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Who we are? JSCA

Japan
Smart Community Alliance

® JSCA is government—industry collaboration for
addressing Smart house as national strategy in Japan.

B Membership exceeds 350 organizations in Japan and
overseas, diversified to IT integration, automobile,
telecommunication, home appliance, network device,
utility, academia, and government.

B Masao Isshiki [masao@keio.w3.org] is chairman of Smart
House and Building Committee and in charge of
Interoperability test center

B Masaki Umejima [umejima@autoid.sfc.keio.ac jp] is deputy
chairman and in charge of int’ | strategy and specification
development.



Organizational structure in JSCA, government—industry liaison

: International Strategy

— International Standardization

{ Boafd ]—— Roadmap
Meeting )

Members
| Electric Utility ] | Gas Utility || Heavy Electric Industry |
' Home Electronics Industry || IT Company ] | Developer

Total 350 companies and associations
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Who we are? ECHONET Consortium @

Since 1970's Since 2010’s Since 2010’s

For generate * For storing
energy
High expectation to connect home appliances
by common and trustful interface.

In 2012, ECHONET Consortium announced ECHONET

Lite as open standardized interface.
Technical specification is downloaded at
http://www.echonet.gr.jp/english/spec/index.htm



( Organizational Structure in ECHONET Consortium

ECHONET

« Since launching in 1997, ECHONET has expanded membership,
exceeding 200 companies and institutions including overseas
Institutions such as IBM and Tl

Network Operator

SoftBank

________________________________

Home appliance manufacturer

HITACHI SHARP
Panasonlc MITSUBISHI

TOSHIBA
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@ ECHONET CONSORTIUM

(7 |[ECHONET Consortium in Asia

ECHONET

Malaysian national research institution has joined ECHONET Consortium
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“ECHONET Lite” for connecting all home appliances

ECHONET-Lite, owned by ECHONET Consortium, has become open
interface since on Dec 21, 2011. ECHNET Lite has provided network access
to over 80 devices, including home appliances, power meter, EV, and PV.

. EV Users PV
Utility -

=7
Smart Meter \ -
._e ““x/’
/ X \— Fuel Cell
ol

Electric appliances Battery

® ECHONET-Lite i1s recommended as the standard interface for connecting appliances and smart meter.
® Communication protocol between HEMS and devices should be based on IP.




ECHONET CONSORTIUM

j,

ECHONET

Icope of ECHONET Lite Specifications
« ECHONET Liteis IP based and media free

ECHONET Lite
e Specifies OSI Layer 5 - 7
e Communication Address is Eﬂ@lg
“MAC Address” or ] :
CleAddress”. Conservation
oS| Application 5 |
ayer | [ nd
Layer ECHONET Lite Communication
5.7 Processing Block “QHTECJF(“
/| MAC Address | or | IP Address | : \elwork
Lower Communication Block i
Layer i (IEEE802.15.4 etc.)
1-4 Transmission Medium




CONFIDENTIAL
ECHONET CONSORTIUM

R ) - -
_[ 7/ 'Message structure of ECHONET Lite device

ECHONET

Example: ECHONET Lite over UDP/IP

Media header | IP header UDP header UDP Payload footer
EHD1 | EHD2 | TID EDATA
— _/
header \
SEOJ | DEQOJ ESV OPC [EPC1 |PDC1|EDT1]|.... EPCn|PDCn|EDTnN
. ~ — Yy ~ — ’
The kind of device Service EPC: function
- Source device - control PDC: data size of EDT NG - 4 -
- Destination device - nmoc‘)[?fI;or EDT: setting or monitoring data 2.1t s possible 10 Use TCP



), : : : " ECHONET CONSORTIUM
_[ v Exercisel Monitor your air conditioner

E(EHONET
lg_—\_ﬂ (1) Monitoring request
< ) —_:‘:Q_.':—-—‘.

. (2) response
Media header | IP header UDP header UDP Payload footer
EHD1 | EHD2 | TID SEOJ DEQOJ ESV OPC |EPC1|PDC1|EDT1
10 81 01 05 FF 01 01 3001 62 01 B3 00
- ~ — controller air conditioner monitor “setting temperature”
header >< l
10 81 01 01 3001 05 FF 01 72 01 B3 01 1C
- —~ — response (28°C)
header



@) : : " ECHONET CONSORTIUM
_[ v Exercise 2 Control your air conditioner

E(EHONET
° (1) Control request
l q ’ » )

o (2) response
Media header | IP header UDP header UDP Payload footer
EHD1 | EHD2 | TID SEOJ DEQOJ ESV OPC |EPC1|PDC1|EDT1
10 81 01 05 FF 01 01 30 01 61 01 B3 01 1A
= g ~ controller air conditioner control “setting temperature” (26°C)
header ::::>><:::: |
10 81 01 01 3001 05 FF 01 71 01 B3 00
N— 7
YT response

header
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@ ECHONET CONSORTIUM

(v |List of ECHONET Lite devices
e 88 kinds of devices is ready to speak ECHONET Lite over IP In

Japan. This move is expanding to overseas from Japan

— FY 2011-2012, several device objects, mainly “energy storage devices”
and “energy generation devices”, were newly specified or revised.

