
HUMANISTIC AND SOCIAL SEEKERS
ISSN:2959-6440

1

Knowledge GraphAnalysis of Smart Justice Research in China: A
Visualization Method Based on CiteSpace

LOU LINa,*; Guanghuan Law School,Zhejiang University, Hangzhou, Zhejiang Province,
China, loulin@mail2.sysu.edu.cn
QUAN PENG; Jl. Sampul No.4, Sei Putih Bar., Kec. Medan Petisah, Kota Medan, Sumatera Utara
20118,University Prima Indonesia; hassqp@foxmail.com
Key Words: Judicial reform; Intelligent justice; Legal expert system; Legal community;
CiteSpace.

1. Introduction
In the digital age, emerging technologies such as big data, cloud computing, the Internet,

blockchain, and artificial intelligence are reshaping human social productivity. As an important
path to realizing the rule of law, the judicial system should adjust to changes in production
methods. Judicial reform, as a major national task, has basically completed the informatization of
the judiciary, and the results are remarkable.[1] With the rapid iteration of artificial intelligence
technology and the accumulation of data generated by informatization, judicial reform has entered
a new era of development of intelligent justice.
2. Data Sources and Research Methods

This paper intends to use the research method of bibliometric analysis to visually present the
characteristics of relevant research on China's intelligent justice.
2.1 Data Sources

This paper takes literature from the CNKI database between January 1, 2000, and January 27,
2022 and gets a total of 209 highly relevant papers were obtained and exported in RefWorks
format for CiteSpace analysis.[2]

2.2 Research Methodology
In this paper, we use CiteSpace, which is a widely recognized and widely used bibliographic

analysis software in many disciplines worldwide. Its feature lies in the use of existing
bibliographic data, through bibliometric, data analysis, and visualization of data analysis results, to
systematically mine large amounts of bibliographic information and present them in a visual
manner.
3. Data Analysis
3.1 Annual Publication Trend

Visual charts of the distribution of publication time and annual publication volume can
intuitively reflect the research development of intelligent judicial research (see Figure 1).1

From Figure 1, it can be seen that from 2000 to 2022, except for the initial core publication in
2001, there were no other publications related to intelligent judiciary in CNKI core journal data
for several years. It was not until 2016 that research on intelligent judiciary in China began to
show a year-on-year increase, and by January 2022, there were already three publications closely
related to the topic of intelligent judiciary. This indicates that research on intelligent judiciary has
gained increasing attention and importance from scholars, and the research momentum has been
continuously increasing.

1. Author's note: From the search results, there are very few literature results before 2016.
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Figure 1: Number of research publications in the field of "Intelligent Judiciary" from 2000 to 2022.

3.2 Number and Collaboration of Core Authors
Core authors are the backbone of academic research in various disciplines. During a certain

period, the academic papers published by core authors that are highly cited or have a large number
of downloads have a leading role in related fields. At the same time, the continuous publication of
an author in the same field also reflects to some extent the situation and trends in the research field.
From 2000 to 2022, 196 authors published one paper, 21 authors published two papers, only 7
authors published three papers, and only 3 authors published four papers (see Figure 2).If we
define authors who have published more than three papers as core authors, then these authors
should occupy all the author positions. Calculated by the first author, there should be 209 first
authors for 209 papers, which is 23.22 on average. However, in this statistical analysis, there were
only 7 first authors, far fewer than 23. Based on this analysis, it can be inferred that a core author
group has not yet formed in the field of intelligent justice.

Figure 2: Publication Status of Chinese Smart Judiciary Research Authors between 2000-2022.

After importing data exported from CNKI into CiteSpace, the time range of 2000-2022 was
selected, and the data was sliced into one-year intervals. The threshold for each time slice was set
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to Top 50, meaning that data from the top 50 ranked authors in each time slice was extracted to
generate the visualization network. The selected node type was "author", resulting in a network
map of author collaborations in the field of Chinese smart justice research (see Figure 3). Figure 3
shows that the density value of the smart justice author collaboration network is 0.0024, with
Network:N=222,E=60. In other words, a total of 222 scholars had published articles in this field
during the target time period, with a total of 60 collaborations. Density is an indicator that
measures the degree of collaboration, and a value of 0.0024 indicates a relatively low level of
collaboration.

Figure 3: Author Collaboration Network of Chinese Non-Traditional Security Research Literature Based on CNKI.

3.3 Analysis of Research Institution Collaboration Network
The data exported from CNKI was imported into CiteSpace, and a co-occurrence graph of

domestic research institutions was formed by selecting the time period of 2000-2022 with a
one-year time slice and setting the threshold value to Top100 for each time slice (see Figure 3).
The graph shows a network density value of 0, Network: N=133, E=0, indicating that there are
133 nodes and 0 connections in total. The larger the node representing an institution, the thicker
the annual ring it forms in the graph, indicating that the institution has made greater contributions
to and produced more literature on the research of smart justice in China. In addition, the
connections between the nodes also reflect the collaboration relationships among institutions. The
density value intuitively reflects the research collaboration situation among institutions in the field
of smart justice.

