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The electromagnetic wave equation defines scalar remote sensing through four primary com-
ponents: amplitude, wave vector direction, wavelength, and time, which respectively establish ra-
diation, spatial, spectral, and temporal resolutions. Polarization, an intrinsic property of electro-
magnetic transverse waves, introduces an orthogonal two-dimensional vector to the direction of 
light propagation, presenting an independent information dimension beyond the initial four param-
eters. Integrating polarization resolution into conventional scalar remote sensing methodologies 
represents the sole pathway to unlocking additional optical remote sensing information and ad-
vancing quantification capabilities. From a quantum mechanics standpoint, polarization enables a 
comprehensive description of photon states, potentially elevating optical remote sensing to quan-
tum levels of precision. Despite the widespread deployment of high-resolution, multi/hyperspec-
tral satellite payloads globally, polarization-sensitive instruments remain scarce, with a notable 
absence of high-resolution polarization payloads. Current satellite-borne remote sensing systems 
are thus limited to either non-polarized high resolution or polarized low-resolution configurations. 
The future progression of remote sensing hinges on transitioning from scalar to vector methodol-
ogies, yet comprehensive theories and technologies supporting vector remote sensing are presently 
underdeveloped. This study aims to investigate vector remote sensing mechanisms, focusing on 
quantum polarization-based high-resolution spectral imaging methods as a fundamental explora-
tion platform. 
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