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ABSTRACT: Abstract: Recently, the study on License number plate recognition is one of the most inspiring and
ambitious task. Since, it is applied to Border crossing vehicle, toll-collection at highways, traffic management, parking
management at variant locations etc. In addition to, when any vehicle is missing, the license plate assists to find the
missing vehicles and also location of the accidents. The over-speed vehicle captured in the surveillance camera is not
visible to human because of its low-resolution. Thus, the issue, license plate image blurring under fast motion is
convoluted in linear with modeled angle and length should be studied. In this paper, we have proposed a sparse-
representation model that detects the number plate in fast motion system. To do so, the sparse coefficients are
calculated for recovered image when kernel angle corresponds to motion angle. Then, the kernel length is estimated
with radon transform in Fourier domain. Atlast, plate number recognition process is then applied for blur removal. The
plate number recognition process is done in three steps, namely, Character segmentation, Optical character recognition
and template matching. Experimental analysis is carried out using MATLAB, programming language. A performance
result is achieved in terms of accurate detection with minimized time duration.

KEYWORDS:License number, Plate recognition, Surveillance camera, Template matching, Image blurring and Fast
motion.

I. INTRODUCTION

Presently, the technology developed in License Plate Recognition (LPR) [1] has been implemented in our
daily life in extensive manner. The applications like toll-collection at highway, managing the traffic, parking
management, border crossing vehicle etc, which are collectively known as ‘Intelligent Transportation Systems (ITS)’
[2]. The identification of the vehicle system operated by three processes, namely, license plate location, license plate
segmentation and character recognition systems. The license plate location helps to find the location of the vehicles and
extracts the number plate. Segmentation process helps to segment the number from the plate which eliminates the
special symbols and characters. The character recognition systems analyse the image and then recognizes the patterns.
Generally, the license plate is captured in low-resolution which will not effective to directly extract the images [3].

Motion blurring is one of the major reasons for poor image quality [4]. The captured objects are moving
rapidly if the period of exposure time is adaptive. In that case, the image appears blurry in relative motion between
object and the scene. In order to enhance the image quality, the camera resolution has to be increased. The role of the
signal processing techniques is to retrieve the High Resolution (HR) image from obtained low-resolution images.
Henceforth, resolution enhancement is one of the most inspiring research topics in the image processing systems. The
maintenance cost for LR images is very low than the existing images. Since, license plate is the primitive proof of a
vehicle. The image capturing on the location framework over the urban communities is a highly risky tasks.
Presentation time of the image is one of the measuring parameter of the blur image. In the video shooting scenario, the
presentation time is largely dependent on image enhancement [5].

Anyhow, under poor enlightenment circumstances, the camera needs to delay the presentation time to acquire
a completely uncovered image, which effectively causes the movement blur. Furthermore, for high-determination
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digital cameras, fast videography is likewise defenseless to the blur movement. Generally, a license plate location
system has to solve problems: where a license plate located and how long it is. Usually, the candidate position of
characters in the license plate is determined later. There are many challenges in license plate location in an open
environment, such as various observation angles from cameras, differently sized license plates and poor image quality
from uneven lighting conditions [6].

The rest of the paper is organized as follows: Section Il describes the related work; Section Il presents the
proposed work; Section IV depicts experimental analysis of the proposed algorithm and atlast concludes in Section V.

Il. RELATED WORK

License plate recognition [7] is a significant study in the video analysis process. Several researches have been
carried out to predict the vehicle type like scooter, truck, scooter or motorcycle. Generally, the sobel filter is used for
predicting the edge of vehicles. The concept of contourlet transforms and support vector machine are also used for
finding the vehicle model. The author in [8] studied this concept using 70 images. Their framework was sufficient in
real-time video stream process. Similarly, the author in [9] studied in monocular images for vehicle recognition
systems. The canny edge detection algorithm was also used for detecting the presence of the vehicle. The author in [10]
framed Maximum Average Correlation Height (MACH) which intelligently recognizes the vehicle types irrespective of
the scale and rotation of the vehicles. The author in [11] suggested an enhanced MACH which used filtering technique
to find targeted objects. Similarly, log r-theta mapping is also used for creating in-plane rotation and the variance of the
scale.

