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6. Conclusion

In contrast to batch learning approaches, lifelong learning is
crucial for the incremental development of knowledge based on
progressively available perceptual cues. In this paper, we showed
that lifelong learning can be developed in terms of prediction-
driven neural dynamics with action representations emerging in a
hierarchy of self-organizing neural networks. Our learning model
exhibits competitive performance with respect to state-of-the-art
deep learning models trained with a predefined number of action
classes, showing robust performance also in the case of missing
or corrupted sample labels and adapting to non-stationary input
distributions.

The proposed architecture can be considered a further step
towards more flexible neural network models for learning robust
visual representations that develop and fine-tune over time on
the basis of visual experience. Additional principles that play a
role in lifelong learning such as the influence of reward-driven
self-organization (Aswolinskiy & Pipa, 2015) and attentional func-
tions (Ivanov, Liu, Clerkin, Schulz, Friston, Newcorn, & Fan, 2012)
in the development of topological maps will be subject to future
research.
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