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Abstract: [Objective] Fiber fault identification is an important function in passive optical networks. With the rapid development
of information technology and the continuous upgrading of communication capacity demand, the optical network architecture has
become increasingly complex, and the location and detection of event points in fiber links have thus become more challenging. Op-
tical Time-Domain Reflectometer (OTDR ), as an important means of fiber fault detection, is able to locate the events in the fiber
and assess the state of the fiber. Aiming at the problems of fixed threshold, noise interference, and low localization accuracy that
exist in the current OTDR event detection methods, this paper proposes a new OTDR event detection method using Convolution-
al Neural Networks (CNN) as the main framework. [Methods] The model is trained with simulated data, taking the prepro-
cessed time -domain curves as well as their corresponding variances and difference curves as input, and predicts the precise loca-
tions of events on the OTDR traces. Efficient Channel Attention (ECA) mechanism is constructed on the basis of CNN model.
By enhancing the feature representation between channels, adaptively adjusting the importance of different channels, and learning
the multilevel features of OTDR traces, the performance of the model is improved. [Results] The experiments are completed
with OTDR as the basis for test data acquisition. On the experimental dataset, the model could allocate events with recall of
93. 0% and precision of 94. 7%. [Conclusion] Compared with traditional event detection methods, this event detection method
can automatically learn and extract the features only using normalized OTDR data that is independent of the chosen threshold. The
results show that the method has high detection accuracy and data adaptability, which provides an effective theoretical validation
and example demonstration for the practical development.
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Figure 1  The flowchart of ECA module
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Figure 2 Schematic of the model construction
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Figure 3 Schematic diagram of OTDR and its basic principle
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Figure 4 OTDR curve before and after preprocessing
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Figure 5 Prediction results before and after processing
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