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Preface

This volume edited by R. Battiti, D.E. Kvasov, and Y.D. Sergeyev contains peer-
reviewed papers from the 11th Learning and Intelligent International Optimization
conference (LION-11) held in Nizhny Novgorod, Russia, during June 19–21, 2017.
The LION-11 conference has continued the successful series of the constantly
expanding and worldwide recognized LION events (LION-1: Andalo, Italy, 2007;
LION-2 and LION-3: Trento, Italy, 2008 and 2009; LION-4: Venice, Italy, 2010;
LION-5: Rome, Italy, 2011; LION-6: Paris, France, 2012; LION-7: Catania, Italy,
2013; LION-8: Gainesville, USA, 2014; LION-9: Lille, France, 2015; LION-10:
Ischia, Italy, 2016). This edition was organized by the Lobachevsky University of
Nizhny Novgorod, Russia, as one of the key events of the Russian Science Foundation
project No. 15-11-30022 “Global Optimization, Supercomputing Computations, and
Applications.” Like its predecessors, the LION-11 international meeting explored
advanced research developments in such interconnected fields as mathematical pro-
gramming, global optimization, machine learning, and artificial intelligence. Russia has
a long tradition in optimization theory, computational mathematics, and “intelligent
learning techniques” (in particular, cybernetics and statistics), therefore, the location of
LION-11 in Nizhny Novgorod was an excellent occasion to meet researchers and
consolidate research and personal links.

More than 60 participants from 15 countries (Austria, Belgium, France, Germany,
Hungary, Italy, Lithuania, Portugal, Russia, Serbia, Switzerland, Taiwan, Turkey, UK,
and USA) took part in the LION-11 conference. Four plenary lecturers shared their
current research directions with the LION-11 participants:

Renato De Leone, Camerino, Italy: “The Use of Grossone in Optimization: A
Survey and Some Recent Results”

Nenad Mladenovic, Belgrade, Serbia: “Less Is More Approach in Heuristic
Optimization”

Panos Pardalos, Gainesville, USA: “Quantification of Network Dissimilarities and
Its Practical Implications”

Julius Žilinskas, Vilnius, Lithuania: “Deterministic Algorithms for Black
Box Global Optimization”

Moreover, three tutorials were also presented during the conference:

Adil Erzin, Novosibirsk, Russia: “Some Optimization Problems in the Wireless
Sensor Networks”

Mario Guarracino, Naples, Italy: “Laplacian-Based Semi-supervised Learning”
Yaroslav Sergeyev, University of Calabria, Italy, and Lobachevsky University of
Nizhny Novgorod, Russia: “Numerical Computations with Infinities and
Infinitesimals”



A total of 20 long papers and 15 short papers were accepted for publication in this
LNCS volume after thorough peer reviewing (up to three review rounds for some
manuscripts) by the members of the LION-11 Program Committee and independent
reviewers. These papers describe advanced ideas, technologies, methods, and appli-
cations in optimization and machine learning. This volume also contains the paper
of the winner (Francesco Romito, Rome, Italy) of the second edition of the
Generalization-Based Contest in Global Optimization (GENOPT: http://genopt.org).

The editors thank all the participants for their dedication to the success of LION-11
and are grateful to the reviewers for their valuable work. The support of the
Springer LNCS editorial staff is greatly appreciated.

The editors express their gratitude to the organizers and sponsors of the LION-11
international conference: Lobachevsky University of Nizhny Novgorod, Russia;
Russian Science Foundation; EnginSoft Company, Italy; NTP Truboprovod, Russia;
and the International Society of Global Optimization. Their support was essential for
the success of this event.

August 2017 Roberto Battiti
Dmitri E. Kvasov

Yaroslav D. Sergeyev

VI Preface

http://genopt.org


Organization

General Chair

Yaroslav Sergeyev University of Calabria, Italy and Lobachevsky
University of Nizhny Novgorod, Russia

Steering Committee

Roberto Battiti (Head) University of Trento, Italy and Lobachevsky
University of Nizhny Novgorod, Russia

Holger Hoos University of British Columbia, Canada
Youssef Hamadi École Polytechnique, France
Mauro Brunato University of Trento, Italy
Thomas Stützle Université Libre de Bruxelles, Belgium
Christian Blum Spanish National Research Council
Martin Golumbic University of Haifa, Israel
Marc Schoenauer Inria Saclay, Île-de-France
Xin Yao University of Birmingham, UK
Benjamin Wah The Chinese University of Hong Kong

and University of Illinois, USA
Yaroslav Sergeyev University of Calabria, Italy and Lobachevsky

