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( Vehicle License Plate Detection Based on Mathematical Morphology
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Abstract

This paper proposes a method for vehicle license plate detection using mathematical morphology and symmetry. In
general, the shape, color, size, and position of license plate are regulated by authorities for a better recognition by human.
Among them, the relatively big intensity difference between the letter and the background region of the license plate and
the symmetry about the plate are major discriminating factors for the detection. For the first, the opened image is
subtracted from the closed image to intensify the region of plate using the rectangular structuring element which has the
width of the distance between two characters. Second, the subtraction image is average filtered with the mask size of the
plate. Third, the column maximum graph of the average filtered image is acquired and the symmetry of the graph is
measured at every position. Fourth, the peaks of the average filtered image are searched. Finally, the plate is assumed to
be positioned around the one of local maxima nearest to the point of the highest symmetry. About 1,000 images taken by
speed regulation camera are used for the experiment. The experimental result shows that the plate detection rate is about
93%.
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Table 1. Specification of Korean vehicle license plates.
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Fig. 1. Specffication of vehicle license plate of the

speed control camera image in pixel units.
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Fig. 2.
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A license plate detection algorithm based on
mathematical morphology in reference [4]: (a)
Input image, {b) Top-hat transformed image, (c)
Thresholded image (b), (d Thresholded
morphological gradient image, {e) AND operation
of (¢) and (d), and (f} result image after post
processing.
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Fig. 3. Flowchart of the proposed algorithm.
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Fig. 5. Average fitered image and its 3D plot: (a)

Average filtered image on the left image of Fig.
4 (d), (b) 3D plot of (a), (c) Average filtered
image on the right of Fig. 4 (d), and (d) 3D plot
of (o).
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Fig. 9. An example of incorrect detection: (a) Input
image, (b) Average filtered image, (c) Column
maximum graph, and (d) Erroneous result.
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