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On-line measurement for the quality factor of the

micro-machined gyroscope

WANG Ancheng, HU Xiaoping, LUO Bing, WANG Puhua
( College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract ; Quality factor is a key parameter determining the performance of the micro-machined gyroscope. The conventional measurement, the

half-power bandwidth method, is low in efficiency, since it requires the user to store and deal with a multitude of amplitude-frequency response

data. Based on the analyses on the dynamics model, the quality factor can be calculated according to the resonance frequency and first derivation of

the phase-frequency function at the resonance frequency point, and the phase-frequency graph is approximately linear near the resonance point.

Upon these characteristics, an online and quick quality factor measurement method was put forward. First, the gyroscope was excited near the

resonance point to obtain the phase-frequency data. Then, the slope of the phase frequency was estimated by using the recursive least squares

method. Finally, the quality factor was obtained according to the slope and the resonant frequency. The simulation and experimental results verify

the correctness and feasibility of the proposed method.
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Tab. 1

Simulation results of phase-frequency graph slope method

HEAT 2R AR AR L AT T
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Q fHFH
I EAE ARXT R 22 ) e HHXTRZE
2000 1999.999 7 1.2513 -7 1999.9597 2.0165 e -5
4000 3999.999 0 2.4339 e -7 3999.677 4 8.0643 ¢ -5
8 000 7997.864 8 2.6690 ¢ -4 7997.4208 3.2240 ¢ -4
10 000 99 865. 506 7 1.3449 ¢ =3 99949.645 1 5.0355 e -4
15 000 14.920.9149 5.2723e-3  14983.0283 1.1314 ¢-3
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Fig.5 Testing system of micro-machined gyroscope
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Tab.2 Experimental results of on-line measurement

method and conventional method
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