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Abstract- From last few years, vehicle plate recognition (VPR) has become a vital technology of security and traffic applications. In
this paper we present a training based approach for the recognition of vehicle number plate. The whole process has been divided into
three stages i.e. capturing the image, plate localization and recognition of digits over the plate. HOG features have been used for the
training purpose and Support Vector Machine (SVM) is employed for the classification purpose yielding in more than 99% accuracy
while recognition. The algorithm has been tested over more than 100 images.
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I. INTRODUCTION
Now a days Vehicle plate recognition (VPR) has become a vital technology for security and traffic applications that have a wide range
from traffic surveillance to parking lot access control to information management for monitoring purposes [1].[9],[10]. We can say,
VPR helps to ascertain vehicles and provides a reference for further vehicle tracking and activity analysis [1], [12]-[16].
Automatic vehicle plate recognition (VPR) plays a significant role in huge applications such as parking fee payment, electronic toll
payment, restricted area security, traffic surveillance [8]. In the detection of number plates, plate variations & environment variations
occur because VPR technology operate under dissimilar environmental conditions such as circumscribed vehicle speed, fixed
resolution, prescribed routes, specify range, rigid illumination [1]-[4], [8]. VPR technology discerns a vehicle’s number plate number
from captured image by camera. It includes object detection, pattern recognition and data image processing.
In order to verify the practicability of the VPR system it implemented over DSP i.e. TMS320C30 using Hough Transform for the
detection of vehicle license plates [11][12][18].
Earlier the VPR systems were used as part of the surveillance systems. In [8] system was used as a part of intersection surveillance
video camera system for traffic analysis.

Fig2: Character Segmentation
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This paper is organized as following: Section I describes the steps involved for the vehicle plate recognition, Section II describes the
proposed algorithm for the recognition, and section III contains the experimental results and discussions and finally the section IV sum
up the paper with conclusion.
SECTION-I
Number plate recognition basically consists of three concrete steps. These are as follows:
1. Number Plate Extraction.
2. Character Segmentation.
3. Template Matching.
1. Number Plate Extraction
In this stage the input is an image of a vehicle, and a part of the image is output which contains the potential Number plate. The
Number plate can lie anywhere in the image. To decrease the processing time, the Number plate can be distinguished by its features
rather than processing each pixel in the image and therefore only those features pixels are processes by the system. Plate region is
found out by passing a rectangular image over the previous.Fig.1 shows the extraction of plate.

Fig1: Extracted Plate Region
2. Character Segmentation
After number plate extraction character segmentation is occurred. Characters are segmented from the number plate image which is
then used for template matching.Fig.2 shows the character segmentation of captured image.
3. Template Matching
Segmented characters are template matched with the templates of each character and the number plate is identified as a
string.Fig.3&Fig.4 shows the output of string form and output after template matching respectively.

Fig.3: output after string form
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Fig.4: output after Template Matching

SECTION-II
A) PROPOSED SYSTEM
i) Image Capture and Resizing
The first phase of the process is to capture the images of the moving vehicles for which number plate is to be recognized [1],[18]-[22].
The captured image is then normalized to a standard size. After that image is converted to grayscale image. Then localize the number
plate from the captured image. Further processes are done on the localized number plate.

Fig. 5 Block Diagram for the Proposed Algorithm

B) TRAINING
Image sets of 26 alphabets and 10 numbers of different sizes and shapes are created. All these binary images are then used for the
training phase. During training, the Histogram of Gradient (HOG) features are calculated for all the images. Every image is also given
a unique label which will be useful while classifying the alphanumeric character in the test image. The classification process is done
using Support Vector Machine (SVM) classifier.
C) TESTING
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Proper image pre-processing techniques like converting to grayscale and adaptivehistogram equalization are done to get a binary
version of the test image. Connected component analysis is done on the binary image and filtered using height and width to get the
alpha numeric characters in the image. Then HOG features are found for each character and it is classified using the SVM classifier to
check if it belongs to the dataset we used while training. Once it passes the check, the image is cropped along the Y axis to get only
the region where the number plate is present.
After converting the cropped image to binary, horizontal histogram is calculated. This histogram gives information about the plate
location in the cropped image. After locating the plate in the image, again thresholding, histogram equalization is done on this image
(which contains only the number plate), and subsequently connected component analysis is done and the characters are filtered using
height and width. Then each valid character is then identified using Optical Character Recognition (OCR) and the final vehicle plate
characters are shown as the output.

SECTION-III
A) EXPERIMENTAL RESULTS
Fig. 6 shows the captured image from the moving vehicle to perform the experiment upon.

Fig 6. Image Acquisition

Fig7. Pre-Processed Image after Plate Localization
Fig. 7 depicts the pre-processed image of the number plate after its localization i.e. extraction of number plate from the input image.
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Fig8. Image filtered using Height and Width

In fig. 8 the localized number plate image has been filtered using height after applying histogram equalization on the binary image.

Fig. 9 Image Cropped along Y axis

The image is cropped along Y-axis in fig. 9 for the enlarged view of the characters.

Fig 10.Cropped Number Plate

The number plate is then cropped from the whole image to get a clear image of the characters from the whole number plate.
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Fig.11 Processed Cropped Image
The cropped image is then processed further as shown in fig. 11 i.e. filtered using height and width.

Fig12. OCR Output of the Characters

.
The outputs are shown in fig. 8 after complete process.
To measure the accuracy of the algorithm, it was tested over different images and models of the cars in different lighting conditions.
The plate localization accuracy was found to be almost 100%, while the number plate recognition accuracy achieved was 99%.
Table 1: Accuracy Comparison Results

Methods

Plate Localization %

Character Recognition %

Hitesh Rajput [1]
M.-L. Wang and colleagues. [5]
K. Deb and colleagues[6]
Y.C. Chiou. [3]
Proposed Method

97.6
99
92.4
96.2
99.8

96.4
98
99

Table 1 shows the comparison between the proposed method and some recent approaches to vehicle number plate localization
techniques. The results are measured in terms of accuracy.
SECTION-IV
A) CONCLUSION
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A training based approach has been discussed in the paper for the vehicle plate recognition. The results of the proposed algorithm
signify the superiority of the proposed algorithm over some common vehicle plate recognition approaches. For the extended work this
can be taken to blurred and distorted number plates and try to recognize the plates clearly in some real bad weather conditions where
input images are skewed.
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