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Abstract In order to evaluate the performance of high-accuracy ring laser gyroscope (RLG) more precisely, a new
method of analyzing the collecting data of high-accuracy dithered RLG using dynamic Allan variance (DAVAR) is
proposed. The theory of DAVAR is introduced in detail and applied in the study of stochastic errors in dithered RLG.
The result shows that the analysis method of DAVAR can not only refine and identify RLG's stochastic error terms,
while confirming the ratio of each error term to the overall error, but also analyze the stability of RLG's stochastic

errors. Compared with Allan variance, DAVAR can represent the characterization of stochastic errors in RLG more

Vol. 37,No. 12
December, 2010

completely.
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Table 1 Main error sources of dithered RLG and

corresponding Allan deviation

Allan deviation

Type of noise  Parameter Unit
/L) /h]
Quantization noise Q prad 6o =V3Q/t
Angle random walk N ) /Wh on =Nz
Bias stability B )/h o5 =DB/0. 6648
Rate random walk K ()/(hyh) ok =K+ /\/3
Rate ramp R (*)/(heh) or =Rz/2
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Fig. 1 Allan variance and DAVRA analysis of piecewise white noise. (a) piecewise white noise,

(b) Allan variance analysis, (¢) DAVAR analysis
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Table 2 Main error terms of three gyros in IMU (at room temperature)

Random error terms Q /(10 'prad) N /[107'(*)/Vh]

B /[107°()/h] K /[107*()/Chey)] R /[107°C*)/(heh)]

Gyro X 6.294 9.661
Gyro Y 2.298 3.363
Gyro Z 2.157 2. 488

9. 987 9.917 8. 296
5.236 4.219 1.238
8. 249 9.184 3. 341
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Fig. 4 DADEYV of the output data of gyro X,Y,Z at room temperature
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Fig. 5 Curve of the changing environmental temperature
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