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' o Design-build-test approaches for spaceflight hardware are resource intensive and can produce suboptimal designs.

' e Virtual design approaches that couple machine learning with high-fidelity simulation could reduce the need for
iterative protoyping, accelerate the engineering design cycle, and reduce cost.

This work presents a modular NASA-developed toolchain to optimize hardware mechanisms virtually using
numerical optimization and multi-body physics simulation.
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poa | SYSTEM SIMULATIC " The toolchain:

e Enables multi-objective optimization.

e Generates parametric CAD files that can be further
post-processed by an end user.

e |s expandable to optimize full systems and non-
mechancial parameters such as control variables.
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TOOLCHAIN VALIDATION
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. rigid wheel traversing a 5 degree incline of GRC-1 simulant.
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= within the search space using a discrete optimizer.
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= ' e A wheel prototype is being manufactured to validate the
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