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Method and system for monitoring electromagnetic environment in space based
on shared database

CHENG Junping, XU Zhijian, JIA Xiaojing, ZHOU Changlin’, YU Daojie

(College of Information Systems Engineering, Information Engineering University, Zhengzhou Henan 450001, China)

Abstract: A method for monitor system of electromagnetic environment in spatial based on shared
database is proposed. Acquisition and analysis module that install on Unmanned Aerial Vehicle(UAV) for
spectral information is designed and the control software for signal transmission, data processing and
system display is developed. Based on shared database technology, the spatial electromagnetic data and
GPS information are received in real time, which are acquired by signal acquisition and analysis module
installed on UAV, and then, in real time, the terminal control system displays these information on digital
map in the form of spectrogram or radiation heat map, all of which extend electromagnetic spectrum
monitoring from the ground to three dimensional space. Finally, experiment and measurement show that
the system can efficiently and flexibly monitor the real-time change of space spectrum, and provide
important technical support for spectrum management, real-time monitoring of spatial electromagnetic
environment and detection and localization of emission source.
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Fig.2 Schematic diagram of spectrum information acquisition module
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Fig.3 Data flow for system software based on shared database technology

Bl 3 ST IEHAR PR I R G B TR 1A

2.2 M BRI

HLEE L 3 AL 5 32 B2 S B4 A0 3 A R SE BN GPS BLd iyt fb i &, d sy ISR R, KBl Y
W AR SRR A GPS b BR #A B R A7 A R, (8t T 2 i IR Ak B, R R AT A 4 R o
2.3 HE E R EIRT

o T b A AL A BB 7 T S BN 3 A S IR s I R i A Ak BRI R S AL HL I RE o A S R A
s T2 BTS00 kP AR 5 B A L, R AT MU A FRAE A U0 s g T v T 0 A T R W 38 5 T Ak 1 47
A2 S A W A B OF H8 E sEAT AR s W] A A0 e DX S A, o I A R i R L AR
JE S b R 7E B i A A28 b, R A BRI . R RE AR A 5 TR .

Cstart ) :
input frequency value

initialization

settings view the EM —
show/close heat map
hardware —>( view detailed values
monitor
main real-time display
interface the UAV position

instruction collect and store —>( real-time spectrum

information FFT geographic location

transform information spectrum —
l > mark this point
cache EM spectrum 4 P
information to the —@ _>
measurement

database
Fig.4 Flow of microcontroller on UAV Fig.5 Functional architecture design of ground control software
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Fig.6 Picture of space electromagnetic environment monitoring system
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(a) test result by spectrum monitoring system (b) test result by R&S handheld spectrum analyzer

Fig.7 Comparison results between spectrum monitoring system and handheld spectrum analyzer in the room
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(a) test result by spectrum monitoring system (b) test result by R&S handheld spectrum analyzer

Fig.8 Comparison results between spectrum monitoring system and handheld spectrum analyzer out the room
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(a) moving trajectory of UAV (b) heat map of electromagnetic environment radiation

Fig.9 Flight path of UAV and heat map of radiation
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