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Fei Wu received his B.Sc., M.Sc. and Ph.D. degrees in computer science from Lanzhou
University, University of Macau and Zhejiang University in 1996, 1999 and 2002 respectively.
From October, 2009 to August 2010, Fei Wu was a visiting scholar at Prof. Bin Yu's group, Univer-
sity of California, Berkeley. Currently, He is a Qiushi distinguished professor of Zhejiang Universi-
ty at the college of computer science. He is the deputy dean of Shanghai Institute for Advanced
Study of Zhejiang University, and the director of Institute of Artificial Intelligence of Zhejiang
University. He is the chairman of IEEE CAS Hangzhou-Chapter since Oct, 2018. He is group
leader of artificial intelligence innovation action plan of the Ministry of Education, the Section
Executive Editors-in-Chief of Engineering, editorial members of Frontiers of Information
Technology & Electronic Engineering. He has won various honors such as the Award of National
Science Fund for Distinguished Young Scholars of China (2016). His research interests mainly
include Artificial Intelligence, Multimedia Analysis and Retrieval and Machine Learning.

#H : LLM for Domain-specific Tasks

In recent years, some large language models (e.g., OpenAl' s ChatGPT, and Google’ s
PaLM) have been shown to exhibit more general intelligence than previous Al models across a
variety of domains and tasks. These LLMs can generate novel and unexpected responses—a
significant departure from earlier routine models that were limited to generating predictable
and formulaic responses. In this talk, I will introduce how to train domain-specific LLM for
certain tasks such education and legal domains. The main topics consist of domain-specific SFT
and the integration of data-driven and knowledge-guided techniques.

The 5th International Conference on Data-Driven
Optimization of Complex Systems

Carlos Artemio Coello Coello

Carlos Artemio Coello Coello received a PhD in Computer Science from Tulane University
(USA) in 1996. His research has mainly focused on the design of new multi-objective optimiza-
tion algorithms based on bio-inspired metaheuristics (e.g., evolutionary algorithms), which is an
area in which he has made pioneering contributions. He currently has more than 570 publica-
tions, including more than 200 journal papers and 50 book chapters. He has published a mono-
graphic book and has edited 3 more books with publishers such as World Scientific and Spring-
er. He has supervised 22 PhD theses (including 3 in Argentina) and 48 Masters thesis (including
one in France). Several of the PhD theses that he has supervised, have received awards in
national competitions. He has also received (with his students) several “best paper awards” at
different international conferences. He is also the only Latin American who has been awarded
(twice) the "outstanding paper award” of the IEEE Transactions on Evolutionary Computation.
His publications currently report 68,359 citations in Google Scholar. According to Scopus, Dr.
Coello has 28,948 citations, excluding self-citations and citations from all his co-authors. His
h-index is 102, according to Google Scholar, 73 according to Scopus and 67 according to
Clarivate Analytics (known before as ISI Web of Science). In the ShanghaiRanking’ s Global
Ranking of Academic Subjects 2016 developed by Elsevier, he appears as one of the 300 most
highly cited scientists in the world in  “Computer Science” , occupying the first place in Mexico.

He has received several awards, including the National Research Award (in 2007) from the
Mexican Academy of Science (in the area of exact sciences), the 2009 Medal to the Scientific
Merit from Mexico City's congress, the Ciudad Capital: Heberto Castillo 2011 Award for scien-
tists under the age of 45, in Basic Science, the 2012 Scopus Award (Mexico's edition) for being
the most highly cited scientist in engineering in the 5 years previous to the award and the 2012
National Medal of Science in Physics, Mathematics and Natural Sciences from Mexico's
presidency (this is the most important award that a scientist can receive in Mexico). He also
received the Luis Elizondo Award from the Tecnolégico de Monterrey in 2019. Additionally, he
is the recipient of the 2013 IEEE Kiyo Tomiyasu Award, "for pioneering contributions to single-
and multiobjective optimization techniques using bioinspired metaheuristics”, of the 2016 The
World Academy of Sciences (TWAS) Award in  “Engineering Sciences” , and of the 2021 IEEE
Computational Intelligence Society Evolutionary Computation Pioneer Award. Since January
2011, he is an IEEE Fellow. He is currently the Editor-in-Chief of the IEEE Transactions on Evolu-
tionary Computation.

