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Abstract

High resolution Earth observation using CubeSat platforms is constrained by strict limitations in vol-
ume, mass, and power, particularly when multi-spectral imaging across the visible to short wave infrared
(SWIR) range is required. While shorter wavelengths support applications such as vegetation monitoring
and surface reflectance analysis, SWIR observations provide critical information for moisture estimation,
mineral identification, and material discrimination. Integrating these complementary spectral capabilities
into a single CubeSat payload therefore remains a significant technical challenge. This study investigates
the design of a compact dual band optical payload enabling simultaneous multi-spectral imaging within
a 1.5U volume of a 3U CubeSat. The proposed system operates over a broad spectral range from 400
nm to 1600 nm and employs a common aperture configuration to support spatially co-registered data
acquisition by eliminating parallax induced misregistration while maintaining a mechanically compact ar-
chitecture. The optical payload is based on a catadioptric design, selected to achieve a long effective focal
length within a folded optical layout. A dichroic beam splitter separates the incoming radiation into two
complementary spectral bands, enabling concurrent imaging without mechanical switching. The system
features a 95 mm aperture, an effective focal length of 800 mm, and two degree diagonal effective field of
view. Optical materials and detector parameters are selected considering Low Earth Orbit constraints,
including radiation tolerance, thermal stability, and system level signal to noise requirements, with partic-
ular emphasis on SWIR imaging. Preliminary optical analyses indicate that high resolution multi-spectral
imaging can be achieved within the allocated 1.5U CubeSat envelope. The proposed payload architecture
demonstrates the feasibility of compact, common aperture optical systems for advanced CubeSat based
Earth observation missions.



