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EWBS ecosystem & requirements

- Emergency Warning Broadcast System -

Wide coverage

Robust transmission

One way communication
Low Latency

Resistant mobile reception
Low cost, easy introduction
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See Video (5 Minutes)
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2016 |EEE Milestone Award
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Main Operator :Broadcaster

EWBS operation in Japan

National
Organization
for Disaster = E T~ ISDB-T
Prevention ,M
@D EWBS Information
D= (Text)
C Emergency!! g
Emergency Program
Covering
Emergency Bl for General households
Information

Adaptation EWBS for oversea countries
Broadcasting network is used

» as communication system

» open to anybody / any devices

Majn Operqtop- ~ . _— ISDBT ___ “r}
National Organization for = E =\ ‘“TP\J
Disaster Prevention
D E Inf fi — Emergency!!
"‘"0)» mergency Information = E
i ’ ' for General households
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EWBS is emergency information delivery system
using broadcasting infrastructure

for Public place



Why Emergency Information on Broadcast radio wave?

1.
2.
3.
4.
5.
6.

Wide coverage

Robust transmission

One way communication
Low Latency

Resistant mobile reception

Low cost, easy introduction
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See Video (2 Minutes)

Why Emergency Information on
Broadcast Radio Wave
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Why Emergency Information on Broadcast radio wave? 1. Wide coverage

Broadcasting is public media accessible to everyone.
Broadcast radio wave reaches every corner of nation in most countries.




Why Emergency Information on Broadcast radio wave? 2. Robust transmission

Devastated landslide by torrential rains hit Izu-Oshima, on 16 Oct. 2013
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Broadcastin transmitting station

Broadcating kep transmissio !

Broadcasting transmission system is designed to be disaster resistant.
Wireless operation, Located in a higher place, Backup by emergency generator....



Why Emergency Information on Broadcast radio wave?

3. One way communication

Traffic Congestion free

Resistant to cyber security

$

Guarantees high reliability



Why Emergency Information on Broadcast radio wave? 5. Resistant mobile recepﬁon

in a vehicle

in a boat




Why Emergency Information on Broadcast radio wave? CG’)) » “Ewss"

6. Low cost, easy introduction spener
L o O 5)
% wi-Fi
___________ ::,_: ,:_:—:—:':’::——‘————————‘ H - Display EWBS

Automatic Activation

EWBS over TV
- L R
. HOMI

Maximum usage of existing network

¥

Guarantees low cost and easy introduction



Types of EWBS

1. Audio Analogue Multiplexing method

2. Digital Data Multiplexing method



Types of EWBS

Capacity Application
Method
Code | Text TV MW FM
<1kbps
(64bps) v NA

International
Introduction
NA*2 in consideration
by using “DARC”
*3

>16kbps | ¢V v

*1 in Japan, used to be in operation in analogue TV broadcasting
*2 MW is technically incompatible to digital data multiplexing
*3 in Japan, under operation in ITS communication service (VICS)



Case study of MW Radio

Tonga

“Nationwide Early Warning System in the
Kingdom of Tonga® (NEWS Project)

Japanese Grant Aid 2018~

. Relates to Radio Broadcasting




Case study of MW Radio
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Case study of MW Radio

Block diagram and operational procedure of Early Warning System using radio broadcast

Control code over

AM broadcasting program
AM station =
o R

i

“9 Mixer g onsmitier

/switcher RAR

Encod Control code
ncoder
MET
Trlgger Control Signal
|:> Controller
Control code over
-
: @)
FM stations 7
Program
m Mixer .
h» /switcher% Transmitter
Control code
Encoder TR
R
Basic procedure
Control signal created b Control code which encoded by RARs are activated when control
MET triggered off at Controller Control/erg is sent to sele)éted el 5 S BT code is detected at decoder
in case of emergency broadcasters via IP link link Mixer/switcher ,and then sent to equipped in the receiver even during
’ Transmitter as a radio program switched-off/Sleep-mode.

audio signal.



Case study of MW Radio

Remote Activated Receiver (RAR)

Purpose
To disseminate urgent emergency information to the peoples in

Sigl | Emergency Tsunami hazard areas especially in:
] J-Radio - Remote islands where outdoor sirens do not cover
/ : | - Reside or work at outside of sound coverage from outdoor sirens
: - Inside of large buildings where sound of outdoor siren is hardly
heard
- Other important organizations/facilities

&  ONOFF

CHiSearch

Major functions

- Act as ‘Emergency indoor warning sound devise’ which remotely
activated from MET/NEMO office when emergency.

