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Abstract

Satellite constellations include a set of similar satellites that are distributed in a specific
orbital pattern to accomplish a common mission. Satellite constellations are commonly used to
accomplish missions such as global telecommunications, global positioning, and remote sensing.
In this article, by using scientometric tools, the structure and scientific maps of the field of
"satellite constellations" in the world, as well as two leading countries, including the United States
and China, have been analyzed based on research documents published in this field. In addition, a
comparison has been made between these two countries with the world. The research community
includes all scientific documents in the field of "satellite constellations™ that have been indexed in
the "Scopus" database between 1969 and 2023 AD. Also, in this article, knowledge maps
(thematic subfields) and international cooperation maps of countries have been drawn using

Bibexcel and VOSViewer software.
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1. Introduction
While previously single satellites were used to meet
operational needs but due to problems such as high
cost, high launch weight and delay in sending data,
this procedure is inclined towards the use of satellite
constellations [1]. Due to the world's satellite industry
turning to micro and nano satellites in order to reduce
costs and also the ability of constellations to do this
effectively, many countries have entered into the
design and construction of all kinds of constellations
[2]. Therefore, finding out about the status and
development process of satellite constellations and
the analysis of scientific productions related to it can
be very helpful for policy makers, especially space

field decision makers. In a simple sense,
scientometrics is the science of measuring science,
which includes all quantitative methods and models
related to the production and dissemination of
knowledge and technology [3]. In this article, an
attempt will be made to analyze the existing situation
and the structure of the field of “satellite
constellations" using scientometric tools.

2. Methodology and Findings
Documents indexed in the Scopus database at 3 levels
including: a) world’s documents (14346 documents), b)
USA's documents (3738 documents) and c) China's
documents (3369 documents) have been retrieved and
analyzed.
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As it is clear in figure 1, the trend of science production
in this field is on the rise in the world, which shows the
importance and attractiveness of this scientific field. On
the other hand, this graph shows that China is doing
research work with a high growth rate and as a result
publishing documents in this field.
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Figure 1. The trend and number of published documents in
the field of "'satellite constellations"

In Table 1, the top research subfields (the most frequent
words in the documents) for each of these 2 countries are
shown, along with the overall world situation. According to
the results in Table 1, it can be stated that the research
directions in the 2 countries of America and China and their
comparison with the general situation of the world in the
field of satellite constellations are largely in the same
direction and the differences are mainly related to the
number of priorities. Also, the noteworthy point regarding
the priorities extracted in the United States is that this
country specifically works on the use of satellite
constellations in weather forecasts, imaging through
satellites, and also the issue of sensors. For China, this is
more related to navigation and positioning systems.

Table 1.Comparison of the top research areas in the field
of ""satellite constellations™ until 2023

China United states World
Global Global Global
positioning positioning positioning
system system system
Communicatio Remote Communicatio
n satellites sensing n satellites
Radio Communicatio Remote

navigation n satellites sensing
Beidou
CERTIEEATo Small satellites R_ad|(_)
satellite navigation
systems
Satellite links Algorithms SRS
aperture radar)
Inter-_satelllte _satelllte small satellites
link imagery
Rem_ote Weath_er Algorithms
sensing forecasting
Algorithms Sensors Satellite links
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3. Conclusions

In this article, an attempt was made to investigate the
status of this field of knowledge in three levels,
including: 1- world’s documents, 2- USA’s
documents, and 3- China’s documents, using
scientific analysis in the field of "satellite
constellations™. Also, the conceptual structure of this
field and the relationship between its subject
subfields and international cooperation were
analyzed. The review of retrieved texts in this field
until 2023 showed that a total of more than fourteen
thousand documents in the world have been indexed
in the Scopus database. The trend of producing
documents in this field has been increasing in recent
years, which shows the importance of this field in the
world. According to the results obtained from this
study, the countries of America, China and Germany
are the leading countries in this field at the global
level. Also, institutions and research centers that have
published the most scientific documents in this field
include NASA, the Chinese Academy of Sciences,
and the German Aerospace Center, respectively. Also
the results show that from the perspective of the type
of documents published, the articles presented in
conferences in America have a higher share; but for
China, it is related to the articles published in the
journals. Also, 91 countries in the world have
scientific cooperation in this field, the United States
has more international cooperation in the research
fields related to satellite constellations than China.
The most research collaboration between United
States researchers is with German researchers; While
China researchers have formed the most cooperation
with American researchers.
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Figure 1- Countries with the most published documents in the field of "satellite constellations"
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Figure 2- The trend and number of documents published in the field of "satellite constellations"
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Table 1- The top institutions of science production in the field of "satellite constellations"
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Table 2- Classification of existing clusters in the field of "satellite systems" until 2023 according to Figure 4
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Table 3- Comparison of the top research areas in the field of "satellite constellations" until 2023
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Table 4- Comparison of the top research areas in the field of "satellite constellations" 2022- 2023
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