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A Moving Base Alignment Method Based on Velocity Integral
Matching for Rotation Modulation Inertial Navigation System
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Abstract: As in the GPS aided moving base alignment process, the velocity measurement noise by
traditional high accuracy alignment method affects the accuracy and time of alignment, which re-
stricts the realization of arc second level high accuracy and rapid aligment of the rotation modula-
tion inertial navigation system, this paper proposes a rapid motion alignment method for rotation
modulation INS based on velocity integral matching approach, builds the error equations of rapid
moving base alignment and establishes the Kalman filtering model to eliminate the special move-
ment requirement of moving base alignment for carrier aircraft. Finally, the simulation experi-
ments of moving base alignment with velocity integral matching and velocity + position integrated
matching are carried out in laboratory static environment and moving vehicle environment. The re-
sults show that the velocity integral matching method proposed in this paper has the characteristics
of fast convergence of error estimators, and can effectively shorten the alignment time on moving
base without the decrease of alignment accuracy, compared with the velocity + position integrated
matching method. In addition, based on the rotation modulation, this method can eliminate the
maneuvering requirement for carrier aircraft during the process of moving base alignment.
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Fig. 1 North velocity measured by GPS

TE AT TR % BRG E 2% F F  (RIE B 3 R
G0 P RE L I A 10 R Ok R R ) R o T
DA RS A v TR 0 T AR A g SR 0 N kA
22U LN 5 B jE B FR DU i o e R BR AR



555 ) L T B AR 0 T T ) I8 5 9 o 5% 3 2 8 0 Ak e X U T 35

oA A% 1 B R T LN ot BT R 0K ISR P O 5 R 22
FASCAE . 33X Bl 75 35 BEAE b RE /) 2 3000 M 7 X O 5
P9 52, A7 AR 8 2R O A A RS R

7S 33 B AR 3 DT L R 2R 8 8 o AT RS 6
e FEDE PO R R AT B A B S T
2 LI JBE 3 590 BR3P Al 2 A Dy i 0

TR ERS N
Lo :J”v a~ ST, N
AR 15 T R -
LS:J””Kthasﬁiver (8

SL=L*— L™ = > \V'Ty — >,V Ty = > 3VTy
(9

Hop, TREEHE L gps R ER . #AEFB S R LU
s N EbR: T ARIR SBT3 5
W N =Tx/Tw AR IR & Ul J5 9] v ) & 1
SR RE Y, R R 5 D0 SR ) 0 b R R
i, ARIE TR S A S S R W
TR R 22 LA a0 B[R] Ay [E) B R A R OR = 08 U E
Wy 2R .

RIR S8 U F A BT 2 — P /Ny 2=
it ZE MBI T 0 2 G M R A MR S RS BT
3 2k 0 i K X R ge R A AT AR .

By B JAE OO M S AR TP ) R R 2 R AR

X =AX + Bow
Z—=HX +v (10)

K. 0 HRGWEF ;0 HallEH RS E X =
[$.0V.8¢.0h.0A &, . V.OR |}y ;s I Z = L, —
L, =[0L, 8L, SL.J5L.:¢p MRSV N ik
IMU 5 T 5 50408 3 B 1R 25500 .0h .OA 4301l i 45 B
i BN R 2 e BB IR RIERS ;V IR F R %
it s OR R = HEAFRE s IRASHE R A FOULINHE B4 H AR 5 SC
12 T I A IR 15T B AR R o R 25 T R
i E .

3 {FEWIE

o BAEAS SCHR Y T i 5 AR G 4 T
e 7 A7 Dok 555 T SO0 AR 7 R L 4R e R 22 A O
Wae IR J3E Ty T ) A 7 S 8 2 A R A G
62 N B %

IR SR 9 O 47 BE M5 e e 3 o 15 R 48 2
SRR FEBRE R LT 0.01C)/h, BEALIEE &R %L

0. 0005C") /+/b s T B Z M A T d0pg . BB
lE 2 TR IR T = 64s, KK 2 0% 8 19
N Ty =1s, DEBEMIEHFWN Ty =100ms, 5L
W BT T A H DL A0 DL R B by i v
3 91 R L B 7 R o R R 43 DG A LR
I 5 o A A T 25 SR L AN E 2 B

— DI T S
A R ER
0.14 I VMLV 5 B R T Y 2 DA
_ 0.2 ‘ LRI A
= )
ﬂé‘ 0.10
g 0.08
= 0.06
£ = 0.04
5 5 0.02
g 0.00
5 -0.02
-0.04
B 1o S L L L B B B B B B
0 120 240 360/480 600 720 840
tls
B2 IUEHRSHETHMHEECFELEY
B a1 5K HE f b R

Fig. 2 Estimate of azimuth misalignment angle with two

kinds of base information in laboratory static environment
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Fig. 3 The trajectory of car during aligning
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Fig. 5 Estimate of azimuth misalignment angle with two

methods in vehicle experiment
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method after alignment in vehicle experiment
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Fig. 7 Estimate of gyroscopic drift with velocity integral
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