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Optical cable event recognition method
integrating dual-channel GAF and dendritic network

DU Juan
(Guilin Julian Technology Co., Ltd., Guilin Guangxi 541004, China)

Abstract: To address the issues of complex signal feature extraction and low recognition accuracy in traditional optical cable
fault identification methods, this paper proposes a recognition method that integrates dual-channel Gramian angular field
(GAF) and dendritic(DD) network. The method first standardizes and polar coordinate-encodes one-dimensional optical time
domain reflectometer(OTDR ) time-series signals, then converts them into two types of two-dimensional images—Gramian an-
gular summation field (GASF) and Gramian angular difference field(GADF ) —using dual-channel GAF technology, thereby
preserving temporal features and enhancing multimodal fault differences. Subsequently, the DD network is employed to mine
logical relationships within the image data and construct a high-precision classification model. Experimental results demon-
strate that the proposed method achieves a classification accuracy of 98.67% + 1.06% on a self-built OTDR dataset, outper-
forming traditional feature extraction methods such as wavelet packet decomposition, empirical mode decomposition, and
variational mode decomposition, as well as other mainstream classification models, validating its effectiveness and superiority
in optical cable event recognition tasks.

Key words: Gramian angular field, dendritic network, optical cable event recognition
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