
Development of Intruder Detection System
that Uses Radio Waves

Quantum Receiver beyond the Limit of
Optical Communication Technology
－The first evidence exceeding the Bit Error Rate Limit of
　coherent optical communication－

AssisTra: A Sightseeing Guidance
System with Spoken Dialogue Interface

／ ／ ／
／

－Toward  a system that can provide easy access
　to necessary information through natural speech－

Report on NICT’s 2011 Facility Open House

Prize Winners
Received Certificate of Appreciation
from Tokyo Fire Department
－For the contribution of WINDS to emergency aid efforts
　after the Great East Japan Earthquake－

Advanced ICT Research Institute (Kobe)
ー Experience the future of information and communications!! ー
Kashima Space Technology Center
ー Radio Waves and Satellite Connect Earth and Space ー

●



Introduction

How the Security System and
Antenna Array Work

Where the Idea Came from
― Learning from Mistakes ―

＊ Recently, a method that improves communications speed and quality 
was developed using an antenna array in a multipath environment. 
This new method is now used by wireless LAN and other products. 

Development of Intruder
Detection System that
Uses Radio Waves
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Development of Real-time Event
Detection Evaluation Equipment

Event Detection by Evaluation Equipment

Conclusion and Future Development

Figure 1●Mechanism of Security System Incorporating Antenna Array

Figure 2●Real-time Event Detection Evaluation Equipment

Figure 3●Example of Event Detection Results
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Quantum Noise in Optical
Communications

Measurement of Wave Function（Quantum State of Light）

Attenuation

When measuring the phase
amplitude of light waves
（Quantum noise will appear in

the gauss distribution
in the amplitude）

When measuring
light energy（photon）

（Quantum noise will appear as
fluctuation in Poisson distribution
of the number of photons)

Optimum Quantum
Measurement

Measurement from the angle
that best reduces the impact

of quantum noise

Depending on the method of measure
（pojnt of view）, the state looks different.

Bit Error Rate in Coherent Optical Communications
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Quantum
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Shot Noise Limit

Quantum optimization of the 
measurement has exponentially 
improved the bit error rate!

Wavefunction of
Optical Signal

Wavefunction of
Optical Signal

Optimum Quantum
Measurement

Quantum
Noise
Quantum
Noise

Introduction

Identification Limit of Optical Signal and
Quantum Measurement

Figure 1●Quantum Noise in Optical Communications

Figure 2●Measurement of Wavefunction （Quantum State of Light）

Quantum Receiver beyond the Limit
of Optical Communication Technology
－The first evidence exceeding the Bit Error Rate Limit
　　　　　　　　　　　　　　of coherent optical communication－
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Shorter distance between 
signals makes the impact of 
quantum noise more noticeable



Future of Quantum Detection Technology

Near-optimal Quantum Receiver

Experimental results

Coherent Optical
Transmitter

Ultra-long Distance
Space Communications

Ultra-high Capacity
Fiber Network
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Quadrature amplitude
control with weak
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Future Perspective

Development of Quantum Receiver

Figure 3●Near-optimal Quantum Receiver

Figure 4●Future of Quantum Detection Technology
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Beat the limit of bit error rate in
coherent communications



Please tell me
about Hirano Shrine.

How do I get
there?

・
　

・

・

Introduction

Three Functions of AssisTra Spoken Dialogue Processing Technology

Figure 1●Dialogue Examples from Hanna’s Guide - Kyoto

AssisTra: A Sightseeing Guidance
System with Spoken Dialogue Interface
－Toward  a system that can provide easy access
　　　　　　　　　to necessary information through natural speech－
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Every year at
Hirano Shrine, in 
the cherry blossom
viewing season...

Let me show you
how to get to
Hirano Shrine from
Kyoto Station.



How do I get there?

Waveform of User’s
Speech

Waveform of
Synthesized Voice
Speech

Speech
Recognition

Spoken
Language

Understanding

WFSTDM

Speech
Synthesis

Spoken
Language
Generation

Tourist
Information
Dictionary

Tourist
Information
Database

Dialogue Models of
Tourist Information

Dialogue
Management
(Context
Processing)

Spoken Dialogue System

Expressions used by Users Symbol
used by Computer

“Tell me how to get there.”

Spoken
Language

Understanding

“The route.”

how:to:access“Please give me  route
information.”

