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About us

Research and Development for Next-Generation Systems Office

This is a relatively new office, established at the National Diet Library (NDL) in 2011.

We are responsible for the research and development of new library services that use
advanced information technology.

Me |

Office staff Q
1 office hea, staff member,

2 part-time sta embers, 3 part-time researchers, and 1 associate member

We are a very small team, but we are tackling very interesting projects!



Introduction

» Today’s key phrase is “overcoming barriers through technology”.

* There are some barriers to the use of digital archives.

* We are exploring how machine learning and algorithms can overcome such
barriers to make digital archives more usable.

* The three topics | will talk about today are all publicly available services on
the Internet.

* | hope you will listen to what | have to say today while using and enjoying
these services.



Topic 1: Overcoming the Barrier of Language

Japan Search features that use machine learning
Similar image search, Multi-modal search, and Visualization



The Barrier of Language in Japan Search

Search Example: [4£] [#21E] [Cherry Blossoms|

Japan Search results

¥ : 180,883 hits

¥1E : 5,312 hits

Cherry Blossoms . 12,643 hits

This difference represents a limitation due to
the linguistic information in the metadata. g



Overcoming the Barrier of Language

Similar Image Search

This function searches for similar images based |.:|"1 QR Code
on the shape of objects in the image, without ey
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This feature uses Al technology that | developed while
participating in an international competition for image search

held by Google Inc, in 2022, in which | placed 14th out of 1,022
teams.



Overcoming the Barrier of Language

Multi-modal search

* Using an Al called ViT-CLIP, users can bridge text and image information to search for
thumbnail images by keyword.

* Automatic language detection and machine translation enable multilingual search queries.

Multilingual search query: QR Code
[BI(CE> B
ESESOECUN
[ A man on horseback]]
[ Homme a cheval

Nearly identical results, regardless of query language
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Overcoming the Barrier of Language

Multi-modal search

Search for X8R (chicken and rice)

Search for &% (banana)
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Overcoming the Barrier of Language

Iltem Visualization Map (Visualization & Multi-modal search)

* In searches without strict keyword matching, such as similar image search and
multimodal search, users are interested in the coverage of the search target.

* This service produces a single-screen, bird's-eye view of millions of thumbnail images on
Japan Search, thereby providing users with a clear idea of the coverage available from
multi-modal searches.

* Based on a modification of the source code for deepscatter
(https://github.com/nomic-ai/deepscatter), available under CC BY NC
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https://github.com/nomic-ai/deepscatter

Overcoming the Barrier of Language

An example of visual exploration

N

An example of multi-modal search

Search for (&N (fireworks)

gL ﬁ
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Topic 2. Overcoming the Barrier of Big Data

Creating and using large volumes of text data
Our OCR project and the NDL Ngram Viewer



Now we can consistently produce high-quality text data with OCR and provide
full-text search

But how can we sift through the flood of information available from full-text data?

For example, searching the NDL Digital Collections for &/& (Taiwan) gives search
results for nearly 1 million materials.



Topic 3: Overcoming the Barrier of Time

In-house development of OCR for pre-modern materials
NDLkotenOCR and the Next Digital Library



Let’s look for documents about Taiwan (&=7&) in the full text data of pre-

19th century materials!

https://lab.ndl.go.jp/dl/fulltext?from=0&keyword=1=7& &fc-isClassic=true

() i/ sk



Example of search results

RIS R fweE [FEME 55

A passage describing a voyage through Taiwan (=&
on the way to the equator around 1662 (EX2F)




Example of search results

L] LN . H. - LL]
i T

E.:“.‘ L :.“'l 'l: '.:‘

i. iiiiiiii = L]
i- . l- ".

AHE wm oBEED [6]

The contents of this document are described as having
been written after hearing about the domestic situation in
Taiwan (=) from the people of Ryukyu (FREK)
around 1790 (ERQ24) .




Summary

* Topic 1: Overcoming the Barrier of Language

* Topic 2: Overcoming the Barrier of Big Data

* Topic 3: Overcoming the Barrier of Time
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Future Activities:

The topics presented today are in the development stage

and have yet to be perfected. It is important to consider
better methods and to improve accuracy.

Here are some new challenges that we are considering.
1. Use of generative Al for reference queries

2. Use of Al technology for video and audio materials

40
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