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Preface

This LNCS volume contains the papers presented at the 8th Simulated Evolution
and Learning (SEAL 2010) Conference held during December 1–4, 2010 at the
Indian Institute of Technology Kanpur in India. SEAL is a prestigious interna-
tional conference series in evolutionary optimization and machine learning. This
biennial event started in Seoul, South Korea in 1996 and was thereafter held in
Canberra, Australia in 1998, Nagoya, Japan in 2000, Singapore in 2002, Busan,
South Korea in 2004, Hefei, China in 2006 and Melbourne, Australia in 2008.

SEAL 2010 received 141 paper submissions in total from 30 countries. After
a rigorous peer-review process involving 431 reviews in total (averaging a little
more than 3 reviews per paper), 60 full-length and 19 short papers were accepted
for presentation (both oral and poster) at the conference. The full-length papers
alone correspond to a 42.6% acceptance rate and short papers add another 13.5%.

The papers included in this LNCS volume cover a wide range of topics in simu-
lated evolution and learning. The accepted papers have been classified into the fol-
lowing main categories: (a) theoretical developments, (b) evolutionary algorithms
and applications, (c) learning methodologies, (d) multi-objective evolutionary al-
gorithms and applications, (e) hybrid algorithms and (f) industrial applications.

The conference featured three distinguished keynote speakers. Narendra
Karmarkar’s talk on “Beyond Convexity: New Perspectives in Computational
Optimization” focused on providing new theoretical concepts for non-convex
optimization and indicated a rich connection between optimization and math-
ematical physics and also showed a deep significance of advanced geometry to
optimization. The advancement of optimization theory for non-convex problems
is beneficial for meta-heuristic optimization algorithms such as evolutionary al-
gorithms. Manindra Agrawal’s talk on “PRIMES is in P” provided a much-
improved version of his celebrated and ground-breaking 2002 work on polyno-
mial time algorithm for testing prime numbers. The theoretical computation
work presented in this keynote lecture should be motivating for the evolutionary
optimization and machine learning community at large. Toshio Fukuda’s talk on
“Intelligent Robot for Multi-mode Locomotion” showcased how multiple locomo-
tions adopted by animals can be mimicked in developing highly robust robots for
performing different tasks. The learning behaviors portrayed in the talk should
be motivating to the researchers in evolutionary learning and robotics alike.

SEAL 2010 also included two tutorials, which were free to all conference
participants. Tutorial topics were chosen from two complementary areas of evo-
lutionary computing. B. Yegnanarayana’s tutorial on “Artificial Neural Networks
and Applications in Optimization” systematically introduced the principles of
artificial neural networks (ANN) and their applications in various problems.
ANN has been extensively used in learning and modeling problems; however,
an efficient use of ANN requires knowledge and understanding of the intricacies
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of its fundamental principles. This tutorial inspired both novices and experts
of ANN to a greater understanding of the very fundamentals of its working
principles. The tutorial by Debabrata Goswami on “Quantum Computing” in-
troduced the fast-growing methodologies of quantum computing techniques. The
ideas portrayed in the tutorial motivated evolutionary computing researchers to
pay more attention to the collaborative activities between the two fields. These
two tutorials made an excellent start to the four-day conference.

We take this opportunity to thank authors of all submitted papers for their
hard work, adherence to the deadlines and patience with the review process. The
quality of a refereed volume depends mainly on the expertise and dedication of
the reviewers. We are indebted to the Program Committee members, who not
only produced excellent reviews but also did these in the short time frames that
they were given. The review process would not have been possible without the
tireless dedication of Amit Saha and Shivam Gupta and their coherent core team
at KanGAL (Sunith Bandaru, Rituparna Dutta, Soumil Srivastava, Rupesh Sri-
vastava, and Rupesh Tulshyan) in interacting with authors, Program Committee
members and simultaneously with the Chairs.

We would also like to thank our sponsors for providing all the support and
financial assistance. First, we are indebted to the IIT Kanpur administration
team (the director, the deputy director, deans, and faculty colleagues and ad-
ministrative personnel) for supporting our cause and encouraging us to organize
the conference at IIT Kanpur. We would like to thank Xin Yao, Xiaodong Li,
Mengjie Zhang for showing confidence in us in organizing the SEAL 2010 con-
ference in India. The financial assistance from the Golden Jubilee Committee,
IIT Kanpur, Department of Science and Technology (DST), New Delhi, and
the Council of Scientific and Industrial Research (CSIR), New Delhi in meeting
a major portion of the expenses is highly appreciated. Contributions including
financial support from Esteco, Italy and USA, General Electric, Bangalore, Gen-
eral Motors, Bangalore, and TCS Innovation Lab, Delhi, were extremely helpful
in arranging the conference. We would also like to thank the participants of this
conference who, despite the difficulties in getting to Kanpur, considered attend-
ing the conference above all hardships. Finally, we would like to thank all the
volunteers whose tireless efforts included meeting the deadlines and arranging
every detail to make sure that the conference ran smoothly. We hope the readers
of these proceedings find the papers inspiring and enjoyable.

December 2010 Kalyanmoy Deb
Varun Aggarwal

Arnab Bhattacharya
Nirupam Chakraborti
Partha Chakroborty

Swagatam Das
Joydeep Dutta

Santosh K. Gupta
Ashu Jain
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Solving the Optimal Coverage Problem in Wireless Sensor Networks
Using Evolutionary Computation Algorithms . . . . . . . . . . . . . . . . . . . . . . . . 166

Zhi-hui Zhan, Jun Zhang, and Zhun Fan

A Comparative Study of Different Variants of Genetic Algorithms for
Constrained Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

Saber M. Elsayed, Ruhul A. Sarker, and Daryl L. Essam

Evolutionary FCMAC-BYY Applied to Stream Data Analysis . . . . . . . . . 187
D. Shi, M. Loomes, and M.N. Nguyen

UNIFAC Group Interaction Prediction for Ionic Liquid-Thiophene
Based Systems Using Genetic Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

Surya Pratap Singh, Ramalingam Anantharaj, and Tamal Banerjee

HIER-HEIR: An Evolutionary System with Hierarchical Representation
and Operators Applied to Fashion Design . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

Abhinav Malhotra and Varun Aggarwal

A Population Diversity-Oriented Gene Expression Programming for
Function Finding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

Ruochen Liu, Qifeng Lei, Jing Liu, and Licheng Jiao

Learning Methodologies

Evolutionary Optimization of Catalysts Assisted by Neural-Network
Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220
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A Hybrid Method for Multi-Objective Shape Optimization . . . . . . . . . . . . 563
G.N. Sashi Kumar, A.K. Mahendra, A. Sanyal, and G. Gouthaman

Evolutionary Multi-Objective Bacterial Swarm Optimization
(MOBSO): A Hybrid Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568

Indranil Banerjee and Prasun Das

Multi-Objective Optimisation of Web Business Processes . . . . . . . . . . . . . . 573
Ashutosh Tiwari, Christopher Turner, Peter Ball, and
Kostas Vergidis

Multi Objective Optimization of Planetary Gear Train . . . . . . . . . . . . . . . . 578
Vipin K. Tripathi and Hiten M. Chauhan

Multi-Objective Control Systems Design with Criteria Reduction . . . . . . 583
Piotr Woźniak
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