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【Purpose and Background of the Research】 
Sign language is used by deaf people, and is a 
natural interactive language different from and 
independent of oral language. Research on oral 
data of the Japanese language has vastly developed 
since in the fields of linguistics and engineering. 
National Institute of Informatics established 
Speech Resources Consortium whereas research on 
sign language in the fields of engineering and 
linguistics has been behind. One of the reasons is 
lack of a database available to any researcher. 
This research plans to discuss a methodology to 
construct a versatile database of JSL, and then 
construct such a database. We are aiming at 
constructing an interdisciplinary database which 
can be used by a lot of researchers in the fields of 
engineering, cognitive science, linguistics and many 
others. 
 

【Research Methods】 
This project includes four tasks to establish a 
database which is available to researchers in 
various academic fields. 
Frist, we will collect JSL data appropriate for 
linguistic and engineering use. This task involves 
consideration of types of signs, and types of 
sentences and selection of informants. 
Second, we will discuss the best source format, 
spatio-temporal resolution, format of data files, and 
storing method for academic fields such as 
linguistics and engineering. We are now 
considering the introduction of the 3-D motion data, 
multi-view images, and depth images. As for the 3D 
motion data, we will use the optical motion-capture 
technology which has world-leading precision.  
Third, we will need to unit various types of data 
and make the database available for research. We 
will then need to consider how to organize these 
data when constructing the database. 
Finally, among others, we need to develop a new 
annotation system which can organically correlate 
three different types of data with one another to 
make the database the most effective. Figure 1 
shows an annotation support system which we  

are developing to deal with the versatile database. 

 
 

【Expected Research Achievements and 
Scientific Significance】 

This research aims at proposing and constructing a 
JSL multidimensional database which involves 
various spatio-temporal resolutions and input 
media of different qualities. After completing the 
database, we will register it in Speech Resources 
Consortium of National Institute of Informatics, 
making it available to researchers in many 
different fields who want JSL data. This must 
contribute the development of sign language 
research in Japan as well as find new insights and 
methodologies in the field, these contributions will 
be the ones which cannot be overestimated.   
 

【Publications Relevant to the Project】 
・K. Watanabe, Y. Nagashima, IEICE Trans. , 
Vol.J100-D, No.3, pp.298-309, 2017. 
・K. Watanabe, Y. Nagashima, IEICE Trans. ,  
Vol. J99-D, No.1, pp.76-89, 2016.  
・Y. Nagashima, et al., Lecture Notes in Computer 
Science 618, Springer, pp.124-127, 2016. 
 

【Term of Project】FY2017-2020 
 

【Budget Allocation】109,200 Thousand Yen 
 

【Homepage Address and Other Contact  
Information】 
http://www.ns.kogakuin.ac.jp/~wwc1015/ 

 

Figure 1 Annotation support system for Database 
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【Purpose and Background of the Research】 
 Ryukyuan is in a sister relationship with 

Japanese, and is thus expected to play an 
important role in the historical study of Japanese. 
However, previous works focused mainly on 
comparisons between the Central dialect of the 
Nara period and a limited number of Ryukyuan 
languages, and no major attempt has been made 
to examine the surprising internal diversity of 
Ryukyuan and to uncover how it emerged.   
 

【Research Methods】 
    This project aims to reveal how Ryukyuan, 
Kyūshū and Hachijō diverged from Proto-Japonic 
and how Ryukyuan diverged into various local 
varieties by constructing the following three 
different types of family trees: 
1. Trees based on 200 lexemes from 600 Ryukyuan 

varieties, Kyūshū dialects and Hachijō.  
2. Trees based on 1,100 lexemes from regionally 

balanced 100 Ryukyuan varieties, Kyūshū 
dialects and Hachijō. 

3. Trees based on approx. 200,000 lexemes in total 
from ten dictionaries of Ryukyuan varieties, two 
dictionaries of Kyūshū dialects, and the Old Japa 
nese dictionary ‘Jidaibetsu Kokugo Daijiten 
Jōdaihen’. 

    We have developed a method for quantifying 
linguistic features whereby a family tree can be 
generated even from a single lexeme. The method 
has been verified by comparing it with the 
findings of linguistic geography. Our method is 
applicable to different dimensions depending on 
whether our concern is phonology, semantics or 
grammar. The current approach thus enables us 
to visualize multidimensional processes of 
language change by taking into consideration the 
three major dimensions of language structure.  

