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Welcome Message from the General Chairs
On behalf of the Organizing Committee, it is our greatest pleasure to welcome you to the 18th Asia Pacific
Symposium on Intelligent and Evolutionary Systems (IES 2014), hosted at the Nanyang Executive Centre,
Singapore, 10–12th November 2014. IES 2014 is sponsored by the Memetic Computing Society and co-sponsored
by the SIMTECH-NTU Joint Lab, and the Computational Intelligence Research Laboratory at the School
of Computer Engineering, Nanyang Technological University, and supported by the National University of
Singapore and Nanyang Technological University. The IES 2014 features a world-class conference that brings
together researchers and practitioners in the field of Intelligent and Evolutionary Systems from around the
globe.
This year we received a total of 153 high-quality papers from more than 20 countries. Many papers demonstrated notable systems with good analytical and/or empirical analyses. Each paper was reviewed by at least
two reviewers (most papers received three reviews each). Based on these rigorous reviews, IES 2014 accepted 106
papers for inclusion in the conference program, which represents an acceptance rate of 69%. All accepted papers
will be included in the Proceeding of Adaptation, Learning and Optimization Series published by SpringerVerlag.
The highlights of the conference include:
• Three Keynote speeches by world-renown scholars — Professor Xin Yao, Professor Nikhil R. Pal, and
Professor Hussein A. Abbass;
• Four Plenary talks by top-notch researchers — Professor Hisao Ishibuchi, Professor Garrison
Greenwood, Professor Sung-Bae Cho and Dr. Partha Dutta;
• 25 special sessions organized by domain experts that are encompassed within the technical scope of the
conference;
• 2 tutorials by Professors Ke Tang, Kai Qin and Swagatam Das from fundamentals to state-of-the-art;
• 17 parallel sessions of oral presentations throughout a three-day period; and
A series of social functions have been planned, which include a welcome reception, lunches, conference banquet
at Faber Peak Singapore, and tours to the Singapore Cable Car as well as Garden by the Bay, which serve
as a good channel to establish new connections and foster everlasting friendship among fellow counterparts.
Apart from attending the technical program, you are encouraged to experience the magic of the Garden City,
Singapore. Located at one of the most important crossroads of the world, Singapore is truly a place where East
and West come together.
Last but not least, we would like to express our sincere gratitude to everyone involved in making the conference
a success. Many thanks go to advisory board members, the organizing committees, the keynote and plenary
speakers, the tutorial speakers, the special session organizers, the program committee and reviewers, the
conference participants, and of course, to all the contributing authors who will be sharing the results of their
research.
With our best wishes for a wonderful and stimulating stay in Singapore!

Kay Chen Tan
IES 2014 General Chair

Yew Soon Ong
IES 2014 General Co-Chair
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Conference Venue & Floor Plan

The Nanyang Executive Centre is the home of NTU’s Executive Programmes and continuing education. It
provides an excellent environment away from the city and distractions of the office for executive learning.
The 170 guestrooms and suites have been designed to meet the needs of both training executives and business
travellers. All the guestrooms are equipped with a work area and other modern amenities to ensure they provide
guests with a pleasant stay. Complimentary Wi-Fi is available to all guests in their rooms, lobby and function
spaces. Further, facilities such as swimming pool, gym, football field, basketball court, etc., are available around
NEC.
Nanyang Executive Centre (General enquiries)
60 Nanyang View,
Singapore Zip: 639673.
Tel: +65 6790 6699/ 6790 6697 Email: ntu-nec@ntu.edu.sg
http://www.ntu.edu.sg/nec/virtualTour/Pages/VirtualTour.aspx

Nanyang Executive Centre (LEVEL - II)
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Conference Venue & Floor Plan

Nanyang Executive Centre (LEVEL - III)

Nanyang Executive Centre (LEVEL - IV)

Info-10

October 28, 2014

0:6

Research Publishing

ies2014-prelims

Social Programs

(1) Welcome Reception, 10 November 2014, 6:00-9:00 PM
(2) Cable Car Ride, 11 November 2014, 5:40-7:30 PM
The Singapore Cable Car provides an aerial link from Mount Faber (Faber Peak Singapore) on the main island
of Singapore to the resort island of Sentosa across the Keppel Harbour. Opened on 15 February 1974, it was the
first aerial ropeway system in the world to span a harbour.

(3) Award Banquet, 11 November 2014, 7:30-9:00 PM
(4) Garden by the Bay, 12 November 2014, 2:00-6:00 PM

!"#

) is a park spanning 101 hectares of reclaimed land[1] in central
Gardens by the Bay (Chinese:
Singapore, adjacent to the Marina Reservoir. The park consists of three waterfront gardens: Bay South Garden,
Bay East Garden and Bay Central Garden.The largest of the three gardens is Bay South Garden, standing at 54
hectares.
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About Singapore

Unique is the word that best captures Singapore, a dynamic city rich in contrast and color where you’ll find
a harmonious blend of culture, cuisine, arts and architecture. Singapore has grown into a thriving centre of
commerce and industry. Located in the heart of fascinating Southeast Asia, Singapore is the busiest port in the
world with over 600 shipping lines. Brimming with unbridled energy and bursting with exciting events, the city
offers countless unique, memorable experiences waiting to be discovered.
Singapore’s location on the major sea route between India and China. The strategic position has made it
grow into an excellent harbor for trade and tourism. Its geographical location is 136.8 km north of the equator,
between latitudes 103◦ 38’E and 104◦06’E.
Singapore’s Central Business District actually spreads across both the central and southern parts of the island
(you’ll know when you’re there - it boasts striking high-rise structures). You can get a good visual orientation to
the city as you cross the Benjamin Sheares Bridge on the East Coast Parkway, which links the airport to the city
center.
For more information please click to visit Your Singapore – Singapore Tourism Board’s official tourism
website.
Key Information at a Glance
Climate
Singapore is known for its hot and humid weather, with little variation throughout the year. The average
daytime temperature is 31◦ C (88◦ F), dropping to around 24◦ C (75◦ F) in the evenings.
People
The population is just over 4 million. Ethnic Chinese form 74.2% of the Singaporean population, with the
country’s original inhabitants – the Malays, comprising of 13.4%. The Indians make up 9.2%, and Eurasians,
Peranakans and others making up a combined 3.2%.
Language
English is the main working language in Singapore. Other official languages used are Mandarin, Malay and
Tamil.
Transportation
Getting Around – Getting around Singapore is fairly easy: the public transportation system (MRT, LRT and
buses) is relatively easy to use and taxis are reasonably priced when you can get one. Getting into Singapore
– Most people arrive in Singapore by air. Its status as a major airline hub in Asia makes Singapore a natural
starting or ending point for a multi-country tour of Southeast Asia. Most large international airlines have routes
to Singapore, in addition to the island’s own highly regarded airline, Singapore Airlines.
Currency
The currency used in Singapore is the Singapore dollar (S$). Money changing services can be found not only at
the Singapore Changi Airport but also most shopping centres and hotels around the island. You can also access
the automated teller machines (ATMs) located everywhere in Singapore, that accept most of the main credit
cards such as Visa, Master Card and American Express.
Visa
Most foreigners coming into Singapore do not require visas for entry and may be given social visit passes for
up to 30 days upon their arrival in Singapore. However, it is best to consult your local consular office for the
latest information with regards to coming into Singapore. If you would like to stay in Singapore for a longer
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About Singapore

period, you may apply to the Immigration & Checkpoints Authority (ICA) upon your arrival. You should have
a valid passport with at least 6 months validity, onward or return tickets, onward facilities (such as visas or
entry permits) to your next destination, and of course, sufficient funds for your stay in Singapore.
Electricity
Singapore uses the “Type G” (British 3-pin rectangular blade) electrical plug. Voltage is 230 V, 50Hz.
Cuisine
Singapore is consequently a cosmopolitan place where people from all over the world sit down to enjoy each
other’s cooking. Each culture has brought with it unique cooking styles including Malay, Chinese, Indonesian,
Peranakan, Indian, Thai, Japanese and Korean. There is a vast array of hawker stalls and restaurants, ranging
from global franchises to gourmet delis to fancy six-star settings.
Shopping
Orchard Road would be the most popular and most commonly heard names if anyone should mention about
shopping. This place is the central hub, also known as the “city” of Singapore, and it is well known among
tourists. Orchard Road offers major departmental stores, supermarkets, movie theatres, restaurants, famous
hotels and other entertainment outlets.
Cell Phone Usage
Singapore’s international dialing code is +(65). While in Singapore and if you have international roaming service
on your cell phone, you don’t have to press +(65) as it will automatically connect you to the local numbers here.
Emergency/Medical Police 999 (toll-free)
Ambulance 995 (toll-free) 1777 (non-emergency)
Flight Information 1800 542 4422
Singapore Immigration Department (65) 6391 6100
Singapore Tourism Board 24hrs Touristline 1800 736 2000
Global Refund Singapore (GST Refund) (65) 6225 6238
Taxi Service
Dial-A-Cab (65) 6342 5222
CityCab (65) 6552 1111
Comfort Taxi (65) 6552 1111
SMRT Taxis (65) 6555 8888
SMART Cabs (65) 6485 7777
TransCab (65) 6555 3333
Premier Taxis (65) 6363 6888
Prime Taxi (65) 6778 0808
Yellow-Top Taxi (65) 6293 5545
Credit Cards
American Express 1800-296-0220
Visa Global Customer Assistance 800-4481-250
MasterCard Global Service 800-1100-113
Diners Club (65) 6292 7566
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List of IES 2014 Invited Sessions

SS1 – Intelligent and Expert Systems with Industrial Applications
Organizer: Dr. Justin Pang Chee Khiang, National University of Singapore, Singapore
Dr. Jun-Hong Zhou, Singapore Institute of Manufacturing Technology, A*STAR, Singapore
In an era of intensive competition, the new challenges faced industrial processes include maximizing productivity, ensuring high product quality and reducing the production time while minimizing the production cost
simultaneously. As such, it is of paramount importance to design intelligent and expert systems to possess
the knowledge base of human expertise for problem solving, robustifying and clarifying uncertainties. An
intelligent systems approach synthesizes the tools and methods of control theory, operations research and
Artificial Intelligence (AI) to support the modeling, analysis and design of systems. This holistic and synergistic
methodology also provides the essential capabilities to cope with the increasing complexities of the systems that
we work and live in, including manufacturing, service and socio-economic systems, etc.

SS2 – Intelligent and Evolutionary Systems for Natural Language Processing
Organizers: Dr. Erik Cambria, Nanyang Technological University, Singapore
Dr. Amir Hussain, University of Stirling, UK
Dr. Yunqing Xia, Tsinghua University, China
As the Web rapidly evolves, Web users and Web contents are evolving with it. In an era of social connectedness,
people are becoming increasingly enthusiastic about interacting, sharing and collaborating through social
networks, online communities, blogs, Wikis and other online collaborative media. In recent years, this collective
intelligence has spread to many different areas, with particular focus on fields related to everyday life such as
commerce, tourism, education and health, causing the size of the Web to expand exponentially. The distillation
of knowledge from such a large amount of unstructured information, however, is an extremely difficult task,
as the contents of today’s Web are perfectly suitable for human consumption, but remain hardly accessible to
machines.
To this end, biologically and linguistically motivated computational paradigms that go beyond syntax are
needed. Intelligent and evolutionary systems potentially has a large future possibility to play an important role
in natural language processing (NLP) research for tasks such as grammatical evolution, knowledge discovery
and rule learning. In this light, this Special Session focuses on the introduction, presentation and discussion of
novel NLP systems that are not merely based on domain-dependent corpora or word co-occurrence counts, but
rather systems that can be considered intelligent and evolutionary. The main motivation for the Special Session,
in particular, is to go beyond a mere word-level analysis of text and provide novel concept-level approaches
to natural language processing that allow a more efficient passage from (unstructured) textual information to
(structured) machine-process able data, in potentially any domain.

SS3 – Evolutionary Algorithm and Machine Learning in Remote Sensing Image
Processing
Organizers: Dr. Yanfei Zhong, Wuhan University, China
Dr. Bo Du, Wuhan University, China
Nowadays, more and more satellites with remote sensing sensors are launched into the outer space, by which
remote sensing images with different characteristics can be acquired. For example, hyperspectral remote sensing
images with many bands have high spectral resolution. However, it results in the high dimensionality. Another
example is high resolution remote sensing image, which has high spatial resolution. It can cause the problem
that different objects may have the same spectral characteristics and the same objects may have different spectral
characteristics. Some object-based or scene-based techniques are attempted to processing very high resolution
remote sensing images. Also, there are some specific characteristics in other types of remote sensing images
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such as SAR and LIDAR. Due to the diversity of their characteristics, it has been a big challenge to extract useful
information from these images.

SS4 – Evolutionary Multi-objective Optimization: Methods and Engineering
Application
Organizers: Dr. Hailin Liu, Guangdong University of Technology, China
Dr. Yuping Wang, Xidian University, China
Dr. Zhun Fan, Shantou University, China
Many problems from science and engineering involve several conflicting objectives that have to be optimized simultaneously. A number of evolutionary multi-objective optimization (EMO) algorithms have already
been proposed to solve such multi-objective optimization problems. This is motivated mainly because the
population-based nature of EAs enables them to get a set of Pareto-optimal solutions in a single run.
Currently, researchers in the EMO community are working towards finding out effective and efficient approaches to handle many-objective problems with more than two or three conflicting objectives to be optimized
simultaneously. Also, there is an increasing interest in using evolutionary algorithms to various engineering
problems. These engineering applications, which often have many objectives, provide problems of various types
of difficulties for the design and testing of evolutionary algorithms.

SS5 – Evolutionary Computation and Data Mining
Organizers: Dr. Chuan-Kang Ting, National Chung Cheng University, Taiwan
Dr. Ying-Ping Chen, National Chiao Tung University, Taiwan
Dr. Jing Liang, Zhengzhou University, China
Evolutionary computation has been successfully applied to many aspects of data mining. For example, as
reported in the literature, genetic algorithm (GA), particle swarm optimization (PSO), ant colony optimization
(ACO) and several evolutionary algorithms have been adopted to handle data clustering and classification. On
the other hand, advances in data mining, an important section in data engineering and automated learning,
also assist optimization algorithm designers to develop better methods. For instance, Apriori algorithm has
been utilized for finding the relationship among decision variables for optimizers. In order to bridge the
concepts and methodologies from the two ends, this invited session concentrates on the related topics of
integrating and utilizing algorithms in evolutionary computation and data mining. It provides the opportunity
for practitioners handling their data mining issues by using evolutionary computation methodologies and for
researchers investigating evolutionary computation with data mining approaches to share findings and look
into future directions.

SS6 – Collaborative Learning and Optimization
Organizers: Dr. Ke Tang, University of Science and Technology of China, China
Dr. Kai Qin, RMIT University, Australia
Dr. Aimin Zhou, East China Normal University, China
Learning and optimization are two essential tasks that computational intelligence aims to address. Numerous
techniques have been developed for these two purposes separately. In fact, learning and optimization are closely
related. On the one hand, learning can be formulated as a model-centric or data-centric optimization problem
and accordingly solved by optimization techniques. On the other hand, optimization can be regarded as an
adaptive learning process and thus tackled by learning methodologies. Recent years have seen remarkable
attempts at collaborative learning and optimization. For instance, learning classifier systems, evolutionary
neural networks, evolutionary ensemble learning, evolutionary kernel machines, evolutionary clustering, evolutionary data generation and extraction for learning, supervised classifiers’ domain of competence analysis
using evolutionary multi-objective optimization, theoretical analysis of optimization techniques using learning
theory, optimization by building and using probabilistic models, self-adaptive and tuning-free optimization,
ensemble optimization, statistical analysis of evolutionary computation, automatic heuristic design, etc. These
research efforts have leaded to a great deal of cutting-edge techniques in the corresponding research fields.
Nowadays, the emergence of more and more complex problems in real-world applications insistently calls for
in-depth investigations of synergy between learning and optimization. Moreover, feasibility of implementing

Info-15

October 28, 2014

0:6

Research Publishing

ies2014-prelims

List of IES 2014 Invited Sessions

collaborative learning and optimization techniques on massive parallel systems must be seriously taken into
account to ensure that large-scale problems can be solved in a reasonable time. This symposium aims at
providing a forum for academic and industrial researchers from both learning and optimization communities
to review the past effort, to report the latest progress and to explore the future direction of synergy between
techniques from these two areas.

SS7 – Nature Inspired Algorithm for Real World Problems
Organizers: Dr. Nasser R. Sabar, The University of Nottingham Malaysia Campus
Dr. Siang Yew Chong, The University of Nottingham Malaysia Campus
Many real world optimization problems are complex and very difficult to solve and they present a great
challenge for the research communities. This is due to large and heavily constrained search spaces which
make their modeling (let alone solving) a very complex task. Although they have received a significant
amount of attention from various research communities, there is still a quest for an efficient and effective
algorithm that is able to produce very good results within acceptable amount of time and can adapt itself to
the solution landscape changes. Nature inspired algorithms, such as particle swarm optimization, ant colony
optimization, harmony search and artificial bee colony, have proven to be effective solution methods for various
optimization problems. The objective of the session is to bring researchers on nature inspired algorithms to
develop an efficient and effective algorithm that is able to support the decision maker and can produce very
good results for a real word problem such as airport optimization, cutting and packing, educational timetabling,
healthcare applications, network routing, personnel scheduling, portfolio optimization, production scheduling,
transportation and logistics optimization, feature selection, clustering and dynamic optimization problem.

SS8 – Swarm Intelligence in Transportation
Organizers: Dr. Anand Jayant Kulkarni, University of Windsor, Canada
Dr. Kang Tai, Nanyang Technological University, Singapore
Dr. Jeevan Kanesan, University Malaya, Malaya
Dr. Saeid Kazemzadeh Azad, Middle East Technical University, Turkey
The transportation industry no longer serves only a few big long-term customers whose shipments are
transported to fixed destinations over a relatively stable schedule. The complexty has significantly increased due
to considerable increase in ad hoc shippers with comparatively smaller shipments destined to many different
locations. The efficient and cost effective transportation has become a key issue for the carriers especially when
dealing with the combination of goods of different types. Planning for optimal routes, modes, packing, etc. are
the example key issues. As the problem size is increasing along with the complexity of the problem domain,
the nature inspired optimization techniques in the Swarm Intelligence domain are becoming more relevant
and needs to be tested for effective problem solving in the transportation. We welcome relevant papers on
Swarm Intelligence, including (but not limited to) the topics of Self Organizing Systems, Cohort Intelligence,
Particle Swarm Optimization, Ant Colony Systems, Agent Simulations, Collective Intelligence, Distributed
Optimization, Decentralized Systems, Swarm Robotics, Artificial Bee Colony Systems, Bio/Nature Inspired
Approaches, Reinforcement Learning, Computational Learning Theory, etc. With a successful session we expect
approximately 8 to 10 papers.

SS9 – Evolutionary Scheduling
Organizers: Dr. Su Nguyen, Victoria University of Wellington, New Zealand
Dr. Mengjie Zhang, Victoria University of Wellington, New Zealand
Dr. Kay Chen Tan, National University of Singapore, Singapore
Scheduling problems have arisen from a large number of real-world applications and have become an important
research area in Artificial Intelligence and Operations Research. Solving scheduling problems are generally challenging due to complex constraints, large-scale, dynamic and uncertainty issues. Evolutionary scheduling aims
to employ evolutionary computational techniques to handle scheduling problems. Evolutionary techniques are
suitable for these problems since they are highly flexible in terms of handling constraints, dynamic changes and
multiple conflicting objectives.
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SS10 – Complex Networks and Evolutionary Computation
Organizers: Dr. Jiang Liu, Xidian University, China
The application of complex networks to evolutionary computation (EC) has received considerable attention
from the EC community in recent years. The most well-known study should be the attempt of using complex
networks, such as small-world networks and scale-free networks, as the potential population structures in
evolutionary algorithms (EAs). Structured populations have been proposed to as a means for improving the
search properties because several researchers have suggested that EAs populations might have structures
endowed with spatial features, like many natural populations. Moreover, empirical results suggest that using
structured populations is often beneficial owing to better diversity maintenance, formation of niches and
lower selection pressures in the population favouring the slow spreading of solutions and relieving premature
convergence and stagnation. Moreover, the study of using complex networks to analyse fitness landscapes and
designing predictive problem difficulty measures is also attracting increasing attentions. On the other hand,
using EAs to solve problems related to complex networks, such as community detection, is also a popular topic.

SS11 – Evolutionary Computation for Constrained Optimization: Methods and
Real-world Application
Organizers: Dr. Xinye Cai, Nanjing University of Aeronautics and Astronautics, China
Dr. Zhun Fan, Shantou University, China
Dr. Jing Liang, Zhengzhou University, China
Most real-world optimization problems are usually subject to various types of constraints and how to tackle
these constrained optimization problems (COPs) has been extensively raised concerns. Evolutionary Computation, such as Genetic Algorithm(GA), Particle Swarm Optimization(PSO), Ant Colony Optimization(ACO),
Differential Evolution(DE) and the like, has been reported in successfully solving various constrained optimization problems, yet, there remain many open issues and opportunities that are continually emerging as intriguing
challenges for the field. This special session aims to bring together advancing theories, technologies and realworld applications in evolutionary computation for constrained optimization.

SS12 – Differential Evolution and Its Applications
Organizers: Dr. Wenyin Gong, China University of Geoscicences, China
Dr. Yong Wang, Central South University, China
Dr. Xinchao Zhao, Beijing University of Posts and Telecommunications, China
Differential evolution (DE) is arguably one of the most powerful stochastic real-parameter optimizer more than
a decade ago and has now developed into one of the most promising research areas in the field of evolutionary
computation. This method has recently been shown to produce superior results in a wide variety of realworld applications. Nonetheless, the lack of systematic benchmarking of the DE related algorithms in different
problem domains, the existence of many open problems in DE and the emergence of new application areas call
for an in-depth investigation of DE.

SS13 – Computational and Data-Centric Economics and Management Sciences
Organizers: Dr. Aki-Hiro Sato, Kyoto University, Japan
Dr. Takao Terano, Tokyo Institute of Technology, Japan
The information generated in the society is doubling every two years. In 2011 the world will create a staggering
1.8ZB according to IDC. It is estimated that the digital data generated in our society will reach 50 times the
amount of information and 75 times the number of "information containers" by 2020. Therefore, it is worth
establishing methodologies of computational and data-centric approaches in this era. Sufficient amounts of data
should tell us something interesting or something new. However, since human ability is finite, data generated
as digital data is not used sufficiently. The cyber-enabled approach is a promising to overcome the limitation of
human ability. The computational and data-centric strategy requires computation for rich data. This approach is
classified into a cyber-enabled scientific methodology differing from human-centric scientific methodology that
is studied in theoretical and experimental sciences. To do so, data should be digitalized, validated and stored as
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computer-readable formats and computing systems are needed. Recent development and spread of information
and communication technology, we can seek to understand our economic activities from rich data on our society
by applying empirical investigations based on substantial amounts of data and computation.

SS14 – Multiagent System for Industrial Applications
Organizers: Dr. Partha Dutta, Rolls-Royce Singapore Pte Ltd, Singapore
Dr. Jie Zhang, Nanyang Technological University, Singapore
Over the past 10 years or so, research in the area of intelligent agents has been active. As a result, plenty of multiagent systems have been developed, with the aims of, for example, supporting individuals’ decision making in
complex situations, coordinating team work, optimizing overall performance of complex systems/problems,
simulating complex dynamical processes, etc. However, many of those research studies often make simplified
assumptions about the problem formulation and about the data used to test and validate the models, for
the purpose of reaching mathematically sound proofs or feasible solutions. While this generates stimulating
scientific debate about the theoretical properties of the models, the opportunity for delivering an immediate
benefit to industry and, to a greater extent, to society as a whole, by developing practical deployable systems
can be overlooked. Against this background, the goal of this invited session is to bring researchers from both
the research communities and industries and to provide a platform for them to communicate and discuss the
gap between developed multiagent systems and industrial needs. And, by doing so, we hope to unravel new
challenges and therefore foster further research and development required for making multi-agent systems
increasingly more applicable for solving the most challenging industrial problems.

SS15 – Subspace Learning and Neural Networks
Organizers: Dr. Jian Cheng Lv, Sichuan University, China
Dr. Hong Qu, University of Electronic Science and Technology of China, China
A subspace learning algorithm learns a low dimensional subspace from the original high dimensional feature
space, wherein specific statistical properties can be well preserved. Subspace learning has provided valuable
tools for understanding and capturing the intrinsic non-linear structure of visual data encountered in many
important problems, such as face identification and authentication, human gait analysis, video tracking,
document classification, scene understanding, object categorization and multimedia information retrieval.
Neural networks are computational models inspired by biological neural networks. The networks have been
used to solve a wide variety of tasks. Recently, using neural networks as subspace learning algorithms to learn
the low dimensional subspace has achieved promising performance and attracted increasing interests. The
session intends to bring researchers in studying neural networks for subspace learning to report new results
in this area. This session will also provide a good platform for the researchers and students to discuss the future
research direction and potential challenges.

SS16 – Intelligent and Evolutionary Systems for Mobile and Entertainment
Computing
Organizers: Dr. Kyung-Joong Kim, Sejong University, Korea
Dr. Sung-Bae Cho, Yonsei University, Korea
Recently, computing platforms have been replaced from stationary desktops to mobile devices (smart phones,
tablets, wearable watch, glasses and so on). They promote the development of new intelligent and evolutionary
systems to extract full potential from them. They could record huge amount of data on user’s daily life from
multimodal embedded sensors. It also allows to discover user’s intention, behavior and habits from tons of
mobile data. One of the potential applications of the life data analysis is adaptive entertainment for users. Based
on the user’s life patterns, the entertainment applications could adapt to users. They could enable interactive
entertainment systems for games, movies, arts, music, robots and so on. In this session, we attempt to see
the recent development in mobile and entertainment computing independently while discussing on the future
applications from their hybridization.
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SS17 – Intelligent Information Processing with Fuzzy Logic: Theories and
Applications
Organizers: Dr. Laszlo T. Koczy, Szechenyi Istvan University and Budapest University of Technology and Economics,
Hungary
Dr. Kai Meng Tay, Universiti Malaysia Sarawak, Malaysia
Dr. Chee Peng Lim, Deakin University, Australia
In general, intelligent information processing attempts to utilize advanced knowledge processing methodologies for extracting and elucidating useful information from various sources, which include data, text, as well as
audio and visual signals. In this context, fuzzy logic provides a useful means to design and develop effective
models and tools for intelligent information processing. Introduced by Prof. L.A Zadeh in 1965, fuzzy logic
constitutes a form of multi-valued logic and is capable of dealing with the concept of partial truth, imprecision
and vagueness. It has become a popular and important methodology which is able to exploit the approximate
reasoning capability of the human mind and the underlying information from human linguistic variables in
undertaking various challenging problems.

