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Abstract Fiber optic sensors (FOS) have advantages such as electromagnetic interference (EMI) immunity, corrosion
resistance and multiplexing capability. For these reasons, they are widely used in various condition monitoring
systems (CMS). This study investigated a muscular condition monitoring system using fiber optic sensors (FOS).
Generally, sensors for monitoring the condition of the human body are based on electro-magnetic devices.
However, such an electrical system has several weaknesses, including the potential for electro-magnetic interference
and distortion. Fiber Bragg grating (FBG) sensors overcome these weaknesses, along with simplifying the devices
and increasing user convenience. To measure the level of muscle contraction and relaxation, which indicates the
musle condition, a belt-shaped FBG sensor module that makes it possible to monitor the movement of muscles in
the radial and circumferential directions was fabricated in this study. In addition, a uniaxial tensile test was carried
out in order to evaluate the applicability of this FBG sensor module. Based on the experimental results, a
relationship was observed between the tensile stress and Bragg wavelength of the FBG sensors, which revealed the
possibility of fabricating a muscular condition monitoring system based on FBG sensors.

Keywords: Condition Monitoring System (CMS), Structural Health Monitoring (SHM), Fiber Optic Sensor (FOS),
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Fig. 1 Fiber Bragg grating and refractive index
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Table 1 Specification of FBG sensor

Wavelength(nm) 1541.3
Gage Length(mm) 10
Reflectivity 70%

Recoating Material Acrylate

40 mm FBG Sensor
Epoxy\ Flat Plate I 1.5 mm
$1 mm

300 mm

Fig. 5 Drawing of specimen
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