 
【Expected Research Achievements and 
Scientific Significance】 
  The comparative linguistic research based on 
the above-mentioned tree model introduces a new 
methodology to Japanese historical linguistics. 
 

【Publications Relevant to the Project】 
Karimata S. (2016) Ryūkyū-hōgen no 
Gengo-chirigaku to Dōteki-keitōju. Shīkwāsā no 
Chie. pp113-144, Kyoto University Press. 
 
【Term of Project】FY2017-2021  
 
【Budget Allocation】135,600 Thousand Yen 
 
【Homepage Address and Other Contact 

Information】 

Not yet available 

Figure 2. Rooted tree based on the words 
with initial p 

Figure 1. Neighbor-Net network 
based on 72 words 
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【Purpose and Background of the Research】 
Under modern globalization, we are required to 

explicate the connections between various parts of 
the world, going further than simply aggregating 
the histories of individual countries. In addition, 
as the Western-centric worldview faces 
multipolarization, much attention is directed to 
Asia as the new center of world history. Here, we 
have the important task of envisioning a regional 
history of Asia based on its unique internal 
characteristics, going beyond the West/non-West 
dichotomy. The natural environment of the Asian 
region has two features related to water. One is 
the great influence of monsoons and seasonal 
rainfall. Another is that many regions in Asia are 
terrains surrounded by water systems, that is, 
part of the hydrosphere. The aim of this study is to 
construct a new Asian regional history as a 
meta-narrative by analyzing socioeconomic 
activities under the environmental conditions of 
monsoons and the hydrosphere. 

 
【Research Methods】 

Firstly, we identify three sets of issues regarding 
climate and the hydrosphere: the natural 
environment and natural phenomena, production 
and lifestyle, and movement and distribution. We 
construct a spatial information database (DB) by 
attaching spatial IDs, including latitude and 
longitude, to the related information of each set of 
issues. Next, we apply the analytical method of 
spatial analysis to the data. Finally, we examine 
the results of the spatial analysis according to time,  

location, and issue-set combination, considering 
the structure and dynamics of modern Asian 
society from the perspective of its responses to 
climate and the hydrosphere.  
 

【Expected Research Achievements and 
Scientific Significance】 
We suggest a new kind of regional history that 

integrates climate and the environment with the 
production and distribution of goods. At the same 
time, we hope to make a broad academic 
contribution to the humanities and social sciences 
through the development of research methods. In 
addition, we will make a social contribution by 
sending our DB to the Data Integration and 
Analysis System (DIAS) on global environment.  

 
【Publications Relevant to the Project】 
Tomoko Shiroyama, China during the Great 
Depression, Harvard Asia Center, 2008. 
Sayako Kanda, Salt and India (in Japanese), 
Nagoya University Press, 2017.  
 

【Term of Project】FY2017-2021 
 

【Budget Allocation】140,800 Thousand Yen 
 

【Homepage Address and Other Contact  
Information】 
Visualizing Economic History in Asia (VEHA) 
http://www.veha.e.u-tokyo.ac.jp/ 

Figure 1 Seasonal Rainfall and Hydrosphere in Asia 

Figure 2 Example of Spatial Analysis 
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【Purpose and Background of the Research】 
Bibliographics research on royal and noble archives, 
supported by four large-scale JSPS grants over the 
past 17 years, seeks to enact major improvements 
in the arena of research on premodern Japan, 
furnish new documentary materials and research 
perspectives, and shed light on the origins and 
structure of premodern Japan’s “knowledge 
systems.” Its four main points of research are:  
1. To make available for public internet access 
roughly one million images of historical documents 
associated with royal and noble archives held by 
the Imperial Household Agency Library;  2. To 
render more accessible to researchers scholarly 
documents held by Kyoto Gosho Higashiyama 
Obunko, Kyoto Gosho, Shūgakuin Rikyū, and 
Katsura Rikyū; 3. To broaden and strengthen the 
foundation of Japanese Bibliographics by bringing 
together and systematizing individual royal and 
noble archives’ histories, inventories, and related 
scholarly works, and transmitting the main points 
of this research in English; 4. To create and make 
publicly accessible convenient databases and other 
research tools for researchers of premodern Japan 
and hold public lectures about premodern archives 
research for researchers and popular audiences. 
 

