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Ancient documents, believed to 
number in the hundreds of millions, 
have been preserved throughout 
the Japanese archipelago. These 
records are a valuable part of our 
cultural heritage and a source of 
information about the past, but 
they are unfamiliar to us today. 
Professor KITAMOTO, Asanobu is 
working to make these documents 
more familiar by combining infor-
matics and digital technology. We 
talk to him about AI recognition 
technology to decipher Japanese 
cursive script from early modern 
times, constructing datasets of 
historical big data, and the further 
digital transformation that he en-
visages for humanities research.
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to accept it, seeing how con-
venient it is. I think they have 
come to understand that AI and 
humans are not in conflict, or 
competing for superiority, but 
that AI can supplement human 
work if it is used in the right 
way.

AI kuzushiji recognition 
service boosts humanities 
research
——Tell us about the Kuzushiji 
Dataset and kuzushiji
recognition service.
There are said to be hundreds 
of millions of pre-modern texts 
and ancient documents pre-
served in Japan, but only a few 
thousand people—just 0.01% of 
the total population—can read 
kuzushiji, or Japanese cursive 
script from early-modern times. 
The National Institute of Japa-
nese Literature (NIJL) and the 
Center for Open Data in the Hu-
manities (CODH), of which I am 
Director, worked together to 
produce the kuzushiji Dataset, 
which has been available since 
2016. We have collected over 
4,000 character types and over 
1 million kuzushiji character 
shapes, which are provided as 
a dataset. The AI kuzushiji rec-
ognition service uses AI trained 
on this dataset and is available 

Digital technology is changing 
research in the humanities
——How is digital technology 
utilized in your area of 
research, the humanities?
I personally think of it in terms 
of three aspects: input, pro-
cessing and output. First, about 
input, previously the subjects of 
our research were only pa-
per-based books, but these re-
sources can now be photo-
graphed or scanned and used 
as digital data. In terms of pro-
cessing, I think there are huge 
benefits to be gained from us-
ing AI to read cursive script in 
these digitalized images, as well 
as analyzing huge volumes of 
data simultaneously. Publishing 
these research results in the 
form of electronic journals or 
datasets is what I mean by out-
put. The data can be used just 
as it is, without having to re-in-
put it digitally, which I think is a 
major advantage.
If digitalization of all three as-
pects progresses in the human-
ities, it will take research to the 
next level. Looking to the future, 
I believe the very way we re-
search history will change.
——What do you mean when 
you say research will change?
For example,  the standard 
method of research used to in-
volve going to a library or other 
specialized facility to look at 
pre-modern texts or historical 
documents. But as the corona-
virus pandemic prevented us 
from going to libraries for so 
long, it has become more usual 
to view resources online.
One example of digital transfor-
mation in the humanities is the 
AI-based kuzushi j i  (cursive 
script) recognition service. Even 
people who were skept ica l 
when we first started this re-
search in 2018 are now coming 

free of charge. This service rec-
ognizes characters by applying 
object detect ion, the same 
technology used in face recog-
nition and autonomous driving. 
When you input an image from 
a pre-modern text, it converts 
kuzushiji into modern charac-
ters at a rate of about one page 
per second, achieving over 95% 
accuracy under the right condi-
tions.
——I believe you have also 
developed a smartphone app.
iOS and Android versions of our 
AI kuzushiji recognition app 
Miwo were released, free of 
charge, in August 2021. The 
name Miwo comes from the 
word “miwotsukushi” (waterway 
guideposts) which is the title of 
the 14th chapter of The Tale of 
Genji. We named the app Miwo 
in the hope that it will act as a 
guidepost for people wanting to 
read kuzushij i. The app has 
been downloaded over 150,000 
times and kuzushiji recognition 
has been performed on over 2 
million images.
When we first created the AI 
kuzushiji recognition service, 
we had not thought as far ahead 
as a smartphone app, but many 
people said they wanted to use 
the service on the spot when 
actually looking at ancient doc-

Kuzushiji Dataset: Images of characters are extracted from old documents 
and information is added. (This fi gure shows the modern hiragana あ .) The 
same character can have various different shapes in hentaigana (variant 
forms) which are collected together in the dataset. The AI kuzushiji recogni-
tion service uses AI trained on this dataset to estimate what characters are 
written in cursive script and convert them into modern characters.

国文学研究資料館と共同して作成・公開
文字種：4,328 ／ 文字数：1,086,326

Created & published in collaboration with the National 
Institute of Japanese Literature
Character types: 4,328 Number of characters: 1,086,326
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uments, so we decided to de-
velop it. Users have expanded 
to include students and people 
at used bookstores, not just re-
searchers. It is now in use con-
stantly, about 2,000 to 4,000 
times a day.
The biggest benefit of Miwo is 
that it lets anyone easily read 
kuzushiji, which breaks down 
the distance between users and 
pre-modern texts.
——You also provide a service 
to convert modern Japanese 
into kuzushiji, is that right?
Yes. This service is called Soan 
and was released in August 
2023. The idea has been around 
for a long time. In fact, NIJL 
s t a r t e d  a  s e r v i c e  c a l l e d 
“kuzushiji Iro-Iro” that is still 
available today. It pieces to-
g e t h e r  i m a g e s  o f  g e n e r a l 
kuzushiji characters as a col-
lage, so the issue was that the 
characters were not al l the 
same size. But we realized that 
it was possible to make the size 
of the characters uniform by us-
ing images of printed text from 
movable type (kokatsuji-ban) 
which I am involved in analyz-
ing. The Soan service was de-
veloped using movable type 
from the Sagabon, considered 
to be among the most beautiful 
books in the history of publish-
ing in Japan.

whether it will turn it into mod-
ern text. Sometimes it works, 
and sometimes it doesn’t.
It seems that it is harder for 
ChatGPT to translate sentences 
mostly written in hiragana than 
sentences mostly writ ten in 
kanji. It is very different from 
modern text, with no punctua-
tion, so ChatGPT cannot infer 
the flow of the text. If you re-
write the text to include kanji 
and input it again, the results 
become more readable, but we 
don’t currently have the re-
sources to do this.

Unearthing hidden historical 
facts with historical big data

——What is the historical big 
data project that you are 
currently working on?
This is a project funded by the 
Ministry of Education, Culture, 
Sports, Science and Technolo-
gy (MEXT), focusing on records 
related to early modern histori-
cal ear thquakes and bukan 
(blue books from the Edo peri-
od). Specifi cally, we are looking 
at diaries, tile block print news-
papers ,  and books wr i t ten 
about major earthquakes, deci-
phering and inputting the con-
tents. There are quite a lot of 
surviving records relating to the 
Ansei Great Earthquakes in the 
late Edo per iod (1850s). By 
comparing the written records 
with old maps of Edo and the 
like, we can fi nd out where fi res 
started after the earthquakes 
and how people escaped.
We are also looking at bukan, 
yearbooks that recorded the 

——What is the benefi t of 
converting modern Japanese 
into kuzushiji?
I think to an extent, you learn 
characters by using them your-
self. But if we wanted to use 
kuzushiji today, it would be diffi  -
cult to memorize the characters 
without using a brush to write 
them one by one. However, with 
this service, anyone can easily 
write sentences in kuzushiji. 
One reason it has always been 
considered dif ficult to learn 
kuzushiji is that to people today, 
it was a string of characters 
whose content and cultural 
background they did not under-
stand. But Soan lets people 
create kuzushiji text for sen-
tences that they understand the 
content and background of.
There is also talk of making 
Soan available in the popular 
social media app LINE. By help-
ing people to communicate us-
ing kuzushiji, this might make 
the humanities more familiar.
——What are the future 
challenges for kuzushiji
recognition?
The next challenge is to go be-
yond converting kuzushiji to 
modern characters and auto-
matically translate it into mod-
ern Japanese. I have been try-
ing out inputting ancient text 
into ChatGPT and so on, to see 

Operation screens of Miwo, available as an Android and iOS 
app. Take a picture of a document using your smartphone cam-
era and simply tap on the recognition button to convert kuzush-
iji (Japanese cursive script) into modern characters. The app is 
free to use.

