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Figure 1●Flight Plan for March 12, 2011 (Map provided by: Geographical
Survey Institute)
The rectangular parts in purple represent observed areas. The num-
bers indicate the order of the observations. Following the instructions 
from flight control, we did not make observations along some parts of
our flight path.
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Figure 2●Image of area around Sendai Airport at about 8:00 a.m. on 
March 12, 2011.
The black parts dominating the image are the areas flooded by the 
tsunami.

Table 1●Time Sequence to Data Release

NICT Column

＊   Polarimetric and Interferometric Airborne Synthetic
　  Aperture Radar System (Pi-SAR2)

http://www2.nict.go.jp/pub/whatsnew/press/h22/announce110312/index.html
〈The observation results collected by the Pi-SAR2 in the disaster-stricken area are available on the following website.〉
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Special Report on Earthquake Response
Operating “KIZUNA” （WINDS）
in Miyagi Prefecture

Wideband InterNetworking engineering test and 
Demonstration Satellite  “KIZUNA” (WINDS)

Use of Satellite Communication in Disaster

Special Report on Earthquake Response Operations
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Frequency
Coverage Area
EIRP, G/T
Polarization
Relay Modes

Uplink: 27.5 - 28.6GHz / Downlink: 17.7 - 18.8GHz

Regenerative switching and bent pipe relay modes

Across Japan and ten cities in Asia

68 dBW or more, 18 dB/K or more

Linear（Horizontal and Vertical）

MBA APAA

Across Asia Pacific regions

55 dBW or more, 7 dB/K or more

Linear（Vertical）

● Ultra high-speed network via satellite
　 1.2 Gbps/beam （bent pipe mode）
　 155 Mbps/beam （regenerative mode）
● Simple interface with terrestrial high-speed network（Ethernet）
● Ultra wideband high-power transponder 
● Ka-band multibeam antenna & array antenna
● ATM Baseband Switch subsystem（ABS）

Wideband InterNetworking engineering test and Demonstration Satellite
“KIZUNA”（WINDS） 

Active Phased Array
ＡＰＡＡ

Coverage
Area of
APAA 

Coverage
Area of
MBA

Multibeam Antenna:
MBA

Looking Back at the Activities
in the Disaster Stricken Area

IDU installed in a
corridor

Kesennuma Fire
Station

Kesennuma Fire
Station

ODU on the roof

On-vehicle Station
Construction and
operation support

IDU=In Door Unit

Secured working space in 
the corner of Disaster Coun-
termeasures Office in Kesen-
numa city
→ Set up HDTV conferenc-
ing and IP phones for con-
necting to the Operation 
Room of the Tokyo Fire 
Department (Otemachi). 

It snowed on the morn-
ings of March 16 and 
March 17. 
ODU=Out Door Unit

Figure 2●Activities in Kesennuma City

Figure 1●Outline of Ultrahigh-speed Internet Satellite “KIZUNA” (WINDS) 

Deployed transportable VSAT on the roof and routed the cables through windows to the disaster 
countermeasures office
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Deployment of Internet
Wireless LAN Environment
in the Disaster Stricken Area

Figure 1●Configuration of the cognitive radio system

－Using Cognitive Wireless Routers Developed by NICT－

Special Report on Earthquake Response Operations

MANAGEMENT AND CONTROL OF
COGNITIVE WIRELESS ROUTER

COGNITIVE WIRELESS ROUTERCOGNITIVE WIRELESS ROUTER

・Access Area: 50 -100 m

・Require to just one AC
  power source

Network Terminals in
Public Offices and

Hospitals

PCs in Evacuation Centers,
Evacuees' Personal Compact

Infomation Devices

YRP-2 Bldg.

・Network Reconfiguration Server
・Authentication Server
・NRM Database Server
・Authentication Database Server
・Web Server
・Mail Server
・Supervision Server

Wireless Network Research Institute

Via wide-area internet, realized spectrum distributed
management of congnitive wireless routers in Yokosuka
Via wide-area internet, realized spectrum distributed
management of congnitive wireless routers in Yokosuka

Selects the optimum method for the 
installation site to connect a user, which 
enables effective use of spectrum.
Feasibility test under way since last 
summer with 500 routers deployed in 
Fujisawa city.  Confirmed remote control 
from Yokosuka and no problems in 
practical usage.

