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Abstract

Recurrent networks can be used as associative memories
where the stored memories represent fixed points to which
the dynamics of the network converges. These networks,
however, also can present continuous attractors, as limit
cycles and chaotic attractors. The use of these attractors in
recurrent networks for the construction of associative mem-
ories is argued. Here, we provide a training algorithm for
continuous attractors and present some numerical results of
the learning method which involves genetic algorithms.

Continuous attractors. A simple recurrent neural

network can exhibit a diversity of dynamic behaviors. This iy ] "\.‘ " ""._‘_ |
diversity, which includes unstable states and continuous at- i i 'I. : A
tractors, are particularly undesirable in the case associative v '

memories as fixed attractors.

Otherwise continuous attractors may be convenient for
the construction of memories associated with patterns with
continuous variability [1]. However, the convergence of the
learning, in general, is not guaranteed on recurrent neural
networks, and in particular on the learning of continuous
attractors. Figure 1. Phase space learning

Phase space learning. A learning based on adjust-

ing the position of attractors in a phase space eliminates the L .
dimension time on the learning. This makes easier the train-Cf 0Uf method is independent of the used algorithm of learn-

ing: we need adjust the net parameter values in order to ob!"9: o .

tain the same phase portrait of a specific dynamic system. 1S Study was limited to the learning of only one con-
Any algorithm can be used to adjust the net parameter val-tinuous attractor taken as a finite number of pqlnts. This
ues. Here we choose a genetic algorithm. number , however, can be taken as large as desired. For the

Genetic algorithm. The use of genetic algorithms learning at more attractors it becomes necessary the inclu-

for our training was motivated by a practical reason. The Sion of more hidden layers on the net [1].
distance between the points of the desired orbit and the
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network output, supplies the function fithessto be mini- References
mized.
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