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Motivation 
 

• Minimum mass of a vehicle front structure 

‒12 hours for fine model and 2 hours for coarse model 
[1] Jansson T, Nilsson L, Redhe M. Using surrogate models and response surfaces in structural 

optimization–with application to crashworthiness design and sheet metal forming. Structural 

and Multidisciplinary Optimization, 2003, 25(2): 129-140. 



Fitness Approximation 

Techniques 
• Surrogate models 

 

 

 

 

 

 

• Global and local surrogates 
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Global and Local Surrogates 

• Global surrogate 

 

 

 

• Local surrogate 



Global and Local Surrogates 

• Fitness Inheritance 

Parents/progenitors 

Brothers/sisters 

[1] Chaoli Sun et al. A new fitness estimation strategy for particle swarm optimization[J]. 

Information Sciences, 2013, 221: 355-370. 



Competitive Swarm Optimizer 

• Principle 

[1] Ran Cheng, Yaochu Jin. A Competitive Swarm Optimizer for Large-scale Optimization, IEEE 

Transactions on Cybernetics, 2015, 45(2): 191-205 

Winner Loser 



 

Fitness Approximated Assisted 

Competitive Swarm Optimizer 



 

Fitness Approximated Assisted 

Competitive Swarm Optimizer 



 

Fitness Approximated Assisted 

Competitive Swarm Optimizer 



DB 
position fitness 

…
 



 

Fitness Approximated Assisted 

Competitive Swarm Optimizer 



 

1 

2 

3 4 

5 6 

7 

8 9 

10 

11 

12 
13 

14 15 

16 

17 

18 

19 20 

Loser individual in ES 

Winner individual in ES 

Loser individual in EV 

Winner individual in EV 

Individual whose fitness is estimated 



Update DB 

 
position fitness 

1 

2 

k 

…
 

DB 



Experimental results 

• Stop condition: 10*D 

 



Experimental results 

 



 



 



Experimental results 

 



 



 



Future works 

• Combine global and local surrogate 

models 

 

• Fitness approximation assisted multi/many 

objective optimization 

 

• Applications in the real engineering 

problems 



Thanks! 


