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Introduction

It is our great pleasure to launch the special issue on
simulation modelling and optimisation of large-scale
systems. Simulation is an efficient methodology to study
complicated systems in which the system dynamic is driven
by discrete events and the analytical study is usually
inapplicable. It has grown exponentially fast in recent
decades as powerful computers have become widely
available. Simulation-based optimisation is widely used to
analyse and improve the performance of many engineering
systems, especially for the large scale and complex systems
where the analytical or closed-form analysis is impossible
for such systems. In practice, there are many man-made
engineering systems belong to such categories, such as
manufacturing systems, communication systems, power
systems, transportation systems, supply chain and logistics
systems, healthcare systems, financial engineering, to name
just a few. The complexity of such systems increases
exponentially when the system scale increases, which
makes the analysis and optimisation of such systems
become more intractable. With the advances of computation
technology and optimisation theory, the simulation-based
optimisation methodology provides a feasible way to model,
simulate, analyse, and optimise such complex systems.
Especially, the newly emerging techniques, such as the
energy internet, the internet of things, industry 4.0, and big
data, are leading a revolution of our world. The successful
implementation of these new techniques requires more
developments and progresses of the simulation-based
optimisation theory. We hope that this special issue may
make a good reference material and be of great use for both
the researchers and practitioners in the field of simulation
modelling and optimisation.

2

Content of this special issue

This special issue includes ten papers submitted from all
over the world. The topics of the papers are diverse in the
following aspects: three papers study the theoretical
problems of simulation-based optimisation, two of which
are about the multi-objective optimisation problem
(Liu et al.; Shi and Celik) and one is about the supermarket
model in queueing systems (Li et al.); the other seven
papers are application-oriented: Elloumi and Kamoun
present a simulation study of hydraulic processes, Yang
studies a classification problem in financial engineering,
Cao et al. study the speed optimisation problem for trains,
Li and Pedrielli study an optimisation problem of shipment
policy in a return supply chain, Hsieh et al. study a
packaging problem of integrated circuits using a multifidelity simulation model, Shen et al. study a dispatch
matching problem between the renewable energy supply
and the demand in an isolated power system, and finally, He
et al. conduct a simulation study on the outpatient
appointment scheduling problem in hospitals. All these
papers present an impressive study from the problem
modelling and simulation to the analysis and optimisation,
using the advanced techniques of simulation-based
optimisation theory.
The guest editors of this special issue would like to
express their appreciation to all the authors for their
valuable and original work, especially to express their
sincere gratitude to Professor Chun-Hung Chen from
George Mason University, USA, and the Editor-in-Chief,
Professor Feng Qiao, for their continued support. Without
their help, we could not have this successful special issue.

