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Online evaluation method for the performance of in-service fiber

optic strain monitoring systems
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Abstract: The performance of the structural monitoring system (SMS) is the key of structural safety assessment.
Aiming at the difficulties of evaluation for in-service SMS, an online performance evaluation method based on
data series feature analysis was proposed. In this method, the reference system was used to establish the dynamic
comparison benchmark of the measured data, and the performance evaluation model was established by analyzing
the structure characteristics of the matched data series under the natural excitation condition. A method based on
character representation was proposed to solve the matching problem of data series of different shapes and scales.
The field tests show that this method has the adaptability of multi-scale and large-range data series matching, and
the calculation deviation of the proposed evaluation indexes for different samples is less than +1%, so it has the
practicability of long-term quantitative evaluation of the structural monitoring systems.
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Tab.2 Sampling data segment and system performance index calculation
Name Length/samples Range/ue Response curve Coo Cos Co9
Series A 50000 120.5-211.9 0.0670 0.0805 0.1069
Series B 100000 115.5-211.9 0.0638 0.0766 0.1018
Series C 50000 109.8-176.2 0.0598 0.0719 0.0955
Series D 100000 102.3-176.2 0.0559 0.0664 0.0877
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