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Preface

The first major gathering of people interested in discussing natural paradigms and their
application to solve real-world problems in Europe took place in Dortmund, Germany,
in 1990. What was planned originally as a small workshop with about 30 participants
finally grew into an international conference named Parallel Problem Solving from
Nature (PPSN) with more than 100 participants. The interest in the topics of the
conference has increased steadily ever since leading to the pleasant necessity of
organizing PPSN conferences biennially within the European region.

In times of a pandemic, it is difficult to find a host for a conference that should be held
locally if possible. To ensure the continuation of the conference series, the 17th edition,
PPSN 2022, returned to its birthplace in Dortmund. But even at the time of writing this
text, it is unclear whether the conference can be held on-site or whether we shall have
to switch to virtual mode at short notice.

Therefore, we are pleased that many researchers shared our optimism by submitting
their papers for review. We received 185 submissions from which the program chairs
have selected the top 85 after an extensive peer-review process. Not all decisions were
easy tomake but in all caseswe benefited greatly from the careful reviews provided by the
international Program Committee consisting of 223 scientists. Most of the submissions
received four reviews, but all of them got at least three reviews. This led to a total of 693
reviews. Thanks to these reviews we were able to decide about acceptance on a solid
basis.

The papers included in these proceedings have been assigned to 12 fuzzy clusters,
entitled Automated Algorithm Selection and Configuration, Bayesian- and Surrogate-
Assisted Optimization, Benchmarking and Performance Measures, Combinatorial
Optimization, (Evolutionary) Machine Learning and Neuroevolution, Evolvable
Hardware and Evolutionary Robotics, Fitness Landscape Modeling and Analysis,
Genetic Programming, Multi-Objective Optimization, Numerical Optimizaiton, Real-
World Applications, and Theoretical Aspects of Nature-Inspired Optimization, that can
hardly reflect the true variety of research topics presented in the proceedings at hand.
Following the tradition and spirit of PPSN, all papers were presented as posters. The
7 poster sessions consisting of about 12 papers each were compiled orthogonally to
the fuzzy clusters mentioned above to cover the range of topics as widely as possible.
As a consequence, participants with different interests would find some relevant papers
in every session and poster presenters were able to discuss related work in sessions
other than their own. As usual, the conference also included one day with workshops
(Saturday), one day with tutorials (Sunday), and three invited plenary talks (Monday to
Wednesday) for free.

Needless to say, the success of such a conference depends on the authors, reviewers,
and organizers. We are grateful to all authors for submitting their best and latest work, to
all the reviewers for the generous way they spent their time and provided their valuable
expertise in preparing the reviews, to the workshop organizers and tutorial presenters
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for their contributions enhancing the value of the conference, and to the local organizers
who helped to make PPSN 2022 happen.

Last but not least, we would like to thank for the donations of the Gesellschaft
der Freunde der Technischen Universität Dortmund e.V. (GdF) and the Alumni der
Informatik Dortmund e.V. (aido). We are grateful for Springer’s long-standing support
of this conference series. Finally, we thank theDeutsche Forschungsgemeinschaft (DFG)
for providing financial backing.
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Michał Przewoźniczek Wroclaw University of Science and Technology,

Poland
Chao Qian University of Science and Technology of China,

China
Xiaoyu Qin University of Birmingham, UK
Alma Rahat Swansea University, UK
Khaled Rasheed University of Georgia, USA
Frederik Rehbach TH Köln, Germany
Lucas Ribeiro Universidade Federal de Goiás, Brazil
Eduardo Rodriguez-Tello CINVESTAV, Tamaulipas, Mexico
Andrea Roli University of Bologna, Italy
Jonathan Rowe University of Birmingham, UK
Günter Rudolph TU Dortmund University, Germany
Thomas A. Runkler Siemens Corporate Technology, Germany
Conor Ryan University of Limerick, Ireland
Frédéric Saubion University of Angers, France
Robert Schaefer AGH University of Science and Technology,

