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Abstract— A day by day exponential increases number of 

vehicles necessitates the use of automated systems to 

maintain vehicle information. The goal of this paper is to 

extract of vehicle number plate information and the 

extracted information save to the data base that will be 

useful in to the management of stolen cars, toll booth plaza, 

parking management and traffic monitoring system as well 

as reduction of crime. Motivation of the literature is to 

encourage the amateur researcher in the field of feature 

extraction, so that they can understand easily the concept of 

Automatic Number Plate Detection Techniques which can 

be used for developing more efficient algorithms. This will 

benefit interested researchers to carry out further work in 

this thrust area of research. 
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I. INTRODUCTION 

An Automatic Number Plate Detection Techniques plays an 

important role in numerous real-life applications, such as 

automatic toll collection, traffic law enforcement, parking 

lot access control, and road traffic monitoring [1]. It 

recognizes a vehicle’s license plate number from an image 

or images taken by either a color, black and white, or 

infrared camera. It is fulfilled by the combination of a lot of 

techniques, such as image enhancement, object detection, 

and character recognition. 

The remainder of this paper is organized as 

follows. Section II gives the details of basics of Automatic 

Number Plate Detection Techniques and Section III presents 

a Literature Review of several proposed Automatic Number 

Plate Detection Techniques. Section IV presents conclusion 

of this survey and lastly the references 

II. BASICS OF AUTOMATIC NUMBER PLATE DETECTION 

TECHNIQUES 

The purpose of the automatic license plate extraction system 

is to reduce the time of recognition of number plate 

character. Automatic number plate recognition (ANPR) 

technique provides intelligent transportation system which 

identifies the vehicles by their number plates without direct 

human intervention. It contains a lot of techniques such as 

image detection, image processing, and pattern recognition. 

The variation of the plate types and environment cause 

challenges in the detection and recognition of number plates 

[2]: 

A. Location 

Plates exist in different locations of a vehicle; 

B. Quantity 

An image may contain no or many plates; 

C. Size 

Plates may have different sizes due to the camera distance 

and the zoom factor; 

D. Color 

Plates may have various characters and background colors 

due to different plate types or capturing devices; 

E. Font 

Plates of different nations may be written in different fonts 

and language; 

F. Occlusion 

Plates may be obscured by dirt; 

G. Inclination 

Plates may be tilted; 

H. Illumination 

Input images may have different types of illumination, 

mainly due to environmental lighting and vehicle headlights; 

1) Background 

The image background may contain patterns similar to 

plates, such as numbers stamped on a vehicle, bumper with 

vertical patterns, and textured floors. 

The ANPR system that extracts a number plate 

number from a given image can be composed of four stages 

as shown in Figure 1[3]. The first stage is to acquire the car 

image using a camera. The parameters of the camera, such 

as the type of camera, camera resolution, shutter speed, 

orientation, and light, have to be considered. The second 

stage is to extract the number plate from the image based on 

some features, such as the boundary, the color, or the 

existence of the characters. The third stage is to segment the 

number plate and extract the characters by projecting their 

color information, labeling them, or matching their positions 

with templates. The final stage is to recognize the extracted 

characters by template matching or using classifiers, such as 

neural networks and fuzzy classifiers [2]. 

III. LITERATURE REVIEW OF SEVERAL PROPOSED 

AUTOMATIC NUMBER PLATE DETECTION TECHNIQUES 

Several techniques have already been developed for the 

efficient Number Plate Extraction from the given input 

vehicle images in recent years. A brief description of some 

of previous works is demonstrated in this section. 
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Fig. 1: Four Stages of an ANPR System 

A. A Robust License-Plate Extraction Method under 

Complex Image Conditions [4] 

Histogram stretching is performed as a preprocessing in 

order to increase the contrast of the image. Edge detection 

done by using the sobel operator, plate region tend to have a 

high density by density of edge. The density variance is used 

to find out plate contains. Neural network is used to 

determine a particular pixel belongs to the plate region. 

Candidate areas a represented by bounding boxes, to merge 

the boxes a simple neural network is employed. The corner 

points of the boxes, aspect ratios, and box filling ratios are 

providing as input to the neural network. 

1) Advantage 

This approach is more robust in terms of accuracy. 

2) Disadvantage 

 As compare than convention method it is little bit 

slower. 

 Time consuming method. 

3) Result 

Percentage of success rate is 90% of license plate. 

B. A License Plate Recognition Algorithm for Intelligent 

Transportation System Applications [5]  

This method is developed in order to describe the “local” 

irregularity in the image using image statistics such as 

standard deviation and mean value. For license plate 

segmentation tour tasks SCW segmentation method, image 

masking, binarization with sauvola method and connected 

component labeling is used. A PNN uses a supervised 

training set to develop distribution functions within a pattern 

layers. 

