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ABSTRACT
In this paper, a new approach to the topology configuration
problem in the Island Model (IM) is proposed. The mech-
anism proposed works with a pool of candidates for migra-
tion and the choice of immigrants is performed using the
usual selection techniques of evolutionary algorithms. Com-
putational tests on IM versions of the Differential Evolution
show positive effects of the proposed approach in terms of
the number of function evaluations required for convergence.

Categories and Subject Descriptors
I.2.6 [Learning]: Parameter Learning; G.1.6 [Numerical
Analysis]: Optimization - Stochastic programming, Global
optimization

Keywords
Island Model; Migration Topology; Methods of Selection In-
dividual; Differential Evolution

1. INTRODUCTION
The migration process, is the mechanism by which islands

in Island Model(IM) [4] can exchange high-performance can-
didate solutions. It has the potential benefit of promoting or
advancing the evolution of the subpopulations, introducing
new characteristics through the exchange of individuals. In
this context, the migration topology which in turn defines
the graph of possible inter-island links, plays an important
role in the IM.

In this paper, we propose a new configuration mechanism
for the IM. This new mechanism attempts to explore the dy-
namics of the evolution of subpopulations defining the links
between the islands through probabilistic methods of selec-
tion of individuals (e.g. tournament [5] or roulette wheel
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[2]). To evaluate the proposal comparative tests using dif-
ferent Island Model versions of the Differential Evolution
(DE) are presented.

2. DYNAMIC SELECTION OF
MIGRATION FLOWS:
PROPOSED APPROACH

The proposed approach attempts to explore the dynam-
ics of the evolution of subpopulations considering that the
fittest individuals have greater probability of improving the
IM. In this new approach an immigrant pool is created with
the best individual of each island. Then each island chooses
its immigrant using the Roulette Wheel [2] or Tournament
[5] selection techniques of evolutionary algorithms. For each
island of the IM, the selection method is applied to choose
an immigrant among the best individuals from all other is-
lands and this process is repeated until all islands have their
own immigrant.

3. EXPERIMENT SETTING
In the experiments, the proposed approaches were com-

pared with the topologies: Ring, Star, Random [7], K-
medoids [1] and Q-learning [3]. IM versions of the Differ-
ential Evolution Algorithm (DE) [6] using each one of the
approaches were implemented. The parameters were defined
in a set of preliminary tests, as: the scale factor of mutation
F = 0.7; the crossover probability CR = 0.9; 100 individu-
als per island; migration every 20 generations and only one
individual is replaced by the immigrant per island on any
given migration episode. Regarding the Q-learning, the pa-
rameters used were γ = 0.5, λ = 1.0, ε = 1.0 and for the
Tournament approach, the selection probability kt = 0.8
and tournament size = 3.

Six the functions [8] with 100 variables were used and 15
independent runs in each function were made. The search
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Figure 1: Comparative Results: 8 Islands
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Figure 2: Comparative Results: 16 Islands

was terminated when either of the following conditions were
met: The maximum number of generations (20,000) reached
and ∆f = ftarget − fbest <= 10−4. ftarget and fbest rep-
resent the know optimal value for the function and the best
result found by the algorithm so far, respectively.

4. RESULTS
This section presents the comparisons among the proposed

approaches. Figures 1, 2 and 3 depicts the empirical cumula-
tive distribution of runtimes (defined here as the number of
function evaluations until the optimal solution was reached
with a certain precision) of each approach for the IM with
8, 16 and 32 islands. The results were similar regardless of
the number of islands. The Ring, Roulette Wheel and Tour-
nament topologies were the highlights between them. The
Roulette Wheel was able to achieve good solutions decreas-
ing the number of function evaluations spent. However, the
statistical test1 indicates no significant differences of aver-
age.

5. CONCLUSIONS
In this paper, a new approach to the migration configu-

ration problem in Island Model was proposed. In the new
approach, the migration flows of the IM are set by a con-
figuration mechanism that works with a pool candidates

1Permutation-based analysis of variance (ANOVA) and Per-
mutation tests (coin package of statistical software R) with
Benjamini & Hochberg correction.
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Figure 3: Comparative Results: 32 Islands

for migration and the selection of the individuals using the
Roulette Wheel or the Tournament methods. The results
obtained using IM versions of the Differential Evolution Al-
gorithm suggest a positive effect of the proposed approaches
when compared with other topologies. In general, the new
approaches are able to achieve good solutions using less func-
tion evaluations.
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