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Evolutionary multi-objective optimisation (EMO) is a
collection of the latest state-of-the-art theoretical research,
design challenges and applications in the field of
multi-objective optimisation paradigms using evolutionary
algorithms. Multi-objective optimisation is concerned with
mathematical optimisation problems involving more than
one objective function to be optimised simultaneously.
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Multi-objective optimisation has been applied in many
fields of science, including engineering, economics and
logistics (see the section on applications for detailed
examples) where optimal decisions need to be taken in the
presence of trade-offs between two or more conflicting
objectives.
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We believe that the series of work in this special issue
provide a useful reference for learning the current progress
on EMO. In total, six papers have been selected to reflect
the call of the thematic vision. The contents of these works
are briefly described as follows:

In the paper, ‘Vehicle routing multi-objective
optimisation for hazardous materials transportation based on
adaptive double populations genetic algorithm’, C. Ma et al.
develop the adaptive double populations genetic algorithm
to generate the vehicle routing optimisation model for
multiple vehicles. Three objectives are introduced in this
paper and try to minimise the total risk, cost and the running
time of hazardous materials vehicle. Meanwhile, the load
constraint, max-risk constraint and time window constraint
are also considered. Finally, the double population
mechanism and adaptive weighted fitness allocation
mechanism are adopted to calculate these fitness values.
Case study demonstrates the proposed algorithm is valid
and can find a feasible solution. Clearly, the vehicle routing
strategy can provide the guidance for hazardous materials
transportation decision-making departments and can reduce
the possibility of transportation accidents.

Static software defect prediction problem is one crucial
problem in software test. In this paper, ‘Hybrid algorithm
for two-objective software defect prediction problem’, a
two-objective software defect prediction model is developed
based on the hybrid algorithm that combines the benefits
of support vector machine (SVM) and cuckoo search
approaches. The two conflicting objectives are the
probability of false alarm rate and probability of detection.
To provide good classification results, the multi-objective
cuckoo search algorithm is designed to optimise SVM’s
parameters. In addition, the local search manner is also
changed to increase the local search speed. Simulation
results show the new algorithm is promising.

Product platform has been recognised as an effective
means to achieve mass customisation. A key feature
affecting the success of a product family is the effectiveness
of the product platform across diverse market segments.
Adaptable design is a design methodology to create designs
and products that can be adapted readily to meet different
requirements. The product platform with adaptability
provides the basis for the modification, evolvement and
upgrading of product family. In the paper, ‘Measurement
method and application of design adaptability for product
platform based on information content’, X. Cheng et al.
focus on the design adaptability issue of product platform,
i.e., the evaluation of the cost effectiveness of a product
design that can be adapted to meet individual customer’s
needs. Four aspects of adaptability are considered, including
reusability, customisability, interface flexibility and
upgradeability. Product platform adaptability is measured
based on the information content metric. Finally, a case
study is given to prove the effectiveness and feasibility of
the proposed method.

Firefly algorithm (FA) is a new optimisation technique
based on swarm intelligence, which has been applied to
various optimisation areas successfully. In this paper,

‘Firefly algorithm for multi-objective optimal allocation of
water resource’, W. Wang et al. propose a new FA variant
to solve multi-objective optimal allocation of water
resource, where three objectives, including economic,
social, and environmental benefits, are maximised. To
obtain the Pareto fronts, the original FA is combined with
the fast non-dominated sorting method used in NSGA-II.
Simulation results show that the newly developed approach
can achieve a good spacing of solution points along the
Pareto front. According to the preferences, the decision
makers can choose different allocation methods from the
Pareto front.

In the paper, ‘Multi-level assembly process complexity
analysis and its application for mixed-model assembly
sequencing’, F. He and M-m. Jiang aim to understand the
process complexity for the production activities and their
sequences in assembly systems. Four primary integer layers
and other fractal layers are decomposed from the whole
assembly process according to the fractal theory. Four kinds
of complexities, station operation complexity, assembly
flow complexity, production sequence complexity and
production cycle complexity, are proposed to capture the
complexity characteristics for different integer layers. The
information entropy is adopted to measure these process
complexities. Two different measurements are suggested for
the pull and push production models, respectively. The
optimisation objective is to minimise the diversity of the
assembly flow complexity to trade-off the two contradictory
problems of high operation failure rate and decrease of the
working emotion, which are caused by inappropriate
product similarity distribution. The multi-objective genetic
algorithm is adopted to modelling the mixed-model
assembly sequencing problem with two optimisation
objectives and a case study is implemented to demonstrate
the approach.

In this paper, ‘Hardware implementation of
multi-objective differential evolution algorithm: a case
study of spectrum allocation in cognitive radio networks’,
K.K. Anumandla et al. present a hardware solution for
multi-objective differential evolution (MODE) algorithm.
The hardware is used to solve multi-objective optimisation
problem and a set of Pareto optimal solutions are obtained.
The proposed hardware is developed as a co-processor and
interfaced with PowerPC440 processor of Virtex-5 field
programmable gate array to accelerate the execution speed
of the MODE algorithm on an embedded platform. The
functionality of the MODE core is validated by optimising
two standard benchmark functions. Then, the execution time
of the MODE core is compared with the execution time of
the same algorithm on a 32-bit RISC PowerPC440
processor of Virtex-5 FPGA. As a case study, the proposed
hardware is used to solve spectrum allocation (SA) problem
in cognitive radio networks. In cognitive radio network, the
available licensed channels are assigned to cognitive users
using SA task by satisfying the multiple objectives to
provide best channels without the interference to
primary users. The MODE core is integrated with the SA
objective functions and developed as a MODE-based SA
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(MODE-SA) co-processor on an embedded platform for
distributed cognitive radio network. The MODE-SA core
has attained a speedup of 50-60x compared to the
PowerPC440 processor to complete the allocation process.

This special issue on ‘recent advances on EMO’
presents the latest research and developments in EMO. The
guest editors expect that the readers will benefit from the
papers presented in this special issue.

197

The guest editors of this special issue would like to
thank all authors for submitting their interesting works to
this special issue. We would like to express our sincere
appreciation to the Editor-in-Chief, Dr. Nadia Nedjah, for
his advice and support. Xiao-Zhi Gao’s work is a part of the
DIGI-USER research platform of Lappeenranta University
of Technology, Finland.



