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(57) Abstract: A Sagnac phase shift tracing method for fiber
optic gyroscopes is provided. The method comprises: 1) fil-
tering and demodulating a detecting signal sampled at the mo-
ment of k=0 to obtain a first harmonic demodulated signal
S1(0) and a second harmonic demodulated signal S»(0) of the
detecting signal; 2) according to S1(0) and S,(0), calculating a
Sagnac phase shift ¢(0) of the fiber optic gyroscope at the
moment of k=0, and initializing an initial value of a phase
shift parameter PB to zero; 3) filtering and demodulating a
detecting signal sampled on the following time k, obtaining a
current first harmonic demodulated signal Si(k) and a current
second harmonic demodulated signal Sx(k), and determining a
current Sagnac phase shift value ¢y(k) according to Si(k),
Sa(k), a former first harmonic demodulated signal S,(k-1), and
a second harmonic demodulated signal S»(k-1).

[ILEE T



wO 2012/122713 A1 AT 00T A 0O O

@84 WEE RAFEHEY, ZRE - MIREBX  ARFBHN 4.7 K
fR¥): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, __ s A\ 444l 4.17(iv))
NA, SD, SL, SZ, TZ, UG, ZM, ZW), B (AM, AZ,
BY, KG, KZ, MD, RU, TJ, TM), BX#ll (AL, AT, BE, A E AR
BG, CH, CY, CZ, DE, DK, EE, ES, FL FR, GB, GR, HR, — {37 [FR 2R 5 (L2058 21 24(3)).
HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL,
PT, RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG)o

67 WE:

FPOCETBERRAY (A R AR R YR V. 2R 1D W K=0 NZIRENHRIG THITIREM A, 5
FIZHIE 00— ZRIEEERE S SO SA0); 2) RIE $i1(0). SO TFEFH k=0 B 2R A FEIR %23
TR Q0), IR E 25 PB FIWIIGIE R 0: 3) SFJESE k B AR ERENE ST IE I, 931 28]
W2 — ZUGE BRI E S S100M! Syk): FHARYE S1(k)+ Sa) LUK FT— I ZI — OB AR 5 Si(k— 1)y KB
T Sok—1), T UETR ZIM AR FUAE R o (O fH .



WO 2012/122713 PCT/CN2011/071892

—POGET BEIR R B= R 2% SEAH RS R 5 vk

BRI
AR g TR IR, Rl K POLET SRR B B= R 2% S AR BRER T

TR HR

AT AL AR W) 2 R R AUE BHOR, AE R e A B R B ot 2 —, O
LTREIR HATH) 2 AT ] o SGET BRI BE T k8 2% e RN I A I BRI A3, A7 2 Fhm]
BEA TAERE, e RN, T, 180077 U555, BT ER H USRI BRI 5 A KRR
I BOGET SRR AR T SOGET BRI . T SO GET BRI A PR AR S . TSR0 R 1]
HRE5H o

FEER G ET BE R B REAS DU G % R A% 2% SRS, P ARG 10 A s B i N A T T 50K
VR G ET BE IR i S 45 (0] BR RV D' e P B % e A, T S B SR I =, TR
RGN TAE SABE AR MO . ZE TR TAR R, IX M ZOGET BRI ERA % B 11
AT : FHEZT, WHICET SRR 5 AR T S m bR R E M. SR Bhas
TEHIMSEANREER s TTERGET BERRA T3 A S i [ e iy AT SEAF AP B bl o B
Mty HUBARBN R, SEAFRIBUHRBL T P0RE 70, S R BT SE M DU A SEATR IR A 7 s 4 4 il
Ko B MR IKEEA, JCATRRIRIRIE SR, WP Tk A, 2008.

BT AR R TR R A, 5 T AR EOR s i A2 45 31 1 3Rg A &
J&o AW — A H] TG AT BERRERIN 3t S i B A 5 A B 5 V8, AETTEROG AT B A AE 1%
BiAR, FFHOGET BRI 1) ) 2530 Fl T IA B PP OG AT BRI S AR o ZETFZEAR, AT T4 AR
A FEA A GET BRBR L AR — OB ET Pz

HIR LT SEMRAUFEA G s BB B 1 FToR, Al S B 284 H s 54

I (1) =1, {1+cos| ¢, +Ap(r) |} (1)
v, o MBS EARRE, 1 0BRSS RPEIThEe,  Ap(r) HBiHe 4 PHARZRRA 5 5 ok
SE
R TFIROCET BEIRIE ] PZT PAHE, i T ISH AR, KEHOTHOLL SRR IE%
FAALIE S, HE e LA 2



WO 2012/122713 PCT/CN2011/071892

a)gfjco{a)m [Z—%ﬂ (2)

Horb o, WG, o, AREIR, ¢ ROCEE L 3 kb,

Ap(t)=2¢p, sin[

A48 Q)M TR (1) UL S AR B KR PRI 2 1, (1) T D431

ID(Z):]O{1+{JO (n¢)+22(_1)"J2n (nw)cos2na)m[l—%ﬂcos¢s+
22(_1)n+1J2n_1(nw)sin{(Zn o [l—%ﬂsin(ps}
a)mrj
Sk
M EXFTLLES], SIS A S AL GIE 5 FEEE 5 DR & UGEBE 5. Kl
L, (1) B—GEB, AT LS RDBET SRR 5 =

()

ﬁ$,n%%ﬁ;4%%%%~%nmm%%&ﬁ,%:mMm[

[out (t)oc [0 Sinws (4)
ARG LR, FFIOGER BRIR 0 B 2530 [ 55 K h sin BB R EIX W [ -7/2 7/2).

