% 43 K% 5 Lo sk A2 2014 %5 A
Vol.43 No.5 Infrared and Laser Engineering May 2014

REXAFS5| A AL B ERBH S MG

IR AR KA KR KL E B!

1. FPEHFZRKELFHEIRSES WEH R, 54 KA 130033;
2. PEAFRKF, LT 100049)

W OB, ARG RKRFIAMERARE, ELTARKFI LM FERY RERBEFHET X R
HATME AR EBABSE AR, G4, 21T ARSI AP, 4 A Taylor BRIt 2
PAT R MEAL 3 AR ERE B Z S IUATF S AT A AA X R IR FALK A ik A ok R 4 at it
BRF5] k Rk AN BARALE, A ik R e 9 2,3 B Mo +48 5 Kalman J8 0k 77 ik A& H RS A ik B R
Jo , AT ME AR FEMABE LT LA RIE R ARG AER, S RAN A8 F k%R £/ T 5x
10-5rad/s, /B AF 3% £ T 0.3%, i T BABF ZW BN, A0S FI AR FEABNEH T, KA A
IR F A 19.2rad/s #9428 & Kalman 789 35 , ALk A ik F 45 1R 200 T 4x10rad/s, 48 A 3K 4 7 k09 1%
HRERGAE-NZRMEALREBRBES L L EZRNRBAHFRATHES S SRR GZR,
KEEIE: AT FI K, MAAEE; 445 Kalman

HESEE, TI765.3  XHEAREM: A XE4HE, 1007-2276(2014)05-1587-07

Line-of-sight angular rate decoupling and estimation
of strapdown optical seeker
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Abstract: In order to accurately estimate the line-of-sight (LOS) angular rate of the strapdown seeker,
strapdown seeker mathematical model was established, decoupling and estimation algorithm of LOS
angular rate was based on the movement of the missile and target relative relationship. Firstly, a
mathematical model of the strapdown seeker was established, and the Taylor series was used for its
linearization. Secondly, according to the movement of the missile and target geometry and coordinate
system relative relationship, the LOS angular rate decoupling algorithm was derived. Strapdown seeker
can not directly measure the body line-of-sight (BLOS) angular rate, differential coefficient+steady-state
Kalman filter was proposed to estimate the BLOS angular rate. Finally, LOS angular rate decoupling and
estimation algorithm verification system was established and simulation experiment was carried out. The
results showed that, the absolute error of decoupling algorithm was less than 5x10®°rad/s and relative
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error was less than 0.3%, the correctness of the decoupling algorithm was verified. Under the conditions

of containing seeker mathematical model,

the steady-state Kalman filter was used by the angular

frequency of 19.2rad/s, LOS angular rate estimation error was less than 4x1073rad/s, nearly an order of

magnitude was improved than direct differentiation method estimation error. The decoupling and

estimation algorithm of the LOS angular rate can at the same time meet the requirements of the guidance

system accuracy and dynamic performance.
Key words: strapdown optical seeker;
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Tab.1 Strapdown seeker parameters table

Index Parameters

Camera delay 0.02s

Resolution ratio 0.028 (°)/pix
Zero-order-hold 0.02s
Bias error Uniform distribution U(0,0.028°)
Image processing uncertainty ~ Normal distribution N(0,0.028°)
Quantized error Uniform distribution U(0,0.028°)

Scale factor K Uniform distribution U(0.66,1.33)
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