くずし字認識表示 認識結果修正機能 結果のテキスト出力
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Integrated analysis of historical big data: A project is underway to build a his-
torical big data research infrastructure by structuring natural scientifi c data 
and humanities/social data in historical documents. 
http://codh.rois.ac.jp/historical-big-data/

Reading into Japan with Historical Big Data

names, kokudaka (land values) 
and other details of daimyos 
and shogunate officials during 
the Edo period. NIJL has 380 
bukan that have been complete-
ly digitized, but many of them 
do not include the year of publi-
cation, so the date is unknown. 
We are working on estimating 
the dates in chronological order 
by comparing the contents and 
revisions.
By putting together the changes 
in the details recorded in the 
bukan for each individual name, 
it is possible to trace when a 
person rose through the ranks 
and what positions they held.
——What is the aim of digital 
transformation of the 
humanities?
The aim is to reveal new histori-
cal facts that we would not have 
known without using digital 
technology. We are currently at 
the stage of constructing the 
basic data, but as the total 
amount of resources reaches a 
larger scale, I think new discov-
eries will emerge.
Big data requires the 4 V’s: Vol-
ume, Velocity, Variety and Verac-
ity. I believe that Variety is the 
most important of these when it 

comes to historical big data.
Social phenomena are connect-
ed in various ways. For exam-
ple, cold summers are said to 
have poor rice harvests, caus-
ing the price of rice to increase, 
which results in famine or riots, 
leading to political instability. 
But we do not actually know if 
these events really happened in 
this order. I believe that con-
structing big data, accumulat-
ing resources one by one, and 
comparing them against each 
other will give us a detailed and 
accurate view of the situation.
The theoretical framework of 
science is said to have changed 
from experimental science to 
theoretical science to computa-
tional science, known as the 
first, second, and third para-
digms. Following on from these, 
science using machine learning 
to leverage huge amounts of 
data is the fourth paradigm.
The pre-modern texts and his-
torical documents that our an-
cestors left behind were origi-
nally created for humans to 
read; but in future, there will 
come a time when computers 
will read them too. Machines 
will provide support for the as-

pects that humans fi nd diffi  cult, 
so machines and humans will 
help each other.
Japan is rare in having hun-
dreds of millions of surviving 
pre-modern texts and historical 
documents. I believe that the 
construction and analysis of 
historical big data is necessary 
to make full use of these pre-
cious assets that our ancestors 
have left to us, rather than leav-
ing them buried.

P h D  i n  H i s t o r y  f ro m  M e i j i 
University Graduate School. 
Joined Asahi Shimbun in 1989. 
Specialist reporter on history, 
archaeology, antique art, the 
collection/utilization of cultural 
properties, etc. Co-author of 
“Kuhaku no Nihon Kodai-shi 
(Takarajimasha, Inc.)” and other 
books.

Asahi Shimbun Senior 
Staff  Writer

MIYASHIRO, Eiichi 

Seven years ago, I wrote an 
article about a department 
store in Tokyo selling egg and 
tofu dishes based on recipes 
from an Edo-era cookbook 
deciphered by researchers at 
NIJL. I was amazed to fi nd out 
that the recipes used were from 
the Dataset of Edo Cooking 
Recipes, which Dr. KITAMOTO 
was involved in launching, in 
order to bring Edo culinary 
culture to modern cooks. If the 
full-scale digital transformation 
of historical studies progresses, 
it could completely change our 
view of every period of history, 
not just early modern times. I 
hope historical researchers will 
make full use of this.

A Word f rom 
the Inter v iewer

Photo by SUGISAKI, Kyoichi
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The signifi cance of seeing 
the beauty in a work of art 
from data

—Could you fi rst explain the 
background and how this 
research came about?
SATOH: We had an enquiry from 
the Pola Museum of Art, which 
houses a large collection of Fou-
jita’s works, and started looking 
at Foujita’s techniques for ex-
pressing skin texture. Previous 
research did not go as far as ex-
amining spatial distribution such 
as detailed placement and com-
binations of pigments.
I have always loved arts and 
crafts, being attracted to the 
colors and texture of lacquer 
and the like. Since my time at 
graduate school  (Graduate 
School of Interdisciplinary Infor-
mation Studies, the University of 
Tokyo), I have been interested in 
analyzing “What is beauty in a 
work of art?” – a question which 
blends science and art. So I felt 
it was very signifi cant to scientif-
ically analyze the texture of art-
works through this research.
ISHIHARA: Since I was a gradu-

Data Reveals the 
Beauty in Artworks
Léonard Tsuguharu Foujita used a unique technique to paint high-
ly acclaimed opalescent skin tones. Numerous researchers have 
studied his painting materials, but because many of his works 
were restored or coated with protective varnish, it is often impos-
sible to tell what kind of skin texture Foujita really intended. In a 
new project, a research team used fluorescence spectroscopy to 
analyze an untouched work, “Nude on a Bed with a Dog,” to ex-
plore the artist’s creative intention from within the painting. Pro-
fessor SATO, Imari and Project Researcher ISHIHARA, Shin talk 
about this research, which marks a new approach to works of art.

Project members: UCHIRO, Hiroyuki (Pola Museum of Art); MIKI, Manabu 
(Visionarist Co., Ltd.); NAKAMOTO, Shota (University of Tokyo); ASANO, 
Yuta (National Institute of Informatics); TAIRA, Yuichiro (Tokyo University 
of the Arts); NISHIDA, Shinya (Kyoto University)

SATOH, Imari
Professor/Director, 
Digital Content and Media Sciences 
Research Division, NII

ISHIHARA, Shin
Project Researcher, 
Digital Content and Media Sciences 
Research Division, NII
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Normal appearance 
(with a white light source)

When lit with an ultraviolet 
light source

ate student at Tokyo Institute of 
Technology, I have been re-
searching how to explain light 
phenomena as information. By 
combining image analysis tech-
nology in the field of computer 
vision with specialist expertise in 
optics, I performed calculations 
based on, for example, wave-
length analysis of light underwa-
ter. The Foujita project is rather 
different from what I have done 
before, but Professor Satoh in-
vited me to take part and I ac-
cepted, as I thought it would be 
interesting to study light phe-
nomena created by an artist as a 
work of art.
SATOH :  Because Ishihara’s 
postgraduate research involved 
analyzing wavelengths of light 
such as ultraviolet, visible light, 
and near-infrared light, I thought 
he would be a perfect fi t for this 
research focusing on the wave-
length of light, and that’s how it 
began.

Capturing textures invisible 
to the naked eye

—Tell us about the research 
results into techniques to 
express skin texture in Fouji-
ta’s famous opalescent skin.
SATOH: In this research project, 
we focused particularly on Fouji-
ta’s “Nude on a Bed with a Dog” 
(1921, Pola Museum of Art). This 
painting was selected for analy-
sis for two reasons: fi rstly, of all 
Foujita’s works, the white of the 
skin and sheets is considered 
particularly beautiful; and sec-
ondly, this painting has not been 
restored or varnished, so its 
original condition has been pre-
served. When we exposed this 
work to ultraviolet l ight, we 
found that multiple pigments 
were used in different places. 
(Figure 1)
ISHIHARA: Previous research 

had already shown that several 
types of white were used in 
works from this period. But how-
ever hard I looked at the actual 
painting, I could not tell the dif-
ference with the naked eye. I 
can still remember how stunned 
I was when I saw the actual 
painting for the fi rst time. What-
ever angle I looked at it from, it 
was just white, and I could hard-
ly tell any diff erence.
—Is that how you arrived at 
the possibility that Foujita 
intentionally used pigments 
that show diff erent fl ores-
cence under ultraviolet light?
SATOH: Yes. There is actually a 
lot of fluorescence in our daily 
lives, but it is diffi  cult to see fl u-
orescent colors with the naked 
eye, except for objects that 
mainly consist of fluorescent 
components. It is known that 
there are pigments that emit fl u-
orescence, but I believe this re-
search is the fi rst attempt to de-
velop information processing 
technology based on fluores-
cence and analyze a work of art 
by applying the technique of 
separating the fl uorescent colors 
observed when it is exposed to 
ultraviolet light. Having said that, 
we did not originally intend to go 
this far with the analysis of Fou-
jita’s painting, but Ishihara sug-
gested, with something in his 
mind, “Let’s just try applying ul-
traviolet light…”

ISHIHARA: Because the skin is 
described as “opalescent white,” 
at first I thought perhaps we 
could use a technique to sepa-
rate scattered light from the skin. 
Sources have suggested that 
Foujita used baby powder as an 
art material, so at first I won-
dered whether he had used 
powder to produce scattering of 
light similar to real human skin. 
But in reality, the layer of paint is 
very thin and does not scatter 
light in the same way as human 
skin. That’s when we tried fluo-
rescence analysis using ultravio-
let light, and found that the four 
white pigments shone complete-
ly differently. I realized that this 
might be related to the skin tex-
ture in Foujita’s paintings.
—What types of white pigments 
were used in this research, and 
how did the artist use each of 
them diff erently?
SATOH: From past investigation 
and literature, we assumed that 
the white pigments in Foujita’s 
paintings used calcium car-
bonate, talc, and barium sulfate. 
If you compare these under a 
halogen lamp, the wavelengths 
that they emit all overlap in an 
almost horizontal straight line. 
The light from a halogen lamp 
has almost the same wavelength 
as the light visible to humans, so 
when viewed with the naked 
eye, they all appear as pure 
white with almost no difference 

(Figure 1)

