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Abstract; Hemispherical resonator gyroscope (HRG) is a novel kind of solid-state gyroscope that
measures angular velocity through Coriolis effect. The advantages of simple structure, high preci-
sion, low power, long lifetime, high reliability and radiation robustness make HRG the most suit-
able sensor for strap-down inertial navigation system especially for space applications. Not-limited
by quantum effect, HRG is regarded as an important path to high-precision miniaturized gyro-
scopes. This paper first introduces the basic principles of HRG, followed by its development his-
tory and current advances. In the end, the future trends of HRG technology are discussed.
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Fig. 1 The measurement principle of HRG
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Fig. 3 The ISA being developed by Northrop Grumman

> (CNES) Fli: [F i 45 2 4853 (DGA) 1 K 77 32 5.
H ATk IRFE 12 5 858 Regys 20, HZE (it
SEPEDLT 0.01C) /hy LB FiR2 250 5X10 °, £
BEALIFE L E] 0. 0001 %) /hM 200 HAHT A4 1H H
WA R b 187 A T BB RN T R T2 BER T
BAS, WK 4 Fi7s . BT, Sagem A 2 A BT A
2 BRIB R B2 A8 TR Bl B L 0T L S Ta) B e 58 400 i 2
N, Flan, B 2007 4F LLE, Sagem 2\ ] A 8 o
100 A~k 18 I [0 8 7E 245 (6] s D) i H 8 A~ #L 3 38
& AR Sagem P BRI IR FE BB IE LA ] &R
4is H 2011 4F DLk, iy H FE 3R B 4 Bluenaute
AHRS E 2B WA A A S il 5 R, BTk
R IINEH s Sagem 23 F] A R« KK 2F BRI IR B 1R
JEfA N RE5 A FE I 28 SR A BB R .

B4 A[E Sagem 7 FIKIEHRFE IR
Fig. 4 The structure of Sagem HRG

(a) Z=EEREFCIEET  (b) BlueNaute #1E S R 5
B 5 ;%[E Sagem ARIRKRT R
Fig. 5 Typical products of Sagem:
(a) Spatial rate gyro unit; (b) BlueNaute INS

A 7 > BRI PR P BRI 5 75 T AT 850 TR

JERIRR . BISHFFE T I, TRIRRL 7 Be ] g 2
FERTATE R B I v LB R ) L 2 T A s B

U L B T R 24 IS I 8042 45 1 2 A 1 A D sl B 03 )
B BRI IR B SR SR BB S %, T
FEE AR Dy T AR 3 hr B 30T 5 A 15 3 3 Sy 2 R
BT BT BRI IR FE IR, 0 A& TARFELEY
Bz —, A R B AR SS 100mm 2Bk
IEIRFEIE, 2RI E T BAR R 50mm BRI RS
18 HEHLERS 55 0. 005~0. 001(°) /h, BEHLIEE
FKF] 0. 005~0.01 () /h"2, T 75 4y 1l ik 20 4E,
2002 4EJEE , $7 B Hr v AR 35 - i JR i ) A9 HRG
2o PERS IS TE O 2 R AR R G 2R R
A, FREDRALHE 2 A 2003 4R % okt
HERCHLIR A R e 44 HRG 4 R4t
DA oA A, 17 BA 0 5w A RS R il SR 24 Ay 1 7
K EAEA 30mm BRI R FE IR, #2016 4R
SERL T REREHLAGPERE TR .

B P 2P BRI PR FE B2 46 T 20 4D 80 4EAR, &6 4>
5 H 1983 5 —R HRG N 4430 5 . PR AT
AHSCHIISAFFT . 90 4FAR 322k B BF 5% A 2 56
TERYBE, 56 TR BRI IR I M2 A BIF 9T B4R vh TR Bk
IR T B9 7 A R Bl R PE B S BF 98 I SE 50 50 E
1997 4%, [/ 5% HRG #EA47 5730, th o [ o 47
LA RIS A S OF s Ir b AT RE L L. 25
FE PRS2 H BT O T2 BRI PR e R A ] Jo 4 o L 3
LEAYHT V15 22 AN B AR SRR 5T R 9T B A7 A, 45 WA /R
T TR R MR Tolk K2 AU 2 it K K2
FEIRE Rl R R AR K25, Al BT 2002 4F M
il S —HEREHL, TAEF P Ao, AR B4 T
XA R TIR AThRE . 1T T 2003 4F 5 AR
THERERL AR IR T AN T A L I A 4 )
TE ISR s A5 5 A6 I 45 Jr i HORs — s F e LB
HUERRE /N T 0. 2C7) /h, REUE S —HEREHLIR
BT 2R RS T HRG B ER . RS
TR IR0 T 045 | v i O A i it iR
W ESCE o 2 BRI B R ) 25 5K B S T AR
fiE. 2015 4F, R R E K 863 1l H K H i
AT BR g BRSO A 3 3 56 i, L 3 ke S E A
BRI PRFEIENT AR 2 frstt 1

2012 4 10 H 3% A 2 BRI 3R BE 4240k 2 52 %
i 2 AR S (A TR AT SCE L — A IR BR
PR ML B T A 75 L nl S P A 23 0] BRBE 8 N fiE
1o HUIRT [E AR G A BT R T R BRI IR P
IR PTIRTERE Sh A MR RE AR Ak L ZEBIUAR A2 | 75 iy T
Iy m s,

Editorial Office of navigation positioning and timing.All rights reserved._http://dhykz.zghtgk.com



5 2 1]

EERIERBE BRI DR 5 i a4 13

®2 ERIMFIRERICBEIESHE

Tab. 2 Comparison between domestic and abroad HRGs
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