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Abstract- Automatic License Plate Recognition is a challenging area of research due to its importance to a wide variety of 
its commercial applications. Three phases are used for license plate recognition The initial phase is to capture the car image 
using sensors like camera and extract the license plate image from the input image.  The next phase is to segment the license 
plate for extracting the characters from the image of the license plate which are based on features like color, shape, etc. The 
final phase is to detect and recognize the segmented characters of the license plate. This paper studies on different types of 
approaches and its challenges involved in detection, localization and recognition of license plate numbers. 
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I. INTRODUCTION 
 
License plate recognition is a surveillance method 
which uses character recognition methods on images  
to read vehicle registration plates.  This has gained 
importance in analyzing city traffic peak periods, 
prevents vehicle theft, thereby it provides security for 
the vehicles which in turn has advantage to improve 
safety during fraud situations It has got many real 
time applications such as parking, tolling, border 
control etc. It is also known by other names such as 
automatic number plate recognition, car plate reader, 
optical character recognition, automatic vehicle 
identification. License plate detection has challenges 
based on factors such as plate variations and 
environmental conditions such as location and size of 
plate, size, color and the font which is used in license 
plate, background and illumination factors for 
detecting a license plate. License plate recognition 
system is presented in Section 2.Fig 1 depicts the 
general license plate recognition system. Literature 
survey is done for each stage for license plate 
recognition in Section 3. Section 4 explains about the 
existing challenges .Finally Section 5 provides 
conclusion.  

 
Fig 1. License Plate Recognition System. 

 
II. LICENSE PLATE RECOGNITION 

SYSTEM  
 
It is a special form of optical character recognition.  
It automatically reads the vehicle license plate 

number of the images. Reading automatically license 
plate number means transforming the pixels of the 
image into ASCII text of the number plate. Capturing 
of fast moving vehicles needs technique to avoid 
blurring of images. The two technical issues in 
license plate recognition are quality of license plate 
recognition software with its applied recognition 
algorithm and quality of image obtained using a 
camera and its illumination. License plate recognition 
software should posses features such as high 
recognition accuracy, fast processing speed, type of 
number plates it can handle etc.  
 
III. LITERATURE SURVEY  
 
3.1 LICENSE PLATE DETECTION  
3.1.1   Edge based detection  
It is a fast and simple approach. It is based on 
detection of discontinuity of points and tries to locate 
the point with more or less abrupt change in gray 
level.  Vertical edge detection methods are used to 
find the candidate regions in the image and it also 
uses a Sobel filter to detect edges.  Edge detection 
methods are sensitive to background edges which can 
cause bad results when applied to images with 
complex background. Vertical edges are recognized 
for vertical projections in each one level, first. In this 
strategy the plate is located utilizing the edge 
recognition systems. This strategy recognizes the 
plate characters from the pictures (images) taken 
from different environments. At first the 
preprocessing is carried out. The size of the vertical 
inclinations is utilized to distinguish the plate’s area. 
The Sobel operator is utilized for edge location 
which is computationally cheap for detection 
purpose.  
  
3.1.2 Morphology based approach  
It is related to shape or features in an image. It relies 
on the relative ordering of pixels and not based on 
numerical value. It involves in removing the 
imperfections in the structure of the image. It 
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generally performs two operations, erosion and 
dilation, which is important for recognizing the 
pattern used in license plate for eliminating the noisy 
objects from the license plate and retaining objects 
which are expected to represent the targeted pattern.  
In a license plate detection dilation followed by 
erosion is used to fill the noisy holes and to connect 
the broken symbol. This will remove redundant blob 
and discard small blobs as noise.  
   
3.1.3 Sliding concentric window  
This technique is used for faster detection of regions 
of interest in an image. It is used to find the 
irregularity in an image using standard deviation and 
mean. The two stages use in license plate is given by 
two concentric windows in particular A and B filter, 
aggregate the image from left and right of the given 
input image. Estimations such as mean and standard 
deviations are calculated for the two windows. If the 
actual estimations in two windows exceed the fixed 
limit, the focal point of the window is considered to 
fit the Regions of Interest.  
  
3.2 LICENSE PLATE LOCALIZATION  
3.2.1 Global image information  
Connected component analysis (CCA) is a 
preprocessing technique used in binary image 
processing.  Any set of pixels which is not separated 
by boundary is called to be connected. This technique 
is used to scan the image and group them based on 
pixel connectivity. Pixel connectivity can be either 
four point or eight point connectivity whose output 
will be an array of N objects. A methodology for 
restricting of number plates utilizing joined 
segments. First, place the image to be transformed to 
get quality with a specific end goal to gain by the 
further steps. Color images change to the YUV 
model; Y stands for Luma part (the brilliance) and U 
V is the chromatin’s (shade) parts. Next the image is 
set to a limit so that the characters of the number 
plate are looking not the same as the foundation. A 
set of components which can be a set the plate 
characters. The threshold image is then named as 
high contrast spots. A spot here is a pixel or 
gathering of pixels. Undesirable spots are disposed 
of. The spot is disposed off if one of the given bellow 
conditions is satisfied: the width of the spot is more 
modest than 3 focuses, the width of the spot is greater 
than 1/4 of the info picture width, and the height of 
the spot is smaller than 8 focuses and so on. Next the 
images recognized which generally continues in the 
applicable area. The area of each one spot in the 
picture is broken down and if there is an alternate 
spot of the same size in this area the spots are 
assembled.  
 
