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Abstract
[Purpose/Significance] Synthetically identifying research hotspots across differ-
ent temporal stages from both horizontal and vertical perspectives facilitates
grasping the developmental trajectory and direction of a discipline, thereby
expanding research avenues for hotspot topic identification methodologies.
[Method/Process] We construct a cumulative topic popularity model TP to
reflect the horizontal relative research popularity of topics within the discipline;
a topic popularity acceleration index model TAI to quantify vertical velocity
changes in research topic development; and a disciplinary research hotspot
identification model TP*TAI that comprehensively reflects topic research
popularity and its variations from both horizontal and vertical dimensions.
[Results/Conclusions] Employing research literature from the library and
information science domain spanning 2001-2020 as a sample for empirical
analysis, the results demonstrate that: the model can effectively identify
research hotspots at various temporal stages, classify them into three categories
—emerging, stable, and declining—thereby achieving a dynamic depiction of
disciplinary research.
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Abstract

[Purpose/Significance] Comprehensively identifying research hotspots from
both horizontal and vertical perspectives across different time stages helps grasp
the development trajectory and direction of a discipline, expanding research
ideas for hotspot identification methods. [Method/Process] This study con-
structs the Cumulative Topic Popularity model (TP) to reflect the horizontal
relative research heat of a topic within a discipline; builds the Topic Accelera-
tion Index model (TAI) to quantify the longitudinal speed changes in topic de-
velopment; and establishes the discipline research hotspot identification model
(TP*TAI) to comprehensively reflect topic research heat and its changes from
both horizontal and vertical dimensions. [Result/Conclusion] Using research
literature in library and information science from 2001–2020 as a sample for em-
pirical analysis, the results demonstrate that the model can effectively identify
research hotspots at various time stages and classify them into three types: fron-
tier, stable, and declining, thereby achieving dynamic description of disciplinary
research.

Keywords: topic popularity; research hotspots; identification method;
TP*TAI model

1 Introduction

A paper’s keywords or subject terms condense and distill its core content, rep-
resenting the research topic. If a keyword or subject term appears repeatedly in
literature within its discipline, it indicates that the topic represented by that key-
word is a research hotspot in the discipline and a high-heat research topic widely
concerned and studied by researchers. Different time stages in a discipline have
different research hotspots, which represent the focus and development direction
of disciplinary research at those stages. Identifying disciplinary hotspots and
their changes helps researchers grasp the development trajectory and direction
of the discipline, select research topics, and allocate research resources rationally,
while also providing a research foundation for hotspot topic evaluation, future
trend prediction, and related law discovery. Currently, constructing scientific
methods to identify disciplinary research hotspots has become key to grasping
the current state of a discipline and predicting future trends. Many scholars at
home and abroad have chosen different methods from various perspectives to
identify disciplinary research hotspots.

First, keyword burst, co-occurrence, and citation analysis methods are used to
identify disciplinary research hotspots. K. Mane and K. Börner employed Klein-
berg burst detection algorithms and co-word analysis to identify hot topics such
as gene mutation, molecular sequences, and protein research in PNAS papers.
Liu Xiaohui et al. improved the TF-IDF algorithm to identify research hotspots
in information science in 2015, including user research and big data. Gao Jiping
et al., Tang Qiang et al., and Hu Xiumei et al. used multi-word co-occurrence
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and cluster analysis to identify research hotspots in different disciplinary fields
such as digital information transmission, 3D printing technology, and library
and information science strategic planning. Y. Chang et al., X. Ping, D. Ros-
setto et al., and C. Jebbari et al. used citation coupling and co-citation analysis
to identify research hotspots in library and information science, international
anticancer research, business management, biomedicine, and other fields.

Second, time series analysis or time-weighted methods are used to identify disci-
plinary research hotspots and their change trends. Xiao Tingting et al. employed
time series visualization analysis and found that semantic annotation research
is based on ontologies and knowledge bases, developing continuously with in-
depth semantic web research. Liu Ziqiang et al. proposed a research hotspot
evaluation and prediction method based on time series models, analyzing the
status and development trends of competitive intelligence research from 2005–
2014, predicting 2015 research targets and verifying them, finding the model
feasible and effective. Zhou Xin et al. constructed a keyword frequency change
rate model to analyze CSSCI-indexed information science journals from 2000–
2014, identifying growth, stable, and declining research hotspots. Li Changling
et al. improved the z-index based on time factors, comparing ranking changes
in topic heat before and after the improvement, dividing information science
research hotspots from 2014–2018 into rising, stable, and declining types. Feng
Guohe et al. constructed a time-weighted keyword frequency analysis model
to identify research hotspots in CSSCI library and information science jour-
nals and classified results into rising, declining, and stable keywords. J. Li et
al. proposed clustering coefficient and path length calculation methods based on
time-perspective co-word networks to identify research hotspots in library and
information science from 2014–2016, including big data, Altmetrics, and mobile
library categories.