“Nude on a Bed with a Dog” by Léonard Tsuguharu Foujita (1921)
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in color. However, when we 
shone an ultraviolet lamp on 
them, the calcium carbonate 
emitted blue-green fl uorescence, 
the talc emitted green fluores-
cence, and the barium sulfate 
emitted red fl uorescence. Gofun
(artist’s chalk made from oyster 
shells), whose main component 
is calcium carbonate, emitted 
blue fl uorescence. (Figure 2)
Multiple pigments are used in 
different parts of “Nude on a 
Bed with a Dog”: blue fluores-
cence mainly on the abdomen, 
red fluorescence on prominent 
parts like the nipples, toenails, 
and dog’s paws, and green fl uo-
rescence on the sheets. The re-
sulting image looks much more 

sensuous and seductive than 
when seen under normal light. 
This was a surprise. (Figure 3) A 
curator at the Pola Museum of 
Art said they were amazed to 
see the clear difference in fluo-
rescent color between the back-
ground and skin. To separate out 
the fluorescent components 
used as pigments, NAKAMOTO, 
Shota, who was enrolled in the 
Department of Computer Sci-
ence at the University of Tokyo’s 
Graduate School of Information 
Science and Technology at the 
time, worked on developing a 
robust separation technique that 
would not be aff ected by noise.
ISHIHARA: Our hypothesis was 
that Foujita might have used fl u-

orescence to reproduce the op-
tical phenomenon of human 
skin, so we tried out a technique 
to observe the surface refl ection 
and internal scattering compo-
nents of human skin. We found 
that it was similar to the parts 
where red colors were used in 
Foujita’s painting. This suggests 
that Foujita was aware of the in-
ternal scattering of light of real 
human skin and was optically 
reproducing this effect in his 
paintings. (Figure 4)
We tried analyzing works by oth-
er artists of the same era, but we 
did not find any other paintings 
that showed beautiful fluores-
cent colors like Foujita’s works. 
Normally, the fl uorescence in the 
base layer is lost as two or three 
coats of paint are applied. For 
example, when we looked in the 
same way at paintings by other 
artists like Renoir and KURODA, 
Seiki, who taught Foujita, we 
could see highlights of fluores-
cent components in small areas, 
but we did not fi nd any evidence 
of intentional use. Strangely, in 
the works of Raphaël Collin, who 
KURODA studied under, red fl u-
orescent components seemed 
to be used intentionally, although 
Collin only used one color. In 
Foujita’s works, he clearly distin-
guishes between multiple fluo-
rescent components, so I think 
we can say that this style is truly 
unique to Foujita.
We do not actually know wheth-
er Foujita was fully aware of fl u-
orescence. But unlike artists like 
KURODA or Renoir, Foujita did 
not repaint in multiple layers. I 
think we have been able to ob-
serve this because of his meth-
od of deciding on the placement 
of colors in advance, similar to a 
Japanese-style painting.

A new approach to connect 
precious works of art to the 

(Figure 2)
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future

—Looking back on this 
research project, what did you 
fi nd hard and what made you 
happy?
SATOH: The fact that previous 
research had already clarified 
what materials Foujita used as 
white pigments was a major fac-
tor. I don’t think our results 
would have been possible with-
out that. But it was also thanks 
to Ishihara’s persistence in going 
back to the materials and con-
fi rming their characteristics that 
enabled us to clarify the differ-
ences.
One diffi  culty was that paintings 
cannot be exposed to strong ul-
traviolet light, as it causes dete-
rioration, so it was a challenge 
to work out how to isolate weak 
fl uorescence and remove noise.
What made me happy was that 

in the course of this project, 
many people in the art world 
were very positive towards opti-
cal analysis and cooperated with 
our research.
—In terms of future outlook, 
how would you like to utilize 
this research?
SATOH: In art education, I hope 
that fi nding out that such scien-
tific analysis exists will lead to 
the creation of new works and 
research.
An attempt is already underway 
to create a replica of the work 
based on this analysis, repro-
ducing the composition of the 

pigments, the areas where they 
are applied, the thickness, and 
so on.
We cannot look at a painting in a 
gallery in the original condition 
the same as when Foujita paint-
ed it. To prevent deterioration, 
paintings need to be protected 
from ultraviolet light and not ex-
posed to strong light. But the 
real painting might have given a 
different impression depending 
on whether it was viewed in the 
morning, afternoon, or evening. 
By creating a replica incorporat-
ing the new analysis results, per-
haps we can verify the work that 
Foujita really saw or painted. 
This is the next step in our re-
search. Of course we do not 
know how intentionally Foujita 
himself distinguished between 
these pigments, but at the very 
least, I think knowing about 
these differences is meaningful 
to people who study art.
ISHIHARA: I believe it is also im-
portant to digitally record data in 
more detail, based on the latest 
analysis such as this research. 
For old works of art, past meas-
urements and ana lys is  are 
sometimes insufficient as data, 
plus original data are gradually 
lost due to repeated restoration 
and similar causes. I think we 
must preserve all kinds of infor-
mation in order to pass precious 
works of art on to future genera-
tions. Based on the results of 
this research, perhaps there is 
an increasing need to consider 
the materials that the artist used, 
as well as placement of colors in 
the painting, more carefully.
—Are there any other 
research projects that you are 
currently working on?

SATOH: When performing analy-
sis, it has always involved con-
siderable setup, such as bring-
i n g  i n  l a r g e  m e a s u r i n g 
instruments or cutting off  part of 
a work for analysis. This has 
been a major burden in many 
ways, and has limited the condi-
tions for performing analysis on 
site. With research funding from 
the JST Mirai Program, we are 
currently working with Professor 
KAWANO, Yukio of Chuo Uni-
versity to develop a camera that 
can easily perform optical analy-
sis, even for 3D objects, without 
moving or damaging the art-
works.
The optical analysis camera that 
we are developing is sheet-
shaped, lightweight, portable, 
fl exible, bendable, and stretcha-
ble, so it can be wrapped around 
the object of analysis.
When analyzing works of art, 
there will always be blind spots 
when looking at 3D objects, un-
like paintings, but by using this 
fl exible optical analysis camera, 
it will be possible to perform 
material analysis to fi nd out what 
a 3D object is made of, as well 
as measuring its internal struc-
ture. One day, we might be able 
to analyze works of art that can-
not be moved, like large murals. 
Once it is completed, it will be 
possible to analyze various 
works of art “anytime, any-
where” so I am looking forward 
to that.
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If we could make pillars 
transparent, every viewer 
would enjoy immersive 
experience like on the best 
seat in the house
—What is the aim of your cur-
rent research in video technolo-
gy and informatics?
I am researching ways of using 
multiple cameras or special 
cameras to capture a variety of 
information about light fields 
and use the information for ob-
serving a scene from a free 
perspective and focus,diff erent 
from the shooting conditions. 
Even if your view is physically 
blocked by a wall, pillar or other 
obstacle, this technology will 
allow you to see the scene be-
hind the obstacle as if it had 
become transparent.
—Specifi cally, what will become 
possible as a result of this 
research?
In old theatres, concert halls 
and live music venues, for ex-
ample, there are often pillars in 

the seating area to reinforce the 
structure of the building, which 
can restrict the view from cer-
tain seats. If all seats are priced 
the same, people who are as-
signed to these seats and have 
to see the stage with a restrict-
ed view would probably feel it 
is unfair.
In some theatres, displays are 
installed on the pillars and im-
ages of the whole stage are 
shown by the displays, but this 
still means people who have 
made the effort to go and see 
the live performance lose out 
on the sense of being there. 
Being able to see the scene on 
the other side of the pillar as 3D 
images in real time would give 
everyone the same immersive 
experience.
In my research, I am combining 
multi-view/multi-focus imaging 
with display technology to 
make it possible to virtually see 
through pillars.
Incidentally, some commercially 
available portable game con-

Informatics and Video Technology 
to Make Theatre Pillars 

Transparent
Now that live streaming is commonplace, the feeling of being at 
a live theatre performance is a special shared experience of 
time and space between performers and audience. However, 
one problem remains: in a theatre, depending on your seat, your 
view can be blocked by pillars or equipment. Associate Profes-
sor KODAMA, Kazuya is researching how to make these obsta-
cles “transparent.” We asked him what this means, and about 
other ways this technology could contribute to society.