Poland
Andrea Schaerf University of Udine, Italy
David Schaffer Binghamton University, USA
Lennart Schäpermeier TU Dresden, Germany
Marc Schoenauer Inria Saclay Île-de-France, France
Oliver Schütze CINVESTAV-IPN, Mexico
Michele Sebag CNRS, Université Paris-Saclay, France
Moritz Seiler University of Münster, Germany
Bernhard Sendhoff Honda Research Institute Europe GmbH,

Germany



Organization xiii

Marc Sevaux Université de Bretagne Sud, France
Shinichi Shirakawa Yokohama National University, Japan
Moshe Sipper Ben-Gurion University of the Negev, Israel
Jim Smith University of the West of England, UK
Jorge Alberto Soria-Alcaraz Universidad de Guanajuato, Mexico
Patrick Spettel FH Vorarlberg, Austria
Giovanni Squillero Politecnico di Torino, Italy
Catalin Stoean University of Craiova, Romania
Thomas Stützle Université Libre de Bruxelles, Belgium
Mihai Suciu Babes-Bolyai University, Romania
Dirk Sudholt University of Sheffield, UK
Andrew Sutton University of Minnesota, USA
Ricardo H. C. Takahashi Universidade Federal de Minas Gerais, Brazil
Sara Tari Université du Littoral Côte d’Opale, France
Daniel Tauritz Auburn University, USA
Dirk Thierens Utrecht University, The Netherlands
Sarah Thomson University of Stirling, UK
Kevin Tierney Bielefeld University, Germany
Renato Tinós University of São Paulo, Brazil
Alberto Tonda INRAE, France
Leonardo Trujillo Instituto Tecnológico de Tijuana, Mexico
Tea Tušar Jožef Stefan Institute, Slovenia
Ryan J. Urbanowicz University of Pennsylvania, USA
Koen van der Blom Leiden University, The Netherlands
Bas van Stein Leiden University, The Netherlands
Nadarajen Veerapen University of Lille, France
Sébastien Verel Université du Littoral Côte d’Opale, France
Diederick Vermetten Leiden University, The Netherlands
Marco Virgolin Centrum Wiskunde & Informatica,

The Netherlands
Aljoša Vodopija Jožef Stefan Institute, Slovenia
Markus Wagner University of Adelaide, Australia
Stefan Wagner University of Applied Sciences Upper Austria,

Austria
Hao Wang Leiden University, The Netherlands
Hui Wang Leiden University, The Netherlands
Elizabeth Wanner CEFET, Brazil
Marcel Wever LMU Munich, Germany
Dennis Wilson ISAE-SUPAERO, France
Carsten Witt Technical University of Denmark, Denmark
Man Leung Wong Lingnan University, Hong Kong
Bing Xue Victoria University of Wellington, New Zealand



xiv Organization

Kaifeng Yang University of Applied Sciences Upper Austria,
Austria

Shengxiang Yang De Montfort University, UK
Estefania Yap University of Melbourne, Australia
Furong Ye Leiden University, The Netherlands
Martin Zaefferer TH Köln, Germany
Aleš Zamuda University of Maribor, Slovenia
Saúl Zapotecas Instituto Nacional de Astrofísica, Óptica y

Electrónica, Mexico
Christine Zarges Aberystwyth University, UK
Mengjie Zhang Victoria University of Wellington, New Zealand

Keynote Speakers

Doina Bucur University of Twente, The Netherlands
Claudio Semini IIT, Genoa, Italy
Travis Waller TU Dresden, Germany



Contents – Part II

Genetic Programming

Digging into Semantics: Where Do Search-Based Software Repair
Methods Search? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Hammad Ahmad, Padriac Cashin, Stephanie Forrest, and Westley Weimer

Gene-pool Optimal Mixing in Cartesian Genetic Programming . . . . . . . . . . . . . . . 19
Joe Harrison, Tanja Alderliesten, and Peter A. N. Bosman

Genetic Programming for Combining Directional Changes Indicators
in International Stock Markets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Xinpeng Long, Michael Kampouridis, and Panagiotis Kanellopoulos

Importance-Aware Genetic Programming for Automated Scheduling
Heuristics Learning in Dynamic Flexible Job Shop Scheduling . . . . . . . . . . . . . . . 48