Finally, computer algorithms and models are used to identify disciplinary re-
search hotspots. Sun Haisheng improved co-word and co-citation analysis meth-
ods based on hypernetwork models to identify library and information science
research hotspots from 2014–2016, including 7 categories such as big data, Alt-
metrics, and mobile libraries. C. Figuerola et al. and X. Han applied topic mod-
eling statistical techniques and latent Dirichlet allocation models to identify hot
topics in different disciplines. Ruan Guangce et al. used the Doc2Vec method to
vectorize paper abstracts, analyzed their similarity, generated hotspot topic pa-
per collections, extracted topic descriptions, and identified education hotspots
including higher education reform, higher education equity, and learning meth-
ods. Qiu Huilin et al. integrated LDA2vec models with Word2Vec and docu-
ment vectorization models to propose a multi-source data hotspot identification
method, identifying machine learning hotspots including text classification and
feature detection.

In summary, current research hotspot identification mainly employs methods
such as word frequency burst, co-occurrence clustering, citation analysis, word
frequency change rate, time weighting, and model algorithms to identify disci-

chinarxiv.org/items/chinaxiv-202304.00463 Machine Translation

https://chinarxiv.org/items/chinaxiv-202304.00463


plinary hot research topics from certain perspectives, but does not deeply ana-
lyze the changes in topic heat. Therefore, this paper analyzes the longitudinal
changes in heat acceleration while analyzing the horizontal heat of disciplinary
research topics to comprehensively identify research hotspots at different stages.
The steps are as follows: � Construct the cumulative topic popularity model TP,
i.e., the proportion of cumulative word frequency of a research topic within the
discipline, reflecting the horizontal relative research heat of the topic within a
certain time period; � Construct the topic acceleration index model TAI, rep-
resenting the change in topic heat growth rate, reflecting the longitudinal heat
and its changes of the research topic from a temporal perspective; � Construct
the discipline research hotspot identification model TP*TAI, comprehensively
reflecting the horizontal relative research heat and longitudinal changes of re-
search topics within the discipline to identify research hotspots in each time
period; � Establish classification criteria to subdivide hotspot topics into three
types: frontier, stable, and declining, to accurately grasp disciplinary develop-
ment dynamics.

2 Discipline Hotspot Identification Based on Topic Heat Acceleration

2.1 Cumulative Topic Popularity Model (TP) The Cumulative Topic
Popularity (TP) model uses the proportion of cumulative word frequency (i.e.,
research literature volume) of a research topic in a certain time period within
the total disciplinary literature volume, expressed as:

𝑇 𝑃 = ∑𝑚
𝑡=𝑛 𝐶𝑡

∑𝑚
𝑡=𝑛 𝑃𝑡

(𝑛 ≤ 𝑖 ≤ 𝑚) (1)

where 𝑡 represents the year, 𝐶𝑡 is the research literature volume of a certain
topic in year 𝑡, and 𝑃𝑡 is the total disciplinary literature volume in year 𝑡. 𝑛 is
the first year the topic appears or the starting year of data grouping, and 𝑚 is
the most recent year or the cutoff year of data grouping.

In formula (1), if 𝑚 = 𝑛, it represents the relative heat of a topic in year 𝑡. The
TP model uses relative cumulative volume to measure research topic heat year
by year, which can not only reflect the heat of a topic’s development up to
year 𝑡 but also eliminate errors caused by different absolute literature quantities
in each year. Although this model can reflect the horizontal relative research
heat of a topic in a certain time period within the discipline, the cumulative
calculation method cannot express the changing trend of topic heat. Therefore,
this paper constructs the Topic Acceleration Index model (TAI) to discover the
longitudinal change trend of topic research heat.

