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Abstract: At the present time, keyboarding remains the most common way of inputting data into computers. This is 
probably the most time consuming and labour intensive operation. OCR can be described as Mechanical or 
electronic conversion of scanned images where images can be handwritten, typewritten or printed text. It is a method 
of digitizing printed texts into machine readable formats. This paper describes an AADHAR CARD READER 
system for automatic reading of AADHAR CARDS. This can be termed as an application of OCR. In this the 
system acquires the image of the document with the help of a scanner. The textual fields i.e. Region of Interest 
(ROI) is acquired from the document. The ROI’s are then converted into their textual representation. This paper also 
describes about the OCR system and the stages of conversion of an image to its textual format. Various algorithms 
are used for achieving the desired output. The system can adapt itself to any image format and size. The system is 
designed specifically for AADHAR CARD’s only and for English language. 
 
Keywords: Scanned images, digitizing, machine readable formats, OCR application, Region of interest. 
 

I. INTRODUCTION 
After the advent of digital computers, tailoring human functions to computers has been an interesting and exciting 
research field. To enable the machine to recognize characters, efficient algorithms have been developed so far. 
Optical character recognition (OCR) is one of the best outcomes of this research. OCR is a system developed for 
deriving character-based file from scanned images of handwritten, typewritten or printed text documents. In other 
words, it is simply a visual recognition process that converts text documents into editable texts. OCR technology can 
significantly increase efficiency of office work. Instead of retyping documents, applying OCR technology to the 
image of the documents can save huge amounts of time. Based on this main advantage of OCR systems, today they 
are used in a wide area from archaeology to banking. 
 Daily life activity often requires people to be identified by showing their [9] identity card, License, Aadhar 
Card and passport to security staff of particular installations. Examples are: check-in in a hotel, airport, hospitals 
form filling, identity validation in an official building, etc. In such situations, a human operator is supposed to type 
the personal data of the customer in order it to be registered into a database. Typing is a tedious and a slow task, 
especially in crowded places. In addition it involves edit errors that may generate duplicates and wrong data in 
database [9]. In this paper we describe a system that has been developed to recognize textual information of Aadhar 
Cards.  
 The existence of a number of efficient commercial OCR systems proves this fact. However, the 
performance of such general OCR platforms decreases when they are used to read unstructured documents. Thus, 
interesting domain dependent OCR systems have been developed to read forms, postal addresses, travel documents, 
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etc. [9]. The reading of Aadhar Cards is another family of applications. A general application able to read Aadhar 
Cards should tolerate the variability among documents from different states. Such variability depends on factors as 
background texture or colour combinations, text font, layout etc. The Aadhar Card reader focuses on relevant data 
required not the entire textual data. There may be different representations of these cards. The architectural details of 
Aadhar Card Reader are shown in the next section named “III. System Architecture” and fig.1 represents the 
architecture. The application of OCR can be extended to reading of cards, passports, driving license, number plate 
and many more.  
 

    

   Fig. 1 System Architecture 

 

II. CONSTRUCTION OF OCR SYSTEM  
 

The process of converting an image to editable document is separated to several steps. Every step is a set of related 
algorithms which do a piece of OCR job. It can be considered as a pipeline in which output of one is required as 
input of the other [13]. Every OCR step is very important. The whole OCR process will fail if only one its step 
cannot handle given image correctly. Every algorithm must work correctly on the highest range of images, that is 
why there are only few good universal OCR systems are available. On the other hand, if some features of given 
images are know the task becomes much easier, it is possible to get better recognition quality if only one kind of 
images must be processed.  
 
General steps in OCR process are: 
 

A. Pre-processing 
 

The main methods performed in this phase are: 
 

1. Gray Scale and Thresholding. 
2. Binarization. 

 
Gray Scale and Thresholding: 
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In a gray scale (monochromatic) image, each pixel carries only gray level intensity. To extract foreground and 
background pixels, the image is converted into a gray scale format [6]. Thresholding is the step used to convert gray 
scale images into binary images. 
We have adapted Global thresholding and adaptive thresholding method using Otsu’s Algorithm [8]. 

 
 
 
 
 
 
 

 
Fig. 2 Original Input Image (RGB Image) 

 
 
 
 
 
 
 

Fig. 3 Gray Scale Image 
 

Binarization: 
 
Many OCR algorithms require bi-tonal image, therefore colour or gray image must be converted to black-white 
image (Binarized Image). This process is called "Binarization" and it is very important step because incorrect 
binarization will cause a lot of problems [8]. 
 
 

 
 
 
 

Fig. 4 Binarized image 
 
 

B. Recognition of Characters 
 

In the last step of the character recognition task, characters are classified and recognized according to their features. 
The main approaches can be adopted in this level are: 

1. Template Matching. 
2. Statistical Techniques. 
3. Structural Techniques. 
 

We have adopted “Template Matching” approach for Recognition of characters [1]. 
 
