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Abstract

When you travel around the world and search for potential hotels to stay at, the search engine
that you use may first ask you about your destination, only later continuing to other travel
details such as arrival and departure dates. Even before those latter questions are answered,
you are presented with hotel options, and you get very fast accustomed to comparing your
options on a map. The map thus becomes a tool for geospatial discovery. A different situation
is encountered when you want to read books from around the world. Unlike the tourism
industry, libraries have not yet implemented geospatial discovery. In this article, we introduce
a first tool for geospatial discovery for textual data. Our tool reads and interprets textual data,
maps it, and helps you find your books on the map. If you search books about, say, a
particular area of Seattle, our tool can help you find books in which famous buildings,
institutions, and inhabitants have been mentioned that have a tie to this arca. At DHB2023,
our audience will be encouraged to test the tool during our presentation (DHB2023, Mont des
Arts 28, 1000, Brussels, Belgium, June 2. 2023, 14:15-15:30).
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Problem statement

When you want to read a book or a journal article, and you visit a library, you are rarely asked
what areas around the world your book or article should cover, and even if you come with a
particular geospatial interest, it is very hard to let it flow into your library searches. We would
like to change this situation by providing a spatial discovery tool for textual data. Our tool
evaluates both metadata and the actual written text.

Our tool has in particular the following capabilities:

1) It can read text and extract geographic information for place names, institution names,
famous buildings, famous people, and the like.

2) The geographical information that is extracted has street-level resolution. This makes the
tool useful for people who wish to study particular areas of cities or landscapes, especially
areas that do not have a name.

3) Our tool solves problems of polysemy and homonymy. For example, New York can refer
to both the city and the state, which is ambiguous, and it can also be written as NY or NYC,
which is a case of multiple terms that refer to the same entity (Roth et al. 2014, Sil et al.
2018).

Our approach

Since the early 2010s, libraries have become increasingly digitized. The texts written in books
are increasingly available in digital format. However, libraries have been rather slow in
evaluating this text and using textual analysis to help patrons find their books. We have
pressed on changing this situation early on, when few people understood why textual analysis
matters. In 2015, we were rejected from multiple conferences when we proposed algorithms
that libraries could use to process and analyze their text (Baciu 2016). Meanwhile, algorithms
similar to the one that we proposed have been implemented in many a library. We would now
like to look ahead and go a step further.

In our continuing work, we have gained extensive experience in geographical information
retrieval from text. We have used a supercomputer to process 50,000,000 pages of books and
periodicals that mentioned the term "Chicago school" (Baciu 2017, 2018, 2019, 2022). Later
we processed roughly 200,000 news items and 1,000,000 social media posts about science
and humanities (Baciu 2020, Liu et al. 2022), as well as other material (Baciu 2021, Baciu
and Cellucci 2022). We mapped how the idea of the Chicago school spread over the world,
and how the humanities and science are perceived in a globalized world. This working
experience helped us develop the present tool. Previous versions of our tool can be found in
our previous articles.

How does the tool work?
Most libraries allow you to do some kind of multi-faceted search: you can search publication

years and places; you can specify whether you search books or articles; and you can use full-
text search on the textual content.
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What we now introduce is a map. On the map, each book is represented as a gradient line that
connects many points. The first point is the publication place of the book. All other points are
things such as cities, institution, buildings, or birthplaces of famous people that are mentioned
in the text. These latter data are collected through our method of geographical information
retrieval with street-level resolution.

The main geospatial discovery capability that we provide consists in giving you the
possibility to narrow down your search based on geospatial criteria: in addition to other
criteria you use in your search, you can specify a geographical search window, and you can
use this window to narrow down your search.

Example

Figure 1 shows a practical example. In this visual, we allow you to perform a search in a
collection of news articles written by architectural critic Ada Louise Huxtable. Our geospatial
discovery tool represents each news article as a gradient line on the map. We have chosen the
colors of the gradient lines as follows: each line starts in white, after which it becomes red,
purple, green, and grey. This sequence of colors advances in reading direction of the text.

