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An evaluation method of electronic jamming signal environment based on SJR

TAO Huan, ZHOU Xiaoping, SUN Yongquan, REN Yan
(China Northern Electronic Technology Institute, Beijing 100191, China)

Abstract: According to the analysis on the variety of complex electromagnetic environment elements
and the differences of their effects on the equipments, from the aspects of time, frequency, power,
modulation and polarization parameters of electromagnetic signals, a new evaluation method on electronic
jamming signal environment based on Signal to Jamming Ratio(SJR) is proposed. A new evaluation index
based on modulation matching coefficient, polarization matching coefficient and relative power intensity is
established, which achieves the consistency among electromagnetic environment characteristic, equipment
technical features and evaluation results. Simulation tests are performed to validate the feasibility and
rationality of this method.
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Tablel Values of polarization coefficients
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polarization type of transmitted signal

polarization type of received signal

polarization coefficient C,

vertical polarization vertical polarization 1
vertical polarization inclined polarization(45°or 135°) 1/2
vertical polarization horizontal polarization 0
vertical polarization circular polarization 1/2
horizontal polarization horizontal polarization 1
horizontal polarization inclined polarization(45°or 135°) 12
horizontal polarization circular polarization (right-handed or left-handed) 1/2
circular polarization (right-handed to left-handed) circular polarization (right-handed to left-handed) 1
circular polarization (right-handed to left-handed) circular polarization (left-handed to right-handed) 0
circular polarization (right-handed or left-handed) inclined polarization(45°0r 135°) 1/2
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radar jamming equipment 1
original coordinate(10 000, 10 000)
radial motion along x axis with 45°,
with a velocity of 40 m/s
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Table2 Grading standards of electromagnetic environment complexity é g C)
o
grading standard evaluation on complexity £ =]
o .
grade 1(uncomplicated electromagnetic 3/7 S
environment) 0 < YFO xTO x EP < 10% g s
grade 2(mild electromagnetic P — £ £
environment) 10% < NFO x TO x EP < 40% 25
. [+
grade 3(moderate electromagnetic . %/7 . 3 °
environment) 40% < NVFO xTO x EP < 70% =

grade 4(severe electromagnetic
environment)

70% < YFO x TO x EP < 100%

radar equipment 1 radar equipment 2

coordinate (0, 0) coordinate(10 000, 0)
Fig.1 Situation of radiations
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Table3 Operation parameters of radar equipment
status of radar operation period of frequency echo operation blanket
equipment time/s range/GHz power/W threshold/W factor/dB

equipment status 1 08:00:00-08:02:59 3.0-3.2 0.1x107™ 10

! faus2  08:03:00-08:05:00 33-35 produced 0.1x107% 10

status e e s according to :
-00-NN—-NQ-ND- _ ina- —10

equipment status 1 08:00:00-08:02:59 41-43 SWn:rOI(IjTa? 2 0.1x10 40

2 status 2 08:03:00-08:05:00 4.4-4.6 0.1x107%° 40

AT TS TS
Table4 Operation parameters of radar jamming equipment
. . . . - . frequency range transmitted radio wave
status of radar jamming equipment operation period of time /s IGHz power/k\W propagation
jamming equipment 1 08:00:00-08:05:00 3.1-45 10 range of visibility
jamming equipment 2 08:02:00-08:05:00 3-5 20 range of visibility
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Fig.2 Jamming to Signal Ratio of each radar Fig.3 Powerplﬁntensny of each radar
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