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Real-Time Interferometric Displacement Measurements
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Interferometric displacement measurements of a moving object have been made by introducing

fiber-optic sinusoidal phase-modulation.

An electronic circuit processing system is specially

devised to generate quadrature signals as the amplitudes of harmonic components in the resultant
phase-modulated output signal. These quadrature signals are processed to yield a pseudo-
heterodyne signal including the displacement. Phase measurements of this signal give the
displacement in real-time. Experimental results clearly show that the electronic circuit processing
system yields a measurement accuracy of a few nanometers.
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ferometer using an optical fiber.
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Fig. 3 Construction of demodulator of phase
modulated signal using PLL FM-demodulator.
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Fig. 4 Output signals of PM-demodulator

when the modulation signals are triangle

waves that produce frequency shifts of (a)

1.6 Hz and (b) 160 Hz, respectively.
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Fig. 5 Amplitude of demodulated signal vs.
amplitude of sinusoidal modulation signal. The
frequency of the modulation signal is (a) f
=40Hz and (b) f=140Hz.
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Fig. 6 Triangle vibrations measured through
(a) computer processing and (b) real time
signal processor.
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Fig. 7 Sinusoidal vibrations of f=2Hz
measured through (a) computer process-
ing and (b) real time signal processor.
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Fig. 8 Sinusoidal vibrations of f=100Hz
measured through (a) computer processing
and (b) real time signal processor.
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Fig. 9 Rectangular vibrations measured
through (a) computer processing and (b)
real time signal processor.
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