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Day and night license plate detection using tail-light color and image

features of license plate in driving road images

Lok-Young Kim*,

Abstract

Yeong-Woo Choi **

In this paper, we propose a license plate detection method of running cars in various road images.

The proposed method first classifies the road image into day and night images to improve detection

accuracy, and then the tail-light regions are detected by finding red color areas in RGB color space.

The candidate regions of the license plate areas are detected by using symmetrical property, size,

width and variance of the tail-light regions, and to find the license plate areas of the various sizes

the morphological operations with adaptive size structuring elements are applied. Finally, the plate

area is verified and confirmed with the geometrical and image features of the license plate areas.

The proposed method was tested with the various road images and the detection rates (precisions) of

84.2% of day images and 87.4% of night images were achieved.
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Input image
“ehicle tail lamp detection
Color extraction
Contour detection
Symmetry analysis
Feature comparison

Day/ Night classification

License plate search area estimation
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(d) Result image

Fig. 5. Reducing color spread from night images

(c) Preprocessed image
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Fig. 7. Taillight pairing with symmetry analysis
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(c) Structure element size: 20x10 rectangle
Fig. 10. Applying adaptive size structure elements
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Table 2. Experimental environments

Processor Intel(R) Core i5 @3.4Ghz
Memory 4.0 GB
Operating Microsoft Windows 7
system
Language Microsoft Visual Studio
tool 2010
Library OpenCV 2.4
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Table 3. Test set specification
Number of license
Test set Resolution | plates (Number of | Description
Images)
K-DAY | 1,280x672 565 (400) Domestic
daytime
K-NIGHT | 1,280x672 203 (150) Don”i”gehst“c

(a) Before verification (b) After verification

(c ) Before error removal (d) After error removal
Fig. 11. Verification of the license plate candidate regions

Fig. 1

2. Examples of road images
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Table 4. Tail-light detection results
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Number of 400 150
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