According to the analysis of Figure 4, this network suggests that there is relatively little
cooperation and interaction among the research institutions, and most collaborations only occur
within institutions, presenting a "solitary fortress" status. This phenomenon further reflects the
insufficient cooperation in the legal aspects of China's smart justice research, which has not yet
met the requirement of building an intelligent expert system to form a legal community and
consensus in the legal field.
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Figure 4. Collaborative network map of institutions in research literature on China's smart justice based on CNKI.

4. Analysis of Keyword Co-occurrence Map in Smart Justice Research
Keywords are highly condensed representations of the research topics in an article. To

explore the research hot topics in smart justice, we can analyze the frequency and centrality of
keywords to quantify the research hot topics in smart justice.
4.1 Keyword Clustering Analysis.

This paper uses the CiteSpace tool to analyze 209 core literature data obtained from CNKI.
After forming a visualized map, it is clustered by keywords (see Figure 5). The network density
value is 0.0114 and Network: N=399, E=902, meaning that a total of 399 nodes were formed in
the keyword set and 902 connections were formed. The larger nodes mean that this keyword
appears more frequently in domestic smart justice research and has higher research popularity.

Figure 5: Keyword Co-occurrence Map of Smart Justice Research in China based on CNKI
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In addition, CiteSpace measures the effectiveness of map drawing through two indicators: Q
value and S value based on network structure and clarity of clustering. The first is Q value
(Modularity), which measures the degree of sub-module formation in a keyword co-occurrence
network. The higher this value, the more obvious the trend of sub-modules being aggregated
between keywords. The range of Q values is [0,1], and according to Professor Chen Chaomei’s
introduction to bibliometric principles, when Q>0.3 it means that the community structure divided
by the selected keyword set is significant. The second is S value (Weighted Mean Silhouette),
which measures the quality of clustering. The higher this value, the higher the cohesion within
clusters and lower separation between clusters. Similarly, according to Professor Chen Chaomei’s
setting, S>0.5 indicates that clustering is reasonable and S>0.7 indicates that clustering has high
credibility.[3]

Figure 5 shows that Network Modularity Q=0.6469 which is much larger than the above
standard (Q>0.3). In addition, this clustering has an S value of 0.9389 which is much larger than
the critical value of 0.5 and also exceeds an S value of 0.7 with high credibility. [4]These two
points indicate that research hot topics represented by keywords show a significant tendency to
group together in groups which means that related scholars have shown a clear network
community structure in their research interests and directions in China’s smart justice research
field.
4.2 Hot Topics in Smart Justice Research

According to the keyword clustering information, themain keywords in order of cluster size
are: artificial
intelligence, smart court, smart justice, algorithm, judicial reform, judicial judgment, justice,
algorithm black box, rule of law construction , criminal justice , intelligent judgment , legal
challenge.[5]

5. Evolutionary Trends of Smart Justice Research
5.1 Keyword Timeline Clustering Map Analysis.

As shown in Figure 6, since 2015, with judicial reform and informatization construction as
the opportunity, smart justice has gradually evolved from judicial informatization to judicial
intelligence. It has gradually been refined into specific different directions under the background
of judicial intelligence.

Figure 6: Timeline Knowledge Graph of Keywords in Smart Justice
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Figure 7: The Top 100 Emerging Terms and Their Evolution in China’s Smart Justice Research

5.2 Analysis of Emerging Terms in China’s Smart Justice
Research Frontier Emerging terms (Burst Terms) refer to words that suddenly have a higher

frequency of occurrence in a specific period compared to before. Through the analysis of 209
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literature data, 100 emerging terms were obtained (see Figure 7), providing data support for
analyzing China’s smart justice research frontier and show the turning point of Chinese smart
justice research.
6. Research Conclusion

Overall, domestic research on smart justice shows a trend of rapid development. With the
development of intelligent technology and the importance attached to smart justice by national
policies, the popularity of domestic smart justice research will continue to rise. [6]

From the co-occurrence map of authors and research institutions, it can be seen that a core
group of authors for domestic smart justice research has not yet formed.

The co-occurrence and mutation of keywords show that legal experts have different hot
topics in their focus on smart justice research and have different views on empowering various
aspects of justice.

Based on keyword timeline maps and keyword emergence detection maps, this paper
summarizes the temporal information and evolution process of domestic smart justice research
development through silent period (2001-2015), transition period (2016-2017) and deepening
period (2018-2022). This provides a useful reference for understanding the basic context of
domestic smart justice research.
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