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Abstract A gyro output is influenced greatly by the fluctuation of a modulation triangle waveform in integrated
optical resonator gyroscopes (IORG). The curve of scale factor K of the gyro with modulation waveform parameters
(MWP) is induced. The influence on the output characteristics by MWP distortion is discussed. The relationship
between the nonlinearity and MWP undulation is simulated. An IORG experimental system is carried out, and the
triangle wave is generated by high-frequency waveform generator. Dynamic range of ==500(") /s with nonlinearity of
0.96% , and bias drift of 0.69(")/s with integration time of 1 s over 1 h are obtained. The testing result verifies
correctness of the simulation.
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Fig. 2 (a) Theory of triangle modulation; (b) relationship between amplitude fluctuation and gyro output;

(c) relationship between frequency fluctuation and gyro output
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K P=—a)*poNI,. I, FIETREE A S IEH
NSRRI » o I IR IR . N Dy o v R0
i A A T 285 i R T R A 4 B BG A S D M
JCHIVE IR 22 5 2C, S i U J 5 e o 2 10 2 i 42
AR (2) A5 30 81 1) i £ 07 90 W (L5 3 IR0 22 19 O
F 2R A [R] ] A A A A it 2R a8 3 PR .

A DL S AR 20 2 R ST o T e R B O 5 22 2
(] A AR G B L Pk BE & Sy B MR AR DX ) 7 1 4 P [XC ]
N B R AT LR

VP[) = mAfe (3)
A
Ve _ CAf+ fu)
"ANS 2Px{[c§+<af+f@>ﬂ2

CLAf — fw) }
[CP+Af— fu)? ]

TE Z 50 BFF O 35 AL << frm s (4) R AT E IR
%7“17

4

4PC} fi,
(C+ fi?
D] o W A o R A 0 e R 22 R A O R AT
PRI IR A

m=

(5

0805002-3



H |

# ot

Vo :m;aiAL.Q’ (6)

A A Dyl IR A0 B A4 T8 AR s O R IR 8 2
Pr ik A2 I BOLE BB L ORI IRIEIE K Q2
FE SR Sl A R . O IR SR O o B R R
LA R N

_ 4mA
nAL *

O, GO AL AR ERE K 517 =
PRI V., FIBR F, BUIMHKE, B 4 AT
PREEEE K SHG = MBI LR . B 4

YD)

A DA AEL V7, B AN T I AR B IR K AR A — A
IR R MR ) e A R RE A ELX T AN T e 38 o
P F, s Bk die A 52 B0 Xt 0 Y 3 S 0 Vg A V7,
ANTR] B R AR F, B 3 0 33 e R R
Ak Je it 1 R i g ALV, BN o TR 4 () S B EE TR
K S5AH AR F, 15 R M2, m] U bR BN K B
ISR F, 120 S5 B R g i V,, B9
ARACEHA R . 5 AT A 8 B R e R AR AL
PAH =M PR IRV, 5IR F, Z RN —
TR AN 4o B RV 2

- " \ . V,.F, = C. (8)
bR BE R K SR V, R, E e
X103 X107 X10-
250 250 250
@ — F =1 MHz (©)
2001 —— F,=2 MHz 200 200
4 --- F, =8 MHz
7 150} = 150 @ 150
2 =~ o
S 100 S 100 < 100
50 50 50
0 ~ L e e 0 A i 0 L L L L
0 50 100 150 200 250 300 0 5 15 20 25 30 0 50 100 150 200 250 300
VN F, /MHz

pp

V_F, /(V+MHz)

4 (0 K5V, kFEML; (b K5F, AWML (0 K5V, F, RAMLK
Fig. 4 (a) Relationship between K and V,,; (b) relationship between K and F,; (c) relationship between K and V. F,