“How do I get there?”

NICT’s latest achievement
Data need to create a new service
for a different tourist location

Let me show you how to get to
Kinkakuji from Kyoto Station.

Request :
Access Information

Present Information:
How to get there (from Kyoto
Station to Kinkakuji)

・ ・

Conclusion

Figure 2●Structure Diagram of Spoken Dialogue System 

Figure 3●Example of Spoken Language Understanding
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Advanced ICT Research Institute （Kobe）
－ Experience the future of
　　　information and communications!! － Saturday, July 30　Number of visitors: 505

Report on NICT’s
2011 Facility Open House

Lecture Meeting by Researchers
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Kashima Space Technology Center
－ Radio Waves and Satellite
　　　　　　Connect Earth and Space － Saturday, July 30　Number of visitors: 865

NICT held a Facility Open House again this year during the summer holidays for elementary and junior high 
school students to give them an opportunity to see what NICT is doing and let them directly experience how 
interesting science technology is （We cancelled the planned open house at Koganei headquarters due to the 
power shortages this summer）.
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◎Comments by the Winner：

I am greatly honored to receive the Awaya 
Prize Young Researcher Award that recognizes 
our research results for creating a model of voice 
interaction and optimizing dialogue strategies. 
The results were achieved by utilizing the huge 
body of voice interaction data collected through 
the project. I would like to extend my sincere 
appreciation to all of the people who have given 
their kind support and cooperat ion for the 
resea rch ,  e spec ia l ly  tho se in  the Spoken 
Language Communication Laboratory.

Yutaka Kidawara

Prize Winner ● Teruhisa Misu / Expert Researcher, Spoken Language Communication Laboratory, Universal Communication Research Institute

◎Comments by the Winner：

It is a great honor for me to have our research 
paper on an auditory model, published in Acousti-
cal Science and Technology, selected for the Paper 
Award. I would like to express my sincere grati-
tude to everyone who supported my research. The 
proposed model can faithfully simulate the firing 
pattern of the auditory nerves̶the periphery 
expression of the sound coming through the 
external ear. The model can be applied to scien-
tific research into the aural sense and to engineer-
ing research for evaluating sound models. The 
recognition gives me huge encouragement and I 
will continue to pursue the research.

Joint Prize Winners：
Masato Akagi 
(Japan Advanced Institute of Science and Technology)

Kaoru Hirota 
(Tokyo Institute of Technology)

◎Comments by the Winner：

WISDOM has helped users to find reliable, valuable information 
from the web, which contains both good and bad information. The 
research did not end as just another project, but turned into 
something useful in real life that was widely recognized and led 
to our receiving the Ichimura Academic Awards. We would like 
to express our deep gratitude to the former Knowledge Clustered 
Group, as well as to all of the staff members of NICT. We would 
not have received the prize, especially after just having received 
the Maejima Award, without the kind cooperation given to us. We 
would like to ask for your further support and cooperation as we 
aim at even higher goals in the third medium-term plan for 
further development of information analysis technology.

Joint Prize Winners：
Susumu Akamine
(Former NICT Research Expert /currently with NEC)

Prize Winner ● Katsuhiro Maki / Expert Researcher, Ultra-realistic Video Systems Laboratory, Universal Communication Research Institute

◎Date：March 10, 2011

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

In recognition of the excellent lecture on Optimiza-
tion of Dialogue Strategies using Reinforcement 
Lea rn ing in Voice I nteract ion that Suppor t s 
Decision-making (Authors: Teruhisa Misu, Koumei 
Sugiura , Kiyonori Ohtake , Chiori Hori , Hideaki 
Kashioka, Hisashi Kawai, and Satoshi Nakamura)

The Awaya Prize Young Researcher Award

The Acoustical Society of Japan

◎Comments by the Winner：

It was a true honor for me to have interacted with many distin-
guished experts in the industrial and academic arenas while 
conducting projects for four years beginning in May 2005 as 
secretary-general of the Technical Committee on Microwave 
Photonics, IEICE (The Institute of Electronics, Information and 
Communication Engineers) Electronics Society. That was a really 
valuable experience for me. I would like to extend my deep appre-
ciation to the executive group, the expert committee, and the 
advisors of the Technical Committee, who gave me warm guid-
ance and cooperation, as well as to those concerned persons in 
NICT who supported me during the activities.

