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Developing Generative Machine Learning and its Digital Circuit Implementation by
Leveraging Neuronal Stochastic Behavior
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This study aimed at developing a new generative machine learning algorithm
and implementation method by leveraging the stochastic behavior (uncertainty) and spike-time coding,
which biological neural networks have and artificial ones do not. We derived a mathematical model

bridging the gap between stochasticity and homeostasis of neurons. We proposed a
biologically-plausible learning algorithm by considering the discrete spikes as sampled drawn from a
probabilistic distribution. For circuit implementation, we proposed a new approximation method that

requires only one-third circuit resources. We also proposed some practical methods based on the
stochasticity.
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