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Airborne imaging spectrometer with wide field of view
and large relative-aperture

CHEN Wei, ZHENG Yu-quan, XUE Qing-sheng”

(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China)
% Corresponding author, E-mail:qshxue2006 @163. com

Abstract; According to the requirements of an airborne imaging spectrometer for the wide angle and
large relative-aperture, an optical system for the airborne imaging spectrometer was designed using an
off-axis Schwarzschild telescopic system and a double-Schwarzschild spectral imaging system. The
imaging spectrometer has specifications by a field of view of 28°, a relative-aperture of 1/2. 5, and
working waveband from 0.4 pm to 1 pm. Based on the astigmatism-correction condition of double-
Schwarzschild spectral imaging system, the initial parameters were calculated. Then, the ray tracing
and optimization design were performed by ZEMAX software. The analysis and evaluation on the
design show that 88% of the encircled energy for centric and edge wavelengths is within one pixel;
both smile and keystone are less than 5% of the size of one pixel, so it is easy for spectral and
radiation calibrations. Moreover, the MTF of imaging spectrometer is more than 0. 59 for different
wavelengths, which satisfies the requirements of specifications. As the spectrometer has a smaller
volume and lower mass, it is suitable for airborne remote sensing.
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Tab.1 Specifications of optical system in imaging spectrometer

Parameter Value
Field of View (FOV) /() 28
Focal length of telescope fi/mm 26
Focal length of system f./mm 26
Relative aperture 1/2.5
Entrance diameter/mm 10. 4
Detector array size/pixel 1024X1 024
Detector pixel size/pm 13X13
MTF =0.5@38.5 Ip/mm
Spectral resolution <2
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