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Abstract

In the present article, the effects of high-power high-frequency acoustic noise on the dynamical
response and fidelity of the sensing signal of the MEM S vibratory gyroscopes are investigated.
Atfirst, differential equations of motion the system with four degrees of freedom by considering
the frame of the gyroscope are derived and rewritten in state-space form. In these equations, the
interaction of the acoustic noise with the gyroscope is modeled as a mechanical force. Then, a
Simulink model of the MEMS vibratory gyroscope dynamics is established and the effects of
harmonic and random high-power high-frequency acoustic noises on the performance of
gyroscope are studied. Influences of different parameters such as harmonic noise frequency,
sound pressure level and quality factor of the gyroscope are explored. Numerical simulation
results show the proximity of the noise frequency to the resonance of the gyroscope as well as

pressure level deteriorate the sensing signal while the quality factor of the system rejects noise
effects.



