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The Design of Neural Chips with Learning Capability and Silicon Retina
Input and Their Applications in Image Processing
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Abstract

In this project, a new silicon retina
structure 18 used to develop
pre-image-processing chips with more
functions such as rotating motion sensing
velocity sensing, or intelligent motion sensing.
In researching of rotating motion sensor, an
experimental sensor chup that can detect both
the directions and angular velocities of
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rotating motions has been developed. The
correct functions of the fabricated sensor chip
have been venfied through measurements.

A new device structure called the
neuron-bipolar junction transistor(vBJT) for
the compact implementation of VLSI neural
network. The vBJT newon cell has been
successfully applied to the implementation
of the analog Hamming neural network. The
analog Hamming network can store many
sets of exemplar patterns with different gray
levels. Moreover, the mput patterns can be
weilghted or scaled to elimnate the common
offsets and increase the dynamic range and
the processing flexability. With simple and
compact structure and lugh integration
capability, the proposed vBJT has a great
potential in the VLSI implementation of
neural network.

Keywords: silicon retina -
pre-1mage-processing chip ~ motion
detecting sensor - neural network ~
vBJT - Hamming neural network
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