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Metaheuristics

PSO
Particle Swarm
Optimization

GA
Genetic

Algorithm

DE
Differential
Evolution

ACO
Ant Colony 

Optimization

ABC
Artificial Bee 

Colony

SA
Simulated
Annealing

and many more…

Problem: How to choose them?
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Cooperating portfolio of metaheuristics (DdCPM)

Żychowski, A., Yao, X., Mańdziuk, J.: Diversity-driven cooperating portfolio of metaheuristic algorithms. 
In: The Genetic and Evolutionary Computation Conference (GECCO 2025) [accepted]
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Key challenges in migration strategies

What to migrate?
How many individuals should be migrated?
Which individuals should be selected?
How do different selection criteria affect algorithm performance?

When to migrate? 
How frequently should migration happen?
What indicators trigger migration?

Where to migrate? 
How should the neighborhood between islands be defined?
What connection topology should be chosen?
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Strategies of migrants selection

S0: Random Selection: Randomly selects K individuals without considering fitness 
or diversity. 

S1: Top K Fitness: Selects K individuals with the highest fitness values from the 
donor islands. 

S2: Top K Diversity: Selects K individuals that maximize the diversity of the 
receiving island’s population. 

S3: Top K/2 Fitness + Top K/2 Diversity: This hybrid approach selects half of the 
migrants based on fitness and the other half based on diversity. 

S4: Top K (Fitness + Diversity): Selects K individuals based on a combined score of 
fitness and diversity. 
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Strategies of migrants selection

S5: Weighted Random Selection: Assigns selection probabilities to individuals 
based on the sum of their normalized fitness and diversity scores.

S6: Weighted K (Fitness + Diversity): Selects K individuals using a dynamically 
weighted sum of fitness (χ) and diversity (δ). j-th selection maximizes the 
weighted sum:

S7: Top 1 Fitness from K Clusters: Clusters the population into K groups using 
the K-means algorithm based on solution similarity. The best-fitted individual 
from each cluster is then selected for migration. 



Experimental setup

• Diversity-driven Cooperating Portfolio of Metaheuristics (DdCPM) 
Żychowski, A., Yao, X., Mańdziuk, J.: Diversity-driven cooperating portfolio of metaheuristic algorithms. 
GECCO 2025 [accepted]

• number of islands: 6 (ACO, GA, PSO)

• number of individuals in each island: 200

• Benchmark Problems:
• Traveling Salesman Problem (TSP) - discrete optimization

• Black-box Optimization Benchmarking (BBOB) - continuous optimization



Results
TSP

BBOB



Detailed results



Migration source

One from each island: In this approach, one individual is selected from each of the
K islands (in our experiments K = 5, as DdCMP considers 6 islands).

Common pool: In this approach, all individuals from all islands are combined into
a single pool, and K individuals are selected from this pool.



Computation time

The selection process itself is not a significant contributor to the overall computation time.



Summary

• Migration strategy significantly impacts optimization performance.

• Moderate migration sizes achieve a balance between exploration and 
exploitation.

• Combining fitness and diversity yields the best results.



Thank you


	Slide 1:  Naukowe odkrycia dokonywane przez algorytmy sztucznej inteligencji   
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Experimental setup
	Slide 9: Results
	Slide 10: Detailed results
	Slide 11: Migration source
	Slide 12: Computation time
	Slide 13: Summary
	Slide 14

