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ABSTRACT: Recently, ship hull-mounted passive sonar system solution is needed in the perspective of
improving target detection and elimination of vibration-induced noise. Our research team suggests acoustic-
vibration matching method using front and rear signal of a sensor as the improvement of the problem above. Thus
in this paper, theoretical background about matching method and its application on finite element method based
multi-physics simulation are described. Furthermore, it is shown that target detection and hull vibration
performance are improved by using matching method under the condition of our sensor system. Finally,
practicality and future research are discussed.
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Fig. 1. (Color available online) Acoustic—vibration
sensor,
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Fig. 2. (Color available online) Acoustic—vibration
coupling.
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Fig. 3. (Color available online) Simplified diagram of
Acoustic—vibration matching method,
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Fig. 4. (Color available online) Verification of matching
method under ideal condition.
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Fig. 5. (Color available online) Verification of matching
method under designed acoustic—vibration sensor
only.
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Fig. 6. (Color available online) Verification of matching
method under full sensor system,
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Fig. 7. (Color available online) Three sensor module
combined with experimental jig.
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Fig. 8. (Color available online) Diagonal components
comparison of transfer function before and after
matching method.
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Fig. 9. (Color available online) Ratio comparison of
sensor sensitivity under front and rear incident wave,
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