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Structure

This tutorial follows a structured and interactive format designed to provide participants with a comprehensive
understanding of Evolutionary Multi-Objective Optimization (EMO). The session will be divided into the following
key sections:

Introduction to multi-objective optimization

Overview of evolutionary algorithms

Basic concepts of evolutionary multi-objective optimization (EMO)
General categories of EMO algorithms

Designing EMO algorithms

Applications of EMO algorithms

Recent developments and hot topics

Conclusions
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The detailed outline of the tutorial is as follows:

1. Introduction to multi-objective optimization
e Define the concept of multi-objective optimization and its significance in real-world applications.
e Introduce challenges arising from conflicting objectives.
2. Overview of evolutionary algorithms
e Provide a broad understanding of evolutionary algorithms, including key components such as selection,
crossover, and mutation.
e Establish the foundation for participants with varying levels of familiarity with optimization algorithms.
3. Concepts of evolutionary multi-objective optimization (EMO)
e Focus on the specific principles and concepts that differentiate EMO from single-objective optimization.
e Highlight the importance of handling multiple conflicting objectives simultaneously.
4. General categories of EMO algorithms
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e Explore various categories of EMO algorithms, such as Pareto-based, decomposition-based and indicator-
based approaches.
e Discuss the strengths and weaknesses of each category.
5. Designing EMO algorithms
e Learn how EMO algorithms are typically designed.
e Provide examples to aid comprehension.
6. Applications of EMO algorithms
e Showcase real-world applications where EMO algorithms have demonstrated effectiveness.
e lllustrate how these algorithms can be adapted to address diverse problem domains.
7. Recent developments and hot topics
e Discuss the latest advancements in the field of EMO.
e Explore emerging trends and potential future research directions.
8. Conclusions
e Summarize key takeaways from the tutorial.
e Encourage questions and discussions from participants.

Outline

Multi-objective optimization problems are commonly found in many real-world applications. These problems in-
volve the simultaneous optimization of multiple conflicting objective functions. Consequently, they do not yield a
single optimal solution but rather a set of trade-off solutions. The trade-off solutions are often defined using the
Pareto dominance relation and are known as Pareto optimal solutions. When mapped to the objective space, they
form the Pareto front. Evolutionary Multi-Objective Optimization (EMO) algorithms have been a popular approach
for solving multi-objective optimization problems. Thanks to their population-based search nature, EMO algorithms
can obtain a set of non-dominated solutions in a single run, which is then used to approximate the Pareto front. This
tutorial will give a comprehensive introduction on the fundamental concepts of evolutionary multi-objective opti-
mization including commonly used strategies in designing EMO algorithms. Additionally, in this tutorial, we will
cover some recent hot topics and advancements in the field, ensuring audiences are updated on the latest develop-
ments in evolutionary multi-objective optimization.