He is Full Professor with distinction (Investigador Cinvestav 3F) at the Computer Science
Department of CINVESTAV-IPN in Mexico City, Mexico.

#H : What is Missing in Evolutionary Optimization?
HE .

In this talk, I'll provide some thoughts about my view of a field in which I have worked
during almost 30 years. Besides mentioning some relevant research topics related to both
single- and multi-objective optimization that are worth exploring in the next few years (e.g.,
dynamic problems, high dimensionality, expensive objective functions, etc.), I'll provide a more
general view of the field, sharing my views about the sort of research work which I believe that
is needed today so that we can start switching from producing to understanding.

DOCS 2023 | 09
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Thomas Back

Thomas Back (Fellow, IEEE) received the Diploma degree in Computer Science in 1990 and
the Ph.D. degree in Computer Science in 1994 (under supervision of H.-P. Schwefel), both from
the University of Dortmund, Germany. He is Professor of Computer Science with the Leiden
Institute of Advanced Computer Science (LIACS), Leiden University, Netherlands. His research
interests include evolutionary computation, machine learning, and their real-world applications,
especially in sustainable smart industry and health.

Dr. Back has been elected as member of the Royal Netherlands Academy of Arts and
Sciences (KNAW, 2021), as IEEE Fellow (class of 2022), and as a member of Academia Europaea
(2022). He was a recipient of the IEEE Computational Intelligence Society (CIS) Evolutionary
Computation Pioneer Award in 2015, was elected as Fellow of the International Society of
Genetic and Evolutionary Computation in 2003, and received the best Ph.D. thesis award from
the German society of Computer Science (GI) in 1995.

He currently serves as an Associate Editor for the IEEE Transactions on Evolutionary
Computation and Artificial Intelligence Review journals and area editor for the ACM Transac-
tions on Evolutionary Learning and Optimization. He was also co-editor-in-chief of the Hand-
book of Evolutionary Computation (CRC Press/Taylor & Francis 1997), co-editor of the Hand-
book of Natural Computing (Springer, 2013), author of Evolutionary Computation in Theory and
Practice (OUP, New York, 1996) and co-author of Contemporary Evolution Strategies (Springer,
2013).

#H : Optimizing the Optimization Algorithm for Engineering Applications
= -

For decades, researchers have been looking at paradigms gleaned from nature as inspira-
tion for problem solving approaches, for example in the domain of optimization. There are
many classes of such algorithms, including for example evolutionary algorithms, particle
swarmes, differential evolution, ant colony optimization, and the number of proposed variants of
them is quite large. This makes it hard to keep track of the variants and their respective
strengths, and even more so it creates a difficult situation for non-experts who are interested in
selecting the best algorithm for their real-world application problem.

In this presentation, I propose the idea to automatically optimize the optimization heuris-
tic. This task can be approached as an algorithm configuration problem, for which I will present
some examples illustrating that this task can be handled by direct global optimization
algorithms — in other words, by “automatically optimizing the optimization algorithm” . T will
give an example how a combinatorial design space of 4608 configuration variants of evolution
strategies can be searched, and how the results can be analyzed using data mining. This
approach provides an opportunity for discovering the unexplored areas of the optimization
algorithm design space. Extensions towards other algorithm design spaces such as particle
swarm optimization and differential evolution are then outlined, too.

In the second part of the presentation, I will discuss a range of real-world engineering
design applications, for which such an approach could truly provide a competitive advantage.
In such cases, optimizing the optimization algorithm requires a proper definition of the problem
class, for which the optimization is executed. For the example of automotive crash optimization
problems, I will present first results demonstrating that these problems differ a lot from the
classical benchmark test function sets used by academic community, and present an automated
approach to find test functions that properly represent the real-world problem. First results on
the performance gain that can be achieved by optimizing the optimization algorithm on such
real-world problems are also presented.