SS18 – Collaborative Supply Chain and Logistics Management by Complex Systems
Approach
Organizers: Dr. Li Zhengping, Singapore Institute of Manufacturing Technology, A*STAR, Singapore
Dr. Zhang Nengsheng, Singapore Institute of Manufacturing Technology, A*STAR, Singapore
Supply chain and logistics systems in the current age are complex networks as the result of globalization,
outsourcing and lean initiatives. The increasing interests in complex systems are driven predominantly by new
trends, challenges and demands in practical systems such as supply chain and logistics systems where industries
have the interest on how to design, manage, build and control systems as they increase in scale and complexity.
They hope to build systems that are scalable, robust and adaptive by using properties such as self-organization,
self-adaptation and manage the disruptions happening in their systems.

SS19 – Swarm Intelligent Applications
Organizers: Dr. Wei-Chang Yeh, National Tsing Hua University, Taiwan
Today, Swarm Intelligence has become an increasingly important driving role for business strategies and real
modern world applications. The essential idea of Swarm Intelligence is the emergent collective intelligence
of groups of simple agents. There are several popular algorithms based on these concepts, including Particle
Swarm Optimization (PSO), Ant Colony Optimization (ACO), Artificial Bee Colony (ABC) algorithms and
Simplified Swarm Optimization (SSO), etc. Despite a significant amount of research on Swarm Intelligence,
there remain many open issues and intriguing challenges in the field. The aims of this special session are to
demonstrate the current state-of-the-art concepts, theory and practice of Swarm Intelligence, to reflect on the
latest advances in swarm intelligent design and applications for real world problems and to explore the future
directions in Swarm Intelligence.

SS20 – Agent-Based Computational Economics and Experimental Economics
Organizers: Dr. Shu-Heng Chen, National Chengchi University, Taiwan
Dr. Ying-Fang Kao, National Chengchi University, Taiwan
This special session attempts to forge a discussion on the recent developments and the future directions of
Agent-Based Computational Economics, in the light of advances in Experimental Economics. In particular, this
calls for a greater attention to the design of artificial agents for which the findings from Experimental Economics
might prove to be quite insightful. Agent Based Modeling (ABM) has been steadily gaining more importance in
the field of Economics and Finance. It is being viewed as an alternative approach to the conventional equationbased economic modeling and as a useful methodology to investigate complex systems around us. In its
early stages, developments in ABM paralleled those in Computational Intelligence, such as Zero-Intelligence
Agents, Cellular Automata, Artificial Neural Networks, Fuzzy Logic, Swarm Intelligence, Genetic Algorithm
and Genetic Programming. It marked a truly interdisciplinary approach to social sciences, drawing insights
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from a variety of fields such as mathematics, biology, neuroscience and computer science among others. Today,
the development of ABM has reached a stage where the evidence concerning human decision making, largely
arising from lab and filed experiments can no longer be neglected if it were to provide a formidable alternative.
Among the factors affecting human decision making, cognitive capacity, personality, culture, emotion and social
preference are well recognized and documented. However, integrating these attributes within the existing
models of artificial agents is far from being trivial.

SS21 – Complex Structure and Systems
Organizers: Dr. Saori Iwanaga, Japan Coast Guard Academy, Japan
Dr. Akira Ishii, Tottori University, Japan
There are many real network such as Internet, social networks, citation networks, infection network, diffusion
network and bank networks. And many scientists havemodeled and developed methods to help us understand
the behavior of systems. In this field, we seek to explain models of network growth and dynamical processes
taking place on networks. It is said that there is much to be done by M. E. J. Newman in this field. First, while
we are beginning to understand some of the patterns and statistical regularities in the structure of real world
networks, our techniques for analyzing networks are at present no more than a grab-bag of miscellaneous and
largely unrelated tools. Second, there is much to be done in developing more sophisticated models of networks,
both to help us understand network topology and to act as a substrate for the study of processes taking place
on networks.

SS22 – Intelligent and Evolutionary Networks
Organizers: Dr. Vajirasak Vanijja, King Mongkut’s University of Technology Thonburi, Thailand
Dr. Pongpisit Wuttidittachotti, King Mongkut’s University of Technology North Bangkok, Thailand
Dr. Therdpong Daengsi, King Mongkut’s University of Technology North Bangkok, Thailand
The Internet is the largest network. The Internet architecture is fundamentally a "client-server" architecture,
with limited service capability and static routing/addressing. The intriguing interplay of local and topological
dynamics makes robust self-organization possible in these networks. Recently important breakthroughs in the
understanding of adaptable networks have been made and it is becoming more apparent that they could hold
the key to many phenomena observed in a wide variety of applications. The goal of this special session is to
promote research and development in Intelligent network which therefore presently receive rapidly increasing
attention from researchers from very different fields including Genetic Algorithm, Artificial Intelligent, Practical
Swarm Optimisation, Evolutionary Multi-objective Optimisation Algorithms, Evolutionary Algorithm, etc. The
next wave of research in the field of Internet Architecture should solve remaining problems and bring the most
promising options closer to deployment.

SS23 – Smart Homes and Health Monitoring Systems: Theories and Applications
Organizers: Dr. Chakarida Nukoolkit, King Mongkut’s University of Technology Thonburi, Thailand
Dr. Kittichai Lavangnananda, King Mongkut’s University of Technology Thonburi, Thailand
Dr. Wallapak Tavanapong, Iowa State University, USA
In today’s modern life, societies have to embrace digital technologies in their homes and use them to enhance
the quality of life. The emerging of aging societies around the world prompts more urgent need for having
more affordable and easy to set up “smart home systems”, as well as assisted technologies used inside a home
with high performance and efficient solutions and platforms. Adoption of smartphones, smartTVs and other
smart devices, adds ubiquity and mobility to existing home-based self-care and health monitoring systems and
expands the horizon of endless possibility in research and development.
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SS24 – Memetic Computing
Organizers: Dr. Maoguo Gong, Xidian University, China
Dr. Wenyin Gong, China University of Geosciences, China
Dr. Zexuan Zhu, Shenzhen University, China
Memetic Computing (MC) represents a broad generic framework using the notion of meme(s) as units of
information encoded in computational representations for the purpose of problem-solving. MC usually emerges
as population-based meta-heuristic algorithms or hybrid global-local search, inspired by Darwinian principles
of natural selection and Dawkins’ notion of a meme defined as a unit of cultural evolution that is capable of
local/individual refinements. Taking advantage of both biological selection and cultural selection, a plethora
of potentially rich MC methodologies, frameworks and operational meme-inspired algorithms have been
developed with considerable success in various real-world applications. Yet, there remain many open questions
emerging as intriguing challenges for the field. The goal of this session is to serve as a forum for reseachers in
this field to exchange the latest advances in theories, technologies and practice of MC.

SS25 – Computational Intelligence Algorithms and Techniques and Its Application
to Real World Problems
Organizers: Dr. Pandian Vasant, Universiti Teknologi PETRONAS, Malaysia
Dr. Irraivan Elamvazuthi, Universiti Teknologi PETRONAS, Malaysia
Dr. Timothy Ganesan, Universiti Teknologi PETRONAS, Malaysia
Computational intelligent Techniques are attractive global optimization methods inspired by the various
phenomena arising in nature and man-made problems. They include Bat algorithm, Teaching and Learning
based algorithm, Artificial Neural Networks, Fire fly, Simulated annealing, Tabu search, Variable neighborhood
search, Support vector machine, Genetic Algorithms, Memetic Algorithms, Differential Evolutions, Particle
Swarm Optimization (PSO), Glowworm Swarm Optimization, Bee Algorithms, Bacterial Foraging, Ant Colony
Algorithms, Chaotic algorithm etc. These are relatively a newer addition to the class of numerical optimization
algorithms. These methods have been successfully applied to a wide range of real-world application problems.
Natural disasters and made chaotic problems partially can be solve by classical optimization techniques.
Modern optimization algorithms are capable to handle and tackle these problems with higher level of degree of
satisfaction.
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GUIDELINES FOR ORAL PRESENTATION
(1) Authors of papers accepted for oral presentation will have 15 minutes for their presentation, plus 4 minutes
for questions and 1 minute for setting up the following presentation. Please strictly observe this time limit
in order to facilitate people moving between sessions.
(2) The session room will provide an overhead projector and a screen for authors to use. However, authors must
bring their own laptop or to borrow one from another author presenting in the same session.
(3) Presenters should arrive at their session a few minutes before the session starts and check that their slides
work satisfactorily with the audio visual system in the room. If not, they should let the session chair and
staff know immediately.
INSTRUCTIONS TO CHAIRPERSONS OF PARALLEL SESSIONS
(1) The chairperson(s) and speakers of the session should meet at the end of the preceding session at the
presentation venue.
(2) Conference helpers will be there to assist you and to inform you of any last minute changes or matters.
(3) If a presentation is cancelled, please leave the respective time slot as a gap in the schedule. Remaining
presentations should NOT BE MOVED IN TIME in order to facilitate the audience to listen to the target
presentations as scheduled.
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Technical Programme — Day 1: Monday, 10 Nov. 2014

8:00 onwards

Registration

8:15–8:30

Opening of IES

8:30–9:30

IES Keynote I: Evolving, Training and Designing Neural Network
Ensembles by Professor Xin Yao, School of Computer Science,
University of Birmingham, UK

Info-34

9:30–10:30

IES Keynote II: Single Frame Super Resolution: A Fuzzy Rule-Based
Approach by Professor Nikhil R. Pal, Electronics and Communication Sciences
Unit (ECSU), Indian Statistical Institute, India

Info-35

10:30–11:00

Coffee Break

11:00–12:00

IES Keynote III: Real-time Computational Red Teaming of Human
Cognition using Encephalographic (EEG) Data by Professor Hussein A.
Abbass, School of Engineering and Information Technology, University of New
South Wales Australia, UNSW-Canberra Campus, Australia

Info-36

12:00–13:00

IES Plenary I: Research Topics in Evolutionary Many-Objective
Optimization by Professor Hisao Ishibuchi, Osaka Prefecture University, Japan

Info-37

13:00–14:00

Lunch

14:00–15:00

IES Plenary II: Adaptive Control of Non-Linear Systems by Professor
Garrison Greenwood, Portland State University, US

Info-38

15:00–16:00

IES Plenary III: Exploiting Machine Learning Techniques for Intelligent
Location-aware System with Smartphone Sensors by Professor Sung-Bae
Cho, Yonsei University, Korea

Info-39

16:00–16:30

Coffee Break

16:30–17:30

IES Plenary IV: Data Analytics for Engineering Big Data Application by Dr.
Partha Dutta, Rolls-Royce Singapore Pte Ltd, SG

18:00–21:00

Welcome Reception

Info-23
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Technical Programme — Day 2: Tuesday, 11 Nov. 2014

8:00 onwards

Registration

9:30–10:30

IES Tutorial I: Collaborative Learning and Optimization by Dr. Ke Tang,
University of Science and Technology of China, China
Dr. Kai Qin, RMIT University, Australia

10:30–11:00

11:00–12:00

12:00–13:00

Info-41

Coffee Break

IES Tutorial II: Evaluating the Evolutionary Algorithms for Numerical
Optimization: Foundations, Recent Advances, and Future Challenges by
Dr. Swagatam Das, Indian Statistical Institute, Kolkata

Info-42

Lunch Break

Session

Natural Language Processing and Image Processing

Date/Time

November 11, 2014 (Tuesday) / 13:00 – 15:00 hrs

Venue

Small Lecture Room 5, NEC, NTU

Chair(s)

Hisashi Handa

[Parallel]

13:00 hrs
[060]

Figure Pattern Creation Support for Escher-Like Tiling by Interactive Genetic
Algorithms
Satoshi Ono, Megumi Kisanuki, Hirofumi Machii and Kazunori Mizuno

3

13:20 hrs
[030]

Content-Adaptive Analysis and Filtering of Microblogs Traffic for Event-Monitoring
Applications
Claudia Meda, Federica Bisio, Paolo Gastaldo, Rodolfo Zunino, Roberto Surlinelli,
Eugenio Scillia and Augusto Vincenzo Ottaviano

3

13:40 hrs
[049]

Identifying the High-Value Social Audience from Twitter through Text-Mining
Methods
Siaw Ling Lo, David Cornforth and Raymond Chiong

4

14:00 hrs
[122]

Evolving Emotion Recognition Module for Intelligent Agent
Rahadian Yusuf, Ivan Tanev and Katsunori Shimohara

4

14:20 hrs
[012]

Improved Performance of a Cooperative Genetic Algorithm when Solutions were
Presented as Cartoon Faces
Sean R. Green and Joshua S. Redford

4

14:40 hrs
[086]

Sensitivity Analysis of Fuzzy Signatures using Minkowski’s Inequality
István Á. Harmati, Ádám Bukovics and László T. Kóczy

5
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Session

SS: Complex Structure and Systems 1

Date/Time

November 11, 2014 (Tuesday) / 13:00 – 15:00 hrs

Venue

Small Lecture Room 6, NEC, NTU

Chair(s)

Akira Ishi

[Parallel]

13:00 hrs
[046]

Cyber-Physical Systems: The Next Generation of Evolvable Hardware Research and
Applications
Garrison Greenwood, John Gallagher and Eric Matson

5

13:20 hrs
[160]

Multi Objective Optimization for Route Planning and Fleet Assignment in Regular
and Non-regular Flights
Takahiro Jinba, Tomohiro Harada, Hiroyuki Sato and Keiki Takadama

5

13:40 hrs
[088]

Large Strategy Adaptation Neighborhood Bolsters Network Reciprocity in Prisoner’s
Dilemma Games
Takashi Ogasawara, Jun Tanimoto, Eriko Fukuda, Aya Hagishima and Naoki Ikegaya

6

14:00 hrs
[155]

A Study on Neighborhood and Temperature in Multi-step Crossover Fusion for Tree
Structure
Yoshiko Hanada, Koutaro Minami, Keiko Ono, Yukiko Orito and Noriaki Muranaka

6

14:20 hrs
[149]

A New Equality Constraint-handling Technique: Unconstrained Search Space
Proposal for Equality Constrained Optimization Problem
Yukiko Orito, Yoshiko Hanada, Shunsuke Shibata and Hisashi Yamamoto

6

14:40 hrs
[010]

Collective Behavior in Cascade Model Depend on Turn of Choice
Saori Iwanaga and Akira Namatame

6

Session

SS: Computational Intelligent Algorithms and Techniques and
Its Application to Real World Problems 1

Date/Time

November 11, 2014 (Tuesday) / 13:00 – 15:00 hrs

Venue

Seminar Room 4, NEC, NTU

Chair(s)

Irraivan Elamvazuthi and Co-Chair: Timothy Ganesan

[Parallel]

13:00 hrs
[119]

Cell Segmentation using Binarization and Growing Neural Gas
Tomoyuki Hiroyasu, Shunsuke Sekiya, Noriko Koizumi, Naoki Okumura and Utako Yamamoto

7

13:20 hrs
[093]

Wind Tunnel Evaluation based Design of Lift Creating Cylinder using Plasma
Actuators
Masahiro Kanazaki, Takashi Matsuno, Kengo Maeda and Hiromitsu Kawazoe

7

13:40 hrs
[138]

A Re-constructed Meta-heuristic Algorithm for Robust Fleet Size and Mix Vehicle
Routing Problem with Time Windows under Uncertain Demands
Kusuma Soonpracha, Anan Mungwattana and Tharinee Manisri

8

14:00 hrs
[135]

Cross-Layer Secured IoT Network and Devices
Paul Loh Ruen Chze, Kan Siew Leong, Ang Khoon Wee, Elizabeth Sim, Kan Ee May and
Hing Siew Wing

8

14:20 hrs
[050]

Understanding the Behavior of Solid State Disk
Qingchao Cai, Rajesh Vellore Arumugam, Yew Soon Ong and Bingsheng He

8
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14:40 hrs
[158]

Nature-inspired Chemical Reaction Optimisation Algorithm for Handling Nurse
Rostering Problem
Yahya Z. Arajy and Salwani Abdullah

Session

SS: Subspace Learning and Neural Networks 1

Date/Time

November 11, 2014 (Tuesday) / 13:00 – 15:00 hrs

Venue

Seminar Room 5, NEC, NTU

Chair(s)

Jian Cheng Lv

9

[Parallel]

13:00 hrs
[034]

A New Supervised Learning Algorithm for Spiking Neurons
Malu Zhang, Hong Qu, Jianping Li and Xiurui Xie

9

13:20 hrs
[015]

An Automatic Clustering Algorithm based on a Competition Model of Probabilistic
PCA
Yunxia Li, Jian Cheng Lv and Xiaojie Li

9

13:40 hrs
[035]

An Optimization Method of SNNs for Shortest Path Problem
Hong Qu, Zhi Zeng, Changle Chen, Dongdong Wang and Nan Yao

10

14:00 hrs
[041]

Chinese Text Similarity Computation via the 1D-PW CNN
Luping Ji, Xiaorong Pu and Guisong Liu

10

14:20 hrs
[081]

A Spiking Neural Network Model for Associative Memory using Temporal Codes
Jun Hu, Huajin Tang, K. C. Tan and Sen Bong Gee

10

14:40 hrs
[092]

Brain CT Image Classification with Deep Neural Networks
Cheng Da, Haixian Zhang and Yongsheng Sang

11

15:00 – 15:20

Tea/Coffee Break

Session

SS: Evolutionary Multi-objective Optimization: Methods and Engineering Application

Date/Time

November 11, 2014 (Tuesday) / 15:20 – 17:00 hrs

Venue

Small Lecture Room 5, NEC, NTU

Chair(s)

Yuping Wang

[Parallel]

15:20 hrs
[124]

A Study on Multi-Level Robust Solution Search for Noisy Multi-Objective
Optimization Problems
Tomohisa Hashimoto and Hiroyuki Sato

11

15:40 hrs
[102]

A Bi-level Evolutionary Algorithm for Multi-Objective Vehicle Routing Problems with
Time Window Constraints
Abhishek Gupta, Yew-Soon Ong, Allan N. Zhang and Puay Sew Tan

12

16:00 hrs
[123]

A Novel Multi-objective Optimization Framework Combining NSGA-II and
MOEA/D
Xin Qiu, Ye Huang and Kay Chen Tan

12

16:20 hrs
[117]

A Uniform Evolutionary Algorithm based on Decomposition and Contraction for
Many-objective Optimization Problems
Cai Dai, Yuping Wang and Lijuan Hu

12
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16:40 hrs
[148]

A Novel Evolutionary Multi-objective Algorithm based on S Metric Selection and
M2M Population Decomposition
Lei Chen, Hai-Lin Liu, Chuan Lu, Yiu-ming Cheung and Jun Zhang

13

17:00 hrs
[043]

Community Detection from Signed Social Networks using a Multi-objective
Evolutionary Algorithm
Yujie Zeng and Jing Liu

13

Session

SS: Complex Structure and Systems 2

Date/Time

November 11, 2014 (Tuesday) / 15:20 – 17:00 hrs

Venue

Small Lecture Room 6, NEC, NTU

Chair(s)

Saori Iwanaga

[Parallel]

15:20 hrs
[005]

Impact of Stubborn Individuals on a Spread of Infectious Disease Under Voluntary
Vaccination Policy
Eriko Fukuda and Jun Tanimoto

13

15:40 hrs
[129]

Working Memory Training Strategies and their Influence on Changes in Brain Activity
and White Matter
Tomoyuki Hiroyasu, Shogo Obuchi, Misato Tanaka, Tatsuya Okamura and Utako Yamamoto

14

16:00 hrs
[144]

Mathematical Theory for Social Phenomena to Analyze Popularity of Social Incidents
Quantitatively using Social Networks
Akira Ishii, Takuma Koyabu, Koki Uchiyama and Tsukasa Usui

14

16:20 hrs
[113]

Emergent Effects from Simple Mechanisms in Supply Chain Models
Gabriel Yee, Yew Soon Ong and Puay Siew Tan

14

16:40 hrs
[090]

Artificial Bee Colony Algorithm based on Local Information Sharing in Dynamic
Environment
Ryo Takano, Tomohiro Harada, Hiroyuki Sato and Keiki Takadama

15

17:00 hrs
[146]

Multi-agent based Bus Route Optimization for Restricting Passenger Traffic
Bottlenecks in Disaster Situations
Sayaka Morimoto, Takahiro Jinba, Hiroto Kitagawa, Keiki Takadama, Takahiro Majima,
Daisuke Watanabe and Mitsujiro Katsuhara

15

Session

SS: Computational Intelligent Algorithms and Techniques and
Its Application to Real World Problems 2

Date/Time

November 11, 2014 (Tuesday) / 15:20 – 17:00 hrs

Venue

Seminar Room 4, NEC, NTU

Chair(s)

Pandian Vasant and Co-Chair: Timothy Ganesan

15:20 hrs
[105]

Application of Precise-Spike-Driven Rule in Spiking Neural Networks for Optical
Character Recognition
Qiang Yu, Sim Kuan Goh, Huajin Tang and Kay Chen Tan
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15:40 hrs
[163]

Distance based Locally Informed Particle Swarm Optimizer with Dynamic Population
Size
Nandar Lynn and Ponnuthurai Nagaratnam Suganthan

16

16:00 hrs
[039]

Automatic Ultrasound Image Segmentation Framework based on Darwinian Particle
Swarm Optimization
Vedpal Singh, I. Elamvazuthi, Varun Jeoti and J George

16

16:20 hrs
[121]

Impact of the Length of Optical Flow Vectors in Estimating Time-to-Contact an
Obstacle
Willson Amalraj Arokiasami, Tan Kay Chen, Dipti Srinivasan and Prahlad Vadakkepat

16

16:40 hrs
[109]

Hybrid Differential Evolution and Gravitational Search Algorithm for Nonconvex
Economic Dispatch
Luong D. Le, Loc D. Ho, Dieu N. Vo and Pandian Vasant

17

17:00 hrs
[069]

Cuckoo Optimization Algorithm for Optimal Power Flow
Tu Nguyen Le Anh, Dieu Ngoc Vo, Weerakorn Ongsakul, Pandian Vasant and
Timothy Ganesan

17

Session

SS: Subspace Learning and Neural Networks 2
SS: Collaborative Learning and Optimization

Date/Time

November 11, 2014 (Tuesday) / 15:20 – 17:00 hrs

Venue

Seminar Room 5, NEC, NTU

Chair(s)

Hong Qu and Co-Chair: Ke Tang

[Parallel]

15:20 hrs
[061]

Angle-based Outlier Detection Algorithm with More Stable Relationships
Xiaojie Li, Jian Cheng Lv and Dongdong Cheng

18

15:40 hrs
[079]

Action Recognition using Hierarchical Independent Subspace Analysis with Trajectory
Vinh D. Luong, Lipo Wang and Gaoxi Xiao

18

16:00 hrs
[112]

FQZip: Lossless Reference-based Compression of Next Generation Sequencing Data in
FASTQ Format
Yongpeng Zhang, Linsen Li, Jun Xiao, Yanli Yang and Zexuan Zhu

18

16:20 hrs
[141]

cuSaDE: A CUDA-based Parallel Self-adaptive Differential Evolution Algorithm
Tsz Ho Wong, A. K. Qin, Shengchun Wang and Yuhui Shi

19

16:40 hrs
[078]

Individual-based Cooperative Coevolution Local Search for Large Scale Optimization
Can Liu and Bin Li

19

17:00 hrs
[156]

Considering Reputation in the Selection Strategy of Genetic Programming
Chiao-Jou Lin, Rung-Tzuo Liaw, Chien-Chih Liao and Chuan-Kang Ting

19

17:40–21:00

Award Banquet
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8:00 onwards

Registration

Session

SS: Differential Evolution and Its Application

Date/Time

November 12, 2014 (Wednesday) / 8:20 – 10:40 hrs

Venue

Small Lecture Room 5, NEC, NTU

Chair(s)

Xinchao Zhao

[Parallel]

8:20 hrs
[053]

An Adaptive Clustering and Re-clustering based Crowding Differential Evolution for
Continuous Multi-modal Optimization
Soham Sarkar, Rohan Mukherjee, Subhodip Biswas, Rupam Kundu and Swagatam Das

21

8:40 hrs
[063]

An Opposition-based Self-adaptive Hybridized Differential Evolution Algorithm for
Multi-objective Optimization (OSADE)
Jin Kiat Chong and Kay Chen Tan

21

9:00 hrs
[126]

Directional Differential Evolution: Approaching to the Superior, Departing from the
Inferior, or Both?
Xinchao Zhao, Junling Hao and Xingquan Zuo

22

9:20 hrs
[101]

An Adaptive Cauchy Differential Evolution Algorithm with Population Size
Reduction and Modified Multiple Mutation Strategies
Tae Jong Choi and Chang Wook Ahn

22

9:40 hrs
[071]

ε Constrained Differential Evolution Algorithm with a Novel Local Search Operator
for Constrained Optimization Problems
Wenchao Yi, Xinyu Li, Liang Gao and Yinzhi Zhou

22

10:00 hrs
[074]

Evolving the Parameters of Differential Evolution using Evolutionary Algorithms
Saber Elsayed and Ruhul Sarker

23

10:20 hrs
[029]

Orthogonal Predictive Differential Evolution
Yue-Jiao Gong, Qi Zhou, Ying Lin and Jun Zhang

23

Session

SS: Collaborative Supply Chain and Logistics Management
by Complex Systems Approach

Date/Time

November 12, 2014 (Wednesday) / 8:20 – 10:40 hrs

Venue

Small Lecture Room 6, NEC, NTU

Chair(s)

Li ZhengPing

[Parallel]

8:20 hrs
[026]

A Risk-Averse Inventory Cost Model using CVaR
Jasmine J. Lim, Allan N. Zhang, Puay Siew Tan and Yew Soon Ong

23

8:40 hrs
[027]

Multi-objective Heterogeneous Capacitated Vehicle Routing Problem with Time
Windows and Simultaneous Pickup and Delivery for Urban Last Mile Logistics
Chen Kim Heng, Allan N. Zhang, Puay Siew Tan and Yew-Soon Ong

24

9:00 hrs
[167]

The Impact of the Malfunction of a Sector in Supply Chain on the Ordering Policy of
Each Sector
Hiroshi Sato, Tomohiro Shirakawa, Masao Kubo and Akira Namatame

24

9:20 hrs
[164]

Improve Robustness and Resilience of Networked Supply Chains
Robert de Souza and Rong Zhou

24
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9:40 hrs
[042]

A New Approach for Product Design by Integrating Assembly and Disassembly
Sequence Structure Planning
Samyeon Kim, Jung Woo Baek, Seung Ki Moon and Su Min Jeon

25

10:00 hrs
[051]

Supply Chain Risk Mitigation and the Application Potential of Complex Systems
Approaches
Zhengping Li and Rajpreet Kaur Gulati

25

10:20 hrs
[054]

A Network Connectivity Embedded Clustering Approach for Supply Chain Risk
Assessment
Xiao Feng Yin, Xiuju Fu, Loganathan Ponnambalam and Rick Siow Mong Goh

25

Session

SS: Intelligent and Expert Systems with Industrial Applications
SS: Multiagent System for Industrial Applications

Date/Time

November 12, 2014 (Wednesday) / 8:20 – 10:40 hrs

Venue

Seminar Room 4, NEC, NTU

Chair(s)

