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Abstract

In this paper, we formulate Kalman filter for calibration
of strapdown inertial measurement. unit(SDIMU) on pavigation
system level and analyize its peformance by ocovariance
simlation method. It has been shown that the calibration
neﬂndaxggestedinﬂﬁspaperismthrqelyinflwwedby
accuracy of a mounting axis alignment required in caibration
of SDIMU on IMU level.
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Table 3.1 Multiposition Sequence of Rate Table
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Table 3.2 Performance of SDIMU
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Table 3.3 Estimation Error of Kalman Filter

7} o] & V4 = A

Lxta s

1=} 2% | 3= 1= 2% 3%

Hlo]o] A .016 | .06 | .016 | 3.02 | 2.98 2.93
(eshr)[(e/hr)l(e/he)| pg ug 24

Az A4 5.85  5.86 | 5.86 | 4.29 | 4.28 | 4.27

(ppm)
LlE3-| .050 | ,043 | 040 | .028 | .028 | .028
(arcmin)
e | 0291 .029 | 029 | - - -
(o/hr/g)

7ol g JMEEA QAAS PP Pole AT tigiA
AMENF 271221 2718 o2 {8t} slREAde] Ll
the 282 2&3E ¥y adex 2508t0dd 273
PR ZAAEE e HAdon welzt oxe] Ao x|
BElE o JHRgde] Hgor Al MAs] gaEgoh wy
TR JlbEYgel 3 AeFFol A uehie seg
FEHE Alol= uiPLY] FPolx AMHF Ynile Fatg
FAER Y Adeixoly AgoR FyEHE WYL
vehiga Aadaelold 28202171 ozt Frslodrl. delz
Y 376 mla: YHEM 23 HF 2P A

— 306 —



T ogng nAA Y e Ueidrh oy AT FE A4
o 2AEE xlol2e} SIGEAL] RE oARAES TSI
Ay Wezye YU T4 WHRYL Utk A
NEE 7Mey AOR BUHLL

200.00
] 08000 Bx1
ceses Byl
pootey 4
?15000
2
Q
€
“~100.00 {7
- 3
=4
Fa
B
3 50.00 7
o
vooi LTY R Sy a5 5 2 C 0 0 3 o ) i EA
0 500 1000 1500 2000 2500 3000 ° 3500
Time(sec)
200.00 -
00000 Tax
oceeea Tey
b —ooee Tat
“E 150.00 4
s :
Q.
h
2
3
2 160.00 ]
L
o
Q
2
¢ so.00 ]
&
0,00 Frerrrrrrrprrrrrrrr e e e T P TT Tt T T
0 500 1000 1500 2000 2500 3000 3500
Time(sec)
1.20
06660 fxy
3 naseo fx:
aavan Byx
1.00 - 4600 Byz
- aabaen Bax
6 1 seees B2y
govao E
=
A
5.0.60 3
= 1
(=]
.a
Eo.40 i
: L
5
0.20 ] -
[XLE RN AR AL S Addfal s 2 522 0 2 S akdies ] 2 S
0 £00 1000 1500 2000 2500 3000 3500
Time(sec
a3 3.1 Agde o] FH 23} ol
Fig 3.1 Estimation Error Trend of Kalman Filter
1. 3 &
sEgcke BEARA Yy AAR dudidel 23E

y
A8 AgE Fduhdg Ao AgdHoldg Bl

e MUl UA AHE JHsEE A=) HEEM
7zt 18 cis]Al apaA o] o) xloj2 gl sldEA PR oA
B4F0] ysglen 2P YT U 4B A
2 e Aeg Uepd 3345l SBIM 410 Bl 7H8
Y Zles AwHch |3 stRad Eoel s Y AHeA
o} 223y Aatg B3 Hckd 7iZe] spiweg] dHolE
Hol& F4FEE IUSH APY7lel L85 A0E ¥4
2 4 Ug ZleE ughdc)

2 a2 89

{1] U. Krogmann, “ Identification Procedures for strapdown
Sensor Parameter by Laboratory Testing,” DGON-Symposium
Gyro Technology, Bochum, Germany, 1978,

{2] P. J. Donoghue and L. B. Cotter, “Test and Evaluation of
of a Dry Tuned Strapdown Gyroscope in a System
Environment ,” _

[3] L. Camberlein and F. Mazzanti, * Calibration Technique
for Laser Gyro Strapdown Inertial Navigation Systems ,”
SAGEM, France.

[4] K. R. Britting, Inertial Navigation Systems analysis,
John Wiley & Sons Inc., 1971,

(5] 2 &4, "2Eyrcky AP RA e 45 23 duyy
T4 R R AEuitta Majete] =E, 1988

— 307 —



