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Aircraft Conformal Window Correction with Tilted and Decentered
Rotationally Symmetrical Elements

ZHAO Chun-zhu, CUI Qing-feng
(Department of Optical Engineering , Changchun University of Science and Technology ,
Changchun, Jilin 130022, China)

Abstract: To correct the static and dynamic aberrations introduced by a toroidally shaped conformal
window on an aircraft across the full field of regard, a static corrector configuration was designed. The
corrector is composed of three tilted and decentered elements with rotationally symmetric structures, and
the surface of each element is aspheric. The corrector is fixed in position relative to the conformal window
and its structure is compact and stable. Based on the vector aberration theory, the optical design of the
corrector was presented and the aberration correction principle of the corrector was explained. The
results show that, at any field of regard angle, the vectorial astigmatism introduced by the conformal
window and the corrector are offseted mutually, and the static and dynamic astigmatism introduced by the
conformal window across the full field are corrected. The wavefront aberration of the conformal optical
system is less than one wavelength at the visible spectrum, and the modulation transfer function values of
the system are above 0.8 at 50 lp/mm.
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Table 1 Configuration parameters of the static corrector

Surface Y radius Thickness . Tilted Y Decenter
Element  Surface Material .
type /mm /mm angle /(°) /mm
Front  Even asphere 1594. 928
1 13 MgF, 21.9 20.8

Back Even asphere 381.096

Front  Even asphere 528. 731
2 15 MgF, 24.8 32.9
Back Even asphere 1150. 340

Front  Even asphere = —4348, 377

3 - 12 MgF, 17.5 —19.3
Back Even asphere ~ —906. 107

®2 RETHHERTRY TEFE MgF, {F b B IE J0 14 14 A4 Ak 3 Bl i ) 1 2%
Table 2  Aspheric surface coefficients of the TR T L 0 20 s W A 2 3 45 hn T r 7 B 3 3R T T
corecion emen T G Al o 1T A R I
Element Surface coefii;i:rrl(t{j;()*” coeffic‘i;:f/elroﬂ"; HESEAL FE OCHIE A B A M AL E 05l AR
, From  —0.520031 3. 426360 iif%ﬁﬁ%ﬁﬁu@ 6(a)‘$md?%§ﬁ£‘%§?!g%%
Back 6. 235289 4507798 AR A WAL 6 () 5 8 A4S JEIE 5t 2% R 48 i K AR L
, Front 13. 96865 2 779614 S anE 6 (o). BB 6 W] LA L HIE 8 0 5] A AL
Back 6. 438270 1.560823 5K EMRBIA B HUE G T I E AR SRS

; Front —11. 25785 —26. 23661 1 5 A AR B/ 53X 55 B 4 AT 45 SR AR AT

Back —19. 23154 —27. 47004
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Table 3 Results of tolerance analysis at 0° FOR

Relative field MTF MTF+ Tolerance
(0,0) T 0. 8634 0. 8371
(1.1 T 0. 8383 0. 8021

S 0. 8455 0. 8083

(1,—D T 0. 8803 0. 8620
S 0. 8859 0.8715

(—1.D T 0. 8383 0. 8049
S 0. 8455 0. 8015

(—1.—D T 0. 8803 0. 8630
0. 8859 0.8716

R4 ISEABABREFTER
Table 4 Results of tolerance analysis at 15° FOR

Relative field MTF MTF+ Tolerance
(0,0) T 0. 8684 0.8399
(1.1 T 0. 8407 0.7891

S 0. 8620 0.8252
(1.—1D) T 0. 8130 0. 7904
S 0. 8180 0.7511
(—1.D T 0. 8491 0. 8048
S 0. 8544 0. 8148
(—1.,—1D T 0.8715 0. 8557
S 0. 8308 0.7761
3 it

ASCRA T — Bl T ARIE RHLIL IR 61 E 5 22 B
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