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In this study, we focus on the chemical plume tracing (CPT) problem, which is known as an engineering
challenge. CPT is to find an odor source using olfactory information in the atmosphere. An animal in
nature solves CPT by adaptively modifying its behavior according to the environment. Therefore, we
propose a CPT solution method with high engineering value by modeling the CPT algorithm of an animal.
In this study, we employ a male silkworm moth as a model.

To perform CPT in a turbulent environment, selecting the behavior adaptively plays an important role.
Therefore, we first examined which behavioral modifications does the moth make during CPT. In order to
evaluate behaviors quantitatively, we analyzed the CPT behavior based on flight muscle electromyogram,
which is highly correlated with walking. As a result, the behavior that utilizes the odor stimulus had a
significant difference between the beginning and ending of CPT. Next, we carried out simultaneous
measurement experiments between CPT behavior and brain and analyzed the link between brain neural
activity and behavioral patterns to clarify whether the same phenomenon occurs at a higher level such as
the brain. We measured the brain neural response from LAL (Lateral Accessory Lobe) which generates the
motion command. We employed a 20 pm electrode so as not to damage the brain. As results of the
relationship analysis of CPT behavior and LAL, we found that the moth modulates the behavior state
transition probability depending on the number of stimuli or their frequency.

We modeled the obtained phenomenon and verified its effectiveness by using a constructive method. As a
result, the search performance was improved compared to the conventional moth algorithm. This means
that we elucidated the aspect of the behavior modulation mechanism.
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