2.2 Topic Acceleration Index Model (TAI) In physics concepts, acceler-
ation refers to the ratio of velocity change to the time taken for this change,

chinarxiv.org/items/chinaxiv-202304.00463 Machine Translation

https://chinarxiv.org/items/chinaxiv-202304.00463


expressed as:

𝑎 = 𝑣2 − 𝑣1
Δ𝑡 (2)

where 𝑣2 − 𝑣1 refers to the velocity change, and Δ𝑡 refers to the time interval
between two velocity changes. If acceleration 𝑎 is greater than zero, the object
is accelerating in the positive direction; if acceleration 𝑎 is less than zero, the
object is decelerating in the positive direction; if acceleration 𝑎 equals zero, the
object is stationary or moving at constant velocity.

This paper introduces the acceleration concept into research hotspot identifi-
cation to measure the accelerated changes in topic research heat. 𝑇 𝑃𝑡 can be
regarded as the relative growth rate in year 𝑡 within the cumulative heat. Then,
the topic heat acceleration 𝑎 with a one-year interval (Δ𝑡 = 1) can be expressed
as:

𝑎 = 𝑇 𝑃𝑡 − 𝑇 𝑃𝑡−1 (4)

Similar to the meaning of acceleration in physics, if 𝑎 > 0, it indicates that the
topic research heat shows an accelerated growth trend; if 𝑎 = 0, it indicates
that the topic heat growth rate remains unchanged; if 𝑎 < 0, it indicates that
the topic heat growth is slowing down. Obviously, regardless of the value of
topic heat acceleration 𝑎, the topic research heat is always non-negative. To
express the relationship between topic heat acceleration and topic heat, this
paper takes the exponential of topic heat acceleration 𝑎 with base 𝑒 to obtain
the Topic Acceleration Index (TAI) model, expressed as:

𝑇 𝐴𝐼 = 𝑒𝑎 = 𝑒𝑇 𝑃𝑡−𝑇 𝑃𝑡−1 (5)

In this formula, the TAI index is always greater than zero, consistent with the
characteristic that topic research heat is always non-negative. If 𝑎 > 0, then
𝑇 𝐴𝐼 > 1; if 𝑎 < 0, then 0 < 𝑇 𝐴𝐼 < 1; if 𝑎 = 0, then 𝑇 𝐴𝐼 = 1.
Since the TAI model measures the acceleration of topic heat rather than velocity,
on the one hand, it can identify research topics with low cumulative literature
volume but extremely high acceleration—such topics’research heat grows sharply
in a short time and may be new knowledge growth points. On the other hand,
it can also identify research topics with high cumulative literature volume but
negative acceleration—such topics’research heat declines rapidly in a short time
and should be screened out from the hotspot list. Therefore, the advantage
of this model lies in its ability to perceive short-term heat changes in research
topics and effectively grasp disciplinary development trends.
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2.3 Discipline Hotspot Identification Model (TP*TAI) Cumulative
topic popularity TP considers the horizontal relative research heat of a topic
compared with other research topics in the discipline, while the topic accelera-
tion index TAI reflects the longitudinal heat change of a topic during disciplinary
development. This paper constructs the discipline research hotspot identifica-
tion model as:

𝑇 𝑃 ∗ 𝑇 𝐴𝐼 = ∑𝑚
𝑡=𝑛 𝐶𝑡

∑𝑚
𝑡=𝑛 𝑃𝑡

× 𝑒𝑇 𝑃𝑡−𝑇 𝑃𝑡−1 (𝑛 ≤ 𝑖 ≤ 𝑚) (6)

In this model, cumulative topic popularity TP reflects the horizontal relative
heat of a research topic in the discipline field during a certain time period, while
the topic acceleration index TAI reflects the change in topic heat growth rate.
TPTAI combines the two to comprehensively evaluate topic research heat from
both horizontal and vertical aspects. Therefore, the TPTAI model can reflect the
cumulative research heat and dynamic changes of topics, identifying stable core
hotspot themes with long time spans at the macro level, and identifying stage-
specific emerging hotspot themes and current frontier hotspots at the micro
level.

3 Empirical Analysis: Library and Information Science as an Example

3.1 Data Source and Preprocessing This study takes library and infor-
mation science as an example, using CNKI journal database as the data source.
Sample source journals were selected based on the top 10 CSSCI journals ranked
by comprehensive impact factor in 2019. Since data for Journal of the China
Society for Scientific and Technical Information from 2003–2012 is missing in
CNKI and cannot be used as a sample, the final selected sample journals include:
Journal of Library Science in China, Documentation, Information & Knowledge,
Journal of Academic Libraries, Library and Information, Information Studies:
Theory & Application, Library and Information Service, Information and Doc-
umentation Services, Information Science, and Journal of Intelligence. A total
of 55,444 bibliographic records were collected from these nine journals for 2000–
2020. The data from 2000 was used as the first group of 𝑇 𝑃𝑡−1 for TAI index
calculation, and data from 2001–2020 was used for discipline research hotspot
identification. Data collection time was January 12, 2021. After removing 2,127
non-research papers such as prefaces, editorial announcements, and calls for
papers from the 55,444 records, 53,317 valid samples were obtained.