EFFRIRT RS 2 SRR @, MR G BN IR Q IR AR RIB AN -

_4nRL

=——Q
¢S ﬂ,c

5)
Hop, T AR 1 SIRITIIA, DRI IO, R MR 3 LT
R, LOWOCLFR P KR . 4 (5) Btk (@) T LM S, 2T sin B8R BB I, TFFROk

T W2 B 0 B 0 RO Q R K S ﬁlﬁ%%& géj

METH R R] LAF R, PR IRET Se iR i) 2 230 BRI R Bl e DL K FE RO L, 56
~A(5), FEREITHOGET BRI B A0 B gk B G 3 5 RS 5% 4% 2% se AH A% AT F2ATC B 1R
ASCHR) RABUE ARG B

T ARG ITTHOCE BRMR ) shas e H, AT 2 TR B 5 2 200710160367.X AR B &4
PR T R, Al VR AR ARG ET BE R UEAT 2 AN AN R0 B IR AL R i, R AH L) B R A
AR T AT RAE I EAT R AL BN G, BB A HOGET B e i X (R ) B . H
50 200710160367.X {75 B LA T8 115 5 AL BEARL T IR O6£T BE IR BE 4% I 2 (1 S I =M 2 o

2



WO 2012/122713 PCT/CN2011/071892

FHB I ) T 87 PR B [ - /2 7/ 2) ¥ JRFI [ 237 /16 237/16), BIPJET 23/8 £,

B R IR OGS AL AR S AN DA T Rk i MRS, e — MR SR A L
TEAE 5 AT B, &N BoA A R & BT 0 A, SR T AR st L0 B0 T 15 5 BN
TR YR TR 5 R B LA™ AR (P, TR TR 5 R R ZE R S A e D S R R

KYINE

AR B IAE T3 —FOCET FEIR S B R SR e AR BRI 532, ml B 8800 2 I i
HIBE RS R SO ARRB IR B, HAEAN BB TG £T BERI S5 4, [R]IN AN PR BE R ASORS B B R 1
RRFERDCET FER N BIASTE [ AR WAL BEIR IR Zh AV A FR AN bl (1 RS S5, /]
LAt — 20 4R Ry e 2T BE MR IRk ERTEL ] DR 72 P 15, A2 H TR I 0T TR IR R B L 2T B R I 5
(RBT B G ET BERR A o

AR TT 5

—FOLET IR PR SR AR R ER DT, Ho, PridOBET RO : BOWCIRE S
v 1 RIS IR, TR RIRSS L MEE 2 5O IR, TR SR AR
2 IS, g G S 1 o in 05— HE s AT RIS 5 rid Ot s
BEF PTG as 1 RIE 0, iR R & i da im0 R DB I MU s e . {5 5 A 2
P B AR 5 BTk AR 28 Pl e 4 DBy -

1 X k=0 I ZEREMERINE T HATIEBMFR, 153 k=0 N ZIHRIE 5 10— IR AR 1

fi'7 S (0) MPGEEARIASE T Sy (005 o, k ARFERZI;
2) M S (00 Sy (0) HHAZE k=0 MZDEEF FEIRIIE= A 2% 7R @, (0), FFEHIATE—

AL E S 5L PB IRIUETE N 05

3) XfESE k I ZIRERIHING 5 REAT UEBARM, 7322 8T 20— OB E S S
(kv ZEEMRGES S; (o FRRIE S; (o Sy (k) BLRHT— I 2l i) — i I8
AT S1(k— DD ZIIEEMRME S SaCk— 1D, #52 MATI ZI 4% 5= SO @, (k)
fH,

BE— 0, PR W IN 20 RIS 2% AR @, (k) T J5VE A -

a) BSCHNS, (k-1)S, (k-1)S, (k) S, (k) AT 05 WURAT 0, WHEAT A b A0

LR B 2 SRS TR (K g, () = tan” {%j+PB;

3



WO 2012/122713 PCT/CN2011/071892

b) WS (k)S, (k-1)=S,(k)S, (k-1) KT 0, W: %8 (k-1)S,(k-1) KT 0, HZS4L

pﬂ@ﬁ%ww,%ﬁﬁm@@pm{%%}w,émaﬁﬁm

(ps(k):tan_l{%j+PB; WA S, (k)S, (k=1)=8,(k)S, (k-1) A KT 0, W: 4

S(k-1)8,(k-1) /N T+ 0 W, ¥ Z % PB ¥ i A PB-z ,» 5 i

S k . S k
¢, (k) =tan™ (%j+PB , T EESH @, (k) =tan™ (%j+PB )

