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ABSTRACT A newmethod of fast mask operators for edge detection is proposed, which is based on the matrix
factorization. The output of each component in the multi-directional mask operator is obtained adding every image pi-
xels in the mask area weighting by corresponding mask element. Therefore, it is same as the result of matrix-vec-
tor multiplication like one dimensional transform, i, e., transform of an image vector surrounded by mask with a tr-
ansform matrix consisted of all the elements of each mask row by row. In this paper, for the Sobel and Prewitt
operators, we find the transform matrices, add up the number of operations factoring these matrices and compare
the performances of the proposed method and the standard method. As a result, the number of operations with the
proposed method, for Sobel and Prewitt operators, without any extra storage element, are reduced by 42.85% and
50% of the standard operations, respectively and in case of an image having 100X 100 pixels, the proposed Sobel
operator with 301 extra storage locations can be computed by 35.93% of the standard method.
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