Partha Datta and Co-Chair: Zhang Jie

[Parallel]

8:20 hrs
[115]

Integrated Solid Waste Management System Design under Uncertainty
Jie Xiong, Tsan Sheng Adam Ng and Shuming Wang

26

8:40 hrs
[131]

A Decision Support System for Laptop Procurement using Mixed Text and Image
Analytics
Wei-Yi Tay and Chee Khiang Pang

26

9:00 hrs
[172]

An Experimental Study of Correlation between Text and Image Similarity by
Information Fusion Approach
Ruoxu Ren, Chee Khiang Pang, Li Ma and Partha Dutta

26

9:20 hrs
[134]

Feature Extraction for Classification of Welding Quality in RSW Systems
Xing-JueWang, Jun-Hong Zhou and Chee Khiang Pang

27

9:40 hrs
[025]

A Multi-agent System for Smartphone Intrusion Detection Framework
Abdullah J. Alzahrani and Ali A. Ghorbani

27

10:00 hrs
[038]

A Multi-Agent Simulation Framework to Support Agent Interactions under Different
Domains
Moath Jarrah, Bernard P. Zeigler, Chi Xu and Jie Zhang

27

10:20 hrs
[154]

Multi-agent Control System with Intelligent Optimization for Building Energy
Management
Ee May Kan, Khaing Yadanar, Ngee Hoo Ling, Yvonne Soh and Naing Lin

28

Session

Advanced Evolutionary Algorithms

Date/Time

November 12, 2014 (Wednesday) / 8:20 – 10:40 hrs

Venue

Seminar Room 5, NEC, NTU

Chair(s)

Satoshi Ono

8:20 hrs
[048]

[Parallel]

MA-Net: A reliable Memetic Algorithm for Community Detection by Modularity
Optimization
Leila Moslemi Naeni, Regina Berretta and Pablo Moscato
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8:40 hrs
[089]

Evolutionary Robust Optimization with Multiple Solutions
Peng Yang, Ke Tang, Lingxi Li and A. K. Qin

29

9:00 hrs
[168]

Offline Design of Interactive Evolutionary Algorithms with Different Genetic
Operators at Each Generation
Hisao Ishibuchi, Takahiko Sudo, Koji Ueba and Yusuke Nojima

29

9:20 hrs
[016]

Bayesian Inference to Sustain Evolvability in Genetic Programming
Ahmed Kattan and Yew-Soon Ong

29

9:40 hrs
[139]

The Influence of Elitism Strategy on Migration Intervals of a Distributed Genetic
Algorithm
Takeshi Uchida, Teruo Matsuzawa and Yasushi Inoguchi

30

10:00 hrs
[044]

Solving Multimode Resource-Constrained Project Scheduling Problems using an
Organizational Evolutionary Algorithm
Lixia Wang and Jing Liu

30

10:20 hrs
[084]

A Novel Adaptive ε-Constrained Method for Constrained Problem
Chunjiang Zhang, Qun Lin and Liang Gao

30

10:40 – 11:00

Tea/Coffee Break

Session

Intelligent Systems

[Parallel]

Date/Time

November 12, 2014 (Wednesday) / 11:00 – 13:00 hrs

Venue

Breakout Room 1, NEC, NTU

Chair(s)

Kazunori Mizuno

11:00 hrs
[104]

A New Sign Distance-based Ranking Method for Fuzzy Numbers
Kok Chin Chai, Kai Meng Tay and Chee Peng Lim

31

11:20 hrs
[166]

Medical Image Management System with Automatic Image Feature Tag Adding
Functions
Tomoyuki Hiroyasu, Yuji Nishimura and Utako Yamamoto

31

11:40 hrs
[019]

Synthesis of Clock Signal from Genetic Oscillator
Chia-Hua Chuang and Chun-Liang Lin

31

12:00 hrs
[037]

C2 : Adaptive Load Balancing for Metadata Server Cluster in Cloud-scale Storage
Systems
Quanqing Xu, Rajesh Vellore Arumugam, Khai Leong Yong, Yonggang Wen and
Yew-Soon Ong

32

12:20 hrs
[133]

Numerical Simulations for Hybrid Electromagnetism-like Mechanism Optimization
Algorithms with Descent Methods
Hirofumi Miyajima, Noritaka Shigei, Hiroki Taketatu and Hiromi Miyajima

32
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12:40 hrs
[151]

Extended Local Clustering Organization with Rule-based Neighborhood Search for
Job-shop Scheduling Problem
Yasumasa Tamura, Hiroyuki Iizuka and Masahito Yamamoto

Session

Swarm Intelligent Applications

Date/Time

November 12, 2014 (Wednesday) / 11:00 – 13:00 hrs

Venue

Small Lecture Room 5, NEC, NTU

Chair(s)

Shigeo Doi

32

[Parallel]

11:00 hrs
[056]

Proposal and Evaluation of a Robust Pheromone-based Algorithm for the Patrolling
Problem with Various Graph Structure
Shigeo Doi

33

11:20 hrs
[120]

Self-adaptive Orthogonal Simplified Swarm Optimization for the Series-Parallel
Redundancy Allocation Problem
Wei-Chang Yeh and Chia-Ling Huang

33

11:40 hrs
[147]

Simplified Swarm Optimization to solve the K-Harmonic Means Problem for Mining
Data
Wei-Chang Yeh and Chia-Ling Huang

33

12:00 hrs
[014]

Parallel Particle Swarm Optimization using Message Passing Interface
Guang-Wei Zhang, Zhi-Hui Zhan, Ke-Jing Du, Ying Lin, Wei-Neng Chen, Jing-Jing Li and
Jun Zhang

34

12:20 hrs
[153]

An Extended SHADE and its Evaluations
Kazuhiro Ohkura, Toshiyuki Yasuda, Masaki Kadota and Yoshiyuki Matsumura

34

12:40 hrs
[108]

A Hybrid Differential Evolution Algorithm — Game Theory for the Berth Allocation
Problem
Nasser R. Sabar, Siang Yew Chong and Graham Kendall

34

Session

SS: Intelligent and Evolutionary Systems for Mobile and Entertainment Computing

Date/Time

November 12, 2014 (Wednesday) / 11:00 – 13:00 hrs

Venue

Small Lecture Room 6, NEC, NTU

Chair(s)

Kyung-Joong Kim

[Parallel]

11:00 hrs
[100]

A New Grammatical Evolution based on Probabilistic Context-free Grammar
Hyun-Tae Kim and Chang Wook Ahn

35

11:20 hrs
[110]

Automatic Evolutionary Music Composition based on Multi-Objective Genetic
Algorithm
Jae Hun Jeong and Chang Wook Ahn

35

11:40 hrs
[136]

Inference of Opponent’s Uncertain States in Ghosts Game using Machine Learning
Sehar Shahzad Farooq, HyunSoo Park and Kyung-Joong Kim

35

12:00 hrs
[145]

In-game Action Sequence Analysis for Game BOT Detection on the Big Data Analysis
Platform
Jina Lee, Jiyoun Lim, Wonjun Cho and Huy Kang Kim

36

12:20 hrs
[152]

Online Game Bot Detection in FPS Game
Mee Lan Han, Jung Kyu Park and Huy Kang Kim

36
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12:40 hrs
[169]

Memetic Algorithms of Graph-based Estimation of Distribution Algorithms
Kenta Maezawa and Hisashi Handa

36

Session

SS: Agent-Based Computational Eco-nomics and Experimental Economics

[Parallel]

Date/Time

November 12, 2014 (Wednesday) / 11:00 – 13:00 hrs

Venue

Seminar Room 4, NEC, NTU

Chair(s)

Robert Marks

11:00 hrs
[059]

A Choreographer Leads the Pareto Efficient Equilibrium in the Three-Person Network
Externality Games: Experimental Evidence
Hiromasa Takahashi, Kazuhito Ogawa and Hideo Futamura

37

11:20 hrs
[068]

Agent-based Modeling of Economic Volatility and Risk Propagation on Evolving
Networks
Yoshito Suzuki, Akira Namatame and Yuji Aruka

37

11:40 hrs
[103]

Analyzing Organization Structures and Performance through Agent-based
Socio-technical Modeling
Partha Dutta, Carla Pepe and Hui Xi

37

12:00 hrs
[047]

Searching for Agents’ Best Risk Profiles
Robert E. Marks

38

12:20 hrs
[099]

Product Differentiation under Bounded Rationality
B. Vermeulen, J.A. La Poutré, A.G. de Kok and A. Pyka

38

12:40 hrs
[006]

Cognitive Bias, ABM and Emergence of China Stock Market
Guo-cheng Wang

38

Session

SS: Evolutionary Computation and Data Mining

Date/Time

November 12, 2014 (Wednesday) / 11:00 – 13:00 hrs

Venue

Seminar Room 5, NEC, NTU

Chair(s)

Chuan-Kang Ting

[Parallel]

11:00 hrs
[091]

Regularized Boost for Semi-supervised Ranking
Zhigao Miao, Juan Wang, Aimin Zhou and Ke Tang

39

11:20 hrs
[165]

An Efficient Representation for Genetic-Fuzzy Mining of Association Rules
Chuan-Kang Ting, Ting-Chen Wang and Rung-Tzuo Liaw

39

11:40 hrs
[171]

Extreme Learning Machine for Active RFID Location Classification
Felis Dwiyasa and Meng-Hiot Lim

39

12:00 hrs
[073]

Structurization of Design Space for Launch Vehicle with Hybrid Rocket Engine using
Stratum-Type Association Analysis
Kazuhisa Chiba, Masahiro Kanazaki, Shin’ya Watanabe, Koki Kitagawa and Toru Shimada

40

12:20 hrs
[111]

Integration of Spatial and Spectral Information by Means of Sparse
Representation-based Classification for Hyperspectral Imagery
Sen Jia, Yao Xie and Zexuan Zhu

40

12:40 hrs
[095]

A Preliminary Study on Quality Control of Oceanic Observation Data by Machine
Learning Methods
Satoshi Ono, Haruki Matsuyama, Ken-ichi Fukui and Shigeki Hosoda

40
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Date/Time: Monday, 10 Nov. 2014 / 8:30 – 9:30 hrs

Keynote Speech I

Day 1—Monday, 10 November 2014

Session Chair: Kay Chen Tan

Evolving, Training and Designing Neural Network Ensembles
Professor Xin Yao
School of Computer Science, University of Birmingham, UK
Biosketch of the Speaker
Xin Yao is a Chair (Professor) of Computer Science and the Director of CERCIA (Centre of Excellence for Research in Computational Intelligence and Applications) at the
University of Birmingham, UK. He is an IEEE Fellow and the President (2014-15) of
IEEE Computational Intelligence Society (CIS). He won the 2001 IEEE Donald G. Fink
Prize Paper Award, 2010 IEEE Transactions on Evolutionary Computation Outstanding
Paper Award, 2010 BT Gordon Radley Award for Best Author of Innovation (Finalist),
2011 IEEE Transactions on Neural Networks Outstanding Paper Award and many other
best paper awards. He won the prestigious Royal Society Wolfson Research Merit Award
in 2012 and the IEEE CIS Evolutionary Computation Pioneer Award in 2013. He was
the Editor-in-Chief (2003-08) of IEEE Transactions on Evolutionary Computation and
is an Associate Editor or Editorial Member of more than ten other journals. He has been invited to give
70+ keynote/plenary speeches at international conferences. His major research interests include evolutionary
computation and neural network ensembles.

Abstract
Previous work on evolving neural networks has focused on single neural networks. However, monolithic neural
networks have become too complex to trainand evolve for large and complex problems. It is often better to
design a collection of simpler neural networks that work collectively and cooperatively to solve a large and
complex problem. The key issue here is how to design such a collection, i.e., an ensemble, automatically so that
it has the best generalisation ability. This talk first reviews briefly early work on evolving neural networks. Then
a previous idea of designing ensembles, negative correlation learning, is explained. Lastly, several recent studies
are introduced, which analyze the impact of diversity on online ensemble learning and that on multi-class
class imbalance learning. The ideas behind some new ensemble algorithms for online learning, class imbalance
learning and online class imbalance learning will be presented. Applications of such new ensemble learning
algorithms will also be mentioned and future research directions discussed.
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Date/Time: Monday, 10 Nov. 2014 / 9:30 – 10:30

Keynote Speech II

Single Frame Super Resolution: A Fuzzy Rule-Based Approach
Professor Nikhil R. Pal
Electronics and Communication Sciences Unit (ECSU), Indian Statistical Institute, India
Biosketch of the Speaker
Professor Nikhil R. Pal is a Professor in the Electronics and Communication Sciences
Unit of the Indian Statistical Institute. His current research interest includes bioinformatics, brain science, fuzzy logic, pattern analysis, neural networks and evolutionary
computation.
He was the Editor-in-Chief of the IEEE Transactions on Fuzzy Systems for the period
January 2005-December 2010. He has served/been serving on the editorial /advisory
board/ steering committee of several journals including the International Journal of Approximate Reasoning, Applied Soft Computing, Neural Information Processing–Letters
and Reviews, International Journal of Knowledge-Based Intelligent Engineering Systems,
International Journal of Neural Systems, Fuzzy Sets and Systems, International Journal
of Intelligent Computing in Medical Sciences and Image Processing, Fuzzy Information and Engineering : An
International Journal, IEEE Transactions on Fuzzy Systems and the IEEE Transactions on Systems Man and
Cybernetics–B.
He has given many plenary/keynote speeches in different premier international conferences in the area of
computational intelligence. He has served as the General Chair, Program Chair and co-Program chair of several
conferences.
He was a Distinguished Lecturer of the IEEE Computational Intelligence Society (CIS) and was a member of the
Administrative Committee of the IEEE CIS. At present he is the Vice President for Publications of the IEEE CIS.
He is a Fellow of the National Academy of Sciences, India, a Fellow of the Indian National Academy of
Engineering, a Fellow of the Indian National Science Academy, a Fellow of the International Fuzzy Systems
Association (IFSA) and a Fellow of the IEEE, USA.
Abstract
High quality image zooming is an important problem. There are many methods that use multiple low resolution
(LR) frames of the same scene with different sub-pixel shifts as input to generate the high resolution (HR)
images. Now a days single frame super resolution (SR) methods that use just one LR image to obtain the HR
image is gaining popularity. In this talk we shall discuss a novel fuzzy rule based single frame super resolution
method. This is a patch based method, where each LR patch is replaced by a HR patch generated by TakagiSugeno type fuzzy rules. We shall discuss in details the generations of the training data, the initial generation of
the fuzzy rules, their refinement and how to use the rules for generation of SR images. In this context we shall
also develop a Gaussian Mixture Regression (GMR) model for the same problem. Comparison of performance
of the fuzzy rule-based system with five existing methods as well as with the GMR method in terms of the three
quality criteria demonstrates the superior performance of the fuzzy rule-based system.
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Date/Time: Monday, 10 Nov. 2014 / 11:00 – 12:00

Keynote Speech III

Day 1—Monday, 10 November 2014

Session Chair: Hisao Ishibuchi

Real-time Computational Red Teaming of Human Cognition using
Encephalographic (EEG) Data
Professor Hussein A. Abbass
School of Engineering and Information Technology, University of New South Wales Australia,
UNSW-Canberra Campus, Australia
Biosketch of the Speaker
Hussein Abbass is a full Professor with the University of New South Wales (UNSWAustralia), Canberra Campus, Australia. In 2014, he is spending his sabbatical visiting the
Department of Electrical and Computer Engineering, National University of Singapore.
Prof. Abbass is a fellow of the UK Operational Research Society and a fellow of the
Australian Computer Society. He is an Associate Editor of six international journals,
including the IEEE Transactions on Evolutionary Computation and the IEEE Computational Intelligence Magazine. He has been serving as the Chair of the Emerging Technologies Technical Committee of the IEEE Computational Intelligence Society (IEEE-CIS)
for 2 years and has served on many different committees within IEEE-CIS. Prof. Abbass
is currently a College Member of the Australian Research Council (ARC) Engineering,
Mathematics and Information Cluster. He was a member of the Research Evaluation
Committee of Excellence of Research Australia in 2010. His was a visiting academic at University of Illinois
– Urbana Champaign spending his sabbatical in 2005 and a UNSW John-Yu Fellow at Imperial College London
in 2003. He published close to 200 refereed papers. His current research interest is in computational red teaming
and integrating human brain data with advanced analytics and automation.
Abstract
The field of Artificial Intelligence (AI) has seen stages of stagnation followed by tipping points all over its
history. Be it in natural language processing/understanding, neural networks, fuzzy systems, or evolutionary
computation, these tipping points marked real advances in AI. Today, AI is getting closer and closer to a new
tipping point. However, it is a tipping point of a different kind; one with orders of magnitude more significance
than any previous one. The age of the human brain project, the era of big data and models, the advances in
computational science, the revolution in hardware and sensors and the success stories made by computational
intelligence researchers are all converging to generate this tipping point.
In this presentation, the audience will get to see some early signs of the next generation AI systems. Red
teaming is the science and art of role-playing an opponent. In this talk, the first of its kind Computational
Red Teaming (CRT) system that was able to autonomously red team against humans will be demonstrated. The
system integrates Encephalographic (EEG) data (brain signals) with performance metrics and the operational
environment to red team with humans. The talk will demonstrate that the next generation AI system, where the
biological brain is seamlessly integrated with in-Silico brain, is just at our doorsteps!
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Date/Time: Monday, 10 Nov. 2014 / 12:00 – 13:00

Plenary Speech I

Research Topics in Evolutionary Many-Objective Optimization
Professor Hisao Ishibuchi
Osaka Prefecture University, Japan
Biosketch of the Speaker
Prof. Hisao Ishibuchi received the BS and MS degrees from Kyoto University in 1985
and 1987, respectively. He received the Ph.D. degree from Osaka Prefecture University
in 1992. Since 1987, he has been with Osaka Prefecture University as a research associate
(1987-1993), an assistant professor (1993), an associate professor (1994-1999) and a full
professor since 1999. His research interests include evolutionary multiobjective optimization, fuzzy genetics-based classifier design and evolutionary games. He received a Best
Paper Award from GECCO 2004, HIS-NCEI 2006, FUZZ-IEEE 2009, WAC 2010, SCIS &
ISIS 2010 and FUZZ-IEEE 2011. He also received a 2007 JSPS Prize from the Japan Society
for the Promotion of Science. He was the IEEE CIS Vice-President for Technical Activities
(2010-2013), the General Chair of ICMLA 2011, the Program Chair of CEC 2010 and IES
2014 and a Program Co-Chair of Fuzzy IEEE 2011-2013, 2015 and CEC 2013-2014. Currently, he is the Editor-inChief of IEEE CI Magazine (2014-2015), an Associate Editor of IEEE TFS (2004-2014), IEEE TEVC (2007-2014),
IEEE Access (2013-2014) and IEEE TCyb (2013-2014) and an IEEE CIS AdCom member (2014-2016). He is an
IEEE Fellow. According to Google Scholar, the total number of citations of his publications is 15,000 and his
h-index is 53.
Abstract
This talk starts with a brief introduction to evolutionary multiobjective optimization (EMO) where some basic
ideas in EMO algorithms are explained. A basic framework of well-known Pareto dominance-based EMO
algorithms is also explained. Next we discuss why many-objective optimization problems are difficult for
EMO algorithms. Difficulties can be classified into the following six categories: (i) difficulties in the search
for Pareto optimal solutions, (ii) difficulties in the approximation of the entire Pareto front, (iii) difficulties in
the presentation of obtained solutions, (iv) difficulties in the choice of a single final solution, (v) difficulties
in the evaluation of a solution set, (vi) difficulties in the observation of search behavior. Various ideas have
been proposed to address those difficulties in the field of evolutionary many-objective optimization. After each
difficulty is briefly explained, some hot research topics are illustrated in detail together with future directions.
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Date/Time: Monday, 10 Nov. 2014 / 14:00 – 15:00

Plenary Speech II

Day 1—Monday, 10 November 2014

Session Chair: Hussein A. Abbass

Adaptive Control of Non-Linear Systems
Professor Garrison Greenwood
Portland State University, US
Biosketch of the Speaker
Prof. Garrison Greenwood received the Ph.D. in Electrical Engineering from the University of Washington, Seattle, WA USA. After spending more than 10 years in industry
designing multi-process embedded hardware, he joined academia where he is currently
a professor in the Electrical & Computer Engineering Department at Portland State
University, Portland, OR USA. He has published more than 100 peer-reviewed papers
and is co-author of the book Introduction to Evolvable Hardware: A Practical Guide for
Designing Self-Adaptive Systems, Wiley-IEEE Press. He has had many years of service in
the IEEE Computational Intelligence Society. From 2004 to 2006 he served as the chair of
the society’s Technical Committee on Evolutionary Computation and as Vice-President
(Conferences) from 2006 to 2009. He was the general chair of the IEEE Congress on
Evolutionary Computation in 2004 and again in 2012. His research interests are cyber-physical systems and
evolutionary game theory. Dr. Greenwood is a member of the Eta Kappa Nu and Tau Beta Pi engineering honor
societies and is a registered professional engineer in the State of California. He retired from the U.S. Army with
the rank of Lieutenant Colonel.

Abstract
Autonomous embedded systems frequently operate in harsh environments for extended periods of time.
Internal faults or a changing operational environment can produce undesirable system behavior. Since these
systems are autonomous, they cannot rely on human support to remain operational; they must therefore initiate
recovery operations automatically to restore as much lost behavior as possible. Simply providing redundant
circuitry to replace failed circuits won’t work if a changed operational environment caused the undesirable
behavior. However, it might be possible to restore some of the lost performance by adapting the system behavior.
This talk describes how a metamorphic system can be used to detect degraded system behavior and then adapt
the behavior by automatically reconfiguring the hardware resources. Two examples problems are described. The
first example adapts the step response of a non-linear system (a DC motor) while the second example adapts
the behavior of a chemical sensor.
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Date/Time: Monday, 10 Nov. 2014 / 15:00 – 16:00

Plenary Speech III

Exploiting Machine Learning Techniques for Intelligent Location-aware
System with Smartphone Sensors
Professor Sung-Bae Cho
Yonsei University, Korea
Biosketch of the Speaker
Prof. Sung-Bae Cho (S’88-M’93-SM’06) received the Ph.D. degree in computer science
from KAIST (Korea Advanced Institute of Science and Technology), Taejeon, Korea, in
1993. He was an Invited Researcher of Human Information Processing Research Laboratories at Advanced Telecommunications Research (ATR) Institute, Kyoto, Japan from
1993 to 1995 and a Visiting Scholar at University of New South Wales, Canberra, Australia
in 1998. He was also a Visiting Professor at University of British Columbia, Vancouver,
Canada from 2005 to 2006 and at King Mongkut’s University of Technology Thonburi,
Bangkok, Thailand in 2013. Since 1995, he has been a Professor in the Department of
Computer Science, Yonsei University, Seoul, Korea. His research interests include hybrid
intelligent systems, soft computing, evolutionary computation, neural networks, pattern
recognition, intelligent man-machine interfaces and games. He has published over 230 journal papers and over
680 conference papers.
Dr. Cho has been serving as an associate editor for several journals including IEEE Transactions on CI and
AI on Games (2009-present) and IEEE Transactions on Fuzzy Systems (2013-present). He was also the chair
of Games Technical Committee, IEEE CIS (2009-2010) and Student Games-based Competition Subcommittee,
IEEE CIS (2011-2012). He is a member of Board of Government (BoG) of Asia Pacific Neural Networks
Assembly (APNNA) (2011-present) and a member of three technical committees in IEEE CIS such as Emergent
Technologies, Computational Finance and Economics and Games. Dr. Cho has been awarded several best paper
prizes from IEEE Korea Section (1990), Korea Information Science Society (1993, 2005), International Conference
on Soft Computing (1996, 1998), World Automation Congress (1998), International Conference on Information
Networking (2001) and International Conference on Hybrid AI Systems (2011). He was also the recipient of the
Richard E. Merwin prize from IEEE Computer Society in 1993.
Abstract
Smart phones have recently incorporated diverse and powerful sensors, which include GPS receivers, microphones, cameras, light sensors, temperature sensors, digital compasses, magnetometers and accelerometers.
Because of the small size and the superior computing power of the smartphones, they can become powerful
sensing devices that can monitor a user’s context in real time. One of the most important user contexts is
location. Proper services and information can be delivered according to user’s current or future location. In this
talk, I present an intelligent location-aware system for the smartphone by exploiting several machine learning
techniques. The system which manages location information and predicts future places consists of location
extraction, location recognition, departure time prediction and destination prediction. Experimental results with
the real log data for 10 users for five months confirm the usefulness of the developed system.
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Session Chair: Justin Pang Chee Khiang

Data Analytics for Engineering Big Data Application
Dr. Partha Dutta
Rolls-Royce Singapore Pte Ltd, SG
Biosketch of the Speaker
Dr. Partha Dutta is the Chief of the Computational Engineering R&D centre in RollsRoyce Singapore. Computational Engineering is the company’s strategic capability development centre for Data Analytics. Partha is responsible for defining the Computational Engineering group’s R&D strategy and roadmap and leading the delivery of R&D
projects for applications across the Rolls-Royce family of products and services in the
area of Data Analytics. He holds a PhD in Computer Science from the University of
Southampton, UK and is an adjunct member of the Faculty at Nanyang Technological
University.

