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Abstract The rapid growth of IoT technology induced by the fourth industrial revolution has resulted in research
into various types of wireless sensors, and applications based on this technology are prevalent in many areas.
However, among the various sites where this technology is used, railway bridges and tunnels with lengths of tens
of kilometers have problems with data acquisition, due to the signal noise induced by the long distance measurement
and EMI induced by the high voltage power feeding system, when conventional electric sensors are used. To
overcome these problems, many studies on fiber optic sensors have been conducted as a substitute for the conventional
electric sensors. However, restrictions on the types of fiber optic sensors have limited their application in railways.
For this reason, a hybrid measurement system with IoT based wireless data communication, in which both electric
and fiber optic sensors can be applied simultaneously, has been developed. In this study, in order to evaluate the
applicability of the hybrid measurement system developed in the previous study, a real-time test for 4 types of
measurement environments, which reflect possible railway sites, is performed. As a result, it was confirmed that the
signals from both the electric and fiber optic sensors, which were acquired at a remote area in real-time, showed good
agreement with each other and that this measurement system has the potential to handle sensors with a sampling rate
of 2.5 kHz. In the future, it is expected that the IoT-based hybrid measurement system will contribute to the
improvement of structural safety by enabling real-time structural health monitoring when applied to various
measurement sites.

Keywords : Hybrid measurement system, Internet of things, FBG sensors, Electrical sensors, Simultaneous
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Table 1. Performance of LTE data transmission [10]
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