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Parallel-Addition Convolution Algorithm in Grayscale

Image
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Abstract Recently, deep learning using convolutional neural network (CNN) has been extensively studied
in image recognition. Convolution consists of addition and multiplication. Multiplication is computationally
expensive in hardware implementation, relative to addition. It is also important factor limiting a chip design
in an embedded deep learning system. In this paper, I propose a parallel —addition processing algorithm that
converts grayscale images to the superposition of binary images and performs convolution only with
addition. It is confirmed that the convolution can be performed by a parallel-addition method capable of
reducing the processing time in experiment for verifying the availability of proposed algorithm
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Fig. 4. Decomposition into criterion—plane
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Fig. 5. Convolution operation in edge detection
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Fig. 7. Criterion—plane
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Fig. 12. Convolution of criterion—plane
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