Wi, BT AR ZI R A AT o, (k) (10
a) S, (k—1)S, (k—1)S, (k)S, (k) REAT 0 WHAT 0, WHATHE b,
W, AT s

b) WIS, (k)S, (k-1)=S,(k)S, (k=1) K+ 0, W: A8 (k-1)S,(k-1) KT 0, KZ

imwﬁﬁﬁme,%Eﬁﬁ%wngﬂm{%%ﬂu$,EW,E%ﬁﬁ

¢S(k):tan_1(%j+PB; WS (k)S, (k-1)-8,(k)S, (k1) A~ KT 0, W: 4

S(k-1)S,(k-1) /v T 0 W, ¥ Z= % PB H ¥ A PB-z , R J5 i

S, (K - oA S Silk
(ps(k):%—tan‘ (ﬁj+PB, N, B ¢, (k) = tan (ﬁj+PB;

o) MRS, (k)| >|S, (k)| , Wl: 48, (k) KT 0 W, %t (ps(k)zg—tan‘l{

W, B ¢S(k):—£—tan‘l{MJ+PB; RS, (k)| < |S, (k)| WS4

2 S (k)
_ o Si(k)
o, (k) =tan (Sz(k)}_PBD
%_ﬁ%,wﬁ@ﬁ%mﬁmpg%%wabmwﬂmﬁ%%ﬁm@@mw

BE—2B 1, BTl s s 2 RO T B i SR B i) i N S 2

4



WO 2012/122713 PCT/CN2011/071892
—FOGET BRI BB RS AR SO AR R IR DTV, P RO BRSO OISR & A%
1 SRR ER:, Pridmikisa — o 2 5-obamEs:, ik esf i S ik a s 2
ZIRER A, TR A 1 5 1 A R H A RN A S Pl O IR AL
TR RS 1 BOE 00, Pl 2RI &5 i o 5 — DR A B NI e, TR R A R
It 43 95— YO BRI . UGB R A\ IR, — U A .
PR AR e i H i S 20— A R (5 S AL IO TR TRAHAS . IR B
VAASCH (42 T3t 23 ) 5 — R G 2 R St R . TR — B RS B g s o 22— 90° A
B RS b ik i 3 i i e o e . P IRON
1 X k=0 I 2R ERIE 5 AT U AR, 193 k=0 I 2RSS — UGB g
55 S1 (0 I IKIEBARITE 'S Sy (005 i, k AREERZ;
2) W S (00, Sy (00 THEARR] k=0 NZDGET BRI M R SeAHRE @, (0), JFEHIZG1L
—FAL IR E S5 PB WA {E A O
3) MRS k NZERAERHIGE S AT IEBN, 133 20T 20— OE A RE S S
(O ZWIEBEMRES S, (Gos FHMRIE S1 (O Sy (k> BUAHT— B Z ) — Pl ik
RS S S1(k— D ZIRIEEIRTE S So(k— 1), #5E AaT i 2 M= 2= 0 AR o, (K)
fH.
BE— 2D, TR E TN 2] BB 2R AR o, (K) ERITTIER

a) BSCHNTS, (k=1)S, (k-1)S, (k)S, (k) AT 05 WANT 0, WEEATHE b); 7

LBt A 2 AT B 0, () = tan” (%}pg;

b) WRS, (k)S, (k-1)=S8,(k)S, (k=1) KT 0, W: %8 (k-1)S,(k-1) KT 0, K=

¥ PB F ¥ & PB+x, KRG ¢s(k)=tan_1{%j+PB NN X

¢S(k):tan_1(%j+PB; WS (k)S, (k-1)-8,(k)S, (k1) A~ KT 0, W: 4

S (k=1)S,(k=1) /A T 0 W, ¥ Z % PB ¥ F A PB-z , K5

S, () S, (k)

BB, Tk e e AT 25 2R SOARRE @, (k) (B 53508 -

5

%Mﬁmf{iQQH%,?WE%ﬁﬁgwhmf{ﬂQ%+Hh



WO 2012/122713 PCT/CN2011/071892

a)

b)

c)

HOEHWS, (k=1)S, (k=1)S,(k)S, (k) 2T 0 WMENT 0, WHATLE b,
B, AT S o

WS, (k)S, (k-1)=S,(k)S, (k-1) KT 0, W: 48, (k-1)S,(k-1) KT 0K, #

%%MBE%%MﬂE,%Eﬁﬁ@wh—%ﬁm{?gnh%u?W,E%ﬁ

1

tﬂws(k):tan‘l{%j+PB; WS, (k)S, (k-1)-S, (k)S, (k-1) A~ KT 0, W

48 (k-1)S,(k=1) AT 0 I, KM PBEW N PB-z, KI5k

S, (k X S (k
(ps(k):%—tan‘{ﬁj+PB, 0, HAEH (ps(k):tan‘l(%j+PB;

HR|S, ()] > |S, (k)| > Wl: 248, (k) KT 0, Hith (ps(k):%—tan‘l(?((llj))j+PB;

B, EH (ps(k)=—%—tan_1(%j+PB; RS, (k)| <|S, (k)] R

H o, (k)=tan™ (%j+PB o

1 5.(0)

D, MIERAK @, (0)=tan™ ———L 15 k=0 W ZIEH = 7 A0 ¢, (0) -

5,(0)

