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Datafication , Organization and Manifestation of Scientific Literature

XU Lei,QIN Cuiyu & LI Jiao

ABSTRACT
In order to facilitate scientific communication, there is an increasing number of research practices that
digitize and reorganize scientific knowledge from the growing body of scientific literature. This paper
summarizes the main approaches of current scientific knowledge acquisition, including all kinds of
academic databases and academic search engines, social network platforms of science, and open access
academic platforms, etc. With the convenience of scientific knowledge access, we also face new kinds of
scientific communication difficulties, such as quite low efficiency of reading comprehension of large scale
of literature.

In order to break this new scientific communication dilemma, datafication, organization and manifestation
of scientific literature as the mainstream practices are carried out widely. This paper makes a survey about
this research field systematically from aspects of related concepts, application scenarios and

implementation technologies. It includes six dimensions, namely meta-datamation of scientific literature,
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extraction of scientific vocabularies, recognition of scientific entities and their relations, recognition of
discourse function structure, semantic organization of scientific literature, presentation and intelligent
application of scientific literature. Recognition and extraction of scientific vocabularies, named entities
and their relations, discourse structure such as knowledge units and summary of scientific literature, are
the mainstream practices in this research field. A large number of data models and scientific knowledge
graphs have been constructed based on scientific literature content, and studies on distributed
representation of scientific literature have also been increased gradually. However, the degree of automatic
indexing of literature by using current data models needs to be strengthened, and the granularity of
scientific knowledge graphs needs to be deepened. In the aspect of intelligent applications about scientific
literature, higher intelligent form of literature service platforms has appeared. More and more attentions
are payed to this research direction, but it is still not enough to overturn the current form of scientific
publications which are mainly based on text narration. There is no unified datafication framework for
scientific literature processing, and cognitive differences, different granularity and data organization norms
for datafication practice. And there are two directions of datafication and presentation of scientific
literature do not fully merge and form a complete closed loop.

Aiming at the main problems existing in this research field, this paper designs a framework of the
datafication, organization and manifestation of scientific literature, which realizes the closed-loop from
machine-oriented datafication to human-oriented knowledge service, including different granularity of
datafication, main forms of data organization and main scenarios. Key technologies supporting this
framework, such as recognition and extraction technology, semantic organization technology, analysis and
reasoning technology, display and interaction technology of scientific literature content are also elaborated in
details.

This paper concludes with a summary of future research and practice directions and potential challenges in
this research field, such as automated scientific knowledge acquisition, scientific data quality and trustworthy
scientific communication, and interactive experience of scientific knowledge. In the future, it is still
necessary to strengthen cooperation among various parties to realize narrative production and transformation
of scientific knowledge based on high-quality scientific data. 4 figs. 3 tabs. 69 refs.
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