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Abstract : The theoretical formulations are- derived for calculating optical power change for intensity modulated fiber optical
microphone. The optical power change is due to optical paths, misalignment and geometry of optical coupler. Based on the
theoretical equations, three different optical couplers are simulated with respect to several angles of optical couplers. In order
to evaluate the formulation, a multi-mode to multi-mode coupler which is one of abovementioned optical couplers is designed
and characterized by carrying out both static experiments and dynamic experiments. Considering experimental results, this paper
conclude that the theoretical formulations is very useful for design optical coupler and this kind of fiber optic sensor is

adequate to microphone.
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Fig. 1. Optical path misalignment and optical power loss due to
the location of membrane.
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Fig. 2. Geometric design parameters and optical paths to evaluate
the optical power loss.
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Fig. 3. Coupled optical power relative to movement of membrane
(single mode - single mode optical coupling).
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Fig. 4. Coupled optical power relative to movement of membrane
(multi-mode - multi-mode optical coupling).
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Fig. 5. Coupled optical power relative to movement of membrane
(single mode - multi-mode optical coupling).
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Fig. 6. Photograph of a multi-mode - multi-mode fiber optical

coupler.
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Fig. 7. Electric circuit for optical devices and optical connector of
block diagram.
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Fig. 8. Simulation and experimental results of optical coupling

power of multi-mode - multi-mode optical coupler.
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Table 1. The output voltage and LMS value of the optical coupler
corresponding to input displacement.

Input Displacement (nm)

A Point
5 10 15 20 25 30

B Point

Output Voltage (mV)

Diplacement | 5|16 | 45 | 29 | 25 | 30

(nm)
A Point 077 | 128 | 238 | 291 | 3.50 | 4.57
B Point 044 | 090 | 144 | 1.86 | 2.14 | 235

Least Square Method

Diplacement
(nm)
A Point 070 | 144 | 2.19 | 294 | 3.69 | 444
B Point 054 | 093 | 133 | 1L.72 | 211 | 250
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relative to accelerometer signal.
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Fig. 14. Estimated sensitivity of optical coupler from the

measured frequency response.
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