The 5th International Conference on Data-Driven
Optimization of Complex Systems

THR

Jinliang Ding is a Professor of the State Key Laboratory of Synthetical Automation for
Process Industry, Northeastern University. He has authored or co-authored over 200 refereed
journal papers and refereed papers at international conferences. He has also invented or co-in-
vented over 50 patents. His research interests include modeling, plant-wide control and optimi-
zation for the complex industrial systems, machine learning, industrial artificial intelligence, and
computational intelligence and application. Dr. Ding was a recipient of the Young Scholars
Science and Technology Award of China in 2016, the National Science Fund for Distinguished
Young Scholars in 2015, the National Technological Invention Award in 2013, and four
First-Prize of Science and Technology Awards of the Ministry of Education in 2006, 2012, 2018
and 2022, respectively. One of his articles published on Control Engineering Practice was select-
ed for the Best Paper Award of 2011-2013.

#H : Dynamic Intelligent Optimization of Complex Industrial Process
=

The deep integration of artificial intelligence and manufacturing is triggering far-reaching
industrial changes. The process industry holds a fundamental strategic position in the national
economy, and intelligent manufacturing is an inevitable choice to improve its competitiveness.
How to achieve intelligent optimization of the process industry poses new challenges and
opportunities for automation. Considering the actual needs of global optimization, and based
on in-depth analysis of the characteristics and key scientific issues of global collaborative opera-
tion optimization problems, this talk combines control and optimization, intelligent behavior
and intelligent methods, and introduces methods such as transfer learning and deep learning
to study the design method of data-driven complex industrial system operation optimization
control for global optimization, This report will introduce relevant recent research results.

K3

Prof. Xingyi Zhang is currently a Professor with the School of Computer Science and
Technology, Anhui University, Hefei, China. His current research interests include unconvention-
al models and algorithms of computation, evolutionary multi-objective optimization, and
logistic scheduling. He is the recipient of the 2018, 2021, and 2024 IEEE Transactions on Evolu-
tionary Computation Outstanding Paper Award and the 2020 IEEE Computational Intelligence
Magazine Outstanding Paper Award. He is an Associate Editor of IEEE Transactions on Evolu-
tionary Computation.

#iH : Easy Problem Assisted Optimization is a Rich Framework for
Addressing Complex Problems
HE

Complex optimization problems usually involve a large number of decision variables,
constraint conditions and uncertainties, which make it difficult for traditional optimization
algorithms to efficiently obtain high-quality solutions. To address the challenges in complex
problem:s, this talk introduces an efficient optimization framework assisted by easy problems to
solve complex optimization problems. Focusing on three aspects of complex optimization
problems: large-scale decision-making variables, complex constraint conditions, and environ-
mental uncertainties, this report introduces five evolutionary optimization algorithms based on
the idea of assisted optimization with easy problems.

DOCS 2023 | 11
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Yang Tang received the B.S. and Ph.D. degrees in electrical engineering from Donghua
University, Shanghai, China, in 2006 and 2010, respectively. From 2008 to 2010, he was a
Research Associate with The Hong Kong Polytechnic University, Hong Kong. From 2011 to 2015,
he was a Post-Doctoral Researcher with the Humboldt University of Berlin, Berlin, Germany, and
with the Potsdam Institute for Climate Impact Research, Potsdam, Germany. He is now a Profes-
sor with the East China University of Science and Technology, Shanghai. His current research
interests include distributed estimation/control/optimization, cyber-physical systems, hybrid
dynamical systems, computer vision, reinforcement learning and their applications.

Prof. Tang was a recipient of the Alexander von Humboldt Fellowship and has been the ISI
Highly Cited Researchers Award by Clarivate Analytics from 2017. He is a Senior Board Member
of Scientific Reports, an Associate Editor of IEEE Transactions on Neural Networks and Learning
Systems, IEEE Transactions on Cybernetics, IEEE Transactions on Industrial Informatics,
IEEE/ASME Transactions on Mechatronics, IEEE Transactions on Circuits and Systems-I: Regular
Papers, IEEE Transactions on Cognitive and Developmental Systems, IEEE Transactions on
Emerging Topics in Computational Intelligence, IEEE Systems Journal, Engineering Applications
of Artificial Intelligence (IFAC Journal) and Science China Information Sciences, etc. He has
published more than 200 papers in international journals and conferences, including more than
100 papers in IEEE Transactions and 20 papers in IFAC journals. He has been awarded as
best/outstanding Associate Editor in IEEE journals for four times. He is a (leading) guest editor
for several special issues focusing on autonomous systems, robotics, and industrial intelligence
in IEEE Transactions.

