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Space-Time Block Code Recognition Algorithm Based on
Multi-Modality Features Fusion Network
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Abstract: Aiming at the problems of the existing algorithms in the process of space-time block code (STBC) recogni-
tion, such as high misdiagnosis probability and low recognition efficiency under low signal to noise ratio (SNR), this paper
proposes an automatic space-time block code recognition method based on multi-modality feature fusion network
(MMFEN). Firstly, on the basis of mapping STBC time-domain samples into one-dimensional feature vectors by merging
convolution layers, the dilated convolution at multiple dilation rates is used to extract STBC code features from discontinu-
ous time windows, and the self-extraction of multi-delay features is realized. Then, the multi-sequence feature self-extrac-
tion module is constructed to extract the inter-code sequence feature, and the mapping feature types are further extended. Fi-
nally, the maximum delay feature of the multi-delay mosaic layer is extracted as the deep fusion feature, and the residual
layer with span connection is added to improve the utilization of fusion feature and realize space-time block code recogni-
tion. Simulation results show that the recognition accuracy of the proposed algorithm for 6 types of STBC signals reaches
more than 90% under -9dB, which is significantly improved compared with the performance of existing recognition algo-
rithms, and has a strong adaptability to low SNR. The STBC multi-delay feature extraction and fusion method proposed in
this paper provides a new idea for the design of deep learning network structure by combining traditional algorithms, and
the idea can also be applied to other communication signal recognition fields.
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AR UEATRUE 5 B DAL, IR FH 43 2838 SR R R AL
(Categorical Cross Entropy Loss Function, CCELF) fff &=
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FRAEAT RO 5 TR 28 Y | 22 2 fh A AR E RS Y
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kit — 25 43 KT 2o i R R AIE A 45 A5 B R M e
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£2 MMFFNMESHILE
RLYL 2 R SHBE
i AJZ: input =2 x 128
EIFERUZ: filters = 128, kernel size = (2,1), padding = 'valid’
I SERFAE [ ) . )
bR P IKERUZ: filters = 64, kernel size = (1,2), | #IKEHYZ: filters = 64, kernel size = (1,2), | J TKEFUZ: filters = 64, kernel size = (1,2),
dilation_rate = (1,1), dilation_rate = (1,2), dilation_rate = (1,4),
padding = "same’ padding = "same’ padding = "same’
BAH)Z: filters = 128, kernel size = (1,4), | FFUZ: filters = 128, kernel size = (1,4), | FHFZ: filters = 128, kernel size = (1,4),
padding = 'same’ padding = 'same’ padding = 'same’
Z W FRHE A AR (128, 1, 128)—(128, 128) JUEEASHR: (128, 1, 128)—(128, 128) JUEEAS R (128, 1, 128)—(128, 128)
R LSTM 2: units = 32, recurrent_dropout= | LSTM JZ: units = 32, recurrent_dropout= | LSTM JZ: units = 32, recurrent_dropout=
0.5, return_sequences=True 0.5, return_sequences=True 0.5, return_sequences=True
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