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Ant Colony Extended (ACE) is a new framework that allows to apply the ant
colony paradigm [I] to solve combinatorial optimization problems, in which the
values of each variable are taken from a finite set, and the set of possible solutions
is countably infinite.

Previously, we applied ACE to autonomous ship manoeuvre planning [2],
where the objective was to minimize the time of a manoeuvre. In this problem,
as in the TSP and others, the value of the cost function increases monotonically
as new elements are added to the solution sequence. We want to check the algo-
rithm for problems that do not exhibit this feature. For this purpose we select a
set of multi-modal functions to minimize with ACE: Griewank’s function (F2),
Shekel’s foxholes (F3), Michalewicz’ function (F4) and Langerman’s function
(F5). All functions are taken from [4].

These functions have many local minima, where algorithms may get stuck. We
select the Simple Genetic Algorithm (SGA), and Differential Evolution (DE) to
perform a comparison of local minima avoidance.

1 Harvester Ants: How to Set a Search Zone

We copy the strategy described by D. Gordon [3] on how harvesting ants set
their foraging areas. These areas are the places where ants gather food and they
change from day to day.

In order to reproduce this strategy we employ two kinds of ants: a) Foragers:
ants that follow the pheromone, b)Patrollers: ants in charge of the exploration
process.

Therefore, patrollers provide the search zones, while foragers select from the
available zones the most promising ones.

2 Results and Discussion

A number can be seen as an expression that is generated according to some gram-
mar. ACE can handle an expression optimization —a combinatorial optimization—
building the numbers digit to digit. For example the generation of number 100:
1 — 10— 100.

To find the minimum of each function, we perform a batch of 1000 independent
executions. We measure success rates: number of optimal values found over the

M. Dorigo et al. (Eds.): ANTS 2010, LNCS 6234, pp. 552554, 2010.
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Fig. 1. Comparison results for the set of functions in the case of 5 and 10 variables

number of executions, expressed as percentages. Figure [I] shows the results for
the cases of 5 and 10 variables, setting the limit for the number of function
evaluations to 400000 and 3000000 respectively.

The comparison with SGA suggests that both algorithms can get results while
the difficulty is moderate. When the difficulty increases it seems that ACE may
handle it better depending on the scenario. In comparison with DE, although
ACE has a worse performance, it has a better behaviour for F5. We should note
that DE is an algorithm designed for numerical continuous optimization.

The results prove that ACE is able to solve problems where the value of the
cost function does not increase monotonically as new elements are added to the
solution sequence.
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