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Implementation Of Morphological Segmentation 
And Local Binary Pattern On K-Nn License Plate 

Recognition System 
 

I Nyoman Gede Arya Astawa, I Gusti Ngurah Bagus Catur Bawa, Sri Andriati Asri, Ni Made Kariati 
 
Abstract:  We have seen technological developments lately. Computer science has evolved and implemented into various aspects of life such as health, 
education, transportation, etc. Intelligent Transportation System (ITS) is one result of the development of computer science. One variant of ITS is the 
license plate recognition system. Segmentation techniques are usually used to distinguish an image or separate the image into a set of new imagery. 
The segmentation result of an image is usually a set of new images. In the plate recognition system the result of segmentation is the image of the 
characters found on the plate. The character image is extracted before entering the character recognition stage. Local Binary Pattern (LBP) is one 
approach that can be done to feature extraction from an image. In this research, the process of license plate recognition is done by using morphological 
method as segmentation technique and LBP as its feature extraction. 
 
Index Terms: Plate Recognition, Segmentation, Morphological, Character image, Local Binary Pattern 

——————————      —————————— 

 

1. INTRODUCTION 
We have seen technological developments lately. Computer 
science has evolved and implemented into various aspects of 
life such as health, education, transportation, etc. [1]. 
Intelligent Transportation System (ITS) is one result of the 
development of computer science. One variant of ITS is the 
license plate recognition system [1]. The license plate 
recognition system implements digital image processing and 
character recognition in general to identify passing vehicles by 
reading the license plate automatically [2]. The processes that 
typically occur in license plate recognition systems are 
character segmentation on the plate, character recognition 
and non-characters, feature extraction and number plate 
matching. Segmentation techniques are usually used to 
distinguish an image or separate the image into a set of new 
imagery [3]. Implementation of morphological-based 
segmentation techniques ever done by [3]. Yadav et al 
implements a morphological-based image segmentation 
technique on medical imagery [3]. Morphological 
transformation uses a dilation function to reduce internal noise 
and erosion functions to reduce external noise. Li et al also 
conducted research on 2D-barcode image segmentation using 
morphological approach [4]. Using the technique, barcodes 
can be read even if they have a complex background. The 
segmentation result of an image is usually a set of new 
images. In the plate recognition system the result of 
segmentation is the image of the characters found on the 
plate. The character image is extracted before entering the 
character recognition stage. Local Binary Pattern (LBP) is one 
approach that can be done to feature extraction from an 
image. In research that have done by [5] and [6], they agree if 
LBP is one of the prominent texture descriptors. LBP has been 
applied to many applications such as texture recognition, edge 
detection, etc. The license plate recognition process can be 
started by segmenting the plate image. The result of the 
segmentation is a piece of image of the letters contained in the 
plate image. Next process is to extract the feature using LBP 
on each image of the letter. In this research, the process of 
license plate recognition is done by using morphological 

method as segmentation technique and LBP as its feature 
extraction. Therefore, this paper will apply two models, namely 
feature extraction that have been developed to license plate 
recognition. Section 2 describes the License plate recognition 
models. Section 3 describes the analysis and discussion of the 
results. Finally, conclusions are summarized in Section 4. 
 

2 EXPERIMENTAL DETAIL 
The steps in the license plate recognition process are shown 
in Figure 1. Initially, the plate image enters the segmentation 
process using a morphological approach. The result of the 
segmentation is a collection of character images contained in 
the license plate. The set of images then enters the feature 
extraction process using the LBP algorithm. The extraction 
results in this process then become the input parameter of the 
matching process. In this research, the matching process 
using k-NN algorithm after passing k-NN process, the result 
obtained in the form of text from license plate image which 
become input at the beginning of process. Previously, a 
database of character training (alphabets and numbers) was 
created. Creation of the character database is done by 
collecting the letters A to Z and numbers 0 to 9 obtained from 
vehicle plates 
 
2.1 Morphological Segmentation 
The basics morphological functions are: erosion, dilation, and 
hit-or-miss [3]. In this study, the image is segmented in the 
form of binary imagery. Value 0 for black and value 1 for white. 
All other morphological operations are defined in terms of 
combination of dilation and erosion, such as opening, closing, 
etc. [7]. The process of dilation usually causes the object to 
grow larger, depending on the structure of the element. 
Conversely, erosion causes the object to become smaller. Hit-
or-miss makes it possible to get information about how objects 
are related to the surrounding environment. The color of 
segmented images is binary. So, the extraction can be done 
faster because there are just 2 colors in range, 0 and 1. 
 
2.2 Local Binary Pattern 
LBP has been applied to many application areas, such as 
texture recognition and edge detection. Compared with other 
texture descriptors, the LBP method has a low computational 
complexity and is invariant to monotonic illumination changes 
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[5, 8]. The original LBP of a pixel is generated as follows: 
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Where gc is the value of the central pixel, gp (p = 0,…, P −1) 
represents the value of a neighbor pixel on a circle of radius R 
and P is the number of sampled neighbors. The neighbors that 
do not fall at the integer positions can be estimated by bilinear 
interpolation. LBP has been observed to be a highly efficient 
feature descriptor for texture classification [9]. A 3x3 mask is 
used against the neighborhood pixels to define a particular 
texture and evaluate a LBP. The feature vector is then taken 
up for processing using the Nearest Neighbor and Support 
vector machine algorithm to classify the texture images. 
 

3 RESULT AND DISCUSION 
The first process is to segment the plate image with the 
morphological method. Alphabets and numbers already 
obtained by the morphological method are further extracted 
features using binary features. Then, the feature matching 
process used k-NN algorithm. Popular non-parametric method 
which is used for classification and regression analysis is the 
k-Nearest Neighbors (k-NN) algorithm. The k-NN algorithm 
measures the distance between an objective point and a set of 
points in the data set and assigns the objective (test) point to 
the class that is most common between its k nearest 
neighbors around it [9]. The result from segmentation and 
extraction feature process tested using k-NN algorithm. This is 
the matching process. In this research, 32 license plate 
images is tested. There are 255 characters recognized from 
plate images. Thirty two characters are miss-matched and 218 
that are matched. The percentage are 15% for miss-matched 
character and 85% for matched character. There are several 
factors that can be a cause of miss-matching. For example, 
letter ‘O’ and ‘D’ looks slightly similar or number ‘5’ and ‘S’ can 
be look similar too. This factor can cause the system fail to 
match the character. 
. 

4 CONCLUSION 
The license plate recognition process can be done by using 
morphological method for segmentation and local binary 
pattern for feature extraction process. Then, the feature 
matching process used k-NN algorithm. Popular non-
parametric method which is used for classification and 
regression analysis is the k-Nearest Neighbors (k-NN) 
algorithm. There are 255 characters recognized from plate 
images. Thirty two characters are miss-matched and 218 that 
are matched. The percentage are 15% for miss-matched 
character and 85% for matched character. There are several 
factors that can be a cause of miss-matching. For example, 
letter ‘O’ and ‘D’ looks slightly similar or number ‘5’ and ‘S’ can 
be look similar too. This factor can cause the system fail to 
match the character. 
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