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Study on coarse alignment method of airborne SINS

CHEN Liang, LI Hongtao, WU Jie
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Abstract; An analytical method of coarse alignment in flight based on quaternion which can be used in landing system was presented without

any restrictive condition of dynamic process and flight stability. The formula of the coarse alignment which can solve the attitude of the airplane with

the velocity measured by GNSS and specific force measured by inertial measurement unit were derived. The factors affecting the alignment

performance were analyzed. The simulation results show that the method can be carried out in wide dynamic range with high accuracy, high speed

and low computer complexity and can satisfy the requirement of speed and . precision of flight coarse alignment.

Key words: SINS; GNSS; initial alignment; quaternion; integrated navigation

CHLPEIL 3 Bl B FALRR T 2R ARG HA
PR E iR SRS, X Al SRR B 1A 2 e
Ko HILHERRIE SR T AR A= P E i 3l
RE ST, LABORAE S R 0 m] 8 52 P i L A R
SLEATIRE 1 o ) e A B R A B A S
ARAT, M) A 28 2515 R B RIBUZ ) f o HE 1Y S A
EHE A

1515 28 G X0 1 53 S RS 9 RS 0 o A 3o
Rt o RLGH VSRR X R P AR A X PR JEE LT 38
AR EEPEARRARE LI TR MERORS RE . H AT
FE] PR &AL S SR R o o O BT 5 L e 222 ut
SRR TR, HEOR RHUR R 2 H 2
KB, B B RATARZS 1 29 RO B 2
W, HASRERR . PUoCBOk A A58 122 1
P RAT B SN, ToAT SR A R
R Mo WA GPS B & 22 70 45 2 (19 0 2 B I
SINS JMAFHY L 1, Al 57 3 /4> PO oo Bk #0512
% IE R R AR RAT I, D0 3 3 RE s /)N T 4 1)
L P ] 1 AN PR BT R

«  UeFs HHEF.2012 —02 - 08
E£TH Wm0 FH 058 A 015 v B3t H (CX2011B005)

AT — R T R, — AT ZE R T
J7RAE M AR BOR . ARSCHES T —Fhil i
AR 2R P THE ARG Ak A >R 25 25 DU OB vk, ]
RIS

=R EM T T &

L1 ExENTHGERE
AR R KL S0 AR LR AR AR &R
KL BRI 225 DR SRS, CHLA XL
Yy GO B0, AE X A 6K B BRARURS LT AT s i
KA, MR FE AT IR R R A e g, O A5 &
Jon R A R A iR 25 . AL GPS AT Y
FEAR R, 2500 SOk 3 P 45 314 ARG 2
B TR AT FROR N
V. =f, - Q. +w!) xV, +g, (1)
V. SV, Fll g, 5l s BE | by | R A
TN A A AR R &Sl o3 e K, e, F
o, 53 5 A 1l [ AP 2R R L R R X b [

EEB N AR (1981—) 5 IR & A, B 4-0F524: , E-mail ; chenliang3041@ yahoo. cn;
RARGREESR) 5, 287, W1, 44 5l , E-mail ; wujie_nudt@ sina. com



42 4

MR R, 5 SECEU S A PR T i - 131 -

FIels s BEAE AL R A S i R i
fn :an®fb®Qb*n (2)
Oy, F AR Z n BIMRAAR R b 1 e 5% U
JCEL, @, P L DU SRR f, MR L
MR, KRS P e Bl A R i (1) A
(2)74
V,+Qwj, +w,,) xV, -g,=M(Q,,)M'(Q,,)f,
(3)
X M(Q,,) F M’ (Q,,) % 17 14 U T £RlE
BERERES o AT AR AR AR AR
(g0 +4q1 =6 =g Vs + (24,45 +2909:) V,
+(29195 —2499,) V, =0 (4)
Qo491 5q2 5 PHEFE DU TCE PUAS 73 5, K i
X (3) A (4) L AL bE Jr fE 4l vl 15 3] T R
SR AR ZR I E R DU o8, (A A AL S k38 R AR
et R AL e O K, ELRIE Y 8 5 X A
(AR B2 REMAAR K, A 2 15 31 3 et A o
1.2 MTEirRkEA i
LA fo RV AE AR BR 2R = A2 40 B 4%
FH R AR A AR R N =B A i B AT
RS RV ARIBR R, K f, MV, SIRBER
[E3% , PR Lo 3 5 f F V B4 %)
Ja R AR 2R 5 T T AL AR R EE A, X Y T
KPR AR bR R 2 AR R S DU TR, 55—
WG T S, A0 f, FrAe i (0 207 O i w e , 1
e G 1 f SRR AR R RN AR BRAY B f, A
RIERE G fr, KM R R IR % T £ 8558 f
e BRIERE G 1V, 0T yoz ST N . PHIK
JHE G %ok 157 1) DU G HBOAH 37 B 00 2R 28 2R A AR A 2R 1Y)
JERE DUTTHL
BTN — W s B . TERHN u,
R FAR 6,

z

Bl S Al b 2 A 55— UKERe
Fig. 1  The first revolution of navigation coordinate
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Fig.4 The analysis of attitude error
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Fig.5 The effection of sideslip to attitude error
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