- User can enjoy this as a normal radio (AM/FM) in normal time.

Major specifications

- Tuners: AM and FM

- Dimension: 250mm (W) x 70mm (D) x 160mm (H)

- Weight: 1.8 kg

- Power source: AC240V or DC12V or USB

- Power Consumption: Negligible small in stand-by mode

- Backup: Rechargeable battery inside for blackout

- Alerting sounds: Siren sounds, Chimes, pre-recorded voice
messages etc.

- Installation: Fixed to the wall by screw and powered

from outlet nearby.




Case study of MW Radio

Siren tower

| Broadcasng Station
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See Video (1 Minutes)

EWBS
with Medium Wave Radio
In Tonga
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Case study of Digital TV

EWBS Case study in Latin America

with Digital TV radio wave



ISDB-T Japanese Digital TV standard adopted by 20 countries

i~ | Nicaragua

:
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As of February 2020 Research by DIBEG
M ISDB-T adopted DVB-T/T2 adopted ATSC adopted DTMB adopted

2
S

Those countries which are facing the risk of natural disasters (Peru, Central American countries etc.)
have strong interest in EWBS introduction and expect a technical assistance from Japan.



EWBS Standardization in ISDB-T International Forum

\/

TSUNAMI Warning

Broadcasters Receivers Bt "8 EWBS Harmonization Document

By ISDB-T International Forum

Automatic activation ;
Activation Flag by Activation Flag |
Superimpose Emergency Inforr_nation Display .
by Superimpose |

Adding a “Superimpose” function on the Japanese original, SDB-T DOCUMENTO DE ARMONZACION

PARTE 3: SISTEMA DE ALERTA DE EMERGENCIAS
(05 2013)

EWBS Standard was approved by ISDB-T International ewes
Forum in May 2013




What is “Superimpose” ?

3 Types of text messages used in TV service

(1)Normal Subtitie (Open Caption) Overlay in Broadcasting Studio
» Information which belongs to the main program

» Always on the display

(2)Closed Caption
» the service for inaudible persons / multilingual movie etc.
» Synchronous information with the main program

» Selection of display (on/off) by viewers

Overlay in Receivers

4 (3) Superimpose

» Asynchronous information with the main program
» Selection of display (on/off) by viewers

. > tobe sent background at any time y
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See Video (1 Minutes)

Explanation of Superimpose
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What is “"Superimpose” ?

Superimpose B Lot
Independent digital text data NE.
issued by JMA (Japan Metrological Agency) 5 A

¥

Utilized for EWBS BTN ¢ Wi e
' EEENTER AVENCER

Bl EF W8 BE W¥

Open-Caption
Broadcasting contents JMA issued Earthquake Early Warning (EEW)
edited by NHK

On 14:46 March 11,2011 NHK’s Broadcasting



EWBS Dissemination System

developed in Japan for Latin American countries that adopt Japanese Digital TV standard (ISDB-T)

Broadcasting Radio Wave
\E = (Digital TV)
=a = _[E:h

Display EWBS

Tsunami Warning (U infarmatied ||

EWBS STB

— EWBS Gateway =
EWBS =

EWBS Inserter . l
Reception -
Module Ethemet
”Tﬂ Broadcast Alart

» Emergency information dissemination system e .)))
utilizing Broadcasting Radio Wave

» Efficient dissemination with maximum use of CG )) sien > “EWBS”

i 1 Siren > “EWBS”

exiting infrastructure oy
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See Video (5 Minutes)

EWBS
with Digital TV Broadcasting
in Latin America
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EWBS Superimpose Module

ISDB-T RF Signal

Exclusive reception of Text Information

24-hour monitoring = never to miss EWBS alert
Robust “One-seg” reception

Small size , Low consumption

(with EWBS) ()-» ISDB-T
Tuner
CTRLin L CPU
Area code
Monitoring Frequency
Power in

EWBS TRIG out
(for Device Power CTRL)

Sound Control out

Text out (Superimpose)

Warning!!