Template Matching: 
 
The character image is saved in a fixed format i.e. Bitmapped format. In this format the picture is represented as 
rectangular array of dots. They are also called as raster or dot-matrix description. It is used when the images are, in 
large part, created by hand or scanned from an original document or photograph using some type of scanner [1]. The 
Bitmapped image is stored in as 24 X 42 pixels format. Each and every character is matched with every other 
character in the database and the co-relation value of each is calculated, and one with maximum co-relation value is 
selected as the recognised character. 
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III. SYSTEM ARCHITECTURE 
 
The architecture of Aadhar Card Reader System is shown in fig. 1. A scanner is used to scan the Aadhar card both 
front side and back side at 200 dpi resolution. The first stage consists of Text Extraction in which the ROI’s are 
extracted from the card (Name, Address, DOB, Gender, Aadhar card number). These extracted ROI’s are given to 
next stage called Binarization. In this stage the extracted ROI’s are converted to a binary image for further 
processing of image. The method of binarization is explained in section II. CONSTRUCTION OF OCR SYSTEM. 
The binary image then recorded for text detection stage in which each letter is extracted from entire line using 
connected component analysis. Then each letter is given as an input to the next stage where the letter is compared 
with various templates stored in the database. The one which has maximum co-relation value is selected as the 
matched letter. The process of detection and recognition goes on until all the letters are not finished. The final output 
is filled up into a database storing all the recognized details. 
 

IV. REGION OF INETREST (ROI) 
 
Whenever an image is scanned it gets scanned completely. But, there may be requirement that one wants only 

particular text or region from the entire image. Here, the concept of region of interest comes into picture. Region of 
interest abbreviated as ROI, allows the user to specify or select which area from the entire image is required to be 
extracted. It is useful to avoid extraction of non-relevant data from image document. In MATLAB implementation 
of ROI’s we used a vector which specifies the ROI [14]. The vector has a format as:  

 
[X-min Y-min width height] 

 
With this specification we find out the ROI’s and apply the OCR techniques to generate the final textual output. The 
fig. 5 shows different ROI’s on Aadhar Card. The ROI’s are marked with Red. These are the field of interest for the 
Aadhar Card System reader. The database entry of the extracted text is shown in fig. 6. 
 

 

 

 
 

Fig. 5 ROI’s of Aadhar Card 
 

Fig. 6 Database entry for extracted ROI’s 
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Fig. 7 Working of OCR System 

 

V. SYSTEM IMPLEMENTATION 
 
The proposed system is implemented using MATLAB and MySQL. MATLAB being one of the most widely used 

tool for image processing. The system developed is for generation of a textual document from an image. Aadhar 
Card reader is one of the application implemented using actual OCR system. The entire working of system is shown 
in fig. 7 showing the flowchart of entire OCR System. 

    

VI. RESULTS 

 
The system implemented for Aadhar card reader and a generalized OCR system have the following results. We 

have developed a general OCR system for various fonts like Times New Roman, Courier New, OCR A Extended, 
Calibri, and Cambria. The accuracy of these fonts is shown in table 1. The Aadhar Card Reader system has 5 
different ROI’s Name, DOB, Aadhar Number, Address, and Gender. The table 2, 3, 4 shows how the system handles 
various ROI’s and their output. 

Sr. No Font-type Org. Char. Recog. 
Char. 

Accuracy 

1 Calibri 1390 1369 0.9848 
2 Courier New 1390 1339 0.9633 
3 OCR A Ext. 1390 1378 0.9913 

 
Table 1 Accuracy of OCR System 

 

Sr. No. Original Text in ROI 
(NAME) 

Output of Aadhar Reader Varied Character 

1 Anand Ranmalji Chopra Anand Ranmalji Chopra No Change 
2 Shomil Anand Chopra shomil Anand Chopra Change in ‘S’ as ‘s’ 
3 Karan Punjabi Karan PunJabi Change in ‘j’ as ‘J’ 
4 Ashok Namdeo Ghadge Ash0k Namde0 Ghadge Change in ‘o’ as ‘0’ 
5 Virbhadra Ganpatrao 

Patil 
Virbhadra GanPatrao Patil Change in ‘p’ as ‘P’ 

 
Table 2 Output table for NAME field 
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Sr. No. Original Text in ROI 
(Aadhar Number) 

Output of Aadhar Reader Varied digit 

1 7124 9807 6314 7124 9807 6314 No Change 
2 8138 4342 2630 8138 4342 2630 No Change 
3 8061 0484 2711 8061 0484 2711 No Change 
4 2508 7290 4483 2s08 7290 4483 Change in ‘5’ as ‘s’ 
5 8369 6892 1350 8369 6892 13s0 Change in ‘5’ as ‘s’ 

 
Table 3 Output table for Aadhar Number field 

Sr. No. Original Text in ROI 
(DOB) 

Output of Aadhar Reader Varied digit 

1 20/01/1996 20/01/1g96 Change in ‘9’ as ‘g’ 
2 02/07/1967 02/07/1967 No Change 
3 20/03/1993 20/03/19g3 Change in ‘9’ as ‘g’ 
4 01/06/1959 01/o6/1959 Change in ‘0’ as ‘o’ 
5 08/02/1972 08/02/1972 No Change 