The author in [12] studied about the Optical Character Recognition (OCR) that transforms the scanned images
into machine coded text. Feed-forward network is used for estimating the non-overlapping character of the image sets.
The study was further extended to the Artificial Neural Networks (ANN) [13] which wisely applied to pattern
recognition model. Similarly, the work done by [14] studied the feature extraction and binary pixels value to categorize
the neural networks. Usually, the neural networks help to achieve better performance results even in difficult scenario.
The extraction of features from the set of resources is a quite daunting task. Similar methods are present which use
extra procedures during the training stage or after obtaining the results of neural network to handle difficult characters
that belong to the set of ambiguous characters.

In multi-image based SR approaches used multiple low resolution images is assumed same size images while
in LPR case [15], there are different sizes of LR images because a license plate is usually captured when the vehicle is
moving. Hence, images captured at different time instances may provide different perspectives because they were
captured at different angles in the field of view. This makes the registration task even more difficult. Another drawback
of previous LPR deblurring researches is that the three parts of license plate recognition are not considered, and the
plate is cropped manually.

I11. PROPOSED WORK

This section depicts the proposed algorithm used for predicting the license number plate. The proposed
algorithm is explained via seven modules, namely,

a) Blur Kernel Method: Generally, the obtained image is processed into convolution matrix. This matrix further
assists to find the blur, sharpness, embossing, detecting the edges etc. Once the above details of image are
found, the convolution process of the kernel is also studied. The origin depicts the kernel position of the
system.

b) Gray Scale transformation: The convoluted image is transformed into gray scale images. The three parameters
namely, hue, saturation and brightness are measured from the gray scale images. The hue defines the apparent
color shade and the saturation depicts the apparent color intensity. Based on the camera settings, the color of
the images varies accordingly.

c) Fourier Transform: One of the image processing tools is the Fourier transform that decomposes the image into
its relevant sine and cosine components. Generally, the image in spatial domain will not contain the
frequencies of the image. The number of frequencies corresponds to the number of pixels in the spatial domain
image, i.e. the image in the spatial and Fourier domains are of the same size.
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d) Radon Transformation: Radon transformation is the mathematical function that defines the function f over the
plane in two-dimensional space. Initially, the function is converted into integral planes with Euclidean
distances. It is also known as Penrose transform.

e) Morphological operation: It refers the non-linear operations that include the shapes or morphology of features.
These are processed over binary images. In some cases, the gray scale images shall also use morphological
operations.

f)  Monte Carlo method: It is the class of computational algorithms that obtain numerical results from the random
sampling inputs. It contains three classes, namely, optimization, numerical integration and generating the
probabilities.

g) Deconvolution method: Deconvolution is an algorithm-based process used to reverse the effects of convolution
on recorded data. The concept of deconvolution is widely used in the techniques of signal processing and
image processing. Because these techniques are in turn widely used in many scientific and engineering
disciplines, deconvolution finds many applications.
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Fig.1. Proposed architecture

IV.EXPERIMENTAL RESULTS

This section depicts the experimental analysis of our proposed algorithm using MATLAB, programming language. Better
interfaces are created which shows the efficacy of our proposed algorithm.
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Fig.2. Start page of the vehicle number detection Fig.3. Blur image is taken as the input image.
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Fig.8. Deconvolution processes from the radon transform
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Fig.12. Performing the deblur operations to find the number plate. Fig.13. Distinguishing no.of points in clusters.
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Fig.14. Detecting the vehicle number by performing the functions like plate region, character, EM cluster, deconvolution, weiner
filter and PSF.
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V. CONCLUSION AND FUTURE WORK

In this paper, we have solved the issue of vehicle number plate detection in an intelligent manner. The

database image consists of different blur images. License plate recognition may be complicated by frames that obscure
parts of the plate, debris, complex backgrounds, and a wide variety of fonts. Furthermore, license plates are not
configured in a standard format; license plates typically vary across issuing states and countries. Recognition systems
must also account for rotation in the plane if a license plate is improperly mounted.We have designed an intelligent
vehicle number plate recognition system that effectively recognizes and detects the number plate of the vehicle. By
estimating the blur and deblur operations, the number plate is detected. Performance analyses in terms of number of
points in cluster and kernel length are estimated.
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