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Abstract—This paper introduces the communication jamming J
suppressing zone to evaluate the vif communication jamming
effectiveness, and proposes to make use of the jamming
equation to set up the mathematical model of calculating the
jamming suppressing zone .The calculation of jamming d Rj
suppressing zone will provide the zone of effectively jamming
intuitively, so the communication department can improve the o
under standing of the information in battlefield space. Then the T Rt R

communication department can get the cognition advantage of
combat spatial and make theright decision timely.
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I.  INTRODUCTION

The bit error rate of receive information can be treated as
the indicator of communication jamming effectiveness
assessment in the process of quantitative analysis of vif
communication jamming effectiveness, it reflects the impact
of communication jamming on the quality of the
communication system to transmit information, so it is a
reasonable indicators of assessment. The reproduction of
error rate in the two-dimensional coordinates is jamming
suppressing zone. The calculation of the jamming
suppressing zone can more intuitive give the geographical
range of jamming on communication systems, so the
communication department can improve the understanding
of the information in battlefield space, and get the cognition
advantage of combat spatial. Then the communication
department can make the right decision timely.

Il. THE SUPPRESSION FACTOR AND JAMMING

EQUATION

The main object of researching is the jamming
suppression factor in the process of quantitative analysis of
the communications jamming effectiveness. The jamming
suppression factor is defined as the ratio of communication
receiver input power and signal power when the jamming is
effective. To achieve effective interference, the bit error rate
of communication receiver should reach a certain extent,
affect the correct to receive, it is said that the communication
is effectively suppressed. So the suppression factor is
defined as the ratio of the interference power and signa
power when the bit error rate reaches the limits of receiving

correctly, itisdenoted by K.

The jamming equation is the relationship of the position
and energy of the communications transmitter, receiver and
jammer when communication is effective interference.

Figure 1. The spatial relationship of the transmitter, receiver and jammer

In figure 1, T, R and J indicate the location of
communications  transmitter, receiver and jammer
respectively, Rt is the communication distance, Rj is the
distance between jammer and receiver, d is the distance
between jammer and transmitter, & is the angle of the
communication receiver to the transmitter and jammer. The
ratio of jamming and signal power at the receiver should be
more than the suppression factor when the jamming is
effective, that is
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I1l. COMMUNICATION JAMMING SUPPRESSING ZONE

In the VLF communication confrontation, if one side
wants the jamming to be success, it must make the ratio of
jamming and signal power enter the VLF receiver greater
than the requirements to suppress system, that is to meet
jamming equation.

After the vIf transmitter and jammer are determined, in
the natural communication area which is defined asQ,, , the

part in which the formula(l) is meted is called the
communication jamming suppressing zone, which is defined

asz. If the region formed by the vIf receiver which can

meet the formula(1) isdefined as Q, , so

Qy = Qy ﬂ QN (2>
From this definition we can see that, when the locations
of the viIf transmitter and jammer are determined, the
poin(( A€ Q, ) among communication jamming
suppressing zone has the following properties:
No jamming, the receiver can communication smooth
at the point A; When there is jamming, the VLF receiver at
point A can not make smooth communication.

So Qy is the region that communication is
suppressed, then it is caled communication jamming
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effectively suppressing zone. It gives intuitively from the
geometry communications jamming effectively suppressed
region. The calculation of communication jamming
effectively suppressing zone must calculate the boundary of
the suppressing zone at first. At the boundary, the locations
and power of the transmitter, receiver and jammer must meet
the jamming equation:

P.G,q,(0),9, IRj IB
PG, (R)

where:
Af, -receiver bandwidth;

P, -jamming power;

T

=K

a

(3

G; -jamming gain;

Rj -the distance between the jammer and receiver;

a (6)-receive gain;

I -the polarization loss of jamming;

P, -transmitter power;

G, - transmitter gain;

Q,, - receiver power;

Af | -jamming bandwidth;

R, - the distance between the transmitter and receiver;
K, -suppression system.

IV. THE CALCULATION OF JAMMING SUPPRESSING
ZONE

The attenuation of vIf radio wave propagation can be
defined as

19t(Rt)= th

Where K is a constant, R is the propagation distance

between transmitter and receiver.
Therefore, the jamming equation can be turned into

P.G;q, (9)R27j Af, K
RG,q,R°Af,

K
“

(5

a

Af
Let B, =—", according to the receiver antenna
i

charecteristics, ~ shows  that 0)=q, Let
, PGy Af
= ———— then formula(5) can be simplified to
PGAf K,

a’R’ =R’ (6

T is the location of transmitter, if T is the origin, the
direction points to jammer J is defined as X-axis, then we
can set up the cartesian coordinate system showed in the
figure 2.
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Figure 2. Cartesian coordinate system

Let the coordinate of the point on the boundary of
communication jamming suppressing zone be (X.y),it
follows that

Z(+y?)=(d-xP+y> D

Where d is the the distance between the jammer and
transmitter.

If a#1,thus
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This is a circle, its center is[
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OJ , its radius
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V.

D If a>1, it shows that the jamming should be
strong, the jamming suppressing zone is outside of the circle

CONCLUSION

22 _1d Lt is

the smooth communication area within the circle. This
shows that the communication should be smooth only in the
circle around the transmitter when the jamming is stronger.
But the center of the circle is not the point of T, it is packed
away from the side of the jammer.

2) If a<l1, it shows that the jamming should be
weak, the jamming suppressing zone is inside of the circle

whose center isOl[Lz,Oj, radius is
1-a

d.Itis

d
whose center ist(l—z,Oj, radius is 5
—a

1-a
the smooth communication area outside of the circle. The
jamming suppressing zone becomes a closed area which is
simply connected.
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3) If a=1, the boundary of the suppressing zone
becomes X=E, it is the perpendicular bisector of the

segment between the transmitter and jammer. The side close
to the transmitter is the smooth communication area, the
other side close to the jammer is the communication
jamming suppressing zone.
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