【Research Methods】 
1. Upgrade and make accessible to the public the 

Hi-CAT Plus system (the bibliographic database of 
the University of Tokyo Historiographical 
Institute); 2. Perform database conversion of the 
Higashiyama Obunko Collection Bibliography held 
by Board of Chamberlains, determine 
correspondences between it and the bibliographic 
inventory of Early Modern Royal Archives, and 
accelerate the database conversion of scholarly 
documents held by Kyoto Gosho and Rikyū; 3. For 
each individual archives, gather information about 
the unique features of its collection, its chief 
holdings, the people connected with its origins, 
practices of loaning and borrowing manuscripts, 
and all relevant scholarly studies, so as to provide 
an up-to-date, easily understood, systematized 
portrayal of each. 

 

【Expected Research Achievements and 
Scientific Significance】 

1. We anticipate that public web access will 
generate the discovery of new documents and 
better manuscript versions, make possible 
detailed manuscript research from abroad, and 
stimulate the internationalization of premodern 
Japan studies. 2. With the full elucidation of the 
Higashiyama Obunko Collection, it will become 
possible to construct a virtual replica of the Early 
Modern Royal Archives inventory. We anticipate 
that usage of the scholarly materials held by 
Kyoto Gosho and related rikyū will lead to an 
expansion of fields that harmonize humanities 
and sciences, and that an increase in inbound new 
discoveries it engenders will in turn develop 
tourist attractions and make regional 
contributions. 3. Individual research on historical 
documents relating to archival collections will 
move us closer to clarifying the knowledge 
systems of premodern Japan. 4. Increased access 
to the documents handled by the Imperial 
Household Agency Kobunsho will give rise to new 
research materials, tools, and perspectives that in 
turn will inspire researchers and revitalize 
premodern studies. 

 
 
【Publications Relevant to the Project】 

Research on Royal and Noble Archives, vols.1-6 
 

【Term of Project】FY2017-2021 
 

【Budget Allocation】157,000 Thousand Yen 
 

【Homepage Address and Other Contact 
Information】
http://www.hi.u-tokyo.ac.jp/kodai/kinri-kuge-ind
ex.html 

Figure1 Activities and results of project 
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【Purpose and Background of the Research】
Dendrochronology is one of the most accurate 

dating methods in archaeology. However, it has not 
been applied to most of excavated woods, consisting 
of hardwood, in Japan although master chronology 
of some conifers have been established during last 
three thousand years. Recently, we developed a new 
dendrochronological method using cellulose oxygen 
isotope ratios ( 18O) instead of tree-ring width. 
Because tree-ring 18O in a same region varies very 
consistently beyond tree species reflecting summer 
climate, its master chronology based on conifer 
(Fig.1) can be applied to all excavated hardwood, 
such as pillars, piles and boards with 30-50 rings, 
which have not been applied to dendrochronology.  

In this research, we will promote utilization of 
this new technology by following research methods.  

【Research Methods】
Three research groups and one synthesis group 

will conduct the research in collaboration with 
many archaeological agencies belonging to local 
governments all over Japan. [Group 1] Extension of 
tree-ring 18O chronologies and climate 
reconstruction. [Group 2] Dating of numerous 
woods (Fig.2) excavated especially with typical 
earthenware. [Group 3] Reorganization of calendar 
age framework based on the earthenware typology. 
[Synthesis Group] Comparison of climate data with 
reorganized prehistorical calendar in Japan to 
understand impacts of climate variations on 
prehistorical human activities. 

【Expected Research Achievements and 
Scientific Significance】
The 18O dendrochronology is an innovative 

method to date many excavated hardwoods in Asia 
which have never been dated previously using tree 
ring width. By reorganizing of the calendar age 
framework and transferring the 18O technologies 
to relevant investigators, this method can be a real 
universal one to contribute to many research fields 
including archaeology, history and climatology. 

【Publications Relevant to the Project】
Kagawa, A., M. Sano, T. Nakatsuka, T. Ikeda and 

S. Kubo (2015) An optimized method for stable 
isotope analysis of tree rings by extracting 
cellulose directly from cross-sectional laths, 
Chemical Geology, 393 394, 16 25, 2015 

Li, Z., T. Nakatsuka and M. Sano (2015) Tree-ring 
cellulose 18O variability in pine and oak and its 
potential to reconstruct precipitation and 
relative humidity in central Japan, Geochemical 
Journal, 49, 125-137. 

【Term of Project】FY2017-2021 

【Budget Allocation】160,000 Thousand Yen 

【Homepage Address and Other Contact  
Information】
http://www.chikyu.ac.jp/nenrin/index_e.html 
nakatsuka@chikyu.ac.jp 

Fig.2 An example of pile wood dating

Fig.1 Established chronologies of tree-ring 18O
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