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Abstract: To address the shortcomings of traditional methods in terms of rotation, scale,
illumination robustness, and computational efficiency, a template matching algorithm based on
improved ring projection and fast dynamic time warping was proposed. In the feature extraction
stage, an adaptive ring projection method was adopted, which achieved uniform sampling by
dynamically adjusting the angle step size, and it was combined with Gaussian smoothing and
illumination compensation to enhance the illumination robustness and noise resistance of feature
extraction. In the template matching stage, the fast dynamic time warping algorithm was used to
align ring projection sequences at different scales and directly calculate the scaling factor and
matching distance. Radial projection was combined to calculate the rotation angle, and the step
acceleration method was used to replace point-by-point traversal to improve search efficiency.
Experiments on the test image set show that the matching accuracy within the scale range of 0. 8~
1. 2 is greater than 97. 5%, and the matching speed is increased by 1. 84 times compared with the
traditional ring projection algorithm.

Key words: template matching; ring projection; fast dynamic time warping (fast DTW) ; radial
projection; step acceleration method
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Table 1 Average errors at different scale factors
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Fig. 18 Matching position errors under different background complexities and search step lengths
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Table 2 Average running time of each method
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