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Abstract

To establish a common theoretical basis for scientific knowledge
network , this book applied co — occurrence theory study them from the
perspective of scientific data knowledge element, summaried several ex-
isting scientific knowledge networks according the co — occurrence rules
in a self — consistent theoretical system and pointed that the co — occur-
rence is the key to future knowledge networks as the prospect of the
book.

This paper can be divided mainly into three parts except the intro-
duction section ;

The first part ( Chapter 1 — 3) is the construction of knowledge
co — occurrence networks theory and introduction of research methods
under combination of knowledge units. A systermatic scientific knowl-
edge network type are built under the basis of the mathematical combi-
nation theory. The application of knowledge element called lots of aca-
demic attentions, and co — occurrence relationship between knowledge
units is the key connection between the scientific knowledge, using the
mathematical combination method the knowledge units can be combined
into various types of knowledge networks. This process can be comple-
ted through knowledge units restructuring. Relationships between given
fields reconstructed under new rules can be divided into three types, of
which the typical knowledge networks have tremendous implications for
the common scientific innovation path and method.

The second part ( Chapter 4 —8) mainly described several types of

specific scientific knowledge networks, especially the evolution and in-
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novation relationship between scientific knowledge networks laws. For
the science citation network, we summarized its history, development
direction and misunderstanding, developed the construction methods
and took Chinese natural science data as empirical case studies, proving
that the innovation law in science citation network nodes, such as the
outcome of the power law distribution and citation delays; for the co —
citation network we summarized the main three types of knowledge net-
works, and summaried literature in co — citation network, journal co —
citation network , and author co — citation network relationship develop-
ment process, research methods and the scientific innovation, and final-
ly took quantum mechanics co — cited by chemistry and physics as ex-
ample, illustrating the co — citation network played important role in in-

~novation process; for scientific research cooperation network, we stud-
ied the relationship between the main departure, summed up its course,
method and network types, and then investigated relationship between
innovation as well as national cooperative network, the institution net-
work and individual network structure, taking translational medicine as
a case study of these three networks in interdisciblinary cooperation and
at last, summaried several innovative revelation; for co — word network ,
we creted this knowledge network matrix from the lexical rules, summa-
rized the author co — word and keyword plus co — word keywords are two
types of co — words networks, in which applied entropy theory co — word
network from natural sciences to humanities and social sciences to sum-
mary the concept of innovation; for semantic knowledge networks, this
network is a thesaurus of the standard scientific literature network after
treatment between scientific literature class content and presentation,
the co — occurrence network can composed fully explained for the sub-
ject to a certain stage.As a new research focus in recent years, the se-
mantic network theory, construction method and develop dynamic, the
key object was discussed, and finally using the medical informatics lit-
erature data semantic network to show the innovative rule.

The third part (Chapter 9 —10) focused on the law of scientific
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knowledge networks in innovation on science and future trend. Knowl-
edge networks will develop in the main way of processing future scientif-
ic big data network, the hybrid networks to deepen the study of the
means of knowledge understanding and several other development direc-
tions. The main problems invole on the knowledge network will give the
order for existing knowledge, development of big data processing tech-
nology and produce a greater potential impact on information science.
Finally, after pointing out the shortcomings of this study and the
follow — up study, we hope that this book will not only be able to obtain
a -more complete theoretical system for the future, but also have implica-
tions for continued innovation.

The main research contents of this book are mainly focused on the
following aspects of innovation and function :

(1) The scientific big data under the rule of knowledge organiza-
tion and knowledge discovery method in given subject or field based on
scientific knowledge element co — occurrence relationships from the da-
tabase and internet access into data warehouse, in accordance with the
discipline or field established, could integrat scientific knowledge , mine
more potential new knowledge, add the domain knowledge value, there-
by helping researchers achieve scientific innovation on their subject or
in their field, form and develop scientific data driven knowledge innova-
tion model.

(2) The basic scientific data co — occurrence relations were mined
for current scientific knowledge, and scientific knowledge element com-
bination were studied using the method of combinatorial mathematics ,
forming a scalability strong scientific knowledge co — occurrence network
system based on the co — occurrence theory. The knowledge co — occur-
rence theory not only unite the existing knowledge networks in a same
consistent theoretical framework but also obtain more new scientific
knowledge network by combined method to form systematic knowledge
co — occurrence theory and new method system.

(3) The knowledge co — occurrence theory framework grouped sci-

g B 3
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ence citation network, co — citation network, scientific collaboration
network, co — word network and semantic network as main five major
contents of knowledge network system. Under the environment of scien-
tific big data, the knowledge networks can shed some light on the scien-
tific innovation path and mode, making scientific knowledge network
bring potential scientific creative ablity, and by discovering the innova-
tion rule of data behind, take the knowledge network from the static da-
ta to dynamic management, from historical data toward future predic-
tions and from the known knowledge expanding to the unknown ones.
The network knowledge in this book were re — composed on the ba-
sis of knowledge element, bring more inspiration and make knowledge
value added for scientific innovation. We discoveried scientific knowl-
edge innovation path and pattern mainly by co — occurrence network
knowledge, and crested knowledge co — occurrence network along such
a logical order in turn from the knowledge network innovation network
object to subject, the literature level network to unit level network, the

common law to the special character.

Key Words: Knowledge Orgnazation; Citation Networks; Cooper-

ation Networks; Sematic Networks; Knowledge Networks
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