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Development of Drones Equipped with High-Speed Optical Electronic Nose Sensors:
Toward High-Precision Atmospheric Environmental Monitoring
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Landfill sites are large sources of greenhouse gases including methane
produced through biological decomposition of organic waste. In this research project, we have
developed elemental technologies toward realizing drones that can detect such greenhouse gases and
autonomously locate their sources. In order to detect a gas source on the ground, we have proposed
to utilize the airflow field produced by a multi-rotor drone hovering at a low altitude.
Experimental results have shown that gas puffs wafting near the ground can be effectively collected
to the gas sensor onboard the drone using the airflow produced by its rotors. To realize small
infrared gas sensors that fit on a drone, we have developed a miniaturized infrared light emitter by

using MEMS technologies. We also have succeeded in high-precision gas-source localization using
particle filters and super-resolution gas-distribution measurement using deep learning.
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