Abstract
While not as mainstream as the Internet and Social Media, engineering and manufacturing applications
are some of the most significant contributors of Big Data. With phenomenal advancements in computing,
digitization of industrial processes and sensor based monitoring, modern industries generate large volumes
of data that help to generate business-critical insights about products, processes and markets to make high
value added decisions. In this presentation, examples of such Big Data applications will be shared along with
how advancements made in Data Analytics technology are enabling the effective analysis of engineering Big
Data.
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Tutorial I

Dr. Ke Tang
University of Science and Technology of China, China

Dr. Kai Qin
RMIT University, Australia

Learning and optimization are two essential tasks that computational intelligence aims at addressing. Numerous techniques had been developed for these two purposes separately. Intrinsically, learning and optimization
are interrelated. On the one hand, learning can be formulated as model-centric or data-centric optimization
problems. On the other hand, optimization can be regarded as adaptive learning processes. Recent years
have seen tremendous efforts on hybridizing learning and optimization techniques aiming at making them
to benefit from each other. Nowadays, modern problems, being featured by fast-growing scales, complexity
and uncertainty, can seldom be solved by mere learning or mere optimization or their simple hybridizations,
which calls for an in-depth investigation of the synergy between learning and optimization. In this context, the
IEEE CIS task force on “collaborative learning and optimization” had been established in 2011 to provide an
international forum for academic and industrial researchers from both learning and optimization communities
to collaboratively explore promising directions of the synergy between learning and optimization
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Tutorial II
Day 2—Tuesday, 11 November 2014

Evaluating the Evolutionary Algorithms for Numerical Optimization:
Foundations, Recent Advances and Future Challenges

Dr. Swagatam Das
Indian Statistical Institute, Kolkata
Evolutionary Algorithms (EAs) are expected to be good black-box optimizers. Their performance should remain
statistically appreciable on a wide range of or at least on some well-defined classes of optimization problems.
Before an EA can be published in a reputed journal, it usually needs to go through a number of tests to detect
its strengths and weaknesses. Such investigation also includes the problem class to which the algorithm is most
applicable and the problem characteristics that may deceive it from carrying out an effective search. Since the
early days of research on and with EAs for real parameter optimization, a popular approach is to investigate
their performances on a number of mathematical functions, also called benchmark functions, which are expected
to capture various aspects of the complexities of the real world problems.
This tutorial begins with a comprehensive overview of benchmarking EAs by using mathematical test functions.
The talk then discusses the evolution of the benchmarking procedure itself along with the complexities and
downsides of the modern day’s test problems. It also elaborates on the performance measures used for comparing the search abilities of various EAs. The discussion then proceeds to focus on the statistical methods currently
in use to judge the significance of the results returned by an EA. The talk is concluded with a few potential issues
that need the attention of the EC researchers. The discussions of tutorial lecture are mainly centered on EAs for
solving single-objective box-constrained function optimization problems involving continuous variables.
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13:20 hrs

Content-Adaptive Analysis and Filtering of
Microblogs Traffic for Event-Monitoring
Applications
Claudia Meda1,a , Federica Bisio1,b,
Paolo Gastaldo1,c , Rodolfo Zunino1,d ,
Roberto Surlinelli2,e , Eugenio Scillia2 and
Augusto Vincenzo Ottaviano2
1 Dept. of Electric, Electronic and Telecommunications
Engineering and Naval Architecture (DITEN),
University of Genoa, Genoa, Italy.
E-mail: a federica.bisio@edu.unige.it,
b claudia.meda@edu.unige.it, c paolo.gastaldo,
d rodolfo.zunino@unige.it
2 Compartimento Polizia Postale e delle Comunicazioni per
la Liguria, Ministry of the Interior — Department of
Public Security, Italian National Police, Genoa — Italy.
E-mail: e roberto.surlinelli@poliziadistato.it

13:00 hrs

Figure Pattern Creation Support for
Escher-Like Tiling by Interactive Genetic
Algorithms
Satoshi Ono1,a , Megumi Kisanuki1 ,
Hirofumi Machii1 and Kazunori Mizuno2
1 Department of Information Science and Biomedical
Engineering, Graduate School of Science and Engineering,
Kagoshima University 1-21-40, Korimoto, Kagoshima
890-0065, Japan. E-mail: a ono@ibe.kagoshima-u.ac.jp
2 Department of Computer Science, Faculty of Engineering,
Takushoku University 815-1 Tatemachi, Hachioji, Tokyo
193-0985, Japan. E-mail: b mizuno@cs.takushoku-u.ac.jp

The paper presents an integrated methodology for
the continuous monitoring of traffic from Twitter, to
support analysts in the early detection and categorization of critical situations.The main purpose of the
developed technology is to monitor the information
flow and track sensible situations or look for unexpected events. The main architecture relies on specific technologies covering language detection, textmining, clustering and semantic labeling. The concept of ‘mission profile’ allows the analyst to specify
target concepts and features related to the scenario
of interest. Upon clustering and semantic labeling of
running traffic, a novel refinement algorithm retrieves
and aggregates relevant contents that would otherwise
escape plain semantic analysis. Experimental results in
different scenarios prove the method effectiveness in
enhancing content retrieval and in greatly enhancing
efficiency in contents presentation to the analyst.

A tiling design is very significant for mathematical aspect. There has been some studies on producing tiling
designs using a computer. Most of them, however, are
difficult to support users’ creativity because several
or various output figure cannot be obtained for one
input. In this paper, we have proposed a system that
can support users to create tile figures for Escher like
tiling designs. The system can create several possible
candidate figures from the input one, where repetition
of reproducing or varying partial shapes of the figure
and evaluating or redrawing the figure by users is
executed by employing interactive genetic algorithms.
We demonstrate that our system can create various
tile figures, which are as close as possible to the input
figure and reflected to users’ preference.

Keywords: Text mining, Social network analysis,
Semantic labeling, Clustering.

Keywords: Genetic algorithm, Interactive evolutionary
computation, Image processing, Tiling, Escher, Design
support.
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Programming, and comparing several directed evolutions in evolving the emotion recognition module.
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Identifying the High-Value Social Audience
from Twitter through Text-Mining Methods
Lo1,2,a ,

Keywords: Emotion, Computer agent, Evolutionary
algorithm, Genetic programming.

Cornforth1,b

Siaw Ling
David
and
Raymond Chiong1,c
1 School of Design, Communication and Information
Technology, The University of Newcastle, Callaghan, NSW
2308, Australia. E-mail: a siawling.lo@uon.edu.au
2 School of Information Technology, Nanyang Polytechnic,
Singapore. E-mail: b david.cornforth@newcastle.edu.au,
c raymond.chiong@newcastle.edu.au

012

Improved Performance of a Cooperative
Genetic Algorithm when Solutions were
Presented as Cartoon Faces
Sean R. Greena and Joshua S. Redfordb
Department of Psychology, University at Buffalo-SIM
Programme, Singapore. E-mail: a srgreen@buffalo.edu,
b redford@buffalo.edu

Doing business on social media has become a common
practice for many companies these days. While the
contents shared on Twitter and Facebook offer plenty
of opportunities to uncover business insights, it remains a challenge to sift through the huge amount
of social media data and identify the potential social
audience who is highly likely to be interested in a particular company. In this paper, we analyze the Twitter
content of an account owner and its list of followers
through various text mining methods, which include
fuzzy keyword matching, statistical topic modeling
and machine learning approaches. We use tweets of
the account owner to segment the followers and identify a group of high-value social audience members.
This enables the account owner to spend resources
more effectively by sending offers to the right audience and hence maximize marketing efficiency and
improve the return of investment.

Genetic algorithms are often able to identify solutions
within a multidimensional problem space that elude
human detection. Humans sometimes have difficulty
retrospectively identifying the features or feature combinations that lead to the success of an individual
solution. However, humans are adept at identifying
configural patterns within faces. We hypothesized that
mapping the features of a problem space onto a cartoon face space would help humans visualize patterns
and contribute to the operation of a genetic algorithm.
In this study, human participants viewed foragers
in a virtual environment. The genetic code of each
forager was presented either as a list of features or
as a cartoon face. Participants selected either one or
both parents for mating at each generation. Foraging
improved significantly when forager attributes were
presented as a face, compared to trials in which attributes were presented as a list. This improvement
was found for both human-directed and cooperative
genetic algorithms.

Keywords: Twitter, Topic modelling, Machine learning,
Audience segmentation.
122

14:20 hrs

14:00 hrs

Evolving Emotion Recognition Module for
Intelligent Agent

Keywords: Evolutionary, Human-computer
interaction, Perception, Decision-making.

Rahadian Yusufa , Ivan Tanevb and
Katsunori Shimoharac
Doshisha University, Kyoto, Japan.
E-mail: a yusuf2013@sil.doshisha.ac.jp,
b itanev@sil.doshisha.ac.jp, c kshimoha@sil.doshisha.ac.jp

An emotion recognition module is crucial in designing
a computer agent that is capable of interacting with
emotional expressions. Under-standing user’s current
emotion can be achieved by several methods, but current researches are either using still images, or sensors that are not pervasive. Usual approach is using a
generalized classifier to recognize pattern of emotion
features captured by sensors. Unlike most researches,
this research focuses on pervasive sensors and a single user, using evolution algorithm. This research also
discusses about the classifier evolutions using Genetic
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Sensitivity Analysis of Fuzzy Signatures using
Minkowski’s Inequality
István Á. Harmati1 , Ádám Bukovics2 and
László T. Kóczy3,4
1 Széchenyi István University, Department of Mathematics
and Computational Sciences Egyetem tér 1, 9026 Györ,
Hungary. E-mail: harmati@sze.hu
2 Széchenyi István University, Department of Structural
and Geotechnical Engineering Egyetem tér 1, 9026 Györ,
Hungary
3 Széchenyi István University, Department of Automation
Egyetem tér 1, 9026 Györ, Hungary
4 Budapest University of Technology and Economics,
Budapest Department of Telecommunications and Media
Informatics

Keywords: Adaptive systems, Cyber-physical systems,
Evolvable hardware, Metamorphic system.

In this paper we give upper bounds on the change of
the weighted generalized mean aggregation operator
via Minkowski’s inequality. Then we apply these results to characterize the sensitivity of fuzzy signatures
which equipped with such aggregation operators in
their nodes. A sensitivity of a real-life fuzzy signature
used for ranking buildings is also examined.

160

Multi Objective Optimization for Route
Planning and Fleet Assignment in Regular and
Non-regular Flights
Takahiro Jinbaa , Tomohiro Haradab ,
Hiroyuki Satoc and Keiki Takadamad
The University of Electro-Communications, Chofu, Japan.
E-mail: a jinba@cas.hc.uec.ac.jp, b harada@cas.hc.uec.ac.jp
c sato@hc.uec.ac.jp, d keiki@hc.uec.ac.jp

Keywords: Weighted mean, Sensitivity analysis, Fuzzy
signature, Buildings ranking.
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Akira Ishi

046

13:20 hrs

To optimize the flight schedule that consists of (1)
the regular flight operated on the same day and time
through one year and (2) the non-regular flight operated on the different day and time according to
month, this paper proposes a new multi-objective fleet
assignment method. To investigate the effectiveness of
our method, this paper applies it to a test problem
of Japanese domestic airport network optimization for
two months, off-peak and peak months, using a realworld data. The following extensions are introduced:
(1) our method can not only obtain a flight network
for each month simultaneously, but also can find a
network that has an equivalent profit given by the
conventional method; (2) in peak month, our method
can find a network that has higher profit than the
conventional method; and (3) our method can find a
network that has a well-balanced profit between offpeak and peak months.

13:00 hrs

Cyber-Physical Systems: The Next Generation
of Evolvable Hardware Research and
Applications
Garrison Greenwood1 , John Gallagher2 and
Eric Matson3
1 Portland State University, Portland, OR 97201 USA
2 Wright State University, Dayton, OH 45435 USA
3 Purdue University, West Lafayette, IN 47907 USA

Keywords: Multi-objective optimization, Regular and
non-regular flights optimization, Evolutionary
algorithm, Fleet assignment problem.

Since the late 1990s the sales of processors targeted
for embedded systems has exceeded sales for the PC
market. Some embedded systems tightly link the computing resources to the physical world. Such systems
are called cyberphysical systems. Autonomous cyberphysical systems often have safety-critical missions,
which means they must be fault tolerant. Unfortunately fault recovery options are limited; adapting the

5
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physical system behavior may be the only viable option. Consequently, autonomous cyber-physical systems are a class of adaptive systems. The evolvable
hardware field has developed a number of techniques
that should prove to be useful for designing cyberphysical systems although work along those lines has
only recently begun. In this paper we provide an
overview of cyber-physical systems and then describe
how two evolvable hardware techniques can be used
to adapt the physical system behavior in real-time.
The goal is to introduce cyber-physical systems to the
evolvable hardware community and encourage those
researchers to begin working in this emerging field.

14:40 hrs
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search, a neighborhood solution is stochastically accepted as the next solution, according to Metropolis criterion. To improve the search performance of
MSXF, a sophisticated neighborhood structure and
an appropriate scheduling of temperature parameter
are required. In our previous work, we proposed an
improved neighborhood generation method that promotes the recombination of parents’ preferable characteristics for tree structures. In this paper, we validate
the efficacy of the proposed method and evaluate the
temperature scheduling in several symbolic regression
problem instances.

13:40 hrs

Large Strategy Adaptation Neighborhood
Bolsters Network Reciprocity in Prisoner’s
Dilemma Games
Takashi Ogasawaraa , Jun Tanimotob ,
Eriko Fukudac , Aya Hagishimad and
Naoki Ikegayae
1 Interdisciplinary Graduate School of Engineering
Sciences, Kyushu University, Kasuga-koen, Kasuga-shi,
Fukuoka 816-8580, Japan.
E-mail: a 2es13155m@s.kyushu-u.ac.jp,
b tanimoto@cm.kyushu-u.ac.jp,
c 3es13023e@s.kyushu-u.ac.jp, d aya@cm.kyushu-u.ac.jp,
e ikegaya@cm.kyushu-u.ac.jp

Keywords: Crossover, Local search, Distance,
Metropolis criterion, Tree structure.

In 2 × 2 prisoner’s dilemma games, network reciprocity is one mechanism for adding social viscosity,
which leads to cooperative equilibrium. Here we elucidate how strategy adaptation neighborhood affects
on network reciprocity in spatial prisoner’s dilemma
games. Presuming an appropriate range of strategy
adaptation neighborhood, we can observe the evolution of cooperation than usual network reciprocity previously reported. In the discussion based on our simulation result, we explore why those enhancements are
brought, which can be summarized that varying the
neighborhood ranges influences on how cooperative
clusters are successfully formed and expanded in evolutionary process.

149

A New Equality Constraint-handling Technique:
Unconstrained Search Space Proposal for
Equality Constrained Optimization Problem
Yukiko Orito1,a , Yoshiko Hanada2 ,
Shunsuke Shibata3 and Hisashi Yamamoto3
1 Department of Economics, Hiroshima University,
Higashi-Hiroshima, Hiroshima 739-8525, Japan.
E-mail: a orito@hiroshima-u.ac.jp
2 Faculty of Engineering Science, Kansai University, Suita,
Osaka 564-8680, Japan
3 Department of System Design, Tokyo Metropolitan
University, Hino, Tokyo 191-0065, Japan

Keywords: Evolutionary game on network, Prisoner’s
dilemma game, Network reciprocity, Strategy
adaptation neighborhood.
155

14:20 hrs

For solving an equality constrained optimization problem, it is difficult to search an optimal solution by
using any evolutionary algorithms. We propose a new
technique which removes an equality constraint in
an optimization problem in this paper. The technique
transforms an equality constrained search space to an
unconstrained search space for a portfolio replication
problem. In numerical experiments, we show that evolutionary algorithms can generate good solutions in an
unconstrained search space obtained by the technique.

14:00 hrs

A Study on Neighborhood and Temperature in
Multi-step Crossover Fusion for Tree Structure
Yoshiko Hanada1,a , Koutaro Minami2 ,
Keiko Ono3 , Yukiko Orito4 and
Noriaki Muranaka1
1 Faculty of Engineering Science,
Kansai University, Osaka, Japan.
E-mail: a hanada@kansai-u.ac.jp
2 Graduate School of Science and Engineering,
Kansai University
3 Department of Electronics and Informatics,
Ryukoku University, Shiga, Japan
4 Graduate School of Social Sciences,
Hiroshima University, Hiroshima, Japan

Keywords: Search spaces transformation,
Unconstrained equality constraint, Portfolio
replication.
010

14:40 hrs

Collective Behavior in Cascade Model Depend
on Turn of Choice
Saori Iwanagaa and Akira Namatame
Department of Maritime Safety Technology, Japan Coast
Guard Academy, 5-1 Wakaba, Kure, Hiroshima, 737-8512,
Japan. E-mail: a s-iwanaga@jcga.ac.jp

Multi-step crossover fusion (MSXF) is one of promising crossover methods for solving combinatorial optimization problems. MSXF performs multistep local
search from a parent in the direction approaching the
other parent. In the transaction process of the local

There are growing interests for studying collective be-
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fitting. Therefore, achieving segmentation by an unsupervised learning method is an essential requirement for applying segmentation to several types of
images. In this paper, we propose an unsupervised
learning segmentation method using binarization and
growing neural gas. This method segments the cells
by performing vector quantization of cell borders and
connecting units. The proposed method is comparable
to a previously reported method. The results show that
the proposed method has superior accuracy.
Keywords: Growing neural gas, Binarization, Genetic
programming, Cell segmentation.
093

Wind Tunnel Evaluation based Design of Lift
Creating Cylinder using Plasma Actuators
Masahiro Kanazaki a , Takashi Matsunob ,
Kengo Maedac and Hiromitsu Kawazoed
Tokyo Metropolitan University, Faculty of System Design,
6-6 Asahigaoka, Hino, Tokyo, Japan
E-mail: a kana@tmu.ac.jp, b matsuno@mech.tottori-u.ac.jp,
c b081054@gmail.com, d kawazoe@mech.tottori-u.ac.jp

Keywords: Collective behavior, Agent, Social network,
Degree, Threshold.
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13:20 hrs

A Kriging based genetic algorithm (GA) was employed to optimize the parameters of the operating
conditions of plasma actuators (PAs). In this study, the
lift maximization problem around a circular cylinder
was considered. Two PAs were installed on the upper
and the lower side of the cylinder. This problem was
similar to the airfoil design, because the circular has
potential to work as airfoil due to the control of ow
circulation by the PAs with four design parameters.
The aerodynamic performance was assessed by wind
tunnel testing to overcome the disadvantages of timeconsuming numerical simulations. The developed optimization system explores the optimum waveform
of parameters for AC voltage by changing the waveform automatically. Based on these results, optimum
designs and global design information were obtained
while drastically reducing the number of experiments
required compared to a full factorial experiment. An
analysis of variance and a parallel coordinate plot
were introduced for design knowledge discovery. According to the discovered design knowledge, it was
found that duty ratios for two PAs are an important
parameter to create lift.

13:00 hrs

Cell Segmentation using Binarization and
Growing Neural Gas
Tomoyuki Hiroyasua , Shunsuke Sekiyab ,
Noriko Koizumic , Naoki Okumurad and
Utako Yamamotoe
Life and Medical Sciences, Doshisha University,
Tataramiyakodani, 1-3, Kyotanabe-shi, Kyoto, Japan.
E-mail: a tomo@mis.doshisha.ac.jp,
b nkoizumi@mail.doshisha.ac.jp,
c nokumura@koto.kpu-m.ac.jp,
d ssekiya@mis.doshisha.ac.jp, e utako@mis.doshisha.ac.jp

In corneal endothelium tissue engineering, automatic
judgment is vital to determine whether cultured cells
are suitable for transplantation, which can be achieved
by measuring indicators from cell images. Indicator
measurement requires an accurate image processing
method for cell segmentation. We previously propose
the system that combines simple image-processing filters suitably by genetic programming. However, it is
too difficult to obtain high accuracy because of over

Keywords: Plasma actuator, Genetic algorithm,
Efficient global optimization, Experimental
evaluation.
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havior including the dynamics of markets, the emergence of social norms and conventions, and collective
phenomena in daily life such as traffic congestion.
We showed that collective behavior is affected in
the structure of the social network and theta, and
the collective behavior was stochastic in previous
work. Moreover, collective behavior is almost same as
Schelling model, though the decision is not interactive
and simultaneously. Then, we found that the collective behavior in Schelling model is similar to cascade
model. That is, our results with heterogeneous rules
or heterogeneous networks are possible to apply for
cascade model. In this paper, we analyzed that the collective behavior of population is stochastic, although
decisions of agents are deterministic. We focused on
the effect of network degree. And we found that turn
of decision is effect on collective behavior not the first
choices.
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from the physical, network and application layers to
generate an encrypted unique identification key to be
embedded in the IoT devices. The network architecture uses a WiFi ad-hoc mode that enables the IoT
devices to authenticate among themselves during the
initial network formation. The IoT devices are only
allowed to join an autonomous IoT network if the devices are running the users’ pre-agreed application(s),
in the list of permitted devices, and have an unique
identification. Both indoor and outdoor field tests
were conducted. The results of the field tests showed
that the proposed network and device architecture is
scalable and is suitable to be deployed for IoT.

13:40 hrs

A Re-constructed Meta-heuristic Algorithm for
Robust Fleet Size and Mix Vehicle Routing
Problem with Time Windows under Uncertain
Demands
Kusuma Soonprachaa , Anan Mungwattanab and
Tharinee Manisric
Department of Industrial Engineering,
Kasetsart University, Bangkok, Thailand.
E-mail: a soonpracha@gmail.com, b fenganm@ku.ac.th,
c tharinee.ma@spu.ac.th

Recent work of the fleet size and mix vehicle routing
problem with time windows mostly assumes that the
input variables are deterministic. Practice in the real
world, however, faces considerable uncertainty in the
data. But recent research studies lack emphasis on
this uncertainty. This paper focuses to contribute to
a new challenging study by considering the customer
demand as uncertain. This characteristic increases the
difficulty for solving. The meta-heuristic algorithms
are developed consisting a modification of a genetic
algorithm and an adaptation of a greedy search hybridized with inter-route neighborhood search methods. Because this paper relates to uncertain customer
demands, decision making is performed using the robust approach based on worst case scenarios.The final
results are evaluated by using the extra cost and the
unmet demand against the deterministic approach to
balance the decision making.

Keywords: Cross-layer, Secured network, Secured
devices, IoT, Security.
050

Understanding the Behavior of Solid State Disk
Qingchao Cai1,a , Rajesh Vellore Arumugam2 ,
Yew Soon Ong1,b and Bingsheng He1,c
1 School of Computer Engineering,
Nanyang Technological University, Singapore.
E-mail: a qccai@ntu.edu.sg, b asysong@ntu.edu.sg,
c bshe@ntu.edu.sg
2 Data Storage Institute (DCT Division), Singapore.
E-mail: Rajesh_VA@dsi.a-star.edu.sg

In this paper, we develop a family of methods to
characterize the behavior of a representative SSD. We
first study how writes are handled inside the SSD
by varying request size of writes and detecting the
placement of requested pages. With the assistance of
the obtained result, we further examine how this SSD
performs garbage collection and flushes write buffer.
The result shows that the clustered pages composed
of certain four flash pages must be written and erased
simultaneously, implying storage waste will arise if
such clustered pages are partially written.
We then conduct two case studies to analyze the
storage efficiency when this SSD is used for server
storage and the cache layer of a hybrid storage system,
respectively. In the first case, we find that a moderate storage waste will be incurred. The result for the
second case shows that the number of written pages
caused by a write request can be as much as 4.2 times
that of pages requested, implying an extremely low
storage efficiency, and we further demonstrate that
most of such unnecessary writes can be avoided by
simply delaying the issue of internal write requests,
which are generated when a read request cannot be
serviced by the cache layer, and then issuing them at
same time.

Keywords: Robustness, Fleet size and mix vehicle
routing problem, Uncertain demand, Meta-heuristic,
Modified genetic algorithm, Adapted greedy search.
135

14:20 hrs

14:00 hrs

Cross-Layer Secured IoT Network and Devices
Paul Loh Ruen Chzea , Kan Siew Leongb ,
Ang Khoon Weec , Elizabeth Simd , Kan Ee Maye
and Hing Siew Wing f
Communications & Networks Group,
School of Engineering, Nanyang Polytechnic Singapore.
E-mail: a Paul_LOH@nyp.edu.sg,
b KAN_Siew_Leong@nyp.edu.sg,
c ANG_Khoon_Wee@nyp.edu.sg,
d Elizabeth_SIM@nyp.edu.sg,
e KAN_Ee_May@nyp.edu.sg,
f HING_Siew_Wing@nyp.edu.sg

This paper introduces a scalable secured network and
device architecture that enhances IoT devices’ security
to reduce the risk of them from becoming a target of
attacks. The proposed network and device architecture combines user-definable parameters, information
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Nature-inspired Chemical Reaction
Optimisation Algorithm for Handling Nurse
Rostering Problem
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Networks 1
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034

Yahya Z. Arajy a and Salwani Abdullahb
Data Mining and Optimisation Research Group (DMO),
Centre for Artificial Intelligence Technology, Universiti
Kebangsaan Malaysia, 43600 Bangi Selangor, Malaysia.
E-mail: a yahya.araj@gmail.com, b salwani@ukm.edu.my
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A New Supervised Learning Algorithm for
Spiking Neurons
Malu Zhang, Hong Qu, Jianping Li and Xiurui Xie
School of Computer Science and Engineering,
University of Electronic Science and Technology of China,
Chengdu 610054, P. R. China

The optimisation of the nurse rostering problem is
chosen in this work seeking to improve the organization of hospital duties and to elevate health care
by enhancing the quality of the decision-making process. Nurse rostering is a difficult and complex problem with a large number of demands and requirements that conflict with hospital workload constraints
in terms of employee work regulations and personal
preferences. We propose a variable population-based
metaheuristic algorithm, the chemical reaction optimisation (CRO), to solve the NRP at the First International Nurse Rostering Competition (2010). The CRO
algorithm features an adaptive search procedure that
systematically controls the selection between an intensive search strategy and diversification search based
on specific criteria to reach the best solution. Computational results were measured with three complexity
levels as a total of 30 variant instances based on realworld constraints.

Training spiking neurons to output desired spike train
is a fundamental research in spiking neural networks.
The current article proposes a novel and efficient supervised learning algorithm for spiking neurons. We
divide the running time of spiking neurons into two
classes: desired output time and not desired output
time. Our learning method makes the membrane potential equal to threshold at desired output time, and
makes the membrane potential lower than threshold at
not desired output time. For efficiency, at not desired
output time, we just calculate the membrane potential
at some special time points where the spiking neuron
is most likely to output a wrong spike. The experimental results show that the learning performance of the
proposed method is better than the existing methods
in accuracy and efficiency.
Keywords: Spiking neurons, Membrane potential,
Supervised learning.

Keywords: Nurse rostering problem, Chemical reaction
optimisation, Real-world problems.
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An Automatic Clustering Algorithm based on a
Competition Model of Probabilistic PCA
Yunxia Li1 , Jian Cheng Lv2,a and Xiaojie Li2
1 School of Automation, University of Electronic Science
and Technology of China, Chengdu 610065, P.R. China.
E-mail: yunxiali@uestc.edu.cn
2 The Machine Intelligence Laboratory,
College of Computer Science, Sichuan University,
Chengdu 610065, P. R. China.
E-mail: a lvjiancheng@scu.edu.cn

A number of mixture models of local Principal Component Analysis (PCA) have been developed to analyze data distributed in space. Most of these models
require the users to determine the number of the local
PCA models, i.e., the number of clusters for clustering
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analysis. This is not a reasonable requirement in practical applications. This paper proposes an automatic
clustering algorithm to analyze data based on a competition model of probabilistic PCA. Without identifying the number of clusters in advance, the algorithm
automatically evolves to partition a given data set into
some small clusters in terms of the empirical rule of
Gaussian distribution. It is shown the algorithm will
not only group data but also can explore the hierarchical structure of a given data.

CNN, and then develops a global alignment algorithm
for the Chinese texts using this CNN. The method
mainly includes these processing steps, namely the initialization of the CNN, the generation of the alignment
path, and the global alignment of the texts in accordance with the comments. The experiments show that
the developed method is efficient, and compared to
the other three methods, it could obtain the alignment
result of two Chinese texts with the higher similarity
and the less time.

Keywords: Automatic clustering, Probabilistic
principal component analysis, Gaussian empirical
rules, Probability competition.

