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ABSTRACT

In response to diverse external stimuli, sensory receptors generate spiking nerve signals. These generated signals
are transmitted to the brain along the neural pathway to advance to the stage of recognition or perception, and
then they reach the area of discrimination or judgment for remembering, assessing, and processing incoming
information. We review research trends in neuromorphic sensory perception technology inspired by biological
sensory perception functions. Among the various senses, we consider sensory nerve decoding technology based
on sensory nerve pathways focusing on touch and smell, neuromorphic synapse elements that mimic biological
neurons and synapses, and neuromorphic processors. Neuromorphic sensory devices, neuromorphic synapses,
and artificial sensory memory devices that integrate storage components are being actively studied. However,
various problems remain to be solved, such as learning methods to implement cognitive functions beyond
simple detection. Considering applications such as virtual reality, medical welfare, neuroscience, and cranial nerve
interfaces, neuromorphic sensory recognition technology is expected to be actively developed based on new

technologies, including combinatorial neurocognitive cell technology.
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DCN Dorsal Column Nuclei

DRG Dorsal Root Ganglion

LTMR Low-Threshold Mechanoreceptor
PC Pacinian Corpuscles

PSDC Postsynaptic Dorsal Column

RA Rapid-Adapting

S1 Somatosensory cortex

SA Slow-Adapting

VPL Ventral Posterior Lateral thalamus
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