Figure 1A shows us narrowing in the geographical window, such that only news articles are
shown that mention at least one item that falls in the search window 30 to 70 degrees of
latitude and -25 to -90 degrees of longitude. Figure 1B, shows us further narrowing down the
window to 30 to 40 degrees of latitude and -65 to -90 degrees of longitude. Note how the
number of articles is greatly diminished, as the search is narrowed in. We can then click on a
line, which highlights an article in our list, or we can click on a row in the list, which
highlights the article on the map. This is shown if Figure 1C & D.

Of course, we can narrow in the search using any of the search facets given in the table. With
respect to the geographical search window, the use of degrees of latitude and longitude is one
of multiple options. In another version of this app, we narrow in by distance in miles from a
location such as "Eiffel tower". Given that our geographic information retrieval method has
street-level resolution, one can choose very small geographical search windows, such as "1
mile from the Eiffel tower" or "100 m from Bahnhofstrasse 10, Zurich, Switzerland".
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Figure 1 A & B, C & D. (next two pages)

This figure is an example of our spatial discovery tool. We let you search in a
collection of news article written by architectural critic Ada Louis Huxtable.
Each news article is represented as a gradient line, starting white, and
advancing to red, green, and grey, in reading direction.

Figure 1 A and B (next page above and below) shows us narrowing down the
geographical search window to filter for news articles that mention at least one
entity in the given search window.

Figure 1 C and D (in two pages, above and below) shows us picking articles on

the map, or picking them in the table of search results, which shows them
highlighted on the map.
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Related concepts

Our mapping approach can also be used to map the diversity of textual coverage for any given
area. We have demonstrated this in a previous article (Baciu et al. 2022). Using this
approach, a diversity map can be created that estimates how high the diversity of textual
coverage is for any given point in geographical space. Diversity can be estimated based on
topics as well as based on the nature of the geographical connections.

Another three concepts that are related to the present tool are what we call "isolexes",
"isothemes", and "isops". They are scientific visualizations in the family of isonomes,
isothermes, and isochrones.

Isolex: Given a collection of textual data, given a certain word, term, or name ("Chicago
school"), given a textual distance from this word (for example 10 sentences), and given a
particular geospatial resolution (for example 10 miles), an isolex is the equivalent of an
ecological isonome, it is any line along which the word and its context (all text that falls
within the distance of any mention of the word) are covered at roughly constant density.
Isolex is chosen from the antique term for word as in "lexicon."

Isotheme: Given a collection of textual data, given a theme or topic (for example textual
fragments about physical science in this collection, or words pertaining to an LDA topic), and
given a particular geospatial resolution, an isotheme is the equivalent of an ecological
isonome, it is any line along which the topic is covered at roughly constant density.

Isop: Given a textual collection, given a location in geographical space (for example the Eiffel
tower, Paris, FR), and given a particular geospatial resolution, an isop is the equivalent of an
isochrone, it is any line in geographical space such that the distance from the location to any
point on the line, if measured as distance in the textual data (for example as distance in words)
is constant. Isop is chosen from the ancient Greek word for speaking, as in "epos".

Discussion

We have developed a geospatial discovery tool for libraries. Patrons can now find their books
on the map. We believe that this advancement will change how people do science and how
they read in a globalized world. Geographic information that previously remained hidden in
the text is now visible on maps, which can help readers more easily direct their attention to
geographical areas of their choice.

The tool that we developed can be applied in standard library settings as much as it is relevant
online. News and social media platforms could use our tool or self-made versions of it to help
readers direct their attention to geographical areas of their choice, too. Our tool (or derivate
versions of our idea) can be used for geospatial discovery for text in any imaginable setting.

As many people desire, research and general public attention can now be actively directed to
cover areas around the world that are understudied or receive insufficient public attention.
This capability changes an entire perspective towards human cultural production and its
geospatial discoverability.
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Implementation for libraries and online

We are happy to implement our tool for anyone who contacts us. The requirement is that the
textual data are available in digitized format. Copyright is not a problem. We have developed
safe practices to work with the copyrighted data. We may not need direct access to the data to
process them (Organisciak and Downie 2022).
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