 
Table 4 Output table for DOB field 

 
As the above tables shows how the system responds to given input, there are some errors in detection of some of the 
characters/numbers which can be seen in column named ‘Varied Character’. The characters are detected correctly 
but some variations in upper and lower case are present. Since the font used on Aadhar Card varies it shows wrong 
interpretation in numeric ‘9’ as ‘g’. Sometimes the number 9 gets interpreted correctly but sometimes it doesn’t. All 
the documents have a text field, the Aadhar number that must be perfectly recognized because it is used to index in 
the database. According to the results, the recognition of this field is highly reliable. Finally, the accuracy of 
generalized OCR System shown in table 1 is computed considering each character individually. The overall time 
required for scanning both the sides is about 30 seconds and for result to be generated is about 20 seconds. Hence, 
the overall time for complete process to be executed is around 45-50 seconds. 

VII. ABBREVIATION 
 

OCR – Optical Character Recognition 
ROI – Region of Interest 
MATLAB – Matrix Laboratory 
BMP – Bitmap 
DOB – Date of Birth 

CONCLUSION 
 
In this paper we have described a software solution for the automatic reading of Aadhar Card. The system 

captures the scanned image of the document, recognizes the ROI’s and reads them by using the OCR System, and 
then storing all the information in database. The system provides with advantages like scalability i.e. although 
currently the system recognizes only selected fonts, it can be configured to recognize new font types too. The system 
has a high accuracy rate for the font type OCR A Extended font as it can be observed in table 1. Developing a 
universal system for recognition of all the Aadhar Cards will be a tough task as it varies in its style.  

There can be improvements made when the image is captured using a camera, as it decreases the resolution factor 
of the images and thus, degrade their quality. The project can be extended for recognition of handwritten characters 
as well as its application in various fields of recognition of different cards. Thus, the system has achieved the 
solution for automatic reading of Aadhar Card with a good accuracy. 

 
 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 5, May 2014, Pg: 586-592 

 

Shalin A. Chopra,IJRIT  592 
 

ACKNOWLEDGMENT 
 

The authors would like to thank Department of Computer Engineering, SAE and indebted to our guide Prof. 
Gandhali. S. Gurjar for her guidance and sagacity without which this paper would not have been designed. She 
provided us with valuable advice which helped us to accomplish the design of this paper. We are also thankful to our 
HOD Prof. B. B. Gite (Department of Computer Engineering) for his constant encouragement and moral support. 
Also we would like to appreciate the support and encouragement of our colleagues who helped us in correcting our 
mistakes and proceeding further to produce the paper with the required standards. 

 
 

 
REFERENCES 

 
[1] “α-Soft: An English Language OCR”, 2010 Second International Conference on Computer Engineering and Applications. Junaid 

Tariq, Umar Nauman Muhammad Umair Naru. 

[2] “A Review on the Various Techniques used for Optical Character Recognition”, Pranob K Charles, V.Harish, M.Swathi, CH. Deepthi/ 
International Journal of Engineering Research and Applications (IJERA) ISSN: 2248-9622, Vol. 2, Issue 1,Jan-Feb 2012. 

[3] “Character Recognition in practice Today and Tomorrow”, 1996, Udo Miletzki, Siemens Electrocom GmbH D-78767 Konstanz, 
Germany. 

[4] “Prototype Extraction and Adaptive OCR” IEEE Transaction on pattern analysis and Machine Intelligence, VOL. 21, NO. 12, 
DECEMBER 1999, Yihong XU, Member, IEEE, George Nagy, Senior Member, IEEE. 

[5] “Contextual Focus for Improved Recognition of Hand-Filled Forms”, 1999. Wing Seong Wong, Nasser Sherkat, Tony Allen IRIS, 
Department of Computing. 

[6] “Image processing Algorithms for Improved Character Recognition and Components Inspection”, 2009 World Congress on Nature & 
Biologically Inspired Computing (NaBIC 2009), Anima Majumder. 

[7] “A System for Automated Data Entry from Forms”, 1996 IEEE Proceedings of ICPR ’96, Raymond A. Lorie, V. P. Riyaz, Thomas K. 
Truong. 

[8] “Combination of Document Image Binarization Techniques”, 2011 International Conference on Document Analysis and Recognition. 

[9] ICAR: Identity Card Automatic Reader, 200 1 IEEE, Josep Lladbs, Felipe Lumbreras, Vicente Chapaprieta, Joan Queralt. 

[10] “Implementing Optical Character Recognition on the Android Operating System for Business Cards”, IEEE 2010, Sonia Bhaskar, 
Nicholas Lavassar, Scott Green EE 368 Digital Image Processing. 

[11] “Document Analysis and Recognition”, 2005. Eighth International Conference on 29 Aug.-1 Sept. 2005, Alon, 

Jonathan.  

[12] en.wikipedia.org/wiki/Optical_character_recognition 

[13] Pre-processing Techniques in Character Recognition, Yaseer Alginahi. 

[14] http://www.mathworks.in 

 

 
 
 

 


