
第３回進化計算コンペティション
3rd Evolutionary Computation Competition



9:00- 9:05 趣旨説明 ⼤⼭聖（JAXA）
Opening Akira Oyama (JAXA)

9:05- 9:20 ⾵⾞の概念設計最適化問題 苗村伸夫（⽇⽴）
About the problem Nobuo Namura (Hitachi Ltd.)

9:25-10:00 アルゴリズム紹介（単⽬的最適化部⾨）5分ｘ7件
Algorithms (single-objective) 5 minutes x 7 teams

10:05-10:25アルゴリズム紹介（多⽬的最適化部⾨）5分ｘ5件
Algorithms (multi-objective) 5 minutes x 5 teams

10:25-10:40 結果発表
Results 

10:45-11:00 問題の分析結果 濱⽥直希（富⼠通研究所）
Analysis of the problem Naoki Hamada (Fujitsu Lab.)

11:00-12:00 ディスカッション
Discussion
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Participants of the competition



Announcement (1/3)
Mazda benchmark problem was presented in GECCO2018. 

Report of the first evolutionary computation competition is on the 
Journal of the Japanese Society for Evolutionary Computation



Announcement (2/3)
⽉着陸地点選定問題が第１６回進化計算研究会で発表されました．

Lunar lander landing site selection problem was presented in the 
5th optimization in Space Engineering Workshop as well.



Announcement (3/3)
Recent progress on Lunar landing site selection to be presented 
in EC symposium 2019

Wind turbine design optimization problem is to be presented 
in EC symposium 2019
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コンペティションの⽬的

Purpose of the competition
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 Evolutionary Computation has been developed and improved
based on artificial benchmark problems.

 Prof. Ishibuchi (CEC2019) pointed out the state-of-the-art ECs
are designed to solve such problems very efficiently.

 However, real-world problems are totally different from the
artificial benchmark problems

 EC should be developed based on performance on real-world
problems

 Objective of this competition is to provide real-world
benchmark problems for evolutionary computation



Competition on 
wind turbine design 

optimization problem
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 Single or five objective optimization problem

 Thirty-two design parameters

 Twenty-two constraints

 Objective function is evaluated using OpenMDAO

developed by NASA and WISDEM developed by

NREL.

 It takes about 3 seconds to evaluate one design

candidate.

Wind turbine design optimization problem
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Real-world benchmark problems
(from private e-mail from R. Tanabe)

1. Problems where objective/constraint functions are explicitly 
expressed by formulas
 Easy implementation
 Are they real-world problems?

2. Problems where objective/constraint functions evaluator is 
provided 
 Real real-world problem
 Implementation takes time
 Sometimes too expensive for algorithm development

3. Problems where approximate response surface model is used
 Real real-world problem
 Easy implementation
 Approximation error



12

 Maximum number of evaluations is 10,000.

 Median value of twenty one trials with different

random numbers for initial population generation or

optimization algorithm is evaluated.

 For the single-objective optimization, evaluation

bases on median value of the power generation cost.

 For the multi-objective optimization, evaluation

bases on median value of hypervolume (HV).
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Entries

s01 Farah Fairuz Zahirah，丹⽻健⽃，吉川⼤弘
名古屋⼤学
Nagoya Univ.

s02 Kamrul Hasan Rahi, Hemant Kumar Singh, Tapabrata Ray Univ. New South Wales
s03 堀 貴登,内種 岳詞 愛知⼯業⼤学
s04 古川雄⼤，⼩野景⼦ ⿓⾕⼤学
s05 Jernej Zupancic, Aljosa Vodopija, Tea Tusar, Erik Dovgan,  Bogdan Filipic Jozef Stefan Institute
s07 串⽥ 淳⼀ 広島市⽴⼤学
s08 加藤 拓也、鎌⽥ ⼀樹、⼩野 功 東京⼯業⼤学

Eight entries for single-objective optimization category

m02 ⼩林優太，アランニャ クラウス, 櫻井鉄也 筑波⼤学
m03 藤井祐⼈，花⽥泰⽣，能島裕介，増⼭直輝，⽯渕久⽣，Yiping Liu ⼤阪府⽴⼤学
m04 Ahsanul Habib, Tapabrata Ray, Hemant Kumar Singh Univ. New South Wales
m05 Jernej Zupancic, Aljosa Vodopija, Tea Tusar, Erik Dovgan,  Bogdan Filipic Jozef Stefan Institute
m07 野⼝ 隼，原⽥ 智広 ⽴命館⼤学

Seven entries for multi-objective optimization category

⾸都⼤学東京
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Single‐objective optimization category

Evolutionary algorithm

Infeasibility Driven EA

Differential Evolution

Differential Evolution

jDE

Differential Evolution

Evolutionary Strategy

s01 名古屋⼤学
s02 Univ. New South Wales
s03 愛知⼯業⼤学
s04 ⿓⾕⼤学
s05 Jozef Stefan Institute
s07 広島市⽴⼤学
s08 東京⼯業⼤学
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Multi‐objective optimization category

m02 筑波⼤学
m03 ⼤阪府⽴⼤学
m04 Univ. New South Wales
m05 Jozef Stefan Institute
m07 ⽴命館⼤学

Differential Evolution

MOEA

MOEA/DE

NSGA-II

MOEA/DE⾸都⼤学東京
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Introduction of algorithms
(single-objective)

4:00 first bell

5:00 second bell
s01 名古屋⼤学
s02 Univ. New South Wales
s03 愛知⼯業⼤学
s04 ⿓⾕⼤学
s05 Jozef Stefan Institute
s07 広島市⽴⼤学
s08 東京⼯業⼤学



Introduction of algorithms
(multi-objective)

4:00 first bell

5:00 second bell
m02 筑波⼤学
m03 ⼤阪府⽴⼤学
m04 Univ. New South Wales
m05 Jozef Stefan Institute
m07 ⽴命館⼤学 ⾸都⼤学東京


