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A method to reduce the influence of IR-Drop
based on sparse training and clustering
WANG Zijie
(School of Computer Science and Information Engineering, Hefei University of Technology, Hefei 230601, China)

[ Abstract] Memristor based Crossbar has a good effect on accelerating neural network calculation.However, the Memristor based
Crossbar will be affected by IR —Drop, resulting in the decline of the calculation accuracy of the Memristor based Crossbar.
Therefore, a scheme is proposed to improve the calculation accuracy. The scheme is based on sparse training of weight matrix and
clustering the row vectors of the weight matrix. Firstly, by analyzing the influence of IR —Drop on Memristor based Crossbar,
according to the mapping relationship between Memristor based Crossbar and weight matrix, the weight matrix is sparsely trained,
and the weight affected largely by IR—Drop is set to zero. Then the row vectors of the weight matrix are clustered, the nearly all zero
row vector is found, its weight is set to zero, the weight matrix is retrained on the premise of ensuring that the zero weight remains
unchanged, and then all zero row vector and all zero column vector are deleted to reduce the scale of the matrix. Finally, under the
influence of IR —Drop, the weight loss of the row vector of the weight matrix is calculated, the row vectors are arranged in
descending order according to the loss, a new weight matrix is gotten, and it is mapped to the Memristor based Crossbar.
Experiments show that after this scheme, the IR —Drop of Memristor based Crossbar is significantly reduced, which effectively
improves the calculation accuracy and reduces the hardware scale.
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