#iH : Perception and Decision-Making in Autonomous Intelligent
Systems via Deep Learning
HE

In this talk, we will review our recent advances in perception and decision-making in
autonomous intelligent systems. We will first report our results in unsupervised depth estima-
tion via deep learning in dynamic environment. Then, we will show our results adapted to differ-
ent extreme conditions like night, rainy night and snow days. After giving our results in percep-
tion of complex environment, we will also present our results in decision-making and coordina-
tion control of UAV. Finally, some concluding remarks will be provided.

The 5th International Conference on Data-Driven
Optimization of Complex Systems
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#H : Fourier Series Expansion Based Filter Parametrization for Equiva-

riant Convolutions

It has been shown that equivariant convolution is very helpful for many types of comput-
er vision tasks. Recently, the 2D filter parametrization technique has played an important role
for designing equivariant convolutions, and has achieved success in making use of rotation
symmetry of images. However, the current filter parametrization strategy still has its evident
drawbacks, where the most critical one lies in the accuracy problem of filter representation. To
address this issue, we explore an ameliorated Fourier series expansion for 2D filters, and
propose a new filter parametrization method based on it. The proposed filter parametrization
method not only finely represents 2D filters with zero error when the filter is not rotated, but
also substantially alleviates the aliasing-effect-caused quality degradation when the filter is
rotated. Accordingly, we construct a new equivariant convolution method based on the
proposed filter parametrization method, named F-Conv. We prove that the equivariance of the
proposed F-Conv is exact in the continuous domain, which becomes approximate only after
discretization. Moreover, we provide theoretical error analysis for the case when the equivari-
ance is approximate, showing that the approximation error is related to the mesh size and filter
size. Extensive experiments show the superiority of the proposed method. Particularly, we adopt
rotation equivariant convolution methods to a typical low-level image processing task, image
super-resolution. It can be substantiated that the proposed F-Conv based method evidently
outperforms classical convolution based methods. Compared with pervious filter parametriza-
tion based methods, the F-Conv performs more accurately on this low-level image processing
task, reflecting its intrinsic capability of faithfully preserving rotation symmetries in local image
features.

DOCS 2023 | 13
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Yahong Han is an Outstanding Professor of the College of Intelligence and Computing at
Tianjin University. He received Ph. D. degree from the College of Computer Science and Technol-
ogy at Zhejiang University. His current research interests include Multimedia Content Under-
standing and AI Security. He was awarded the CCF Outstanding Dissertation in 2012 and was
elected to the Program for New Century Excellent Talents in University by the Ministry of Educa-
tion of China in 2013. He has been a Visiting Scholar at UC Berkeley from Nov. 2014 to Nov.
2015. He was awarded the Best Paper Finalist and Grand Challenge Honorable Mention Award
of ACM Multimedia 2017. He is also the Winner of the Large-Scale Video QA Challenge in ICCV
2017. In 2021, as the Ph. D. Supervisor, he was awarded the CSIG Outstanding Dissertation.
Recently, Yahong received fundings of key programs from China’ s Ministry of Science &
Technology and NSFC etc.

#H : Black-box Adversarial Robustness Evaluation of Deep Vision
Models
=

With the rapid development of techniques like deep learnings, we are witnessing an
unprecedented booming of Al and its applications. The vulnerability of deep learning models to
adversarial noises raised great attention on the trustworthy machine learning and Al security
from both academics and industry. In this talk, we will discuss the theory of adversarial robust-
ness evaluation of deep vision models, proposes and defines the security radius of adversarial
robustness, and proves that the adversarial robustness evaluation based on noise compression
is more complete. Under the guidance of the evaluation method, the metric of noise sensitivity
is defined, and ViTs' security boundary of adversarial robustness is explored with black-box
decision-based attack. A unified transfer-decision-based black-box adversarial noise compres-
sion framework is proposed composed of diversified attacks and noise compression methods.
Finally, the security of transferring data and model towards the open environment is discussed.
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Wei-Neng Chen (S" 07-M’' 12-SM' 17) received the bachelor’ s and Ph.D. degrees in
computer science from Sun Yat-sen University, Guangzhou, China, in 2006 and 2012, respective-
ly. Since 2016, he has been a Full Professor with the School of Computer Science and Engineer-
ing, South China University of Technology, Guangzhou. He has co-authored over 100 interna-
tional journal and conference papers, including more than 70 papers published in the IEEE
Transactions journals. His current research interests include computational intelligence, swarm
intelligence, network science, and their applications. Dr. Chen was a recipient of the IEEE
Computational Intelligence Society (CIS) Outstanding Dissertation Award in 2016, and the
National Science Fund for Excellent Young Scholars in 2016. He was also a Principle Investigator
(PI) of the National Science and Technology Innovation 2030 -- the Next Generation Artificial
Intelligence Key Project. He is currently the Vice-Chair of the IEEE Guangzhou Section, and the
Chair of IEEE SMC Society Guangzhou Chapter. He is also a Committee Member of the IEEE CIS
Emerging Topics Task Force. He serves as an Associate Editor for the IEEE Transactions on Neural
Networks and Learning Systems, and the Complex & Intelligent Systems.

