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Fiber optic sensor technology for sensing/controlling vibration and deformation of
lightweight structures
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ABSTRACT

Vibration and deformation sensing/control of lightweight structures using optical fiber sensor technology is introduced in
this presentation. This paper shows several examples of vibration control and deformation estimation for structures using these
optical fiber sensor systems. Among various optical fiber sensors, in this paper, two types of optical fiber sensors, Fabry-Perot
Interferometer(EFPI) and Fiber Bragg Grating(FBG) sensors, are mainly dealt with. Fiber optic sensors show many advantages
over conventional strain gages for the measurement of vibration and deformation of lightweight structures.
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Fig. 1 Schematic diagram of EFPL.
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Fig. 2 Fiber optic sensor system.
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Fig. 3 Relation between intensity and strain variations.
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Fig. 4 Schematic diagram of the aluminum plate.
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Fig. 5 Comparison of displacement and intensity
signals.
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Fig. 7 Frequency responses of the uncontrolled and
controlled systems.
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Fig. 10 Flow chart for the phase tracking method.
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Fig. 11 Experimental result of strain gage and phase
tracking signal.
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Table 1. Performance comparison of PSD and CCD.

Sensor No. of .
type Max. freq. Sensors Delay time
PSD > 100 kHz 5-8 34.5pus at 11 kHz
CCD 1-10 kHz 25 1.6ms at 11 kHz
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