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Creating a dictionary — it’s like dipping 
up an endless sea of words. The work 
is boundless, but new possibilities are 
coming to light through text processing 
by using powerful machines.

Gathering huge volumes of words and
analyzing them as data are very important

What sort of research is being done currently in
your projects?
Torisawa: Currently, we are working as a research group 
in the MASTAR Project, which is a five year project 
aiming at being a global hub for the speech and text 
processing research in the field of natural language 
processing, machine translation and speech processing. 
Within the project there are three groups. The first is 
the Spoken Language Communication Group, which 
conducts research on topics including speech recognition, 
spoken dialog systems and ubiquitous interfaces. The 
second is the Language Translation Group, which focuses 
on machine translation. The third is the Language 
Infrastructure Group, which is my group. We perform 
very basic research in the Natural language processing, 
with the goal of building "language resources."

With the MASTAR Project, we are striving to create 
a global center for research and development related to 
speech and language resources.

Could you describe further what you mean by 
"Language Resources"?
Torisawa: The term "Language Resource" refers to two 
main types of data. The �rst type of data is a collection 
of text written by actual people, called a "corpus" (pl. 
�corpora�). The second are so-called "dictionaries." 
In the language processing field, this refers to a great 
variety of dictionaries that you would not be able to �nd 
in a regular bookstore.

Use of corpora is relatively new in language 
processing. Language is an extremely complex topic, but 
until about the beginning of the 1990s, it was thought 
that language processing tasks could be accomplished 

adequately by writing programs, and that much effort 
went into writing such programs, but, this effort did not 
lead to practical systems.

However, people began to notice an approach that 
was able to handle this complexity: that of using the 
statistical properties of large volumes of data. They 
showed that processing text data, or corpora, statistically, 
lead to various new and interesting possibilities.

So did that initiate the collection of large volumes 
of text and language?
Torisawa: Yes, but at the beginning of the 1990s, the 
large volumes of data, or corpora, required to get the 
statistical data were not available. People gradually began 
to create them, however, and it became clear that the 
statistical approach could rather improve the capabilities 
of language processing.

How were these large volumes of data gathered?
Torisawa: At the beginning, we received tens of years’ 
worth of newspaper data from newspaper companies 
inexpensively and used them as our research corpora, but 
since around 2000, the Web has been available, making 
it easy to obtain incomparably more data. Corpora are 
processed statistically, so generally the bigger, the better 
and it became very important to make corpora from web 
content. These corpora have enabled us to do a variety of 
interesting things.

Can you tell us a bit what sort of language 
resources you have developed more speci�cally?
Torisawa: There are three main types of language 
resource. The first is the "Bilingual Corpus," which 
is used to improve machine translation. Using the 
technology being researched by our colleague group, 
Language Translation Group, as an example, it can 
use statistical analysis of corpora to automatically 
learn how to translate and be able to translate between 
multiple languages. Bilingual corpora are needed for this 
statistical processing. We are creating bilingual corpora 
together with Language Translation Group and providing 
them to the industry.

The second type of language resource which we are 
energetically pursuing at the moment is the "Concept 
Dictionary," which is a very promising and useful 
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Concept Dictionary - Live, Semantic Relations Not Present in Regular Dictionaries

Allergic Dermatitis

Washing
Machine
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Copper Ions
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resource for new language services and tools. These 
two, together with the "Speech/Language Corpus" as a 
combined corpus being developed by Spoken Language 
Communication Group, which incorporates both speech 
and text data, makes a total of three types of language 
resources. We are providing these to everyone in the 
shared area of ALAGIN (*), and our intention is that 
general industry will be able to start commercial services 
by using them.   

A "Concept Dictionary" with two million
entries, far surpassing the knowledge of any
individual

Could you describe further what you mean by a 
"Concept Dictionary"?
Torisawa: Simply saying, the dictionary records the 
semantic relations among huge numbers of words. 
From one perspective, a dictionary like the one we are 
currently building can contain knowledge far surpassing 
that of any individual.