4 N\ .
Ty Secur!ty Sensor, Human Detect Sensor, Temperature Sensor, CO2 Sensoir,
L ) Electricity Sensor, etc.
4 A . .. . .
HVAC Related Air Conditioner, Fan, Ventilator, Air Cleaner,
L ) Carpet, Fan Heater, etc.
f Facility Related | Blind, Curtain, Boiler, Lock, Storage battery, Fuel cell, Photovoltaic system,
L y ) Gas Meter, Watt-Hour Meter, EV/PHYV, etc.
f : ] Refrigerator, Microwave, Washing Machine, Rice Cooker, Coffee Mill, etc.
Cocking Related
\§ J
4 ) . . ..
Health Related Weighing scales, Clinical thermometer, Blood Pressure Meter, Blood Sugar
L ) Meter, etc.
4 A
Controller Related Controller, switch, etc.

11



Accomplishment:

12

10million Toshiba’s air conditioners are ready to speak ECHONET Lite

® |n attaching ECHONET Lite middleware adopter, Toshiba’s
air conditioner enables to get network access.

® ECHONET Lite middleware adopter is such a
communication card, enabling network access.

. y / Integrated as \
Air conditioner H E
Object ome Energy
: % Management
SYstem

Lighting U
Object o e

\ (PC etc...) /
Adopter

— Integration panel
Smart Meter i J H;; '
7/  Echonet Lite

12



Accomplishment:

All Japan’s power meter can speak ECHONET Lite over IP

minutes]

O Japanese Power meter has two interfaces: A root is to connect meter and utility
and B root is to connect meter and demand side such as user’s home.

O B roots must be applicable to IP and ECHONET Lite and talk ampere[real time],
Voltage[real time], backward flow , and electricity consumption for pricing [30

@Third party

Database

@Power Company

Public Network

* Consumption \

E Accouniing

Measuring
Database

‘ *Backward flow

Network for Root A

(DPower meter

(MOHOME {HEMS]

TRZ51E]
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Accomplishment:
Smart House is commercialized -1-

EHER—LEFE.KORRAT— MY —/NA 74—

______________________________________________________________________________________________________________________________________ Ilnwl PA—4 D ERCOMSANA > NFOTARR H>ERLADY
i BRE -BEMORKDORY - A2+ TEL. BEVRPIFILF-—BMNIATAREDAI— M@,
HIx- 41+ UMP. RANBLBELSH L. BRONEFALLBHETF Iy TRBLCPELVEE L,
FRA=ZHR—LDTRAT—F2X4 (V=474 =) 3 TF,

A -

v — | 5&fH Blzi-&x 75MH

o3 ?H\"a'afj CEBL ! by SMART
BOAZT=RIND Z

TANK—EMBEHHT, ik Eresl) LEE TUSTO TR SN2
EFC@S ARBETAT-b ABOHKLMEMOARD
: EESLERBLET.

S

BRzEC.DEHCEZVO

NS0T
IANF—CRATVEET,

FLHEVE »

. $ 2T HeA LA ‘.I/

FBEE BT
' 1 TRLF NS TR TS
BHOHh%ETH BWRRTFY 1>
Ry F-za) - < ~ f*ﬁiaﬁ TROALE R OIBIET S
: BHLOH. R INEY, B8O RORY—3474—T ik ETAERBLAZARBEY . IT+ A o=
: NEBrLERBEFSA2T, EHA-LGEAEPELOREAL. REREEHEHF SRR~ MHFP=F - Y 7 P EREEDRS
i RAEIEHLT. EINEHOCHAE - EEMOTIEETT PELELFRTOLT.
0 201 X#0= IR LOBEL
Mitsui H G
o KA\ O L HAEH EHER CEMLSDY YT O Engisn DRSS [XFwsRERec
s L P EXEE-EHA * SRMET-ER > HMTYYAY O RRETowom O UZr—h > BRESULRE | mw

FAONOADENEE - WU - GERIAN P RILDIEDVT
EHND AT T FEWIE P sewe AT T3 AT

P FAONOIDNR P REUDY=Ty RICOOTER & HENTOTTUE
2 ChsREBLAEISRH-TIRINT IEHNAIL DR,
@ #0o| BVLVRY (78 [ At

XEVO g

A¥-I3 FUIFIL

FALINDADAT=FNOX. BUED

NG |
'ﬁb‘cﬂb‘sr@tﬁkaliﬂbatpf‘ﬁj I:l’Eﬁ"lulé%ﬁﬂfn

Daiwa House

Sekisui Chemical




Accomplishment:

Smart House is commercialized -2-
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ECHONET Lite enables Smart house over standardized interface

oe® Electric vehicle
)

