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ARTICLE INFO ABSTRACT

Satellite constellations consist of similar satellites distributed in a specific
) orbital pattern to accomplish a joint mission. They are commonly used for
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leading countries: the United States and China. Additionally, a comparison
is made between the United States, China, and global research outputs. The
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Keywords: research encompasses all scientific documents in the “satellite
Satellite constellations constellations” field indexed in the Scopus database from 1969 to 2023.
Scientometrics Knowledge maps (thematic subfields) and international cooperation maps
Scopus are generated using Bibexcel and VOSviewer software. The number of
Knowledge maps documents published in this period includes 14,346 globally, with 3,738
Co-Word network from the United States and 3,369 from China. The findings reveal that the

United States, China, Germany, Italy, and the United Kingdom are leaders
in this field. The trend of scientific production in this area is increasing
globally, indicating its importance and attractiveness. Conference papers
constitute the most significant number of publications worldwide and in the
United States, whereas, in China, most documents are journal articles. The
top scientific production institutions globally include the National
Aeronautics and Space Administration (NASA), the Chinese Academy of
Sciences, the German Aerospace Center, Wuhan University, and the
European Space Research and Technology Centre.
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Fig. 1. Countries with the most published documents in the field of "satellite constellations".
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Fig. 2. The trend and number of documents published in the field of “satellite constellations”.

Table 1. The top institutions of science production in the field of “satellite constellations”.

«glojlsnle lasglaior ojon 13 ple sy 5y slasles =Y Jgua

World USA China
The The Name of the The number
Name of the institution | number of | Name of the institution number of N of
institution
documents documents documents
National Aeronautics National Aeronautics and Chinese Academy of
and Space 946 Space Administration 946 Sciences y 802
Administration (NASA) (NASA)
Chinese Academy of 802 California Institute of 246 Wuhan University 326
Sciences Technology
Deutsches Zentrum fiir Massachusetts Institute National University of
Luft- und Raumfahrt 355 of Technolo 172 Defense Technology 292
DLR 9y China
Wuhan University 326 University of Colorado 158 Beihang University 214
Boulder
ESTEC - European
Space Research and 298 Aerospace Corporation 151 Tsinghua University 156
Technology Centre
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Other cases Book Chapter % Other cases Book Chapter
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Article %43 %40
Conference Paper
%55 Conference Paper
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%1 Book Chapter % 1
C)China
Conference Paper Article %359
% 39
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Fig. 3. Type and percentage of documents published 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.

World
Cluster Major topic Some subtopics related to the cluster topic
number
1 Remote sensing Earth observations and satellite images and data management
2 Navigation Global positioning system, global navigation and tracking satellite
system
3 Telecommunication Satellite communication systems, inter-satellite links and satellite
satellites network
4 Space related issues Space debris, space flight and space stations
5 Layers outside the Earth's Measurement of ionosphere, cosmology and radio occultation
atmosphere
USA
Cluster Major topic Some subtopics related to the cluster topic
number
1 Issues related to weather Cosmology, satellites measuring weather conditions and cloud
conditions changes
2 Telecommunication Satellite communication systems, satellite link and satellite
satellites ground station
3 Space related issues Space flight, space debris and solar energy
4 Remote processing Earth observation, Reflectometry and agriculture
5 Navigation Global navigation satellite system, radio navigation and
positioning
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China
Cluster Major topic Some subtopics related to the cluster topic
number
1 Issues related to weather lonosphere measurement, weather monitoring and forecasting
conditions
2 Telecommunication Satellite communication systems, satellite link and satellite
satellites ground station
3 Navigation Global Positioning System, Radio Navigation and Beidou
navigation satellite systems
4 Space related issues Space debris, Interplanetary flight and coverage
5 Investigation of specific Determining satellite orbit, determining orbital accuracy and
satellite parameters estimating parameters

YWY Jlo B €gloylanlo gladoglaior aim) )3 iy (Slidiss glaojes ) dulio =Y Jodo

Table 3. Comparison of the top research areas in the field of "satellite constellations™ until 2023.

Statistical populatio
World Frequency USA Frequency China Frequency
Research priority

1 Global positioning 3547 Global positioning 798 Global positioning 852
system system system

2 Commun_lcatlon 1754 Remote sensing 451 Commun_lcatlon 533

satellites satellites
3 Remote sensing 1430 Commun_lcatlon 384 Radio navigation 447
satellites
4 Radio navigation 819 Small satellites 239 Be'dmf' IENII 337
satellite systems
5 SR 769 Algorithms 221 Satellite links 313
aperture radar)
6 Small satellites 732 satellite imagery 169 LEO satellite 291
7 Algorithms 685 Weath(_er 152 Inter-satellite link 247
forecasting
8 Satellite links 673 Sensors 149 Remote sensing 243
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Table 4. Comparison of the top research areas in the field of "satellite constellations™ 2022- 2023.

Statistical population
. World USA China

Research priority

in 2022 and 2023

1 Global positioning Global positioning Global positioning system
system system

2 Communication satellites LEO satellites LEO satellites

3 LEO satellites Commun.|cat|on Communication satellites

satellites
4 Remote sensing Remote sensing Satellite network
5 Satellite Links Small satellites Satellite links
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Fig. 4. Co-words network in the field of "satellite constellation" extracted from documents of the World, America and China.
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Fig. 5. Map of international cooperation of the United States in the field of “satellite constellations".
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Fig. 6. Map of international cooperation of the China in the field of "satellite constellation™.
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