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Print image registration algorithm based on outer contour and Hough transform
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[ Abstract] In order to solve the problem that the accuracy and speed of traditional printed image registration algorithms cannot be
achieved, this paper proposes a printed image registration algorithm based on outer contour and Hough transform. Perform grayscale,
denoising, contrast enhancement, and image segmentation to complete image preprocessing. Obtain the outer contour of the printing
area according to the image segmentation result, calculate the centroid coordinates of the outer contour, obtain the offset, and then
calculate the rotation amount according to the contour, and perform rigid transformation and bilinear interpolation on the image to be
registered according to the offset and rotation amount. Complete the rough registration of the image; limit the dynamic parameters of
the Hough transform in the ROI area to calculate the straight line in the ROI, obtain three coordinates according to the intersection of
the straight line, and perform affine transformation and bilinear interpolation on the image to be registered according to the three
coordinates. Image fine—registration. The experimental verification shows that the average NNC coefficient of the registration result
of this algorithm reaches 0.903 264, and the average registration time is 256.91.
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Fig. 1 Original image of print
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Fig. 2 Preprocessing results
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Fig. 4 The general idea of registration algorithm
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Fig. 5 Outer outline of print area

ARSI 3 ML i A2 7= T8 K PR A By
A SRR R AE— MR/ NE I, R I 80252 B
8 A R LA, R R IR 120 % A AG DM PO OH
JE AR T RGP ER
2.2 EIREGEIE

BEFE— KA IR ARYEAF R SR B , XA
M PG EA T4, A&l 6 F

W
o

Blo BIHRMRIREILSL
Fig. 6 Cropped Template Image
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Tab. 1 Some parameters of Hough transform
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Fig. 9 Schematic diagram of offset and deflection angle calculation
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Fig. 10 Image and parameter space transformation
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Fig. 16 Comparison of NCC coefficients of each algorithm
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Fig. 17 Time—consuming comparison chart of each algorithm
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Tab. 2 Performance comparison of each registration algorithm
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