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Research on Visualization Analysis Method of Discipline Topics
Evolution from the Perspective of Multi-Dimensions: A Case Study
of the Big Data in the Field of Library and Information Science
in China

LIU Zigiang , WANG Xiaoyue & BAI Rujiang

ABSTRACT

Detection and identification of the evolution of research topics in a discipline has important significance for
researchers to grasp its research status and development trend. Visual analysis can show the relationship
between themes based on topics recognition, help users to enhance their perception and cognition, and to
find useful information quickly in a field on the research status, research hotspots and development trends,
and to digest, understand and effectively analyze vast amounts of information. However, discipline topics
evolution is a complex process and there are many variables, such as the intensity, structure and content of
topics. The single dimension visualization analysis causes the information overload, leading to three

problems: perceptive limitations, cognitive limitations, and performance limitations.
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This paper presents a visualization analysis method of discipline topics evolution from a multidimensional
perspective: using the artificial annotation method to make semantic role classification of keywords, using
Fast Unfolding algorithm recognition with the semantic features to identify the topics; using cosine similarity
to calculate the formula of similarity between topics evolution; constructing evolution analysis model of
multidimensional discipline topics, and designing three innovative scientific knowledge map by using
JavaScript and Web front-end visualization technology to analyze the visualization of the intensity, structure
and content of the topics. Through the interaction of the core areas of research questions, the evolution path
and trend of research methods and key technologies of the topics, and the macro evolution trend, meso
evolution process and microscopic evolution details can be revealed. It can effectively help to quickly digest
and understand information and refine the topic evolution analysis results to reveal the complex process of
topics evolution.

The experiment on ‘ big data study in library and intelligence field in the past 10 years’ proves the
visualization analysis method proposed in this paper could effectively demonstrate the complicated process of
topics evolution in a discipline. Compared with the other visualization analysis methods, the proposed
method based on topic strength, structure and internal basic knowledge unit evolution could visualize and
analyze the core research points, the primary research methods, the key technology topics evolution path and
trends and the evolution trend from the macro-angle, the evolution process from meso-angle and the
evolution particulars from the micro angle, so as to better analyze the complicated topics evolution process.
The proposed method is applicable only to scientific papers including key words and needs to be expanded
to include other data resources.

The practical significance lies in: 1) Proposing the dynamic topics identification method to provide
reference to related research; 2) Proposing a multidimensional topics evolution analysis model and an
innovative visualization method which can be used to analyze the topics evolution rules and discover
scientific and technological knowledge, etc; 3) The findings can be used in scientific and research
management to support decision-making, raise research efficiency and help to promote the scientific and
technological innovation in related fields. 9 figs. 4 tabs. 37 refs.
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n
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2 FREFHFMELEETRITABAR

SE B e e e, w S i pR AR legend; |
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Topic, Fll Topic; 75 HH 4B T 1 9 27} 348 ; sim
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'links': |
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it ()
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*3 #HR(FH)RUER

it [ KT BB AN 25 Ed A% P EAER | FHHERE Q(modularity)
2006 234 78 6 13 0.597
2007 199 72 7 10 0.683
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2009 275 86 7 12 0.681
2010 244 82 5 16 0.669
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2013 1 410 189 14 13 0.558
2014 2912 269 18 15 0.641
2015 4774 337 27 12 0.653
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