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Electrolocation

BEIHIRNENRGTH

Electric image

Calculation of electric image
by finite-element method
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Equations of EOD calculation
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Neural pathway

Phase coding
(~ submilisecond)

Neural coding of
object features
(distance, size, shape)

Electro receptors Encoding of EOD AM
and PM

Burst coding of object features
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Neuron model
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Detection of phase difference
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Echolocation

®Distance

®Size

®Relative velocity
@®Texture

frequency

CF:constant frequency

FM:frequency modulated

Neural pathway for detecting sound

features of a flying insect
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Responses of IC neurons
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Two types of BF shifts in IC
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Future works

* Electrolocatin: electric image, neural coding of
target distance and its size, hyperacuity of phase
information,

* Echolocation: neural coding of target distance,
neural mechanism of corticofugal modulation of
tuning property

* Sound localization: information processing of 11D
and ITD, binding mechanism
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Dynamical attractor model
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Neural pathway of olfactory
processing

(mitral, granule cells)
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olfactory nerves

glomerular layer

mitral cell layer

granule cell layer

excitatory synapse

inhibitory synapse

Coding of odor information in
olfactory bulb
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Neural network model of olfactory
cortex

—»

Hierarchical discrimination of odor
components
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Neural mechanism of visual
categorization

Four features of drawing faces

Eye separation
Eye height
Nose length
Mouse height

After the learning of categorization task, IT neurons sensitive to eye separation and
eye height exhibit increased firing rates, while those sensitive to the other features

remain unchanged the firing rates. ) 4
(Sigala & Logothetis, 2000)

Neural mechanism for visual
categorization

signal

Visual feature

—__ analysis
gnos!

features
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Responses of IT and PFC neurons
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Hierarchical processing of auditory
information
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Model and results
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Attractor models

Olfactory system

Visual system

categorization, face perception, attention
Auditory system

word perception, information processing in Al
Gustatory system

Somatosensory system (tactile, haptic)
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