Keywords: Chinese text similarity, Cellular neural
network, Cell state matrix, Global alignment path.
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A Spiking Neural Network Model for
Associative Memory using Temporal Codes

An Optimization Method of SNNs for Shortest
Path Problem

Jun Hu1,a , Huajin Tang2 , K. C. Tan1,b and
Sen Bong Gee1,c
1 Department of Electrical and Computing Engineering,
National University of Singapore, 4 Engineering Drive 3,
Singapore, 117576. E-mail: a junhu@nus.edu.sg,
b eletankc@nus.edu.sg, c a0039834@nus.edu.sg
2 Agency for Science, Technology and Research (A*STAR),
Singapore 138632. E-mail: htang@i2r.a-star.edu.sg

Hong Qua , Zhi Zeng, Changle Chen,
Dongdong Wang and Nan Yao
School of Computer Science and Engineering,
University of Electronic Science and Technology of China,
Chengdu 610054, P. R. China.
E-mail: a hongqu@uestc.edu.cn

In this paper we propose a new optimization method
of integrate-and-fire neural model for shortest path
problem and compare it with Dijkstra algorithm. The
proposed algorithm improves the speed of path planning by parallel property of spike spreading in the
network and makes efficiency independent from the
number of connections of the network which is only
related to the length of the shortest path in the network
with determined number of edges. Mathematical analysis and simulations demonstrate that planing shortest path by utilizing connections between transmission
time in integrate-and-fire model and edge weights
is feasible. The comparisons with Dijkstra algorithm
manifest that the new algorithm does have superiority
in some application scenarios.

Associative memory is defined as the ability to map
input patterns to output patterns. Understanding how
human brain performs association between unrelated
patterns and stores this knowledge is one of the
most important goals in computational intelligence.
Although this problem has been widely studied using
conventional neural networks, increasing biological
findings suggest that spiking neural network can be
an alternative. The proposed model encodes different
memories using different subsets of encoding neurons
with temporal codes. A spike- timing based learning algorithm and spike-timing-dependent plasticity
(STDP) are used to form associative memory. Simulation results show that hetero-associative memory
and auto-associative memory are achievable by the
synaptic modification of connections between input
layer and hidden layers, and recurrent connections of
hidden layers, respectively.

Keywords: Shortest path problem, Spike spreading,
Integrate-and-fire model.
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Keywords: Spiking Neural Networks (SNNs),
Associative memory, Spike-Timing-Dependent
Plasticity (STDP), Temporal codes.

Chinese Text Similarity Computation via the
1D-PW CNN
Luping Ji a , Xiaorong Pu and Guisong Liu
School of Computer Science and Engineering, University
of Electronic Science and Technology of China, Chengdu
611731, P.R. China.E-mail: a jlp0813@gmail.com

Cellular neural network is one of the classic neural networks. This paper designs a one-dimensional pairwise
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Brain CT Image Classification with Deep Neural
Networks
Cheng Da1,a , Haixian Zhang2,b and
Yongsheng Sang2,c
1 Institute of Automation, Chinese Academy of Sciences,
Beijing 100190, P. R. China.
E-mail: a dcfucheng@hotmail.com
2 The Machine Intelligence Laboratory, College of
Computer Science, Sichuan University, Chengdu 610065,
P. R. China. E-mail: b zhanghaixian@scu.edu.cn;
c sangys@scu.edu.cn
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A Study on Multi-Level Robust Solution Search
for Noisy Multi-Objective Optimization
Problems

With the development of X-ray, CT, MRI and other
medical imaging techniques, doctors and researchers
are provided with a large number of medical images
for clinical diagnosis. It can largely improves the accuracy and reliability of disease diagnosis. In this paper,
the method of brain CT image classification with Deep
neural networks is proposed. Deep neural network
exploits many layers of non-linear information for
classification and pattern analysis. In the most recent
literature, deep learning is defined as a kind of representation learning, which involves a hierarchy architecture where higher-level concepts are constructed
from lower-level ones. The techniques developed from
deep learning, enriched the main research aspects of
machine learning and artificial intelligence, have already been impacting a wide range of signal and information processing researches. By using the normal
and abnormal brain CT images, texture features are extracted as the characteristic value of each image. Then,
deep neural network is used to realize the CT image
classification of brain health. Experimental results indicate that the deep neural network have performed
well in the CT images classification of brain health. It
also shows that the stability of the network increases
significantly as the depth of the network increasing.

Tomohisa Hashimotoa and Hiroyuki Satob
The University of Electro-Communications,
1-5-1 Chofugaoka, Chofu, Tokyo 182-8585 Japan.
E-mail: a hashimoto@hs.hc.uec.ac.jp, b sato@hc.uec.ac.jp

For noisy multi-objective optimization problems involving multiple noisy objective functions, we aim
to develop a two-stage multi criteria decision-making
system considering not only the objective values but
also the noise level of each solution. In the first stage,
the decision maker selects a solution with a preferred
balance of objective values from the obtained Pareto
optimal solutions without considering the noise level.
In the second stage, for the preferred balance of objective values, this system shows several solutions with
different levels of the noise and guides the decisionmaking considering the noise level of solutions. For
the two stage multi-criteria decision-making system,
in this work we propose an algorithm to simultaneously find multi-level robust solutions with different
noise levels for each search direction in the objective
space. The experimental results using noisy DTLZ2
and multi-objective knapsack problems shows that the
proposed algorithm is able to obtain multi-level robust
solutions with different noise levels for each search
direction in a single run of the algorithm.

Keywords: Deep neural network, Texture analysis,
Gray Level Co-occurrence Matrix (GLCM).

Keywords: Noisy multi-objective optimization,
Evolutionary algorithms, Multi-level robust solutions.
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A Bi-level Evolutionary Algorithm for
Multi-Objective Vehicle Routing Problems with
Time Window Constraints
Gupta1,a ,

16:00 hrs

A Novel Multi-objective Optimization
Framework Combining NSGA-II and MOEA/D
Xin Qiu1 , Ye Huang2,a and Kay Chen Tan2,b
Graduate School for Integrative Sciences and
Engineering, National University of Singapore, 28 Medical
Drive, Singapore 117456. E-mail: qiuxin@nus.edu.sg
2 Department of Electrical and Computer Engineering,
National University of Singapore, 4 Engineering Drive 3,
Singapore 117576. E-mail: a huangye@nus.edu.sg,
b eletankc@nus.edu.sg

Ong1,b ,

Abhishek
Yew-Soon
Allan N. Zhang2,c and Puay Sew Tan2,d
1 School of Computer Engineering, Nanyang Technological
University, Singapore. E-mail: a abhishekg@ntu.edu.sg,
b ASYSOng@ntu.edu.sg
2 Singapore Institute of Manufacturing Technology,
A*STAR, Singapore.
E-mail: c nzhang@simtech.a-star.edu.sg,
d pstan@simtech.a-star.edu.sg

1 NUS

Multi-objective Evolutionary Algorithms (MOEAs)
are efficient tools for solving multi-objective problems
(MOPs). Current existing algorithms such as MultiObjective Evolutionary Algorithms based on Decomposition (MOEA/D) and Non-dominated Genetic Algorithm II (NSGA-II) have achieved great success in
the field by introducing important concept such as
decomposition and non-dominated sorting. It would
be interesting to employ these crucial ideas of the
two algorithms in a hybrid manner. This paper proposes a new framework combining the key features
from MOEA/D and NSGA-II. The new framework is a
grouping approach aiming to further improve the performance of the current existing algorithms in terms of
overall diversity maintenance. In the new framework,
original MOP is decomposed into several scalar sub
problems and every group is assigned with two scalar
subproblems as their new objectives in the searching
process. Non-dominated sorting is conducted within
each group respectively at every generation. Experimental results demonstrate that the overall performance of the new framework is competitive when
dealing with 2-objective problems.

The presence of multiple, often conflicting, objectives
is a naturally occurring scenario in real-world decision
making. Such problems are characterized by the existence of a set of efficient solutions instead of a single optimum. Evolutionary algorithms (EAs), which
employ a population based search mechanism over
a bounded decision/solution space, have emerged as
popular tools for concurrently obtaining a good approximation to the entire efficient set, instead of finding a single solution at a time. While EAs hardly impose any re-strictions on the form of the objective functions to be optimized, their design is generally based
on the requirement that the feasible solution space of
the problem be fixed. However, a situation contrary to
the aforementioned is seen to occur during a bi-level
formulation of the vehicle routing problem. Moreover,
the problem is general enough to conceivably arise
in many real-world situations. In light of this fact,
the present paper alleviates the stated requirement
by incorporating a bi-level perspective into a multiobjective EA. Thereafter, a preliminary study is carried
out on the multi-objective variant of the NP-hard vehicle routing problem with time window constraints
(VRPTW), in order to demonstrate the efficacy of the
proposed approach.

Keywords: Multi-objective evolutionary algorithm,
Hybrid, Decomposition.
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Keywords: Bi-level programming, Multi-objective
optimization, Evolutionary algorithm, Vehicle routing
problem with time windows.
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A Uniform Evolutionary Algorithm based on
Decomposition and Contraction for
Many-objective Optimization Problems
Cai Dai, Yuping Wang and Lijuan Hu
School of Computer Science and Technology,
Xidian University, Xi’an, 710071, China

For many-objective optimization problems, how to get
a set of solutions with good convergence and diversity
is a difficult and challenging task. To achieve this goal,
a new evolutionary algorithm based on decomposition and contraction is proposed. Moreover, a subpopulation strategy is used to enhance the local search
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Community Detection from Signed Social
Networks using a Multi-objective Evolutionary
Algorithm
Yujie Zeng and Jing Liu
Key Laboratory of Intelligent Perception and Image
Understanding of Ministry of Education, Xidian
University, Xi’an 710071, China

In this paper, we propose a method for detecting communities from signed social networks with both positive and negative weights by modeling the problem
as a multi-objective problem. In the experiments, both
real world and synthetic signed networks whose size
ranges from 100 to 1200 nodes are used to validate the
performance of the new algorithm. A comparison is
also made between the new algorithm and an effective existing algorithm, namely FEC. The experimental
results show that our algorithm obtains a good performance on both real world and synthetic data, and
outperforms FEC clearly.

Keywords: Many-objective optimization problems,
Decomposition, Contraction method.
148
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A Novel Evolutionary Multi-objective Algorithm
based on S Metric Selection and M2M
Population Decomposition
Lei Chen1 , Hai-Lin Liu1,a , Chuan Lu1,2 ,
Yiu-ming Cheung3,4 and Jun Zhang5
1 Guangdong University of Technology, Guangzhou,
China. E-mail: a hlliu@gdut.edu.cn
2 University of Electronic Science and Technology of China,
Chengdu, China
3 Department of Computer Science, Hong Kong Baptist
University, Hong Kong, China
4 United International College, Beijing Normal UniversityHong Kong Baptist University, Zhuhai, China
5 Sun Yat-Sen University, Guangzhou, China

Keywords: Signed social networks, Community
detection problems, Multi-objective evolutionary
algorithms.

The excellent performance of evolutionary multiobjective algorithms based on S metric selection (SMS)
has been identified by many researchers. However,
huge computational effort of S metric calculation has
limited the full application of those algorithms. This
paper proposes a novel S metric selection evolutionary
algorithm (SMS-M2M) based on the population decomposition strategy MOEA/D-M2M. In SMS-M2M,
SMS is conducted in each subpopulation instead of
the whole population, which can avoid the S metric
calculation of the total population. The purpose of
population decomposition is to directly reduce the
huge computational effort of calculating S metric and
thus to give a simple but effective method to improve
the effectiveness of SMS based algorithm. SMS-M2M
utilizes the same SMS with a popular SMS based evolutionary algorithm SMS-EMOA. Numerical studies of
SMS-M2M and SMS-EMOA have shown that the M2M
population decomposition can effectively reduce the
computational effort of SMS, meanwhile the theoretic
analysis identifies the efficiency and effectiveness of
SMS-M2M.

Session

SS: Complex Structure and Systems 2

Time

15:20 – 17:20 hrs

Venue

Small Lecture Room 6, NEC, NTU

Chair(s)

Saori Iwanaga

005

15:20 hrs

Impact of Stubborn Individuals on a Spread of
Infectious Disease Under Voluntary
Vaccination Policy
Eriko Fukudaa and Jun Tanimotob
Interdisciplinary Graduate School of Engineering Sciences,
Kyushu University, Kasuga-koen, Kasuga-shi, Fukuoka
816-8580, Japan. E-mail: a eriko.fukuda@kyudai.jp,
b tanimoto@cm.kyushu-u.ac.jp

Achievement of the herd immunity is essential for
preventing epidemics of vaccine-preventable diseases.
However, an individual’s decision-making whether
or not to be vaccinated depends on several factors,
such as perceived risks of vaccination and infection,
her self-interest, and response of others to vaccination
under voluntary vaccination policies. In this study, we
consider the case where “stubborn individuals” are
presented in lattice populations, who consistently hold
the vaccination strategy (stubborn vaccinated indi-

Keywords: Evolutionary algorithm, Multi-objective, S
Metric Selection (SMS), Population decomposition.
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ability and improve the convergence. The proposed
algorithm adopts a contraction scheme of the nondominance area to determine the best solution of each
sub-population. The comparison with the several existing well-known algorithms: NSGAII, MOEA/D and
Hype, on two kinds of benchmark functions with 5
to 25 objectives is made, and the results indicate that
the proposed algorithm is able to obtain more accurate
Pare to front with better diversity.

October 28, 2014

0:10

Research Publishing

abstracts

Abstracts

Day 2 — Tuesday, 11 November 2014

viduals) or the no-vaccination strategy (stubborn unvaccinated individuals). We in-vestigate individuals’
decision-making process with vaccination by means
of modeling the dynamics for epidemic spreading applied to evolutionary game theory. As a result, we find
that the presence of stubborn ones, even if it accounts
for a small fraction, significantly affect the epidemic
spreading and vaccination behavior.

span task, Myelination, Strategy, Training.
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Mathematical Theory for Social Phenomena to
Analyze Popularity of Social Incidents
Quantitatively using Social Networks
Akira Ishii1 , Takuma Koyabu1 , Koki Uchiyama2
and Tsukasa Usui3
1 Department of Applied Mathematics and Physics, Tottori
University, Koyama, Tottori 680-8552, Japan
2 Hottolink, Kanda-nishikicho, Chiyoda-ku, Tokyo
101-0054, Japan
3 M Data Co.Ltd., Toranomon, Minato-ku, Tokyo 105-0001
Japan

Keywords: Vaccination, Evolutionary game theory,
Infectious diseases, Mathematical epidemiology.
129

16:00 hrs

15:40 hrs

Working Memory Training Strategies and their
Influence on Changes in Brain Activity and
White Matter

A mathematical theory for social events is presented
based on a former mathematical model for the hit
phenomenon in entertainment as a stochastic process
of interactions of human dynamics. The model uses
only the time distribution of advertisement budget as
an input, and word-of-mouth (WOM) represented by
posts on social network systems is used as data to
compare with the calculated results. The unit of time
is a day. The calculations of intention of people in
Japanese society for the scandal of cell of stimulustriggered acquisition of pluripotency (also known as
STAP) agree very well with the twitter posting distribution in time.

Tomoyuki Hiroyasu1,a, Shogo Obuchi2,b ,
Misato Tanaka3,c , Tatsuya Okamura2,d and
Utako Yamamoto1,e
Faculty of Life and Medical Sciences, Doshisha University,
Tataramiyakodani, 1-3, Kyotanabe-shi, Kyoto, Japan.
E-mail: a tomo@mis.doshisha.ac.jp,
e utako@mis.doshisha.ac.jp
Graduate School of Life and Medical Sciences, Doshisha
University, Tataramiyakodani, 1-3, Kyotanabe-shi, Kyoto,
Japan. E-mail: b sobuchi@mis.doshisha.ac.jp,
d tokamura@@mis.doshisha.ac.jp
Faculty of Science and Engineering, Doshisha University,
Tataramiyakodani, 1-3, Kyotanabe-shi, Kyoto, Japan.
E-mail: c mtanaka@mikilab.doshisha.ac.jp

Keywords: Social phenomena, Hit phenomena,
Stochastic process, STAP.

In this study, we investigated whether different working memory training tasks influence brain activity
and white matter changes. Thirteen participants were
involved in our interventional study over a period
of one month. During pre- and post-training, brain
activity and structural integrity were measured using
functional magnetic resonance imaging and diffusion
tensor imaging. The reading span task was used to
measure working memory capacity in participants
performing different strategies. Participants were classified into a training group (10 participants) and a
control group (4 participants). The training group was
further divided into the imagery strategy group and
rehearsal strategy group. Only the imagery strategy
group improved working memory capacity, showing
significantly increased activation in the anterior cingulate cortex and fractional anisotropy adjacent to the
right temporal gyrus. Consequently, adopting the appropriate strategy is important for improving working
memory capacity as different strategies affect brain
activity and white matter to different degrees.
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Emergent Effects from Simple Mechanisms in
Supply Chain Models
Gabriel Yee1,a , Yew Soon Ong2 and
Puay Siew Tan1,b
1 Singapore Institute of Manufacturing Technology,
Singapore. E-mail: a qmyee@simtech.a-star.edu.sg,
b pstan@simtech.a-star.edu.sg
2 Nanyang Technological University, Singapore.
E-mail: asysong@ntu.edu.sg

It has been widely recognized that today’s supply
chains are a lot more complex than those in the past.
This recognition has prompted calls for supply chains
to be recognized and be studied as complex adaptive
systems to make them more relevant to the needs of
the modern-day, real-world supply chain. In the context of supply chain modelling, these calls are already
answered by a number of prominent works that study
the emergence of supply chain topology from undefined supply chain structures. In this paper, we present
another form of emergence and demonstrate that it

Keywords: Functional magnetic resonance imaging,
Diffusion tensor imaging, Working memory, Reading
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Sayaka Morimoto1,a , Takahiro Jinba1,b ,
Hiroto Kitagawa2 , Keiki Takadama1,c ,
Takahiro Majima3 , Daisuke Watanabe4 and
Mitsujiro Katsuhara5
1 The University of Electro-Communications, Tokyo, Japan.
E-mail: a sayaka@cas.hc.uec.ac.jp, b jinba@cas.hc.uec.ac.jp,
d keiki@inf.uec.ac.jp
2 TIS Inc., Tokyo, Japan.
E-mail: kitagawahiroto0829@gmail.com
3 National Maritime Research Institute, Tokyo, Japan.
E-mail: majy@nmri.go.jp
4 Tokyo University of Marine Science and Technology,
Tokyo, Japan. E-mail: daisuke@kaiyodai.ac.jp
5 SocioTechData, Tokyo, Japan.
E-mail: kat-151@mail.bbexcite.jp
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Artificial Bee Colony Algorithm based on Local
Information Sharing in Dynamic Environment
Ryo Takanoa , Tomohiro Haradab , Hiroyuki Satoc
and Keiki Takadamad
The University of Electro-Communications Building W-6,
308, 1-5-1 Chofugaoka, Chofu, Tokyo.
E-mail: a takano@cas.hc.uec.ac.jp,
b harada@cas.hc.uec.ac.jp, c sato@hc.uec.ac.jp,
d keiki@hc.uec.ac.jp

This paper focuses on Artificial Bee Colony (ABC)
algorithm which can utilize global information in
the static environment and extends it to ABC algorithm based on local information sharing (ABClis) in dynamic environment. In detail, ABC-lis algorithm shares only local information of solutions unlike the conventional ABC algorithm. To investigates
the search ability and adaptability of ABC-lis algorithm to environmental change, we compare it with
the conventional two ABC algorithms by applying
them to a multimodal problem with dynamic environmental change. The experimental results have revealed that the proposed ABC-lis algorithm can maintain the search performance in the multimodal problem with the dynamic environmental change, meaning
that ABC-lis algorithm shows its search ability and
adaptability to environmental change.

This paper focuses on the passenger traffic bottlenecks
occurred in the bus route network in disaster situations and proposes the multi-agent based bus route
optimization method to resolve such bottlenecks by
generating the networks which can effectively transport many stranded persons including ones who wait
around the station as the passenger traffic bottlenecks.
For this purpose, the proposed method modifies the
bus route networks generated as usual conditions to
suitably pass many bus lines to and redistribute the
buses among the bus lines according to the number of
passengers. The intensive simulations have revealed
the following implications: (1) the proposed bus route
network optimization method generates the route network which is suitable for passenger traffic bottlenecks; (2) the proposed method decreases a risk of
the bottle-necks; and (3) our method transports the
passengers faster than those by the conventional one
in various virtual disaster situations.

Keywords: Swarm intelligence, ABC algorithm,
Dynamic environment, Local information sharing.

Keywords: Route optimization, Multi-agent system,
Traffic bottleneck, Disaster, Stranded persons.
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Multi-agent based Bus Route Optimization for
Restricting Passenger Traffic Bottlenecks in
Disaster Situations

Keywords: Supply chain, Complex adaptive systems,
Agent-based simulation, Emergence.
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posed algorithm outperforms the current state-of-art
algorithms in solving shifted and rotated unimodal
and multimodal problems.
Keywords: Distance-based fully informed particle
swarm optimizer, Neighbor-hood size, Dynamic
population size, Exploration, Exploitation.
039

Automatic Ultrasound Image Segmentation
Framework based on Darwinian Particle Swarm
Optimization

15:20 hrs

Application of Precise-Spike-Driven Rule in
Spiking Neural Networks for Optical Character
Recognition

Vedpal Singh1,a , I. Elamvazuthi1 , Varun Jeoti1 and
J George2
1 Centre for Intelligent Signal and Imaging Research
(CISIR), Department of Electrical and Electronic
Engineering, Universiti Teknologi PETRONAS,
Bandar Seri Iskandar, 31750 Tronoh, Perak Darul
Ridzuan, Malaysia. E-mail: a vedpalsiet101@gmail.com
2 Research Imaging Centre, University of Malaya,
Kuala Lumpur, Malaysia

Qiang Yu, Sim Kuan Goh, Huajin Tang and
Kay Chen Tan
Department of Electrical and Computing Engineering,
National University of Singapore, 4 Engineering Drive 3,
Singapore 117576

Recently, the Precise-Spike-Driven (PSD) rule has been
proposed to train neurons to associate spatiotemporal
spike patterns. The PSD rule is not limited to association, but can also be used for recognition of spike
patterns. This paper presents a new approach with the
PSD rule for optical character recognition (OCR). A
new encoding method is also proposed to convert the
external images into spike patterns. This is an essential
step for spiking neurons to process the image patterns.
The simulation results show that our approach can
perform the task well, and the applied PSD rule is also
bench marked with other learning rules on the given
task.

Accurate medical diagnosis and treatment necessitate
the application of optimal segmentation of images.
Although manual segmentation is easy, it has many
problems such as time complexity and error sensitivity. On the other hand, automatic segmentation is fast
with less probability of errors. However, it has many
problems like low contrast image, unclear boundaries and less accurate. To overcome these problems,
optimization methods like Particle Swarm Optimization (PSO), genetic algorithm (GA), etc. can provide
more accurate and efficient outcomes. Thus, for the
achievement of optimized results, the current study
proposes a more optimized ‘Singh-Elamvazuthi’ ultrasound segmentation framework based on Darwinian
Particle Swarm Optimization (D-PSO) for ankle Anterior Talofibular Ligament.

Keywords: Spiking Neural Networks (SNNs), Optical
character recognition, Encoding, Learning.
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Keywords: ATFL ligament, Ultrasound image
segmentation, Optimization, PSO, D-PSO, Time
elapse.

Distance based Locally Informed Particle
Swarm Optimizer with Dynamic Population Size
Nandar Lynna and
Ponnuthurai Nagaratnam Suganthanb
School of Electrical & Electronics Engineering, Nanyang
Technological University E-mail: a nandar001@ntu.edu.sg,
b epnsugan@ntu.edu.sg
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Impact of the Length of Optical Flow Vectors in
Estimating Time-to-Contact an Obstacle
Willson Amalraj Arokiasami a , Tan Kay Chenb ,
Dipti Srinivasanc and Prahlad Vadakkepatd
National University of Singapore, Department of Electrical
and Computer Engineering, 4 Engineering Drive 3,
Singapore 117583.E-mail: a willson@nus.edu.sg,
b eletankc@nus.edu.sg, c dipti@nus.edu.sg,

In this paper, distance-based locally informed particle
swarm optimizer is introduced with dynamic population size and constant neighborhood size. The population is reduced from a larger size for exploration and
a smaller size for exploitation. The simulation study
is conducted extensively on the shifted and rotated
benchmark problems. The results show that the pro-
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Obstacle detection and avoidance for autonomous
aerial vehicles is one of the most researched problem
in the field of robotics. Vision-based obstacle detection
and avoidance in aerial vehicles has received significant attention recently because of their inherent advantage of low power consumption and less weight.
In this work an optical flow based time-to-contact
method is used for obstacle avoidance. Though the accuracy of this method is good at close range, it cannot
be used when obstacles are far away. This work investigates the reason for its less accurate performance
for distant obstacles. It helps to identify a boundary within which the performance of the optical flow
based time-to-contact method will be more accurate.
Using Robot Operating System(ROS) and Gazebo —
a 3D simulator, simulations are performed to estimate
the time-to-contact an obstacle for an unmanned aerial
vehicle (Parrot AR Drone). The results obtained and
the analysis performed helps to identify the reason for
the poor performance and suggests a proper boundary
within which its performance will be more accurate.

Keywords: Differential evolution, Gravitational search
algorithm, Hybrid meta-heuristic, Non convex
economic dispatch.
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Cuckoo Optimization Algorithm for Optimal
Power Flow
Tu Nguyen Le Anh1,a , Dieu Ngoc Vo1,b ,
Weerakorn Ongsakul2 , Pandian Vasant3 and
Timothy Ganesan4
1 Department of Power Systems, HCMC University of
Technology, Vietnam. E-mail: a tunguyen8x@gmail.com,
b vndieu@gmail.com
2 Energy Field of Study, Asian Institute of Technology,
Pathumthani 12120, Thailand. E-mail: ongsakul@ait.ac.th
3 Department of Fundamental and Applied Sciences,
Universiti Teknologi PETRONAS.
E-mail: pvasant@gmail.com
4 Department of Chemical Engineering, Universiti
Teknologi PETRONAS.
E-mail: timothy.andrew@petronas.com.my

Keywords: Optical flow, Time-to-contact, Obstacle
detection, Unmanned aerial vehicle.
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Hybrid Differential Evolution and Gravitational
Search Algorithm for Nonconvex Economic
Dispatch

This paper proposes a cuckoo optimization algorithm
(COA) method for solving optimal power flow (OPF)
problem. The proposed method is inspired from the
life of the family of cuckoo. In the proposed method,
there are two main components including mature
cuckoos and cuckoo’s eggs. During the survival competition, the survived cuckoo societies immigrate to
a better environment and restart the process. The
cuckoo’s survival effort hopefully converges to a state
that there is only one cuckoo society with the same
maximum profit values. The COA method has been
tested on the IEEE 30, 57, and 118-bus systems with
three kinds of objective function and the obtained results have been compared to those from conventional
particle swarm optimization (PSO) method. The result
comparison has shown that the proposed method can
obtain better optimal solution than the conventional
PSO. Therefore, the proposed COA could be a useful
method for implementation in solving the OPF problem.

