
Multimodality 

Towards Analyzing Multimodality of Multiobjective Landscapes 
Pascal Kerschke1 , Hao Wang2 , Mike Preuss1 , Christian Grimme1 , André Deutz2 ,  

Heike Trautmann1, and Michael Emmerich2 

1 Information Systems and Statistics Group, University of Münster, Germany 
{pascal.kerschke, christian.grimme, mike.preuss, heike.trautmann}@wi.uni-muenster.de 

2 LIACS, Leiden University, The Netherlands 
{fm.t.m.emmerich, h.wang, a.h.deutz}@liacs.leidenuniv.nl 

Introduction 
Multiobjective optimization algorithms are particularly challenged by 
multimodality of the underlying landscape caused by interaction of 
objective functions. Thus, sophisticated Exploratory Landscape Analysis 
(ELA) features which are able to assess the level and type of multimodality 
have huge potential for understanding algorithm behaviour, automated 
algorithm selection and algorithm design. 
Here, we lay the groundwork for constructing such experimental features 
systematically by providing formal definitions of multimodality in terms of 
distinguishing between local and global efficient sets. 

Conclusion 
• This work provides a thorough definition of multimodality for multiobjective optimization problems.  
• Analytical and experimental approaches are presented which derive the global and local Pareto fronts. 
• Mixed sphere test problems of different levels of multimodality are designed and the behavior of HIGA-MO 

and a stochastic local search variant are contrasted. 
• Multimodality is a crucial factor determining the difficulty of a problem 
• Indicators are derived which allow to assess algorithm behavior w.r.t. the detection of global and local 

Pareto fronts which can further be used for performance assessment and (later) algorithm selection. 
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Analytics on Simple Mixed Sphere Problems 
 

Experiments 
• Evaluation of problem and algorithm characteristics  
• MPM-2 Generator used to build simple and complex 

problems (examples presented here for m = 2) 
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• Apply two different local search strategies to the given 
problems: 

 


	Foliennummer 1

