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Abstract An optical solution to boresight error using tilted optical elements is presented. It can correct dynamic
boresight error for conformal windows which vary with look angle. A model of boresight error for conformal
windows is established, and dynamic boresight error introduced by a conformal window is calculated. The principle
of boresight error correction of conformal optical windows with titled optical elements is stated, which is proved
by adding a tilted spherical lens behind a conformal window. A design example is presented, and by tilting the
corrector which is used to correct the conformal window aberration, the boresight error for the conformal window
is corrected while the aberration correction for the window is not hindered.
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Fig.1 Schematic plot of boresight error introduced by a conformal optical window

3 MRSt AR 2= T A

BT RHLN B T IO R R G, N 2R o ZEOL RGNS S HOR A RIS
A AT AL SR R AR E R SR AR D i 5 A SRR 5.08 mm , HoAT XU R 7R Y 5 18]
2321 A2 0 2438.4 mm , 78 X 7 1] (9l 5621420 304.8 mm, [l 2 Hh+Z il 48 [0 S AL HE Ty ), YZ #E N T
T, X Z R A R T o ST B 117 Y2 AT N AR 6 S B 4 AR AR G BURE 3000 14 AR &R 40 T BEAR A 5
FOF AR 200 mm, FXU N 28, REGEWOLM S BN B ERES . AMBERRELEY T

imaging lens (b) /] imaging lens

(@)
w \ o
é_) s0e, /) 0°LA zoﬁ
e &

7 \

100 mm

YZ plane conformal window ———— XZ plane

conformal window
K2 B ERGEDME S (a) YZ V10 P 05 3L PS5 #1515 (b) XZ - 10 P 0° 91 1543 41 00 A 25 T ity 245 44 [
Fig.2 Layouts of a conformal optical system. (a) Layout for 0° look angle in YZ plane;

(b) layout for 0° LA, 9° LA and 15° LA in XZ plane
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Fig.3 (a) Boresight deviation angle Af and (b) boresight error € introduced by conformal window
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Fig.4 Schematic plot of the boresight error correction for a conformal window with tilted system
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Fig.5 Layouts of a conformal optical system with tilted spherical lens. (a) Layout for 0° LA in YZ plane;
(b) layout for 0° LA, 9° LA and 15° LA in XZ plane
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(b) layout for 0° LA and 15° LA in XZ plane
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Fig.9 (a) Boresight deviation angle A6 and (b) boresight error € of conformal optical system with the corrected aberration
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