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ODOR PATTERN RECOGNITION OF THE OLFACTORY
NEURAL NETWORK BASED ON KERNEL CLUSTERING

Zhu Zhenyu Wang Rubin’
(Institute for Cognitive Neurodynamics ,East China University of Science and Technology ,Shanghai 200237 , China)

Abstract Olfactory system is an important component in biological sensory nervous system. When olfactory re-
ceptor receives odor stimulation, it will transfer chemical signal into electrical signal,,and deliver to the olfactory
bulb , where integrates and codes the olfactory information , further to the cerebral olfactory cortex to generate olfac-
tion. Establishment of olfactory neural network for the research of olfactory information processing is helpful to un-
derstand how olfactory system effectively differentiatesodors with different types and concentrations. Based on the
traditional olfactory bulb model composed of mitral cells, granule cells and periglomerular cells, olfactory cortex
was introduced to establish a complete olfactory neural network model. Meanwhile , inhibitory synaptic plasticity
was considered when network was receiving stimulation. Theresults of simulation indicated that inhibitory synaptic
plasticity could balance excitatory and inhibitory synaptic current in the olfactory cortex with specific firing pat-
terns under odor stimulation.Olfactory cortex shows different firing patterns to different odor stimulations , and pres-
ents similar firing patterns and different firing strengths to the same type of odor at different concentrations. Mean-

while ,based on hierarchical clustering and fuzzy clustering, recognition to pure odors and mixed odors is realized.

Key words olfactory nervous system, odor recognition, synaptic plasticity, kernel clustering

Received 6 August 2019, revised 12 December 2019.
¥ Corresponding author E-mail ; thwang@ 163.com



