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Abstract In the process of target push-broom imaging by a temporally and spatially modulated spatial heterodyne
interference imaging spectrometer (TS-SHIS), the push-broom error and positioning error of the pointing mirror
and the satellite platform vibration can deviate the actual imaging position (z’, y") of a target from its ideal position
(x,y). This results in spectral mixing between adjacent targets, affecting the interference data reconstruction and
reducing the accuracy of recovery spectra. In light of the mechanism of TS-SHIS, this paper discussed the linear
mixing of target spectra caused by motion errors and the influence of surface reflectance difference on the accuracy of
recovery spectra. On this basis, the interference function of mixed targets was established with the mixing ratio of
adjacent targets and the surface reflectance difference as variables. Further, we analyzed the surface reflectance
differences of different spatial resolutions in China based on MODIS satellite payload data. Taking the relative
spectral quadratic error as an evaluation function, we explored the effects of attitude parameters of a typical high-

orbit platform on the accuracy of target recovery spectra with different spatial resolutions. This research provides a
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technical basis for the next generation of high-orbit greenhouse gas detection technology with high spatial and

temporal resolutions.

Key words measurement; temporal and spatial modulation; spatial heterodyne interference imaging spectrometer;

motion error; surface reflectance difference; relative spectral quadratic error
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Table 1 Main technical parameters of CO, SHIS

Main parameter Value

Orbital altitude /km 35786
Spectral resolution /cm ' 0.4

Spectral range /nm 1568 —1584
Littrow wavelength /nm 1567
Detector resolution at 20 pm 512 X640
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Table 2 Statistical results of surface reflectance difference of typical landforms in China

Surface reflectance difference /%

Target point proportion /% . ) Yunnan-Guizhou Yangtze )
North China South China Inland China
Plateau River Delta
80 5.7 5.4 4.1 7.1 5.9
90 7.4 6.8 5.1 9.1 7.7
95 9.1 8.4 6.2 11.3 9.6
98 11.6 10.7 7.7 14.4 12. 2
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