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Figure 1 Estimation of curvature using CTAR with chord
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Figure 3 Curvature estimation using FRPD
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Figure 4 FRPD curvature response value of four corners points in the leaf image
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Table 1 Image transformation applied on GCM dataset and CPDA dataset based images
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Figure 5 Repeatability and localization error under Gaussian noise image transformations
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Figure 6 Repeatability and localization error under rotation transformations
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Figure 7 Repeatability and localization error under uniform scale transformations
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Corner Detection Algorithm Based on Parallelogram Diagonal Theory

ZHENG Qian, LIU Shan, DENG Lujuan, WANG Qiang, ZHANG Shizheng

(College of Software Engineering, Zhengzhou University of Light Industry, Zhengzhou 450001, China)

Abstract. Corner detection is one of the fundamental topics in image processing and computer vision. The
complexity of the construction of the corner response function or the multiple smoothing of the curve often
restricts detection efficiency of the corner detection scheme. Thus, a novel method for image corner detection
based on the diagonal of a parallelogram to was proposed estimate the curvature value in this paper. Firstly, the
Canny edge detector was used to extract each edge contour from the input image. Secondly, curves were
smoothed by using anisotropic Gaussian directional derivative filter, the discrete curvature of each pixel on the
curve were estimated according to the corner response function proposed in this paper. And then, non-maxi-
mum suppression was applied to the candidate corner sets. Finally, the refined corner sets were retained with
unstable and false corners removed. Compared with the existing five contour-based corner detection algorithms,
the proposed algorithm did not require square root operation. The extensive experiments showed that the devel-
oped method could give the highest average repeatability and lowest localization error than the other five detec-
tors, while the corner detection speed was about 3 times that of CTAR. The results showed that the corner
detection algorithm using the ratio of parallelogram diagonals ( FRPD) not only had excellent corner detection
performance, but also greatly reduced the computational complexity, and has a good noise robustness.

Key words: corner detection; ratio of parallelogram diagonals; computational complexity; robustness



