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1 Introduction

In the classical setting evolutionary algorithms (EAs) are used to compute a
single solution of high quality with respect to the objective function or a set of
trade-off solutions in the field multi-objective optimisation where one deals with
multiple, usually conflicting objectives. Here, diversity preservation is usually
introduced as a means to prevent premature convergence.
In many applications and in the field of algorithm selection / configuration how-
ever, it is beneficial to produce a set of solutions that is (1) of high quality and
(2) diverse with respect to the search space and/or some features of the given
problem. Approaches such as Evolutionary Diversity optimisation and Quality
Diversity enable the computation of a large variety of new and innovative solu-
tions that are unlikely to be produced by traditional evolutionary computation
methods for single-objective or multi-objective optimisation.
This tutorial gives an overview on this relatively new research area within evo-
lutionary computation. We will point out design principles for the application
of evolutionary diversity optimisation and quality diversity algorithms for com-
binatorial optimisation and discuss important components such as the design of
mutation operators, features of solutions, and the impact of different diversity
measures. During the tutorial we will concentrate on explaining these design
principles for well known combinatorial optimisation problems such as the trav-
eling salesperson problem (TSP), the knapsack problem (KP), and the multi-
component traveling thief problem (TTP).

2 Outline

– Introduction and Motivation
– Evolutionary Diversity Optimisation (EDO)
– Quality Diversity (QD) Algorithms
– EDO for Evolving Diverse TSP Instances
– QD for Evolving Diversse TSP Instances
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– EDO for TSP and KP
– QD for the TTP
– Topics for Future Research
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aspects of evolutionary computation as well as high impact applications in the
areas of cybersecurity, renewable energy, logistics, and mining.


