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Signal Processing and Control Method of Whole
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Abstract: In the method proposed by this paper, by the control of antinode and wave node and the
real-time tracking of resonant frequency in the process of signal processing, the stability of reso-
nant mode is ensured and the error of gyroscope is reduced during real-time precession. And the
resonance signal of two orthogonal harmonic oscillator is extracted and processed, the resonance
lagging angle of the resonator vibrating pattern as well as the rotation angle of the gyro carrier are
obtained. A numerical simulation is performed and the simulation results show the feasibility of
the proposed method.
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Fig. 1 (a)Structure of hemispherical resonator;
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(b) Transformation of four-wave vibrating pattern
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Fig. 2 Vibrating pattern under real-time precession
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Fig. 3 Orthogonal decomposition of vibrating pattern
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Fig. 4 Control scheme of whole angle mode HRG
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Fig. 5 Simulation of energy control under the antinode step input
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Fig. 7(a)

(b) shows error of quadrature control loop
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shows signal x and y and their Lissajous-graph when quadrature signal approaches to 0;
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shows signal x and y when quadrature signal is not 0; (b) shows Lissajous-graph of signal x and y



&2 P R B B 4 A0 B 155 A B 9 103

3.3 SMERER

38 L B PR AT R IR B R RS SR T
e vk il R R R Bl 1 2 H A5 S, H S PR IR R K
PRSI BN 15 5 19 AR L 25 25 5% i IR A T

VA PN AT S R R DL R AR B R RORS B L BUE A
BERDRLE ) MR BERE THEMERT,
MR ZE/NT 0.5X10 7,

amp/V
1 |
[T Y
N

}/ | \/W\Mﬁ \/\/ \/

tls } ‘s

x 107
T

phase/10%(°)
LIRS

L t 1
795 2.7955 2.796 2.7965

NO[TTITTTTTTT
G| ;

I | | | |
2.7/97 2.7975 2.798 2.7985 2.799
t/s

B8 MERRHESRE(LEILARBEXHIERES ELARRIRHES; TEAXLHMERRRE)

Fig. 8 Simulation of frequency tracking result(In the first graph, the red thread represents vibrating signal of gyro, the

blue thread represents frequency track’s output. The second graph shows error of frequency control loop)
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Fig. 9 Results of simulation for angle solution
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