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Using Kalmen filter technology establishment of attitude and
cour erorsfor measurement ship inertial navigation sysem

GUO Li-hong, ZHU Wei , L1 Yan, LI Yanping

( Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciecces, Changchun 130022, China)

Abgtract : In order to satidy the need of testing the attitude and course of INS of measurement ship, the
paper proposes a new method of usng the Kamen Filter to work out the attitude and course error. Anayz-
ing the fundamental of INS calibration by theodolite and random wave of top. The calibrating attitude and
course error of INS would deduce random wave error , 0 asto increase the measuring precison of the ship.
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AE=- Ixws(A- A) , (4)
dG 30 5 30 I°
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E, AE, A, Tab.2 Rdationship between INS serror and measuring er-
ror when the INS sways
dG 30’ 5 30 1°
2 3 dH 0.12 0.39 14. 4 122. 4
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1 1
: =50, =100
pit = P61+23tP(1)2+At2P%2+q11 dp
P = RO ARG + 0.082° 0.027° 3
P2 = pR 4 2 ' ' 5 : '
Tab.3 Result of working out the attitude of INS
Sk, R = S+ Sr, 1 - 48.833 298 - 98.972 244
' 2 - 49.530 036 - 99.668 981
— 1 1
Ki = P/ (P + RJ 3 - 49.723 541 - 99.137 329
Ky = PP/ (P + R 4 - 49.723 541 - 99.137 329
, - 49. 452 604 - 99.228 971
PPy :
P, = o (14)
PY P AQ = 50 - 49.452 604 = 0.547 396"
AB = 100 - 99.228 971 = 0.771 029’
P5 = (1- Ky PI ,
PY = (1- Ky PP
P = PP - KPP, (15) 0.0015° 0.082
1 1 4
X2 4
X2 = 2 y (16) .
X2 Tab.4 Reault of working out the courseof INS
1 _ 1 1
Xz = X1+ Ki(Z - X1 (17 2 000 2.006746"
X5 = X+ Ko(Z- XD,
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1 S
SERRS Y '
°7 1l "l T 0o 1l :
P

(19



4 ;o 383

[1]

(2]

[3]

[4]

[5]

(6]

[7]

[M]. : ,2002.
HU X P. The theory ang application of self-navigation [M]. Changsha: Publishing House of Nationd Defence Science
and Technology Universty, 2002. (in Chines)
, , . GPS [31. ,1996 ,4(3) :40-44.
XU G, LU K, TIAN W F. Researching realtime Kdmen filter technology of GPS INS system[J]. The Transaction of
Chinese I nertia Technology ,1996 ,4(3) :40-44. (in Chines)
, ) , [M]. : ,2000.
HE Y, WANGGH,LUDJ, et a. Multisensor information f usion with applications [M]. Bejing: Publishing House
of Hectronics Industry ,2000. (in Chinese)
TITTERTON D H,WESTON J L. Strapdowm Intertial Navigation Technology[A]. Peter PeregrinesLtd. On Behalf of
the Institution of Electrical Engineers [C].1997.
) , . [J1. ,1999 ,7(4) :105-110.
ZHANG GM , WANGJJ, GUOL H. Auto precison calibration of theodolite with star photogrammetry[J]. Optics and
Precision Engieering ,1999,7(4) :105-110. (in Chines)
[J1. 11997 5(3) :71-74.
GUOL H. Sf-gabilization control of accurate optics syssem interference velocity by measurement ship[J]. Optics and
Precision Engieering, 1997 ,5(1) :71-74. (in Chinese)
[31. ,1997 5(1) :119-125.
GUO L H. Detecting of theodolite outfild static precison by catching stars[J]. Optics and Precision Engieering, 1997 ,5
(1) :119-125. (in Chines)

(1964-) , , , , E- mail :canyi33 @
263. net



