% 42 5% 3 b Gk AR 2013 4 3 A
Vol.42 No.3 Infrared and Laser Engineering Mar.2013

BDH YT RA TSRO FRBMET
REZERITY R

1. PEHFZFRKALFHEIRSDERLT YTERFZFRAELFREEMNEEZEZRT,
T K& 130033; 2. FEAFR K S, LT 100049;
3. PEMAFIRKALFHEIMS HBEB LI, TH KA 130033)

B OB RETEARRRILAL LN TR, B CAEETAEE 0 R R T RS

BT EBRG R LR, SEHKFTATEFTET OB RFITRES AL R0, M aE

BRBEURBERE, ARERIRGMEZERBREAET, EZARHLH AEME 2 e Fm,
Z

METZEMTAFEONHFEAY, G LBEILH T EGTAEALFT OO MAMRE, T4
EMASL B RITON AR EH RE, 2N BEIRFFTONEEGEA PR AER ST
THHELBENGIRKXZ ;KRG ,EFTHANSGIHCAATFHETLEET o B FHA,

KEW . M, RFF; Hh; FHFEHER

FESES: V19 XHEARE: A XE4HS: 1007-2276(2013)03-0747-05

Mathematical model of optical window under high-mach
flight condition

Ding Yalin'?, Zhong Chongliang*?®, Fu Jinbao**

(1. Key Laboratory of Airborne Optical Imaging and Measurement, Changchun Institute of Optics, Fine Mechanics
and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Aerial remote sensor is very important for obtaining ground information. For high-mach flight
condition, the mathematical model of optical window is the foundation for developing research on remote
imaging. The shape and refractive index distribution of optical window are affected by high-mach flight
condition, so that the image quality of remote sensor would also be affected. It is necessary to establish
mathematical model of optical window in order to improve image quality. Firstly, optical window under
high-mach flying condition was described and input parameters and boundary conditions of analysis were
defined. Secondly, the temperature field model and deformation model of optical window were
established. Then, the characteristics of refractive index was presented as a function of temperature.
Finally, the mathematical model of optical window under the condition of high-mach flight was derived.
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Fig.1 Imaging schematic diagram of a certain type of panoramic
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Fig.2 Nephogram of displacement field of optical window
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Fig.3 Nephogram of displacement field of quarter optical window
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Fig.4 Window axis displacement curve
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Fig.6 Schematic for solving the curvature radius
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Fig.8 Point coordinate diagram on the optical window
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