M Citizens
technologies for urban 1

development for citizens life City Services

and government services, vanc
Data utilization e otech-

etc. Big
platform

/Smart City & -'n

e Make efficient for entire city

) @ @ @ Q O 7N )
g ) Iy 0 o c ) (@]
e Data exchange between o3| | 2 2 1125182 o || 3
. . i Q (=g (o N = =2
various industries S22l alle3|[53| 2|3 |8
=, 9 9 L o o &
(o) (s t Q) =+ ()]
NOEZANY AN AW AN AN AW AN A/




Y= Requirements in Smart City (Infrastructure)

P ™
1. Platform needs to manage il Citizens

various kind of data and
needs to develop services

/Smart City B B -’-
4 |

City Services

2. Network needs to handle Datalutfilization
the huge data and real platform

time events

D

€
(s
C

1ep IDIAIDS

'ID
1ep .IBI.]:[EB[\D

Gnep 491595!%

JUDWIUIDAOD)

Jed
nowouojn

ejep
oneliodsue

e

auo.q
< eilep uado >

.
-
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Approach to Meet the Requirements

Platform needs to manage various kind of data and needs to develop services

Evaluate the integration of data utilization platform FIWARE and FaaS
(Function as a Service) feature for easy service development

Network needs to handle the huge data and real time events

Utilize 5G Multi Access Edge Computing (MEC)
- Locate the computing resource physically near place to the device or base station
- Process the data or events at the MEC for those unnecessary to send to the cloud

28



Wi Approach in the IoT Project

Y,

m Develop the Meteoroid to integrate the FIWARE and FaaS
feature

Meteoroid provides the event driven application execution
environment in the FIWARE eco system utilizing FaaS (Apache
OpenWhisk)

m Evaluate a use case utilizing the Meteoroid integrating with
5G project network

Use case : Digital signage control depends on the personal attribute

29



o, Use Case Evaluation

. Assume the entrance of stadium or airport (O”{’”)
ERHER

Display the advertisement depends on the ~ \
visitor’s attribute (age) MEC S ES 1
.. , . . | 5G PJ | 10T PF PJ Meteoroid |
Collect the visitor’s attribute by Field Analyst | R = |

. . | N =
and notify to the FIWARE in every 3 sec. i 5 P |
. ] | . Iy Fiold I%” - visitors counting | | |
- Control the signage depends on the attribute i Ay ;JIQ% Anlyst — FARE Z:,W |
| | BN | Adapter Bt | BA function
and count the number of visitors once a day i s pemisk(Fass) ||
. | rotoco
Collected and counted data are stored into | w PO AR Object |
. networ TCP
FIWARE in the cloud T e age |
. . | ! T |
Advertisement data are gotten from object Pcamera Signage |
storage | N ;
| I

\_ Assuming stadium, airport, etc.
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6 Wrap up
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m Key factors to succeed the open collaboration
(from our experience)

Target oriented approach
Zero base thinking to consider the collaboration partners
Sufficient communications

Scheme, formation or system to keep sustainability

32
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