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Bayesian optimization is an advanced tool to perfonn efficient global optimization. It con
sists on enriching iteratively surrogate Kriging models of the objective and the constraints (both 
supposed to be computationally expensive) of the targeted optimization problem. Nowadays, 
efficient extensions of Bayesian optimization to solve expensive moiti-objective problems are of 
high interest. The proposed method, in this paper, extends the super efficient global optimiza
tion with mixture of experts (SEGOMOE) to solve constrained moiti-objective problems. To 
cope witb the ill-posedness of the moiti-objective infill criteria, different enrichment procedures 
using regularization techniques are proposed. The merit of the proposed approaches are shown 
on known multi-objective benchmark problems with and without constraints. The proposed 
methods are then used to solve a hi-objective application related to conceptual aircraft design 
with five unknown design variables and three nonlinear inequality constraints. The prelimi
nary results show a reduction of the total cost in tenns of function evaluations by a factor of 20 
compared to the evolutionary algorithm NSGA-11. 

I. Introduction 

I
N this work, we are interested in the following continuous constrained multi-objective problem:

min {f(x) := [!1 (x),f2(x), ... , J,,(x)]
T subject to g(x) � 0 and h(x) = O} 

XEÜ 
(1) 

where f: Rd 
-t Rn is a vector objective fonction, g : Rd 

-t JRP returns the inequality constraints and h : Rd 
-t Rm the 

equality constraints. The design space Q c Rd is a bounded domain. 
Many practical optirnization problems are of the type (1) with usually several conflicting objectives and no solution 
optirnizing ail objective functions simultaneously exists in general. Therefore, one needs to select a final solution among 
Pareto optimal solutions taking into account the balance among objective functions, which is called "tracte-off analysis". 
Given by the set of nondorninated solutions, being chosen as optimal such that no component of the f can be improved 
without sacrificing at least one other component. On the other band a solution x* is referred to as Pareto-dominated by 
another solution x if and only if x is equally good or better than x* with respect to ail the components off. 
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