KODAMA, Kazuya
Associate Professor, Digital Content and 

Media Sciences Research Division, NII
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either of these techniques in a 
cultural arts venue.
That’s right. I once went to a 
live music event where there 
was a big pillar blocking the 
view of the stage, making it 
hard for both the performers 
and the audience. That’s what 
originally gave me the idea of 
researching technology to 
make obstacles “transparent.” I 
wondered if it would be possi-
ble to combine existing tech-
nology with my research to cre-
ate the technology that users 
really need.
3D imaging technology de-
signed to add 3D effects to 
visual media, like 3D TV, has al-
ready been developed, but it 
has not really caught on. I think 
this is because in the situations 
where this technology has been 
used, there was not really much 
point in making the images 3D.
But I personally feel that mak-
ing pillars “transparent” is a 
technology that addresses a 
real need. That’s why in my re-
search, I aim to keep the solu-
tion as inexpensive as possible, 
as well as non-restrictive to the 
audience, so that it can actually 
be put to use. I hope it will be 
used in venues that support 
promising new artists in the in-

to repair cameras every time 
they break makes this solution 
even more expensive. Instead 
of spending so much money on 
technology to make the pillars 
transparent, it would be better 
to simply renovate the building.
There is another technique that 
involves each viewer wearing 
goggles displaying superim-
posed images of the space be-
hind the pillar, but this physical-
ly restricts viewers around the 
stage and distracts them from 
the performance.
A 3D display that doesn’t re-
quire viewers to wear special 
glasses would be preferable. Of 
course, to show 3D images 
when the content is changing 
by a viewpoint vertically as well 
as horizontally is difficult in 
terms of processing. If one per-
son wants to see images from a 
certain viewpoint, it is not too 
difficult to process the data to 
show a specific view for that 
person; but when several view-
ers want to see images from 
several different viewpoints, 
doing this just by extending the 
conventional technology would 
require the equipment to be 
made a lot bigger.
—It does not sound as if it 
would be very realistic to use 

soles show 3D images, but you 
can only see in 3D from two 
fixed viewpoints: the left and 
right eyes. However, with the 
technology I am researching, 
the aim is to allow about around 
a hundred audience members 
to view the stage in 3D from 
any direction, both vertically 
and horizontally, while freely 
moving around.
—Has such technology never 
existed before?
There is one technique called a 
camera array, but there are 
several problems in putting it 
into practice. With a camera ar-
ray, multiple video cameras, ar-
ranged in a grid pattern, simul-
taneously capture information 
of a scene from diff erent angles 
(viewpoints) to obtain multiple 
parallax images and the images 
are sent to a computer to be 
analyzed. This technique makes 
it possible to see sides of the 
object that cannot be captured 
from the front alone, the ob-
ject’s placement in 3D space, 
and so on. But the fi rst issue is 
the amount of data for informa-
tion processing. Even images 
from a single camera consume 
several hundred megabytes per 
second, which means that im-
ages from hundreds of cameras 
would equate to tens of giga-
bytes. It is extremely diffi  cult to 
transmit or put together this 
much information on a comput-
er. Plus, to process this infor-
mation in real time and create 
3D images in various directions, 
using current high-performance 
GPUs, would involve parallel 
processing on several or even 
dozens of units.
Camera arrays are also very 
expensive, costing tens of mil-
lions of yen, if we include the 
peripheral equipment. As the 
array is made up of several 
cameras, there is a risk of fre-
quent camera failures, making 
the 3D images unstable. Having 

Pillar

（Before） （After）

Illustration of making a theatre pillar “transparent”:
(Before) Some viewers in some seats cannot see the performers due to ob-
stacles such as pillars, so video images of the performers are displayed on 
monitors installed on the pillars.
(After) Multi-view imaging system combining a mirror array with a glassless 
3D display will make pillars “transparent,” resulting in an immersive experi-
ence of every viewer.

Pillar
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jects transparent.
—How is this diff erent from 
conventional technology to pro-
duce 3D images?
In the past, efforts have fo-
cused on creating 3D images 
that jump out at the viewer, as 
an attraction. But as I men-
tioned just now, such images 
have limited uses. What I am 
researching is 3D imaging tech-
nology that creates a sense of 
depth, blending in with the 
space you are actually looking 
at.

Potential use in museums 
and tours of cultural herit-
age sites
—There must be other possible 
uses for such technology, 
besides making obstacles 
transparent to stop them from 
blocking an audience’s view.
More performances have re-
cently started to use projection 
mapping to display backdrops, 
but the projected image looks 
fl at when viewed from the side 
and is blocked when people 
walk across it, which limits 
movement on stage. Our tech-
nology could be used to create 
stage backdrops with a sense 
of depth to further improve the 
fl exibility of expression. It would 
also be possible to take images 
of one artist in Tokyo with an-
other in Osaka and combine 
them together at a concert ven-
ue, allowing audiences to enjoy 

die scene, both in music and  
the theatre, so I am working on 
an architecture that will be 
available for a few hundred 
thousand yen or less.

Mirror arrays make existing 
multi-view imaging more 
compact
—What kind of technology are 
you using to overcome these 
challenges and make obstacles 
“transparent”?
Since my university days, I have 
been researching light fi eld im-
age processing and how to cre-
ate an all-in-focus image from 
two diff erently focused images. 
From this research, we have 
found that multi-view and mul-
ti-focus can be converted into 
each other. We have developed 
essential technique in signal 
processing to make this more 
effi  cient, so we are working on 
interpolation and compression 
of 3D images, applying this 
technique.
We are trying to make pillars 
“transparent” by combining this 
research with the camera array 
technology that I already men-
tioned.
First of all, there is a method of 
using a lens array to capture 
images from multiple view-
points at once without using an 
expensive, large-scale camera 
array. This method uses a sin-
gle camera and an array of 
lenses arranged in a grid pat-
tern. The captured data can be 
easily imported to a computer, 
which makes processing easier. 
One example of a lens array is 
a system called a light field 
camera. In this system, the indi-

vidual lenses have small aper-
tures, so they can only take in a 
small amount of light. This 
means it is possible to capture 
a still image and view it later in 
3D, but the image will essential-
ly be dark. If we were to create 
a video made up of frames only 
taking in a small amount of 
light, there would be too much 
noise to use it as a 3D image in 
real time.
The system that I have de-
signed and developed to over-
come this issue is a mirror ar-
ray,  consis t ing of  mir ror s 
arranged in a grid pattern along 
a parabolic surface, like a para-
bolic antenna. A mirror array 
can keep costs down, and im-
ages can be taken from multi-
ple viewpoints with sufficient 
light. It only uses a single cam-
era so there is no overhead in 
data transmission, and image 
processing can be done on a 
gaming computer with a simple 
GPU. At the development stage, 
we do not require a high-per-
formance display or large-scale 
equipment to display the 3D 
images, either. By simply cover-
ing the surface of a high-bright-
ness tablet PC with a board of 
pinholes, it ispossible to display 
3D images viewed from differ-
ent directions. As device tech-
nology develops and costs fall, 
the quality will improve, so we 
are currently focusing on re-
al-time processing to make ob-

Pinhole array (simple 3D display) small 
Small prototype of our simple 3D display 
with a pinhole array for demo: A circuit 
board acting as pinholes is attached to a 
tablet to reproduce a light fi eld. Horizontal 
and vertical parallax is supported. The light 
fi eld image passes through the pinholes
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creasingly important. Various 
parts of cars are electronic 
these days, and there is even a 
challenge to replace rearview 
mirrors with electronic mirrors 
displaying camera images. But 
one problem with electronic 
mirrors is that long-sighted 
people have trouble with focus. 
A real rearview mirror reflects 
light, so if another car is twenty 
meters behind your car, when 
you look at it in the mirror, the 
focal point is still twenty meters 
away. But with an electronic 
mirror, you have to refocus your 
eyes on a display that is closer 
to you, so it is very dangerous 
for long-sighted people who 
have diffi  culty focusing at close 
range.
—That’s where 3D images could 
be used, right?
Rather than an image, an entire 
fi eld of light can be reconstruct-
ed and transmitted at ultra-high 
speed, which would solve the 
focus issue. In terms of contrib-
uting to a safer society, as well 
as vehicles, this technology 
could be used to make corners 
of buildings “transparent” to 
help drivers and pedestrians 
see through them, which could   
reduce traffi  c accidents.
—The images to be used in 
such situations would not need 
to be very detailed, would they?
That’s right. This is an area 
where this technology would be 
meaningful even with lower im-
age quality. At first, I think the 
level of image quality of an 
old-fashioned electronic sign 
would be good enough. Even at 
low resolution, it would allow  
people to virtually see things 
they could not see directly; so 
as long as it is consistent with 
real space, it will be fi ne.
There are still lots of problems 
to solve before this technology 
can be put into actual use, but I 
am determined to continue my 
research to make it a reality.

a display in front of the building. 
There are already some facili-
ties where a video is captured 
inside the building and then 
played as a display, but the ad-
vantage of making the walls 
transparent is that tthere is no 
need to create such videos. It 
could be achieved just by in-
stalling a special camera inside 
the building, without capturing 
in advance.

