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Abstract: To improve the recognition accuracy of vibration signals acquired by a distributed acoustic sensing(DAS) system, a

DAS perimeter security signal recognition method is proposed. The Gramian angular difference field(GADF) is employed to

convert the one-dimensional time-series vibration signals into two-dimensional images. After feature extraction via residual

blocks in a residual network (ResNet) , a grouped convolution block attention module (GCBAM) is applied to adjust feature

weights in groups, thereby enhancing ResNet's capability to capture core features and edge details. A DAS perimeter security

experimental system is built, and five types of vibration signals—climbing, tapping, trampling, running, and no intrusion—are

collected for testing. Experimental results demonstrate that the proposed method achieves a recognition accuracy of 99.3%,

compared with traditional models such as convolutional neural network (CNN) , CNN-long short-term memory network

(LSTM), and ResNet, the proposed method achieves superior performance.
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