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The sense of smell arises from the perception of odors from airborne chemical compounds. The process of
perceiving odor is a result of information processing starting at olfactory receptor cells in olfactory
epithelium and ending at hippocampus, piriform cortex, amygdala and orbitofrontal cortex through an
olfactory bulb. After the finding of olfactory receptors by Buck and Axel in 1991, study of biological
mechanism of odor perception has been accelerated. However, the relationship between the impression of
odor and the numerous physicochemical parameters has yet to be understood owing to its complexity. As
such, there is no established general method for predicting the impression of odor only from its

physicochemical properties.

In this study, we designed a novel predictive model based on an artificial neural network with a deep
structure for predicting odor character utilizing the mass spectra of chemicals. The proposed deep neural
network consists of three neural networks, that is, two autoencoders to reduce the dimensionality of
original data into feature vectors of lower dimensionality equipped at both input and output of the deep
neural network, and a neural network mapping a feature vector of mass spectrum onto a feature vector of

odor character.

Unlike previous studies using linear models, proposed model is capable of approximating complex
nonlinear representation as the model uses deep structured neural networks. The result of computer
simulation showed that the accuracy of proposed neural networks in predicting odor character was much

higher than a conventional method.
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