This technique could also 
help create a safer society
—Could this technology be put 
to use in fi elds besides the 
cultural arts?
I am looking at safety, particu-
larly the field of vehicle safety, 
which I think will become in-

immersive experience of collab-
orations.
At museums and art galleries, it 
could allow viewers to see ex-
hibits from any perspective, in-
cluding from behind walls or 
pillars. It might be possible to 
put on virtual exhibitions of val-
uable works of art in rural are-
as. By virtually placing pottery 
vases and other objects inside 
transparent pillars at the venue, 
they could be viewed from any 
direction.
—It might be possible to see 
inside cultural heritage sites 
that tourists cannot normally 
enter.
Yes. It would be great to be 
able to take a peek inside a 
building from any angle through 

Informatics and Video Technology to Make Theatre Pillars Transparent

Interview/Written by MOTODA Koichi   Photo by SUGISAKI Kyoichi

Prototype of our 
horizontal mirror 
array

Overview of a simple imaging system made up of a mirror array and a monocular 
camera. Objects reflected in the half mirror (magic mirror) are further reflected by 
each mirror in the mirror array (fl at mirrors with diff erent angles). The images are ac-
quired by on a monocular camera and output as a 3D image.
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IKEHATA, Satoshi
Associate Professor, 
Digital Content and Media 
Sciences Research Division, NII

3D Sensing 
Technology and 
Digital Archiving

Dr. IKEHATA specializes in 3D sensing technolo-
gy—an innovative technology using 3D sensors 
and cameras to accurately measure the depth 
and shape of objects and environments around 
us. This technology plays vital roles in many as-
pects of our daily lives: systems for self-driving 
cars to recognize roads and obstacles, acting as 
eyes for industrial robots to perform precision 
tasks, facial recognition systems for smart-
phones, gesture recognition in gaming, and so 
on. In medicine, it even allows the inside of a pa-
tient’s body to be visualized in 3D, contributing to 
more accurate diagnosis and planning of treat-
ment. However, the applications of 3D sensing 
technology are not limited to these practical ap-
plications; it also plays an important role in the 
digital archiving of cultural and artistic works. In 
this article, Dr. IKEHATA explains in detail how 3D 
sensing technology contributes to digital archiv-
ing of our cultural and artistic heritage.
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camera and an ambient light 
source, suitable as an easy 
way to make detailed records 
of colors and details (Figure 
2a). Structured-light scanning 
is a method of projecting a 
specific pattern of light onto 
an object and analyzing its re-
fl ection to obtain 3D data. This 
technique is used to measure 
smaller of cultural and artistic 
heritage. These technologies 
are vital in creating digital ar-
chives of cultural and artistic 
heritage, providing valuable 
resources for researchers and 
conservation experts.
While laser scanning and pho-
togrammetr y are ideal for 
measuring the shape of large-
scale cultural and artistic her-
itage sites, these techniques 
are not necessarily suitable for 
recording and reproducing the 
beautiful glossy sur face of 
some cultural and artistic ob-
jects or the fine texture of an 
oil painting. One method used 
to preserve these details is 
Reflectance Transformation 
Imaging, a technique devel-
oped by HP Labs in 2001. By 
taking multiple photos with the 
subject and the camera in 
fixed positions, changing the 

Digital archiving and 3D 
sensing
3D sensing technology has 
played an important role in 
preserving historical, cultural, 
and artistic objects and creat-
ing digital archives to allow 
public access to this heritage. 
It has become widely accepted 
as a tool for monitoring ar-
chaeological structures and 
conditions, archiving detailed 
records of changes to build-
ings and works of art, creating 
3D models and animations for 
presentations at visitor centers 
and museums, and making 
replicas from digital geometric 
models of objects.
3D sensing technology has a 
long-established connection 
with digital archiving. In the 
early days it required expen-
sive and complex equipment, 
particularly to digitize large-
scale cultural and artistic herit-
age sites. Over time, informa-
tion technologies such as 
computer vision and computa-
tional photography, as well as 
aerial photography technology 
like drones, have made 3D 
sensing easier and cheaper, 
enabling it to be applied to 
small-scale cultural and artistic 
heritage sites and inaccessible 
ruins.
Digital archives also provide 
an important record of cultural 
heritage in places that have 
been lost over time, or de-
stroyed by natural disasters or 
human actions. One recent 
project that is fresh in my mind 
is the “OUR Shurijo” project 
(Figure 1a) which is using pho-
tos submitted by the public to 
create a CG reconstruction of 
Shuri castle after it was de-
stroyed by f ire. As well as 
measurement, digital archiving 
is linked with visualization 
technology. An example is the 
“Vir tual Asukakyo” project 

(Figure 1b) at the University of 
Tokyo. In combination with vir-
tual reality (VR) and augment-
ed reality (AR) technology, it 
provides a new experience for 
education and public engage-
ment, becoming a way to bring 
cultural heritage to a wider au-
dience. Overall, 3D sensing 
technology has played a key 
role in digital archiving, funda-
mentally changing how our 
cultural heritage is preserved, 
studied, and presented.

Typical 3D sensing 
techniques used in digital 
archiving
Various 3D sensing techniques 
are used in digital archiving of 
cultural and artistic heritage, 
including laser scanning, pho-
togr ammet r y,  and s t r uc -
tured-light scanning. Laser 
scanning is an active sensing 
method based on electromag-
netic radiation before an earth-
quake. It is used to digitize the 
precise dimensions and shape 
of cultural and artistic heritage 
sites, helping to monitor dam-
age and deterioration and for-
mulate restoration plans. Pho-
togrammetr y is a passive 
sensing method using a digital 

(Figure 1a) An example of digital archiving using 3D sensing technology.
In the “OUR Shurijo” project (https://www.our-shurijo.org/) a team led by KA-
WAKAMI, Rei of Tokyo Institute of Technology are using photos submitted by the 
public to reconstruct Shuri Castle, which was destroyed by fire on October 31, 
2019, as a 3D model.
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(Figure 1b) An example of digital archiving using 3D sensing technology.
In AsukaLab’s “Virtual Asukakyo” project (https://www.asukalab.co.jp/pro-
jects/virtual-asukakyo/) a team led by the Ikeuchi-Oishi Laboratory at the Uni-
versity of Tokyo has created a tourist guide system using a virtual reconstruc-
tion of ancient Asukakyo and mixed reality technology.

software development, and 
have been developed as com-
plete packages including out-
put formats and convenience 
for visualization, not just algo-
rithms. In the context of ar-
chiving our cultural and artistic 
heritage, as well as simply 
measuring an object, being 
able to visualize it for human 
viewing is another extremely 
important aspect. Of course, 
in some cases the purpose 
may be to record the shape it-
self, but whether using photo-
grammetry or refl ection trans-
f o r m a t i o n  i m a g i n g ,  i t  i s 
important to bear in mind that 
3D sensing in digital archiving 
allows humans to appreciate 
heritage over time.

Digital archiving and 
Novel-view synthesis 
technology
A hot topic of research in the 
fi eld of computer vision is Nov-
el-view synthesis technology, 
which is expected to play a 
useful role in digital archiving 
of cultural and artistic heritage 
(Figure 3). Novel-view synthe-
sis uses a set of images of an 
object photographed from dif-
ferent viewpoints to synthesize 
images from completely diff er-
ent viewpoints. Unlike mul-
ti-view 3D shape restoration 

these techniques involve tak-
ing multiple photos of an ob-
ject lit from different angles 
and processing these images. 
But whereas the main purpose 
of reflection transformation 
imaging is to visualize how a 
cultural or artistic work inter-
acts with light, the purpose of 
photometric stereo is to re-
store 3D information such as 
the shape and material of the 
object.
Generally, 3D reconstruction in 
computer vision has been de-
veloped with the aim of im-
proving algorithms and in-
c r e a s i n g  p e r f o r m a n c e . 
Techniques like photogramme-
try and Reflectance Transfor-
mation Imaging used in digital 
archiving are closely related to 

position of the light source, it 
can record surface refl ections 
and changes in shape when lit 
from different angles (Figure 
2b). The images are processed 
into a single file such that the 
subject can be viewed under 
diff erent lighting conditions by 
controlling the direction of the 
light with a pointing device like 
a mouse. With its ability to 
capture the interaction be-
tween objects and light, refl ec-
tion transformation imaging 
has been used as a key per-
ceptual and cognitive cue in 
the analysis and research of 
reflective behavior and the 
characteristics of cultural and 
artistic objects including fos-
sils, ancient stone tools, oil 
paintings, cuneiform tablets, 
coin collections, and the An-
tikythera Mechanism. The in-
teraction between light and an 
object can often capture more 
interesting aspects than its 
shape.
In computer vision, there is a 
technique called photometric 
stereo that is closely related to 
reflection transformation im-
aging, and the two are often 
confused. This is a method of 
reconstructing the shape and 
material of an object from mul-
tiple photos taken under diff er-
ent lighting conditions. Both of 

Photogrammetry and Reflectance Transformation Imaging
(Left: Figure 2a) Photogrammetry (https://blog.siggraph.org/2021/08/explor-
ing-nature-as-a-resource-in-virtual-reality.html/) is a technology to reconstruct 
the detailed shape of an object using photos taken from multiple viewpoints 
with a digital camera. (Right: Figure 2b) Reflection transformation imaging 
(https://vcg.isti.cnr.it/Publications/2006/DCCS06/) is a technique of recording 
shadow information when a subject is lit from different angles. The resulting im-
ages are used for analysis and visualization.
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3D Sensing Technology and Digital Archiving

tural and artistic heritage sites. 
But with Novel-view synthesis 
technology, it is becoming 
possible to record changes 
over time as well as space. 
PFN 4D Scan, provided by 
Preferred Networks, extends 
the NeRF technology de-
scribed above to video imag-
es, which attracted a lot of at-
tent ion when they gave a 
demo of recording and playing 
back artist performances in 
extremely high quality.

