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Data Field-based Feature Extraction Method for Sparse Binary Image
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Abstract In order to extract the image feature automatically, a novel data field-based method for sparse binary image
was proposed from the point of view of the physics-like field theory. First, the method constructs a map from grayscale
space to potential space by producing the data field for a given binary image. Next, it calculates the potential value and
the principal direction for each pixel with non-zero value by scanning its 8-connected regions,and then obtains the po-
tential matrix and the direction angle matrix. Finally,it generates the feature vectors and its corresponding visual curve
after the normalization of potential value and principal direction, The proposed method solves the issue on image feature
extraction using data field,and it can keep a balance between the locality of image grayscale space and the globality of

potential space in data field. The quantitative and qualitative experiments with the handwritten digital images indicate

that the proposed method yields accurate and robust feature extraction results,and is reasonable and effective,
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N51 0.014 2.211 —1.372 —3.797 0.9983 0. 2849
N52 0.118 —3.972 1,618 —14.769 0.9974 0. 3429
N53 0.014 —5,011 —1,372 9. 886 0. 9983 0. 2379
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