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Fig.5 Equivalent circuit of isolated giant neuron including ion-pumps
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Modeling of the ocular motor control system based on anatomic structures and physiological functions, and its applications to robot

eye control. Analysis of neurons and its networks for structuring electrical equivalent circuits.
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Fig.6 The surface of sclera image took by fixational

eye movement detect device

(Current Topics)
1) Development of 3D image recognition based on ocular
motor control and retina processing functions
The human eyes cannot easily focus on two separate targets at

the same time. The two eyes have their own cooperative
movements called conjugate and vergence eye movements. In
order to achieve realistic eye movements, we proposed a
binocular motor system model based on the human neural
pathways of the binocular motor system. Using this model, active
camera control systems were constructed. The system exhibited
several characteristics specific to human-eye movement,
including the following:

(1) Both cameras moved in tandem and had the same target point
in the central area. This characteristic was considered a basic
condition for structuring a stereo-image using the image
signals from both eyes.

(2) If one camera was obstructed by an obstacle, it would follow
the movement of the other camera to find the target promptly
when the obstacle was removed.

(3) This system had the ability to compensate for the blurring
caused by base movement (Fig 1, 2, 3).

2 ) Equivalent circuits of a neuron faithful to neuron

physiology

A neuron can be considered as a pulse frequency signal
processing device, which is quite different in principle to the CPU
of a modern computer. The purpose of this research is to realize
the signal processing ability of a neuron using an equivalent
circuit faithful to neuron physiology, and to propose a practical
application of the proposed devices in industry, which until now
mainly utilizes analog and digital devices. The salient feature of
the neuron equivalent circuit is that it can realize the current
regulation functions of the synapses. The proposed equivalent
circuit already has the computing functions of proportional gain,
addition, subtraction, and integration. The equivalent circuits have
the potential to realize most functions belonging to analog
computers, yet do not have weaknesses such as susceptibility to
noise, bad linearity in wide band, and so forth. Additionally, this
device can potentially be used to create a large-scale parallel
computing system through the interlinking of a great number of
such devices, like the neuron network in the brain (Fig 4, 5).

3) Detecting and analyzing the fixational eye movements

We developed a fixational eye movement detecting device,
which has the highest accuracy amongst all eye movement
detecting devices thus far. Furthermore, we are using the device
to analyze the characteristics of fixational eye movements, which
so far have not been understand in detail (Fig 6).
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