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Payload Application and Resource Management
for GEO Satellite-based Electromagnetic
Spectrum Monitoring

SUN Zhengbo  ZHOU Xiaoguang  YI Yujiang

(Southwest Electronics and Telecommunication Technology Research Institute, Chengdu 610041)

Abstract The electromagnetic spectrum is a vital strategic resource. Electromagnetic spectrum moni-
toring is a crucial aspect of the allocation, utilization, and management of this resource, serving as a key
responsibility of government radio regulatory authorities. Although multiple methods are employed for
electromagnetic spectrum monitoring, the predominant reliance on ground-based systems introduces sig-
nificant limitations.The satellite-based Electromagnetic Spectrum Monitoring (ESM) systems is an effec-
tive approach and a research hotspot for wide area surveillance. The satellite-based electromagnetic spec-
trum monitoring industry has gradually scaled up with the development of aerospace, electronic, and in-
formation technologies. Compared to Low Earth Orbiting (LEO) ESM, Geostationary Earth Orbiting
(GEO) ESM has the advantages of fast task response speed, high timeliness of data reception and pro-
cessing, and ability for long-time continuous surveillance. There is scarce pubilic reporting on GEO satel-
lite-based ESM. Starting from the features of GEO satellite-based ESM, in this paper, operation modes
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of payload resources, payload resource management and control technology, and application systems are

studied. Besides, some key technologies deserving deep research are briefly described. It is hoped that

this paper will provide some guidance for the design and application of such satellites.

Key words

management, Mission planning
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Table 3  Orbital elements of satellites
Parameters GEO LEO
Semimajor axis/km 42164.9 7066.56
Eccentricity 0.0002965 0.0014698
Inclination/(°) 3.2155 97.9165
Argument of perigee/(°) 150.874 204.361
RAAN/(°) 27.9009 276.394
Mean anomaly/(°) 259.812 155.69
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Fig. 6

Distribution of tasks
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