The gathered spots are known as a portion. At last 
unnecessary spots are uprooted. This system is 
straightforward and free of the plate position yet is 
delicate to get skewed plates.   

3.2.2. Color information  
In this strategy the restriction is based on location of 
the number plate by utilizing shade qualities of the 
plate. The information is the RGB color picture. Here 
four colors taken into consideration, namely white, 
blue, red and green. Next edge identification was 
carried out by considering above four colors. 
Presently the RGB shade space is changed over into 
HSI space. Candidate regions of the plate are found 
using the above color information then it is compared 
with the width to height ratio, foreground and 
background color with current plate standard and 
separated to plate and non-plate region.   
 
3.2.3 Texture Features  
Texture is a feature that can help to segment images 
into regions of interest and classify them. It gives 
information about the spatial arrangement of colors 
or intensities in an image. A strategy for number 
plates of Chinese plates was given. The limitation 
was the quantity of edge focuses, the length of the 
allowable plate zone and the quantity of each one line 
of edge focuses. The information, pictures were 
preprocessed by average channel and from there on 
by utilizing Sobel edge discovery the edge focuses 
were structured. Binarization of the resultant image 
was carried out to lessen the invalid and undesirable 
divides in the image. The degree between the 
quantity of edge focuses and the length of the permit 
plate territory is from 3.9 to 13. The segmented range 
and column extent were located and focused around 
the quantity of edge focuses, the length of the plot  
region and so on. The rough confinement was carried 
out focused around the base and most extreme edge 
focuses.   
              
3.3 LICENSE PLATE RECOGNITION  
3.3.1 Plate discovery  
This system incorporates three steps: detects the plate 
position, segments character, and distinguish it. In  
this system, the vehicle plate discovery stage it  
utilizes a combination of Hough transform with 
Contour  detection. Hough transforms overcomes the 
issues such as rotation, lighting and low contrast 
problems Projection technique is utilized within the 
character segmentation step to find character position 
on the plate. In segmentation step, an optical 
character recognition module, executed by using a 
Markov model. Characters such as 8 and B, 0 and D 
are recognized using special processing systems. 
Template matching is one of the most common 
methods for recognizing the characters. Size of 
character images is same as the templates and each 
pixel in the extracted character image from the 
7license plate is compared to its corresponding pixel 
in the template.  
 
3.4 USING EVOLUTIONARY ALGORITHMS  
It is a population based optimization algorithm. This 
algorithm involves finding the fittest individual from 
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a given population, based on these candidates are 
chosen to reproduce the next generation by applying 
recombination and mutation. Recombination is 
applied for more than one selected candidate, which 
results in producing new candidate, whereas mutation 
is applied to one candidate and results in new 
candidate. This process is repeated until a sufficient 
solution is found. License plate uses two 
evolutionary algorithms, namely genetic algorithm 
and particle swarm optimization algorithm.  
  
3.4.1 Genetic Algorithm  
Genetic Algorithm, used in license plate detection 
was based on pixel color features for segmenting 
images into plates and non plate regions which  are 
followed  and  depend  on shape features. It was 
being used to search a fixed particular rectangular 
area which had a similar texture feature as that of 
prototype template. Genetic algorithms used to locate 
the plate vertically after detecting left and right limits 
of a horizontal symmetry. A genetic algorithm is 
used for reading a Pilate's character using decisor 
where two or more characters represent the region, 
the genetic decisor decides which character will be 
recognized.  
 
3.4.2 Particle Swarm optimization  
A plate featuring with a high density of pixels with 
horizontal gradient values is due to the contrast 
between plate’s background and letters on the plate. 
The horizontal gradient can be easily calculated using 
differences.  The two Search stages are Global search 
and Local search. Global search is used to detect 
within the whole image. Local search is focused on 
the region of interest defined in the previous stage to 
detect good plate candidates The goal is to find 
regions features with a high density of high-gradient 
pixels To prevent swarms from converging towards 
isolated pixels, fitness has two terms, namely 
punctual fitness and local which depends on visual 
features and local fitness, proportional to the number 
of neighbors.                                               
 
IV. CHALLENGES  
  
The existing system is based on methods using 
features like edge based detection whose main 
drawback was that they are less immune to noise and 
does not work with edges which are ill defined, color 
based methods where each pixel in the colored image 
had a different intensity so the amount of 
computations is more and the pixels to be expanded 
cannot be selected accurately as the luminance is a 
variable factor. Table 1 provides accuracy achieved 
using various features based on the license plate.  
The existing genetic algorithms used in license plate 
lacks invariability to scaling as it uses fixed 
parameters to fix the size of the plate and it is 
sensitive to presence of model identification and text 
such as  bumper stickers and other objects which are 
below the vehicle.  

CONCLUSION  
 
This paper presents a survey of license plate 
recognition techniques by categorizing them based 
on features used in each stage. The existing system 
has many challenges that have to be improvised and 
therefore there is more scope for research in license 
plate recognition to enhance its efficiency for use in 
commercial applications.  
  

TABLE 1 
Techniques and their Accuracy 
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