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Abstract. In this paper, an automated vehicle license plate identification system is implemented based
on LabVIEW. The process includes three parts: vehicle license plate localization, characters
segmentation and characters recognition. We used color feature to detect license plate location, and
then segmentation of characters used projection, and characters recognition used OCR at last.
According to the results, the recognition efficiency and accuracy of the system are favorable.

1. Introduction

In recent years, with the increasing number of vehicle, license plate recognition (LPR) is more and
more widely used. For example, parking management, traffic safety, vehicle tracking and other fields
[1].

Realization of the license plate recognition includes three stages: localization and extraction of
license plate, character segmentation and character recognition. License locating is the difficulty of
the license plate recognition. There are many types of license plates, which vary in color, size and
shape. In addition, weather conditions, lighting, license plate fouling and other factors also affect
recognition results [2]. The role of license plate location is also very important, the accuracy of
location will directly affect the accuracy of subsequent processing results. There are many ways to
locate the license plate include method based on texture analysis [3], edge extraction [4],
morphological filtering [5], color feature [6] and so on. The method of character segmentation is
projection. At present, some new methods have appeared, such as HMM [7], which extract characters,
train and classify. Character recognition can be done using model matching and OCR methods. The
flowchart of VLP recognition system as shown in Fig. 1.
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Fig. 1 The flowchart of VLP recognition system
In this paper, license plate localization is based on color feature. This method has better results
under the condition of better illumination. In order to let the light stability can increase lighting
equipment. The projection method is used in character segmentation, and the advantage of this
method is insensitivity to light [8]. Character recognition uses OCR. It’s easy to recognize character
training and achieve better results in LabVIEW.

2. Localization and Extraction of License Plate

As examples, the plate has white words on blue background located in this paper. The basic method
of localization is: 1) First of all, according to the statistical characteristics of plates with the blue
pixels in the input image, find the most points for pixels respectively to the blue point and search
down to meet the conditions, it will be a number of license plate candidate regions in the horizontal
direction, and the starting line and end line of each candidate region. 2) Then, from the candidate area,
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columns are searched for eligible blue pixels to get their start and end columns, further reducing the
number of candidate constituencies. 3) Finally, count the number of white spots in the remaining
candidate area. After multiple positioning, the ratio of length to width and the ratio of blue to white
pixels of each candidate area can be obtained, and the eligible candidate area is taken as the final
license plate area. Result of the license plate that is segmented by this method is shown in Fig. 2.
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Fig. 2 Image capture and plate localization:(a) input vehicle image and (b) plate localization, (c)
blue pixel statistics along horizontal and vertical directions

3. Character Segmentation

Before the characters are segmented, we convert the license plate region to a binary image. IMAQ
Auto BThreshold, an automatic threshold function, is provided in LabVIEW. This function provides
a variety of ways to compute thresholds, as such clustering, metric, inter-class variance. There are
some differences in the handling of various methods. In this paper, the metric method is adopted.
Using morphological methods and statistics the area of the Unicom domain can remove irrelevant
points in the license plate area. Then, the image is inverted in order to reduce the amount of
computation and final character recognition. Statistics the number of black points in the vertical and
horizontal directions. The character position can be obtained based on statistical results. These
processing results are shown in Fig. 3.
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Fig. 3 character segmentation and extraction: (a) binary image, (b) morphological processing and

negation, (c) and (d) black pixel statistics along horizontal and vertical directions, (e) result of
character segmentation

4. Character Recognition

Using OCR(Optical Character Recognition) to identify the segmented characters. LabVIEW
provides OCR Training tools, we can easily establish a standard sample library. Select samples and
train through this tool. The appropriate number of samples and the setting of Acceptance level in the
training sample will have an impact on the recognition results.
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Fig.4 NI OCR Training
In order to further improve the recognition accuracy, the segmented characters are normalized and
then sent to the OCR system for recognition. The results are shown in Fig.
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Fig.5 (a) result of character extraction and normalization, (b) result of character recognition

5. Conclusion

By analyzing the processing results of 200 input images, the recognition rate of the system is about
95%. There are 2 reasons of errors: 1) when the color of the car body is close to the color of the
license plate, the location of the license plate is easy to fail; 2) The quality requirements of input
images are higher, the license plate unable to located because low resolution. The implementation of
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the system based on NI LabVIEW, its rich image processing function and graphical language also
reduce the development cycle and improve the development efficiency.
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