Conclusion
In this article, I have looked at 
how 3D sensing technology 
has been utilized in cultural 
and artistic heritage. In my 
specialist area of computer vi-
sion, digital archiving is given 
as an example of a real-world 
application of our research. In 
the past, there has been a dis-
connect between 3D sensing 
technology for digital archiv-
ing, which has been devel-
oped as a service for end us-
ers, including interfaces and 
software implementation, and 
computer vision, which has 
focused on unique algorithms 
and restoration performance. 
But with the development of 
Neural Radiance Fields (NeRF) 
and other Novel-view synthe-
sis technologies, the bounda-
ries are disappearing, and I 
expect to see further develop-
ment with more mutual inter-
action between these two 
fields in future. In the field of 
computer vision, we are cur-
rently exploring the potential 
of large-scale modeling and 
generative AI for 3D recon-
struction when observations 
are limited, which is being 
shown to be eff ective. Will the 
same connection be made in 
digital archiving, or not? I will 
be keeping a close eye on fu-
ture developments.

(Figure 3) An example of digital archiving using Novel-view synthesis technology.
(https://isprs-archives.copernicus.org/articles/XLVIII-M-2-2023/453/2023/)
Novel-view synthesis based on Neural Radiance Fields (NeRF) (bottom) has 
been found to be particularly effective for complex shapes such as trees, 
which are challenging for photogrammetry (top).

of photogrammetry and Re-
flectance Transformation Im-
aging.
Researchers immediately rec-
ognized the potential of this 
technology, and various fol-
low-up research has been con-
ducted in the fi elds of comput-
e r  v i s i o n  a n d  c o m p u t e r 
graphics. One limitation of 
NeRF was that although it of-
fered high quality, the calcula-
tion cost was high and view-
point synthesis could not be 
performed in real time. This 
has been signif icantly im-
proved by a technique called 
Instant NGP developed by 
NVIDIA. Most notably, a new 
technology called Gaussian 
Splatting uses a superposition 
of lightweight Gaussian func-
tions for spatial representation 
without the high computational 
cost of neural networks, allow-
ing Novel-view synthesis to be 
processed in real time, even 
on a smartphone. Services like 
Luma AI are already making 
Novel-view synthesis technol-
ogy available to anyone.
The evolution of Novel-view 
synthesis technology shows 
no signs of stopping. Previous-
ly, digital archiving was mainly 
limited to measuring and visu-
alizing static objects and cul-

techniques like the multi-view 
stereo method mainly used in 
photogrammetry, the focus is 
on image quality from arbitrary 
viewpoints.
Novel-view synthesis itself has 
been studied for many years in 
the fields of computer graph-
ics and computer vision, but 
its applications were limited by 
high imaging/calculation costs 
and low quality. But with a new 
technology called Neural Radi-
ance Fields (NeRF) unveiled by 
UC Berkeley in 2020, Nov-
el-view synthesis has become 
a realistic prospect. This tech-
nology replaces conventional 
representations of 3D space, 
such as point clouds and 
meshes, with a neural network 
represent ing  shapes  and 
colors. By learning this net-
work from various viewpoints, 
it allows the complex geome-
try of an object to be repro-
duced, and it also enables 
highly realistic Novel-view syn-
thesis. Even viewpoint-de-
pendent effects that are diffi-
c u l t  w i t h  c o n v e n t i o n a l 
Novel-view synthesis (such as 
surface reflections due to 
changes in viewpoint) can be 
reproduced extremely accu-
rately. In other words, this 
technology combines the best 
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Japan Search brings together 
Japan’s digital archives

—What are digital archives?
In the past, Japan’s cultural and 
historical records have been pre-
served and handed down by mu-
seums, galleries, libraries, public 
archives, local governments, tem-
ples and shrines, universities, and 
so on. These institutions have 
also provided a place for people 
to use the actual materials. But 
thanks to advances in digital 
technology, services are being 
developed allowing users to re-
motely access high-definition im-
ages and full-text data, providing 
greater accessibility and conveni-
ence. This is not a strict definition, 
but these are called “digital ar-
chives” to distinguish them from 
conventional databases used to 
manage collections. It also refers 
to archiving records that have 
been passed down in various me-
dia since before computers were 
invented, by converting them to a 
format that can be handled by 
modern digital information tech-
nology, to store records as digital 
media.
—Could you give us an outline 
of Japan Search?
In discussions between repre-
sentatives of organizations relat-
ed to digital archives, initiated by 
the Cabinet Office, it was agreed 
that the development and utiliza-
tion of digital archives could 
make a significant contribution to 
revitalizing our society. The gov-
ernment’s Intellectual Property 
Promotion Plan included “creating 
a digital archive society” as one 
of its goals. Japan Search is de-
signed to be a cross-disciplinary 
integrated portal for digital ar-
chives maintained and published 
by various institutions in Japan, 

Japan Search Aims
for a Future where 
Digital Archives are 
Part of Everyday Life

Could the power of digital archives 
transform the accumulation of 
cultural and historical information 
into a force to revitalize society?
This question has been under dis-
cussion since 2015 among a group 
spearheaded by the Cabinet Offi ce’s 
Intellectual Property Strategy Head-
quarters and the National Diet Li-
brary. Japan Search came into being 
four years ago as a result of these 
discussions. TAKANO, Akihiko, Pro-
fessor Emeritus of NII and former 
chair of the committee behind its 
creation, talks about Japan Search 
and the future of digital archives.

TAKANO, Akihiko
Member of the Cabinet Office 
Digital Archive Strategy Council
Professor Emeritus, NII
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and aims to provide a platform 
for searching, viewing, and utiliz-
ing these archives. Under the op-
erational policy established by 
the Cabinet Office Committee, 
the National Diet Library is in 
charge of system construction 
and operation. As of the end of 
February 2024, Japan Search in-
cludes 147 organizations, 227 da-
tabases, and 29.5 million items of 
metadata (https://jpsearch.go.jp/
stats).
The role of Japan Search is to 
provide a platform for utilizing 
digital archives, as an intermedi-
ary between archive institutions, 
portals, and users. Figure 1 
shows an overview. In this dia-
gram, “portal” refers to a service 
that aggregates, standardizes, 
and organizes metadata in each 
field, such as the Cultural Herit-
age Online site operated by the 
Agency for Cultural Affairs and 
NII.
—Is Japan Search a digital 
archive?
It’s a common misunderstanding, 
but Japan Search itself is not a 
digital archive. Japan Search 
brings together and provides in-
formation from reliable digital ar-
chives in various fields, but it 
mainly collects metadata, thumb-
nails, and preview images, rather 
than content data provided by in-
dividual digital archives.
Although it looks like a normal 
search service, Japan Search’s 
scope is limited to metadata of 
content provided by linked digital 
archives, rather than the entire In-
ternet. You can find book images, 
bibliographic data, thumbnails of 
works of art, and so on, but to 
utilize the actual content, you 
would need to follow the link to 
the original site.
As a way of promoting content 

utilization, we recommend that 
the terms of use and license in-
formation be specified along with 
the metadata for individual con-
tents. This allows users to per-
form a cross-disciplinary search 
for content to suit their purpose 
without having to check individual 
sites. I hope you will try it out.

Japan Search’s strategic 
policy 2021-2015: 
“making digital archives part 
of everyday life”

—Could you talk about the 
potential of digital archives to 
change our society?
I believe that digital archives have 
the power to significantly change 
our society by providing three 
values.
(1) Inheritance and reconstruction 
of records and memories, (2) 
Common knowledge base to 
support communities, and (3) For-
mation of new social networks.

