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Expensive problems：Computationally and/or Economically Expensive; 
Number of function evaluations is limited (several hundreds)

CFD simulations

 Multiple surrogate models are used
 Time consuming

Drawbacks

 Surrogate a single objective by a  
single model (K-RVEA)；

 Surrogate the aggregation/ fitness 
function (ParEGO、MOEA/D-
EGO)

 Surrogate a classifier (CPS-MOEA)

Surrogate-assisted evolutionary algorithm
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Idea：Design a classification criteria to distinguish good solutions 
from the bad ones, and then use a neural network to predict the 
candidate solutions for saving real function evaluations.
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Efficiency of the Surrogate Model

Significant Performance Improvement
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Performance on DTLZ1 within 300 FEs

Computation Time

Advantages: diversity maintenance, convergence enhancement, computationally 
efficiency, and ability on problems with up to 30 variables

Performance on 

ZDT1 with 10, 20, 

and 30 decision 

variables
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