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Two-Stage Static Correction of Aircraft Conformal Window Aberration
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Changchun, Jilin 130022, China

Abstract Aircraft conformal windows have asymmetrical shape and usually tilt relative to the imaging system
behind. Thus, rotationally symmetrical fixed corrector having the simplest structure can not be applied to aberration
correction for aircraft conformal windows. To simplify the structure of aircraft conformal correction system to the
greatest extent, the two—stage static correction of aircraft conformal window aberration is presented. This solution
makes fixed corrector applied to the aberration correction for aircraft conformal windows. The first stage static
correction is to correct the asymmetrical aberration introduced by the conformal window at 0° field of regard along
the axis based on some static correction method. This stage provides condition for using fixed corrector. It is proved
theoretically that the first stage static correction can be achieved by designing the inner surface of the conformal
window. The second static correction is to correct the dynamic aberration varying with the look angle introduced
by the conformal window using fixed corrector. The two—stage static correction principle of aircraft conformal
window aberration is clarified. Based on this principle, a design example is presented.
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Table 1 Configuration parameters of conformal window and fixed corrector

Surface Surface type Y radius /mm X radius /mm Thickness /mm Material Clear aperture /mm
1 Anamorphic asphere 2438.4 304.8 5.08 Sapphire 115
2 Anamorphic asphere 2477.56 303.25
3 Even asphere -500.097 \ 10 MgF, 94
4 Even asphere -340.682 \
5 Even asphere -235.326 \ 9 MgF, 87
6 Even asphere -307.275 \

2 RLIETC AR AR BR T AR 4L

Table 2 Aspheric surface coefficients of correction elements

Surface 4" order coefficient 6" order coefficient
3 1.596070x107 4.809368x10™"
4 2.720918x10” -4.586247x10™"
5 1.123372x1077 -2.831864x10™"
6 -7.204555%10” -1.710729x10™"
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