We are not writing this Concept Dictionary ourselves, 
but it is being created automatically by using super 
computers grinding away at text data found on the 
Website. The technology that accomplishes this is 
our offering strength. Koujien (a famous Japanese 
Dictionary) has around 250,000 entries, but our 
dictionary currently covers about two million�about 
eight times that of Koujien. We have set a goal of 2.5 
million words and hope to complete the process in the 
next three years.

2.5 million words is a little beyond our             
imagination...  
Torisawa: As an example, by entering the word "washing 
machine" in a Concept Dictionary browser, we can 
display troubles people have experienced related to 
washing machines. Problems like "water leak," "lint," 
and "soap scum" appear, quickly broadening to words 
like "atopic syndrome." Initially, I did not know 
how these were related, but the Concept Dictionary 

is linked directly to a Website search engine, so by 
investigating each of them, we easily �nd that apparently 
mold in washing machines can be an allergen. Then, 
investigating words for causes of atopic syndrome in the 
concept dictionary leads to words such as "flat mite," 
"formaldehyde," "heavy metals," and "house dust." 
"Mold" also appears here.

 Next, looking for remedies for mold in the concept 
dictionary, we �nd obvious items such as "cleaning" and 
"tidiness" as well as unexpected items like "silver ion" 
and "Hinokitiol." Surely only an extremely small number 
of people would have knowledge of all of these concepts 
related to the keyword "washing machine." This is the 
sense we mean in saying that the data in the concept 
dictionary far exceeds that of any individual.

The topics certainly continue to expand into 
unexpected areas!
Torisawa: If I was a developer at a washing machine 
manufacturer, I might be drawn to the connection 
between hinokitiol and disinfecting effect. Or I might 
follow up on the fact that "silver ion" came up. A 
similar key word, "copper ion," also appears. Then, 
when searching with the keywords "washing machine," 
"mold," "atopic syndrome" and "copper ion," we 
find a bit of homemaking wisdom on a chat site for 
housewives indicating that "placing a 10 yen copper coin 
in the lint net of a washing machine can prevent mold 
from forming." This sort of thing could be used in the 
development of new products.

Or, when developing a new product for instance, 
this could be an effective strategy for comprehensively 
avoiding all faults and troubles found in the existing 
products. Till now, however, the only way to enumerate 
the faults and troubles with the existing products was 
based on the past experience of someone with long 
experience in the field. But the concept dictionary 
contains a relatively comprehensive list of faults, 
including ways to resolve them, from product 
information on the Website. Used as a starting point, we 
believe that this should be able to accelerate the creative 
part of developing new products.

(*) ALAGIN - Advanced Language Information Forum. President: Junichi Tsujii, Professor, the University of Tokyo. A forum initiated in March, 2009 with starting the 
MASTAR project, to promote the spreading and deploying R&D and related results through collaboration among industry, academia and government. Its goal is to 
promote "Super Communication Technology" that will enable communication without the barriers of language. Currently the forum has participation from nearly 70 
companies and 80 university-related members.
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Recipe Search Architecture

Partial Screen Shot of @nifty Everyone�s Recipe Search-Beta Version

The saury sure is 
inexpensive today...

Saury is in season in October.
How about some candied saury?
Sansho substituted ginger is 
also good! 
It’s even more delicious if you add umeboshi 
(dried plum).
The DHA in saury helps prevent lifestyle-
related diseases.

Substitute 
Ingredients

Cooking 
Knacks/

Ideas

Health Effects

Nutrients
Seasons for 
Ingredients

Substitutes

Recipes
HealthKnacks

Nutrition Season

200 thousand recipes extracted from 200 million 
blog entries
Using a huge amount of knowledge gathered from 
the Website

Substitute Ingredients:
    Sansho substituted for ginger
    Gelatin noodles substituted for shark’s �n

Cooking knacks/ideas:
    Umeboshi (dried plum) can be added to
    candied food
    Adding spicy oil to miso soup

Blogs on the 
WWW

Automatically 
gathering blog 

articles including 
recipes

WWW

So, you think that various solutions and new ideas 
can be found by expanding from a single key word, 
don�t you?  
Torisawa: The Website is full of unexpected information 
that could possibly turn out to be useful. One of the 
problems with regular search engines is that they focus 
on measures of popularity and that users rarely look at 
more or less the �rst ten items. That is why it is dif�cult 
to make progress with a search like "washing machine for 
combating atopic syndrome." However, with the concept 
dictionary, a digest of the information on the Website is 
presented, making it relatively easy to �nd information, 
whether or not you knew that such information existed.