1) Advantage 

It works in complex condition in terms of distance, angle 

view& illumination condition. 

2) Disadvantage 

 The success rate is little bit slow compare than others. 

 Sensitive to small white noise. 

3) Result 

Percentage of success rate is 86% of license plate. 

C. A Fast Algorithm for License Plate Detection in Various 

Conditions [6]  

It uses vertical edge map method to search the license plate 

in the image. A cascade uses statistical features to decrease 

the complexity of the system. Haar-features make possible 

to detect number plate in various condition. It can be detect 

object from complex background independent of the 

variance of the color, the illumination, the position and the 

size of the object. The adaboost learning method is used to 

select important Haar-like features and contrast classifier. 

1) Advantage 

It works in complex condition. 

2) Disadvantage 

It sensitive to noise and contrast of the edges. 

3) Result 

Percentage of success rate is 94.6 % of license plate. 

D. Vehicle License Plate Detection Method Based On 

Sliding Concentric Windows & Histogram [7] 

Extract license plate from natural properties by finding 

vertical and horizontal edges from vehicle regions. A 

segmentation technique named as sliding concentric window 

(SCWS) used for detesting candidate region. Color 

verification for candidate region by using HSI color model 

on the basis of using blue and intensity in HIS color model 

variation green and yellow and white license plate. 

Decomposition candidate region, which contains 

predetermined LP alphanumeric character by using position 

histogram to variety and detect vehicle license plate region. 

1) Advantage 

It works on different viewpoints, and conditions. 

2) Disadvantage 

Sensitive to uneven illumination and low contrast. 

3) Result 

Percentage of success rate is 82.5 % of license plate. 

E. An Intelligent Strategy for Checking the Annual 

Inspection Status of Motorcycles Based on License Plate 

Recognition [8]  

The binarization process segments an image in to several 

sub-region. Otsu’s method is used to dynamically determine 

the threshold for each region and will thus help reduce the 

impact of noise from the environment. Before applying edge 

detection, a median fitter is used to reduce the noise in the 

image. The license plate for character recognition each 

template is normalized then the horizontal and vertical 

projection histogram are test to the back propagation neural 

method for recognition. 

1) Advantage 

Robust in terms of accuracy. 

2) Disadvantage 

Sensitive to noise. 

3) Result 

Percentage of success rate is 95.7 % of license plate. 

F. A Sliding Window Technique for Efficient License Plate 

Localization Based On Discrete Wavelet Transform [9]  

The proposed a license plate localization algorithm based on 

DWT. Convert the color image into gray image and 

transform into frequently domain by discrete wavelet 

transform. Vertical and horizontal gradients used for license 

plate. The license plate can be extracted from different 

quality of source images under complex environments by 

using the frequent sub bands. We first use the HL sub band 

to search the features of LP and then variety the feature by 
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checking whether in the LH sub band then exist a horizontal 

line around the feature or not. 

1) Advantage 

 Fast and real time algorithm. 

 The algorithm can quickly detect the location of   LP in 

different environments. 

2) Disadvantage 

Sensitive to noise. 

3) Result 

Percentage of success rate is 97.33 % of license plate. 

G. Application-Oriented License Plate Recognition [10] 

This proposed method consists of three modules for plate 

detection character segmentation and recognition. Edge 

clustering is formulated for solving plate detection of the 

first time. A bilayer classifier, which is improves with an 

additional null class, gives better character recognition. 

1) Advantage 

Robust in terms of accuracy. 

2) Disadvantage 

It does not work on complex environment. 

3) Result 

Percentage of success rate is 94% of license plate. 

H. Thai License Plate Localization Using SVM [11]  

This proposed method contains three main processes of: 1) a 

pre-processing; 2) a sub-image analysis; and 3) a license 

plate classification. In the pre-processing, canny edge 

detection is applied to convert a given image into a 

corresponding edge image. This process helps to reduce 

image’s noise caused by a cluttered background of the 

image and a cluttered background of the license plate itself. 

In the sub-image analysis, a sliding window technique is 

used to create a region of interest (ROI) which moves in 

pixels along both vertical and horizontal directions of the 

image. Then, in the license plate classification, a support 

vector machine (SVM) is employed as a classification tool 

which is used to distinguish a license plate from other 

objects. The trained SVM model is applied on ROIs in order 

to identify the license plate. 

1) Advantage 

This method is robust in terms of localize license plate 

under various condition. 

2) Disadvantage 

Highly depends upon training sub images. 

3) Result 

Percentage of success rate is 80% of license plate. 

