
Introduction 

Ant Algorithms are based on the observation of real ants and are part of bioin spired algorithms in that way. 
Also, most of these algorithms take advantage of the large number of ants in natural conditions and then are 
also part of population based algorithms for this reason. These two main characteristics are shared with evo-
lutionary methods and that is probably why ant algorithms are often glued to the evolutionary computation 
field, even if evolution is rarely considered in ant algorithms. In place of natural selection mechanisms, it is 
self organization(2) that is expected to occur in ant algorithms. Most of successful results obtained by these 
algorithms are known in the field of combinatorial optimization(3) and first industrial implementations have 
been observed in the beginning of the decade. 

Talk overview 

The first part of the talk will be devoted to transmit the scientific motivation to take inspiration from real ants, 
a large tank of ideas(4), in order to contribute to computer science problems(5,6). Example of modeling effort 
of natural behavior of ants will be shown but also examples of problem solving obtained with these natural 
models. We will see that most of the ant algorithms are using a shared memory, which contains the virtual 
pheromones. 
The second part will focus on the particular problem of hidden Markov model learning, which is interesting 
because of the large number of dimensions of the search space [1]. The ant algorithm used to find solutions 
is inspired by a particular ant species that do not need a shared memory [8] and thus, it is possible to imagine 
improvements and parallel searches. 
The last part of the talk will present how we have used ant paradigms to build algorithms that produce artistic 
patterns(7). This last example can be another way to visit the frontiers of science. 
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Glossary 

• Agent – A software element that is used to model an entity that have a certain level of autonomy, for ins-
tance in its decisions. Agents are processed synchronously or not in a simulation environment that contains 
all the agents of the experiment. 

• Bio-inspired algorithm – An algorithm, a method or a model inspired by a biological fact. Neural networks, 
evolutionary methods are bio-inspired, even if biological facts are far away. 
digital pheromones – Real pheromones are volatile chemical substances laid down by ants (but also by many 
animals) to build a trail, or to send an alarm. When the ant behavior is modeled, pheromone are values (real 
or integer) that can be increased (i.e. reinforced) when an ant deposits or reduced when evaporation occurs 
(because of volatility). 

• Evolutionary method – An algorithm that mimics the natural selection pro cess through numerous genera-
tions. Most of the time, several individuals are kept in a population for a given generation and several sto-
chastic op erators are used to mix individual characteristics and introduce novelty in the population. 
hidden Markov models (HMM) – These statistical models can be used when an unknown underlying process 
is at the origin of an observable system. We use these models to learn images: given one image, a HMM is 
learnt (i.e. the transition probabilities between states are estimated) in order to maximize the probability to 
recognize the same image if it is presented. 

• Population based algorithm – An optimization algorithm that maintains at each time step a set of solutions 
(called a population) used to reach (prob abilistically) better solutions at the next time step. 

• Search space – The search space is linked to the problem we consider and the corresponding instance. It 
corresponds to the set of all the potential solutions of the problem in which we are looking for the best one(s). 

• Stigmergy – This biological concept describes the ability to communicate in directly through an environ-
mental medium. For instance, when ants are laying down trails of pheromones while moving to a food source, 
one can consider that they communicate with other nestmates to give them the food location. 

• Swarm intelligence – This term covers the methods that demonstrate that the behavior of a group of entities 
(software agents, robots, etc.) is more adapted to its environment than each separated entities. Ant algo-
rithms tries to show that an intelligent behavior can emerge from simple and numerous interactions between 
ant-entities. 