University of Nizhny Novgorod, Russia
Panos Pardalos University of Florida, USA

Technical Program Committee

Annabella Astorino ICAR-CNR, Italy
Roberto Battiti University of Trento, Italy and Lobachevsky

University of Nizhny Novgorod, Russia
Bernd Bischl Ludwig Maximilians University Munich, Germany
Christian Blum Spanish National Research Council
Mauro Brunato University of Trento, Italy
Sonia Cafieri École Nationale de l’Aviation Civile, France
Andre de Carvalho University of São Paulo, Brazil
John Chinneck Carleton University, Canada
Andre Cire University of Toronto Scarborough, Canada
Renato De Leone University of Camerino, Italy
Luca Di Gaspero University of Udine, Italy
Bistra Dilkina Georgia Institute of Technology, USA
Adil Erzin Sobolev Institute of Mathematics SB RAS, Russia
Giovanni Fasano University Ca’Foscari of Venice, Italy
Paola Festa University of Naples Federico II, Italy



Antonio Fuduli University of Calabria, Italy
David Gao Federation University, Australia
Martin Golumbic University of Haifa, Israel
Vladimir Grishagin Lobachevsky University of Nizhny Novgorod, Russia
Tias Guns Vrije Universiteit Brussel, Belgium
Youssef Hamadi École Polytechnique, France
Frank Hutter Albert-Ludwigs-Universität Freiburg, Germany
George Katsirelos MIAT-INRA, France
Michael Khachay Krasovsky Institute of Mathematics and Mechanics UB

RAS, Russia
Oleg Khamisov Melentiev Institute of Energy Systems SB RAS, Russia
Yury Kochetov Sobolev Institute of Mathematics SB RAS, Russia
Lars Kotthoff University of British Columbia, Canada
Dmitri Kvasov University of Calabria, Italy and Lobachevsky University

of Nizhny Novgorod, Russia
Dario Landa-Silva The University of Nottingham, UK
Hoai An Le Thi Université de Lorraine, France
Daniela Lera University of Cagliari, Italy
Vasily Malozemov Saint Petersburg State University, Russia
Marie-Eléonore

Marmion
CRISTAL/Inria/Lille University, France

Silvano Martello University of Bologna, Italy
Kaisa Miettinen University of Jyväskylä, Finland
Nenad Mladenovic Mathematical Institute SANU, Serbia
Evgeni Nurminski Far Eastern Federal University, Russia
Barry O’Sullivan University College Cork, Ireland
Panos Pardalos University of Florida, USA
Remigijus Paulavicius Imperial College London, UK and Vilnius University,

Lithuania
Thomas Pock Graz University of Technology, Austria
Mikhail Posypkin Dorodnicyn Computing Centre, FRC CSC RAS, Russia
Oleg Prokopyev University of Pittsburgh, USA
Helena Ramalhinho

Lourenço
Universitat Pompeu Fabra, Spain

Massimo Roma Sapienza University of Rome, Italy
Francesca Rossi University of Padova, Italy and Harvard University, USA
Valeria Ruggiero University of Ferrara, Italy
Horst Samulowitz IBM T.J. Watson Research Center, USA
Marc Schoenauer Inria Saclay, Île-de-France
Meinolf Sellmann General Electric Global Research, USA
Yaroslav Sergeyev

(Chair)
University of Calabria, Italy and Lobachevsky

University of Nizhny Novgorod, Russia
Carlos Soares University of Porto, Portugal
Alexander Strekalovskiy Matrosov Institute for System Dynamics and Control

Theory SB RAS, Russia
Thomas Stützle Université Libre de Bruxelles, Belgium

VIII Organization



Éric Taillard University of Applied Science of Western Switzerland
Tatiana Tchemisova University of Aveiro, Portugal
Gerardo Toraldo University of Naples Federico II, Italy
Michael Trick Carnegie Mellon University, USA
Daniele Vigo University of Bologna, Italy
Petr Vilím IBM Czech, Czech Republic
Luca Zanni University of Modena and Reggio Emilia, Italy
Anatoly Zhigljavsky Cardiff University, UK
Antanas Žilinskas Vilnius University, Lithuania
Julius Žilinskas Vilnius University, Lithuania

Additional Reviewers

Steven Adriaensen
Yair Censor
Elena Chistyakova
Ivan Davydov
Alessandra De Rossi
Giuseppe Fedele
Jonathan Gillard

