
Global Multidisciplinary Design Optimization for a Supersonic Wing 
by 

Naoto Seto (TMU), Yoshikazu Makino (JAXA), Jeong Shinkyu (IFS/Tohoku Univ.), and Masahiro Kanazaki (TMU) 

Abstract 
Multidisciplinary design optimization for supersonic wing geometry is carried out. The objective functions are to maximize lift to drag 
ratio and to minimize sonic boom intensity at supersonic cruise respectively, and to minimize wing weight. Multi-Objective genetic 
algorithm (MOGA) is applied as an optimizer, which Kriging model is used to reduce computational cost. For Kriging model 
construction, 75 sample points are evaluated. To obtain the information of the design space, functional Analysis of Variance (ANOVA) 
which is one of the knowledge discovery techniques is applied. According to their results, there is trade-off relationship among 3 
objective functions. ANOVA results say that the cambers of the wing section at root and kink are effective in lift to drag ratio, the inner 
wing sweep back angle is in sonic boom intensity, camber of wing section at kink and aspect ratio are in wing weight. Considering the 
calculation cost of objective functions, time-wise effective MDO tool has been constructed. 
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L/D P(psf) weight(kg)

L/D  max 7.03 1.20  612.31  -2.20 

P  min 6.13 1.02  910.67  -5.63 

weight min 3.70 1.53  377.64  4.17 
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