Fangfang Zhang, Yi Mei, Su Nguyen, and Mengjie Zhang

Towards Discrete Phenotypic Recombination in Cartesian Genetic
Programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Roman Kalkreuth

Multi-Objective Optimization

A General Architecture for Generating Interactive Decomposition-Based
MOEAs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

Giomara Lárraga and Kaisa Miettinen

An Exact Inverted Generational Distance for Continuous Pareto Front . . . . . . . . . 96
Zihan Wang, Chunyun Xiao, and Aimin Zhou

Direction Vector Selection for R2-Based Hypervolume Contribution
Approximation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

Tianye Shu, Ke Shang, Yang Nan, and Hisao Ishibuchi

Do We Really Need to Use Constraint Violation in Constrained
Evolutionary Multi-objective Optimization? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124

Shuang Li, Ke Li, and Wei Li

Dynamic Multi-modal Multi-objective Optimization: A Preliminary Study . . . . . 138
Yiming Peng and Hisao Ishibuchi



xvi Contents – Part II

Fair Feature Selection with a Lexicographic Multi-objective Genetic
Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

James Brookhouse and Alex Freitas

Greedy Decremental Quick Hypervolume Subset Selection Algorithms . . . . . . . 164
Andrzej Jaszkiewicz and Piotr Zielniewicz

Hybridizing Hypervolume-Based Evolutionary Algorithms and Gradient
Descent by Dynamic Resource Allocation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179

Damy M. F. Ha, Timo M. Deist, and Peter A. N. Bosman

Identifying Stochastically Non-dominated Solutions Using Evolutionary
Computation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

Hemant Kumar Singh and Juergen Branke

Large-Scale Multi-objective Influence Maximisation with Network
Downscaling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

Elia Cunegatti, Giovanni Iacca, and Doina Bucur

Multi-Objective Evolutionary Algorithm Based on the Linear Assignment
Problem and the Hypervolume Approximation Using Polar Coordinates
(MOEA-LAPCO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

Diana Cristina Valencia-Rodríguez and Carlos Artemio Coello Coello

New Solution Creation Operator in MOEA/D for Faster Convergence . . . . . . . . . 234
Longcan Chen, Lie Meng Pang, and Hisao Ishibuchi

Obtaining Smoothly Navigable Approximation Sets in Bi-objective
Multi-modal Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247

Renzo J. Scholman, Anton Bouter, Leah R. M. Dickhoff,
Tanja Alderliesten, and Peter A. N. Bosman

T-DominO: Exploring Multiple Criteria with Quality-Diversity
and the Tournament Dominance Objective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263

Adam Gaier, James Stoddart, Lorenzo Villaggi, and Peter J. Bentley

Numerical Optimizaiton

Collective Learning of Low-Memory Matrix Adaptation for Large-Scale
Black-Box Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

Qiqi Duan, Guochen Zhou, Chang Shao, Yijun Yang, and Yuhui Shi

Recombination Weight Based Selection in the DTS-CMA-ES . . . . . . . . . . . . . . . . 295
Oswin Krause



Contents – Part II xvii

The (1+1)-ES Reliably Overcomes Saddle Points . . . . . . . . . . . . . . . . . . . . . . . . . . 309
Tobias Glasmachers

Real-World Applications

Evolutionary Time-Use Optimization for Improving Children’s Health
Outcomes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323

Yue Xie, Aneta Neumann, Ty Stanford, Charlotte Lund Rasmussen,
Dorothea Dumuid, and Frank Neumann

Iterated Local Search for the eBuses Charging Location Problem . . . . . . . . . . . . . 338
César Loaiza Quintana, Laura Climent, and Alejandro Arbelaez

Multi-view Clustering of Heterogeneous Health Data: Application
to Systemic Sclerosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352

Adán José-García, Julie Jacques, Alexandre Filiot, Julia Handl,
David Launay, Vincent Sobanski, and Clarisse Dhaenens

Specification-Driven Evolution of Floor Plan Design . . . . . . . . . . . . . . . . . . . . . . . 368
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