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Hyperspectral remote sensing technology plays a crucial role in land cover classification and
environmental monitoring. However, the quality of hyperspectral data is often compromised by
atmospheric effects. Traditional atmospheric correction methods are typically performed on the
ground, leading to lengthy data processing cycles and poor real-time capabilities.!!! This study
proposes a novel approach to address this challenge. The utilization of the Advanced
Synchronization Monitoring Atmospheric Corrector (ASMAC) for real-time on-orbit atmospheric
correction is proposed as a means of enhancing the quality of hyperspectral remote sensing data.
In contrast to previous SMAC payloads [2, ASMAC is capable of synchronous measurement of
atmospheric parameter information, as well as on-orbit computation of atmospheric parameters
and atmospheric correction. The system employs a split-aperture multispectral polarized
atmospheric detection system and an onboard real-time computing processor to accurately
calculate atmospheric parameters such as aerosol optical depth (AOD) and columnar water vapor
(CWV). The ASMAC instrument covers 10 spectral bands, including four narrowband bands that
are specifically designed for the detection of aerosol layer height using oxygen A and oxygen B.
To mitigate the effects of cloud, ASMAC restricts the instantaneous field of view of the ground
point to a maximum of 3 km. This study also introduces the working principles and design
strategies of ASMAC and evaluates its advantages and challenges in real-time on-orbit
atmospheric correction. The results demonstrate that ASMAC is capable of accurately and in real-
time generating atmospheric and correction parameters that align with the spatiotemporal
characteristics of hyperspectral images. This capability offers new avenues for real-time tactical
decision making.
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