Marat Mukhametzhanov
Duy Nhat Phan
Soumyendu Raha
Ivan Takhonov
Ider Tseveendorj
Vo Xuanthanh

Local Organization Committee

Roman Strongin (Chair) Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Victor Kasantsev
(Vice-chair)

Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Vadim Saygin
(Vice-chair)

Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Konstantin Barkalov Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Lev Afraimovich Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Dmitri Balandin Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Victor Gergel Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Vladimir Grishagin Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Dmitri Kvasov Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Iosif Meerov Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Organization IX



Grigory Osipov Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Mihail Prilutskii Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Alexadner Sysoyev Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Dmitri Shaposhnikov Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Ekaterina Goldinova Lobachevsky University of Nizhny Novgorod (UNN),
Russia

Acknowledgements. The organization of the LION-11 conference was supported by
the Russian Science Foundation, project No. 15-11-30022 “Global optimization,
supercomputing computations, and applications”. The organizers also gratefully
acknowledge the support of the following sponsors: EnginSoft company, Italy; NTP
Truboprovod, Russia; and the International Society of Global Optimization.

X Organization



Contents

Long Papers

An Importance Sampling Approach to the Estimation
of Algorithm Performance in Automated Algorithm Design . . . . . . . . . . . . . 3

Steven Adriaensen, Filip Moons, and Ann Nowé

Test Problems for Parallel Algorithms of Constrained Global Optimization. . . 18
Konstantin Barkalov and Roman Strongin

Automatic Configuration of Kernel-Based Clustering:
An Optimization Approach. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Antonio Candelieri, Ilaria Giordani, and Francesco Archetti

Solution of the Convergecast Scheduling Problem on a Square
Unit Grid When the Transmission Range is 2 . . . . . . . . . . . . . . . . . . . . . . . 50

Adil Erzin

A GRASP for the Minimum Cost SAT Problem . . . . . . . . . . . . . . . . . . . . . 64
Giovanni Felici, Daniele Ferone, Paola Festa, Antonio Napoletano,
and Tommaso Pastore

A New Local Search for the p-Center Problem Based on the Critical
Vertex Concept. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Daniele Ferone, Paola Festa, Antonio Napoletano,
and Mauricio G.C. Resende

An Iterated Local Search Framework with Adaptive Operator
Selection for Nurse Rostering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Angeliki Gretsista and Edmund K. Burke

Learning a Reactive Restart Strategy to Improve Stochastic Search . . . . . . . . 109
Serdar Kadioglu, Meinolf Sellmann, and Markus Wagner

Efficient Adaptive Implementation of the Serial Schedule Generation
Scheme Using Preprocessing and Bloom Filters . . . . . . . . . . . . . . . . . . . . . 124

Daniel Karapetyan and Alexei Vernitski

Interior Point and Newton Methods in Solving High Dimensional
Flow Distribution Problems for Pipe Networks . . . . . . . . . . . . . . . . . . . . . . 139

Oleg O. Khamisov and Valery A. Stennikov

http://dx.doi.org/10.1007/978-3-319-69404-7_1
http://dx.doi.org/10.1007/978-3-319-69404-7_1
http://dx.doi.org/10.1007/978-3-319-69404-7_2
http://dx.doi.org/10.1007/978-3-319-69404-7_3
http://dx.doi.org/10.1007/978-3-319-69404-7_3
http://dx.doi.org/10.1007/978-3-319-69404-7_4
http://dx.doi.org/10.1007/978-3-319-69404-7_4
http://dx.doi.org/10.1007/978-3-319-69404-7_5
http://dx.doi.org/10.1007/978-3-319-69404-7_6
http://dx.doi.org/10.1007/978-3-319-69404-7_6
http://dx.doi.org/10.1007/978-3-319-69404-7_7
http://dx.doi.org/10.1007/978-3-319-69404-7_7
http://dx.doi.org/10.1007/978-3-319-69404-7_8
http://dx.doi.org/10.1007/978-3-319-69404-7_9
http://dx.doi.org/10.1007/978-3-319-69404-7_9
http://dx.doi.org/10.1007/978-3-319-69404-7_10
http://dx.doi.org/10.1007/978-3-319-69404-7_10


Hierarchical Clustering and Multilevel Refinement for the Bike-Sharing
Station Planning Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

Christian Kloimüllner and Günther R. Raidl

Decomposition Descent Method for Limit Optimization Problems . . . . . . . . . 166
Igor Konnov

RAMBO: Resource-Aware Model-Based Optimization with Scheduling
for Heterogeneous Runtimes and a Comparison with Asynchronous
Model-Based Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

