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A license plate detection method based on contour extraction that
adapts to environmental changes
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Abstract In this paper, we proposed a license plate detection method based on contour extraction that adapts to
environmental changes. The proposed method extracts contour lines using DoG (Difference of Gaussian) to remove
unnecessary noise parts in the contour extraction process. Binarization was applied in ugly outline images, and
erosion and dilation operations were used to emphasize the contour of the character part. Then, only the outline of
the ratio of the characters of the plate was extracted through the ratio of the width and height of the characters.
And the case where the outline is the longest is estimated by estimating the characters of the license plate. For the
experiment, we applied 130 image data to license plate on the front of the vehicle, oblique environment, and
environment images with various backgrounds. I also experimented with motorcycle images of different license plate
patterns. Experimental results showed that the detection rate of the oblique image was 93% and that of the various
background environment was 70% in the motorcycle image but 98% in the front image.
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Fig. 1. Features of license plate
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using DoG filtered results for a vehicle

image
(a) Original image (b) Expanded area of interest

(¢) DoG filter applied image (d) Binary image
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(a) Original image (b) Outline extraction image
(¢) Car license plate area extraction image
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Fig. 7. Determination of unnecessary contour using
gradient difference
(a) Slope between outline 0.45 or more

(b) Slope between outline 0.45 or less
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Fig. 8. Final license plate area detection image
(a) Final license plate candidate area
(b) License plate detection image
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Fig. 10. Front image of the car
(a) Original image
(b) Outline extraction image
(c¢) License plate area estimation result
image
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Fig. 11. Vehicle image with complex background
(a) Original image (b) Outline extraction image
(¢) License plate area estimation result image
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Fig. 13. Vehicle images where there are different

characters  from slanted
plates
(a) Original image (b) Outline extraction image

(¢) License plate area estimation result image
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Fig. 12. Yellow license plate image
(a) Original image (b) Outline extraction image
(¢c) License plate area estimation result image
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Fig. 14. License plate detection failure image
(a) Original image (b) Outline extraction image
(c) License plate area estimation result image
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Table 1. Comparison table of other algorithms
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[2] P. Sahare & S. B. Dhok (2018). Multilingual Character
Motorcycle 6/10 5/10 7110 Segmentation and Recognition Schemes for Indian
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