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Fast Corner Point Detection Method Based on Template Matching
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[ Abstract] Corner point detection is an important part of camera calibration , as its'detection accuracy will directly affect
the accuracy of camera calibration. Camera calibration can determine the internal and external parameters of the camera by
performing corner point detection on checkerboard images, but traditional methods preserve more redundant information
while detecting the corners of the board, and fail to give accurate position of the corner points of the board. To address the
problem, this paper proposes a more efficient checkerboard corner point detection method. The checkerboard corner point
is characterized by the fact that it is the junction point of two pairs of symmetric local gray areas,and this feature can be
used to build the matching template. The response point with higher matching degree is used as the candidate corner
point. The threshold method is used to process the non-corner points, and the non-maximum value suppression and
gradient statistics are used to screen the target corner point. Experimental results show that compared with the corner point
detection methods which optimize the corner point set by checkerboard texture and geometric features, the proposed
method can improve the detection accuracy,shorten the process of detection,and effectively detect the checkboard images
and distorted images in complex environments.

[ Key words] template matching; corner point detection; sub-pixel positioning; non-maximum value suppression;
gradient direction
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Fig.1 ~Corner point detection procedure based on template

matching
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Fig.2 Two archetypes of corner point
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Fig.5 Corner point figure before and after the threshold
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Fig.6 Corner point figure after sub-pixel positioning
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algorithms
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Fig.8 Checkerboards for the test
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Table 1 Comparison of the number of corner points detected

Bk A1 B2 M3
SUSAN %3 609 593 786
Harris 5.3 302 286 314
SCHk (12 ] 5k 69 59 75
A 54 48 64
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Table 2 Comparison of corner points detection accuracy %

Rk B ML 2 B3
SUSAN % i 8.867 8.094 8.142
Harris 553 17.881 16.783 20.382

SCHk[ 12 ] Bk 78.261 81.356 83.077
AR 100. 000 100. 000 100. 000
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Table 3 Comparison of detection time of corner points s

Bk A1 LA 2 B3
SUSAN 23k 3.243 2 2.794 6 2.091 1
Harris 4.9 2.005 1 1.237 7 1.562 8
SCHk[ 127588 0.725 6 1.091 5 0.556 1
FN GRS 0.659 1 0.779 6 0.438 9
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Fig.9 Influence of light source on corner point detection
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Fig.10 Fish-eye image and detection result
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Fig.11 Corner point detection of distorted image
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