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Multi-Objective Problem

min
𝐝∈D

𝐶(𝐱, 𝐝)

max
𝐝∈D

𝛽𝑗 𝐱, 𝐝 , 𝑗 = 1,… , 𝑛𝐽

s. t. ℎ𝑖 𝐝 ≤ 0, 𝑖 = 1,… , 𝑛𝐼

𝛽𝑗 𝐱, 𝐝 ≥ 𝛽𝑗
𝑡𝑜𝑙, 𝑗 = 1, … , 𝑛𝐽

Minimize costs (e.g. weight of the structure)

Maximize safety (Reliability)

Subject to constraints

Constraining 
Pareto-front 
from below
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6 x 4 m = 24 m

P1 P2 P3 P4 P5 P6

2
 m

E1, A1 E2, A2w1

Variable Distribution Mean Standard deviation

E1, E2 Pa Lognormal 2.1 · 1011 2.1 · 1010

A1 m2 Lognormal μA1 2 · 10-4

A2 m2 Lognormal μA2 1 · 10-4

P1, …, P6 N Gumbel 5 · 104 7.5 · 10-3
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g(x) = wmax − |w1(x)|
wmax = 10 cm



RELIABILITY-BASED DESIGN OPTIMIZATION

4
Adéla Pospíšilová, Matěj Lepš
Inverse Reliability-Based Design Optimization



RELIABILITY-BASED DESIGN OPTIMIZATION

Adéla Pospíšilová, Matěj Lepš
Inverse Reliability-Based Design Optimization

5

Pareto-front with β-index Pareto-front with pf
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Multi-Objective Problem

min
𝐝∈D

𝐶(𝐱, 𝐝)

min
𝐝∈D

𝑝𝑓 𝐱, 𝐝 , 𝑗 = 1,… , 𝑛𝐽

s. t. ℎ𝑖 𝐝 ≤ 0, 𝑖 = 1,… , 𝑛𝐼

𝑝𝑓 𝐱, 𝐝 ≤ 𝑝𝑓
𝑡𝑜𝑙, 𝑗 = 1, … , 𝑛𝐽

Minimize costs (e.g. weight of the structure)

Minimize probability of failure

Subject to constraints



𝑝𝑓 𝐱, 𝐝 = Prob 𝑔 𝐗 ≤  𝑧 =  … 𝑓𝐗 𝐱 𝑑𝐱 = 𝐹𝐗(  𝑧)
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Multi-Objective Problem

min
𝐝∈D

𝐶(𝐱, 𝐝)

min
𝐝∈D

𝑝𝑓 𝐱, 𝐝 , 𝑗 = 1,… , 𝑛𝐽

s. t. ℎ𝑖 𝐝 ≤ 0, 𝑖 = 1,… , 𝑛𝐼

𝑝𝑓 𝐱, 𝐝 ≤ 𝑝𝑓
𝑡𝑜𝑙, 𝑗 = 1, … , 𝑛𝐽

Minimize costs (e.g. weight of the structure)

Minimize probability of failure

Subject to constraints

𝑔 𝐗 ≤  𝑧

Performance measure
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reliability

Performance 
measure

costs

2D cut
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reliability

Performance 
measure

costs

2D cut

Pe
rf

o
rm

an
ce

 m
ea

su
re

 

𝑧



INVERSE RBDO

Adéla Pospíšilová, Matěj Lepš
Inverse Reliability-Based Design Optimization

10

Multi-Objective Problem

min
𝐝∈D

𝐶(𝐱, 𝐝)

max
𝐝∈D

𝑧 𝐱, 𝐝 , 𝑗 = 1,… , 𝑛𝐽

s. t. ℎ𝑖 𝐝 ≤ 0, 𝑖 = 1,… , 𝑛𝐼

𝑧 𝐱, 𝐝 ≥ 𝑧𝑡𝑜𝑙 , 𝑗 = 1, … , 𝑛𝐽

Minimize costs (e.g. weight of the structure)

Maximize performance measure

Subject to constraints
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Monte Carlo:

Inverse Monte Carlo:


