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Abstract ; The computing—in—memory architecture can greatly improve the computational energy efficien-
cy of deep neural network by analog computation. However, there is a difference between the limited pre-
cision of analog computation and the high precision of neural network training platform, which limits the
deployment of the algorithm in the computing—in—memory chips. By using the algorithm—chip joint opti-
mization of kurtosis regularization, the information entropy of neural network weight data can be in-

creased. In this way, the memristor accuracy can be fully exploit. The computing—in—memory chips sys-
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tem is based on programmable linear memristor (PLRAM ). In this system, the introduction of kurtosis

regularization can improve the recognition accuracy by about 4% , and achieve about 97% recognition ac-

curacy for keyword recognition tasks (6 categories).
y y g g
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Fig. 1 Joint optimization for computing—in —memory chips be-

tween devices, algorithms and circuits
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Fig. 2 (a) The calculated array structure consisting of PLRAM
units; (b) Errors that algorithm, hardware, and chips may in-

troduce into the computing—in—memory system
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Fig. 3 The histograms of the weight of the neural network FC1
layer training and the frequency distribution of its relative error

under different conditions
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Table 1 The results of verification accuracy and the verification

loss set on the model under different conditions
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Fig. 4 The correlation coefficients of the four—layer output of

the neural network model in different cases
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Fig. 5 The comparison of the verification setand the actual

neural network accuracy in different cases
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