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Abstract
Document images may be contaminated with noise during 
transmission, scanning or conversion to digital form. We can 
categorize noises by identifying their features and can search for 
similar patterns in a document image to choose appropriate methods 
for their removal. The majority of binarization techniques are 
complex and are compounded from filters and existing operations. 
However, the few simple thresholding methods available cannot be 
applied to many binarization problems. In this paper, we proposed 
a local binarization method based on a simple, novel thresholding 
method with dynamic and flexible windows. The transition method 
for image binarization is based on the concept of t-transition pixels, 
a generalization of edge pixels  and t-transition sets. We introduce 
a novel unsupervised thresholding for unimodal histograms to 
estimate the transition sets. We also present dilation and incidence 
transition operator to store fine transition set.
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I. Introduction
Nowadays, with the increase in computer use in everybody’s lives, 
the ability for people to convert documents to digital and readable 
formats has become a necessity. Scanning documents is a way of 
changing printed documents into digital format. A common problem 
encountered when scanning documents is ‘noise’ which can occur 
in an image because of paper quality, the typing machine used, or 
it can be created by scanners during the scanning process. Noise 
removal is one of the steps in pre-processing. Among other things, 
noise reduces the accuracy of subsequent tasks of OCR (Optical 
character Recognition) systems. It can appear in the foreground 
or background of an image and can be generated before or after 
scanning. Examples of noise in scanned document images are as 
follows. The page rule line is a source of noise which interferes 
with text objects. The marginal noise usually appears in a large 
dark region around the document image and can be textual or non-
textual. Some forms of clutter noise appear in an image because of 
document skew while scanning or are from holes punched in the 
document, or background noise, such as uneven contrast, show 
through effects, interfering strokes, and background spots, etc. In 
binarization algorithms, the foreground F denotes the subset of pixel 
of interest, while the background B is the complement of F. Few 
binarization researchers work with color images directly. The rest 
transforms an image from color to gray intensities before applying 
the binarization algorithm. For example :(1) Chou developed a 
binarization system for image produced by cameras, which deals 
with uneven illuminated images. They divide a gray-intensity 
image in to several regions and decide how to binarize each region. 
(2) Caronetal Detect region of interest characterizing each pixel 
with agray-intensity template of 3x3, the frequency of which 
appears to obeya power law distribution. (3) Milewski presented 
a methodology for separating handwritten foreground pixels, from 
background in carbon copied medical forms. They compare the 
gray-intensity mean of small neighborhoods around the pixel of 
interest.(4)and(5)Both Chen  and Melloetal. Binarize documents 
using gray-intensity images as input. Whereas Chen et al. generate 

the binary image from the edge image of the gray-intensity image, 
Mello et al. compute a threshold based on a weighted entropy 
equation. We follow the approach of the previous examples. That 
is, our method takes a gray-intensity image I as input and returns 
a binary image B as output, where pixels in white represent the 
background and pixels in black represent the foreground. We 
can identify three categories of binarization algorithms. Global 
algorithms label a given pixel using information from the whole 
image, while local algorithms rely on information from the pixel 
neighborhood. Hybrid algorithms combine information from the 
whole image and from the pixel neighborhood. Note that global 
algorithms can be transformed into local versions by restricting 
the analysis to the pixel neighborhood. All algorithms considered 
in this article are local even though some of them were originally 
formulated for global analysis. Local versions usually perform 
better than global ones. Thresholding algorithms classify a pixel 
as foreground if the gray intensity of the pixel is darker than a 
threshold. In this line, Sezgin and Sankur  present an exhaustive 
categorization of thresholding. The yaffirmthat Kittler’s minimum 
error thresholding and Sauvola’s thresholding are the best-
scored algorithms binarizing documents uniformly illuminated 
and degraded with noise and blur. Inessence, Kittler’s criterion 
maximizes the likelihood of the joint distribution of gray intensities 
as summing that for eground and background are normally 
distributed  with different variances. Otsu’s algorithm minimizes 
the gray- intensity variances of both foreground and background. 
In contrast, Portes maximizes the non-extensive entropy, also 
called Tsallis entropy, of both foreground and back- ground.

