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Abstract — The rapid proliferation of spaceborne sensing systems is reshaping modern remote sensing research.
Today’s constellations include true-color (RGB) cameras, multispectral imaging (MSI) and hyperspectral imaging
(HSI) optical sensors, and synthetic aperture radar (SAR) systems. Although these data are represented as images,
they are not merely pictures: each pixel encodes a physically-meaningful measurement. RGB imagery captures
reflected sunlight in three visible bands and is often analyzed through spatial patterns, whereas MSI, HSI, and
SAR provide quantitative per-pixel signals (radiance spectra or coherent backscatter) that require physics-aware
interpretation. As spaceborne sensors proliferate and revisit rates increase, a central challenge is developing
scalable methods that respect underlying measurement physics while operating across spectral, spatial, temporal,
and modal variability. This plenary highlights open research problems in modern remote sensing analysis and
advocates for scalable, physics-aware approaches that bring together remote sensing scientists and the broader
image analysis community.
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