Luong D. Le1,a , Loc D. Ho1,b , Dieu N. Vo2 and
Pandian Vasant3
1 Ho Chi Minh City University of Technology (Hutech),
Vietnam. E-mail: a ledinhluong@gmail.com,
b hdloc@hcmhutech.edu.vn
2 Department of Power Systems, HCMC University of
Technology, Vietnam. E-mail: vndieu@gmail.com
3 Department of Fundamental and Applied Sciences,
Universiti Teknologi PETRONAS.
E-mail: pvasant@gmail.com

The hybrid differential evolution and gravitational
search algorithm(DEGSA) to solve economic dispatch
(ED) problems with non-convex cost functions is presented in this paper with various generator constraints
in power systems. The proposed DEG-SA method
is an improved differential evolution method based
on the gravitational search algorithm scheme. The
DEGSA method has the flexible adjustment of the
parameters to get a better optimal solution. Moreover, an effective constraint handling framework in
the method is employed for properly handling equality and inequality constraints of the problems. The

Keywords: Cuckoo habitat, Cuckoo optimization

17

Day 2 — Tuesday, 11 November 2014

proposed DEGSA has been tested on three systems
with 13, 15, 40 units and the obtained results from the
DEGSA algorithm have been compared to those from
other methods in the literature. The result comparison
has indicated that the proposed DEGSA method is
more effective than many other methods for obtaining
better optimal solution for the test systems. Therefore,
the proposed DEGSA is a very favorable method for
solving the non-convex ED problems.
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crucial aspects of a successful action recognition system is its feature extraction component. Stacked, convolutional Independent Subspace Analysis (SC-ISA),
has the best result among unsupervised learning algorithms for action recognition in Hollywood 2 (53.3%)
and Youtube (75.8%). However, its performance still
lags behind the current state-of-the-art, which uses
computer vision-based feature engineering extraction
techniques, by about 10%. In this paper, we improve
SC-ISA’s results by incorporating motion information
into SC-ISA. By extracting blocks following motion
trajectories in videos, we are able to reduce noise and
increase the number of training samples without degrading the network’s performance when training and
testing SC-ISA. We increase SC-ISA’s result by about
1%.

algorithm, Cuckoo style, Optimal power flow.
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Angle-based Outlier Detection Algorithm with
More Stable Relationships
Xiaojie Li, Jian Cheng Lva and Dongdong Cheng
The Machine Intelligence Laboratory, College of Computer
Science, Sichuan University, Chengdu 610065,
P. R. China. E-mail: a lvjiancheng@scu.edu.cn
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FQZip: Lossless Reference-based
Compression of Next Generation Sequencing
Data in FASTQ Format

Outlier detection is very useful in many applications,
such as fraud detection and network intrusion. The
angle-based outlier detection (ABOD) method, proposed by Kriegel, plays an important role in identifying outliers in high-dimensional spaces. However,
ABOD only considers the relationships between each
point and its neighbors and does not consider the relationships among these neighbors, causing the method
to identify incorrect outliers. In this paper, we provide a small but consistent improvement by replacing
the relationships between each point and its neighbors with more stable relationships among neighbors.
Compared with other related methods, which work
best in either high or low-dimensional spaces, our
method gives significant gains in both high and lowdimensional spaces. Experimental results on both synthetic and real-world datasets demonstrate the effectiveness of our method.

Yongpeng Zhang, Linsen Li, Jun Xiao, Yanli Yang
and Zexuan Zhu
College of Computer Science and Software Engineering,
Shenzhen University, Shenzhen, China 518060

High-throughput DNA sequence data generated by
next generation sequencing (NGS) technologies have
brought tremendous stress in data storage and transmission. Data compression serves as a candidate solution to mitigate this pressure. In this paper, a lossless referenced based compression framework namely
FQZip is proposed for NGS data in FASTQ format.
Particularly, the three components namely metadata,
sequence reads, and quality scores in FASTQ files
are compressed independently with specific coding
schemes. The sequence reads are aligned to a reference
genome and then arithmetic coding, Huffman coding,
and LZMA are adopted to store the indispensable
alignment results. The meta data and quality scores
are stored with other simple yet efficient compression
mechanisms. Experimental results on real-world NGS
data indicate that FQZip obtains superior compression
ratio to other state-of-the-art NGS data compression
methods.

Keywords: Outlier detection, Outlier factor,
Angle-based.
079

16:00 hrs

15:40 hrs

Action Recognition using Hierarchical
Independent Subspace Analysis with
Trajectory

Keywords: Next generation sequencing, DNA
sequence compression, Reference-based compression,
FASTQ, Big data.

Vinh D. Luong a , Lipo Wangb and Gaoxi Xiaoc
School of Electrical and Electronic Engineering,
Nanyang Technological University Singapore.
E-mail: a ducvinh001@e.ntu.edu.sg,
b ELPWang@ntu.edu.sg, c EGXXiao@ntu.edu.sg

Action recognition in videos is an important and challenging problem in computer vision. One of the most

18

October 28, 2014

0:10

Research Publishing

abstracts

Abstracts

141

16:20 hrs

078

16:40 hrs

Individual-based Cooperative Coevolution
Local Search for Large Scale Optimization

Tsz Ho Wong1 , A. K. Qin1 , Shengchun Wang2 and
Yuhui Shi3
1 School of Computer Science and Information Technology,
RMIT University, Melbourne, Victoria 3001, Australia
2 Department of Computer Education, Hunan Normal
University, Changsha, China
3 Department of Electrical and Electronic Engineering,
Xi’an Jiaotong-Liverpool University, Suzhou, China

Can Liu1 and Bin Li2
1 Nature Inspire Computation and Applications
Lab(NICAL), University of Science and Technology of
China, Hefei, Anhui, China.
E-mail: liucan@mail.ustc.edu.cn
2 USTC-Birmingham Research Institute of Intelligent
Computation and Applications (UBRI), University of
Science and Technology of China, Hefei, Anhui, China.
E-mail: binli@ustc.edu.cn

Differential evolution (DE) is a powerful populationbased stochastic optimization algorithm, which has
demonstrated high efficacy in various scientific and
engineering applications. Among numerous variants
of DE, self-adaptive differential evolution (SaDE) features the automatric adaption of the employed search
strategy and its accompanying parameters via online
learning the preceding behavior of the already applied
strategies and their associated parameter settings. As
such, SaDE facilitates the practical use of DE by avoiding the considerable efforts of identifying the most
effective search strategy and its associated parameters.
The original SaDE is a CPU-based sequential algorithm. However, the major algorithmic modules of
SaDE are very suitable for parallelization. Given the
fact that modern GPUs have become widely affordable while enabling personal computers to carry out
massively parallel computing tasks, this work investigates a GPU-based implementation of parallel SaDE
using NVIDIA’s CUDA technology. We aim to accelerate SaDE’s computation speed while maintaining its
optimization accuracy. Experimental results on several numerical optimization problems demonstrate the
remarkable speedups of the proposed parallel SaDE
over the original sequential SaDE across varying problem dimensions and algorithmic population sizes.

Decomposition methodology has been well studied
and widely applied to Large Scale Global Optimization (LSGO). Cooperative Coevolution (CC) is an effective decomposition strategy and has made remarkable
achievements on tackling LSGO problems. In recent
studies, the role of Individual-based Local Search (ILS)
has arose more and more attention, especially under
the framework of Memetic Algorithms (MAs). In this
paper, we investigate the validity and performance of
incorporating Cooperative Coevolution strategy into
Individual-based Local Search. For this purpose, a Solis and Wets’ algorithm with Cooperative Coevolution
(SWCC) is presented, and a comparison is made between SWCC and SW via experiments on the LSGO
test suite issued in CEC’2013. Then, SWCC is embedded into Simulated Annealing algorithm (SA) and
Memetic-framework to investigate its effectiveness as
local search operator. Experiment results show the effectiveness of SWCC on fully-separable LSGO problems and poor performance on fully non-separable
problems.
Keywords: Cooperative coevolution, Individual-based
local search, Solis and wets’ algorithm, Simulated
annealing algorithm, Memetic algorithms.
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Considering Reputation in the Selection
Strategy of Genetic Programming
Chiao-Jou Lin, Rung-Tzuo Liawa ,
Chien-Chih Liaob and Chuan-Kang Tingc
Department of Computer Science and Information
Engineering and Advanced Institute of Manufacturing
with High-tech Innovations, National Chung Cheng
University, Taiwan. E-mail: a lrt101p@cs.ccu.edu.tw,
b lcch97p@cs.ccu.edu.tw, c ckting@cs.ccu.edu.tw

Genetic programming (GP) is an evolutionary algorithm inspired by biological evolution. GP has shown
to be effective to build prediction and classification
model with high accuracy. Individuals in GP are eval-
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uated by fitness, which serves as the basis of selection
strategy: GP selects individuals for reproducing their
offspring based on fitness. In addition to fitness, this
study considers the reputation of individuals in the
selection strategy of GP. Reputation is commonly used
in social networks, where users earn reputation from
others through recognized performance or effort. In
this study, we define the reputation of an individual
according to its potential to produce good offspring.
Therefore, selecting parents with high reputation is expected to increase the opportunity for generating good
candidate solutions. This study applies the proposed
algorithm, called the RepGP, to solve the classification
problems. Experimental results on four data sets show
that RepGP with certain degrees of consanguinity can
outperform two GP algorithms in terms of classification accuracy, precision, and recall.
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An Opposition-based Self-adaptive Hybridized
Differential Evolution Algorithm for
Multi-objective Optimization (OSADE)

8:20 hrs

Jin Kiat Chong a and Kay Chen Tanb
Department of Electrical and Computer Engineering,
National University of Singapore, 4 Engineering Drive,
117576, Singapore. E-mail: a G0900273@nus.edu.sg,
b eletankc@nus.edu.sg

An Adaptive Clustering and Re-clustering
based Crowding Differential Evolution for
Continuous Multi-modal Optimization

This paper presents a novel opposition-based selfadaptive hybridized Differential Evolution algorithm
termed as OSADE for solving continuous multiobjective optimization problems. OSADE is developed
using a modified version of a self-adaptive Differential
Evolution variant and hybridizing it with the Multiobjective Evolutionary Gradient Search (MO-EGS) to
act as a form of local search. Through the use of
a test suite of benchmark problems, a comparative
study of this newly developed algorithm and some
state-of-the-art algorithms, such as NSGA-II, Nondominated Sorting Differential Evolution (NSDE),
MOEA/D-SBX, MOEA/D-DE and MO-EGS, is being
presented by employing the Inverted Generational
Distance (IGD) and the Hausdorff Distance (HD) performance indicators. From the simulation results, it
is seen that OSADE is able to achieve competitive, if
not better, performance when compared to the other
algorithms in this study.

In real-life a particular system, operating under a
given set of conditions, may need to switch other set
of conditions due to change in physical condition or
failure in its existing state. Niching techniques facilitates in such situations by tracking multiple optima
(solutions). When integrated with Evolutionary Algorithms (EAs), they seek parallel convergence of population members to find multiple solutions to a problem
(landscape) without loss in optimality. In this paper an
effective new grouping strategy namely adaptive clustering and reclustering (ACaR) is proposed based on
Fuzzy c-means clustering technique and is integrated
with a hybrid of crowding niching technique and a
real-parameter optimizing algorithm called Differential Evolution (DE). The performance of the proposed
ACaR-CDE algorithm has been evaluated on different
niching benchmark problems with diverse characteristics ranging from simple objectives to complex composite problems and compared with other published
state-of-the-art niching algorithms. From experimental
observation, we observe that the proposed strategy is
apt in restraining solutions within its local environ-

Keywords: Differential evolution, Evolutionary
multi-objective optimization, Self-adaptation,
Opposition-based learning, Continuous
multi-objective optimization problems.
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and Exploitation during the late stage. ACDE algorithm performs well in solving various benchmark
problems. However, ACDE algorithm adapts two control parameters, the scaling factor and the crossover
rate but uses a fixed population size. By attaching
4MPSR method to ACDE algorithm, all of the control
parameters can be adapted and, hence, the performance can be improved. We compared the proposed
algorithm with some state-of-the-art DE algorithms in
various benchmark problems. The performance evaluation results showed that the proposed algorithm is
significantly improved for solving both the unimodal
problems and the multi modal problems. And the
proposed algorithm obtained the better final solutions
than the state-of-the-art DE algorithms.

9:00 hrs

Directional Differential Evolution: Approaching
to the Superior, Departing from the Inferior, or
Both?
Xinchao Zhao1 , Junling Hao2 and Xingquan Zuo3
of Science, Beijing University of Posts and
Telecommunications, Beijing 100876, China
2 School of Statistics, University of International Business
and Economics, Beijing 100029, China
3 School of Computer Science, University of International
Business and Economics, Beijing 100029, China
1 School
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Differential evolution (DE) is an efficient and powerful
stochastic population-based optimization algorithm.
The DE-variants obtain new solutions through the
scaled differences of randomly selected and distinct
individuals. Many generation strategies and improved
variants have been proposed. However, the directional
information for difference evolution attracts little consideration until now. In this paper, several kinds of
directional difference information (DDI), approaching
to the superior solutions, departing from the inferior
solutions, and both, are considered and incorporated
into DE-mutation strategy. Analytic and experimental
results indicate that DE/rand/1 is significantly improved by any one of DDI, especially for the negative
DDI. Furthermore, this idea does not introduce any
new items and operations.

Keywords: Differential evolution algorithm, Adaptive
parameter control, Population size, Mutation strategy,
Global numerical optimization.
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ε Constrained Differential Evolution Algorithm
with a Novel Local Search Operator for
Constrained Optimization Problems
Wenchao Yi, Xinyu Li a , Liang Gao and
Yinzhi Zhou
State Key Laboratory of Digital Manufacturing Equipment
& Technology, Huazhong University of Science and
Technology, Wuhan 430074, PR China.
E-mail: a lixinyu@mail.hust.edu.cn

Keywords: Differential evolution, Direction
information, Negative information, DDI.
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Many practical problems can be classified into constrained optimization problems (COPs). ε constrained
differential evolution (εDE) algorithm is an effective
method in dealing with the COPs. In this paper, ε constrained differential evolution algorithm with a novel
local search operator(εDE-LS) is proposed by utilizing
the information of the feasible individuals. In this way,
we can guide the infeasible individuals to move into
the feasible region more effectively. The performance
of the proposed εDE-LS is evaluated by the 22 benchmark test functions. The experimental results empirically show that εDE-LS is highly competitive comparing with some other state-of-the-art approaches in
constrained optimization problems.

9:20 hrs

An Adaptive Cauchy Differential Evolution
Algorithm with Population Size Reduction and
Modified Multiple Mutation Strategies
Tae Jong Choi a and Chang Wook Ahnb
Department of Computer Engineering, Sungkyunkwan
University (SKKU), 2066 Seobu-Ro, Suwon 440-746,
Republic of Korea. E-mail: a gry17@skku.edu,
b cwan@skku.edu

Adapting control parameters is an important task in
the literature of the differential evolution (DE) algorithm. A balance between Exploration and Exploitation plays a large role in the performance of DE. A dynamic population sizing method can help maintaining
the balance. In this paper, we improved an adaptive
differential evolution (ACDE) algorithm by attaching the modified population size reduction (4MPSR)
method. 4MPSR method reduces the population size
gradually and uses four mutation strategies with different ranges of the scaling factor. In short, 4MPSR
method has better Exploration during the early stage

Keywords: Constrained optimization problems,
Constraint handling technique, ε Constrained
differential evolution, Mutation operator.
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applies factor analysis to predict a promising direction for the individuals to evolve. With a clear sense
of search direction, the efficiency of DE is improved.
Moreover, the step length of the proposed mutation
is adaptively adjusted according to the effect of the
prediction, which helps to balance the exploration and
exploitation abilities of DE. By employing such a mutation scheme, a novel DE algorithm termed orthogonal predictive DE (OPDE) is proposed in this paper. As
OPDE can adopt different kinds of classical mutation
schemes for choosing the base vector and calculating
the differential vector, we further develop an OPDE
family including various OPDE variants. Experimental results demonstrate the effectiveness and high efficiency of the proposed algorithm.

10:00 hrs

Evolving the Parameters of Differential
Evolution using Evolutionary Algorithms
Saber Elsayed a and Ruhul Sarkerb
School of Engineering and Information Technology,
University of New South Wales at Canberra (UNSW
Canberra), Australia. E-mail: a s.elsayed@adfa.edu.au,
b r.sarker@adfa.edu.au

Differential evolution has shown tremendous success
in solving different complex optimization problems.
However, the performance is highly dependent on
the selection of its parameters. Although many techniques have been introduced to adaptively (or selfadaptively) determine the parameters, the task is recognized as a tedious one. In this research, we investigate the use of evolutionary algorithms, such
as covariance adaptation matrix evolution strategy,
differential evolution and genetic algorithm, to selfadaptively determine the possible values of both the
amplification factor and crossover rate. The performances of the algorithmsare compared to each other,
as well as to a standard differential algorithm, by
solving a well-known set of benchmark problems.The
experimental results show that such an approach can
improve the performance of differential evolution,
however further investigation is required to find the
appropriate evolutionary algorithm for evolving parameters.

Keywords: Differential evolution, Evolutionary
computation, Global optimization, Orthogonal
experiment design, Factor analysis.
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A Risk-Averse Inventory Cost Model using
CVaR
Jasmine J. Lim1,a , Allan N. Zhang1,b ,
Puay Siew Tan1,c and Yew Soon Ong2
1 Singapore Institute of Manufacturing Technology,
Singapore. E-mail: a jasmine-lim@SIMTech.a-star.edu.sg,
b nzhang@SIMTech.a-star.edu.sg,
c pstan@SIMTech.a-star.edu.sg
2 Nanyang Technological University, Singapore.
E-mail: asysong@ntu.edu.sg
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Orthogonal Predictive Differential Evolution
Yue-Jiao Gong1,2 , Qi Zhou1 , Ying Lin2,3 and
Jun Zhang2,4
1 Department of Computer Science, Sun Yatsen University
2 Key Laboratory of Machine Intelligence and Advanced
Computing, Ministry of Education
3 Department of Psychology, Sun Yatsen University
4 School of Advanced Computing, Sun Yatsen University
Guangzhou 510006, China. E-mail: junzhang@ieee.org

This paper studies the situation where a risk-averse
manager, whose company produces goods catering to
uncertain demand, has to decide on the quantity to
be produced with the objective of minimizing his cost.
Demand uncertainty is a major issue faced by many inventory managers, as overstocking or understocking,
will result in the company incurring extra unwanted
cost. To tackle this problem, an inventory cost model
is proposed in this paper. The model is an extension
of the newsvendor framework and is formulated as a
minimization problem via conditional Value at Risk
(CVaR). The solution to the model is presented and

In traditional differential evolution (DE) algorithms,
the perturbation direction of mutation is not sophisticatedly designed, which performs ineffectively or inefficiently for optimizing some complex and large-scale
problems. This paper designs an orthogonal predictive
mutation scheme to solve this problem. The mutation investigates the landscape near the individuals
by using orthogonal experimental design, and then
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evaluated via a case study. Through this model, the
optimal inventory level can be determined and this
will serve to be useful for the risk-averse inventory
manager.

167

The Impact of the Malfunction of a Sector in
Supply Chain on the Ordering Policy of Each
Sector

Keywords: Newsvendor, Risk-averse supplier,
Conditional Value at Risk (CVaR), Demand
uncertainty, Inventory cost model.
027

9:00 hrs

Hiroshi Satoa , Tomohiro Shirakawab , Masao Kuboc
and Akira Namatamed
Department of Computer Science, National Defense
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Multi-objective Heterogeneous Capacitated
Vehicle Routing Problem with Time Windows
and Simultaneous Pickup and Delivery for
Urban Last Mile Logistics
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Maintaining an effective management of supply chain
even in the disasters is becoming crucial issue for manufacturing industry, because the contemporary supply
chain networks become global and complex and the
behaviors of the network are hardly predictable. The
Beer Game is a simple but very useful example of
supply chain management. The game consists of four
sectors: factory, distributor, wholesaler, and retailer
and deliver the beer to the customers. Many business
schools adopt it to learn the key point of supply chain.
In this study, computer agents play the game instead
of humans. Agents are evolved with a genetic algorithm. We examine how the agents handle the game
especially when some part of supply chain exhibit
malfunction. Through simulations, we confirmed that
effective ordering strategies are different between sectors.

Chen Kim Heng1,a , Allan N. Zhang1,b ,
Puay Siew Tan1,c and Yew-Soon Ong2
1 Singapore Institute of Manufacturing Technology,
A*STAR, Singapore.
E-mail: a hengck@simtech.a-star.edu.sg,
b nzhang@simtech.a-star.edu.sg,
c pstan@simtech.a-star.edu.sg
2 Nanyang Technological University, Singapore.
E-mail: asysong@ntu.edu.sg

The Urban Last Mile Logistics (LML) is known to be
the most ex-pensive, least efficient and most polluting
section of the supply chain. To that extent, a multiobjective heterogeneous capacitated vehicle routing
problem with time windows and simultaneous pickup
and delivery (MoHCVRP-TWSPD) is formulated and
solved to cater to this section of the supply chain.
The proposed model is solved through two proposed
methods that are based on exact methods. A small
benchmark was adopted from the current literature to
test the proposed methods and computational results
are reported. Based on the computational results, a
number of insights into the MoHCVRP-TWSPD problem are provided.

Keywords: The beer game, Supply chain management,
Genetic algorithm.
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Improve Robustness and Resilience of
Networked Supply Chains
Robert de Souzaa and Rong Zhoub
The Logistics Institute — Asia Pacific, National
University of Singapore. E-mail: a tlihead@nus.edu.sg,
b tlizr@nus.edu.sg

Keywords: Last mile, Vehicle routing, Time window,
Simultaneous pickup and delivery, Capacitated,
Heterogeneous, Logistics.

With increased risk events and complex supply chain
networks in re-cent years, it is imperative for a company to enhance the robustness and resilience of its
supply chain in fighting with any risk event. The
current paper defines the concepts of supply chain
robustness and resilience and also identifies levers to
enhance them. Subsequently, some key solutions are
presented in each of four phases of supply chain risk
management, e.g. risk identification, assessment, mitigation and monitoring. Finally, a master facilitative
control tower is proposed as the platform to provide
global information for independent local control towers to enable early risk detection and collaboration in
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risk mitigation.
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Keywords: Supply chain risk management, Control
tower, Master facilitative control tower.
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Supply Chain Risk Mitigation and the
Application Potential of Complex Systems
Approaches
Zhengping Li a and Rajpreet Kaur Gulatib
Singapore Institute of Manufacturing Technology, 71
Nanyang Drive, Singapore 638075.
E-mail: a zpli@simtech.a-star.edu.sg,
b rajpreetgulati@gmail.com
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A New Approach for Product Design by
Integrating Assembly and Disassembly
Sequence Structure Planning
Samyeon Kim1,a , Jung Woo Baek1,b ,
Seung Ki Moon1,c and Su Min Jeon2,d
1 School of Mechanical and Aerospace Engineering,
Nanyang Technological University, Singapore.
E-mail: a samyeon001@ntu.edu.sg, b JWBaek@ntu.edu.sg,
c skmoon@ntu.edu.sg
2 Planning and Operation Management, Singapore
Institute of Manufacturing Technology, Singapore.
E-mail: d smjeon@simtech.a-star.edu.sg

Supply chains are becoming more complex and vulnerable. How to mitigate supply chain risks (SCRs)
becomes a critical issue in supply chain management
(SCM). This paper reviews the researches on SCR mitigation and identifies the current status and limitations.
A new framework on SCR mitigation is proposed
which intends to draw a clear roadmap for identifying, prioritizing and mapping SCRs to mitigation policies, evaluating and implementing related mitigation
policies. Considering the complexities of SCR issues,
the pa-per also elaborates the application potential of
complex systems (CS) approaches for SCR mitigation.
Keywords: Supply chain, Risk mitigation, Complex
systems, Mitigation policy.
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A Network Connectivity Embedded Clustering
Approach for Supply Chain Risk Assessment
Xiao Feng Yina , Xiuju Fub , Loganathan
Ponnambalamc and Rick Siow Mong Gohd
Computing Science Department, Institute of High
Performance Computing, 1 Fusionopolis Way, #16-16
Connexis North, Singapore 138632.
E-mail: a yinxf@ihpc.a-star.edu.sg,
b bfuxj@ihpc.a-star.edu.sg, c cponnaml@ihpc.a-star.edu.sg,
d dgohsm@ihpc.a-star.edu.sg

In recent years, increased attention has been shown to
the supply chain risk management due to the occurrences of several high profile disruptions which had
resulted in significant social, economic and political
impact globally. However, there aren’t direct and easy
ways of understanding the risk of an entire supply
chain. In this paper, a network connectivity embedded
k-means clustering approach has been proposed to
determine at-risk clusters of nodes which share similar
risk profiles and linkages with the focal company. The
proposed approach uses a multiple dimensional feature vector to represent the risks that nodes are facing,
their geographical locations, supply chain attributes
and network connectivity attributes. The clustering
approach is able to reduce the complexity of a large
supply chain network to facilitate in-depth targeted

Keywords: Assembly sequence structure planning,
Disassembly sequence structure planning, Product
recovery.
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Assembly and disassembly sequences were planned
and assessed independently. However, as eco-friendly
product design has been enforced by government regulation, it is needed to plan assembly and disassembly
sequence at the same time in early product design
stage. This paper aims to propose a sequence structure
design method by integrating both assembly and disassembly sequence planning. First, graphs represent
feasible assembly sequence with components. Second, adjacency matrices are developed to accumulate
the sequence information for computational analysis.
Third, a black box diagram is applied to understand
and consider the functions of a product during assembly and disassembly operations. Finally, factors are
determined to overcome gaps between each assembly and disassembly sequence structure. By considering product architecture with Design Structure Matrix
(DSM), we can determine modular design for selective
disassembly and interface type for assembly. A case
study is performed with two coffee makers to demonstrate the effectiveness of the pro-posed method.
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analysis and simulations. The effectiveness of the proposed approach has been illustrated by experiments
that successfully identify the risk clusters and critical
risk zones.

131

A Decision Support System for Laptop
Procurement using Mixed Text and Image
Analytics

Keywords: Supply chain risk management, Supply
chain risk clustering, K-means clustering.
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Wei-Yi Tay and Chee Khiang Pang
Department of Electrical and Computer Engineering,
National University of Singapore, 4 Engineering Drive 3,
Singapore 117576

The amount of data in today’s world is exploding
and the heterogeneous nature of the data both on the
internet and offline makes it very difficult to integrate
and analyze in order to generate useful insights to
aid decision making. In this paper, a Decision Support System (DSS) is designed for intelligent decision
making using the large amount of heterogeneous data
available online. Text analytics techniques such as the
Latent Semantic Analysis (LSA) and Latent Dirichlet
Allocation (LDA) are combined with image analytics
techniques to extract useful information from huge
volume of data. The DSS is implemented as a Graphical User Interface (GUI) to extract unsupervised topics
from the textual data and identify documents that are
semantically similar to the topics or image text, and
relevant documents are then identified and presented
to the user in aid of laptop procurement.

