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Congruent and Opposite Neurons as Partners in Multisensory
Integration and Segregation1 WEN-HAO ZHANG, K. Y. MICHAEL WONG,
HE WANG, Hong Kong University of Science and Technology, SI WU, Beijing Nor-
mal University — Experiments revealed that where visual and vestibular cues are
integrated to infer heading direction in the brain, there are two types of neurons
with roughly the same number. Respectively, congruent and opposite cells respond
similarly and oppositely to visual and vestibular cues. Congruent neurons are known
to be responsible for cue integration, but the computational role of opposite neurons
remains largely unknown. We propose that opposite neurons may serve to encode
the disparity information between cues necessary for multisensory segregation. We
build a computational model composed of two reciprocally coupled modules, each
consisting of groups of congruent and opposite neurons. Our model reproduces the
characteristics of congruent and opposite neurons, and demonstrates that in each
module, congruent and opposite neurons can jointly achieve optimal multisensory
information integration and segregation. This study sheds light on our understand-
ing of how the brain implements optimal multisensory integration and segregation
concurrently in a distributed manner.
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