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Compensation method for scale error of optical strapdown seeker
using UKF
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Abstract: Aiming at solving the disturbance rejection rate problem produced by scale error of optical
strapdown seeker, a real time compensation method for scale error based on Unscented Kalman Filter
(UKF) was proposed. The mechanism of disturbance rejection rate caused by scale error was analyzed,
and the nonlinear filter model considering scale error was built by missile-target relative motion equation
and optical strapdown seeker measurement equation, the UKF algorithm was adopted to estimate scale
factors, and the scale errors were compensated by the method proposed, finally a math simulation and a
hardware-in-loop simulation were put forward. The simulation results indicate that the scale factors can be
estimated effectively by the method, and both of missile system stability and guidance accuracy are
improved after the compensation.
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Fig.1 Block diagram of angle control loop in optical strapdown

seeker

HIPETL AT, o AR a2 Sl i A AR B [l - L
FIZEZSFEMRAMEE ] % Ly 5 A BEIE G- HIRTH I, w22 51
RN A 1 A R e O 2y 3 B s T S 2
G Sk TN 25 BE MR 2 ] 14 20 R 22 LA K P 9 8l )
Sy J R AT R SR A Bl Y R AR R R, SR R
B LN, SCrp HU R 220 8RR 2415 Sf 1 el 2 2 1)
BB 1 R e . I B S SR RE S
BESRER Y fRT AL 9 P3G 45 K AT kg, AR 2 s

Differential Filter
system . system PN Autopilot
g,

Seeker
& a

& | Ts+1
Vs
2 T4k i 4 i (] g Je JHLATE ]

Fig.2 Block diagram of angle control loop after simplification
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