HE— I, TR 38— MUK 8 5 TR R A O N\ B e
PRI 5 1, (1) 26 b IR ZSRE S 0 — Y M A 2 IE L Tsing, (k) > SRREIS 10— it

f M5 S IEEE T cosg, (k) PIE BIELHIA - ANIA], Rl LAy ) St e (5 A S R A 2, 0

WA QRIS H I, 3Rk LS B URAE 5 8 D00 H K i) e TUAH EL AT B4R R 11
7] R
IEEIIPSCEER

RS R RV AR 5 R0 B A 8 £ 20 ol B LA (0 AR L 1) B 451 IR 1

S, (k)=Csing, (k)

S, (k)=Ccoseo, (k) (6)

b, CON R IR REL

AW SE R B AR S AR BRES AP B 1D ARkl B 20 BRESRTEL. R

6



WO 2012/122713 PCT/CN2011/071892

PRI T
STEP 1 #J4fitk, #Ek=00%], HHFEBTTAHE:
o a8(0)
¢s (O) = tan S2 (O) (7)

RN, BAR LR E I HIE PB=0

STEP2 fREE, W Fhk=k+10%], £=0,12,.., $ATE 2 G E IR B4R soAl B B
BRI IRERMTBONALG S4BT STEPL AU Best e, BREZEEE N AT 21X
LUK VR B AR A5 R — B 20— Y LA B — USSR AR R 155 5 BT K ) B B3R R A T 40
CERAWHE 6. 7. 8. 11 5L, W€ & BRERI AR AL B SEPT(E PB AT REAS I Z1 1) 6%
BT ARRB I Bl @, (k) CBLIFREHME 9. 10, 12 LW . E/EHWHE 6 HEAT Mm%
S, (k=1)S8, (k=1)8, (k)S, (k)TN T 0 AW, QAT 0, BEATAIWOE 7 f8AE,  RIAET

BREUES, (k) S, (k=1)=S, (k) S, (k=1) Z&TE KT 0; WHRAKT 0, BEIHHT=H 5= o AR I
ﬁ(ps(k):tan‘l(%j+PBo XETHIHE 7, S, (K)S, (k-1)= S, (k)S, (k=1) KT 0, AT
SIGTHE 8 (B0, 2 AT PIBTAE 11 0BR0E . %0 T HIAE 8, WS, (k-1)S, (k—1) KT 0,
PAFHIRHE 9, Z5CPB LI N PB4+, SRTTHVTILEAE 10, It AOBHH A SEAR RS R 02

(ps(k)ztan_l{%j+PB; WARS, (k-1)S, (k=1) AN KT 0, BRI 4% 2% so A B I & AH

(ps(k):tan_l{%j+PBo ST AIBAE 11, WS, (k-1)S, (k-1)/hF 0, BATHFHE 12,

Z W PB W N PB—n, Zki AT WREHE 10, iR A% 4% s AR I B AE Y

(ps(k)ztan_l{%j+PB; WARS, (k-1)S, (k=1) AN/ T 0, BB 4% 2% so A B I & AH

o, (k)=tan™ {%j +PB .

STEP2 [IEREZM Belr TAEHIE 2 Fron s %€ 1, enl LA 3 Prosiyr %€ 2 SeBlips s
RIUCARBIIRER . fE7% 2, M T hk=k+1I%], k=0,1,2,.., PATE 3 GFEE F Prikfgs
WA IR B SE . EREZMT BUAI MG S X588 th L1 STEP1 #JARL I Bl €, BRER AL
SR TR = /7 A 2 — B R B R R S AT I 21— R AR AR S B

7



WO 2012/122713 PCT/CN2011/071892

I B A B AT I GBI HE 64 7. 8+ 11, 15+ 16 SEEL), #fd & —5 ER BRI A A7 I
B SEHE R A 2R RS 4 e A I el B JRRAE 94 104 124 134 14 528D . 56

TEHIWTHE 6 AT B S, (k—1)S, (k=1)S, (k) S, (k) =AM T 0 ({05, WdhT 0, W7
WA 7 (3R, BT S, (K) S, (k=1)=5, (k) S, (k=1) &5 KT 05 WA KT 0, 34T
JIWHE 15 FOERAE, BIAM]S, (6)| 2T KF)S, (k). S, (k)S, (k=1)=S,(k)S, (k-1) KT 0, NI
HEATITHE 8 HOSRAE, S22 WIHEAT SIBTRE 11 (BR1E. A5 FJIMTAE 8, 4L S, (k—1)S, (k1) k
T 0, PATIHBHE 9, ZHPBEH N PR+, SKMTHATHRFIAE 13, 0t AIBE % 43 SOAR L I 12

ﬁ?'ﬂ(ps(k)z—%—tan‘l{%j+PB; RS, (k=1)8, (k=1)AKT 0, Huth s a8 s AR

S, (k)
BAE 12, ZACPBEH N PB-mr, AKITHATHARAE 14, i 05 B 2 SOAT RS I

miﬁﬁ%wymw{i@quow%%%ﬁn,m%gwqﬁxhﬂ¢%o,&ﬁﬁ

¢“@z%%m%§%§}%ﬁ;m%&M;D&M;D$¢?O,ﬁﬁ%§% < S MR A
4 @, (k) =tan 1{? El;;j+PBo K FHIMHE 15, GRS, (k)] > |S, (k)| BEATHIBHE 16 f4R1E,

FIWE S, (k) 5 KT 00 RZUEATHAEHE 10 B4R 16, BE b 2 50 MR U 4
)
)

