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Guest Editorial
Special Issue on Large-Scale Evolutionary

Multiobjective Optimization and Its
Practical Applications

COMPLEX optimization problems with hundreds or even
thousands of decision variables and dozens of conflict-

ing objectives are not uncommon in the real world. In the
past five years, increased research efforts have been ded-
icated to large-scale multiobjective optimization problems
(LSMOPs) by using a variety of search strategies, including
variable grouping, variable analysis, problem transformation,
dimensionality reduction, and novel recombination operators.
Despite the success of these efforts in solving some gen-
eral LSMOPs, there still remains a big gap between the
LSMOPs that have been addressed and those encountered in
real life, such as sparse, highly constrained, dynamic, and
expensive LMOPs, as well as very large-scale and many-
objective optimization problems that are widely seen and of
paramount importance for solving scientific and engineering
problems. Due to the significant practical importance of large-
scale multiobjective optimization, there is a high demand for
computationally efficient and effective evolutionary algorithms
for solving LSMOPs.

This special issue has brought together researchers to report
state-of-the-art contributions and development of theories
and methodologies on large-scale evolutionary multiobjective
optimization (EMO). For the record, a total of 32 submissions
were received in response to our call for papers. Following a
rigorous peer review process, four papers have been accepted
for publication in this special issue. In what follows, we
provide a brief summary of these papers.

The first paper by Liu et al. [A1] proposes a new test
suite and a new EMO algorithm for large-scale multiobjective
optimization. To better mimic the problems in real life,
more realistic characteristics are captured in the new test
suite, such as mixed formulation of objective functions,
mixed linkages in variables, and imbalanced contributions of
variables to the objectives. The newly proposed algorithm
embeds a decision variable grouping-based learning strategy,
which enables to generate high-quality solutions effectively.
Experimental results show that problems in the new test
suite are challenging and can comprehensively evaluate the
performance of existing algorithms for evolutionary large-
scale multiobjective optimization. The experimental results
also validate the superiority of the newly proposed algorithm
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over several representative competitors, including the algo-
rithms based on decision variable analysis, the algorithms
based on problem reformulation, and the algorithms based on
novel strategies.

The second paper by Yao et al. [A2] proposes an
EMO algorithm for solving a problem with many objec-
tives and a large number of decision variables. The
proposed algorithm first clusters and aggregates the objec-
tives with high correlation by a dimensionality reduction
method of objective functions based on correlation. Then,
the algorithm solves the objective-reduced large-scale many-
objective optimization problems using a solution knowledge-
guided evolutionary strategy, which consists of a mirror
partitioning-based population initialization method and a solv-
ing knowledge-guided sampling method. Experimental results
indicate that the proposed algorithm is superior to seven
advanced algorithms on three representative benchmark test
suites.

The third paper by He et al. [A3] introduces an EMO
algorithm to solve the flowshop sequence-dependent group
scheduling problems with the energy efficiency indicators. To
address this issue, a multiobjective mixed-integer linear pro-
gramming (MILP) problem incorporating an energy indicator
is defined in this work. An EMO algorithm is suggested to
solve the formulated multiobjective MILP problem, where an
accelerated inserting strategy based on the problem-specific
knowledge is proposed to save computational effort, and a
greedy energy-saving strategy is adopted to adjust the process-
ing speed of machines. The experimental results show that the
proposed algorithm significantly outperforms the existing clas-
sic multiobjective algorithms on the formulated multiobjective
MILP problem, which is due to the usage of problem-related
knowledge.

The fourth paper by Yang et al. [A4] proposes an EMO
framework to solve a MOP with a large number of deci-
sion variables. Different from existing EMO algorithms, the
proposed method blurs the decision variables of the orig-
inal solutions to reduce the search range of each variable
for achieving quick convergence in solving LSMOPs. In the
proposed framework, the fuzzy evolution substages division
method is used to divide the fuzzy evolution stage into multiple
substages with a gradually decreasing degree of fuzzification
of the decision variable range. The experimental results show
that the proposed framework can significantly accelerate the
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convergence speed of general EMO algorithms in solving
LSMOPs with 500–5000 decision variables.

The guest editors of this special issue would like to express
their gratitude to Prof. Carlos A. Coello Coello, the Editor-
in-Chief of IEEE TRANSACTIONS ON EVOLUTIONARY

COMPUTATION, for his great support in initiating and devel-
oping this special issue. We extend our appreciation to all
members of the editorial team for their kind support during
the editing process of this special issue. Last but not least,
we would also like to thank the authors for submitting their
valuable research outcomes as well as the reviewers, who have
critically evaluated the papers. It is our sincere hope and expec-
tation that readers will find this special issue insightful and
beneficial.
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