This paper selects author-identified keywords as the paper’s research topics
to test model effectiveness and identify case discipline research hotspots. The
sample literature data was preprocessed as follows: � Use bibexcel to split key-
word fields; � Count annual keywords and their frequencies; � Screen valid words.
Remove words with unclear research purposes such as“influencing factors”and
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“analysis”; remove words indicating research background such as“United States”
and“China”; merge synonymous and near-synonymous keywords, such as merg-
ing “COVID-19”and “novel coronavirus pneumonia”into “COVID-19”.

3.2 Discipline Hotspot Identification The preprocessed keyword sample
data was processed as follows:

(1) Construct year-keyword frequency matrix. A total of 1,359 key-
words with annual frequency thresholds greater than or equal to 5 were
selected. The corresponding data of keyword frequency and year 𝐶𝑡, as
well as the total annual publication volume 𝑃𝑡, were summarized in Table
1 (partial results).

(2) Calculate cumulative topic popularity TP. To describe the develop-
ment details of China’s library and information science discipline while
avoiding calculation result distortion, the 2001–2020 data was divided into
5-year groups, totaling 4 groups. The data in Table 1 were substituted
into formula (1), with 𝑛 = group start time and 𝑚 = group end time, to
calculate TP values. Partial calculation results are shown in Table 2 .

(3) Calculate topic acceleration index TAI. Since the relative annual
growth rate 𝑇 𝑃𝑡 of topic heat has small numerical values, 𝑇 𝑃𝑡 − 𝑇 𝑃𝑡−1
lacks good discriminability, causing the topic acceleration index TAI to be
close to 1. To better distinguish the impact of topic research heat changes
and achieve the purpose of reflecting topic growth rate changes, 𝑇 𝑃𝑡 was
magnified by a thousand times. For convenience of calculation, formula
(5) was adjusted to 𝑇 𝐴𝐼 = 𝑒𝑇 𝑃𝑡‰−𝑇 𝑃𝑡−1‰ to achieve the magnification of
𝑇 𝑃𝑡. The data in Table 1 were substituted into this formula, and partial
TAI calculation results are shown in Table 3 .

(4) Discipline hotspot identification and group ranking. The data in
Table 2 and Table 3 were multiplied correspondingly to obtain 20 TP*TAI
values for each topic word during 2001–2020. These 20 values were divided
into 4 groups of 5 years each. The average value within each group was
taken as the comprehensive score of a topic in that time period. All topic
words were ranked within each group according to their comprehensive
scores. Partial calculation results are shown in Table 4 .

3.3 Classification of Discipline Research Hotspots Based on the rank-
ing changes of each research topic, this paper classifies research hotspots into
three categories: frontier, stable, and declining. Luo Rui et al., through con-
cept analysis and characteristic research, believe that research frontiers have
two features: recent emergence and high innovation value. Zheng Yanning et
al. consider frontiers as representing the latest research progress or trends in a
research field relative to specific research areas and time periods. Yan Duanwu
et al. define research frontiers from the perspective of topic evolution as newly
emerged and potentially developing research topics. Q. Wang believes emerging
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frontier topics have five characteristics: novelty, rapid growth, coherence, high
impact, and uncertainty.

Based on the above views, this paper argues that frontier research hotspots
should have three characteristics: recent emergence or prominence, rapid growth,
and high impact. Therefore, the definitions of the three types of research
hotspots are as follows: � Frontier research hotspots. Topics ranked in
the top 2% of total sample research topics in the most recent 5-year period
(2016–2020) and that are prominent or appear for the first time in the most
recent two groups of data, expressed as ranking rising by more than 50% in
2016–2020 or 2010–2015 compared with the previous group. � Stable research
hotspots. Topics with consistently high comprehensive scores in disciplinary
research, expressed as being in the top 10% of total sample research topics in all
4 groups, with ranking fluctuations between adjacent groups not exceeding 5%
of total sample research topics. � Declining research hotspots. Topics that
were hotspots in a certain time period but subsequently declined in heat, i.e.,
topics with comprehensive scores showing a decreasing trend across 4 groups,
with a range greater than 20% of total sample research topics.