%wﬁmw{%%ﬂﬂ%oﬁ?%%ﬁm,&mpo,%ﬁﬁﬁﬁmmﬁﬁ,ﬁmﬁ%%

SRR R0 g, (§) = —tan {Eg}um 2 BUATHRHE 13 [ERIE, SR 2 doA

BIIR ¢, (k)= ( 2}

EREFPT BRI Z 0 AR ANLS, B3 SR P2 2 SO ARRE BT AL I S PR, R RS S, A
S, B0 F 00 2 45 A e R ME A R A . AR O T ARG T PRI AR R SE BT 2, AR

SR AR AT SN B ] BER A B 25yt I S o 7 AR R (R, AR AL T AL ARIR K
PRER IS B A SEILT ROG AT BER S AVE X — H IR 75 3 8 T A E R AR E H
A IGE T — Pl 3 R A Ve 2T BE IR BN a5 v [ 5 vey LU 491 [A] 1~ e M JE 10 5 i —— %A%

8



WO 2012/122713 PCT/CN2011/071892

RCARBERER T . 1% 5 e NI HERS, WL i A AT I 2 RN K B
IR A5 5 SR AV W 4 T I 2056 2 SO AR AR BT AR O R B, AT M e 2T BE IR RS T2 (1 R e e 5
IR RE TS R RS 22 U AR B A X R [~ /2 70/ 2), SR HEOBET FERR I &

B AR 2 v A ERES, T IACET FEIR I B AV AN 32 PR bl (0 RS S8, fER RS
FES AT BRI, Al LA — b4 e RABERIRG B o 1% 0 V22 TR 4 o PR 5 Ak
BT, AW ROTIABEIRER i LR AR AR DI RERI TS, TR RT A R OB RO L £ B
W] LA I 528 AL U AN A BE IR L, B s S IO AL

HIATEARMLL, AR PIFIBAR AN -

AR E T AT, EANSCEE 1 Bt e BB gl LU oo ohee CRARZS DS
IR TARER HLRGS ) BN Il (2% FE R SEAE, AEOGET FEIRRENS I B (1 R S8 50 1
£ JIT 68 I PRI G A 2% SO AR S SRR DX TR S8 5 [~ /2 7o/ 2) BB AIKIR), 3R B T S A%,

T I CET BEIR 1 328 v [ A B I G BER R A

AT, TFHOCET RO sh A8 B A RN Z bl () RO S 40, X IPHOLET I
WRRE— D4R ek BEAT L) B 3~ S 1 BB T IE B, b AR HE AR SO £T BE IR AT PATRL I A
AL G A RAAFE RS

B 1l w3

Bl 1. FFERGET BRI 5 AR 57

Bl 2. B AR SUAH RS PR ER A IRER I B R B (7 & s

B 3. B AR AR RS PR ER A IR ER I B AR B (T 25

B 4, R TR AR SRS M 2% TEAR RS BRI

B 5. FE TR T SE A% 2% e AR RS IR

o, 1=H0OW6HE, 2—Wikd, 3L, 4—UHEE, S—&WEE, 6. 7. 8. 11,
157 16 73BN S&AFFIRHE, 9. 10 124 13+ 14 0 HUNTFEHE, 17— BOREI S AREE: Hefs
He, 18— {55 AbFEATHL, 19— HUBTE A E, 20— HORIRIEBEEL, 21— — VOB AR IR L,
22— UGB RS, 23 —BEAEE O, 24— (5 S AL BRRLE, 25— k%A%, 26—90° MK
FAESRE .

FLAAS i 5 2
ARG 4, B S ULHIAR T R AR S g 3

9



WO 2012/122713 PCT/CN2011/071892

AR 1A 77 3 BEHE B B 4 Bz, 2RI st AL US55 1, () B AL B 17,
SERATIORSR S BEAT ARG S, SR IR R U BRI IS 5 I, (¢) A ) =R B S iR U IR
T, [N EEAT IR A A BB I ST A/D CSREE, RJEHIAG T AT 18, Ak
18 W E ST R T, NS T AT — OB 5 M ORI S, — ORI
BE5IE Tsing, (k), ZIEEAEE S IEL T cosg, (k), 185500 A1F 20 LU B+,
LL A5~ AT AR B, A4S 3 IR RAR —RE B 5 S, (k) A1S, (k) k=0,1,2,..... X{FRIH
RS 5 AT R IR B 45 RS AS AR SO AR BR RSV AL 3 (L STEP1 A1 STEP2 A1 HJ H.
AR, fo i AL B S e, BURS R R oA IS A . BLD 18 [RIIN 4 8 718 5
I 19 Rt DIA s, AFILHRT A — OB AR (55 (R ST 5 42 il 2 el o
R AR o

AR 2 M)y RS EHEE QR 5 BRSNS REUE S T (1) SRR
20 BEATTEORRHE I IER, 1 HLIKHF E 8 B IR R AE 5 P I ELUE 5 R =R S R AR 5
e RLTBORTFIUE Ja BAE 5 70 PR, 73 | BEAT R — IR IR 5 5 CBEER 21 Jros ) MG
Befe s (B 22 ProR) . 7220 B R B n] 7RO S5 A8 P S IR R0 i Tl s,
S — R RS RAE s T 70 AT AL — R S (R 21 Jros ) R I I
fBS (B 22 Bon) il AR PR A ' B AR 23 54T A/D SRAE, AR IR A5 5 4
ABSEHR 24 BEATAE S AL, an Bmprid, —EBAEIATE S B Tsing, (k) , —IRIEBAREIEE

