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To evaluate precisely the dynamic characteristics of the resonator of a micro-machined vibratory
gyroscope during its design process, an optical method for measuring the dynamic characteristics of a micro-resonator
is proposed. In the proposed method, a digital image correlation technique is used to calculate the correlation

coefficients among the temporal series images of the micro-resonator captured using a high-speed video camera in
order to acquire the displacement, velocity and accelerator curves of the micro-resonator in the atmosphere, and then
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the natural frequency and the quality factor of the micro-resonator is obtained accordingly. The proposed approach has
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a high precision since the vibrating displacement is measured at submicrometer resolution. The natural frequency and
HiAs

the quality factor in atmosphere for the driving mode of the tested gyroscope are measured as 2061. 67 Hz and 66. 67
respectively. The present method may provide an accurate and effective measurement tool for the evaluation of the
dynamic characteristics of a micro-machined vibratory gyroscope.
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Fig. 1 The simple model of a micro-machined vibratory

gyroscope
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Fig. 2 Experimental setup
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Fig. 3 The amplitude attenuation of a free vibration
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Fig. 4 The planform of the micro-gyroscope resonator
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Fig.5 The variation of velocity, displacement and
acceleration of the micro-gyroscope when
subjected to a periodic electrostatic force.
(a) Velocity, (b) displacement, (c) acceleration
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Fig. 6 The velocity damping of the micro-gyroscope

for a free vibration
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Table 1 The measurement results of natural frequency

in a damping vibration

Different duration

(about 5.5X 10732 s)
Measured value /Hz 2061. 80 2061.32 2061.93 2061. 61
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Table 2 The measurement results of driving frequency

in a forced vibration (driving frequency is 2065 Hz)

Different duration

(about 5.8X10 % s)
Measured value /Hz 2065. 00059 2064. 85 2064. 59 2064. 93
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Fig. 7 The amplitude damping of the micro-gyroscope

for free vibration
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