Cognitive Wireless Router

NICT NEWS  2011. 55



Figure 2●Cognitive wireless router providing Internet access Figure 3●Internet access via a cognitive wireless router 
set up in evacuation center at elementary school

Figure 4●Evacuees seeking information using a PC
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11 Oct.2004，14:00JST
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Typhoon No. 18, 2004 （SONGDA）

Ocean radars monitor surface currents and
wave heights to ensure maritime safety

COBRA uses polarization to estimate
the rainfall rate with high precision,
and aims to determine the raindrop type

Figure 1●Receiving antenna for the 
long range ocean radar

Figure 3●Rain radar’s radome (left) and the radar (right) inside the radome.

Figure 2●The Kuroshio current, or Black Stream, as observed by the
long-range ocean radar

●Example of COBRA 
mo n i t o r i n g  a  
typhoon

Figure 4

Okinawa Electromagnetic Technology Center
Contributes to a Wide Range of Fields,

from Natural Disaster Prevention to Maritime Safety

Monitoring Sea, Rain, and Wind of Okinawa by the Advanced Radar,

7 NICT NEWS  2011. 5



06 12 18 00（SEP06）00（SEP05） 06 12JST

2

4
6
8

10

12

14
16

45
40
35
30
25
20
15
10
5

Wind speed
（m/s）Horizontal wind

→Time

Wind profiler collects fundamental data
for weather forecasts

Figure 6●Observation data from an arriving typhoon  Normally, the 
winds in the lower altitudes are weaker than the winds in the 
higher altitudes. When a typhoon passes by, however, the 
winds are stronger in the lower altitudes.

Figure 5●The wind profiler is installed in a valley to minimize 
interference from other radio stations.
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Onna Research Center controls three facilities

Figure 7●Temperature distribution obtained by RASS observation and its 
speaker

Figure 8● Antennae at the Onna Research Center for Michibiki (Left) and Kizuna 
(Right) satellites

Figure 10●(From left to right) Sugitani Shigeo, Technical Expert; Hanado 
Hiroshi, Director of Okinawa Electromagnetic Technology 
Center; and Kawamura Seiji, Senior Researcher

●The exhibit room at 
the Center displays 
d r aw i n g s  a n d  
models to describe 
the principles of 
radars.

Figure 9
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The paper that won the award outlines the 
role of the StarBED testbed and the challenges 
faced in operating it to support research and 
development associated with cloud computing 
for the Cloud Computing Competition project 
under the auspices of Interop Tokyo, with 
whom we have been collaborating since 2009. 
We would like to acknowledge the great debt 
that we owe those who kindly supported us, 
and will continue to promote testbed research 
involving various technologies, including cloud 
computing.

It is truly a great honor to have our 
paper chosen as the best paper of the year 
in the PN Group of the Institute of Elec-
tronics, Information, and Communication 
Engineers . The achievement is due to 
collaboration between the groups in the 
organization to integrate and develop 
optical packet switching technology and 
superconductive circuit technology. Inte-
grating the light detector and supercon-
ductive circuit technologies will greatly 
advance both technologies. Lastly, we would like to take the opportunity to express our gratitude to the 
researchers in the Superconductivity Engineering Laboratory and National Institute of Advanced 
Industrial Science and Technology who kindly provided technological support.

Prize Winner ● Daisuke Inoue / Director, Cybersecurity Laboratory, Network Security Research Institute

Prize Winner ● Hiroyuki Tsuji / Senior Researcher, Space Communication Systems Laboratory, Wireless Network Research Institute

Prize Winner ● Satoshi Shinada / Senior Researcher, Photonic Network System Laboratory, Photonic Network Research Institute
　 Hirotaka Terai / Research Manager, Nano ICT Laboratory, Advanced ICT Research Institute
　 Zhen Wang / Distinguished Researcher, Advanced ICT Research Institute
　 Naoya Wada / Director, Photonic Network System Laboratory, Photonic Network Research Institute

Prize Winner ● Shinsuke Miwa / 
　 Toshiyuki Miyachi /
　 Hiroshi Nakai /
　 Satoshi Ohta /

◎Comments by the Winner：

Joint Prize Winners：

I served as secretary for the 2008 and 2009 issues of 
“Special Section on Cryptography and Information Secu-
rity,” the journal in English published by the Institute of 
Electronics, Information and Communication Engineers, 
Engineering Sciences Society. Thanks to the hard work 
of the guest editor, associate editors, and reviewers, as 
well as the Publishing Department of the institute, we 
were able to publish the special sections. I am deeply 
grateful that we were able to do so and intend to 
continue making humble contributions to the develop-
ment of the security field through academic and other 
activities.