SEH T cosg, (k) M 24 B 564 P 95 B TR A5 B0 B IR 7 R0V 3 5 AT A 80, 75
S, ()RS, (k) k=012, 2 JFxt3HIMMRE 5 53047 & 15U A 45 th g STEPT il

STEP2 i (B S5 e AR IR ERASE, SR S DR R oA I (. AT S, £kl
AR SR LR 25 Bron ik 2], ARG sl o AR S, RN 21
AR 22 1) — URAEB AR TR AN — B AR 1A

10



WO 2012/122713 PCT/CN2011/071892

B F E kB
1. —FOGEF BE B AR 23 SuA R BRI v, oA TR S EF BB O IR & 8% 1
Y —IRiEas i, TR MRS — G 2 5k miER, ridtamm S ke 2
ZRER— S, TR A2 1 9 —un O 5 — #2573 H T B 25 5 prids ot 6
P FFTIA RS 25 1 HIIE—M, BB 25 r%ar Homf R 48— JE MRS A b L 155 4k
AR ER . BT A 5 BT AR B i i e HOD RO
1D X k=0 I Z SRR IE S AT I8, 53] k=0 N ZIERIE S 18— B i
155 81 (0> I YRIEWARRE S Sy (0); i, k A REERTZ;
2) MR Si (0. Sz (00 THHEARFR] k=0 I ZDGET PRI A% 4% 5 AHRS ¢, (0), FEWILAfL—
AR E 2250 PB RAIUEE A 05
3) XS k BZEREMERINE 5 AT I AR, 152900 20— BB MMIR G S
(O ZIRERRGES S, (s FFEAE S (. Sy (k) BLART—ZI — &k
RS S1(k— 1D U BMIRE S SaCk— 1), #i5E U ATI 245 25 5o Al o, (k)
fE.
2. WOBURIZESR 1 TR 70, FURRAEAE T I aff o2 22 AT i 2 5= 4 5% SO AR o, (k) (ERI 732
a) BAHW S, (k-1)S, (k-1)S,(k)S, (k) 2E/PNT 0 WIHRNT 0, WHATEZEb); HW
Y2 A = N = -1 Sl (k)
b) WIS, (k)S, (k=1)=S, (k)S, (k=1) KT 0, W: X8 (k-1)S, (k-1) KT 0B, KB

%E%%PME,%Eﬁm%WFm{%%}%,émﬁﬁﬁm

(ps(k):tan_l{%j+PB; WA S, (k)S, (k=1)=8,(k)S, (k-1) A KT 0, W: 4

S (k=1)S,(k=1) /~ F 0 B, 45 Z X PB ¥ ¥ N PB-x , A Ja

S (k X S (k
@, (k) =tan™ (%j+PB » T E ST @, (k) =tan™ (%j+PB o

3. WIBCMIESK 1 BT 7k, HAFAEAE T TR i o2 2 T I 20 i 55 23 5o i o, (k) I TT IS

11



WO 2012/122713 PCT/CN2011/071892

Wy
a) HILHINGS, (k=1)S, (k=1)S, (k) S, (k) 27N T 0; WIHAT 0, MHATHIE b, 0,
AT o

b) WIS, (k)S, (k-1)=S,(k)S, (k=1) KT+ 0, W: =S, (k-1)S,(k-1) KT 0, #KZ

§M$E%%me,%Eﬁﬁ@mngﬁm(%%ﬂu%,ém,ﬁﬁﬁﬁ

(ps(k):tan_l(%j+PB; 1S, (k)S, (k=1)=8, (k)S,(k=1) ZK T 0, M: 4

S(k-1)S,(k-1) /N T 0 ., % = % PB E H A PB-z , A J5 i th

1 S2 k Yy A -1 Sl k
(ps(k):%—tan‘ (ﬁj+PB, N, B ¢, (k) = tan (ﬁj+PB;

¢) ZZD%|Sl(k)|>|S2(k)|’ W: =8, (k) KT 01, ELfﬁﬁtﬂ(ps(k)=%—tan_l{S2(k

S, (k)

N—

j+PB;

A0, E%iﬁﬁtﬂ¢S(k)=—%—tan_1(MJ+PB; B |S, (k)| < |S, (&)] T Het 4

5, (k)
o, (k)=tan™ {Mj +PB

S, (k)
4.mﬂﬂgﬁlﬁ2ﬁ3%ﬁ%ﬁ%,E%ﬁﬁ?ﬁ%&ﬁ@mﬁmﬁg%%ﬁﬁkﬁwﬁ
ISR 2RI g, (0)

5. WIBUGRIER 1 Pk 7535, FERFAEAE T BT BR300 2 4t s 22— UK AR 5 P i eI AR S0 e
AL A\ R

6. —FOGET FEIR I A% 28 e AR IR ERTT i, e BTG ET IR B . BOWLIRE M G4 1
5 iRdeERE, Pridfiiciss a2 5 OUAMER, idtah 5 ads 2
ZIRERE AR, TR REAS 1 i O PRI SRR BT 2% 5 Frid OOt
REF PTG as 1R, PR 2R & A da i L — SRR I A\ S I, PR R AR I
it g o a S — U BB R AR . UG B R A N S T, — U AR RR R
TR AR AR e SR e — AU R e (S A B G . PR AR —
ORI PR AR LR PR 42 Tl 7 ol 5 — I 25 0 B i s P R — RAEB At VR A B ) 42

