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(57) Abstract: A neural network retraining and gradient sparsification method based on memristor aging perception, which relates to
a design for prolonging the operating life of a memristor and increasing the inference accuracy for a crossbar array. With regard to the
problem of the accuracy of online hardware inference being decreased after a crossbar array is aged, the maximum and minimum values
of a programmable weight under the current aging condition are calculated using known memristor aging information, and a neural
network model is retrained on this basis, thereby increasing the accuracy of the current online hardware inference. During the process
of retraining, network weights exceeding the maximum and minimum values of the programmable weight are automatically truncated.
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With regard to the problem of the service life of memristors being limited, during the process of hardware adjustment, derivatives
having small absolute values are discarded by means of the sparsity of neural network derivatives, thereby ensuring that no voltage is
applied to memristors corresponding to the small derivatives, stopping the aging process of the memristors and prolonging the service
life of the memristors.
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