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Abstract

Aiming at the problems of a large amount of computation and no rotation invariance of the tradi-
tional template matching algorithm based on correlation, a fast template matching algorithm
based on circular projection and radial projection is proposed. Firstly, the circular projection
vector is quickly obtained by using jump step size and Gaussian pyramid strategy, and then the
NCC similarity measurement method is used for rough matching; then, the accurate position of the
template image in the image to be measured is obtained by fine matching; Finally, the rotation an-
gle between the template and the image to be matched is obtained by radial projection. The expe-
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rimental results show that the template matching algorithm based on circular projection and
radial projection can not only solve the problem of rotation invariance, but also accurately obtain
the rotation angle between the template and the image to be matched, and the matching speed is
also fast.
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Figure 1. Schematic diagram of circular formwork
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Figure 2. Circular projection matching analysis
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Figure 3. Template and its down sampled image
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Figure 4. Schematic diagram of radius step and angle step
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Figure 5. Formwork
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Figure 6. Diagram to be matched
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Table 1. Matching scores under different angles
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Figure 7. Matching results of traditional template matching algorithm at 0°~60°
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Figure 8. Matching results of template matching algorithm in this paper at 0°~60°
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Table 2. Average matching time of different methods
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Table 3. Matching results when radial projection vector search steps are different angles
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