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Effect of Splicing Light Window on Airborne
Optical Imaging System

MA Jie', LIU Xiao-dong’, CHEN Jian-fa’, PAN Zhifeng’, WANG He-long’

( 1. Project Management Center of Naval Equipment Department, Beijing 100071, China; 2. PLA Air Force Equipment
Department, Beijing 100843, China; 3. Luoyang Institute of Electro-Optical Equipment, AVIC, Luoyang 471000, China)
Abstract; The splicing light window has good performance in terms of pneumatic conformality,
electromagnetic stealth and large size. However, due to the inconsistent state between the sub-optical windows,
the incident wavefronts from the different areas are separated and an additional optical path difference is
introduced. Thereby the system Point Spread Function ( PSF) is degraded, and the obtained image is blurred.
Therefore, analyzing the effect of splicing light window on imaging quality is necessary for the development of
high-performance airborne photodetection system. Through the numerical simulation of the image, the factors
affecting the optical imaging by the splicing light window are analyzed one by one and the image features and

formation causes are determined. At the same time, a design example is given to illustrate the method of

reasonably determining the processing precision and surface accuracy of the sub-window.
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Fig.1 Changs of optical path difference and wavefront
caused by different thickness of sub-windows
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Fig.2 Image blurring caused by different
thickness of sub-windows
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Fig.3 Changes of optical path difference and wavefront
caused by different parallelism of sub-windows
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Fig.4 Optical image blurring caused by different
parallelism of sub-windows
1.3 EEEEXT
FIEFSOLE A ARMERAMRS, minTH
BN T B EAE R BRI S S EE
%, BYCREER RS BTG 28T RARYT
B FRYE , A R B BRI AR T LA 45 T M, TR 3R &% LA
EPtEERER ARSI ERE 2, B PFRE T
BAT AT BR , B b AGE B B AT T B R RN R
TR RPN , AT ARIESLFE R SRR B IR A R RE
BS 4 THEOLE HOLE IR EARFHER

BV BB AR
-
-

- -

—

A5 ThREEEEEARTENKEL
Fig.5 Wavefront change caused by different surface
accuracy of sub-windows
THREEEREEA—BRBRGEHTERLE 6,
2 3|

2=Z1Im ] .3
3=m s || '

=l =1

b A EER

ERRNE
A

0 0,:1 ()2 0i3 0.:4 05 0607080910
Bk
¢ MTFiB{LIEm d B TEER L

B6 TIEEBREER RSB RN
Fig.6 Optical image blurring caused by different

profile accuracy of sub-windows
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Fig.7 Simulation of optical path and calculation
process of tolerance
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Fig.8 Monte Carlo tolerance analysis resulis
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