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Fig.1 Research demo using olfactory display at international conference
(Virtual ice cream shop).
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Fig.2 Principle of odor sensing system.
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Fig.3 Teleolfaction system (Display side).
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Advanced Information Processing Division

Intelligent Information Processing Section

(Takamichi Nakamoto Group)

(Research Field)

We study measurement of sensory information, information processing and human interface for reproducing sensory information.

Especially, we focus on olfaction.
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Fig.4 Odor approximation using odor components.
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Fig.5 Array of quartz resonator sensors
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Fig.6 Teleolfaction (Sensing side)

(Current Topics)

1) Olfactory display

An olfactory display is a device to present scents to a user. The
user can enjoy a variety of scents using the olfactory display. We
have developed the multi-component olfactory display. Since it
can generate various scents according to its recipe, it is possible to
make a multimedia content with scents using the olfactory display.
We demonstrated a virtual ice cream shop where a user can enjoy
various ice cream flavors as is shown in Fig.1. This olfactory
display is commercially available upon request.

It is preferable to reproduce a variety of smells using small
number of odor components as is shown in Fig.4. We study the
method to construct a set of odor components using mass spectra
of many essential oils and Nonnegative Matrix Factorization
method. We approximated typical essential oils using extracted
odor components and then confirmed the approximation by

sensory test.

2) Odor sensing system

Odor recognition is achieved by pattern recognition of
responses of multiple sensors with partially overlapping
specificities as is illustrated in Fig.2. We typically use an array of
quartz resonator sensors coated with organic films (Fig.5).
Moreover, we utilize biological cells expressing olfactory
receptors as sensing elements in the collaboration with biologists.

We use pattern recognition technique such as discrimination
analysis or neural network. We developed an odor recognition
chip where the neural network together with measurement circuit,
preprocessing circuit and CPU core was implemented.
Furthermore, we study sensing method robust against various

disturbances.

3) Teleolfaction

We study teleolfaction where a scent captured by an odor
sensing system at remote site is reproduced in real time by an
olfactory display when scent information is transferred via
Internet. Movie synchronous with scents appears on a tablet PC as
is shown in Fig.3. A sensing nozzle is placed on a turn table
remotely controllable by a user to sniff the scent at any place. A

photo of a sensing side is shown in Fig.6.
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