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Introduction

Modulation recognition of communication signals plays an important role in both military and civil
fields. It is widely used in electronic warfare and communication intelligence reconnaissance,
communication monitoring and spectrum management, adaptive modulation and software radio. In
electronic warfare, if one hopes to recover the message from a piece of intercepted and possibly
adversary communication signal, a modulation classifier is needed to determine the modulation type
used by the transmitter.

1 BPSK - QPSK - i BFEK
Dataset 5" |
For the modulation classification of M-PSK, M-QAM and ¢, 5
M-APSK modulated signals with similar constellation , A
maps, we analyze waveform characteristics of the signal in ~ InPrase
the time domain. o . N R Incasssm
Synthetic signal dataset 51* o * § 2 " i :: : g t'; ***?::if ;
2| * . * . . . -5 *** ***
Transmitter ——» Transmission J—D Receiver 16QAM 320AM 640AM
Channel [® ¥ ¥ # 5 ¥+ ¥ ¥ ¥ ¥ ¥ % ¥ F F 7
2|2 o|2|8 LD R N B SO0 0SS!
8 % g § % % g L ’ In-P?]ase ’ In-PrG:ase ’ ‘ In-P?was.e ’
< c 2|S——» Channel ——» & a|g S
®12|8|5 2(88|°
32" 8|25
The experimental dataset is generated through the
Ch I- . o . - ..
vor BE 1O mpaied /Mhetie DAt simylation signal transmission process. Then, 1/Q
Bi 2 g : frames T * H
s & 5903k | Combined | | data in the form of 2*1024 are obtained.
= Channel Q
g 2x1024
CNN Models

The first model consists of 12 convolution layers, 6 The second CNN model has 3 convolution layers
max pooling layers, 2 fully connected layersand 1 = and an inception block.
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Simulation Results

The training accuracy of the first CNN model is 87.66%, and that of the second model is 90.53%.
As can be seen from the confusion matrix, the recognition rate of the model in out-of-class modulation
mode is higher than that in in-class modulation mode.
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In this paper, the modulation classification method of communication signal based on CNN is
proposed. The CNN network directly extracts the features of the original data sequence for
classification without manual feature selection.
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