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Historical knowledge representation and HIMOK O

Historical knowledge is made from various information extrac-
ted from various sources. This fact makesit difficult to develop a
versatile data model for historical knowledge representation and
must be the reason why model s proposed in thefield of digital his-
tory tend to belimited to specific areas, such as Factoid for proso-
pography [1], Knowledge Claimsfor Chinese literature [2], DEP-
CHA for accounting [3], etc. In this context, we propose HIMIKO
(Historical Micro Knowledge and Ontology) as a potential ver-
satile model for Historical Linked Data. The ‘micro-knowledge'
isabasic dataunit representing a specific statement in adocument
mentioning historical situations, actions, or states of affairs.

HIMIKO Model

HIMIK O should effectively collect pieces of knowledge repre-
sented in various documents, semantically organize, and link them
to universal and unique entities existing outside of the documents.
The last part of the process, which is the linking between the in-
side and outside of the documents, has been already realized by
many studies. They annotate entities in documents and link them
to external counterparts by using semantic web technologies [4].
On the other hand, they have hardly organized internal semantic
relations within a document, which we call ‘intra-knowledge’. It
is this problem that HIMIKO works through: how specific histo-
rical phenomena were represented in a particular document, who
or what is mentioned, which word or image is used to represent
certain objects or concepts, or with what kind of causal or tempo-
ral relations statements are connected? Fig. 1 is the data created
with HIMIKO.

external
knowledge

intra-

(((((( knowledge

i U}TDF_\ ﬁ {:'h:xarhm&&
! st fuguaf demonflras nu'ebrudmrnmm’ef.\f&«lnnt

Fig. 1: Data constructed with HIMIKO model (Image of the manuscript is taken
from British Library MS Viewer: http://www.bl.uk/manuscripts/Viewer.aspx?re-
f=add_ms_10084_f011r

The basic structure resembles Factoid, which structures the bio-
graphical data based on primary sources. While referring to it,
HIMIKO achieves a more elaborate description of intra-know-
ledge in two points: firstly, word and character level structuring
guarantees high referentiality to the primary source descriptions,
and secondly, as we semantically connect and nest micro-know-
ledge resources, the whole semantic structure of the document can
be preserved as data.

Such a document-based model enables usto deal with, not only
the biographical data concerning mainly persons and places, but
aso any pieces of information written in sources, such as a men-
tion of small objects or concepts, descriptions about the natural
condition or spatial arrangement, or verbs used to represent his-
torical events, and their semantic relationships. One example de-
monstrating the advantage of thismodel isthevisualizationin Fig.
2.
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Fig. 2: Visudlization of text and network based on HIMIKO data

The network contains various entities mentioned in the docu-
ment, such as statements, persons, organi zations, places, concepts,
and objects. These elements are semantically connected, and the
network as awhole shows the outline of the semantic structure of
the document. Since each node on the network islinked to aspeci-
ficword or sentenceinthetext, it ispossibleto search thetext from
the network and vice versa. Obvioudly, it ispossibleto explore the
data quite in detail with SPARQL queries, for example, “What is
the verb frequently used in the statements mentioning any speci-
fic person?’, or “Which concept or object is mentioned together
with some specific place in same statements?’ Being able to ask
these questions by using linked data technol ogies must bring new
possibilities for digital historical analysis.

Data construction workflow of HIMIKO

To effectively construct alarge amount of data, we are now de-
veloping HIMIKO Editor and setting a workflow (Fig. 3) for the
entire process. HIMIKO Editor consists of two separate sub-edi-
tors: Entity Editor isfor annotating entities and accordingly edit-
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ing the XML text file, while Micro Knowledge Editor is used to
describe intra-knowledge in the form of RDF, linking it to exter-
nal knowledge [5].

Cloud Firestore

export TEXML &

— . Eare
TEUXML O
B == > Q

import TEIXML data RDF (JSON-LD)

Project Management System Entity Editor Micro Knowledge Editor

Fig. 3: Image of HIMIKO data construction workflow

We have put two sets of documents to the editor and tried to
construct micro-knowledge data. One is Caesar's De Bello Gal-
lico, and the other is the diary documents provided by the Shi-
busawa Eiichi Diary website [6]. As a result, even though these
two documents greatly differ in terms of their language, genre,
and style of writing, we found that the model and the editor could
be equally applied to both. This proves that HIMIKO has the po-
tential to be a versatile data model for collecting pieces of histo-
rical knowledge from various documents and connecting them to
broader knowledge both within and without the documents. Fur-
thermore, as HIMIK O provides a package containing both the mo-
del and the editing system to make the data construction process
much closer to normal reading activities, it would help historians
without digital skills to produce highly sophisticated, structured
datawithout much difficulty and encourage them to participate in
the research of digital history.
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