I. Automatic License Plate Detection Using Vertical Edge 

Detection Method [12]  

The LP method first convert color image into gray image 

and then binarized the image using adaptive Thresholding 

method. Vertical edge detection method is applied to finds 

the edges after elimination of unwanted lines using 

Unwanted Elimination Algorithm (ULEA). After finding the 

edges, extract the license plate using high light detail (HDD) 

and select candidate region after filling the boundary 

through count the black pixel which is more in the probable 

area where the LP should present. 

1) Advantage 

Less computational required and detect LP even there is 

other text block are present. 

2) Disadvantage 

Fails to detect highly sub image 

3) Result 

Percentage of success rate is 92% of license plate. 

J. Vehicle Number Plate Detection System for Indian 

Vehicles [13]  

The LP method first convert color image into gray image 

and apply median filter for denoise the image. Crop the 

region of interest (RoI) after apply segmentation using 

ostu’s method. Labelling for connected components apply in 

region of interest. Template matching by normalized 

correlation is used for character recognition. 

1) Advantage 

Accuracy is very good. 

2) Disadvantage 

It works only in simple background. 

3) Result 

Percentage of success rate is 98% of license plate. 

K. Sift Based Automatic Number Plate Recognition [14]  

This proposed system is used to automatically locate and 

recognize, as a special case, the Jordanian license plates. In 

the core of our system, SIFT-based template matching 

technique is used to locate special marks in the license plate. 

Upon successful detection of those marks, the license plate 

is segmented out from the original image and OCR (Optical 

Character Recognition) is used to recognize the characters 

or numbers from the plate. Due to the various invariance 

virtues of SIFT, our method can adaptively deal with 

various changes in the license plates, such as rotation, 

scaling, and illumination. 

1) Advantage 

Deal with various changes such as rotation, scaling, 

illumination. 

2) Disadvantage 

Time consuming process 

3) Result 

Percentage of success rate is 91% of license plate. 

L. Fast And Adaptive License Plate Recognition Algorithm 

for Persian plates [15] 

The proposed character recognition procedure is highly 

optimized for Persian plates, the localization parts can be 

employed for all types of vehicles. Minimum rectangle 

bounding box is replaced the common bounding box 

methods, compensating normal bounding box’s inherent 

flaws. License plate possibility ratio (LPPR) is a robust 

method proposed here to localize the plate. New method of 

finding plate’s location out of so many rectangles, 

considering “Sensitive to angle” criterions for characters has 

also been presented. It should be noted that the process is 

regardless of the plate’s location. Different approach on 

thresholding namely: “Dynamic Thresholding” is used to 

overcome the probable drawbacks caused by inappropriate 

lighting. From OCR point of view, a graph, consisting of 

two specifications will be formed and a set of rules will be 

defined to capture the character’s label. An automated 



A Survey on Automatic Number Plate Detection Techniques 

 (IJSRD/Vol. 8/Issue 2/2020/125) 

 

 All rights reserved by www.ijsrd.com 598 

harassment section is added as the de-noising filter, in order 

to omit the grinning ramifications. 

1) Advantage 

These operations are highly susceptible to error, especially 

where the image consists of large amount of either vehicle’s 

linked components or the other existing objects. 

2) Disadvantage 

It does not work in complex condition. 

3) Result 

Percentage of success rate is 97% of license plate. 

M. Chinese License Plate Localization in Multi-Lane with 

Complex Background Based on Concomitant Colors [16] 

First, use a special way to generate a grayscale image, 

highlighting the blue and yellow regions of the original 

image. Then by using the color concomitant property and 

transitions between the background and the characters, fake 

plates are removed, and real plates reserved. Finally, use the 

color information again to get a more accurate location 

result and remove the fake plates by using the relationship 

between the stroke width and the character size. The 

proposed method adopts two kinds of threshold methods: 

global threshold method and adaptive block threshold 

method. By automatically judging the illumination 

distribution of an image, the algorithm can decide which to 

use. The proposed method can be used to locate license 

plates in multi-lane with complex background, and works 

well even on images with uneven illumination. 

1) Advantage 

The proposed method can be used to locate license plates in 

multi-lane with complex background, and works well even 

on images with uneven illumination. 

2) Disadvantage 

Fail to detect in color light, hard light and shadow condition. 

3) Result 

Percentage of success rate is 95.10% of license plate. 

