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Abstract- Artificial neural networks are one of the most influential and important branches of science in the past
decades, which have been used in a wide range of applications such as medical and pharmaceutical services,
voice and speech recognition, computer vision, natural language processing, video and image processing, etc. .
In order for neural networks to have the most efficiency, the algorithms used in them must have deep networks
with many layers, which requires very high computing power both in the network training stage and in the
inference stage. In recent years, approximate computing has been one of the most promising approaches to reduce
energy consumption in applications that can tolerate accuracy reduction. In the proposed method, specific to the
first layer of the convolution neural network, in order to compress and reduce the computations, each pixel is
given a label using the K-Means clustering algorithm on the input images, and based on that, the convolution
process is performed using the average of the clustered pixels, which it will reduce the number of multiplication
operations by at least 90%. Then, in order to further compression, using one of the neural network pruning
methods based on the L1-norm criterion, different amounts of pruning are applied to all the layers of that network.
According to the results of this research, the criteria of accuracy, efficiency, and parameter size of convolutional
neural networks have been improved using the proposed method on 2 separate convolutional neural networks
and on 4 different datasets.
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MMac MMac MMac
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