II. Background 
Now a day, there are software’s for recognizing only the English 
characters. It recognizes and stores the characters in ASCII format. 
Optical character recognition, usually abbreviated to OCR, is the 
mechanical or electronic translation of images of handwritten, 
typewritten or printed text (usually captured by a scanner) into 
machine-editable text. OCR is a field of research in pattern 
recognition, artificial intelligence and machine vision. Though 
academic research in the field continues, the focus on OCR has 
shifted to implementation of proven techniques. Optical character 
recognition using optical techniques such as mirrors and lenses) 
and digital character recognition (using scanners and computer 
algorithms) were originally considered separate fields. Because 
very few applications survive that use true optical techniques, 
the OCR term has now been broadened to include digital image 
processing as well. In about 1965, Reader’s Digest and RCA 
collaborated to build an OCR Document reader designed to 
digitize the serial numbers on Reader’s Digest coupons returned 
from advertisements. The fonts used on the documents were 
printed by an RCA Drum printer using the OCR-A font. The 
reader was connected directly to an RCA 301 computer (one of 
the first solid state computers). This reader was followed by a 
specialized document reader installed at TWA where the reader 
processed Airline Ticket stock. The readers processed documents 
at a rate of 1,500 documents per minute, and checked each 
document, rejecting those it was not able to process correctly. 
The product became part of the RCA product line as a reader 
designed to process “Turn around Documents” such as those 
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utility and insurance bills returned with payments. The United 
States Postal Service has been using OCR machines to sort 
mail since 1965 based on technology devised primarily by the 
prolific inventor Jacob Rabinow. The first use of OCR in Europe 
was by the British General Post Office (GPO). In 1965 it began 
planning an entire banking system, the National Giro, using OCR 
technology, a process that revolutionized bill payment systems in 
the UK. Canada Post has been using OCR systems since 1971. 
In 1974 Ray Kurzweil started the company Kurzweil Computer 
Products, Inc. and led development of the first omni-font optical 
character recognition system — a computer program capable of 
recognizing text printed in any normal font. He decided that the 
best application of this technology would be to create a reading 
machine for the blind, which would allow blind people to have 
a computer read text to them out loud. This device required the 
invention of two enabling technologies — the CCD flatbed scanner 
and the text-to-speech synthesizer. In 1992-1996 Commissioned 
by the U.S. Department of Energy(DOE), Information Science 
Research Institute (ISRI) conducted the most authoritative of 
the Annual Test of OCR Accuracy for 5 consecutive years in 
the mid-90s. Information Science Research Institute (ISRI) is 
a research and development unit of University of Nevada, Las 
Vegas. ISRI was established in 1990 with funding from the U.S. 
Department of Energy. Its mission is to foster the improvement 
of automated technologies for understanding machine printed 
documents. One study based on recognition of 19th and early 20th 
century newspaper pages concluded that character-by-character 
OCR accuracy for commercial OCR software varied from 71% 
to 98%; total accuracy can only be achieved by human review. 
Other areas—including recognition of hand printing, cursive 
handwriting, and printed text in other scripts (especially those 
East Asian language characters which have many strokes for a 
single character)—are still the subject of active research.

A. Ruled Line Noise 
Handwritten documents are often written on pre-printed, lined 
paper. The lines can cause the following challenges: (i) the 
ruled lines interfere with and connecting to the text; (ii) variable 
thicknesses in the ruled lines cause problems for the noise removal 
algorithms; (iii) broken ruled lines cause problems for algorithms 
detecting them; (iv) some letters, for example ‘z’, which have 
horizontal lines are removed by the algorithms as they are incapable 
of detecting differences between them and the ruled lines. 
Several methods have been proposed for ruled line removal. The 
methods can be divided into three major groups. First, there are 
mathematical morphology-based methods that depend on prior 
knowledge. The second group contains methods which employ 
Hough Transform to extract text features and to find lines in every 
direction. The methods in the last group use Projection Profiles to 
estimate lines and, hence, reduce the problem’s dimensions, which 
then improves the accuracy of the first step in some methods of 
noise removal. We will discuss each group in detail. 

1. Mathematical Morphology Based Methods 
The mathematical morphology-based methods are limited by the 
design and application of the structuring elements which often 
require knowledge of the font size or use trial and error. Structuring 
elements are used to probe an image, and draw conclusions on 
how they fit or miss the shapes in the image. Following that step, 
some operations such as dilation are used to highlight the extracted 
features from the patterns in order to remove them more easily. 
Methods in this group are based on tracing line like structures as 

candidates for rule lines for removal. In these methods, a structuring 
element is used to find the line patterns to facilitate removal of 
the ruled lines by dilation and erosion. Because the structuring 
elements are designed for special purposes, these methods are 
incapable of handling large variations in the thickness of the ruled 
lines. On the other hand, with these methods no difference is 
perceived between the ruled lines and characters with horizontal 
strokes (such as ‘z’), so removal of too many text pixels makes 
the recognition phase more difficult.

