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Closed-loop identification of dynamically tuned gyro
based on BJIV method
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Abstract: To monitor the performance of a Dynamic Tuned Gyro (DTG) on-line under closed-loop
working conditions, a closed-loop identification approach was explored for the DTG system. Firstly,
the plant model was simplified and discretized to obtain the identification model set and model order
based on the complex model structure of DTG closed-loop system. Then, the Instrumental Variable
(IV) method was used to the closed-loop identification of the DTG. Aiming at the deficiency of the
traditional IV method, a BJTV method was proposed. The method was applied to BJ model so that the
plant model and noise model were not restricted by the identification model. Furthermore, simulations
were used to analyze the consistency and asymptotic distribution of the BJIV method. Finally, single
and continuous identification experiments were conducted on a DTG closed-loop system. Obtained
results indicate that the estimations of BJIV method are unbiased and consistent with different noise

levels, and its asymptotic variance is near-optimal. The experiment results on closed-loop
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identification show that the identification fitting degree is more than 90%. After continuous

experiments for two hours, DTG closed-loop system is stable and the identification results are

reliable.

Key words: Dynamically Tuned Gyro(DTG); closed-loop identification; Instrumental Variable (IV)

method; BJIV identification
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Tab. 3 Continuous closed-loop identification results

in X axis
bRy T TR e
W a a by b by /%

1 —0.04 —0.051 0.392 0.469 —0.127 93.2
2 0.022 —0.013 0.379 0.511 —0.164 92.7
3 0.082  0.023 0.339 0.530 —0.127 94.9
4 —0.027 0.005 0.465 0.440 —0.147 97.2
5 —0.028 —0.057 0.413 0.477 —0.194 95.1

6 —0.003 0.043 0.434 0.452 —0.078 90.2

T4 YHESEANRPFIRLEER

Tab. 4 Continuous closed-loop identification results

in Y axis
bR B R BT R A
WEL a a by b by B/ %

1 —0.002 —0.044 0.403 0.455 —0.161 96.7
2 0. 009 0.028 0.436 0.458 —0.089 90.8
3 —0.012 —0.012 0.466 0.448 —0.121 92.3
4 —0.018 —0.009 0.428 0.473 —0.183 95.1
5 0.035 —0.01Z2 0.372 0.496 —0.148 92.7

6 0.034 0.030  0.385 0.498 —0.094 93.6

3 MIFE 4 v i S PH PR R S0 25 R 1 B AR
SRCHAT —E W3, A B8 BV M 1A B e R A 1Y
FARTAETERE . O i 2 il B R 45 2 10 2% 22 307 o
LMK 7R,
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(a) Nyquist plots of continuous closed-loop

identification results in X axis
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Fig. 7 Nyquist plots of continuous closed-loop

identification results
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