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Abstract: As optical transport network (OTN) evolve toward a higher-level autonomous and intelligent ecosystem,
the prediction accuracy of OTN health models was directly related to the reliability of network optimization decisions.
To overcome the limitation of conventional general time-series augmentation methods lacking physical constraints, an
evaluation method for health model accuracy was proposed by integrating data augmentation technology with OTN
physical transmission characteristics. In this method, basis functions were designed based on the physical variation
patterns of key OTN performance parameters, and a data augmentation mechanism of “physics-guided mathematical
transformation followed by optical-domain verification” was constructed by combining a function generator with an
optical network simulator. High-fidelity synthetic datasets were generated to simulate various performance variation
scenarios such as gradual changes and abrupt changes, thereby forming benchmark datasets for model training and

validation. Furthermore, a complete workflow encompassing data loading, augmentation, processing, model training,
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and evaluation was detailed, and the effectiveness of the method was validated through experiments.

Key words: optical transport network, data augmentation technology, healthy model, performance prediction, long

short-term memory network
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