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Investigation on the Modulation of the Optimized Sensitivity
for the Resonator Optic Gyroscope

Feng Xiang Ma Yingjian Yu Huaiyong Du Xinzheng
(School of Instrument Science & Opto-Electronic Engineering, Beihang University, Beijing 100083, China)

Abstract The method of optimized sensitivity modulation for the resonator optic gyroscope (ROG) is introduced.
ROG is a novel optical rotation sensor whose resonant frequency is changed due to the Sagnac effect. The limited
sensitivity of ROG should be obtained while the modulating frequency is optimized according to frequency-modulation
spectroscopy. This adjusting method which is based on the theory of modulation frequency simplifies the process of
optimized sensitivity modulation in ROG system. The theory and the structure of ROG system are analyzed. The
modulation method of the optimized sensitivity based on modulation frequency is presented. The actual experiment
results have proved that the method can modulate ROG to the optimized sensitivity and can apply in the adjustment of
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ROG system.
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Fig.1 Structure diagram of ROG
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Fig. 2 Frequency locking control diagram of ROG

3 AR R R ik
R A R A BT E , B 5 BRI S 4R s B i A
MV PR R M M &L fE R &R B
| f = fo | << Frsx B s frse JoBRTEWEYR I 109 1 o 335 5
J52 55 2K TR T T 0 0 90 2 v ol 2 T DO R M Y
IR A% 356 bR RO 3 3 e
I’
ICf—f)=1—p- —(f—fo)“rF?’
R 20, S FRIE 5 R 8 R A e ol 0 1 2 0 4 5
(FWHM) ;o HIEIRFEEE  BUETFE N 0 << p< 15/,
Sy FR T AR I (3 U AR L e fo OO T K AT 5
ARG R SR I S SR
5 P B R AR AR P o B4 TR A
SR B = i R A S X O 9% R B+
A BT R R M 0 X s SR R M R ik
KA Af BEFFAHT 1 (D ARG T 5%
B Af LR
ICAf) =

@)

| —pe L
NS
5 (2> 2 P DGR T SRS B AL By A
THEPR K iRk N
dICAf) _ 2I%p - Af
dafy 4o’

¥ (3) AP RREER K XM R i B8 i A f sy vl 15

o 2lip s (I —3Af)
(Af*+T2)°

LW RFPK =0, Af =T./V3HERK

BB AR o T PR 2 iy £ 77 7 M — 10 e Rk oL [N

) (2)

K = 3

€]




1066 i 5|

i it 37 %

WA A S m B A R 28 55 R a5 I BRE X 17 1 9] i) 45 2%
R Ay 3 o A A AR
B AF =T/ V3 RA2) o, il 453 316 448
A28 6T 0L ) OG5 5 1 R A L G SR Y LU AEL N
1—p- K 1 — 3
(/W3 /¥ +re 4’
1C0) I—p 1—p "
(5)
TE S PR g iR A OE = PR IR R e Sl
BB R AF M 4 Y o 5 B o I BIUA R S O R
L AN 2 BraR AT HUN R T AT R R R Y 2 A
R E G TR DU PR A i £k O i
FE T R G G IR 3 A3 B TR IR ol R
SRR, I TS PR = AR i - 0 i,
BVRT 3 5 L U R Y DA O O R B L L AR
P55 X AF I, F0L e

I _ 1_<1_%‘°> _ 3

I~ 1-d—p 4

LG I 2 B R AR 5 BRIV 3k 38 e A % BORE RS L A

A [7) 6 SRAE T 0T O 1 3 4 A5 7 A 15 3 1 Ol 5 A
3k B f R AE

(6)

4 FEIR R B

R X MO 2 W 8 L 0 0 TR AE P A D 3
IR o Y39 RS 01— A 5 —
A5 00 045052 BT T 308 O e — B o 0 2
H 56 B T 24 T REL— [ R 2
B PR A 3 B O B R i =
S (L D b 1 A9 B £ 5 3ok RS232 e 11
) B HLH 7 Gt B0 T E R ) = A R oA

i B 0 B R R U
- _Iiietector 1
resonator
I. i

etector 2

FPGA | A

3 iR 2O 27 B M 5 B It

Fig. 3 Sensitivity test system of ROG
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Fig. 5 ROG output in saw-tooth wave simulation
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