A VBA program was written to classify the discipline hotspot identification
results in Table 4 according to the classification principles shown in Figure 1
[Figure 1: see original paper], dividing them into three categories. The top 8
results for each category are shown in Table 5 .

“Frontier”research hotspots are high-heat research topics in library and infor-
mation science in recent years, characterized by high disciplinary research heat
proportion and fast growth rate, with great research potential and momentum.
“Stable”research hotspots have relatively stable heat at the macro level and
fluctuating development at the micro level, representing relatively solid core
research content in information science. “Declining”research hotspots show a
year-by-year decreasing trend, indicating that such topics have accumulated cer-
tain research results and become relatively mature; in recent years, such research
has either become more in-depth and detailed or shifted to related fields.

4 Model Effectiveness Analysis

4.1 Model Validity Analysis of Tables 1–4 reveals that the TPTAI model can
effectively identify discipline hotspots from both horizontal and vertical aspects.
TP measures the relative heat of research topics in a certain time period, while
TAI reflects the changes in topic research heat over time. Comparison with
related previous studies in similar time periods shows that the TPTAI model can
not only analyze macro-level discipline hotspots over long time spans through
annual cumulative data but also identify research hotspots in different time
periods, including frontier, stable, and declining hotspot topics.

(1) The cumulative topic popularity model TP can effectively reflect
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the relative heat of a topic at a certain time. For example, in rows
1 and 2 of Table 1, the absolute word frequency of “library”in 2017 and
“information service”in 2008 and 2009 is the same (74). However, due
to different total disciplinary research literature volumes, the TP values
reflecting cumulative topic heat differ significantly. In rows 1 and 2 of
Table 2, the cumulative topic popularity TP of “library”in 2017 is 0.038,
while that of “information service”in 2008 and 2009 is 0.027. Thus, this
model eliminates measurement errors caused by different total literature
volumes each year and can reflect the cumulative heat of a topic up to the
measurement year.

(2) The topic acceleration index model TAI can effectively reflect
the changes in a topic’s research heat over time. In row 6 of Table
3, the TAI values of“knowledge management”in 2002, 2004, and 2005 are
far greater than 1, reaching the ten-thousand level, representing extremely
large acceleration in topic heat during these three years, indicating a surge
in research heat for“knowledge management.”However, starting from 2008,
except for 2015 and 2017, the TAI values of this research topic are all less
than 1, representing negative acceleration in research heat, indicating that
the growth rate of “knowledge management”declined during this period
and entered a declining phase. Thus, the acceleration dimension intro-
duced by this model can effectively identify the growth rate of topic heat
in different time periods, compensating for the TP model’s inability to
reflect longitudinal development changes in topic heat, effectively demon-
strating accelerated changes in topic research heat and achieving dynamic
analysis.

(3) **The TP*TAI model integrates the two indicators of cumulative topic
popularity TP and heat acceleration TAI, measuring topic heat and its
changes from both horizontal and vertical perspectives to effectively iden-
tify research hotspots in each period.** For example, in Table 2, the TP
value of“big data”in 2011–2015 is significantly smaller than that of“digi-
tal library,”indicating that the research heat of“big data”in information
science during this period was lower than that of“digital library.”In Table
3, the heat acceleration TAI of“big data”in 2012–2015 is far greater than
that of“digital library,”indicating that the research momentum and heat
trend of“big data”were higher than those of“digital library.”Combining
horizontal and vertical performance, in Table 4, the TPTAI comprehensive
ranking of“big data”in 2011–2015 is higher than that of“digital library,”
ranking 1st and 4th respectively. Additionally, as a high-heat research topic
that first appeared in 2020, “COVID-19”has large TP and TAI values in
Tables 2 and 3, representing both high research heat and high growth rate.
The TPTAI calculation result in Table 4 is as high as 6.81 × 1016, making
it the hottest research topic of that year. Therefore, the two indicators
in the TP*TAI model can effectively influence the comprehensive ranking,
and top-ranked topic words in each time stage have two characteristics:
high proportion of topic research literature volume in total disciplinary
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literature volume (i.e., high cumulative topic popularity) and high growth
trend (i.e., large topic heat acceleration).

4.2 Model Advantages This paper divides the 20-year span of library and
information science research literature (2001–2020) into four 5-year periods to
comprehensively identify discipline hotspots from both macro and micro per-
spectives. To further analyze model effectiveness and discover its advantages,
research literature from similar time periods was selected for comparative analy-
sis. Since no relevant literature exists on library and information science research
hotspots for 2016–2020, three similar periods (2001–2005, 2006–2010, and 2011–
2015) were selected for comparative analysis with similar studies. Relevant data
are shown in Table 6 .

