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Summary NicP S

ONICT has conducted R&D, standardization and
promotion  activittes on  Wireless  Network
Customization Technologies to enable flexible radio
device mesh topology (namely, Wireless-Grid) that is
essential for future loT society

~Three major mesh categories:

High capacity data collection network
Ultra low-energy operation network
Reinforced mesh network

o Further enhancements in the future collaborations:
Specification customizations

Harmonization/coexistence/cooperation with the other
systems
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Wireless

Concept of smart utility network™ NicP B

©SUN means a network constructed by Electricity/Gas/Water meters equipping radio
devices that can effectively and automatically relay data frames to the collection
station, which is expected to further support large amount of monitoring/sensing

applications
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Standardization and certification NicP B

oNICT has established “Wi-SUN,” the world first certification body of SUN devices,
in order to effectively promote the IEEE 802.15.4g compliant devices by holding
the conformance and interoperability tests

O Standardization in IEEE 802
 NICT has proposed the required PHY and MAC specifications for SUN with Gas companies and meter
venders in Japan. And, the proposed specifications have been included in IEEE 802.15.4g/4e standards

O What is Wi-SUN alliance
» World first global certification body that certifies IEEE 802.15.4g compliant devices
» Established in January 2012, by mainly led by IEEE 802.15.4g standardization contributors. NICT is
one of promoter members

* Its certification guarantees conformance and interoperability that is not guaranteed by standards

thereby effectively promotes radio device products
Standards Certification bodies Products

IEEE 802.11 (WLAN) | WiFi alliance —> WiFi
IEEE 802.16 (WMAN) [ WIMAX forum —> WIMAX
IEEE 802.15 (WSUN) | Wi-SUN alliance —> Wi-SUN

O Achievements
 Certification profile for ECHONET Lite (a higher-layer communication protocol for home energy
management systems) has been selected for 10 major electric power companies in Japan, which
means application to more than 80 million houses
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Further wireless—grid applications NicP

oNICT has studied on further wireless grid applications promoted by the suitable
certifications, such as applications to advanced home energy management
systems and fishery fields. Wireless grid also becomes one of the promising
technology for IoT and Al applications in the future
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LE-Superframe performance analysis: NicP B

v Ultra low-energy operations (battery driven 10 year operation,
by exploiting sleep period) especially for the outdoor use are
studied, developed and tested

’ Beacon interval (BI) J
:
|

I Active period |

I (ak.a. Superframe duration; SD)

|

I

I

| |

Data frame I

I
: ool Sleep period eee |
1 H |
I K A
| T

-
-
-

/NN T Bigees

x | Blby St

I
(
SD by S1 ,ﬁ | Data from S1
! [ to CS

S3/ 54 !
6 {_ b= 1 3
Data from S3/S4to S1

Stettel M B . 10 10 ) 10

CS: Collection station Receiving/standing Transmission period Data arrival interval (s)
Sn: Sensor n period Sleep period

Concept of low-energy multi-hop communications Lifetime estimation

@
~
34
r—H
C
T
't"‘
Lifetime (year)
D

Copyright © 2017 National Institute of Information and Communications Technology. All Rights R



Sensing in MOZUKU seaweed aquac | rum., NicP B

w“Sensor buoys” that equip battery driven low-energy
devices and the water-temperature and salinity
sensors are located in the MOZUKU seaweed farm
In Okinawa, Japan, 1~2 km away from the land.

“Periodically monitored water-temperature and
salinity data are collected via the low-energy multi-
hop communications among the buoys and then
stored in NICT’s cloud to be managed
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Proof test of the low-latency conirol S

NI
~Low-latency control in the low-energy operation network is
confirmed in the laboratory and in the real rice field
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This work was supported by Cabinet Office, Government of Japan, Cross-ministerial Strategic Innovation Promotion Program
(SIP), "Technologies for creating next-generation agriculture, forestry and fisheries" (funding agency: Bio-oriented
Technology Research Advancement Institution, NARO).
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Wireless

”(-[9 Sy's)tems

©SUN expansion for large
scale mesh topologies for the / "\
smart-home/ building/ factory .

ONICT has proposed HMT @ .
(Hierarchical Mesh Tree)

. i eshroot  ——- IEEE 802.15.4 PAN links
deploying IEs (Information Omenroa ——» Mesh topology construction
ElementS) On MAC |ayer’ QLZR router == Paths to the mesh root

which is accepted in the IEEE  Autonomous mesh topology construction
802.15.10 (Layer 2 Routing)
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Reinforced mesh network in the faCtORYR> 42

“NICT has investigated the applicability of radio signals on the
several frequency bands including SUN'’s to the factory use
that realizes flexible manufacturing-line deployments

Experlmental setup for radlo Experimental environments éﬁmloving
signal monitoring in the factory Automated Guided Vehicle (AGV)




Enhancements for the wireless=grid nicp B

> Lab.

© NICT is considering about further enhancements for the
wireless-grid systems

Specification customizations according to the assumed
applications

Harmonization/coexistence/cooperation with the other
wireless systems
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Conclusions NicP B

oNICT has conducted R&D, standardization and
promotion activities on Wireless Network Customization
Technologies to enable flexible radio device mesh
topology (namely, Wireless-Grid) that Is essential for
future loT soclety

~Three major mesh categories:
High capacity data collection network
Ultra low-energy operation network
Reinforced mesh network
© Further enhancements in the future:
Specification customizations
Harmonization/coexistence/cooperation with the other systems

Hope our collaborations promote the system
customization activities for the IoT society in the future!

pyvright © 2017 National Institute of Information and Communications Technology. All Righ 12



	Wireless network customization technologies to enhance the future wireless-grid applications
	Summary
	Concept of smart utility network
	Standardization and certification
	Further wireless-grid applications
	LE-Superframe performance analysis 
	Sensing in MOZUKU seaweed aquaculture
	Proof test of the low-latency control
	Large scale mesh by L2R control
	Reinforced mesh network in the factory
	Enhancements for the wireless-grid
	Conclusions

