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channels and multi-domain coupling effects cause the noise distribution characteristics of the test data set to deviate
from the prior assumption conditions of the training set, leading to feature mismatch in deep neural network models
and subsequently causing performance degradation of modulation recognition systems based on the static channel
assumptions in the cross-domain scenarios. To address this challenge, a dynamic noise automatic modulation recog-
nition method based on contrastive learning and real-complex domain fusion was proposed. In the pre-training
stage, the bootstrap your own latent (BYOL) contrastive learning framework was utilized to construct a real-
complex domain fusion network, forcing the model to deeply understand the intrinsic structure of the data through
self-supervised learning, thereby reducing the sensitivity of feature extraction to the changes in noise distribution
and enhancing the model's generalization ability under different signal-to-noise ratio conditions. In the fine-tuning
stage, the complex time-frequency spectrum generated by short-time Fourier transform was input into the real-
complex domain fusion network to extract the multi-dimensional features of signal, enabling the network to learn
the essential features that independent of channel noise. The combination of these two strategies enabled the model
to effectively cope with the dynamic noise interference under different signal-to-noise ratio conditions. Experimental
results show that when the signal-to-noise ratio of the signal to be recognized decreases by 6 dB, the proposed

method achieves at least a 23.98% improvement in recognition accuracy compared with the existing methods, such
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as vision Transformer (ViT).

Key words: contrastive learning, feature fusion, dynamic noise, automatic modulation classification
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