2.  Hough Transform Based Methods 
The purpose of Hough Transform is to find imperfect instances of 
objects within a certain class of shapes using a voting procedure. 
The voting procedure is carried out in a parameter space, from 
which object candidates are obtained as local maxima in a so-called 
accumulator space that is explicitly constructed by the algorithm 
to compute Hough Transform. It can be used to find straight lines, 
such as ruled lines, in an image. By extracting the dominant 
features of an image, Hough is able to find lines in every direction; 
this group of methods, therefore, is robust against document 
rotation as earlier group. Methods using Hough Transform are 
computationally expensive but are more robust against noise; they 
also cope better with broken lines in comparison to other methods. 
A Hough Transform-based method was proposed to remove ruled 
lines in 1990 [15]. However, the method had problems which were 
mentioned earlier, so Random Hough Transform was proposed 
which performed better but, because of the high computational 
cost, neither one is used.

B. Marginal Noise 
Marginal noises are dark shadows that appear in vertical or 
horizontal margins of an image. This type of noise is the result 
of scanning thick documents or the borders of pages in books; it 
can be textual or non-textual. Figure 1 shows two sorts of marginal 
noise. Methods to remove marginal noise can be divided into 
two categories. The first category identifies and removes noisy 
components; the second focuses on identifying the actual content 
area or page frame of the document.

1. Identifying Noise Components 
The methods in this group search for the noise patterns in an image 
by extracting its features, then remove areas which contain those 
patterns. Zheng Zhang’s method employed vertical projection 
to recover document images that contain marginal noise, and 
decided whether the marginal noise was on the left or right side 
of the image based on the location of peaks in the profile. Then, 
by using extracted features, it detects the boundary between the 
shadows and cleans the area. However, this method suffers from 
the following problems: 

Because of using features like black pixels, in images that • 
have marginal noise areas which are smaller than the text 
areas, there is no peak in projections to locate marginal noise. 
Thus, it is not suitable for noises with variable areas. 
Because of ignoring the extraction of features in horizontal • 
directions, this method is incapable of locating marginal 
noises in the horizontal margins of a page. 

2. Identifying Text Components 
Another group of methods finds the page frame of the document 
which it defines as the smallest rectangle that encloses all the 
foreground elements of the document image. This group performs 
better than the previous one because searching for text patterns is 
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easier than searching for the features of noise in a document.

C. Stroke Like Pattern Noise 
Stroke Like Pattern Noise (SPN) is a kind of noise which is 
independent of the size or other properties of the text in the 
document image. SPN is similar to diacritics so its presence near 
textual components can change the meaning of a word. This noise 
is formed primarily due to the degradation or unsuccessful removal 
of underlying ruled lines that interfere with the foreground text, 
or it is formed by the remaining clutter noise after clutter removal 
approaches. 
The situation is challenging where the ruled lines are broken and 
degraded, as they cannot be perceived in straight lines even by the 
human eye. Thus, techniques like Hough Transform and projection 
profiles are inappropriate in such cases. Furthermore, because 
of their similarity in shape and size to smaller text components, 
morphology-based removal approaches are unsuitable because 
the successive erosion and dilation steps needed tend to degrade 
the text.

D. Salt And Pepper Noise 
Pepper noise can appear in a document image during the conversion 
process and is also caused by dirt on the document. This noise 
can be composed of one or more pixels but, by definition, they 
are assumed to be much smaller than the size of the text objects. 
Isolated pepper noise can be removed by simple filters like 
median but if they are larger than that, algorithms like k-fill or 
morphological operators will be more effective for noise removal. 
Printed documents come in many forms and in infinite varieties of 
writing ink, and salt noise looks like a lack of ink in the document 
image. If the fragmentation is very high, it reduces segmentation 
and recognition accuracy.

E. Background Noise 
Historical manuscripts and scanned document images often have 
degradations like uneven contrast, show through effects, interfering 
strokes, background spots, humidity absorbed by paper in different 
areas, and uneven backgrounds. These problems cause challenges 
similar to those in an OCR system. Such degradations can destroy 
the blank spaces between lines and words. There are many methods 
in the literature to enhance background degradations in document 
images; therefore, we have divided the methods into five major 
groups:

1. Fuzzy Logic Based Methods 
Enhancing image quality using fuzzy logic operators is based on 
mapping gray levels of image to fuzzy space, and we know that 
defining an appropriate membership function requires experience 
and prior knowledge. Enhancement with fuzzy operators employs 
weighting features proportional to some image features, like 
average intensity to increased contrast. In 1997, H.R. Tizhoosh 
proposed a fuzzy approach to image enhancement using a contrast 
intensification operator. This operator increases the difference 
between gray levels by increasing membership functions higher 
than 0.5 and decreasing those lower than 0.5 values so the contrast 
in image will be improved.