3.2 BAHKESEENSERERBIRE

2 SRR AR G U B A S SR R85
SRR R S TR T = A B 0 U TR S R s R A S
5 JHL 5 U8 L 2 ) A A 25 » DT 52 i) 58] 5 988 1 G 0
KERE . SR ) = Ak 06 0 (B DK% B A, BV, AR R
Vi =V 1+ 2v,, s (D f, B 2Z R A 8028, W (2)

KA AL L) T g (Af+ f1) = (A fi%a ) +
Foms TG = MAPHCRI S Af, BFLF, 28Ky F,=F,+
Ay (A fud TR AFE fl0 = (Af£T2AS, ) &

Ay,
VT(

s AEF 0 30 51 AT 8A B2%E

Vear, KM R B L
50 A 925 O 2
BB, T ()3 L =AM T
BUA-— 0 =0 W A0 30 4 1 4
HEI G 846 50 T 5T W
SR T 7.

A5 6y T 00 = 0 B R 0 A
I = DM 30 5 5 B 19

F,

2. ML S AT 2] i = A P W A U8 3 43 b AR
JINES S Xof A B TR S0 e AR /)N 5 T i 0 W A U8 Bl A
LO IR b B R B 2 B A 2 JL I A8 R 2 R R Tt
SEAS 20 = A W A U Sl /N1 100 B b B PR O
B ER U AR ZE AK O 0.0178(C) /s L A
I A5 22 AK/K=0. 0085 % , 1M} 24 = £f1 )% s U4
{ELIE Bl /T 5 0 B, b 3 TR B D 9 e A R AR A A
fIiR2E AK 2 0.408(C) /s ' HIXTIR2ZE N AK/K =
0.195% , K sh/NF 1 YR 2Ry 23 1%,

X107

209.8
209.7
209.6

@ 2095

&

= 209.4
209.3
209.2
209.1 y ¥ ' -

-6 -4 -2 0 2 4 6

V,, distortion /%

P 5 i {H 2 BU 5 AR B RV BOG &Rt 4R
Fig. 5 Relationship between scale factor value and

modulation amplitude distortion

0805002-4



LR

PR AR O 2 FE R = A R R R 22 2 A

H1 (30 2 AT 00 A 38 2 2 1 IXRE R O i b 2
PECHIE RN ZE A KA BRI 2T RIZRNRE m K
Al /INVEE AR S BObR JEE DR BCIE S T 3R o) = A 0 114
SRV S 2 R R B b B IR AR R . [ 6 45
HT R = 2 B L L R R L
1 = 90 g Vg (L D ) 5 0 B2 DR RRCA R e B 1 5 R
2. 1B 6 Ca) Shy R ) = Ay i U 0 (L O Bl 43 ) A 0%
20646 VoI o R 1 AR L R BCAR 2R PERE AL B9 AR LG

1500

—
(=
(=3
S

500

Noninearity /10-¢

o I S T
4 3 2 -1 0 1 2 3 4
Af/(10* Hz)

Zo L L VA VA (L IE 1) 367 B0 b B DR BCIE R T
I+ DB R T 1) 9 Bl AN 22 R R b B D B
6 Cb) Sy 8 i = # i W e B % 3 43 B ol 006
=206 . — 620 mF VR AR BE R BCAR LM RE A S B2 Al
KA o AL UL 1) B AT AR 8 DS 725 AR R
(B o b B D BCAR R B Bk — 22 G Ak, X 5 3
P9 it 380 T 24— 50 D 5 8 ) = A7 90z A 0 A BT 9
KRR Z A DCORE AR AR LA B A s/

1600

1400

\ (b) — AV _=0%V g
\ pp pp

_ =
(== )
(==
oS O

800
600
400
200

Noninearity /10-¢

0 L L 1 1 L 1
4 -3 2 -1 0 1 2 3 4
AF/(10* Hz)

6V, Ca) IE [ 8l AT (h) S5 1] 382 305 b 5 TR Rl R e B2 6 &R

Fig. 6 Relationship between scale factor nonlinearity and modulation waveform
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