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ABSTRACT

In this paper, we propose a method to analyze the clusters of RF threats emitting electrical signals based on
collected signal variables in integrated electronic warfare environments. We first analyze the signal variables
collected by an electronic warfare receiver, and construct a model based on variables showing the properties of
threats. To visualize the distribution of RF threats and reversely identify them, we use k-means clustering
algorithm and self-organizing map (SOM) algorithm, which are belonging to unsupervised learning techniques.
Through the resulting model compiled by k-means clustering and SOM algorithms, the RF threats can be classified
into one of the distribution of RF threats. In an experiment, we measure the accuracy of classification results

using the algorithms, and verify the resulting model that could be used to visually recognize the distribution of RF
threats.
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Fig. 1. The distribution of radio frequency(RF)
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Fig. 3. The distribution of pulse repetition interval(PRI)
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Algorithm 2. Self-Organizing Map

Function SOM(T, M)
input: H]o]Ele] 47}k
Output: < m Z7]¢]

—
a

o] zgt

nd HE T, ixmA719 A= M
A& M
Random Initialize(M)

range < r

size < IXm

itr < 0

while range > 0 do
for i = 0 to size-1 do
M = Update Neurons(T, M, itr, range)
end
itr < itr + 1
range < range - 1
end while

return M
end Function SOM
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Algorithm 3. Update_Neurons algorithm

Function Update Neurons(T, M, itr, range)

Input: Elo1E] 7k ndl JE T, ixm 7|9 A= M
AAl WS UEE i, FA] v A o] %o W9
range

Output: [xm=7]9] A= M

oly]

/I EE A HeE el tisto] whE

for i = 0 to n-1 do
>3

J < argmin;d(t; p;), (0 < j < IxXm,t,ET,p,EM)

for each llp;— p, igoll < range do
Preighbor < nghbm-+h(7'> . dlt, pnmgM)m>
end for
end_for
return M

end Function Update Neurons
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Table 2. Experimental environment
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Table 5. The resulting reverse extrapolation using SOM
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