The research conclusions on different stages obtained by previous scholars
through word frequency or co-occurrence analysis are the same as or similar to
the results of this paper in the same time periods (Table 4), indicating that the
TP*TAI identification model in this paper is feasible and effective. At the same
time, compared with previous studies, this paper refines research granularity
by time period, comprehensively reflecting topic research heat and trends from
both horizontal and vertical aspects, with the following advantages:

(1) It can analyze micro, meso, and macro-level disciplinary devel-
opment changes. By subdividing the time span, this paper can grasp
the distribution of disciplinary research hotspots in each time period on
the one hand, and understand the development trajectory and course of
the discipline over long time spans on the other. For example, Tables 2
and 3 can analyze annual disciplinary hotspots and their changes; Table
4 can identify research hotspots in different time periods and grasp the
stage-specific development and changes within the long sample time span.

(2) It can identify emerging research themes with low disciplinary
proportion but fast growth rate in each time period, and can also
identify and screen out gradually declining research themes with
high disciplinary proportion but slow growth rate. In 2001–2005,
compared with contemporary literature [28], this paper not only covers
the identification results of previous research but also identifies emerging
hotspot topics such as WTO/intellectual property/e-commerce. These
prominent topics were influenced by the research environment: the“Cap-
ital E-commerce Project”was launched in 1998, the China E-commerce
Association was established in Beijing in 2000, and China joined the WTO
in 2001. Although the total research literature volume had a low disci-
plinary proportion at that time, the research heat growth rate was fast,
so it could be well identified by this paper.

In 2006–2010, some identification results of this paper are the same as contem-
porary literature [29], such as web2.0/information resources/library and infor-
mation science research. This paper also supplements and identifies different
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research hotspots in the same period, such as: the library and information field
began research on “ontology”in 2004, and the research heat increased rapidly
during 2006–2010, so this paper effectively identified“ontology”as an emerging
topic. Meanwhile, subject librarians/virtual reference consultation are tradi-
tional library service research fields with high literature volume proportion but
low research heat growth rate, so they were identified and screened out by this
paper.

In 2011–2015, compared with contemporary literature [30], in addition to cov-
ering previous research results, this paper also identified hotspot topics such as
big data. In March 2012, the Obama administration released the “Big Data
Research and Development Initiative.”In 2015, Wuhan University held the inter-
national symposium on“Big Data Era Library and Information Science Theory
and Education Development Strategies.”The library and information discipline,
with information data management as its core research content, quickly intro-
duced big data research, and its heat surged, making “big data”rank first in
research heat during this period.

(3) It can identify current frontier hotspot topics in the discipline.
The COVID-19 pandemic swept the globe in 2020. In 2017, the Na-
tional Social Science Fund major project “Research on the Construction
of Information Science Discipline and Future Development Path of Infor-
mation Work”was launched. In 2018, the General Office of the State
Council issued and implemented the “Scientific Data Management Mea-
sures.”Therefore, this paper identifies COVID-19/public health emergen-
cies/information work/scientific data as hotspot topics in 2016–2020 and
frontier issues in library and information science. The sustained growth of
research heat in big data/artificial intelligence remains a frontier hotspot
in library and information science.

In summary, through literature data verification and expert consultation, the
research hotspots identified in each period in this paper are relatively consistent
with the actual development of library and information science, indicating that
the model is feasible and effective.

This paper constructs the discipline research hotspot identification model
TP*TAI, where the cumulative topic popularity model TP reflects horizontal
relative hotspots within the discipline, and the topic acceleration index model
TAI reflects longitudinal heat changes from a temporal perspective. Empirical
evidence shows that the model has the following characteristics: � It reflects
the relative heat and changes of research topics at each time stage from
both horizontal and vertical perspectives, helping to grasp the medium- and
long-term development course and direction of the discipline; � It effectively
identifies “frontier,”“stable,”and “declining”research hotspots in library
and information science over the past 20 years, achieving dynamic analysis of
disciplinary research.

Although the model has been effectively validated in the field of library and in-
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formation science, future research should: on the one hand, verify and improve
the model from multiple dimensions to enhance its applicability to other disci-
plines; on the other hand, extract keywords representing paper research topics
from titles, abstracts, and full texts to make discipline hotspot identification
more comprehensive and effective.
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