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This study developed a system optimization methodology for a spaceplane

considering the feasibility of its mission trajectory under various uncertainties in design analyses
and wind field during flight. Vehicle design and a flight trajectory are optimized in an integrated
manner using a nested hybrid optimization technique consisting of a multi-objective evolutionary
algorithm and a nonlinear programming method. The probability that a feasible trajectory for
carrying out a requested mission exists under uncertainties is efficiently evaluated via a
reliability method, and its maximization is pursued in addition to the minimization of vehicle gross
mass. This multi-objective optimization makes it possible to reveal a design solution with the
pe;formance margin just enough to avoid potential performance deficiencies in subsequent development
phases.
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