Prize Winner ● Toshiaki Kuri / Director, Planning Office, Photonic Network Research Institute

◎Date：March 15, 2011

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

In recognition of dedicated service in operating 
projects for the Electronics Society

Recognition of Service in Electronics Society Activities

IEICE Electronics Society

◎Date：March 10, 2011

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

A functional model of the auditory peripheral system: 
Modeling phase-locking properties and spike genera-
tion processes of the auditory nerves

The 51st Sato Prize Paper Award

The Acoustical Society of Japan

◎Date：April 28, 2011

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

In recognition of unique research into the WISDOM 
information analysis system that has opened up a 
new academic field and contributed to the develop-
ment of the industry

Contribution Award in the 43rd Ichimura Academic Awards

The Acoustical Society of Japan

Prize Winner ● Yutaka Kidawara / Director General, Universal Communication Research Institute
　 Sadao Kurohashi / Expert Researcher, Information Analysis Laboratory, Universal Communication Research Institute
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It is indeed an honor for me to have my research about the “Development of Highly-
accurate Correction and Innovative Technology for Space Geodetic Techniques” recog-
nized and to receive the EGU G Division Outstanding Young Scientist Award in 2011. I 
believe the technique will contribute to precise international time comparisons. I will 
continue to proceed with such research that will be worth recognizing.

The Tsuboi Prize of the Geodetic Society of Japan

EGU G Division Outstanding Young Scientist Award

Prize Winner ● Hobiger Thomas / Researcher, Space-Time Standards Laboratory, Applied Electromagnetic Research Institute

◎Date：April 6, 2011

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

For outstanding contributions to the improvement of the accuracy of space geodetic techniques.

EGU G Division Outstanding Young Scientist Award

European Geosciences Union

◎Comments by the Winner：

◎Comments by the Winner：

I have received the Individual Award of the Tsuboi Prize of the Geodetic Society of 
Japan in recognition of my research into “Precise Modeling of Radio Propagation for Space 
Geodesy.” The research has resulted in a highly accurate model of delay errors, as well as 
a method for correcting them, in radio-wave transmissions due to a neutral atmosphere. 
Delay errors are a serious factor in space geodetic technologies that use space geodetic 
techniques and microwaves. The research has significantly contributed to improving the 
accuracy of observation data. I would like to express my deep gratitude to the many 
people who have supported me, and I will continue to work toward better research results.

◎Date：May 23, 2011
◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

Precise Modeling of Radio Propagation for Space Geodesy

The Tsuboi Prize of the Geodetic Society of Japan

The Geodetic Society of Japan

◎Comments by the Winner：

I am truly honored to receive the Prizes for 
Science and Technology of The Commenda-
tion for Science and Technology by the Minis-
ter of Education, Culture, Sports, Science and 
Technology, especially in this memorable year 
of the 100th anniversary of the discovery of 
superconductivity. The prize recognizes my 
twenty years of research into niobium 
nitride-based superconductivity thin-film, 
devices, and terahertz-band high-sensitivity 
SIS heterodyne receivers using this technol-
ogy and its ALMA application. I am deeply 
grateful to the joint researchers and NICT 
staff members, for their long-term support of 
the research. I will continue to make every 
effort to advance superconductivity research.

◎Date：April 20, 2011

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

In recognition of pioneering research into terahertz 
detection technology utilizing niobium nitride-based 
superconductivity

Prizes for Science and Technology of the 
Commendation for Science and Technology 
by the Minister of Education, Culture, Sports, 
Science and Technology （Research Category）

Minister of Education, Culture, Sports, Science and Technology

Joint Prize Winners：
Yoshinori Uzawa
Yasunori Fujii
　（National Astronomical Observatory of Japan, National Institutes of Natural Science）

Prize Winner ● Zhen Wang / Distinguished Researcher, Advanced ICT Research Institute
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【FYI】Information concerning our use of WINDS to aid emergency response efforts after Tohoku Region Pacific Coast Earthquake（March 16, 2011）

http://www.nict.go.jp/info/topics/announce110316.html

Received Certificate of Appreciation
from Tokyo Fire Department

－For the contribution of WINDS to emergency aid efforts
after the Great East Japan Earthquake－

The next issue will explore “NIRVANA”, which visualizes network traffic in real time, as well as data hiding, digital
watermarking, and other topics.
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