For item (1), the important point is 
that copies of records that have 
been passed down separately are 
created in the same digital space, 
which will encourage the discov-
ery of new relationships and the 
reconstruction of records. Item (2) 
means that by making more infor-
mation accessible without time 
and space limitations, it will be 
easier to provide the shared 
knowledge base that we need to 
learn, think, and discuss. I believe 
that gathering together seemingly 
contradictory information is one 
of the unique values of digital ar-
chives. Item (3) means that linking 
digital archives across fields of 
expertise and regions will result in 
new connections between differ-
ent fields and people.
—What kind of future society 
does Japan Search envision?
The digital archive society that 
we should aim for in Japan is 
summarized in the Japan Search 

(Figure 1) Sharing and utilizing digital archives
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Strategy 2021-2025 (Figure 2). It 
lists the three values of digital ar-
chives mentioned above, and four 
actions that should be taken us-
ing Japan Search to maximize 
these values. The mission of Ja-
pan Search is defined as follows: 
“Through new information tech-
nology and archival collaboration, 
we will enhance the discoverabili-
ty of Japan’s cultural and aca-
demic contents and provide infra-
structure that facilitates their use, 
thereby realizing a rich and crea-
tive society in which digital ar-
chives are integrated into every-
day life.”
—What is meant by “making 
digital archives part of everyday 
life”?
Our Action Plan gives the follow-
ing examples to illustrate the digi-
tal archive society that Japan 
aims to create (https://jpsearch.
go.jp/about/actionplan 2021-
2025). 
· Digital archives have become an 
infrastructure for information and 
communication.
· Various platforms are mutually 
connected to each other’s data 
and have become social infra-
structure.

· Business use of digital archives 
has spread throughout society 
and is yielding results.
· Many people use digital archives 
without being aware of the term 
“digital archives.”
· When people want to know 
something, they are accustomed 
to obtaining information from reli-
able sites/institutions.
· More and more people enjoy 
“seeing, knowing, and research-
ing” using digital archives, and 
they are using them in their daily 
lives and learning.

The value of archives in 
connecting memories in times 
of disaster

—What was the first digital 
archive you were involved with?
Going back several years, in au-
tumn 2002 we released a service 
called Webcat Plus allowing us-
ers to search 1,000 university li-
brary catalogs with associative 
search technology being devel-
oped at my laboratory. Using in-
formation from the table of con-
tents, users could search for 
similar books via free text or from 
a selected group of books. An 
official from the Agency for Cul-

tural Affairs, who was interested 
in flexible search functions, ap-
proached NII, saying: “Keyword 
searches do not work very well 
for finding information about cul-
tural properties at museums, gal-
leries, temples, and shrines. 
Could associative search be 
used?” As we had developed the 
associative search technology at 
my laboratory, we took on the job 
of making a cultural heritage ver-
sion of Webcat Plus.
The Agency for Cultural Affairs 
arranged for cultural institutions 
all over Japan to provide infor-
mation and images of artworks. 
We created Cultural Heritage On-
line as a one-stop search and 
viewing site for data about desig-
nated cultural properties like na-
tional treasures and important 
cultural properties, Buddhist 
statues, paintings, and craft ob-
jects. The pilot version was re-
leased in 2004 and the official 
version in 2008, which was up-
dated in 2022. It has now grown 
to become a staple site used by 
six million users annually (https://
bunka.nii.ac.jp/). It is also linked 
with Japan Search as a portal for 
the field of cultural properties.
At the time, Cultural Heritage On-
line was a unique service in the 
world, attracting attention from 
institutions not only in Japan but 
also in other countries. Since 
then, the EU has launched Euro-
peana to compete against Goog-
le, and in the US, several large-
scale data platforms have been 
published for culture and the 
arts. In 2011, I went on a trip to 
the US, aiming to make Cultural 
Heritage Online into an interna-
tional site. Along with MIYAZAKI, 
Motoko from Nara National Mu-
seum and MARUKAWA, Yuzo 
from the team that launched Cul-

(Figure 2) Japan Search Strategy 2021-2025
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tural Heritage Online, we visited 
the digital archive departments 
of the Smithsonian, MET and 
ARTSTOR to discuss the possi-
bility of linking their data. Then 
on March 11, 2011, two days be-
fore we were due to return to Ja-
pan, I was at a hotel in New York 
City when I saw images of the 
Tōhoku earthquake and tsunami. 
I watched, speechless.
—Did your view of digital 
archives change after the earth-
quake?
After returning to Japan, for a 
while I had no sense of reality. I 
had previously thought experts 
were communicating scientific 
facts, but now I could not trust 
what they were saying. I ob-
served many contradictions in 
people’s perceptions of basic 
facts, even between experts. As 
a result, I lost confidence in my 
own ability to maintain an un-
shakable perception of facts, and 
came to the view that all facts 
are nothing more than a tentative 
interpretation. I had been pursu-
ing information technology to en-
able individual users to inde-
pendently pick out the truth, so I 
felt I had lost sight of the purpose 
of my research. During that time, 
MIYAZAKI, Motoko from Nara 
National Museum asked if my 
laboratory could produce a digi-
tal viewer to be used at an exhi-
bition of the entire Genjō Sanzō 
(Illustrated hand scroll of the 
Monk Zuanzang, 12 scrolls, total 

length 190 m), a National Treas-
ure of Japan (https://www.nara-
haku.go. jp/exh ib i t ion/spe-
cial/201107_tenjiku/). When I first 
came face to face with these gi-
ant scrolls passed down from the 
Kamakura Period, the whole 
team became engrossed in cre-
ating a system to view the story 
of Genjō Sanzō on a large screen, 
which brought back my energy. 
At around the same time, we 
were happy to hear reports that 
the location data of cultural prop-
erties we had organized on Cul-
tural Heritage Online had been 
very helpful to the cultural prop-
erty rescue team after the disas-
ter. I also noticed that tsunami 
monuments in various locations 
were registered on Cultural Herit-
age Online. I realized that these 
records that had been passed 
down without anyone noticing 
them during normal times had 
suddenly taken on an important 
meaning, speaking to people’s 
hearts and minds.

311 Informatics: Digital 
archives as a medium to tell 
multiple stories

—Can digital archives record 
the truth?
Perhaps because I had worked 
on Cultural Heritage Online, I was 
on several committees involved 
in creating archives related to the 
disaster, including the National 
Diet Library Great East Japan 
Earthquake Archive (HINAGIKU). 
It was a new challenge to create 
archives aiming to record ongo-
ing activities from multiple per-
spectives, not just archiving re-
cords from the distant past.
Through this work, I met experts 
from totally different fields and 
learned ways to see facts from 
different angles. The new con-

nections that we made later led 
to the Japan Society for Digital 
Archive.
I also co-authored a book enti-
tled “311 Informatics” (published 
by Iwanami Shoten) in an attempt 
to put into words how I felt at 
that time about the limitations of 
specialized knowledge and ex-
perts. My argument is that “Sto-
ries told by experts reflect the 
teller’s worldview. Individual sto-
ries will always be partial, and it 
is essentially difficult to grasp a 
full picture of an event from a sin-
gle story. Perhaps what AKU-
TAGAWA Ryūnosuke portrayed 
in ‘In a Grove’ was that the real 
truth can only be told as a collec-
tion of mutually contradictory 
stories.”
“We can say that creating an ar-
chive to remember the ‘truth’ 
means collecting multiple stories 
that may contain such contradic-
tions, and recording them in rela-
tion to each other.”
—Tell us about your dream for 
the future of digital archives.
What I wrote in the afterword of 
that book is still my guiding prin-
ciple today: “Digital archives re-
cording in detail the gradual pro-
cess  o f  recovery  f rom the 
damage caused by the earth-
quake and tsunami will act like a 
mirror reflecting the current state 
of Japanese society. Creating a 
good mirror that lets us see an 
image of ourselves that is close 
to the truth from various angles, 
contributing to making our future 
society more transparent and 
beautiful than now, that is the 
challenge for 311 informatics.”
I dream of a future where we can 
continue to create digital ar-
chives, as a place where multiple 
true stories are recorded and 
handed down forever.

