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Towards Knowledge Fusion:The Development Trend of Information

Science in Big Data Environment

LI Guangjian & LUO Liqun

ABSTRACT

In recent years, an important development trend of the intelligence community is to emphasize the
integration and consilience of different sources and types of intelligence. In this process, knowledge fusion
plays a key role, which has attracted the attention of researchers and practitioners of information science and
related disciplines.

This article first summarizes the current situation and trends of knowledge fusion in the research and
practice of information science under the current big data environment: 1) The concept of intelligence has
shifted from assisted decision support to direct prediction and early warning. In the process of warning and
early warning, knowledge fusion is indispensable. 2)Intelligence gathering has shifted from traditional task-
oriented passive gathering to active perception of content—based understanding. In the big data
environment, with the development of data processing technology and intelligent algorithm, the method of
information collection has transformed from traditional task—oriented collection to more intelligent

intelligence perception. 3) Intelligence analysis has further expanded from focusing on association
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relationships to the exploration of causality. In the big data environment, the demand for causal analysis in
the intelligence field is increasingly strong, and it is gradually becoming the “normal” of intelligence
analysis. 4) Intelligence services have changed from knowledge services to wisdom services. On the one
hand, the application of intelligent information technology is the core of the smart service, which is different
from the application of information technology in the past. On the other hand, smart intelligence services not
only need to have a comprehensive and global perception of the intelligence environment but also have to
deeply understand the intelligence environment issues by merging background knowledge and tacit
knowledge of related issues.

Secondly, the article summarizes the existing knowledge fusion research and practice in the field of
knowledge science, and divides it into three development stages according to the main research content and
characteristics: agent-based knowledge fusion, pattern-based knowledge fusion, and machine learning-based
knowledge fusion. Agent-based knowledge fusion is an early representative of knowledge fusion research.
Its core task is to solve the problem of knowledge sharing, reuse and transformation in a distributed
information environment, and to implement knowledge search and extraction of many knowledge resources
through middleware technology. Pattern-based knowledge fusion mainly realizes the fusion of knowledge by
changing and reorganizing the internal and external structure and attributes of knowledge driven by multi-
source ontology. Its main goal is to solve the problem of contextual situation awareness and decision —
making in complex scenarios. Machine learning-based knowledge fusion mainly uses automatic methods
such as machine learning to achieve automatic knowledge extraction and learning of open data, the
establishment of knowledge links, and the unification of knowledge. Finally, automatic construction of large—
scale knowledge bases and automatic organization of knowledge are achieved.

Finally, combined with the intelligence practice in recent years, this paper proposes a general framework
for knowledge fusion research, including thought domain, theory domain, technology domain, and application
domain. The thought domain is our set of guiding thought for dealing with complex, changeable, and deeply
uncertain intelligence environments. It is used to guide and lead intelligence research and intelligence work
ideologically and theoretically. The thought domain of knowledge fusion in the field of intelligence is
composed of fusion thinking, intelligence thinking, and computational thinking, and the three kinds of
thinking complement each other. The main basic or source disciplines of these three kinds of thinking are
cognitive science, information science, and computational science, respectively. The theory domain of
knowledge fusion mainly includes four aspects: knowledge fusion theory, knowledge fusion framework,
knowledge fusion model, and knowledge fusion method. Technology domain refers to different types of
intelligence and cognitive activities. Knowledge fusion models, methods, frameworks, software and other
technical elements are different. In this way, a set of technical elements oriented to a specific task or solving
a type of problem forms different technologies field. The current application fields of knowledge fusion
include financial intelligence, public safety, business analysis, military intelligence, scientific forecasting,
and public opinion management. We believe that with the continuous development of technology, the
application space of knowledge fusion will become wider and wider. 1 fig. 1 tab. 58 refs.
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