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Abstract In order to meet the requirements of small airborne remote sensing platform for imaging
spectrometer with high resolution and miniaturization, an airborne light and compact high resolution imaging
spectrometer system is designed using the imaging spectrometer structure form combined flat—field Schwarzschild
telescope system with Offner spectral imaging system. The working wavelength is from 0.4 to 2.5 pm, the relateive
aperture is 1/3, and the field of view is 7.2°. The characteristics and aberration correction principles of Schwarzschild
telescope system and Offner spectral imaging system are analyzed. Then the ZEMAX software is used for ray tracing
and optimization. The modulation transfer function (MTF) curve and spot diagram are given and evaluated. The
design and analysis results show that the airborne light and compact high resolution imaging spectrometer optical
system can meet spectral resolution of 5 nm and spatial resolution of 0.6 m. Optical system has simple and compact
structure and excellent image quality that approaching to the diffraction limit. It can realize the high resolution and
miniaturization of system and meet the application requirement of airborne remote sensing.
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Table 1 Specifications of high resolution spectrometer optical system

Performance parameter Values
0.4~1.0(VNIR)
Spectral band /pm
1.0~2.5(SWIR)
Field of view /(°) 7.2
Focal length of telescope /mm 240
F number 3
. . 1400%120(VNIR)
Detector array size /pixel .
1400x300(SWIR)
Detector pixel size /pm 18%18
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Fig.2 Layout of Schwarzschild telescope system
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Fig.3 MTF curves of Schwarzschild telescope system
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Fig.4 Layout of Offner spectral imaging system
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Table 2 Parameters of convex grating

Performance parameter VNIR SWIR
Spectral band /pm 0.4~1.0 1.0~2.5
Blaze wavelength /pm 0.7 1.75
Diffraction order +1 +1
Groove density /(Ip/mm) 50 50
Radius /mm 72 72

# 3 Offner JGilk LR RGBT R AR

Table 3 Specifications of Offner spectral imaging system

Performance parameter Values

0.4~1.0(VNIR)
1.0~2.5(SWIR)

Spectral band /pm

Slit size 25.2 mmx18 pm(SWIR)
Imaging magnification 1:1
Object space NA 0.167

MR EE AR 2R G B8 b, MG 22 BT 20 50 6 VINIR A1 SWIR 3% BE ik 47 LAk it , o 16 i
LB FR G A5 B R G i A UC TEC , K Offner 28 58 A — A S0 852 0 2 P A1, JF 3 a5 24 A 5 il PRI 3R
GEAEAS VA SE B AR, RGASH NI 5 s o B 6 FIIEL 7 73000 45 1 1 A [ 3% B 9 MITF il 2%, 4% 3% BOTE 2 4 i
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