N. Using Ant's Colony Algorithm for Improved 

Segmentation for Number Plate Recognition [17]  

Ant colony optimization technique serves better results in 

edge detection while applying image segmentation, so using 

the concept in number plate recognition promises better 

accuracy. The Ant colony optimization (ACO) is an 

optimization algorithm inspired by the natural behavior of 

ant species that ants deposit pheromone on the ground for 

foraging. ACO is introduced to give a better image edge 

detection. The proposed ACO-based edge detection 

approach is able to establish a pheromone matrix that 

represents the edge information presented at each pixel 

position of the image, according to the movements of a 

number of ants which are dispatched to move on the image. 

Furthermore, the movements of these ants are driven by the 

local variation of the image’s intensity values. Eventually, 

this gives the number plate area extracted from the image 

with improved accuracy. Finally a character recognition 

model is used to give out the final vehicle license number. 

1) Advantage 

Robust in terms of Accuracy. 

2) Disadvantage 

It works only in uneven illumination and shadow 

environment. 

3) Result 

Percentage of success rate is 92.60% of license plate. 

O. Automatic License Plate Detection in Hazardous 

Condition [18] 

Automatic detection of license plate (LP) is to localize a 

license plate region from an image without human 

involvement. So far a number of methods have been 

introduced for automatic license plate detection (ALPD), but 

most of them do not consider various hazardous image 

conditions that exist in many real driving situations. 

Hazardous image condition means an image can have rainy 

or foggy weather effects, low contrast environments, objects 

similar to LP in the background, and horizontally tilted LP 

area. All these issues create challenges in developing 

effective ALPD method. In this paper, we propose a new 

ALPD method which electively detects LP area from an 

image in the hazardous conditions. For rain removal we 

apply a novel method that uses frequency domain mask to 

filter rain streaks from an image. A new contrast 

enhancement method with a statistical binarization approach 

is introduced in the proposed ALPD for handling low 

contrast indoor, night, blurry and foggy images. For 

correcting tilted LP, we apply Radon transform based tilt 

correction method for the first time. To filter non-LP 

regions, a new condition is used which is based on image 

entropy. We test the proposed ALPD method on 850 car 

images having different hazardous Conditions, and achieve 

satisfactory results in LP detection. 

1) Advantage 

It works in Hazardous Condition. 

2) Disadvantage 

It can be associated with snowy weather condition. 

3) Result 

Percentage of success rate is 94% of license plate. 

P. A Two-Stage Character Segmentation Method for 

Chinese License Plate [19] 

Propose a two-stage segmentation method for Chinese 

license plate. At the first stage, a novel template matching 

method is presented using a harrow-shaped filter (HSF) 

bank and minimum response. It finds the locations of the 

segmenting points between characters roughly. Then, the 

accurate segmentations between connected or overlapped 

characters are adjusted by a variant of A* path-finding 

algorithm at the second stage. 

1) Advantage 

Robust in terms of Accuracy. 

2) Disadvantage 

This method is not guarantee that the segmented perfect for 

recognition. 

3) Result 

Percentage of success rate is 97.86% of license plate. 

Q. Bangla Automatic Number Plate Recognition System 

using Artificial Neural Network [20] 

Developed Bangla automatic number plate recognition 

(ANPR) system using neural network for number plate 

inscribing in Bangla. They used three major units for 

development of ANPR system as edge analysis method for 

number plate detection, horizontal and vertical projection 
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analysis for plate character segmentation and feed forward 

neural network for Bangla character recognition. 

1) Advantage 

Support Bangla language. 

2) Disadvantage 

 Rainy and foggy weather environment has not 

considered. 

 Tilt number plate has not considered. 

3) Result 

Percentage of success rate is 75.5 % of license plate. 

R. A License Plate Detection and Character Segmentation 

Method under Difficult Conditions [21] 

Presents frame to frame license plate detection and character 

segmentation method. They used sobel operator for vertical 

edge detection and state vector machine (SVM) classifier for 

finding license plate from image. 

1) Advantage 

Accuracy is very good result wise. 

2) Disadvantage 

 Rainy and foggy weather environment has not 

considered. 

 Tilt number plate has not considered. 

3) Result 

 Percentage of success rate is 90 % of license plate. 

S. License Plate Identification using Artificial Neural 

Network & Wavelet Transformed Feature Selection [22] 

Proposed a LPR algorithm in which Gaussian filter is used 

for de noise the image. They also use multi class neural 

network optimization for matching the character. 

1) Advantage 

Accuracy is very good result wise. 

2) Disadvantage 

 Rainy and foggy weather environment has not 

considered. 

 Tilt number plate has not considered. 

 Low contrast issues have not considered. 

3) Result 

Percentage of success rate is 97.80% of license plate. 

IV. CONCLUSION 

This paper presented a comprehensive survey on exiting 

method in terms of available advantage, disadvantage and 

result. This review work will also help to new researcher to 

develop the better algorithm in the future. 
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