200 thousand items extracted from 200 million
 blog entries in recipe search

Is this Concept Dictionary already in use?
Torisawa: Yes. We have contracted some research from 
Nifty Corp. and one of the projects is the operation of 
a site called "@nifty Onsen," providing information on 
hot-spring resorts. Another project is called "@nifty 

Recipe Search," which is still in beta version.
For the @nifty Onsen site, a dictionary analyzing 

and classifying a variety of word-of-mouth information 
posted on sites about the resorts is needed. For example, 
there is a lot of specialized terminology, such as sodium-
hydrogen carbonate, neutral hot springs, and various 
words related to the cuisine served at each resort, and our 
dictionary is used to classify these words.

For the recipe-search site, the contribution base site 
is very popular for submissions, so our dictionary does 
not need to wait for new postings, and can gather recipes 
automatically from the existing blog entries. Currently 
we have about 200 thousand recipes gathered from about 
200 million blog entries and we are building a system 
that can search these recipes.

We have also added additional suggestions from the 
concept dictionary that people would not normally be 
aware of to make cooking more interesting. Examples 
include substituting gelatin noodles for shark’s fin, or 
adding hot spicy oil to miso soup to give it a miso-ramen 
�avor.

We also provide more than simple recipe searches, 
allowing for other factors like "food for sensitivity 
to chills," "soup good for the skin," or "Italian food 
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good for the metabolism." As an example, if the 
words "sensitivity to chills" do not appear in any 
of the collected recipe data, a regular search would 
simply return "no hits." Our technology would �nd the 
relationship that "garlic is good for sensitivity to chills" 
and use it to recommend recipes containing garlic.

This type of data about relationships accumulates 
quickly, doesn�t it?
Torisawa: One of the strengths of our technology is 
that it establishes relationships such as "A is effective 
against B" between words A and B. Once this type 
of relationship is established, the technology can find 
many other words with this type of relationship quickly 
and automatically from the large amount of text on the 
Website.

Through this process, the system is also able to 
automatically recognize that, for example, the pattern "A 
is effective against B" has the same meaning as "Using 
A to avoid B." We call these types of patterns that 
have the same meaning "paraphrases," and being able 
to recognize them automatically was only a dream as 
recently as the 1990s. But, to some extent, we are now 
able to do this. This is one of the exciting areas of our 
research.

So, by gathering huge volumes of material and 
analyzing it statistically to extract patterns, it 
becomes even easier to gather large volumes of 
material, does�n it?
Torisawa: Yes, that’s right. We are able to quickly create 
a positive spiral. We are currently operating with 50 
million Web pages, but we plan on increasing this 
to 600 million pages within this fiscal year. Also, it 
currently takes about one hour to acquire one of these 
relationships, and we plan to reduce this to about 30 
minutes. This can be used through ALAGIN, and we are 
conducting promotional activities every day.

Promising creation of high-level robots

Does this mean you are creating a program to 
recognize a type of pattern?
Torisawa: Our research enters the area of word 
semantics, which is one level higher than regular 
keyword search.

We have absolutely no intention that the dictionary 
is the final step, but in cooperation with other groups 
in MASTAR, we foresee an age, for example, when a 
robot could listen in on conversations in the home and 
possibly add helpful comments when appropriate.

A robot could recognize that the parents in a 
household were worrying about their child’s atopic 
dermatitis. Then, if the parents began talking about 
replacing their washing machine, the robot could remind 
them that there is a relationship between mold and 
atopic dermatitis, and advise them to buy a product that 

takes measures to prevent mold. The robot would possess 
common knowledge that the parents may not.

Does this mean that extracting the relationships 
within language resources is similar to thinking, and 
could lead to robots with high-level capabilities?
Torisawa: The Website is the largest repository of 
information in the world, but because it is not organized, 
we cannot really call it knowledge. However, our 
technology is organizing this information, turning it into 
something that could be called knowledge. I believe that 
we are approaching a time when we will be able to ask 
questions of such a Concept Dictionary and get many of 
the answers we need.

