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Abstract

This paper presents a novel approach at constructing a 2U Earth Observation (EO) Imaging Payload,
developed as part of a 6U undergraduate student-led CubeSat mission at the National University of Singa-
pore (NUS), with the goal of demonstrating on-orbit edge Al in a maritime vessel detection application.
The imager targets a 5 meter ground sampling distance (GSD) at a 550 km sun-synchronous orbit to
enable edge Al imaging in orbit, and is being implemented using only Commercial Off-the-Shelf (COTS)
components under heavily cost-constrained conditions that are significantly lower than typical budgets for
comparable industry projects. A detailed component-level cost breakdown analysis will be presented in
the paper. The design is based on a COTS optics train and sensor that were selected to explicitly manage
the balance between compromises made on pixel sampling, diffraction limits and volume used within the
allowable size, weight and power constraints of the 2U allowance. The design approach is driven by tech-
nical calculations and engineering trade-offs in optical performance resulting from volumetric constraints,
project schedule, and the availability of suitable COTS components. While the diffraction-limited ground



resolution slightly exceeded the 5 m target, this was deemed a mission acceptable trade-off between op-
tical performance, volumetric constraints, and ease of procurement of the COTS components. COTS
components were evaluated for optical compatibility and material outgassing compliance, and modified
through rapid in-house prototyping where necessary to meet requirements. The design and manufacture
of a custom lens adaptor was required to achieve the precise flange distance while maintaining optical
alignment and structural rigidity between the selected COTS optical components. The imager payload
is currently in the prototyping phase and will eventually undergo environmental qualification and testing
before flight integration.