#4H : Distributed & Cooperative Swarm Intelligence Algorithms
HE .

The National Development Plan for the New Generation of Artificial Intelligence (Al lists
crowd & swarm intelligence as one of the key development directions of the next generation Al
theory and technology. Among them, swarm intelligence (SI) and evolutionary computation
(EC) methods, which are inspired by the swarm intelligence behaviours of nature, have been
widely used in industrial optimization. One characteristic of SI and EC is their inherent nature of
parallelism. As a result, it is promising to couple the strong global search and optimization
ability of EC and the strong computing power of distributed computing systems to develop a
new generation of distributed EC and SI methods.

To this end, this report will introduce the research framework of distributed and coopera-
tive EC and SI algorithms, providing a new approach to solving complex decision-making and
optimization problems with large-scale decision variables and distributed big data. First, the
report will introduce the overall framework of distributed and cooperative EC and SI. Then, the
multiplex collaboration mechanism of distributed EC is expounded from three different
perspectives, including dimensional collaboration, data collaboration, and target collaboration.
Finally, the application of relevant methods will be introduced.
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Dr. Yongxin Tong is currently a full professor in the School of Computer Science and
Engineering at Beihang University. He received his Ph.D. in Computer Science and Engineering
from the Hong Kong University of Science and Technology (HKUST). His research interests
include federated learning, crowd intelligence, big spatiotemporal data analysis and database
systems, etc. He received NSFC Excellent Young Scholar, the Chinese Institue of Electronics First
Prize in Natural Science Award, Alibaba DAMO Academy Young Fellow in 2018, the Excellent
Demonstration Award from VLDB 2014, the champion from KDD Cup 2020 and several best
paper awards. He published more than 100 papers in prestigious international journals (e.g.
ACM TODS, IEEE TKDE and VLDBJ) and conferences (e.g. SIGMOD, SIGKDD, VLDB and ICDE). He
is an associate editor for IEEE Transactions on Knowledge and Data Engineering (TKDE), IEEE
Transactions on Big Data (TBD), etc. He serves as the PC Co-Chair and Area Chair of multiple
premier conferences, such as VLDB, ICDE, DASFAA, etc. He is also the distinguished speaker and
member of CCF (China Computer Federation).

#iH : Internet Crowd Behaviour-based Dynamic Resource Allocation
Services

GEEN

One of the key computational challenges in improving the efficiency of the Internet
economy is how to effectively allocate offline service resources to a large number of online
users. This has become a fundamental aspect of numerous Internet economic services. Essen-
tially, it aims to address the complex problem arising from the contradiction between limited
resource supply and the overwhelming demand from a vast user base. Conventional methods
have been hindered by their reliance on the assumption of static resource allocations, resulting
in inefficient and inflexible assignment. Therefore, by using these methods, it is difficult to fully
tackle the challenges posed by the Internet environment, such as discovering human crowd
patterns, balancing the resource supply and demand, and overcoming the dynamicity in
resource allocation.

In this talk, I will begin with an overview of the background of research on dynamic
resource allocation. Next, I will introduce a resource allocation framework driven by the collec-
tive behaviors of Internet users. Finally, by showing its application in industries such as intelli-
gent transportation and smart logistics, I will also demonstrate how this framework can be
effectively implemented in real-world scenarios.
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