Helena Kotthaus, Jakob Richter, Andreas Lang, Janek Thomas,
Bernd Bischl, Peter Marwedel, Jörg Rahnenführer, and Michel Lang

A New Constructive Heuristic for the No-Wait Flowshop
Scheduling Problem. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

Lucien Mousin, Marie-Eléonore Kessaci, and Clarisse Dhaenens

Sharp Penalty Mappings for Variational Inequality Problems . . . . . . . . . . . . 210
Evgeni Nurminski

A Nonconvex Optimization Approach to Quadratic Bilevel Problems . . . . . . 222
Andrei Orlov

An Experimental Study of Adaptive Capping in irace . . . . . . . . . . . . . . . . . 235
Leslie Pérez Cáceres, Manuel López-Ibáñez, Holger Hoos,
and Thomas Stützle

Duality Gap Analysis of Weak Relaxed Greedy Algorithms . . . . . . . . . . . . . 251
Sergei P. Sidorov and Sergei V. Mironov

Controlling Some Statistical Properties of Business Rules Programs . . . . . . . 263
Olivier Wang and Leo Liberti

GENOPT Paper

Hybridization and Discretization Techniques to Speed Up Genetic
Algorithm and Solve GENOPT Problems. . . . . . . . . . . . . . . . . . . . . . . . . . 279

Francesco Romito

Short Papers

Identification of Discontinuous Thermal Conductivity Coefficient
Using Fast Automatic Differentiation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295

Alla F. Albu, Yury G. Evtushenko, and Vladimir I. Zubov

Comparing Two Approaches for Solving Constrained Global
Optimization Problems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301

Konstantin Barkalov and Ilya Lebedev

XII Contents

http://dx.doi.org/10.1007/978-3-319-69404-7_11
http://dx.doi.org/10.1007/978-3-319-69404-7_11
http://dx.doi.org/10.1007/978-3-319-69404-7_12
http://dx.doi.org/10.1007/978-3-319-69404-7_13
http://dx.doi.org/10.1007/978-3-319-69404-7_13
http://dx.doi.org/10.1007/978-3-319-69404-7_13
http://dx.doi.org/10.1007/978-3-319-69404-7_14
http://dx.doi.org/10.1007/978-3-319-69404-7_14
http://dx.doi.org/10.1007/978-3-319-69404-7_15
http://dx.doi.org/10.1007/978-3-319-69404-7_16
http://dx.doi.org/10.1007/978-3-319-69404-7_17
http://dx.doi.org/10.1007/978-3-319-69404-7_18
http://dx.doi.org/10.1007/978-3-319-69404-7_19
http://dx.doi.org/10.1007/978-3-319-69404-7_20
http://dx.doi.org/10.1007/978-3-319-69404-7_20
http://dx.doi.org/10.1007/978-3-319-69404-7_21
http://dx.doi.org/10.1007/978-3-319-69404-7_21
http://dx.doi.org/10.1007/978-3-319-69404-7_22
http://dx.doi.org/10.1007/978-3-319-69404-7_22


Towards a Universal Modeller of Chaotic Systems . . . . . . . . . . . . . . . . . . . 307
Erik Berglund

An Approach for Generating Test Problems of Constrained
Global Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314

Victor Gergel

Global Optimization Using Numerical Approximations of Derivatives . . . . . . 320
Victor Gergel and Alexey Goryachih

Global Optimization Challenges in Structured Low Rank Approximation . . . . 326
Jonathan Gillard and Anatoly Zhigljavsky

A D.C. Programming Approach to Fractional Problems . . . . . . . . . . . . . . . . 331
Tatiana Gruzdeva and Alexander Strekalovsky

Objective Function Decomposition in Global Optimization. . . . . . . . . . . . . . 338
Oleg V. Khamisov

Projection Approach Versus Gradient Descent for Network’s Flows
Assignment Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345

Alexander Yu. Krylatov and Anastasiya P. Shirokolobova

An Approximation Algorithm for Preemptive Speed Scaling Scheduling
of Parallel Jobs with Migration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351

Alexander Kononov and Yulia Kovalenko

Learning and Intelligent Optimization for Material Design Innovation . . . . . . 358
Amir Mosavi and Timon Rabczuk

Statistical Estimation in Global Random Search Algorithms
in Case of Large Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364

Andrey Pepelyshev, Vladimir Kornikov, and Anatoly Zhigljavsky

A Model of FPGA Massively Parallel Calculations
for Hard Problem of Scheduling in Transportation Systems . . . . . . . . . . . . . 370

