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ABSTRACT
A simple and efficient approach for the implementation of Optical Character Recognition is presented by
making use of six different image analysis phases followed by image detection via pre-processing and post-
processing. Also, the scanning of the document and recognizing individual characters from image irrespective
of their position, size, and various font styles has been discussed. Although, it deals with the recognition of
symbols from English language, which can easily be extended for large set of symbols especially other
languages. All phases of analysis have been implemented in MATLAB.
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I. INTRODUCTION

Much of the information is copied in hard-copy documents. Hence, there is a great need to accurately
optically recognize the printed materials while converting them into electronic form. OCR systems
liberate such information by converting hard copy text on paper into electronic form [1]. Recognition
is therefore, defined as the task of text expressed in graphical format into its symbolic representation
[2]. Optical Character Recognition is the process of translating images of handwritten, typewritten, or
printed text into a format understood by machines for the purpose of editing, indexing/searching, and
a reduction in storage size [1]-[3]. The pre and post processing method are simplest way of getting
better results than other methods used for implementation of OCR.Pre-processing includes all the
steps that are necessary to bring the input data into a form acceptable to the upcoming portions of the
sections. It includes Binarization, boundary detection, segmentation, thinning and image resizing
[3].The first step in Binarization is to convert a color image into a grayscale image. A grayscale
digital image is an image in which each pixel is quantized exclusively the shades of neutral gray,
varying from black at the weakest intensity to white at the strongest intensity.
To convert any color to its most approximate gray level, one must obtain the values of primary colors
(Red, Green, and Blue). Then, add 30% of red, 59% of green and 11% of blue value together.
Regardless the scale employed (0.0 to 1.0 or 0 to 255) the resultant number is the desired grey value.
The obtained gray image is then binaries by giving the pixel blues ‘1’ for white shade and ‘0’ for
black shade.
Algorithm: Binarization[3]
1. Convert the color image into grayscale image.
2. Find the gray level histogram of input image F(x, y).
3. Find the valley point between two modes and select the point as threshold (T).
4. Binary image b(x,y) is defined as

( , ) = 1 ( , ) >0 (1)
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Then find the gray level histogram of gray scale image. The gray level histogram is composed of two
dominant modes. One dominant mode corresponds to background and other is character image. Select
the threshold value such that the two dominant modes meet at a valley point.The boundary of
character image can be produced by emphasizing regions containing abrupt dark-light transitions and
de-emphasizing regions approximately homogenous intensity. In other words, by scanning the image
pixel in both horizontal and vertical direction we can detect the boundary of the characters. In case of
binary image, character pixels are represented by black or ‘0’ value and white pixels are by ‘1’ thus
by detection initiation of ‘0’ value we can detect the boundary of the characters [1].
Further processing of character images (for template formation) include segmentation, thinning, and
template matching (from scanned text documents) procedures have been discussed in Sections II, III,
and IV respectively, followed by Results and Discussions in Section V. Conclusions of the study are
made in Section VI.

II. SEGMENTATION

In most existing OCR systems, character recognition performs on individual characters. Character
segmentation is a technique which partitions image of lines of lines or words into individual
character.The most   common character segmentation algorithms are based on vertical projection,
pitch estimation or character sizes, contour analysis. In the method of vertical projection is dividing
into two parts. First the whole image of the document is horizontally traced row by row to get the total
number of lines present in the document. The presence or absence of black pixels is updated in row
status vector. Then each line is taken under consideration and vertical tracing of each line is done
separately to find total numbers of character presented in line. The presence or absence of black pixels
is updated in column status vector [4][8].

III. THINNING

The image of a character is generally not of single character width. There is more or redundant
information in the image, beside the character information in the image. The skeleton of the character
image is important for its detection. Hence, the redundant information may be rejected using
‘skeletonizing’ or ‘thinning’. It may be defined as the process of systematically stripping away the
outer most layer of the character until only a connected unit width skeleton remains. This leads to
character image with single pixel width maintaining basic character shape. The most popular approach
for thinning is removing pixels as evenly as possible around the character boundary [1].
It may also be noted that there sizing of the thinned image is needed to be done to form character
templates of fixed size. These character templates are used as reference database. Image resizing
involves changing of the total size of image by increasing or decreasing number of pixels present in it.
One of the commonly used image resizing techniques is the interpolation method. Interpolation works
by using the values of known data to estimate the values of the unknown points. Image interpolation
works in two directions, and tries to achieve a best approximation of a pixel’s color and intensity
based on the values at the surrounding pixels [1-3][8].

IV. TEMPLATE FORMATION

The resized image of characters (alphabets A-Z & a-z) is further used for formation of character
templates. These character templates are in form of feature vectors which are stored as reference data
pattern. The reference data pattern is used at the time of template matching to the appropriate
character.The template formations involve classification, scanning the document (text), and template
matching and are explained in the following paragraphs.
Once template matching is done the template having the highest similarity is considered as the best
matched template. The ASCII values of the character are stored in accordance to their template
pattern. The ASCII value of the best matched template is put in some word processor files (like
Notepad, MS Word, word pad etc) by using suitable file handling technique.
In Document Scanning the image is scanned for the text recognition. This process is divided into two
parts: Line Extraction and Symbol Extraction. In order to extract the line the document is searched for
the horizontal line of pixel from the top containing no white pixel and then starting from the next line
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of pixels the horizontal line is searched again which does not contain any black pixel as shown in
Figure 1 [2]. The enclosed region is now searched for the symbols.Within this region a vertical line of
pixel is searched which contains black pixel and then starting which contains no black pixel; the
resulting enclosed region now contains a symbol which is send as an input to image analysis phases.

Figure1: Scanning for symbols in document [2]

In this case we have done template matching by tracing the character template from all four directions
i.e. from top, bottom, left, and right. The distance between the border and character boundary of each
and every row and column of both test and reference templates is measured and Euclidean difference
between the distances is calculated. Such matching is done for each test pattern with everyreference
pattern. Grand total of the Euclidean difference from all four directions is calculated. The feature
vector associated with the minimum grand total is declared as ‘the best matched template’. This
template is further used for classification and recognition of character [3][7][8].

V. RESULTS AND DISCUSSIONS

The OCR method described in earlier sections has been implemented in MATLAB software and the
same has been presented below as suggested in [2]. Also, handwritten, and fonts with Italic text are
used to test the performance of the method suggested in this paper. We found good results and
resemble the results published in [2, 6] using neural network approach as depicted in Fig. 2, and the
same values are listed in Table 1.

a) Set1: constant font size and font style

b) Set2: variable font style and constant font size

c) Set3:Increased font size and constant font style

d) Set4:Variable font style and font size

e) Set 5: Italic font style and constant font size

f) Set 6: Hand written character
Based upon the experiments the following results were observed

Figure2: Results of Experiment
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Table 1: Different trials of OCR (a)-(f)

VI. CONCLUSIONS

Implementation of OCR for different ranges of texts (normal, handwritten, and Italic) has been
implemented, and found good results in all the cases presented. The OCR can be a powerful tool for
future data entry applications. The automated entry of data by OCR is one ofthe most attractive, labor
reducing technologies. Also, the results can be further improved if we use the vector graphic tools like
Corel-Draw for scanning of documents.
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Set Accuracy
Set 1 95.20
Set 2 96.20
Set 3 93.15
Set 4 92.2
Set 5 94.2
Set 6 32.12
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