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Analysis of angle increment error in conformal seeker
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Abstract: A conformal infrared optical seeker was designed to compensate its angle increment nonlin-
ear errors. The reasons to generate the nonlinearity of focal length and nonlinearity of deviation were
analyzed., the effect of these nonlinearities on the seeker control system was discussed and a feedfor-
ward compensation method for the nonlinearity was given. On the basis of conformal optics character-
istics, the principles of nonlinear errors of focal length and deviation were present in detail by data and
charts. Then, according to the angle increment algorithm in a seeker control system, the effect of
nonlinearity of conformal infrared seeker on the tracking error was analyzed and a feedforward com-
pensator based on an angle increment nonlinear model was proposed for the correcting angle increment
error. Finally, simulation work was performed to get the tracking error in the compensated seeker
control system. Experimental results show when the focal length of the conformal optical system va-
ries from 90 mm to 91. 125 mm and its deviation varies from 0° to 1. 109°, the tracking error can be

controlled under 0. 038°, which meets the requirement of conformal optical seeker for the precision of
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nonlinear tracking error less than 0. 1°,
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Fig. 1 Conformal optics with two fixed correctors
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Fig. 2 Angle increment system error in a conformal seeker
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Fig. 3 Angle increment calculation for targets
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Tab.1 Main parameters of conformal system
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Fig. 4 Variation of deviation error with abaxial angle
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Fig. 5 Variation of focal length with abaxial angle
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Fig. 6 Variation of angle increment error with abaxial angle

6 L, WA SRR R
AQ, = 0.000 4706, 4 0. 022 40, + 0. 006 34 . (4)

H 2 C4) BT LS I 580 i A 0 i iR 22 O AR
il 2R GE AL 0] B bk B AT AME AL AE

SibR RGP A 5] Sk By A R 2 A DK
FHWME T PR, TER T b, B bR Bk A IR R Y
HL B R 2T A0 P AR i, F bR 5 R R I 25
1K, AR EMERRESTI LS H

W Z BB ff . B g1k Z [ 04 B 2 a] LU
I T 5 1Y 2 2 L B R AR AT, AH 9 2 e fL
[EJ#E A 25 mm, ffH FibEEFEA R M HE
Je e R T 51 S AL B 48 A R ST 5] Sk 1Y IR A
B RO B AR . AL A A
1GOR B ARRATF L0 AN 8 1 R (5 5 R R 4R
K SDK-GO, 37 £ Camera-link 2 11, #10 2% £
TR L Sy e 55 R B i L WU 50 Hz, R4t
T35 Matlab-xpe SEBF A2 BV &, B R AR
A5 1 PGB i 2 A7 8 i o A 31 A TR ) B R
e, PG Ak 2 1 JI5E R P S T O L
FHOOALE L FEEE A R Rl A N 0 SE bR AR O
SR AR R 2

ik

LEHL
o . = (a{})m
E A= CIEn
& G|k iy
[ R R] ]

B 7 BRIk A RN T AR ER

Fig. 7 Platform for angle increment error test
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Fig. 8 Test platform for angle increment error
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Tab.2 Results of angle increment error for simulation and test
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13.186 0.383 0.428
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Fig. 10  Block diagram of inner gimbal control system
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Fig. 11 Bode diagram of disturbance in position loop
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