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A Corner Detection Algorithm Based on Multi-Scale

Directional Differential Ratio

WANG Fuping, SHUI Penglang
(National Key Lab of Radar Signal Processing, Xidian University, Xi’an 710071, China)

Abstract: A new corner detection algorithm using multi-scale directional differential ratio
(MDDR) of images is proposed to solve the problem that the interference between adjacent image
structures may lead to the increase of the false detection ratio. The algorithm firstly extracts the
image edge contour of an original grayscale image using the Canny edge detection algorithm. The
differential information along the principal direction and its perpendicular direction of each
contour pixel is extracted by using the isotropic Gaussian directional derivative filter and the
anisotropic Gaussian directional derivative filter, respectively. Then, the differential ratios at
three scales are fused into the MDDR corner measure. Final corners are then obtained through
thresholding the fused measure followed by the non-maximum suppression. The MDDR
algorithm is different from traditional corner detection algorithms that use a single filter, it uses
two different kinds of filters to precisely extract the differential information along different
directions around the corners and to avoid the interference between adjacent image structures.
Thus, the corner localization accuracy is improved, and the noise-robustness of corner measures

is enhanced. Experimental results and a comparison with the chord-to-point distance accumulation
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algorithm show that the average detection accuracy of the proposed algorithm increases by

27.1%, and the average false detection ratio of the proposed algorithm is 28.4% and 32.4%

lower than those of the residual area and Gabor detection algorithms, respectively.

Keywords: edge detection; multi-scale; directional differential ratio; corner detection
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