EWBS Superimpose Module
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Application of operation controlled by EWBS Inserter

Tsunami Ald, _
Eull-seg S = TSUNAMI Alert
Alert ~a\- \- TSUNAMI Alert . {
One-seg | » == "~ >
Local \\“{, _L | Alert
Alert Full-seg >[a\= ~~'- Local Alert - d ' ocal e
© One-seg = ” ~
Test for N - :
Designated One-seg :m: J\ - Equipment test - Equipment test
receiver =
lids
Drill One-seg :m: ) - Disaster Drill - )
Important L/ )
Notification | i i 2\~ . Heavy Rain ! -
‘E‘L NL One-seg [a) y
General Lid,
Information |} NL One-seg “[a\= - Weather Info. .

N: Nation wide Operation L: Local Operation



EWBS transmission control terminal ( operation menu )

|
X

‘@ EWBS Contorol Terminal Ver 3.00 —

Playout Message
El condor de los Andes desperto con la luz de un fefiz amanacer. Sus alas lentamente desplega y bajo al rio azul para beber. Tras €l la Tierra se cubrio de verdor, de amor y paz.
Tras &l la rama florecio v el sol brota en el trigal en el trigal.

In a little while from now If I'm not feeling any less sour | promise myself to treat myself And visit a nearby tower And climbing to the top Will throw myself off In an effort to
Make it clear to wheever Wants to know what it's like When vou're shattered,

1st Lang spa 8-bit code SAVE Message

2nd Lang eng UTF-8

Status ‘Warning Level Playout Control

Status Check Message DT{sec) Infinite

Normal Warning Infinitie

DT
Hapsed Time Elapsed Time

Date and Time T I eremiiosion Contal T TS Aiee Gratp

EWBS Contorol Termi... ‘@ Normal-time Superim...



EWBS transmission control terminal ( configuration menu )

wntorel Terminal Ver 3.00

RMINAL setting

Define TSChanger PID/language

- PID Setting Language Setting
Terminal priorty(1:H-8:1) 1mm =
Lang Number 2 v

Check All Playout HD & 5D

116 Lang Code  Character Code

TSChanger 01 Check

126 1st Lang =Pa ¥

T5Changer 02 Check

1seg PID (Hex) (1216 2nd Lang eng v

T5Changer 03 . . ' Check

TSChanger 04 . ; : Check

Display Setting m
Special Warning Display Style

Font Size Middle Size

T5Changer 05 ) . . Check

MNormal Wamning Display Style TEST EWBS Display Style

" TSChanger 06 Check

Font Size Middle Size Font Size Middle Size

T5Changer 07
T5Changer 08
TSChanger 09
T5Changer 10
T5Changer 11
T5Changer 12
T5Changer 13
TSChanger 14
T5Changer 15

T5Changer 16

EWES Contorol Termi...

Check
Check
Check
Check
Check
Check
Check
Check
Check

Check

‘& Normal-time Superim..

FGC Yellow
BGC Red
Half FGC Yellow
Half BGC Red

Flashing OFF

TEST EWBS

TEST EWBS

1st Lang

2nd Lang

| EWBSEE .png - A1...

Delivery Time Zone
from o

8-bit_code

v FGC White
BGC Red
Half FGC White
Half BGC Red

Flashing OFF

v 22:00 v 10

test ewbs message 1

test ewbs message 2

Imterval {min)

v 30 o

FGC
BGC
Half FGC
Half BGC

Fashing

Warmning

Special

AREA CODE(Hex)

FAQ

L Am g A O 104




EWBS compatible Set Top Box

rta de tsunami Area de prueba TODO

SRRl Automatic activation
- A Automatic HDMI port change
over TV-set

HDMI CEC function

ISDB-T.

“One-s0g EWBS STB

Separate EWBS dedicated tuner "never misses the alarm"



Result of HDMI — CEC compatibility test in Costa Rica (March 2019)