Heat-pump K
water heater

1



International Liaison of ECHONET Lite

O ECHONET lite has addressed international standardization having allied with Japanese
government and industry[JSCA],
O Ongoing discussion in TC57 WG21, IEC
O Ongoing liaison with other standardization bodies and research institutions: W3C[WEB] ,
IETF, APANIIP], and so on

/ Supply side

Grid Power Management System Home Energy Management System

IEC TC57
WG21

Building Energy Management System

Power Systems Automation
Management
J Interface System
System :

\_

Interfaces and protocol profiles relevant to systems connected to the electrical grid

Demand side \

Lty



Smart House Research Center HE‘V‘S

Launched HEMS Interoperability Test Center in 2012

e
T D D D D D

AR R R R R R R S Y

(DFor the companies providing service: HEMS equipment, a place for actual examination,
opportunities of information dissemination

®@For the companies developing equipment:permanent Plug Festa location, software
development kit, introduction of technical consultants or certification bodies

Image of the center

18




Smart House Research Center HE‘V‘S

Basic test network diagram

Independent testing network

Log accumulation

Test confirmation

terminal i i .
Mirroring hub Ready device
/\ adapter =
QO NN . . .E.ij
Tl i —
N & I L
i s // == .
\ ~ : /77 _-=".°7 operation
Conforming tests | *~<__, | S e A
. . ~ /’ - -
Filling out res\ultsl_ - 910’ \7:‘0 i -7 el I.
est gperation, d=", -~ =)\ Digital oscilloscope
' / \\\\ -~ ) “ §/‘ //’, w’,,’ y"'ﬂ' g p
& i g

Communication waveform
log acquisition

To the certification test support system server

IP packet monitor |P packet

+router(DHCP)  communication log acquisition

l( Kanagawa Institute of Technology, JAPAN 19



Application deployment to control ECHONET Lite device

Home Area Network

\

Controller Networked appliance
Controller -in House- |
-Outside- (

Transmission Module, |

o
| . Appliance
- attached to appliance PP
GUI
Application Application Doy ot
. | ri on
ontroller For middleware adopte evice appricatio
ECI:SNET ECHONET Li ECHONET Lite ECHONET Lite
= ;e | P 'S 'tﬁ Middleware =Adopter Middleware =Adopter
. gl SelEEs for transmission for transmission
Stack
IP IP IP UART UART

20



Expectation to compatibility ECHONET lite and Web is
high. Web based smart house has become real?

Server A Server C

LNA '_
DLNA ECHONET | " . Image
CritEE Recognition| | | |Synthesis Analysis

Interaction Manager Interaction Manager
for for

Home Network Web Services

EMMA on MMI life-cycle events

over WebSocket
Smartphone

Main Interaction Manager for the User
(including WebSocket Interface Library)

GUI Modality Component (HTML5 Browser)

These slides are copyright © 2010 W3C (MIT, ERCIM & Keio).
Stata Center photo by See-Ming Lee available under a Creative Commons Attribution Share-Alike 2.0 License http://www.flickr.com/photos/seeminglee/3791607622/
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R

ECHONET

ECHONET CONSORTIUM
e delivers network connection to all appliances

e ECHONET Lite offers Services by Correlating Home Appliances, Facility Devices and Sensors.
e ECHONET Lite offers Various Services via World Wide Network

Supportwithiwide=areamnetworks==ECHONEI provides

Home healthcare services

®Health monitoring service(in conjunction

Remote appliance
maintenance services

Servicesithatwatchioveradalyiiress

®Remote diagnosis and maintenance

of home appliances

@®Remote consulting for home
appliances

| can get maintenance

service without

visits by a

repairman.

Mobile services

®Remote monitors for home appliances

®Remote operation of home appliances
and locking of doors

®Remote monitoring of visitors and
elderly residents

I can turn on my air
conditioner with my
cell phone when I'm
out.

| love coming home
to a comfortable
house.

Energy management
services

@®Monitoring of power consumption
and electric bill

®Energy-conserving operation of
air conditioners, ventilation fans,
lighting, and window blinds

®Demand-side management of power

Monitoring and oonll of
in-home medical devices

Y

S
7

Home gateway
T

with hospitals and health advisors)
@Elderly care services

®Monitoring and control of home medical
devices

| feel relieved knowing (.
| can get advice {
from my doctor.

Home security services

®Fire prevention(monitoring of gas and
electrical leaks and fire)

®Disaster prevention
(monitoring of water leaks, response to
earthquakes, prevention of freezing)

®Crime prevention(monitoring of
visitors, burglar alarm system)

me peace of ||

Comfortable living
support service

®Central operation of window blinds,
ventilation fans, and lighting
®Scheduled operation of home
appliances
(e.g., heating and cooling systems)

{ i e The central
e ECHONET is designed to control home appliances operation
k=g :%57 of/ fees are at a directly and will connect to home electronics devices keeps rooms
23 through a home gateway. This design will enable comfortable
‘0 B development of a variety of systems using differen | I
. ‘ / all day long.
Energy monitor

technologies and communications speeds while
maintaining optimum cost performance.




