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Fort< 0toGdo

For k « 0 to population do

Select two individual from Py;

Generate a new individual ik using crossover;
Randomly apply soft mutation to ik;

Evaluate the fitness of ix;

Evolve Pt with ik;

End for

Ptr1e Pt

End for

Select the best individual from p: and decode it the
corresponding CNN architecture.
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Abstract

Despite the significant advancement of artificial intelligence methods
in recent years, there is still a need for a lot of data to learn these
methods. To meet this need, a new machine learning model called
Few-shot learning has been proposed. One of the methods in this field
iIs the prototypical networks approach, which is actually a
combination of metric learning and meta-learning methods. In these
networks, the classifier tries to generalize to these classes according
to only a small number of samples of each new class. In this study,
an attempt was made to propose a modified form of the prototype
networks to solve the finite shot classification problem. Initially, in
order to improve the performance of the prototype networks, instead
of the Euclidean distance, the Mahalanobis distance was used to
measure the distance between the samples. This improved the
performance of these networks in classifying omniglot and
minilmageNet images so that the proposed network was able to
achieve 99.1% and 68.5% accuracy on these two datasets,
respectively. The next section introduces a general approach that can
automatically improve the architecture of convolutional neural
networks using a genetic algorithm. In this research, this approach
has been used specifically on omniglot datasets with the proposed
primary architecture in prototype networks. Finally, by using this
approach and replacing the proposed architecture with the main
architecture of the prototype network, the network accuracy was
improved and was able to achieve 99.5% accuracy.
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