Is this Concept Dictionary only available in 
Japanese?
Torisawa: We also have a machine translation group, so 
we should be able to handle other languages by working 
with them as well. Doing so will allow us to quickly 
obtain all of the world’s information. As an example, 
recently there was discussion on the Website about 
"fingers getting pinched in strollers" but there was a 
time lag before it reached Japan. It was not recognized 
as a problem in Japan even though it was in the U.S.A. 
It would be very bene�cial for companies and others to 
be able to obtain this sort of information before it was 
general knowledge, so there is a need to create a foreign 
language version as well.

Your database will continue to grow, so it seems 
that in this way, we should be able to build a 
language-resource base of global scale in Japan.  
Torisawa: Yes, that’s right. We are now one and a half 
years into the MASTAR project�s �ve year plan. I believe 
that we will have reached that state in another three 
years. As well, we look forward to seeing what sorts of 
services industry will come up with, using the results of 
this research and development. Probably, we are to see 
things that are unimaginable now.

Thank you very much for speaking with us today.

4NICT NEWS, DEC, 2009



P r o f i l e

Hideki Kashioka 
Research Manager, Spoken Language 
Communication Group
MASTAR Project, Knowledge Creating 
Communication Research Center

Completed a doctorate from the Osaka University 
Graduate School of Engineering Science in 1993 before 
joining the Advanced Telecommunications Research 
Institute International (ATR). Transferred to NICT in 
April 2006, left ATR in March 2009, and at current 
employer since April of that year. Associate Professor, 
Nara Institute of Science and Technology. Doctor of 
Engineering.

Future verbal interaction systems overcoming 
the boundaries of language

For  a  l ong  t ime ,  s c i ence  f i c t i on  ha s  been 
depicting smooth conversation between humans and 
robots. MASTAR Project, at Knowledge Creating 
Communication Research Center in Keihanna Research 
Laboratories, has been making steady progress towards 
realizing it. Spoken Language Communication Group, 
which is one of groups composed for the project, 
is advancing research and development on natural 
language communication which will realize smooth 
communication between humans and computers.

There are four research teams in the group, including 
Speech Recognition, Speech Synthesis, Spoken Dialog 
System and System Integration. Hideki Kashioka is 
the Research Manager (hereafter, RM) of the Spoken 
Dialog System team. He is advancing work on future 
conversation systems that will enable verbal interaction, 
regardless of who, when, where, how is being expressed, 
or what language is being spoken.

"When two people converse, it is relatively easy 
to determine the meaning, even if it is not all put into 
words, if aspects such as intonation, body language, hand 
gestures, and timing of utterances are used, taken into 
account. Our goal is to achieve smooth communication 
between computers and humans by combining this non-
verbal language with verbal language."

For well coordinated verbal interaction, it is vital 
to align the participants in various ways, such as 

through the timing of nods and con�rming words, with 
superficialities such as word choice or polite language, 
to control the pace of the conversation through order 
and con�rmation of information provision, and to align 
shared beliefs through shared topics and knowledge. 
For learning these sorts of behaviors, it can provide a 
shortcut to copy human conversation.

 
Using tour guiding in Kyoto as a textbook

"We used tour guiding in Kyoto as a model, 
and collected data from the conversation between 
professional tour guides and users while making plans 
for half or full-day site-seeing tours in Kyoto. We 
recorded 100, 30-minute conversations during meetings 
as well as 60 conversations in cases other than meetings. 
Based on data obtained from it, we change state due to 
the characteristics of input and output for the system, and 
control the conversation."

In order to build a system capable of natural, well-
coordinated verbal communications on a near-human 
level, additional statistically-based conversation control 
is needed. For this, we needed to create a large-scale 
tagged verbal interaction corpus. A corpus is a collection 
of language materials in electronic form, gathered for a 
purpose such as language research, with tags associated 
with each word.

