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Aid for Decision Making in Multi-Objective Design Optimization Based on Learning
and Game Theories

SHIMOYAMA, Koji

10,500,000

This study has developed an approach for decision making, which can choose
appropriate design candidates to be adopted by designers from many optimal solutions available in
multi-objective optimization. This approach consists of new modules for distinguishing a trade-off
structure based on leaning theory and for presenting neutral design candidates based on game theory
together with the existing multi-objective design optimization module. This approach has been applied to
test problems and real-world design problem, which demonstrates superior performance and effectiveness

compared to conventional approaches.



o

@

®

¢y



2000 T T
| Pareto-optimal soluti
o toammes fotso, + co2
additional samples (feasible) ®
non-dominated samples ()
1500 frore-ememmeeeee oo -
*
*
8 1000 [
“_C\l
° 3
@e ¢ £ = 2
s00 [ @ Q@ Lo e — - ¢
. e § o = - w 1o o0 T g
@ @ @ b 0. o & FIET [yen/kWh] EVIREMELHE [ -
i ® . :
0 0 0.00025 OAO‘OOS 0.0&075 0.001
f() - " g
! N il :
) 3
3
Chang Luo, Koji Shimoyama, and
Shigeru Obayashi, “A Study on
Many-Objective Optimization Using
the Kriging-Surrogate-Based
Evolutionary Algorithm Maximizing
Expected Hypervolume Improvement,”
Mathematical Problems in Engineering,
2015, pp. 162712-1-55 ]
2 http://www.hindawi.com/journals/mpe
/aa/162712/
80 T T T
ol | Koji Shimoyama, Koma Sato, Shinkyu
Jeong, and Shigeru Obayashi,
60 |- s “Updating Kriging Surrogate Models
Based on the Hypervolume Indicator in
or ] Multi-Objective Optimization,”
W 40| J Journal  of Mechanical Design,
Transactions of the ASME, Vol . 135, No.
o 1 9, September 2013, pp. 094503-1-7
20 R .
Feasible solution O % http://dx.doi.org/10.1115/1.4024849
10 [ Infeasible solution  x 'é} 1
Pareto Front -—-—-—- ?{’@“@T{M n
(2300 250 200 -150  -100  -50 0 Kriging
ﬁ 2
2 Vol. 3 No. 3 2012
12 pp. 173-184
http://dx.doi.org/10.11394/tjpnsec.
3) 3.173
9




Problems,” 2013 IEEE Congress on

? Evolutionary Computation, Cancun,
50 México, 20-23 June 2013.
2015 3 13
0
” o 0
2014 2014
12 20-21 o 0
Luo Chang “
ERVI Kriging
” 27
2014 11
22-24
Koji  Shimoyama, “Multi-Objective (&Y
Design Exploration Toward SHIMOYAMA, Koji
Intelligent Energy Management,”11th
International Conference on Flow 80447185

Dynamics, Sendai, Japan, 8-10 October
2014 (invited).

Soshi Kawai and Koji Shimoyama,
“Uncertainty Quantification in Fluid
Dynamics:  Kriging Model Based
Approach,” 11th World Congress on
Computational Mechanics, 5th
European Conference on Computational
Mechanics, and 6th European
Conference on Computational Fluid
Dynamics, Barcelona, Spain, 20-25
July 2014.

Koji Shimoyama and Soshi Kawai,
“Kriging-Based Dynamic  Adaptive
Sampling for Effective Uncertainty
Quantification,” 11th World Congress
on Computational Mechanics, 5th
European Conference on Computational
Mechanics, and 6th European
Conference on Computational Fluid
Dynamics, Barcelona, Spain, 20-25
July 2014.

Chang Luo, Koji Shimoyama and Shigeru
Obayashi, “Kriging Model Based
Many-Objective Optimization with
Efficient Calculation of Expected
Hypervolume Improvement,” 2014 IEEE
Congress on Evolutionary Computation,
Beijing, China, 6-11 July 2014.
Soshi Kawai and Koji Shimoyama,
“Kriging-Model-Based Uncertainty
Quantification in Computational
Fluid Dynamics,” 32nd AIAA Applied
Aerodynamics Conference, Atlanta, GA,
USA, 16-20 June 2014.

Koji Shimoyama, Shinkyu Jeong, and
Shigeru Obayashi,
“Kriging-Surrogate-Based
Optimization Considering Expected
Hypervolume Improvement in
Non-Constrained Many-Objective Test




