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Motivation

 Multiobjective optimization methods are tools to support decision-making.

 These tools can help decision makers find solutions to problems with multiple conflicting objective functions 
and no clear single optimum.

 Because of the large amount of optimal solutions, preferences can be utilized in some methods to guide the 
optimization process.

 Especially in so-called interactive multiobjective optimization methods, the decision maker can iteratively 
explore the set of optimal solutions, which allows them to learn about the available solutions and the feasibility 
of their preferences.
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But how clear is such a process to a decision maker?
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Background: concepts
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Background: scalarization
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Background: evolutionary methods
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Branke, J., Branke, J., Deb, K., Miettinen, K. & Slowiński, R. (Eds.) 2008. Multiob-ojective optimization: Interactive and evolutionary approaches. Springer.



Background: interactive methods
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Miettinen, K. 1999. Nonlinear multiobjective optimization. Boston: Kluwer Academic Publishers.​
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Background: explainable artificial intelligence
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Real-life example
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"alkumalja" in Finnish means "opening toast"



What about applying the concept of expainability to 
interactive multiobjective optimization?
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Connection between preferences and solutions
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Connection between preferences and solutions
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Misitano, G., Afsar, B., Lárraga, G., & Miettinen, K. (2022). Towards explainable interactive multiobjective optimization: R-XIMO. Autonomous Agents and Multi-Agent Systems, 36(2), 43.
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Describing preferred solutions in a population-based 
method
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Misitano, G. (2024). Exploring the Explainable Aspects and Performance of a Learnable Evolutionary Multiobjective Optimization Method. ACM Transactions on Evolutionary Learning, 4(1), 1-39.
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Describing preferred solutions in a population-based 
method
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Describing preferred solutions in a population-based 
method
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Some other approaches to integrating explainability with 
interactive multiobjective optimization methods
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Wrapping up

 Integrating, or enhancing, interactive multiobjective optimization methods with explainability has many 
promising advantages.

 Explainability can aid the decision maker in providing preferences and understanding the connection between 
preferences and computed solutions.

 Explainability can help convey additional information about solutions, especially those that are close to the 
preferences of the decision maker.

 Explainability can make interactive methods more transparent tools, which is desirable from a decision-support 
perspective.

 There are many areas in multiobjective optimization where explainability can address different issues, and 
improve the decision-support capabilities of different methods.
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To support your endeavors

 DESDEO has played an important supporting role in enabling the works discussed in this presentation.

 DESDEO is currently going through a complete overhaul, which will make it more usable and welcoming to wild 
new ideas, including explainability.
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We regularly post about 
our activities on LinkedIn!

The Multiobjective 
Optimization Group

Misitano, G., Saini, B. S., Afsar, B., Shavazipour, B., & Miettinen, K. (2021). DESDEO: The modular and open source framework for interactive multiobjective optimization. IEEE Access, 9, 148277-148295.



10.7.2024JYU SINCE 186 3. 23Misitano, G. (2024). Enhancing the decision-support capabilities of interactive multiobjective optimization with explainability. JYU Dissertations.


	Slide 1: Recent developments in integrating explainability with interactive multiobjective optimization methods 
	Slide 2: Outline
	Slide 3: About me  
	Slide 4: Motivation
	Slide 5: But how clear is such a process to a decision maker?
	Slide 6: Background: concepts
	Slide 7: Background: scalarization
	Slide 8: Background: evolutionary methods
	Slide 9: Background: interactive methods
	Slide 10: Background: explainable artificial intelligence
	Slide 11: Real-life example
	Slide 12: What about applying the concept of expainability to interactive multiobjective optimization?
	Slide 13: Connection between preferences and solutions
	Slide 14: Connection between preferences and solutions
	Slide 15
	Slide 16: Describing preferred solutions in a population-based method
	Slide 17: Describing preferred solutions in a population-based method
	Slide 18: Describing preferred solutions in a population-based method
	Slide 19
	Slide 20: Some other approaches to integrating explainability with interactive multiobjective optimization methods
	Slide 21: Wrapping up 
	Slide 22: To support your endeavors 
	Slide 23