12



WO 2012/122713 PCT/CN2011/071892

26— 90" FHR S AG AT H 5 BT iR AR 9 s (0 o i b, HOB IR

1D X k=0 B} 242 RIS S AT I AR, 133 k=0 B ZIERIE 5 1 — RIS A
f5'5 S (0 A POEW MRS Sy (0); Hih, k A SRFERZ;

2) MR S (0. Sy (0 HHARR k=0 WZIEE BIRHMTER AR @, (0), FFHILHL
—tHAE W E S5 PB IIWILE{E N 0;

3) MEEE k B ZIREBINE 5 AT a8 A, 5287 20 — B R E S S,
(O ZIRERMRAGES Sy (k); JFRIE S (O Sy (k) BLERT— B2 i — ik
RS S1Ck— 1) IS SoaCk— 1), #1524 ATIN 245 25 sa A o, (k)
{H o

7. WIBCRELSR 6 Frik i) 751k, HARFIEAE T Fradk i g 4 8 I 20 B 4% 2% so AR @, (K) (I IV
H:
a) WA S, (k-1)S, (k=1)S, (k)S, (k) &7/ T 05 W/ T 0, WHEATHIE b); HI
Y2 A = N = -1 Sl (k)
b) WHS, (k)S, (k-1)=S, (k)S, (k=1) KT 0, W: 48 (k-1)S,(k-1) KT 0 i, K2

$PB WB O PB+m o, R G ¢s(k)=tan‘1(%j+PB 0 B

(ps(k):tan_l(%j+PB; WIS, (k) S, (k=1)=S8, (k)S, (k=1) R KT 0, W: %

S (k=1)S,(k=1) /N T 0 B, K = % PB B A PB-n ., A J5

S; (K . S; (K
@, (k) =tan™ (%j+PB » W E IS @, (k) =tan™ (%j+PB o

8. WTAURIEESR 6 BTk 9773k, HORRAEAE TR 24 nE 05 4 25 SARS o, (k) (10715
T
a) HILHINGS, (k=1)S, (k=1)S, (k) S, (k) 27N T 0; WIHAT 0, MHATHIE b, 0,
AT o)

b) WIS, (k)S,(k-1)=S,(k)S, (k=1) KT+ 0, W: =S, (k-1)S,(k-1) KT 01, #KZ

13



WO 2012/122713 PCT/CN2011/071892

§M$E%%me,%Eﬁﬁ@mngﬁm(%%ﬂu%,ém,ﬁﬁﬁﬁ

(ps(k):tan_l(%j+PB; WIS, (k) S, (k=1)=S, (k)S, (k=1) R KT 0, W: %

S(k-1)S,(k-1) /N T 0 ., % = % PB E H A PB-z , A J5 i th

S, (k ; S (k&
(ps(k):%—tan‘{ﬁj+PB, 0, L (ps(k):tan‘l(%j+PB;

o) WIS, (k)[>S, (k)| W 4S8, (k) KT 0 i, iﬁﬁtﬂ(ps(k):%—tan‘{

w5, E%iﬁﬁtﬂ¢S(k)=—%—tan‘l(%j+PB; B |S, (k)| < |S, (&)] T Het e

@, (k)=tan™ {%j +PB.

9.mﬂﬂgﬁ6ﬁ7ﬁ8%ﬁ%ﬁ%,ﬁ%ﬁﬁ?ﬁ%&ﬁ@mﬁmﬁg%%ﬁﬁkﬂwﬁ

AR 2 R g, (0).
10, BRI 6 T 7775, JURFAEE T IR T H A 28— HOA 28 55 TR Tk 28 O

SRR

14



WO 2012/122713 PCT/CN2011/071892

1
2
R o
5 e
R ﬂ
b (o)
1
6
S;(k-1S,(k-1DS,(k)S, (k) <0
; £ i

z_\‘
H 11

v

S (k=1)S,(k-1)<0
?

T
9 = 12 =
i B
PB=PB+rx PB=PB—rx
l / ' ' Y
10 LS k)
k)= = PB
@, (k) = tan Sz(k)]+

K2

1/3



WO 2012/122713 PCT/CN2011/071892

|

15

i 10

'

T )
@) =tan [ Sz(k)J-’_PB

@)= —tm’ (%)H’B @0 =tan”! [%}PB (/7s(k)=§—tan’1 [%]HDB (Ps(k)=—§—ta1f1 (%}FPB

2

K 3

/ 54/@\
R es

I (1) /”
[ O
> VRN » (5 S AbHE N
A/D —> {5 S
K 4

2/3



WO 2012/122713 PCT/CN2011/071892

5 TlRes

L) 2
N\
v > ﬁy_d%& > > {—;u
. wa_| e
23| o
/f?& 1 / A/D \ nﬁ@*zll
| TR _
o0/ |omE ” 4
A
2%
P
90° FF%
K 5

