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ABSTRACT: The system proposes linear barcode scanning based on a dynamic template matching scheme. This 
system works entirely in the spatial domain and is able to read linear barcode from low-resolution images containing 
blur and noise. The blurred barcode scanline waveform and its corresponding symbol values are characterized by 
directed graphical model. A dynamic programming-based inference algorithm is used to retrieve the optimal sequence 
of barcode which enables real time barcode decoding on mobile devices of low resolution cameras. 
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I.INTRODUCTION 

In today’s digital world barcode technology is commonly used in various industries. Barcodes represent data with the 
width and the parallel lines, and may be referred to as 1D barcodes. 2D barcodes represented as depicted Binary data in 
statistical patterns such as dots or squares inside images. Barcodes are used for keeping the records of product, to tract 
the product or to compare the price of product. When captured, the original barcode is corrupted by blur caused by a 
improper focalization or a camera movement, in addition to noise, the whole resulting in a blurred deafening barcode. 
Barcode scanning systems like LASER scanning systems and more lately charged coupled devices are used. These 
systems are costly and the basic condition of these systems is barcode images should be highly focused. Recently cell 
phones come with optical imaging system. These hand held devices with facility to reading barcodes is best choice to 
the existing barcode scanning system. Cell phones are easily available to people. This will increase daily shopping 
experience. 

II.RELATED WORK 

There were many methods invented to read barcodes. Like edge detection, data symbol, blind deconvolution etc. 
 
A. Edge detection 
J.F. Canny proposed Edge detection [2] technique where edges of bars of blurry barcode image are extracted along with 
blur. It may results in false detection. Edge detection requires well focused image for correct detection. So this method 
is not suitable for low resolution image. 
 
B. Blind Deconvolution 
 S. Esedoglu proposed Blind deconvolution [3] of barcode signals which based on minimizing the total variation [2] of 
original barcode and detected barcode. Blur of captured barcode is modeled with a Gaussian kernel, and the iterative 
algorithm adjusts the blur kernel parameters. In this method each image requires six minutes in MATLAB with 2.4 
GHz clock rate. As this method is time consuming is not usable for mobile application. 
The leftover of the paper is arranged as follows. In section III proposed method is described. In section IV results of 
proposed method are discussed. Conclusion is mentioned in section V. 

III. PROPOSED WORK 

This project introduces new system for linear barcode reading, which is able to read blur barcode. In this first step is 
image capturing with low resolution camera phone. Then barcode is extracted from captured image by applying edge 
detection technique and preprocess it to remove noise and unwanted data from captured image. 
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                                         Fig.1: Block Diagram of dynamic Template Matching Scheme 
 
In this system, a set of scanline template banks is created offline. Each bank of scanline templates contains templates 
corresponding to all possible barcode values. The scanning process can be skilled by comparing the deformed scanline 
extracted from the blurred image with the scanline templates. 
 
 
 
 
 
 
 
 
 
                                                                   Fig.2 Linear Barcode Symbologies 
 
As each linear barcode symbol is composed of a series of concatenated symbol font, and each character is separate 
valued, we can always split a linear barcode symbol into a series of state variables. For example EAN-13 Barcode has 
12 symbols and 1 left guard symbol. 
 
 
 
 
 
 
 
 
                   
                                               Fig. 3 Detailed Description of EAN-13 Barcode 
 

 

                                     
              EAN-13 Barcode                       UPC-A                          EAN-8 
 



 
    
    ISSN (Print)  : 2320 – 3765 
    ISSN (Online): 2278 – 8875 

International Journal of Advanced Research in  Electrical, 
Electronics and Instrumentation Engineering 

(An ISO 3297: 2007 Certified Organization) 

Vol. 5, Issue 9, September 2016 
 

Copyright to IJAREEIE                                                      DOI:10.15662/IJAREEIE.2016.0509043                                             7439  

 
 
          
    
 
 
                
   
 

Fig. 4 Symbologies of EAN-13 Barcode 
 
Based on state variable sequence modeling of linear barcode determination of a scanline segmentation format to have 
each created waveform segment jointly resolute by only two neighboring state variables, and make it be independent 
from any other state variables in the state variable sequence. 
The barcode detection performs a look for selected rows of the input image, called scan lines. Proceeding to 
recognition, each pixel of the scan line is processed by transforming it into a next value. The feature value of a pixel is 
set to a 1, if the pixel is considered black, 0 if it is considered white. Once all pixels are changed, the scan line 
sequences are analyzed. 
Once the observation variable sequence is created, the observation variables need to be compared with standard 
reference waveform segments of the detected blur level for any qualified state variable values 
A linear barcode scanning system based on dynamic template matching (DTM) in which can efficiently find the 
optimal state variable sequence and, therefore, the barcode value. 
 

IV.EXPERIMENTAL RESULTS 

Results for barcode detection and reading are obtained using MATLAB as follows: 
A. Barcode Extraction: 
Image captured by low resolution camera is given as input: 
 

 
                                                                               Fig.5. Input Image 
 
Image is blurred with motion blur and given as input to DTM. To extract barcode from captured image edge detection 
technique along with morphological operations are applied 
 
 
 
 
        
 
 
 
 
 
 
                      
                               

                  

 

 
Fig.6 Edge detection technique                                              Fig.7 Dilated image 
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                                                                    Fig.8 Extracted barcode 
 
Canny edge detection technique is applied to detect the edges present in an image. After edge detection image is 
subjected to dilation and boundary detection for extracting barcode from an image. 
 
B. Scanline of detected barcode: 
 
 
 
 
 
 
 
 
 
 
 
 
 
                 
This scanline compare with predefined barcode formats and finally result of barcode value is obtained. 
 
                                          
 
 
 
                
 
 
 
 
 
 
                                                                      Fig. 11 Output of barcode. 
 
Output of whole system is shown in GUI. After processing the image, barcode symbols are extracted and shown as 
result of the system. 
 
 
 
 
 

 

  
         Fig.9 Detection of barcode bars                                   Fig. 10 Scanline of barcode 
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C. Comparison of DTM with Data Symbol: 
 
Recognition Rate can be calculated as: 

 

푅푅 =
푛표. 표푓	푐표푟푟푒푐푡	푠푦푚푏표푙푠	표푓	푏푎푟푐표푑푒
푇표푡푎푙	푛표.		표푓	푠푦푚푏표푙푠	표푓	푏푎푟푐표푑푒 푥100 

 
TABLE I                                                                    

 
 
 
 
 
 
 
 
 
The recognition rate ranges from 0 to 1. Ideally value of recognition rate should be 1 i.e. 100% accuracy. 
 
False Positive Rate can be calculated as: 

퐹푃푅 =
푛표. 표푓	푖푛푐표푟푟푒푐푡	푠푦푚푏표푙푠	표푓	푏푎푟푐표푑푒
푇표푡푎푙	푛표.		표푓	푠푦푚푏표푙푠	표푓	푏푎푟푐표푑푒  

 
TABLE II 

 
 
. 
 
      
 
 
 
 
T he false positive rate ranges from 0 to 1. Ideally value of False Positive rate should be 0. 
 
                                                                                V. CONCLUSION 
 
Proposed method of reading linear barcode using dynamic template matching is achieved. The proposed method is 
effective than previous methods. 
Experimental results are tested in the form of Recognition Rate and False Positive Rate. The RR and FPR values are 
improved as compared to literature methods. Thus, proposed method attains excellent result. 
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