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Abstract

This paper uses a sensitivity analysis of the main configuration parameters to perform multi-objective, design
optimization of a re-entry bio-capsule. In this regard, according to the design space defined by the allowable ranges
(upper and lower band limits) of the geometrical variables of the capsule, first, the Sensitivity Analysis (SA) is done using
the Design of Experiment (DOE) method with the help of Latin Hypercube Sampling (LHS). Then, by configuration
modeling, the optimal design points are identified with the help of a Multi-Objective Genetic Algorithm (MOGA). Triple-
objective optimization creates three-dimensional, non-dominant Pareto fronts, which can help the designer’s decision-
making, especially in the conceptual design phase. The following are the most important three-dimensional Pareto fronts,
whose independent results and trends are created and presented. For results verification, the experiment results of the
native capsule configuration are utilized. If the native capsule’s parameters are placed in the optimal ranges of Pareto,
they are shown on the Pareto front.

Keywords: Re-entry capsule, Multi-objective, Design optimization, Sensitivity analysis, DOE, Multi-objective
Genetic algorithm (MOGA).
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