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We reconstructed Stacked Denoising Autoencoder, a novel Deep Learning model, with the methodology of multi-
agent system. We redesigned behaviors of each neuron as autonomous agents. In our model, each agent represents
one feature and has locally limited views of other agent’s information, thus the computation is principally done
without explicit global level manipulations. This brand new basal model, which is more similar to human brain,
can help establishing connection between Deep Learning and multi-agent, and developing systems that has more
representational ability with its potential to expansion of many aspects. We theoritically proved the equivalence of
the ordinary SDA and the proposed multi-agent system. We also verified this equivalence empirically with XOR
toy dataset and MNIST image recognition. In addition, we proposed Sparse Connect SDA, a variant of SDA whose
connections are pruned randomly, and tested its behavior with the datasets.
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