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Abstract: 
Olfaction is an evolutionary old sensory system, which provides sophisticated access to information about our surroundings. Inspired by the biological example, carbon nanomaterials-based gas sensors in combination with machine learning algorithms aim to achieve similar performance and thus to digitize the sense of smell. In this lecture, the gas discrimination and identification performance of carbon nanomaterials-based (e.g., graphene, carbon nanotubes) nanosensors are presented. Functionalized carbon nanomaterials-based nanosensor were fabricated on both single-channel gas sensor device and multiple-channel gas sensor device, and the sensing signal was acquired upon exposure to various gases. The transient features of gases were then processed from sensing signal and fed to machine learning algorithm in order to discriminate and identify gases. The developed carbon nanomaterials-based electronic olfaction system exhibits excellent gas identification performance towards various gases. The developed platform may facilitate miniaturization of e-noses, digitization of odors, and distinction of various gases, volatile organic compounds (VOCs) in emerging applications, such as pathogen detection, environmental monitoring, disease diagnosis, etc.
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