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Attribute Classification of Long-Period Pulsed Radar Signals Using
CNN-LSTM Networks
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Abstract

In this paper, we propose a classification method of pulsed radar signal attributes by applying machine learning to a convolutional

neural network and a long short-term memory(CNN-LSTM) network when the radio frequency and pulse repetition interval of the signal
changes with a long period. CNN has a function to extract data features, and LSTM shows good classification performance when sequen-
tial data are highly correlated. However, LSTM has a problem that performance is degraded when the length of the input data is long.
In the proposed method, CNN is applied to extract compressed features from long-period data to reduce the length of inputs to LSTM.
In simulation results, the proposed method shows more than 95% correct classification rate when the data drop rate is 10% for 182,516

total radar signal attribute combinations.
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Table 1. Attribute values of RF and PRL

Type (ﬁm) g‘% (nSW, nDW) | Count
0 | Stationary/Fix | STA/Fix (LY 1
1 Jitter/Agile JIT/AGL (1,1 1
2 Sine SIN/SIN 6,1)~(32,1) 27
3 Sawtooth+ ST+ST+ (6,1)~(32,1) 27
4 Sawtooth—  [ST—/ST—| (6,1)~(32,1) 27
5 Triangle | TRUTRI |  (6,1)~(32,1) 27
Dwell & 2,6)~(2,20), -+,
6 Switch/Hopping D&S/HOP ( (3;,6)(~(3)2,8) 302
7 Stagger/ — STG/— 2,H)~@32,1) 31
Total (PRI/RF) 443/412
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Fig. 1. An example of dwell and switch change patterns
with a period of 12 and attributes of nSW=4 and
nDW=3.
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Fig. 2. Structure of the proposed classifier.
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