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A Recognition Method for Radar Emitter Signals Based on
Convolutional Neural Network with Multiple Learning Units
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Abstract ; Existing radar emitter signal recognition methods based on manually extract features have prob-
lems including low timeliness and poor recognition rate. To address these issues, a new recognition meth-
od based on a convolutional neural network with multiple learning units is proposed. First, the burr and
distortion caused by noise of ambiguity function of emitter signals are corrected through the Gaussian
smoothing. Then, the orthogonal slice is extracted as the further feature extraction objects. Finally, a
convolutional neural network with multiple learning units is built to learn and extract the deep and ubiqui-
tous features of the orthogonal slice, which are further classified through the softmax classifier. Simulation
results show that the overall average recognition rate of six typical radar signals are all above 99. 86%
when the signal-to-noise ratio is —2 dB. The recognition rate can reach up to 88. 50% when the signal-
to-noise ratio is —6 dB. The results prove the good performance and feasibility of the proposed method
when signal-to-noise ratiois extremely low.
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R WA TN 0,001, =R RECH 150, AT SNR
TR AR NER 5 R,

x5 3FMEEMENIRIIMEEE LS

B SNR T IG5 IR/ % 4

Méﬁ»?é‘:*@ M v 0 :F /JT/ i’l’l

-6/dB -4/dB -2/dB 0 2/dB FEA/s

VGG16  87.68 96.83 98.83 99.67 100 6 180.30

ResNet50  91.50 99.40 100.00 100.00 100  9510.86
L5 5] BT

NN 88.50 98.62 99.86 99.98 100 188. 19

M5 BRI SE 45 R E , VGG16 45 1R
BICRERIE T ResNet50 FIZ 2% > H58 CNN HIR%
B RTINS DE, 13 2B FUZ IRE IR,
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