BB H3H

SRS I G

2007 4£ 3 A CHINESE JOURNAL OF LASERS

R OLBE Bl O Fe WA P i DR 22 1 J5 7

BEA, MER

(G RET I RFHEHBES TER, BB BRE 150001

WE  EWST T O E S BOGRE B (MDRLG) I 8R 2 £ R IR, 25 10 T I BEiR 22 55 A A 3 VLR AR
RMHRE S IE BRI R . X O RE IR 5 Y i B R Bk b BB R B BRBE  R H T A L 7 B R B R IR
55 3 2 5 B A ALRRE SR AME E R /N B AT B, 37 HLF) RO be W 2 R 8 50M oL Y IE 5% (6 R 4R 9% (8 A e
FHRZ GG SRS ABRENMEZENT T E., HEXREREN EEFPRELSE S, BORBRK
R 2 B ER 6. 25 %0 /N B]0. 622 %, A RCHIB/N T I BHR 2 IR\ T HOERIR R MDE B . R B 7
BotRBREESEARTFNREEMER .

EEIE  BOLEARBOERE ABIRE F SR FRES

hESEE V241.5758 NXEEARIRAS A

A New Method for Eliminating the Lock-in Error of
Mechanically Dithered Ring Laser Gyro

GAO Yu-kai, DENG Zheng-long

(Department of Control Science and Engineering , Harbin Institute of Technology, Harbin, Heilongjiang 150001, China)

Abstract The origin of lock-in error of the mechanically dithered ring laser gyroscopes (MDRLG) is theoretically
analyzed. It is obtained that the lock-in error relates to the input angular velocity, the dither frequency and the
dither magnitude. According to the limitation of pulse count decoder caused by the readout circuit, a new method for
eliminating the lock-in error of RLG is presented. At first, the phase character at the zero rate of crossing is
described by a parabola equation. Secondly, the fractional angular signal that is smaller than a pulse count is
compensated. Finally, by utilizing the values of sine, cosine and the second derivate of the phase at the zero rate of
crossing, the lock-in error is eliminating. The simulation results show that the maximum output error of RLG is
reduced from 6. 25% to 0.622%. So this method improves the detection precision of RLG, and the output signal of

VOl. 349 NO. 3
March, 2007

RLG has preferably stability and repetition.
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Fig. 1 Output waveforms of the mechanically dithered RLG in lock-in area
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Fig. 2 Arithmetic for calculating the lock-in error from the readout circuit
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Table 1 Simulation results for eliminating the lock-in error of RLG

Actual output
rate of RLG /(°/h)

Input Output rate of
rate /(°/h) RLG /(°/h)

Output rate after eliminating Output error before

the lock-in error /(°/h)

Output error after

compensation /(%) compensation /(%)

15 15.625 17.1774 15. 0377 0. 625 0.0377
100 93.75 101. 7254 100. 6222 6. 25 0.6222
200 203.125 200. 1654 201. 281 3.125 1. 281
300 296. 875 297. 6828 301. 8518 3.125 1. 8518
400 406. 25 397. 692 402. 489 6.25 2. 489
500 500 497. 710 501. 933 0 1. 933
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