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Abstract: To improve the low accuracy of corner detection under mixed noise, a corner detection
algorithm with nonlinear directional derivative (NDD) is proposed. Canny algorithm is used to
extract the edge contour of the original image. The spatial double windows of isotropic and
anisotropic Gaussian directional derivative filters are constructed respectively, and the fast NDD
features obtained by histogram layering technique are calculated for each edge pixel. Quantizing
the direction and producing K discrete directional filters, the main direction from the maximum
value of the response vector is determined. The ratio values of the nonlinear derivatives of three
scales are fused into a new corner measure, and the corner detection is achieved by thresholding
and non-maximum suppression. A fast nonlinear filtering technique based on histogram layering
technique is proposed, which effectively suppresses salt-and-pepper noise and Gaussian noise, and

makes the corner measure robust to mixed noise. In addition, the directional selectivity and
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multi-scale characteristics of anisotropic Gaussian filter effectively improve the detection accuracy

of corner features. On the image data set for corner detection, different algorithms are used for

the images disturbed by Gaussian noise, salt-and-pepper noise and the mixed noise, to determine

the correct corners and the false corners, and the average accuracy experiment in different image

transformations is carried out. The experimental results show that the corner detection accuracy

and average repetition rate of this algorithm are better than that of the other corner detection

algorithms in salt-and-pepper noise and mixed noise. Compared with some competing algorithms,
the average detection accuracy of this algorithm is 5. 4%, 13.1%, 11.6%, 9% and 7. 3% higher
than that of CSS, CPDA., ANDD, Gabor and MDRR, and the average error detection rate is
86.9%, 86%, 86.5%, 83.7% and 83.9% lower than that of them. This proposed algorithm

overall outperforms the others.
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