Lugar da

Cambio da

Encendido automatico
MNo. Marca farcac-a Fabrcants Modelo Dbse
- entrada HDMI 1 HDML 2 HDMI 3 HDMI 4
o C D s Este se usa0 para hacer la demosie
1 SONY M SONY XBR-55A1E 0K ON ON OM | ARC | ON al i
e 1 A con EWBS vy las ofras funciones. WaNi=FS
2 SONY Mexico |TrandimartlE Mesico KD-55X725F 0K oM @ {@ ARG
3 SONY Maxico | FOXCOOMNN XBR-T0XBA5F 0K \EJN @ { oN | ARG { ON r
4 SAMSUNG Mexico | SAMSUNG Mexca QMNESQTFAMPX OK "E-‘h;\ @ ARC | ON @
5 SAMSUNG Maxico | SAMSUNG Mexca UNSONUTO20P 0K @ 1@ ARC
] LG Maxico LG Mexico OLEDGSBESSC DK (‘E]';\ (’El_h:\ AFTC-{@ @
o e, o SOOI o v, S
7 LG Mexico LG Mexico 43UKE300PSH 0K an ON J ARC{ ON Tensa la funcidn HOMICEC desactivada pero aun asi encends”
b
8 LG Mixico | | LG Meies 49LH5730-SE oK ARC s Fabaicn, e Syptimutes- tu) 016 .. vl fanchin PRI
desactivada pere aun asi encendd
] TELSTAR China TTEOG5440KK 0K ARC faibwicado an 2018
10 TELSTAR Chma TTSO437T40KS oK @ ON @ sin ARC
1 TELSTAR China TEO43420KK 0K fabeicado an 2018 s ARC
12 Panasonic Mexico |Panasonic Mexico TC-32D400L oK ARC Fabricado en 2017
13 Haier China LESSDES00DA NG zin ARC
i4 Westinghouse China WS0LIG655M NG sin ARC
Maj factures’ TV-set Imost
5 RCA Ghina RC24A165 NG sin ARC ajor manuractures 1 v-Set are aimos
™ I v | toes | venmom || e ARG compatible HDMI-CEC function
17 LG China LG Mexico 481 HE 100 NG zin ARC




Applications of “EWBS Gateway”
Bridge of EWBS to any existing communication systems

tact out
Network out Audio out Contact ou HDMI out

Public
Communication
System

EWBS

Gateway
/Signage

robustness
wide coverage
high reliability




EWBS implementation in Latin America with Japan’s cooperation

Nicaragua 3/2018 Field experiment of EWBS equipment
4/2021 Start of test transmission of EEW (Earthquake Early Warning) information

12/2021 Pilot project for EWBS receivers’ expansion (underway)
El Salvador 10/2018 Field experiment of EWBS equipment

10/2019 Demonstration of EWBS receivers

4/2021 Start of test transmission of EEW (Earthquake Early Warning) information
Costa Rica  10/2018 Field experiment of EWBS equipment

3/2019 Demonstration of EWBS receivers

4/2021 Start of test transmission of EEW (Earthquake Early Warning) information
Peru 1/2019 Field experiment of EWBS equipment

3/2019 Start of technical support with operation training
11/2019 Large scale demonstration in national evacuation drill on World

Tsunami Awareness day (Nov. 5,2019 )
Brasil 12/2019 Field experiment of EWBS equipment

Ecuador 3/2021 In-door experiment of EWBS equipment
1/2022 Field experiment of EWBS equipment (underway)



EWBS operation in Peru

Lima

IN
fick

EWBS Inserter
(Local)

~a” <

DVB-S2

(BTS)

Arequipa

IRTP (Local)

E
Satellite
RX

WBS Inserter
(Local)

ISDB-T

ISDB-T

- Wewsw | TX

A

IRTP(H.Q.) ISDB-T
\El T
ISDB-T !I Satellite
MUX || T
EWBS Inserter
(Nation wide)
) .y
Combination of
=) National and Local
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EWBS Normal
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EWBS operation in Peru

Display EWBS in operation
in Radio broadcasting station

IRTP (Arequipa) INDECI-COER (Arequipa)



Peru - EWBS utilized in the event on “World TSUNAMI Awareness day”
5 November 2019

Utilization in a local government EWBS Displays utilized in the Disaster Ministerial meeting



EWBS Reception Survey in Costa Rica (March 2019)

liley chel Caco

PAC FIC CCEAM

Matwonal Parks
and Reserves

senaw

e 3
Cor\:avac&

—— 7. COSTARICA

Volcan Irazu
3,400m

lee Earth

S 120 08 bk

Results of reception

MER (
STE
Display EWBS



EWBS Reception Survey in Costa Rica (March 2019)

Field test in a
coast guard boat

Field test in a railway carriage



EWBS trial in Nicaragua warch 2013)

L:"-! i ,,
SINAPRED

EWRBS Control PC

EWBS Inserter




EWBS trial in EI Salvador (october 2019

EWBS Control PC

Proteccion de Civil

EWBS Inserter

EWBS receiver installation at Demonstration in
a government agency Evacuation drill




EWBS trial in Costa Rica warch 2019)

EWBS Inserter



EWBS trial in Brazil (December 2019)

EWBS Inserter installed
pubiicbmaﬂnasﬂng | I
station, EBC : -

CENAD ; Brazilian National Risk and Disaster &
| Management Center .