3/3



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2011/071892

A. CLASSIFICATION OF SUBJECT MATTER

GO1C 19/72(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: GO1C

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

shitt, open?loop, open w loop

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

[VEN, CNABS, IEEE, CNKI: Gyroscope, gyro, Sagnac w effect, fiber w optic w gyroscope, FOG, tracing, track+, phase,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

the whole document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A [US6028668A(ROCKWELL COLLINS INC.), 22 Feb. 2000(22.02.2000), columns 2, 4, 5 of 1-10
the description, figure 1, 2

A (CN101187559A(ZHEJIANG UNIVERSITY),28 May 2008(28.05.2008), the whole document 1-10

A US5438411A(US SEC. OF NAVY),01 Aug. 1995(01.08.1995), the whole document 1-10

A TP11351882A(NIPPON KOKU DENSHI KOGYO KK),24 Dec. 1999(24.12.1999), the whole 1-10
document

A (CN101408426A(CHINA AEROSPACE ELECTRONICS CORP.),15 Apr. 2009(15.04.2009), 1-10

[] Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim (S) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or

other means

“P”  document published prior to the international filing date
but later than the priority date claimed

“T”  later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“& ”document member of the same patent family

Date of the actual completion of the international search

02.Dec.2011(02.12.2011)

Date of mailing of the international search report

15 Dec. 2011 (15.12.2011)

[Name and mailing address of the ISA/CN

[The State Intellectual Property Office, the P.R.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

[Facsimile No. 86-10-62019451

Authorized officer

ZHANG,Yaling
Telephone No. (86-1 0)62085 722

Form PCT/ISA /210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2011/071892
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

US6028668A 22.02.2000 None
CN101187559A 28.05.2008 None
US5438411A 01.08.1995 None
JP11351882A 24.12.1999 None
CN101408426A 15.04.2009 None

Form PCT/ISA /210 (patent family annex) (July 2009)




E Rt R IR &

EE
PCT/CN2011/071892

A, FEHHE

GO1C 19/72(2006.01)i
IR E R & A 5 JAPCYBRH [F] I 1 18 [ ZK /) A1 IPC Pt 703

B. &2 S

2R H AR PR BESCIR (PR A7 R AR A ) 2K5)
IPC: GO1C

B AR 2R U, ) A A MU PR PSR LA A e 28 SR

75 E B s 2 D) ) A B0l PR RO PER A0 e, AN AT R 8] (i) )
VEN, CNABS, IEEE, CNKI *%)IUII’ E%%ﬂi" IE’E@%’ ﬁ%%ﬁ’ %%%‘3%! *H*g’ EEE/%: 7\162$’ GerSCOpe’
gyro, Sagnac w effect, fiber w optic w gyroscope, FOG, tracing, track+, phase, shift, open?loop, open w loop

C. Xt
H A= SIS, AEERT, $EUAAHICELTE FHIC I RUR) B K

A US6028668A(ROCKWELL COLLINS INC.), 22.2 A 2000(22.02.2000), i #1 1-10
PE2, 4, 5K, WE L. 2

A CN101187559AHTYL R %),28.5 H 2008(28.05.2008),4 1-10

A US5438411A(US SEC. OF NAVY),01.8 A 1995(01.08.1995),2:3C 1-10

A JP11351882A(NIPPON KOKU DENSHI KOGYO KK),24.12 H 1-10
1999(24.12.1999), 4> 3

A CN101408426A(H E AT R LHL T 24 7)), 15.4 H 2009(15.04.2009).23C | | 1o

O fopsrpies C R,

X w s R

* 5 HSCHF IR 2R Y,

“AT ARSI R T O BOR— BRI 3CH

‘B TEERRAE TR S AR R R AE A

“L7 A]REXT RSB E R AR SR SO, BOAIE S R
5 FSCAR A A i 5 | P O B TR EE Ay R B e 17T 5
MRS R ARG

“O" W RASRRIT. AL REEIAR T AT I

P oA B ST RS HE EEIR T TSR A B S

“T° FEHE HEBASER R Z B i, 5 HIEAERAL, EAT
SRR U 2 B R R B AT SR O

X ORFAIRSRRISCME, BB R MR, AEE SRR
KA ARG QG

YRR SRRSO, RS R S iR
2 & IF HIXPh a8 5 % T A4 AR R4 B 5 T
BRI RA QLEN

“& [AIHREF ST

IRl Py 2R 5 P e i Y H
02.12 5 2011(02.12.2011)

] B 2R 4R 75 i ] 38
15.12 H 2011 (15.12.2011)

ISA/CN [ 42 FRRBIAE 5 bk

FRAE N BRI 1 5K 0 R A )

o [ b TR T v DX IR P 4k 6 5 100088
HBES:  (86-10)62019451

ZRE

¥
pil

Al

FKIL
HIE S R: (86-10) 62085722

PCT/ISA210 R (5 2 7)) (2009 £ 7 A)




[ fp H1E 5

s
fﬂ[‘%g‘;ﬁigﬁ = PCT/CN2011/071892
RESEERNIEE AATEH A AR
LRt

US6028668A 22.02.2000 T
CN101187559A 28.05.2008 x
US5438411A 01.08.1995 T
JP11351882A 24.12.1999 T
(CN101408426A 15.04.2009 I

PCT/ISA/210 SR(FHREFIMHE) (2009 4 7 A)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

