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Fundamental Investigation for Application
of a New Fiber-Optic Vibration sensor to Rock Mechanics
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Masahiro TANAKA, Tadashi KANAGAWA ,Makoto HONMA,
Seiji KIKUYAMA and Tsuyoshi ISHIDA

A FV(fiber-optic vibration)sensor that can measure AE(Acoustic Emission) has been developed. The
principle of the measurement is completely different from that of the conventional PZT type AE sensor. The
FV sensor is made by looping a optical fiber and it is glued on object to measure vibration. It measures the
vibration as the frequency changes of laser light due to the Doppler effect.

The FV sensor has the following advantages,(1) small diameter and small weight, (2) immunity from the
electro-magnetic noises, (3) durability and corrosive resistance, (4) long-range transmission, and (5) low
cost.

In order to examine applicability of the FV sensor to monitoring of rock structures,the author compared
the sensitivity and the frequency response of the FV sensor to those of the convertional PZT type sensor in
laboratory experiments. The results are reported in this paper.

Key Words: fiber-optic vibration sensor, doppler effect, acoustic emission
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