Mikhail Reznikov and Yuri Fedosenko

Accelerating Gradient Descent with Projective Response
Surface Methodology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376

Alexander Senov

Emmental-Type GKLS-Based Multiextremal Smooth Test Problems
with Non-linear Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383

Ya.D. Sergeyev, D.E. Kvasov, and M.S. Mukhametzhanov

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489

Contents XIII

http://dx.doi.org/10.1007/978-3-319-69404-7_23
http://dx.doi.org/10.1007/978-3-319-69404-7_24
http://dx.doi.org/10.1007/978-3-319-69404-7_24
http://dx.doi.org/10.1007/978-3-319-69404-7_25
http://dx.doi.org/10.1007/978-3-319-69404-7_26
http://dx.doi.org/10.1007/978-3-319-69404-7_27
http://dx.doi.org/10.1007/978-3-319-69404-7_28
http://dx.doi.org/10.1007/978-3-319-69404-7_29
http://dx.doi.org/10.1007/978-3-319-69404-7_29
http://dx.doi.org/10.1007/978-3-319-69404-7_30
http://dx.doi.org/10.1007/978-3-319-69404-7_30
http://dx.doi.org/10.1007/978-3-319-69404-7_31
http://dx.doi.org/10.1007/978-3-319-69404-7_32
http://dx.doi.org/10.1007/978-3-319-69404-7_32
http://dx.doi.org/10.1007/978-3-319-69404-7_33
http://dx.doi.org/10.1007/978-3-319-69404-7_33
http://dx.doi.org/10.1007/978-3-319-69404-7_34
http://dx.doi.org/10.1007/978-3-319-69404-7_34
http://dx.doi.org/10.1007/978-3-319-69404-7_35
http://dx.doi.org/10.1007/978-3-319-69404-7_35


Author Index

Adriaensen, Steven 3
Albu, Alla F. 295
Archetti, Francesco 34

Barkalov, Konstantin 18, 301
Berglund, Erik 307
Bischl, Bernd 180
Burke, Edmund K. 93

Cáceres, Leslie Pérez 235
Candelieri, Antonio 34

Dhaenens, Clarisse 196

Erzin, Adil 50
Evtushenko, Yury G. 295

Fedosenko, Yuri 370
Felici, Giovanni 64
Ferone, Daniele 64, 79
Festa, Paola 64, 79

Gergel, Victor 314, 320
Gillard, Jonathan 326
Giordani, Ilaria 34
Goryachih, Alexey 320
Gretsista, Angeliki 93
Gruzdeva, Tatiana 331

Hoos, Holger 235

Kadioglu, Serdar 109
Karapetyan, Daniel 124
Kessaci, Marie-Eléonore 196
Khamisov, Oleg O. 139
Khamisov, Oleg V. 338
Kloimüllner, Christian 150
Konnov, Igor 166
Kononov, Alexander 351

Kornikov, Vladimir 364
Kotthaus, Helena 180
Kovalenko, Yulia 351
Krylatov, Alexander Yu. 345
Kvasov, D.E. 383

Lang, Andreas 180
Lang, Michel 180
Lebedev, Ilya 301
Liberti, Leo 263
López-Ibáñez, Manuel 235

Marwedel, Peter 180
Mironov, Sergei V. 251
Moons, Filip 3
Mosavi, Amir 358
Mousin, Lucien 196
Mukhametzhanov, M.S. 383

Napoletano, Antonio 64, 79
Nowé, Ann 3
Nurminski, Evgeni 210

Orlov, Andrei 222

Pastore, Tommaso 64
Pepelyshev, Andrey 364

Rabczuk, Timon 358
Rahnenführer, Jörg 180
Raidl, Günther R. 150
Resende, Mauricio G.C. 79
Reznikov, Mikhail 370
Richter, Jakob 180
Romito, Francesco 279

Sellmann, Meinolf 109
Senov, Alexander 376
Sergeyev, Ya.D. 383



Shirokolobova, Anastasiya P. 345
Sidorov, Sergei P. 251
Stennikov, Valery A. 139
Strekalovsky, Alexander 331
Strongin, Roman 18
Stützle, Thomas 235

Thomas, Janek 180

Vernitski, Alexei 124

Wagner, Markus 109
Wang, Olivier 263

Zhigljavsky, Anatoly 326, 364
Zubov, Vladimir I. 295

390 Author Index


	Preface
	Organization
	Contents
	435851_1_En_BookBackmatter_OnlinePDF.pdf
	Author Index




