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Abstract In order to meet the development needs of airborne hyperspectral imaging system, an airborne
hyperspectral imaging system with wide field of view is presented. In the system, the pre-telescope system is a
transmission system with wide field and wide-spectrum, and the hyperspectral imager is an improved Féry-prism
relay system based on Offner secondary. Zemax multi-configuration is used twice in the system design process, and
we attempt to design the improved Féry-prism of Offner secondary as a hyperspectral imager for the first time.
Besides, the Féry-prism hyperspectral imager is firstly integrated as hyperspectral imaging system for system
analysis. The design is innovative both on the structure and methods. The design results show that the field of view
of the system is 28", when the height of the airborne payload is 5 km, Swath width with the total system is
2.493 km, and the ground sampled distance is 0.6 m. The full spectral modulation transfer functions of field half
right and field half left are greater than 0. 6. Keystones and smiles about maxium are close to 0.2 pixel, and the
image quality closes to the diffraction limit.
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Fig. 1 Imaging analysis of airborne hyperspectral imaging system with wide field of view
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Fig. 3 Optical structure and performance of the fore telescope
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Fig. 4 Geometry of a converging beam with a

reflective Féry prism
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Fig. 5 Hyperspectral imager with Féry prism
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Table 2 Design parameters of hyperspectral imager with Féry prism

Surface number Radius /mm Thickness /mm Glass Diameter /mm Decenter Y /mm
1 257.737544
2 —257. 582667 —114. 925398 Mirror 35X 35 —45(number 1)
3 —139. 802125 —5.955811 ZF52 25 —3(number 2)
4 —133.891698 —15. 646459 Silica 25 0
5 —117.065962 Mirror 25 0
6 —117.065962 15. 646459 Silica 25 0
7 —133.891698 5.955811 7ZF52 25 0
8 —139.802125 100. 493138 Air 25 0
9 —241. 380340 —248. 309992 Mirror 41X 32 3(pick up 3)

Image —68(number 9)
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