Japan Search Aims for a Future where Digital Archives are Part of Everyday Life
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Period：December 1 (Fri.), 2023 

February 29 (Thu), 2024

NII

NEWS
TOPICS

NEWS RELEASE 

AWARDS

Feb. 29 Enhanced database of educational materials on quantum technology
Promoting human resource development in quantum technology with Kyushu 
University, Keio University, Nagoya University, and the University of Tokyo

Jan. 30 Publication of “Future Approaches to Software Development,” the latest edition 
in the NII Series 

Jan. 19 Carbon nanotube eye captures silhouettes showing internal composition and 
structure of objects
Nanoscience meets information engineering, producing a breakthrough in 
non-destructive testing technology 

Dec. 18 Enhanced program of online learning from the Quantum Academy of Science and 
Technology
Promoting human resource development in quantum technology with Kyushu 
University, Keio University, Nagoya University, and the University of Tokyo

Dec. 7 Publication of AI to estimate biological sex from fundus images
Expected to be useful in research into diseases showing gender differences

Feb. 22 Prof YOSHIDA, Yuichi (Principles of Informatics Research Division) awarded the 
Funai Award (Tetsuro Funai Special Award)

Feb. 6 Associate Prof HIRAHARA, Shuichi (Principles of Informatics Research Division) 
awarded the FY2023 IPSJ Microsoft Faculty Award

Feb. 2 A paper by YOSHIDA, Rino (Kodama Laboratory, Joint Researcher, Tokyo Universi-
ty of Science Graduate School) and KODAMA, Kazuya (Digital Content and Media 
Sciences Research Division) awarded IWAIT 2024 Best Paper Award

Dec. 7 Prof ISHIKAWA, Yutaka (Information Systems Architecture Science Research Di-
vision) awarded IPSJ 2023 Computer Science Achievement Award

2024

2024

2023

2023

Date: March 26, 2024 (Tuesday)
 13:30–15:00
Format: Online (Live streamed)
Speaker: Prof SATOH, Ken

FY2023 NII Retirement 
Commemorative Lecture

* See below for details and how to participate

www.nii.ac.jp/event/2024/0326.html

By ISHIKAWA, Fuyuki; supervised by NII
ISBN：978-4-621-05391-1（C0255）
Published January 30, 2024

Facing the New Landscape of 
Software Crafting
(NII Series, No. 25)

New Publication Guide

Read past issues of NII Today 
online. www.nii.ac.jp/today

www.nii.ac.jp/today
The print version can be distributed 
to organizations such as school 
libraries and research institutions. 
Please e-mail kouhou@nii.ac.jp to 
apply to receive or discontinue 
receiving the print version. It is not 
distributed to individuals, but 
copies are always available to pick 
up from the 1st fl oor of the National 
Center of Sciences Building in 
Hitotsubashi, Chiyoda-ku.
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NII events report

NII-IDR 
User Forum 2023

A researcher giving a presentation to visitors at the poster ses-
sion. Forty-seven posters were presented at the venue. Research-
ers explained their research results using datasets and answered 
questions in front of their posters.

Around 150 people attended the event at Hitotsubashi Auditorium in Chiyo-
da-ku, Tokyo, including attendees from universities and companies providing 
datasets, as well as users giving poster presentations about their research.

日 時

12月11日(月)
10:00～18:00

参加費無料

会 場

※詳細プログラムや発表/参加の申し込みについては上記サイトにて順次公開します

URL: https://www.nii.ac.jp/dsc/idr/userforum/

NIINII-NII-IDRIDRユーザフォーラム

国立情報学研究所 IDR事務局 E-mail: idr-uf@nii.ac.jp
【お問い合わせ】

2023
国立情報学研究所 情報学研究データリポジトリ（IDR）では，Web上にあるテキストなど大量のデータを

保有している産業界と，それらのデータを使いたい大学等の研究者の橋渡しをしています。

その活動の一環として，データの提供者と利用者が一堂に会し，直接意見交換できる場を提供すること
を目的に，今年も「ユーザフォーラム」を開催致します。ぜひ奮ってご参加下さい。

【協力】 アカデミック・リソース・ガイド株式会社

【協賛企業】

一橋講堂 中会議場（国立情報学研究所隣）

東京都千代田区一ツ橋2-1-2

データ提供者による

トーク・ポスター発表

前回受賞者による講演

提供データを用いた発表

※発表を募集します！【表彰あり】

津熊哲朗氏 (東工大), 小林拓氏 (同志社大)

・ポスターセッション

・スタートアップセッションThe IDR User Forum 2023 took place on Monday December 11, 2023. 
For the fi rst time in four years, it was held as a face-to-face event at the 
Hitotsubashi Auditorium. Around 150 people attended in person and 30 
people joined online. The event included 26 poster sessions by dataset 
users and 21 startup sessions. The executive committee selected eight 
of these research presentations to receive prizes. The event was a great 
success, with plenty of lively discussion about data utilization.

The Informatics Research Data Repository (IDR) is a service providing re-
searchers with various datasets supplied by private companies and uni-
versity researchers. Details of the IDR User Forum, a list of the currently 
available datasets, and information about providing datasets are available 
on the website below. Please refer to the website if you would like to use 
the datasets, or if you represent a university or company wishing to pro-
vide a dataset.

The IDR User Forum is an opportunity for dis-
cussion between data providers and users 
through the Informatics Research Data Reposi-
tory (IDR), a dataset-sharing service operated 
by NII’s Center for Dataset Sharing and Collab-
orative Research (DSC). The forum is held an-
nually around December with the aim of con-
tributing to the further development of the 
research community.
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the Humanities (CODH) was officially 
launched in 2017, and efforts towards 
data-dr iven research have begun 
through joint research with NIJL.
At the end of the day, the main object of 
research in the humanities is text, which 
means that large-scale, comprehensive 
text databases are essential for da-
ta-driven research. In the new project, 
we plan to use kuzushiji (cursive script) 
OCR technology to convert image data 
to text, but the character recognition ac-
curacy currently averages around 95% 
and can drop significantly depending on 
the condition of the document and 
handwriting. Most humanities scholars 
agree that these OCR results cannot be 
used for research without human revi-
sion, and it is estimated that this job 
would take several hundred years or 
more. Therefore, some people believe 
that OCR cannot (or should not) be 
used, while others think it could be used 
somehow. I think this is where informat-
ics researchers will come into play, com-
bining their wisdom in this area.
There is a tendency to think that 
pre-modern texts are only used in cer-
tain academic fields like literature, histo-
ry, and art. But in fact, they include all 
kinds of content that has value today, 
including business, disaster prevention, 
epidemiology, climate, earthquakes, and 
astronomy. Our ancestors’ knowledge 
about various fields is buried in these 
documents. I have high hopes that infor-
matics will help us unearth this valuable 
knowledge.

between different fields. We also plan to 
roll out data-driven humanities in collab-
oration with the various institutions with-
in the National Institutes for the Human-
ities, which NIJL belongs to. 
I have been involved in project monitor-
ing and evaluation from the start as an 
external member of the committee es-
tablished at NIJL to promote the previ-
ous project. I am now Director of the 
Center for Data-Driven Research on 
Pre-modern Japanese Texts, established 
by NIJL in 2022, so I am responsible for 
promoting the new project within NIJL.
Looking back, the field of digital hu-
manities has been gaining ground in 
Europe and the United States for about 
twenty years. Thanks to the construc-
tion of digital archives on a national lev-
el and good compatibility with OCR 
technology, it has become a major part 
of the humanities. Data-driven human-
ities can be considered a natural exten-
sion of this field.
Meanwhile in Japan, humanities infor-
matics research has been ongoing for a 
similar period of time, but due to the 
nature of the Japanese language and 
delays in constructing digital archives, 
apart from some exceptions like the 
National Institute for Japanese Lan-
guage and Linguistics (NINJAL)’s Japa-
nese language corpora, progress in ac-
cumulating data has been sporadic, 
with efforts focusing instead on re-
search and development of information 
processing methods. Against this 
backdrop, the Center for Open Data in 

Over a decade has passed since 
data science was proposed as the 

fourth paradigm of science, and efforts 
towards data-driven research are finally 
beginning in earnest in the humanities 
in Japan. “Model Building in the Hu-
manities Through Data-Driven Problem 
Solving,” one of the Ministry of Educa-
tion, Culture, Spor ts, Science and 
Technology (MEXT)’s academic frontier 
projects, will be implemented by the 
National Institute of Japanese Litera-
ture (NIJL) as a ten-year plan starting in 
2024. This follows on from the previous 
“Project to Build an International Col-
laborat ive Research Network fo r 
Pre-Modern Japanese Texts,” which 
ran for the ten years ending 2023.
One of the major outcomes of the pre-
vious project was the construction of 
an image database of approximately 
300,000 pre-modern texts (manuscripts 
and books from the Edo period and 
earlier), which was merged with existing 
databases and published as the Union 
Catalogue Database of Japanese Texts. 
This can be considered Japan’s first 
full-scale digital archive of pre-modern 
texts.
As well as enhancing and expanding the 
functionality of the database, the new 
project aims to convert image data to 
text to build a foundation for data-driven 
research, expand to textual analysis 
which is a vital tool in humanities infor-
matics, and conduct research such as 
content analysis and material analysis of 
pre-modern texts through collaboration 

Project Professor/Director of
Center for Data-Driven Research on Pre-Modern Japanese Texts, 

National Institute of Japanese Literature (NIJL)
Professor Emeritus/Project Professor/Director of 

Center for Dataset Sharing and Collaborative Research, NII

OYAMA, Keizo

Data-Driven Research in the Humanities is 
Gaining Momentum with Pre-Modern Texts
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