◎Comments by the Winner：

I have been working with Mitsubishi Electric Corporation on the proj-
ect for five years since 2005, with the goal of creating a millimeter wave 
wireless link of over 100 Mbps between the ground and a commercial 
aircraft. I am truly honored that the project led to my winning of this 
award. I also wish to extend special thanks to those who gave me guid-
ance for the project.

◎Date：September 15, 2010

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

To honor contributions made as secretary of 
“Special Section on Cryptography and Informa-
tion Security”

Yoshihiko Konishi (Mitsubishi Electric Corpora-
tion) and Moriyasu Miyazaki (Mitsubishi Elec-
tric Corporation)

Joint Prize Winners：
Takeshi Nakagawa (Fujitsu Hokuriku Systems 
Limited)

Certificate of Appreciation

The Institute of Electronics, Information and 
Communicat ion Eng ineers ,  Eng ineer ing 
Sciences Society

◎Date：November 24, 2010
◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

To honor the huge contribution in advancing 
and developing electrical science and engineer-
ing in Japan through research and development 
of a millimeterwave broadband and high-speed 
mobile communications system

OHM Technology Award 

The Promotion Foundation for Electrical Science 
and Engineering

◎Comments by the Winner：◎Date：February 28, 2011

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

Fabrication and Characterization of 1550-nm 
band optical input interface for SFQ buffer 
memory

Photonic Network Research Award 2010

Technical Committee on Photonic Network, 
IEICE Communications Society 

◎Comments by the Winner：

◎Date：March 2, 2011
◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

Issues on the testbed for cloud computing tech-
nologies

17th Information Network Research Award

The Institute of Electronics, Information and 
Communicat ion Eng ineers ,  I n format ion 
Network Research Expert Committee

From the left: President Toshiyasu Matsushima, 
Daisuke Inoue

From left: Hirotaka Terai, Satoshi Shinada, Zhen Wang, Naoya Wada

From left: Satoshi Ohta, Shinsuke Miwa, Toshiyuki Miyachi, 
Hiroshi Nakai

Associate Director, Network Testbed Research and Development Laboratory, Network Testbed Research and 
Development Promotion Center

Expert Researcher, Network Testbed Research and Development Laboratory, Network Testbed Research 
and Development Promotion Center

Limited Term Technical Expert, Network Testbed Research and Development Laboratory, Network Testbed 
Research and Development Promotion Center

IEICE Technical Committee on Information Networks
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Location of NICT Facilities

The next issue will introduce the standardization activities for next-generation networks in ITU and report on our
exhibit at Interop.
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Information for Readers

Headquarters（Tokyo）

Institute

Promotion Center

Technology Center

［Headquarters］
○ Photonic Network Research Institute　○ Network Security Research Institute　○ Applied Electromagnetic Research Institute
（Headquarters for three laboratories）
4-2-1 Nukui-Kitamachi, Koganei, Tokyo 184-8795, Japan
Tel: +81-42-327-7429（Main）

［Institute］
○ Wireless Network Research Institute
3-4 Hikari-no-Oka, Yokosuka, Kanagawa 239-0847, Japan
Tel: +81-46-847-5050（Main）
○ Advanced ICT Research Institute
588-2 Iwaokachoiwaoka, Koubeshinishi-ku, Hyogo 651-2492, Japan
Tel: +81-78-969-2100（Main）
○ Universal Communication Research Institute
3-5 Hikaridai, Seikacho, Sourakugun, Kyoto 619-0289, Japan
Tel: +81-774-98-6300（Main）

［Promotion Center］
○ Network Testbed Research and Development Promotion Center
21th Fl., KDDI Otemachi Bldg., Otemachi, Chiyoda-ku, Tokyo 100-0004, Japan
Tel: +81-3-3272-3060

［Technology Center］
○ Kashima Space Technology Center
893-1 Hirai, Kashima, Ibaraki 314-8501, Japan
Tel: +81-299-82-1211（Main）
○ Hokuriku StarBED Technology Center
2-12 Asahidai, Nomi, Ishikawa 923-1211, Japan
Tel: +81-761-51-8118
○ Okinawa Electromagnetic Technology Center
4484 Aza Onna,
Onnason, Kunigami-gun, Okinawa 904-0411, Japan
Tel: +81-98-982-3705（Main）

Headquarters（Tokyo）

Wireless Network Research Institute

Advanced ICT Research Institute

Universal Communication Research Institute

Network Testbed Research and
Development Promotion Center

Kashima Space
Technology Center

Hokuriku StarBED Technology Center

Okinawa Electromagnetic
Technology Center


