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Theoretical and experimental investigation to signal detection
system for laser gyroscope

Luo Hui, Zhang Guangfa
( Department of Appl Phys, National University of Defence Technology, Changsha, 410073)

Abstract: In this paper, we present a novel, low-noise and large dy namic range signal detection sys-
tem for a four-frequency differential laser gyroscope. Introducing the mathematical mechanization, we em—
ploy decomposition met hod, which is a theoretical method to solve nonlinear dynamical system, to analyze
the model of our system and give the experimental results to verify the theoretical analyzation. According
to the decomposition method, the analyical solut ions of phase difference, frequency difference and varia-
tion rate of frequency diﬁerenee,whicl@ctl}f express the parameters of system response time and sta-
ble state procedure of the closed-phase loop, can be obtained. Based on the theoretical analysis, the signal
detection system has been developed. T he experimental results show that the system has the ability of
large dynamic range and rejecting of noise and meet the requirement of laser gyroscope.
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Fig. 1 Model of phaselocked loop with a mixer

S0. = SO0;- KHsinQ, * F(s)
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Fig.2 The filter used in third— order [2]
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Fig. 3 a— The phase differential 8,(T)curve when ramp of frequency differential R =1.087, frequency differen-
tial AS = 73.74 b- The frequency differential d0,/dT curve when ramp of frequency differential K =
1. 087, frequency differential A& = 73. 74 c¢— The rate d*0/dT? curve of frequency differential w hen
ramp of frequency differential R =1.087, frequency differential AS = 73.74 d- The relationship of
phase differential and frequency differential
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Fig.4 a— The phase differential 0,( T) curve when ramp of frequency differential R =2 175,frequency differential AW

= 147.47 b- The frequency differential d6,/dT curve when ramp of frequency differential R = 2.175, fre
quency differential A &= 147.47 c- The rate d20/ d T curve of frequency differential when ramp of frequency
differential R = 2.175, frequency differential A &= 147.47 d- The relationship of phase differential and fre-

quency differential
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cd = 1/22.55, b = 1.963x 10~ *,

KH= 6780. 84, x(0)= 0,y(0)= z(0)= 0, 1/50, 5 ,
:(1) +400°/s, R'=1.087, A0 = 73.74, 3 (2
£800°/s, R =2.175,A0= 147.47, 4 (1)
(2) +400/s +500kHz,
0.00= 0. 226886rad, tr= 13. 2ms( 0. 90,
) 1800/s *1.0MHz, 0 o=
0. 469261rad, t,= 14. Tms
(3) : ,
(1) (S/N)i=1, - Viwz 70mV, ,
£800°/s, 0~ 1. SMHz
(2) (S/N);=1/3, - Vi = 50mV, ,
1600°/s, 0~ 1. 25MHz,
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