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Abstract: Aiming at development requirements of marine environment, ocean color and other fields,
an airborne improved Dyson spectral imaging system with wide field of view and large relative aperture
was designed. According to optical properties of marine environmental pollution, albedo value of dif-
ferent targets was used to estimate the signal-tonoise ratio (SNR) of target signal for expanding the
working waveband of the hyper-spectral imager to the ultraviolet. A detector with large pixel size and
an imaging system with large relative aperture were employed for the identification of weak signal of
marine target; meanwhile, integration time was reduced to avoid detector saturation caused by exces-
sively strong signals from inshore sand beach. The working waveband of the spectrometer was 0. 32~
1. 05 pm with relative aperture of f/1.8 and pixel size of 24 ymX24 pm. Mutual interferences among
slit, detector, optical filter and single lens were avoided through adding falcate correction lens. The

design result shows that the optical transfer function at all wavelengths of the whole optical system is

:2016-12-06; :2017-12-18.
(No. 41527806) 3 (No. 41504143) ;
(No. 14KG024)



1404

more than 0. 83. In addition, both the smile and the keystone are less than 4% of pixel size. The de-
signed imaging spectrometer is applicable to monitor marine environmental pollutions, especially ma-
rine oil pollution.

Key words: remote sensing; hyperspectral imager;estimated calculation of SNR; ultraviolet waveband;

large pixel size; large relative aperture
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Tab. 1 Design specifications of ocean imaging spectrometer s .
Parameter Value s
Spectral range/ nm 320~1050 . Mouroulis"*
Spectral resolution/nm <3
Field of view/(%) 29 , i
Spatial resolution/ m 5(H=5 km) d.
Detector pixel size/um 24X 24
Detector arpray size//gixel 512X 512 " ‘f /# LsA
Focal length of system/ mm 24 LSA:d(nffl)/[gn? (f/ # )2] D
Focal length of telescope/ mm 24 ’ ’
Slit size(L X W) 12. 288 mm X 48 ym [
Dee=0.25LSA/(f/ £#) . (2)
lere s
2
“““7:%073%#/;)2)' (3)
, Silica,
0.32~1.05 ym, f/1.8
d y D
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(5.7 nm) s .
3 . d. 0.32 pm
Fig. 1  Wavelength versus SNR for three different 1.05 pm 40 pm,
targets with sun zenith angle of 45°,observa-
tion nadir angle of 45°, 135° relative azimuth '
angle to sun, integration time of 20 ms and 2 .
spectral channels (5.7 nm) a=—arctan ( o (As) ; tere (Ar) ) 4)
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Fig. 3 Ray trace of dispersion system
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