8:20 hrs

Integrated Solid Waste Management System
Design under Uncertainty
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Jie Xiong, Tsan Sheng Adam Ng and
Shuming Wang
Department of Industrial and Systems Engineering,
National University of Singapore, 1 Engineering Drive 2,
Singapore 117576

Solid waste management (SWM) has become one
of the priority issues to decision makers in modern municipalities. This paper proposes a life cycle assessment-based (LCA-based) two-stage mixedinteger stochastic programming model for an integrated solid waste management (ISWM) system design. Different from previous models that commonly
focus on improving the overall performance of an
ISWM system, the proposed model considers the sustainability of each involved individual agent within
the complex system. In addition, the proposed model
simultaneously considers both internal and external
uncertainties during the ISWM system design. The
simulation results show that the proposed model can
help decision makers identify what the optimal ISWM
system design under uncertainties is and how uncertainties influence the optimal ISWM system design.
The model comparison shows that considering individual agent sustain ability during the ISWM system
design process can help enhance the system stability
under uncertain circumstances.

172
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An Experimental Study of Correlation between
Text and Image Similarity by Information
Fusion Approach
Ruoxu Ren1,2,a,d , Chee Khiang Pang2,e , Li Ma1,b
and Partha Dutta1,c
1 Rolls-Royce Singapore Pte. Ltd, Advanced Technology
Centre, Singapore. E-mail: a Ruoxu.Ren@Rolls-Royce.com,
b Li.Ma@Rolls-Royce.com,
c Partha.Dutta@Rolls-Royce.com
2 National University of Singapore, Singapore.
E-mail: d ren.ruoxu@nus.edu.sg, e justinpang@nus.edu.sg

The goal of this experimental study is to explore two
problems that are often encountered in image retrieval
tasks. The first is whether text similarity consistently
implies image similarity. If the answer is negative,
the second question is to find the conditions for the
implication to hold. In order to answer the questions,
a subset of Wikipedia articles are selected as the data
for exploration. By using text mining techniques and
an open source image recognizer, text and image semantics are extracted from the articles and their correlations are studied to answer the two questions. The
experimental results show that there are conditions for
the implication to hold, which are discussed in this

Keywords: Integrated solid waste management
system, Life cycle assessment, Two-stage stochastic
programming, Individual agent sustain ability.
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paper.

The mobile botnet has been using SMS as a channel to distribute spam, send unauthorized SMS messages without user knowledge, use command and
control (C&C) channel, and attach malicious URLs.
With the limitation of Android smartphone resources,
a multi-agent technology can make our framework
to be more robust and efficient. In this paper, we
propose a multi-agent system that is currently being
developed using JADE platform for observing Android Smartphone features and monitoring SMS services, as well as creating Android profiles. Our framework applies hybrid detection approaches in order
to counteract botnet attacks, by investigating damaging SMS botnet activities through the examination
of Smartphone behaviour. These approaches utilize
multi-agent technology to recognize malicious SMS
and prevent users from opening these messages, by
applying behavioural analysis to find the correlation
between suspicious SMS messages and the profiles
reported by the agents.

Keywords: Multimedia information fusion, Image
retrieval, Latent semantic analysis, Term
frequency-inverse document frequency, Cosine
similarity.
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Feature Extraction for Classification of Welding
Quality in RSW Systems
Xing-JueWang1,2,a , Jun-Hong Zhou2 and
Chee Khiang Pang1,b
1 Department of Electrical and Computer Engineering,
National University of Singapore, 4 Engineering Drive 3,
117576 Singapore. E-mail: a a0120725@nus.edu.sg,
b jzhou@simtech.a-star.edu.sg
2 A*STAR Singapore Institute of Manufacturing
Technology, Singapore. E-mail: justinpang@nus.edu.sg

Keywords: Multiagent systems, Agent, SMS, Botnet
detection, Smartphone.
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A Multi-Agent Simulation Framework to
Support Agent Interactions under Different
Domains
Moath Jarrah1,a , Bernard P. Zeigler2, Chi Xu3 and
Jie Zhang1,b
1 School of Computer Engineering, Nanyang Technological
University, Singapore. E-mail: a hmoath@ntu.edu.sg,
b zhangj@ntu.edu.sg
2 Chief Scientist, RTSync Corporation, Arizona, USA.
E-mail: berniezeigler@rtsync.com
3 Singapore Institute of Manufacturing Technology, 71
Nanyang Drive, Singapore.
E-mail: cxu@simtech.a-star.edu.sg

The ability to study complex systems has become
feasible with the new intensive computing resources
such as GPU, multi-core, clusters, and Cloud infrastructures. Many companies and scientific applications
use multi-agent modeling and simulation platforms to
study complex processes where analytical approach is
not feasible. In this paper, we use two negotiation protocols to generalize the interaction behaviors between
agents in multi-agent environments. The negotiation protocols are enforced by a domain-independent
marketplace agent. In order to provide the agents
with flexible language structure, a domain-dependent
ontology is used. The integration of the domainindependent marketplace with the domain-dependent
language ontology is accomplished through an auto-

Keywords: Current, Dynamic resistance,
Self-organizing map, Spot welding, Voltage.
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A Multi-agent System for Smartphone Intrusion
Detection Framework
Abdullah J. Alzahrani a and Ali A. Ghorbanib
University of New Brunswick, Faculty of Computer
Science, Fredericton NB, Canada.
E-mail: a a.alzahrani@unb.ca, b ghorbani@unb.ca

There has been significant growth in the number
of malware using the Android platform, especially
malware that target Short Message Services (SMS).
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Resistance spot welding is one of the most important
welding techniques widely used in manufacturing,
and monitoring the welding quality draws close attention in industries. The common on-line monitoring systems apply multiple sensors to acquire various
signals to predict the welding quality. In this paper,
only the voltage and current data are acquired for
classification of welding quality. In this way, the cost of
data acquisition system is significantly reduced while
acceptable accuracy is maintained. Furthermore, the
past works are sensitive to the random perturbation
from various sources. By extracting the key features
such as RMS values of each half cycles of voltage and
current, resilience against signal disorder due to noise
from the environment is enhanced. By feeding various
features into SOM neural network, classification of the
welds with 92.9% accuracy is achieved, showing great
potential to deal with various conditions and different
materials because of the fast training speed compared
with BP neural networks.
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matic code generation tool. The tool simplifies deploying the framework for a specific domain of interest.
Our methodology is implemented in FD-DEVS simulation environment and SES ontological framework.
Keywords: Multi-agent modeling and simulation,
Business process, Negotiation, Ontology, Automate,
FD-DEVS, SES.
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Multi-agent Control System with Intelligent
Optimization for Building Energy Management

MA-Net: A reliable Memetic Algorithm for
Community Detection by Modularity
Optimization

Ee May Kan1,2,a , Khaing Yadanar1,2,b ,
Ngee Hoo Ling1,2,c , Yvonne Soh1,2,d and
Naing Lin1,2,d
1 School of Engineering, Nanyang Polytechnic, 180, Ang
Mo Kio Ave 8, Singapore 569830.
2 School of Electrical & Electronic Engineering, Nanyang
Technological University, 50 Nanyang Ave, 639798.
E-mail: a kan_ee_may@nyp.edu.sg,
b khaing004@e.ntu.edu.sg, c ling_ngee_hoo@nyp.edu.sg,
d Yvonne_soh@sgbc.sg, e Naing.Lin@advantech.com

Leila Moslemi Naeni1,2,a , Regina Berretta1,2,b and
Pablo Moscato1,2,c
1 The Priority Research Centre in Bioinformatics,
Biomarker Discovery and Information-based Medicine,
Hunter Medical Research Institute, Australia
2 School of Electrical Engineering and Computer Science,
The University of Newcastle, Australia.
E-mail: a Leila.Mosleminaeni@uon.edu.au, b
Regina.Berreta@newcastle.edu.au,
c Pablo.Moscato@newcastle.edu.au

Smart, sustainable and energy-efficient buildings have
recently become a trend for intelligent and green
building industry. One of the challenges for such a
building is to minimize power consumption without
compromising the occupant comfort. It is possible to
sustain high comfort level with minimal energy consumption through intelligent multi-agent control and
optimization. Our work focuses on a new algorithmic aspect of a multi-agent control system that makes
buildings more intelligent, resource efficient and comfortable for occupants. A multi-agent control system
with intelligent optimization is proposed to optimize
HVAC (heating, ventilation and air-conditioning) processes using computational intelligence approaches.
The optimum solutions generated through the optimization engine and task scheduling for each agent
will be used to sustain a high level of occupant comfort
with minimal power consumption, increase energy
utilization efficiency, and consequently reduce energy
cost. Experimental results and comparisons with other
evolutionary approaches demonstrate the overall performance and potential benefits of the new framework.

The information that can be transformed in knowledge
from data in challenging real-world problems follows
the accelerated rate of the advancement of technology
in many different fields from biology to sociology.
Complex networks are a useful representation of many
problems in these domains One of the most important and challenging problems in network analysis
lies in detecting community structures. This area of
algorithmic research has attracted great attentiondue
to its possible application in many fields. In this study
we propose the MA-Net, memetic algorithm to detect
communities in network by optimizing modularity
value which is fast and reliable in the sense that it
consistently produces sound solutions. Experiments
using well-known real-world benchmark networks indicate that in comparison with other state-of-the-art
algorithms, MA-Net has an outstanding performance
on detecting communities.
Keywords: Community detection, Modularity,
Memetic algorithm.

Keywords: Multi-agent control, Optimization,
Computational intelligence.
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Evolutionary Robust Optimization with Multiple
Solutions
Peng Yang1,a , Ke Tang1,b , Lingxi Li1,c and
A. K. Qin2
1 USTC-Birmingham Joint Research Institute in Intelligent
Computation and Its Applications, School of Computer
Science and Technology, University of Science and
Technology of China, Hefei, Anhui, China.
E-mail: a trevor@mail.ustc.edu.cn, b ketang@ustc.edu.cn,
c lilingxi@mail.ustc.edu.cn
2 School of Computer Science and Information Technology,
Royal Melbourne Institute of Technology Melbourne,
Australia. E-mail: kai.qin@rmit.edu.au

When optimizing for multiple environments, one usually needs to sacrifice performance in one environment
in order to gain better performance in another. Ultimately, there may not be a single solution that meets
the performance requirements for all environments.
In this paper, we propose to find multiple solutions
that each serve a certain group of environments. We
call this formulation Robust Optimization with Multiple Solutions (ROMS). Two evolutionary approaches
to ROMS are proposed, namely direct evolution and
two-phase evolution. A benchmark problem generator
is also suggested to produce uniform-random ROMS
problems. The two approaches are then experimentally studied on a variety of synthetic problems.

Keywords: Interactive evolutionary computation,
Interactive algorithms, Algorithm design, Meta-level
evolutionary algorithms, Hyper-heuristics.
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Keywords: Robust optimization, Multiple, Clustering.
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Bayesian Inference to Sustain Evolvability in
Genetic Programming

9:00 hrs

Ahmed Kattan1 and Yew-Soon Ong2
1 AI Real-World Application Lab, UQU, Saudi Arabia.
E-mail: ajkatta@uqu.edu.sa
2 School of Computer Engineering, Nanyang Technological
University, Singapore. E-mail: asysong@ntu.edu.sg

Offline Design of Interactive Evolutionary
Algorithms with Different Genetic Operators at
Each Generation
Hisao Ishibuchi a , Takahiko Sudob , Koji Uebac and
Yusuke Nojimad
Department of Computer Science and Intelligent Systems,
Graduate School of Engineering, Osaka Prefecture
University, 1-1 Gakuen-cho, Naka-ku, Sakai, Osaka
599-8531, Japan. E-mail: a hisaoi@cs.osakafu-u.ac.jp,
b takahiko.sudo@ci.cs.osakafu-u.ac.jp,
c koji.ueba@ci.cs.osakafu-u.ac.jp,
d nojima@cs.osakafu-u.ac.jp

This paper proposes a new framework, referred to
as Recurrent Bayesian Genetic Programming (rbGP),
to sustain steady convergence in Genetic Programming (GP) (i.e., to prevent premature convergence)
and effectively improves its ability to find superior
solutions that generalise well. The term ‘Recurrent’
is borrowed from the taxonomy of Neural Networks
(NN), in which a Recurrent NN (RNN) is a special
type of network that uses a feedback loop, usually to
account for temporal information embedded in the sequence of data points presented to the network. Unlike
RNN, our algorithm’s temporal dimension pertains to
the sequential nature of the evolutionary process itself,
and not to the data sampled from the problem solution
space. rbGP introduces an intermediate generation between each subsequent generation in order to collect

In interactive evolutionary computation (IEC), each
solution is evaluated by human users. This means that
only a small number of solutions can be evaluated
during the execution of an IEC algorithm. In some
application fields of IEC such as hearing aid design
and music composition, only a single solution is evaluated at a time. Moreover, accurate and precise fitness
evaluation is not easy for human users. Based on these
discussions, we formulated an IEC model with the
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minimum requirements for human users’ fitness evaluation ability: They can evaluate only a single solution
at a time, they can memorize only a single previous solution, and their evaluation result on the current solution is whether it is better than the previous solution or
not. In this paper, we propose a meta-level approach to
the design of interactive algorithms for our IEC model.
The novelty of our approach is to use a different operator to generate each solution. An IEC algorithm is
coded by a string of operators to generate solutions
such as random creation, mutation and crossover. The
string length is the same as the number of solutions
to be generated. Each string (i.e., each IEC algorithm)
is evaluated through simulations in our IEC model. A
population of strings is evolved by a meta-level evolutionary algorithm. We perform experimental studies
using a well-known test function as a surrogate of
a human user. For a simple test function, we obtain
(1 + 1)ES-style algorithms where the next solution is
generated by mutation from the best solution among
the examined ones. For a complicated test function,
we obtain (µ + 1)ES-style algorithms with crossover,
mutation and random creation.
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information about the offspring’s fitness distribution
of each parent. Placing the collected information into a
Bayesian model, rbGP predicts the probability of any
individual to produce offspring fitter than its parent.
This predicted probability (calculated by the Bayesian
model) is used by the tournament selection instead
of the original fitness value. Empirical evidence, from
13 problems, against canonical GP, demonstrates that
rbGP preserves generalisation in most cases.
139

(OEA-MRCPSPs), is proposed. In OEA-MRCPSPs, the
population is composed of organizations, and the
number of organizations is adjusted by the splitting
operator and annexing operator. In the evolutionary process of OEA-MRCPSPs, the global and local
searches are combined efficiently. In the experiments,
the performance of OEA-MRCPSPs is validated on
benchmarks. The results show that OEA-MRCPSPs
obtains a good performance in terms of both optimal
solutions found and average deviations from optimal
solutions or critical path lower bounds. The comparison results show that OEA-MRCPSPs outperforms six
other existing algorithms.

9:40 hrs

The Influence of Elitism Strategy on Migration
Intervals of a Distributed Genetic Algorithm

Keywords: Organization, Evolutionary algorithm,
Multimode, Resource-constrained project scheduling.

Takeshi Uchida1,a , Teruo Matsuzawa2,b and
Yasushi Inoguchi2,c
1 Salesian Polytechnic, Tokyo, Japan.
E-mail: a uchida@salesio-sp.ac.jp
2 Japan Advanced Institute of Science and Technology,
Ishikawa, Japan. E-mail: b matuzawa@jaist.ac.jp,
c inoguchi@jaist.ac.jp
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Chunjiang Zhang a , Qun Linb and Liang Gaoc
State Key Lab of Digital Manufacturing Equipment &
Technology, Huazhong University of Science and
Technology, Wuhan, Hubei, China, 430074.
E-mail: a zhchj1989@gmail.com,
b linqunhust@hotmail.com, c gaoliang@mail.hust.edu.cn

A distributed genetic algorithm is an important technique on practical use. To parallelize distributed genetic algorithms, researchers have been discussing
various advanced algorithms with reduced migrations. An interesting previous study shows that both
too long migration interval and too short migration
interval cause a degraded performance in finding solutions. This paper assumes that a cause degrading the
performance is a behavior of elites and also discusses
a modified elitist model. The experiments show that a
modified elitist model improves the performance even
if the migration intervals are not set appropriately.
These results seem to be design guides for discussing
distributed genetic algorithms with reduced migrations.

Constrained optimization problems have been a research focus in the field of intelligent optimization,
and massive constraint handling methods have been
put forward. ε-constrained method is a very effective method proposed in recent years. The key of εconstrained method is controlling ε level. In previous studies, the ε level is controlled by an exponential decline control method. However, considering the
method is not stable and efficient for some problem,
a novel adaptive ε level control method is introduced
in this paper. The pro-posed adaptive ε level control
method is combined with the basic differential evolutionary (DE) algorithm. The comparison between
this new method and other ε level control methods
demonstrates that the proposed novel adaptive ε level
control method can avoid getting into local optimal in
infeasible region at initial phase, improve the stability,
and enhance the efficiency of algorithm.

Keywords: Evolutionary computation, Genetic
algorithm, Island model, Multiple populations,
Migration, Elitist model, Convergence.
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Solving Multimode Resource-Constrained
Project Scheduling Problems using an
Organizational Evolutionary Algorithm

Keywords: ε-Constrained method, Constrained
optimization problem, Differential evolutionary
algorithm.

Lixia Wang and Jing Liu
Key Laboratory of Intelligent Perception and Image
Understanding of Ministry of Education, Xidian
University, Xi’an 710071, China

In this paper, a new evolutionary algorithm, namely
organizational evolutionary algorithm for multimode
resource-constrained project scheduling problems
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Medical Image Management System with
Automatic Image Feature Tag Adding
Functions
Tomoyuki Hiroyasu1,a , Yuji Nishimura2 and
Utako Yamamoto1,b
1 Faculty of Life and Medical Sciences, Doshisha
University, Tataramiyakodani, 1-3, Kyotanabe-shi, Kyoto,
Japan. E-mail: a tomo@mis.doshisha.ac.jp,
b utako@mis.doshisha.ac.jp
2 Graduate School of Life and Medical Sciences, Doshisha
University, Tataramiyakodani, 1-3, Kyotanabe-shi, Kyoto,
Japan. E-mail: ynishimura@mis.doshisha.ac.jp

11:00 hrs

A New Sign Distance-based Ranking Method
for Fuzzy Numbers
Kok Chin Chai1,a , Kai Meng Tay1,b and
Chee Peng Lim2
1 Universiti Malaysia Sarawak, Kota Samarahan, Sarawak,
Malaysia. E-mail: a kcchai@live.com,
b kmtay@feng.unimas.my
2 Centre for Intelligent Systems Research, Deakin
University, Australia

In this paper, a new sign distance-based ranking
method for fuzzy numbers is proposed. It is a synthesis of geometric centroid and sign distance. The
use of centroid and sign distance in fuzzy ranking is
not new. Most existing methods (e.g., distance-based
method [9]) adopt the Euclidean distance from the
origin to the centroid of a fuzzy number. In this paper,
a fuzzy number is treated as a polygon, in which a new
geometric centroid for the fuzzy number is proposed.
Since a fuzzy number can be represented in different
shapes with different spreads, a new dispersion coefficient pertaining to a fuzzy number is formulated.
The dispersion coefficient is used to fine-tune the geometric centroid, and subsequently sign distance from
the origin to the tuned geometric centroid is considered. As discussed in [5–9], an ideal fuzzy ranking
method needs to satisfy seven reasonable fuzzy ordering properties. As a result, the capability of the
proposed method in fulfilling these properties is analyzed and discussed. Positive experimental results are
obtained.

Keywords: Medical image, Object detect, Exchangeable
image file, Digital imaging and communications in
medicine.
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Synthesis of Clock Signal from Genetic
Oscillator
Chia-Hua Chuang and Chun-Liang Lina
Department of Electrical Engineering, National Chung
Hsing University, Taichung 402, Taiwan.
E-mail: a chunlin@dragon.nchu.edu.tw

Keywords: Geometric centroid, Sign distance, Fuzzy
numbers, Reasonable ordering properties, Dispersion
coefficient.

This paper attempts to design a genetic frequency
synthesizer circuit with counter to synthesize a clock
signal whose frequency is a multiple of that of an existing synthetic genetic oscillator. A genetic waveformshaping circuit constructed by Buffers in series is used
to reshape a genetic oscillation signal into a pulsewidth-modulated (PWM) signal with different duty
cycle. Design of the Buffers and accompanied genetic
logic gates is based on the use of the real genetic
structural genetic algorithm. By assembling different
PWM signals, a series of clock pulses is synthesized as
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In this paper, the new medical image management
system is proposed. In this system, the system saves
image data at any time and extracts feature quantity of each image automatically. At the same time,
the information on feature quantity is stored in the
metadata of the image. Since image processing is performed automatically, the users do not have burdens
for adding feature information. To examine the validity of the proposed system, jpeg pictures which have
Exchangeable image file format (Exif) data are stored
and the image features are extracted. In the evaluation
experiment, the experiment of system of operation
is conducted and it is checked whether the system
operates normally. At the same time, required time to
extract features and write to the metadata is measure
and evaluated.
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the rising and falling edges of the desired clock signals
triggering the counter and the clock signal with the
integer multiple of base frequency is generated from
the same oscillation signal. Simulation results show
that the proposed genetic frequency synthesizer circuit
is effective to realize a variety of genetic clocks.
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Numerical Simulations for Hybrid
Electromagnetism-like Mechanism
Optimization Algorithms with Descent Methods
Hirofumi Miyajimaa , Noritaka Shigeib ,
Hiroki Taketatu and Hiromi Miyajimac
Kagoshima University, 1-21-40 Korimoto, Kagoshima,
Japan. E-mail: a k3768085@kadai.jp,
b shigei@eee.kagoshima-u.ac.jp,
c miya@eee.kagoshima-u.ac.jp

Keywords: Circuit synthesis, Biology, Repressilator,
Logic gate, Synthesizer.
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Electromagnetism-like Mechanism (EM) method is
known as one of metaheuristics. The basic idea is that
the position of a charged particle represents a solution
for the optimization problem, and the charge amount
of the particle corresponds to the evaluation value of
the solution. Starting with a population of particles
whose positions are randomly initialized, the population converges to a neighborhood of the optimal or
semi-optimal solution. Like other meta heuristics, one
of its drawbacks is that it takes too much time to
converge to a solution. In this paper, we will perform
numerical simulations to investigate how to use and
combine EM and steepest descent methods. Further,
we will show that hybrid EM methods are superior in
accuracy to conventional methods.

C2 :

Adaptive Load Balancing for Metadata
Server Cluster in Cloud-scale Storage Systems

Quanqing Xu1,a , Rajesh Vellore Arumugam1,b ,
Khai Leong Yong1,c , Yonggang Wen2,d and
Yew-Soon Ong2,e
1 Data Storage Institute, A*STAR, Singapore.
E-mail: a Xu_Quanqing@dsi.a-star.edu.sg,
b Rajesh_VA@dsi.a-star.edu.sg,
c YONG_Khai_Leongg@dsi.a-star.edu.sg
2 Nanyang Technological University.
E-mail: d ygwen@ntu.edu.sg, e asysongg@ntu.edu.sg
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Big data is an emerging term in the storage industry,
and it is data analytics on big storage, i.e., Cloudscale storage. In Cloud-scale storage systems, load balancing in request workloads across a metadata server
cluster is critical for avoiding performance bottlenecks
and improving quality of services. Many good approaches have been proposed for load balancing in
distributed storage systems. Some of them pay attention to global namespace balancing, making metadata
distribution across metadata servers as uniform as
possible. However, they do not work well in skew
request distributions, which impair load balancing but
simultaneously increase the effectiveness of caching
and replication. In this paper, we propose Cloud Cache
(C2 ), an adaptive load balancing scheme for metadata
server cluster in Cloud-scale storage systems. It combines adaptive cache diffusion and replication scheme
to cope with the request load balancing problem, and
it can be integrated into existing distributed metadata management approaches to efficiently improve
their load balancing performance. By conducting a
performance evaluation in trace-driven simulations,
experimental results demonstrate the efficiency and
scalability of C2 .

Keywords: Electromagnetism-like mechanism method,
Descent method, K-Means, Back propagation.
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Extended Local Clustering Organization with
Rule-based Neighborhood Search for Job-shop
Scheduling Problem
Yasumasa Tamuraa , Hiroyuki Iizukab and
Masahito Yamamotoc
Graduate School of Information Science and Technology,
Hokkaido University, Japan.
E-mail: a ftamura@complex.ist.hokudai.ac.jp,
b iizuka@complex.ist.hokudai.ac.jp,
c masahitog@complex.ist.hokudai.ac.jp

Job-shop scheduling problem (JSP) is one of the hardest combinatorial optimization problems. Local clustering organization (LCO) is proposed by Furukawa
et al. to solve such a combinatorial optimization problems as the metaheuristic algorithm. Its effectiveness
for the JSP is verified by the comparison with genetic
algorithm. However, since LCO is based on the greedy
search, the solution is often trapped in local minima.
To improve the problem, this study proposes a novel
neighborhood search method using priority rules. This
paper also shows the extended LCO integrated with
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the search method.

In contrast, when agents use pidPVAW, they can visit
these lower degree nodes with ease. pidPVAW inherits
some parts of the useful behavior of pPVAW, such as
that agents using pPVAW do not return to the last
visited node.

Keywords: Job-shop scheduling problem, Local
clustering organization, Dispatching rules, Kicking
techniques.
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Keywords: Patrolling problem, Ant colony system,
Multi-agent systems.
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Self-adaptive Orthogonal Simplified Swarm
Optimization for the Series-Parallel
Redundancy Allocation Problem
Wei-Chang Yeh1 and Chia-Ling Huang2
1 Integration and Collaboration Laboratory Department of
Industrial Engineering and Engineering Management,
National Tsing Hua University.E-mail: yeh@ieee.org
2 Department of Logistics and Shipping Management,
Kainan University. E-mail: cl.hfirst@gmail.com

11:00 hrs

Proposal and Evaluation of a Robust
Pheromone-based Algorithm for the Patrolling
Problem with Various Graph Structure
Shigeo Doi
National Institute of Technology, Tomakomai College
E-mail: doi@jo.tomakomai-ct.ac.jp

Recently, the urgent necessity to develop an algorithm to resolve patrolling problems has become evident. This problem is modeled using a graph structure and defined as the requirement that an agent
or multi-agents patrol each node in the graph at the
shortest regular intervals possible. To solve the problem, some central controlled algorithms have been
proposed. However, these algorithms require a central control system, and therefore, their reliability
strongly depends on the reliability of the central control system. Thus, the algorithm has a lower ability in severe environments, for example, in the case
of communication between an agent and the central control system. Instead of a central controlled
algorithm, some autonomous distributed algorithms
have been proposed. In this paper, we propose an
autonomous distributed algorithm, called pheromone
and inverse degree-based Probabilistic Vertex-AntWalk (pidPVAW), which is an improved version of
pheromone-based Probabilistic Vertex-Ant-Walk (pPVAW). pPVAW is based on Probabilistic Vertex-AntWalk (PVAW). These algorithms use a pheromone
model corresponding to fixed points for agent communication and cooperative patrolling. The difference
between pidPVAW and pPVAW is that when an agent
determines the neighbor node to which it moves the
next time, pidPVAW takes into consideration the degree of each neighbor node, whereas pPVAW does not.
This consideration is useful for scale-free or tree-like
graphs. It is considered that lower degree nodes cannot easily be visited by agents when they use pPVAW.

