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Otsu thresholding method based on projection of
cross section for image segmentation
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Abstract: Due to the disadvantages existing in the conventional three-dimensional Otsu (3D Otsu) method, such as poor
anti-noise capability, high computational complexity and difficulty to extend to multilevel thresholding, a new Otsu
thresholding method based on projection of cross section was proposed. A plane perpendicular to the main diagonal is
used to cross the 3D histogram. Then the projections to the main diagonal from the points in the cross section, are used to
establish a new histogram. Based on the histogram, the image can be segmented by 1D Otsu. In order to further enhance
the anti-noise capability, the post-processing strategy based on threshold is applied to the processed image. The experi-
mental result shows that this method has significant improvements in computational efficiency and anti-noise capability,
and can segment the images corrupted with different noises well.
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FET I =4 Otsu 4% 0.981 1 0.0509 4.003 8 0.949 3 0.1255 4.043 1 0.9397 0.1523 4.037 4
TFEIES Otsu % 0.991 1 0.0177 1.861 4 0.9527 0.104 5 1.868 1 0.947 0 0.1210 1.869 7
YIH PSS Otsu ¥4 0.958 4 0.090 1 1.0217 0.959 3 0.088 2 1.0397 0.946 1 0.123 8 1.034 2

ST ALY Otsu ¥2: 0.984 0 0.0317 2.770 8 0.960 1 0.086 2 2.788 7 0.953 1 0.104 8 27829
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