2. Histogram Based Methods 
An image histogram acts as a graphical representation of the 
intensity distribution in an image. It plots the number of pixels 
for each intensity value. The histogram for a very dark image will 
have the majority of its data points on the left side and center of the 

graph. Conversely, the histogram for a very bright image with few 
dark areas will have most of its data points on the right side and 
center of the graph, so the contrast in an image will be improved 
by using histogram equalization. Histogram-based methods solve 
most of the fuzzy logic-based method’s problems.

3. Morphology Based Methods 
Mathematical morphology is a powerful methodology for 
enhancing uneven backgrounds. The operators are powerful 
tools for processing and analyzing shapes with structural features 
like borders, area etc. Methods in this group search for noise 
patterns, which appear as shadows in the background, with defined 
structuring elements. Then, in one or more steps, morphological 
operators like thickening and pruning…remove shadows. Some 
algorithms in this group start with a pre-processing stage. This 
paper is based on the Binarization and Thresholding Based method. 
Where we found an accepted algorithm for the thresholding 
method for the background noise clearance. 

III. Proposed Work 

A. Proposed Extended Thresholding Method  
One of the methods to enhance background quality of gray scale 
images employs thresholding and binarization techniques. Some 
resources divide thresholding techniques into two major groups. 
The methods in the first group use global algorithms which employ 
global image features to determine appropriate thresholds to divide 
image pixels into object or background classes. The second group 
uses local image information to calculate thresholds, similar to 
the locally adaptive thresholding method that uses neighborhood 
features such as the mean and standard deviation of pixels. 
However, the methods of the second group are much slower than 
the first, but their accuracy is higher. During the thresholding 
process, individual pixels in an image are marked as “object” 
pixels if their value is greater than some threshold value (assuming 
an object to be brighter than the background) and as “background” 
pixels otherwise. This convention is known as threshold above. 
Variants include threshold below, which is opposite of threshold 
above; threshold inside, where a pixel is labeled “object” if its 
value is between two thresholds; and threshold outside, which is 
the opposite of threshold inside Typically, an object pixel is given 
a value of “1” while a background pixel is given a value of “0.” 
Finally, a binary image is created by coloring each pixel white or 
black, depending on a pixel’s labels.

B. Threshold Selection
The key parameter in the thresholding process is the choice of the 
threshold value (or values, as mentioned earlier). Several different 
methods for choosing a threshold exist; users can manually choose 
a threshold value, or a thresholding algorithm can compute a value 
automatically, which is known as automatic thresholding. A simple 
method would be to choose the mean or median value, the rationale 
being that if the object pixels are brighter than the background, 
they should also be brighter than the average. In a noiseless image 
with uniform background and object values, the mean or median 
will work well as the threshold, however, this will generally not 
be the case. A more sophisticated approach might be to create a 
histogram of the image pixel intensities and use the valley point 
as the threshold. The histogram approach assumes that there is 
some average values for both the background and object pixels, 
but that the actual pixel values have some variation around these 
average values. However, this may be computationally expensive, 



IJCST Vol. 5, ISSue Spl - 2, Jan - MarCh 2014

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  85

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

and image histograms may not have clearly defined valley points, 
often making the selection of an accurate threshold difficult.

Algorithm
Include png,iostream and vector header file.
1. i=0,j=0
2. declare an image type of      object with data member height, 
width and data and member function get values and put value.
3. Import the image in .png format.
4. obtain the x and y co-ordinates of each pixel of image
5. calculate threshold value of input image
6. create a new-image object ”newimage”
7. newimage.height := image.height
8. newimage.width := image.width
9. set newimage.data := newimage.height * newimage.width *4
10. obtain the new values of co-ordinates with comparing the 
threshold value
11.export the resultant image in .png format    

V. Results
The result of our simulation given in the following figures. The 
input image given in Figure-1(scanned image of a document). The 
output we obtained from our simulation is given in Figure-2.

Fig. 1: Input Image

 
Fig. 2: Output Image

VI. Conclusion 
The proposed method uses a thresholding method to reduce 
the computational cost of the algorithm. This proposed scheme 
offers a high degree of accuracy when used in optical recognition 
applications. The algorithm has been tested against several 
thresholding algorithms present in this paper. From the results it can 
be concluded that the algorithm is suitable for OCR applications. 
This algorithm has the particularity of working equally well with 
similar images, which many other algorithms do not have. In other 
words, its performance is equal between different images from 
either the same set or in between sets. The proposed algorithm 
is especially suited for OCR applications where the number of 
different types of input documents is reduced and the admissible 
number of erroneous recognized characters per image is very 
strict.
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