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Abstract. Automatic license plate location and recognition is an important field
of opportunity for law enforcing. Cars involved in crimes can be located a lot
faster by a spread number of cameras looking for them automatically than by
visual inspection by police officers. This paper proposes a method for license
plate location and recognition of moving vehicles with complex background. The
license plate is located using color decision regions, with a two stage process
using genetic algorithms and a multilayer perceptron neural network; finally
individual characters are segmented using color and then a neural network is
used to classify them.

1. Introduction

License plate recognition is an important research topic in computer vision nowadays.
The applications range from traffic control, authentication to enter private buildings; to
toll systems in paying parking lots.

The license plate recognition problem is always divided in two steps: license plate
location and character recognition. For the location process, techniques such as vertical
edge detection [12], color classification using a neural network [9], vector quantization
[15], fuzzy logic [13], as well as directly looking for sequences of characters in the
source image are used.

The recognition problem is usually further divided into two stages [2]: character
segmentation and character recognition. Techniques often used for character
segmentation include discrete time cellular network (DTCNN) [1], horizontal and
vertical histogram accumulation through the slopes of vertical dynamic range [10] and
horizontal and vertical component connection count. For character identification
Jaccard value based templates [9], skeletization, intersection location and line tracing
[3] and neural networks [2], among others were used.

Different approaches in literature, especially for license plate location, are not
directly comparable due to differences in license plates in various locations throughout
the globe and the different environments in which license plates are acquired.

Pan et al [6] use black, wide license plates (aspect ratio of about 4:1) with a thin
white frame and white letters. Lim et al [3] use the same kind of license plates: Black,
wide with a white frame. Their paper also assumes the license plate has been pre-
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segmented, their sample image shows the license plate up close with only some of the

back of the car side showing. Zheng [12] recognizes the same k
ind of license plates.

This paper does cover location and environmental 
noise. Brugge [1] uses a wide

license plate with yellow, reflective and black letters in p
airs. The sample images

contain background information, however they are taken from a fixed location and

therefore the background is static. Chang [2] reads white 
license plates with black

numbers that have an aspect ratio of about 2:1. Chang uses a variety of angles and

complex, real life backgrounds. Nijhuis [5] reads license plat
es with reflective yellow

backgrounds, black numbers, wide aspect and a black
 thin border; also uses images

where the car fits entirely in the scene but almost fills it, not leaving much background

in the scene. Park [7] uses black tall license plates with a
n aspect ratio of about 2:1,

white letters and a white border. Images where the ca
r almost completely fills the

image as well are used. Ryung [9] works with the same type of license plates: black,

white letters, white border and 2:1 aspect ratio. The test images have a static

background. Sirithinaphong [11] uses 2:1 license plates with white
 background and

black letters without much environmental noise.

This paper proposes different hybrid methods for license plate location, and

recognition with complex background. First, a license 
plate location method using

vertical edge detection and aspect ratio information was tested. A second one that uses

two different neural networks, one to perform color segment
ation and the other one to

identify license plate candidates. Finally, the third one use
s a genetic algorithm to find

Decision Regions of Color (DRC) in the RGB color space to perform color

segmentation and then a neural network to classify this 
DRC is used. Then the

recognition stage is done using a neural networ
k.

The results of this paper, and other papers in literature, can not be directly compared

because of the differences in the license plates as well as the differences of the

environments under which the images of the plates are captured. Furthermore, some

papers consider location or recognition of the plate only, not both.

2. Methodology

The proposed methodology is divided in four stages: preprocessing, license plate

detection, character segmentation and character recognition. In the first two stages, it

can be considered that the image may contain zero, one or more license plates, with

natural (complex) backgrounds.

Three license plate detectors were proposed. The first license plate detector looks

for vertical lines in the preprocessed image and then uses the aspect ratio information

of the lines found to figure out where the plate may be; the second detector uses a

neural network to convert the colors in the original image into predefined color classes;

separating what is a license plate from what is not. Finally, for the third detector, a

genetic algorithm was used to find a Decision Region of Color (DRC) in the RGB

space that define the colors contained in the plates and finally the image was then

segmented using those colors with a multilayer neural network perceptron.

The character segmentation module takes a license plate image and separates the
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