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Numerical Examination of Associative-Memory Image Sensors Using Non-
monotonic CDMA Neural Networks
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Yusuke Kanazawa!, Tetsuya Asaif and Yoshihito Amemiya'

Abstract We propose a construction of intelligent image sensors that perform associative memory tasks with nonmono-
tonic CDMA neural networks. The CDMA approach allows implementing Hopfield’s associative neural network on a 2-D
rectangular grid (chip), while the storage capacity of the chip is increased by employing a nonmonotonic transfer function.
The numerical results of the nonmonotonic CDMA neural networks indicated that i) the CDMA network performed the
associative memory task well although the multiple-valued outputs were muxed and demuxed by the CDMA, ii) the number
of neurons that could be implemented on a 1 cm x 1 cm chip was 340 for a 0.6-um CMOS process, and iii) the storage
capacity (the number of stored patterns per number of neurons) was approximately 0.3, which implies a possible development

of associative memory systems on image sensors.
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full-connected neura network

(b) 2-D arrangement of neurons
for integrating in image sensors
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Layout of full-connected neural network; (a) conventional

arrangement of the Hopfield neural network; (b) 2-D ar-

rangement of neurons for integration with image sensors.
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(8 mutua connected network
with 2 neurons

(b) network of 2 neurons
using CDMA technique
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CDMA scheme for a neuron; (a) mutual-connected net-

work with 2 neurons; (b) a network of 2 neurons usig

CDMA technique.
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(b) Memory circuit

(d) MUX circuit
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Unit circuits of CDMA Hopfield network; (a) DEMUX circuit; (b) Memory circuit; (¢) Nonmonotonic

neuron circuit; (d) MUX circuit.
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