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An odor approximation is a technique to reproduce odors using a small number of odor components. This
technique is essential to realize olfactory sensation in virtual space, i.e, the same or a similar sensation
can be obtained by blending a small number of odor constituents.

Our group has for years been studying odor approximation to express a variety of odors using a small
number of odor components. Our group has already reported that, by using the NMF (Non—negative Matrix
Factorization) method, basis vectors corresponding to odor components can be extracted based on the mass
spectra (MS) database.

In this thesis, I firstly studied the method to analyze the ORN(Olfactory Receptor Neuron) s sensing
space to extract odor components. Secondly, I studied the method to expand the ORN s sensing space by
ORN responses prediction based upon machine learning.

In humans, it is known that an olfactory receptor responds to an odorant molecule at the front end stage
of olfaction. At the current stage, the insect’ s olfaction is more appropriate for systematic survey
than mammal’ s one since its database is available. NMF method was applied to its database to extract
basis vectors.

It was found that the basis vectors were almost evenly located according to the spatial distribution
of odors. Thus, it might be possible to express a variety of odors using odor components corresponding
to the extracted basis vectors.

Since the number of the data available in the database is still limited, we propose a prediction method
of Drosophila’ s ORN response from structural parameters of an odorant molecule and SOM (Self-Organizing
Map) was proposed. Structural parameters of odorant molecules by using Dragon were obtained. Then, SOM
maps structural parameters of an odorant molecule onto an OR response to corresponding odor. For improving
accuracy, we selected important parameters based on AIC (Akaike Information Criteria). It was found that
the ORN response prediction was roughly achieved.

Moreover, dimensionally reduction of structural parameters by using an autoencoder was performed.
Multi-layer perceptron maps the autoencoded structural parameters into a ORN response after training.
It was found that ORN responses were roughly estimated.

Response prediction of ORNs can interpolate ORN sensing space to search for odor components for odor
approximation since a huge number of data are required for analysis.

The possibility to establish general odor components was demonstrated using multi—-dimensional data
analysis method and data expanded by ORN response prediction.
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