"Two types of tag are allocated in the corpus. 
Speech act tags are used to describe the function of an 
utterance in a variety of ways. Semantic act tags are used 

Building a well-coordinated interface 
connecting people and computers

Research Uniting 
Verbal Expression and 
Non-verbal Expression 
Such as Gestures and 
Body Language
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Dr. Kashioka with the mobile spoken dialog system. Behind him is the 
50-inch large-screen voice interaction system.

to describe utterances using differing expressions as 
uniformly as possible. Both perspectives are required in 
order to describe the �ow of a natural conversation."

Artificially created conversation scenarios and those 
learned from the corpus complement each other, and 
enable conversation that is closer to a "human-to-human" 
conversation.

Experiments with two types of prototype

Dr. Kashioka as Research Manager and his colleagues 
are currently conducting experiments by using two 
verbal interaction systems of both a mobile and a large-
screen. If a question like "Where is Kinkakuji?" (Golden 
Pavilion) is asked while facing the system, it responds 
immediately with information on the history of Rokuonji/
Kinkakuji and a map with directions. The 50-inch large-
screen verbal interaction system is particularly amazing, 
equipped with three tracking microohm-cameras and a 
directional microphone that follow the user’s voice, line-
of-site, and motions. It immediately evaluates what the 
user is interested in and displays related information.

"Various technologies are needed for conversation 
with a machine, such as multi-modal coordinated-
verbal-interaction technology centered on voice, voice 
recognition and synthesis technology able to understand 
anyone regardless of the expressions used, user 
customization technology able to remember the language 
of individual users, and multi-language language 
processing technology. By using the two prototypes, we 
are currently conducting experiments to investigate how 
best to use these technologies."

Verbal interaction was Dr. Kashioka’s research area 
when he graduated from university, and since then he 
has consistently pursued research in natural and verbal 
language processing, and in particular, statistical analysis 
and speech translation. He says this is founded on 
the hope that "if people and machines could converse 
well, it would enable an extremely wide range of new 
possibilities!" On the other hand, of himself he says "I’ve 
never been very good at conversation myself, and when I 
go to class reunions, classmates always tell me, ’All you 
ever do is listen, speak up more!’" (smiling).

A system to complement, rather than replace 
people

According to Dr. Kashioka’s own re�ections, "Many 
researchers select research topics from among things 
that they view negatively in themselves. Translation 
researchers might have a complex about their English, 
for example... Maybe that is why I chose conversation as 
my research area." 

 In that light, Dr. Kashioka says that one theme in his 
dream for the future is to have conversations between 
systems.

"Currently, on networks between computers, systems 
exchange information by using protocols that humans 

cannot understand. Rather, let’s have them speak to each 
other so that people listening in could understand to 
some extent. Then, they could contribute input in areas 
that computers are poor at, such as creative innovation. 
This would lead to interesting new ideas that would 
never occur just between computers."

Some people fear that if we enter an age when humans 
and robots (computers) can converse, soon conversation 
skills between people will decline. Of this Dr. Kashioka 
says:

"I believe people ultimately do not need spoken dialog 
systems that exceed human skill, but rather, systems that 
complement it. For example, people tend to avoid things 
that are not prepared for, and may choose not to meet 
the challenge. When this happens in the research world 
particularly, it can be a problem. If a computer could 
step in at those times and say "this needs to be taken care 
of�a system that could prop up communication between 
people�that would be ideal."

Here at Keihanna, we are making steady progress 
in research on systems to provide the ultimate in voice 
interaction between humans and machines�more human 
than between humans.
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Prize Winners
	Comments by the Winner:

This was a national, basic research 
project conducted from 2005 to 2008, 
and the first in Japan on cognitive radio 
systems, and I am very happy to see 
the results being recognized in this 
way. In the future, I plan to continue 
research and development on this system, 
towards its standardization and putting 
it to practical use. I will continue these 
activities domestically and internationally 
as a leading laboratory for research and 
development in this �eld.

PRIZE WINNERS’ PROFILES

Joint Prize Winners:
Kenichi Kitayama (Osaka University Graduate School)
Yoshihiro Terada, Akira Sakamoto (Fujikura Ltd.)
Akira Himeno, Takashi Saida, Shinichi Tsuda (NTT 

Electronics Corp.)