EWBS trial in Ecuador (march 2021)




EEW around the globe
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EEW Real-time testing stage Cost , J
in Central America region
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Earthquake Early Warning in Central America

Cooperative Project with EWARNICA

Deliver earthquake early warning (EEW) automatically to the
residents by connecting EWARNICA system and EWBS




Cooperative Project with EWARNICA

. . . Mensaje EWBS
Dissemination E— d;:\el:?:cie
Sensors Methods
. Internet
. Broadcasting
Alg. A: Radio W
i I timally fast, adio vvave
High Quality E;’uﬁzn“":a_'g s
Seismic Stations ~_}
(broadband,
, short period) Alg. B
(highly reliable, eg o
Virtual o g‘l
Seismologist) 3 w
g
Op.
Alg. C: = Automated
Sfatinerdio S E E communication
0N ce
Go= Interface
(1] EE
(5]

Alg. D:

{cheap sensors.})

CATV

Ideally spaced across ;
region of interest processing hub

EWARNICA <> EWBS



EWBS trial disseminating Earthquake (EEW) information (aprii 2021
in El Salvador

Broadcasting
Transmitting Station
___Canal 10 EWBS

Earthquake Early
Warning (EEW)

[Eemr—r— i
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Seismic observation agency MARN
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See Video (5 Minutes)
IOC -UNESCO

(Inter-govenmental Oceanographic Commission)

_ Exercise Pacific Waves p

|OC Wave Exercises:
Exercise
Racific;Wave




Possibility of utilizing FM Radio wave

» FM Radio broadcast standard is common throughout the world

» Digital data multiplexing system on FM Radio are standardized in ITU-R
European "RDS” ( Radio Data System) / Japanese “DARC” ( Data Radio Channel).

» Japanese DARC has enough capacity to deliver “Superimpose” text.

» In Japan, DARC has long been in service in “VICS” ( Vehicle Information and
Communication System) and widespread.

» DARC has promising potential to expand the EWBS case of Latin
America to Asia-Pacific countries by utilizing the exiting FM Radio wave.



Digital data multiplexing system on FM Radio

Bandwidth assigned for FM Radio Broadcasting
( The only one ITU standard)

FM Radio Program
ﬁ to be used for EWBS
L+R L-R
'
19 38 100

Frequency (kHz)



Digital data multiplexing system on FM Radio

RDS DARC
Development Europe Japan
Standardization 1986 1995
(ITU-R Rec. 643) (ITU-R Rec.1194)

Modulation DBPSK LMSK

Sub-Carrier 57 kHz 76 kHz
Data Capacity 1 kbps

Sufficient capacity

for the EWBS case of Latin America



DARC in operation in Japan

VICS (Vehicle Information and Communication System)
https://iwww.vics.or.jp/en/

Vehicle |nformation and
Communication System

VICS is an innovative information and communication
system, enables you to receive real-time road traffic
information about congestion and regulation.

Information is provided through three communication and broadcast media

FM multiplex broadcasting Radio wave beacons Infrared beacons
(N HK local FM rl'll.ll'l:iplex (Expresswavs} (ﬂl’diﬂﬂw trunk I‘ﬂadS}
broadcasting stations)



Beacon(radio wave/infrared)information

FM multiplex broadcasting

VICS

[ Automatically displayed ]

| Automatically displayed ]

Map display

Automatically displayed J

Manual selection

VICS#HPE (01/09) 08:35

EE485TY  HEAEW
el —~&H3TH

#EEy) LY 2E=3 2]y R P
#mw0.5KM

Text display

| Manual selection ] [ Automatically displayed }

& VIR T :
HEL)IBIC-EHIC EigiH RS —+4ET EHRH Skm

Text information delivery is compatible to EWBS




Idea to expand the EWBS case of Latin America to Asia-Pacific countries

Digital TV
Display EWBS

= 1 =
/E\ FMRad/o

Tsunami Warning

P ingormatien L0

X

3%

>

EWBS STB

— EWBS Gateway ni

-‘H"”-a
F\I

EWBS Inserter EWBS l
Reception -
Compatible to B -
FM Radio Compatible to Hrﬂ Broadcast Alart
=g

Siren > “EWBS”
)) Sien > “EWBS”
Sien > “EWBS”