Keywords: Reliability, Series-parallel system,
Redundancy Allocation Problem (RAP), Simplified
Swarm Optimization (SSO), Orthogonal Array (OA),
Self-adaptive parameter control.
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Simplified Swarm Optimization to solve the
K-Harmonic Means Problem for Mining Data
Wei-Chang Yeh1 and Chia-Ling Huang2
1 Integration and Collaboration Laboratory, Department of
Industrial Engineering and Engineering Management,
National Tsing Hua University, P.O. Box 24-60, Hsinchu
30013, Taiwan, ROC. E-mail: yeh@ieee.org
2 Integration and Collaboration Laboratory, Department of
Logistics and Shipping Management, Kainan University,
Taoyuan 33857, Taiwan, R.O.C.
E-mail: cl.hfirst@gmail.com

This paper used an efficient hybrid data mining approach, called gSSO proposed by Yeh in 2014 [1], is
a modification introduced to simplified swarm op-
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This work presents a novel self-adaptive orthogonal
simplified swarm optimization scheme (SR-SSO) that
combines repetitive orthogonal array testing (ROAT),
self-adaptive parameter control, and SSO to the seriesparallel redundancy allocation problem (RAP) with a
mix of components. The RAP is to decide a network
structure to minimize the manufacturing cost under
the reliability limitation by using redundant components in parallel. The results obtained in extensive
experiments indicate that the proposed algorithm outperforms the previously-developed algorithms in the
literature.
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timization and based on K-harmonic means (KHM)
algorithm to help the KHM algorithm escape from
local optimum. To test its solution quality, the proposed gSSO is compared with other recently introduced KHM-based Algorithms in a larger size dataset
named car dataset in the UCI database. The experimental results conclude that the proposed gSSO outperforms other algorithms in the solution quality of all
aspects including average, minimum, maximum, and
standard deviation for space and stability.

rithms, according to the simulation results on benchmark functions.
Keywords: Parallel Particle Swarm Optimization
(PPSO), Evolutionary algorithm, Evolution stage,
Message Passing Interface (MPI).
153

An Extended SHADE and its Evaluations
Kazuhiro Ohkura1,a , Toshiyuki Yasuda1 ,
Masaki Kadota1 and Yoshiyuki Matsumura2
1 Hiroshima University, Higashi-Hiroshima, Hiroshima,
739-8527, Japan. E-mail: a kohkura@hiroshima-u.ac.jp
2 Shinshu University, Ueda, Nagano, 386-8567, Japan

Keywords: K-harmonic means, KHM, Simplified
Swarm Optimization, SSO.
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Differential Evolution (DE) is a population-based
stochastic search method for real-valued function optimization. Similar to other meta-heuristic algorithms,
DE searches for optimal or near-optimal solutions
without a priori knowledge of the function being optimized. However, DE generally shows largely different performances on the basis of the DE parameters
adopted. Therefore, many DE variants, including one
called SHADE — one of the most highly efficient DEs
so far, have been developed to obtain a more stable
and better performance. SHADE introduces parameter archives for robust parameter adaptations. In this
paper, an extended form of SHADE is proposed, in
which parameter archives are managed by a novel
strategy with three new operators. Computer simulations are conducted to examine the performance of the
proposed DE on the basis of 28 benchmarks.

Parallel Particle Swarm Optimization using
Message Passing Interface

Day 3 — Wednesday, 12 November 2014

Guang-Wei Zhang1,2,3 , Zhi-Hui Zhan1,2,3,a ,
Ke-Jing Du4 , Ying Lin2,3,5 , Wei-Neng Chen2,3,4 ,
Jing-Jing Li6 and Jun Zhang1,2,3,4
1 Department of Computer Science, Sun Yat-sen university,
China, 510275
2 Key Lab. Machine Intelligence and Advanced Computing,
Ministry of Education, China
3 Engineering Research Center of Supercomputing
Engineering Software, MOE, China
4 School of Advanced Computing, Sun Yat-sen university,
China, 510275
5 Department of Psychology, Sun Yat-sen university,
China, 510275
6 School of Computer Science, South China Normal
University, China. E-mail: a zhanzhh@mail.sysu.edu.cn

Parallel computation is an efficient way to combine
the advantages of different computation paradigms
to obtain promising solution. In order to analyze the
performance of parallel computation techniques to the
particle swarm optimization (PSO) algorithm, a parallel particle swarm optimization (PPSO) is proposed
in this paper. Since the theorem of “no free lunch”
exists, there is not an optimization algorithm that can
perfectly tackle all problems. The PPSO provides a
paradigm to combine different variants of PSO algorithms by using the Message Passing Interface (MPI)
so that the advantages of diverse PSO algorithms can
be utilized. The PPSO divides the whole evolution
process into several stages. At the interval between
two successive stages, each PSO algorithm exchanges
the achievement of their evolution and then continues
with the next stage of evolution. By merging the global
model PSO (GPSO), the local model PSO (LPSO), the
bare bone PSO (BPSO), and the comprehensive learning PSO (CLPSO), the PPSO achieves higher solution
quality than the serial version of these four PSO algo-

Keywords: Evolutionary computation, Differential
evolution, Numerical optimization.
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A Hybrid Differential Evolution Algorithm —
Game Theory for the Berth Allocation Problem
Nasser R. Sabar a , Siang Yew Chongb and
Graham Kendallc
The University of Nottingham Malaysia Campus, Jalan
Broga, 43500 Semenyih, Selangor, Malaysia.
E-mail: a Nasser.Sabar@nottingham.edu.my,
b siang-yew.chong@nottingham.edu.my,
c Graham.Kendall@nottingham.edu.my

The berth allocation problem (BAP) is an important
and challenging problem in the maritime transportation industry. BAP can be defined as the problem of
assigning a berth position and service time to a given
set of vessels while ensuring that all BAP constraints
are respected. The goal is to minimize the total waiting
time of all vessels. In this paper, we propose a dif-
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ing to assigned probabilities. Moreover, any crossover
and mutation are not employed for generating new individuals. Instead, along the lines of estimation of distribution algorithms that perform search using a probabilistic model of superior individuals, a new population is created/evolved from probabilistic relationship
between production rules. A comparative study on the
standard GE and the proposed GE is conducted; the
performance achieved by the both methods is comparable. Also, the experimental results firmly demonstrate the effectiveness of the proposed approach.

ferential evolution (DE) algorithm for the BAP. DE is
a nature-inspired metaheuristic that has been shown
to be an effective method to addresses continuous
optimization problems. It involves a population of
solutions that undergo the process of selection and
variation. In DE, the mutation operator is considered
the main variation operator responsible for generating
new solutions. Several mutation operators have been
proposed and they have shown that different operators are more suitable for different problem instances
and even different stages in the search process. In
this paper, we propose an enhanced DE that utilizes
several mutation operators and employs game theory
to control the selection of mutation operators during
the search process. The BAP benchmark instances that
have been used by other researchers are used to assess
the performance of the proposed algorithm. Our experimental results reveal that the proposed DE can obtain competitive results with less computational time
compared to existing algorithms for all tested problem
instances.

Keywords: Grammatical evolution, Probabilistic
context-free grammar, Automatic programming,
Estimation of distribution algorithm.
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Computing
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This paper presents a multi-objective approach for
making melody compositions in evolutionary music.
There exist several methods to generate music based
on computer algorithms, but they cannot deal with
multi-dimensional aspects such as a trade-off relation
effectively. Our approach generates a set of melodies
that maximize two fitness functions, which represent
a trade-off between stability and tension. It includes a
pre-defined chord progression and rhythm to initialize
and evaluate population. Multi-objective genetic algorithm is applied to the music composition, it is able to
successfully compose melody lines based on the chord
progression.

11:00 hrs

A New Grammatical Evolution based on
Probabilistic Context-free Grammar
Hyun-Tae Kima and Chang Wook Ahnb
Department of Computer Engineering, Sungkyunkwan
University (SKKU), 2066 Seobu-Ro, Suwon 440-746,
Republic of Korea. E-mail: a arkii@skku.edu,
b cwan@skku.edu

Keywords: Evolutionary music composition,
Multi-objective genetic algorithm, Generative music.

This paper presents a new grammatical evolution (GE)
that generates automatic program under favor of probabilistic context-free grammar. A population of individuals is evolved under genotypic integer strings and
a mapping process is utilized to translate from genotype (i.e., integer string) to phenotype (i.e., complete
program). To efficiently handle this process, unlike the
standard GE that employs a simple modulo function,
the probability concept is introduced to context-free
grammar, thereby choosing production rules accord-

Inference of Opponent’s Uncertain States in
Ghosts Game using Machine Learning

136

11:40 hrs

Sehar Shahzad Farooqa , HyunSoo Parkb and
Kyung-Joong Kimc
Department of Computer Science and Engineering, Sejong
University, South Korea. E-mail: a sehar146@gmail.com,
b hspark8312@gmail.com, c kimkj@sejong.ac.kr

Among many categories, board games can be classified into two main categories: Games with perfect
information and games with imperfect information.
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Jae Hun Jeong a and Chang Wook Ahnb
Department of Computer Engineering, Sungkyunkwan
University (SKKU), 2066 Seobu-Ro, Suwon 440-746,
Republic of Korea. E-mail: a a12gjang@skku.edu,
b cwan@skku.edu

Keywords: Differential evolution, Berth allocation
problem, Meta-heuristics, Optimization.
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The first category can be represented by the example of
“Chess” game where the information about the board
is open to both players. The second category can be
determined with the “Ghosts” game. Players can see
the position of the opponent’s pieces on the board
whereas the identity of the ghost pieces (good or bad)
is hidden, which makes this game uncertain to apply
search state space based technique. In this work, we
have investigated the opponent game state with uncertainty for Ghosts using machine learning algorithms.
From last year competition replay data, we extracted
several features and apply various machine learning
algorithms to infer game state. Also, we compare our
experimental results to the previous prototype based
approach. As a result, our proposed method shows
more accurate results.

Keywords: BOT detection, Sequence data mining,
Naïve bayesian classifier, Online game security, Big
data analysis.
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Online Game Bot Detection in FPS Game
Mee Lan Hana , Jung Kyu Parkb and
Huy Kang Kimc
Graduate School of Information, Korea University, Seoul,
South Korea. E-mail: a blosst@korea.ac.kr,
b pjk0825@korea.ac.kr, c cenda@korea.ac.kr

There are many different game genres such as
MMORPG, FPS, racing games, sports games, mobile
games in the online game market. Various forms of
security threats exist on the game market. Among the
security threats, the use of game bot can cause great
damage to the game service. The security threats make
that game user lose interest in playing. Also due to
the security threats, the cycles of the game could be
reduced. The security threats cause baleful influences
such as a weakened confidence, pecuniary damage to
the game operator. In this paper, we analyzed a special
feature of FPS game bot through Point Blank. On the
basis of the outcome of the analysis, we composed an
analysis method for FPS game bot detection. Because
behavioral patterns of game bot user are different with
that of normal users, we set the threshold value by
analyzing the behavior of game bot user for game
bot detection. By applying FPS game bot detection
framework proposed in this paper, we could extract
the game bot users five times more than game bot user
extracted via the commercial bot detection tool and
publisher policy.

Keywords: Ghosts challenge, Uncertainty, Game AI,
Machine learning, Feature extraction.
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In-game Action Sequence Analysis for Game
BOT Detection on the Big Data Analysis
Platform
Jina Lee1 , Jiyoun Lim2 , Wonjun Cho3 and
Huy Kang Kim4
1 Target Ads Research Team, Daum Communications,
Seoul, Republic of Korea. E-mail: jina.lee320@gmail.com
2 SW Future Research Team, ETRI, Daejon, Republic of
Korea. E-mail: kusses@gmail.com
3 Distributed Data Processing Team, NC Soft, Inc.,
Seongnam, Republic of Korea.
E-mail: wonjun.cho@gmail.com
4 Graduate School of Information Security, Korea
University, Seoul, Republic of Korea.
E-mail: cenda@korea.ac.kr

Nowadays a game BOT becomes a major threat in
the online game industry. Game BOTs make the users
get more experience points and become a higher-level
easily. Therefore, normal users feel unfair and finally
leave the game. Accordingly, there have been many
efforts to distinguish game BOTs from normal users.
Among them, action sequence analysis is effective way
compared to other BOT detection methods. However,
previous works could not use large data sets because
of the limitation of computing power and accessibility
to handle large data set so far. In this paper, we analyzed the full action sequence of users on the big data
analysis platform. We evaluated the BOT detection
accuracy with real game service data, Blade and Soul.
As a result, we showed that full sequence analysis
gives the power to detect BOTs precisely. The values
for precision and recall were 100%.

Keywords: Online-game security, FPS, Game bot
detection, Data mining.
169
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Memetic Algorithms of Graph-based
Estimation of Distribution Algorithms
Kenta Maezawa and Hisashi Handaa
Kindai University, Higashi-Osaka 577-8502, Japan.
E-mail: a handa@info.kindai.ac.jp

This paper constitutes Memetic Algorithms of the
graphbased Estimation of Distribution algorithms
which have been proposed by us previously. The
graph-based EDA employs graph-kernels to estimate the probabilistic distributions of individuals, i.e.,
graphs. In this paper, a greedy-search is introduced
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into the graph-based EDA. The experimental results
on edge-max and edge-min problems examined in this
paper show the effectiveness of the proposed method,
i.e., the Memetic Algorithms of the graph-based EDA.

068

Agent-based Modeling of Economic Volatility
and Risk Propagation on Evolving Networks
Yoshito Suzuki1 , Akira Namatame1 and
Yuji Aruka2
1 Dept. of computer science, National Defense Academy,
Yokosuka, Japan. E-mail: a em52039@nda.ac.jp,
b nama@nda.ac.jp
2 Faculty of Commerce, Chuo University, Tokyo, Japan.
E-mail: aruka@tamacc.chuo-u.ac.jp

Keywords: Memetic algorithm, Estimation of
distribution algorithms, Graph kernel.

Session

SS: Agent-Based Computational
Eco-nomics and Experimental
Economics

Time

11:00 – 13:00 hrs

Venue

Seminar Room 4, NEC, NTU

Chair(s)

Robert Marks

059

11:20 hrs

11:00 hrs

A Choreographer Leads the Pareto Efficient
Equilibrium in the Three-Person Network
Externality Games: Experimental Evidence
Hiromasa Takahashi, Kazuhito Ogawaa and
Hideo Futamura
Faculty of International Studies, Hiroshima City
University, Faculty of Sociology, Kansai University.
E-mail: a kz-ogawa@kansai-u.ac.jp

We examine the condition that brings the most efficient
outcome under the three-person network externality
game. examine three conditions: (1) a role 1 player decides one of the payoff structures (one is the stag-hunt
game and the other has the same payoff regardless
of player’s choice for role 1 player and the dominant
strategy for role 0 players) in the first stage and in the
second stage role 0 players play the game given by the
first stage decision, (2) in the first stage role 0 players
play although they do not know the payoff structure,
and in the second staeg, a role 1 player observes the
first stage decision and decides the payoff structure,
(3) cheap talk between role 0 players is introduced
into the condition (2). The condition that brings the
most efficient outcome is the condition (1): deciding
the payoff structure first promotes the probability of
realization of the efficient outcome.

Keywords: Agent-based economics, Systemic risk,
Evolving credit net-works, Financial networks.
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Analyzing Organization Structures and
Performance through Agent-based
Socio-technical Modeling
Partha Dutta1,a , Carla Pepe2 and Hui Xi1,b
1 Rolls-Royce Singapore Pte Ltd, Advanced Technology
Centre, Singapore, Singapore.
E-mail: a partha.dutta@rolls-royce.com,
b hui.xi@rolls-royce.com
2 Rolls-Royce Plc, Design Systems Engineering, Derby,
United Kingdom. E-mail: carla.pepe@rolls-royce.com

Keywords: Three-person network externality game,
Experimental study and equilibrium selection.

Industry-scale projects often require large multifunctional teams to deliver complex inter-related
tasks. However, to put together an organization structure to meet a project’s targets most effectively is challenging. In this paper, we introduce a novel agentbased simulation system that models team member
behaviour by combining socio-technical attributes to
estimate time and cost outputs. It defines team-level
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Networks increase interdependence, which creates
challenges for managing risks. This is especially apparent in areas such as financial institutions and enterprise risk management, where the actions of a single
agent (firm or bank) can impact all the other agents in
interconnected networks. In this paper, we use agentbased modeling (ABM) in order to analyze how local defaults of supply chain participants propagate
through the dynamic supply chain network and interbank networks and form avalanches of bankruptcy.
We focus on the linkage dependence among agents at
the micro-level and estimate the impact on the macro
activities. Combining agent-based modeling with the
network analysis can shed light on understanding
the primary role of banks in lending to the wider
real economy. Understanding the linkage dependency
among firms and banks can help in the design of
regulatory paradigms that rein in systemic risk while
enhancing economic growth.
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performance as a function of individual attributes
including new skill learning by exchanging help requests. It provides a framework for simulating arbitrary team configurations against given project task
work flow and hence, evaluating the performances of
different organization structures. Different modelling
granularity levels (tasks, individuals, and teams), together with the exibility with which the system allows rapid modelling and evaluation of organizational
scenarios represent a step change from existing organizational and project analysis tools. It provides the
foundation for resource managers to design optimized
project teams in future.

099

Product Differentiation under Bounded
Rationality
B. Vermeulen1,a , J.A. La Poutré2,3 , A.G. de Kok4
and A. Pyka1
1 Institute of Economics, University of Hohenheim,
Stuttgart, Germany.
E-mail: a b.vermeulen@uni-hohenheim.de
2 CWI - Center for Mathematics and Computer Science,
Amsterdam, The Netherlands
3 Department of Information and Computing Science,
Utrecht University, The Netherlands
4 School of Industrial Engineering, Eindhoven University
of Technology, Eindhoven, The Netherlands

Keywords: Organization modelling, Experimentation,
Agent-based simulation, Decision-support.
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We study product differentiation equilibria and dynamics on the Salop circle under bounded rationality.
Due to bounded rationality, firms tend to agglomerate
in pairs. Upon adding a second tier of component
suppliers, downstream assemblers may escape pairwise horizontal agglomeration. Moreover, we find a
persistent propensity to vertically agglomerate near
suppliers as well as ubiquitous dynamic equilibria.
Conclusively, to understand product differentiation
equilibria and dynamics, products and their supply
chains need to be disaggregated.

12:00 hrs

Searching for Agents’ Best Risk Profiles
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Robert E. Marks
Economics, UNSW Australia, Sydney, NSW 2052,
Australia. E-mail: robert.marks@gmail.com

The purpose of this research is to seek the best (highest
performing) risk profiles of agents who successively
choose among risky prospects. An agent’s risk profile
is his attitude to perceived risk, which can vary from
risk preferring to risk neutral (an expected-value decision maker) to risk averse, or even a dual-risk attitude.
We use the Genetic Algorithm to search in the complex stochastic space of repeated lotteries. We examine
three families of utility (or value) functions: wealthindependent CARA and wealth-dependent CRRA, in
which an agent’s risk profile is unchanging, and the
Dual-Risk-Profile (DRP) functions from Prospect Theory, in which the agent can be risk-averse (for gains)
or risk preferring (for losses). Statistical analysis of
the simulation results suggests that the best (profitmaximizing) CRRA functions are risk neutral, while
the other functions remain slightly risk-averse. The
most profitable are slightly risk-averse DRP functions.

Keywords: Product differentiation, Salop circle,
Discrete choice, Bounded rationality, Component
supplier, Agglomeration, Dynamic equilibrium.
006

12:40 hrs

Cognitive Bias, ABM and Emergence of China
Stock Market
Guo-cheng Wang
Institute of Quantitative & Technical Economics (IQTE),
Chinese Academy of Social Sciences (CASS), Beijing,
100732, China. E-mail: wanggc@aliyun.com

Why, what and how real behavior(s) should be incorporated into ABM (Agent-Based Modeling), and is it
appropriate and effective to use ABM with HS-CA
collaboration and micro-macro link features for complex economy/finance analysis? Through deepening
behavioral analysis and using computational experimental methods incorporating HS (Human Subject)
into CA (Computational Agent), which is extended
ABM, based on the theory of behavioral finance and
complexity science as well, we constructed a micromacro integrated model with the key behavioral characteristics of investors as an experimental platform to
cognize the conduction mechanism of complex capital market and typical phenomena in this paper, and
illustrated briefly applied cases including the internal

Keywords: Decision making under risk, Comparing
utility functions, Prospect theory, Genetic algorithms,
Risk aversion, Risk neutrality.
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relations between impulsive behavior and the fluctuation of stock’s, the asymmetric cognitive bias and
volatility cluster, deflective peak and fat-tail of China
stock market.

165

An Efficient Representation for Genetic-Fuzzy
Mining of Association Rules
Chuan-Kang Ting a , Ting-Chen Wangb and
Rung-Tzuo Liawc
Department of Computer Science and Information
Engineering and Advanced Institute of Manufacturing
with High-tech Innovations, National Chung Cheng
University, Taiwan. E-mail: a ckting@cs.ccu.edu.tw,
b wtc102p@cs.ccu.edu.tw, c lrt101p@cs.ccu.edu.tw

Keywords: Cognitive bias of investors, Behavioral
macro-financial model, ABM.
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Regularized Boost for Semi-supervised
Ranking
Zhigao Miao1,a , Juan Wang1,b , Aimin Zhou2 and
Ke Tang1,c
1 USTC-Birmingham Joint Research Institute in Intelligent
Computation and Its Applications (UBRI), School of
Computer Science and Technology, University of Science
and Technology of China, Hefei 230027, China.
E-mail: a mzg123@mail.ustc.edu.cn,
b jingze@mail.ustc.edu.cn, c ketang@ustc.edu.cn
2 Shanghai Key Laboratory of Multidimensional
Information Processing and Department of Computer
Science and Technology, East China Normal University,
Shanghai 200241, China. E-mail: amzhou@cs.ecnu.edu.cn

Semi-supervised ranking is a relatively new and important learning problem inspired by many applications. Motivated by the prior work on regularization in
semi-supervised learning, we introduce a local smooth
regularizer that can exploit the manifold structure of
the data to leverage the unlabeled data. The regularizer is general and can be applied to any paired comparison ranking model. By minimizing the pairwise
loss subject to this regularization penalty based on
the sequential ensemble learning framework, a semisupervised regularized boosting algorithm for ranking
is derived. Each stage of boosting is fast and efficient. The proposed algorithm shares the same theoretical justification and implementation effectiveness
as in RankBoost. Experimental results on benchmark
datasets demonstrate that the proposed algorithm is
effective and comparable to some other state-of-the-art
algorithms.
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Extreme Learning Machine for Active RFID
Location Classification
Felis Dwiyasa and Meng-Hiot Lim
School of Electrical and Electronic Engineering, Nanyang
Technological University, 50 Nanyang Avenue, Singapore
639798

This paper is a preliminary work which seeks the possibilities of using Extreme Learning Machine (ELM)
for location classification. We gathered signal strength
data from Radio Frequency Identification (RFID) tags
and fed the data into the ELM to find in which room a
tag is located. We also investigated ELM configuration
that results best accuracy for solving our classification
problem in terms of the number of training data, regularization factor, the number of time samples, and
the number of hidden neurons. Given the problem
is to identify in which room a tag is located among

Keywords: Learning to rank, Semi-supervised
learning, Regularization, Boosting.
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Data mining is a blooming area in information science.
Mining association rules aims to find the relationship among items in the databases and has become
one of the most important data mining technologies.
Previous study shows the capability of genetic algorithm (GA) to find the membership functions for
fuzzy data mining. However, the chromosome representation cannot avoid the occurrence of inappropriate arrangement of membership functions, resulting in inefficiency of GA in searching for the optimal
membership functions. This study proposes a novel
representation that takes advantage of the structure
information of membership functions to deal with the
issue. In the light of overlap and coverage, we propose two heuristics for appropriate arrangement of
membership functions. The experimental results show
that GA using the proposed representation can achieve
high fitness and suitability. The results also indicate
that the two heuristics help to well exploit the structure information and therefore enhance GA in terms
of solution quality and convergence speed on fuzzy
association rules mining.
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6 rooms by using 2 readers, we achieved 87 percent
accuracy with 1 sample, regularization factor C = 230 ,
5 percent training data, and 100 hidden neurons configuration. In simulation-based testing, we found that
ELM classification performance is better than LANDMARC performance and comparable with WPL and
ELM regression performance with nearest-room coordinate conversion.

111

Integration of Spatial and Spectral Information
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Recently, sparse representation-based classification
(SRC), which assigns a test sample to the class with
minimum representation error via a sparse linear combination of all the training samples, has successfully
been applied to hyper spectral imagery. Meanwhile,
spatial information, that means the adjacent pixels
belong to the same class with a high probability,
is a valuable complement to the spectral information. In this paper, we have presented a new spatialneighborhood-integrated SRC method, abbreviated as
SN-SRC, to jointly consider the spectral and spatial
neighborhood information of each pixel to explore the
spectral and spatial coherence by the SRC method. Experimental results have shown that the proposed SNSRC approach could achieve better performance than
the other state-of-the-art methods, especially with limited training samples.
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A single-stage launch vehicle with hybrid rocket engine has been conceptually designed by using design
informatics, which has three points of view, i.e., problem definition, optimization, and data mining. The primary objective of the present design is that the down
range and the duration time in the lower thermosphere are sufficiently secured for the aurora scientific
observation, whereas the initial gross weight is held
down to the extent possible. The multidisciplinary
design optimization was performed by using a hybrid
evolutionary computation. Data mining was also implemented by using the stratum-type association analysis. Consequently, the design information regarding
the tradeoffs has been revealed. Furthermore, the hierarchical dendrogram generated by using the stratumtype association analysis indicates the structure of the
design space in order to improve the objective functions. Thereupon, it has been revealed the versatility
of the synthetic system as design informatics for realworld problems.

Keywords: Hyper spectral imagery, Sparse
representation-based classification, Spatial
neighborhood.
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Argo float is a small and light-weight drifting buoy to
measure oceanic temperature and salinity. More than
3,600 floats are always working for globally-covered
ocean monitoring, and the accumulated big ocean ob-
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servation data helps many studies such as investigation into climate change mechanism. However, the
observed temperature and salinity data sometimes involves errors. Since automatic detection and correction
of the errors is difficult due to un uniform observation
reliability and the necessity of specifying error layers,
human experts have performed manual error detection and correction. Toward the realization of highaccuracy automatic error detection method, this paper
first applies Self-Organizing Map to the observation
data for comprehensively understanding of the error
characteristics, and then proposes a method for error
detection based on Conditional Random Field. Experimental results showed that the proposed classification
method based on CRF successfully detected observation errors with significantly better accuracy than the
existing automatic quality control method.
Keywords: Ocean observation, Argo float,
Self-organizing map, Conditional random field.
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