	DATE: 7.23.2009

	NAME OF THE PRIZE: Fuji Sankei Business i 
Award

	DETAILS OF THE PRIZE: Study on optical code 
division multiple access techniques

	NAME OF THE GROUP: FujiSankei Business i

	Comments by the Winner:

In this research, through collaboration between 
industry, academia and government, we completed 
everything from designing devices and systems 
to developing and prototyping them to realize 
optical code division multiple access technology to 
enable high-speed, high-capacity access systems. 
We are very much honored that the results of this 
research are being recognized in this way. We plan 
to strengthen ties between industry, academia and 
government, and continue this research towards 
realization.

	DATE: 9.24.2009

	NAME OF THE PRIZE: 
	 Commendation for Contribution to 

Technology Development

	DETAILS OF THE PRIZE: 
	 For Contribution to Technology Development 

and Specially Recognized Achievement

	NAME OF THE GROUP: Governor of Tokyo (The 
Tokyo Metropolitan Area)

(This prize is in recognition of research results from 
the prize winner�s previous working place, NHK 
Science & Technology Research Laboratories.)

	Comments by the Winner:

I am very much honored that our research and development 
work on technology to improve the image quality of thin-screen 
televisions is being recognized and officially commended 
for it at this time. It was an excellent experience working on 
development of the first Hi-Vision plasma television receiver 
for the Winter Olympics in Nagano as well as the fist 3D 
Hi-Vision plasma display. The research on deterioration of 
motion quality on LCD displays and ways to improve it, which 
is related to improving the image quality of current LCD 
televisions, has also received favorable recognition globally. 
My parents are very pleased with this recognition, and I am 
very happy to have been able to make them proud.

	DATE: 10.21.2009

	NAME OF THE PRIZE: 
	 Radio Engineering & Electronics Association 

Award

	DETAILS OF THE PRIZE: 
	 Contribution to the Improvement of the 

Accuracy of Japan Standard Time through 
Development of Hydrogen-Maser Atomic 
Clocks

	NAME OF THE GROUP: 
	 Radio Engineering & Electronics Association

	Comments by the Winner:

We originally began development of hydrogen-maser 
atomic clocks as a primary-frequency-standard device. We 
have been able to contribute to increasing the accuracy of 
Japan Standard Time (JST) by establishing the automatic 
resonator tuning method and operating the clocks continuously 
for several years as ultra-high-stability frequency-standard 
devices. This has also contributed to International Atomic 
Time (TAI) and Coordinated Universal Time,(UTC), which are 
regulated by the Bureau International des Poids et Measures 
(BIPM). We also conducted research and development on 
a self-tuning maser that was able to operate continuously 
and independently and an ultra-compact hydrogen maser 
for installation on satellites. These achievements were only 
possible through the guidance and cooperation of many people 
over many years, and I could not be more happy or thankful 
that they are being recognized at this time.

Joint Prize Winners: Kazunori Takeuchi (KDDI Laboratories Ltd.)
		  Seishi Hanaoka (Hitachi Ltd.)
		  Toshiyuki Kuze (Mitsubishi Electric Corp.)
		  Sadao Obana (ATR)

	DATE: 6.8.2009

	NAME OF THE PRIZE: Meritorious Award on Radio Wave

	DETAILS OF THE PRIZE: For a major contribution to the improvement 
of frequency utilization ef�ciency through conducting research 
and development on cognitive radio technology, and establishing 
a fundamental technology on it

	NAME OF THE GROUP: Association of Radio Industries and 
Businesses

Prize Winner  Nobuyuki Kataoka	 Researcher, Photonic Network Group, New Generation Network Research Center

	  Naoya Wada	 Group Leader, Photonic Network Group, New Generation Network Research Center

Prize Winner  Hiroshi Harada	 Group Leader, Ubiquitous Mobile Communication Group, New Generation Wireless Communications Research Center

Prize Winner  Taiichiro Kurita	 Group Leader, 3D Spatial Image and Sound Group, Universal Media Research Center

Prize Winner  Yasusada Ohta	 Former Senior Researcher, Atomic Standards Laboratory, Standard Mesurement Department, Communications
		  Research Laboratory of Ministry of Posts and Telecommunications
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