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ABSTRACT 

 
ARTICLE INFO 

Degraded document images is very difficult to segment in text format due to the high 

inter /intra variation between the document background and foreground text from 

different document images. Here we propose a binarization technique for recovering 

degraded document images. In the proposed technique firstly adaptive image contrast 

map is constructed by giving input degraded document images and detect the text 

stroke edge pixel. Text of the document is segmented by using local threshold 

estimation then further applying the post processing to improve document 

binarization quality. The proposed method is simple, effective and involves minimum 

parameter tuning. 
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I.  INTRODUCTION 

 
To analyze the document, its image is binarized  before 

processing it. It is nothing but segmenting the document 

background & the foreground text. For the confirmation 

of document image processing task an accurate document 

image binarization technique is a must.  After years of 

studies in document image binarization, the thresholding 

of degraded document images is still found to be a  

challenging task because of the high inter/intra variation 

between the text stroke and the document background 

across various document images. Thestroke width, stroke 

brightness, stroke connection, and document background 

vary in the handwritten text within the degraded 

documents. 

Moreover, bleed through degradation is observed in 

historical documents by variety of imaging outputs. For 

most of the existing techniques many kinds of document 

degradations, it is still an unsolved  problem of degraded 

document image binarization due to the document 

thresholding error. A document image binarization 

technique presented in this paper is an extended version 

of an existing local maximum minimum method .The 

method can handle different degraded document images 

with least number of parameters, making it simple & 

robust. It uses the adaptive image contrast which is a 

combination of local image contrast & local image 

gradient. Thus it is capable of tolerating the text & 

background variation induced by different types of 

document degradation.The organization of the rest of the 

paper is stated as follows. Section II first describes the 

current document reports the experimental results to 

demonstrate the superior performance of our framework. 

II. LITERATURE SURVEY 

 
1)B. Gatos, K. Ntirogiannis, and I. Pratikakis, “ICDAR 

2009 documentimagebinarization contest (DIBCO 

2009),” in Proc. Int. Conf. Document Anal.Recognit., Jul. 

2009, pp. 1375–1382. 

 

DIBCO 2009 is the first International Document Image 

Binarization Contest organized in the context of ICDAR 

2009 conference. The general objective of the contest is to 

identify current advances in document image binarization 

using established evaluation performance measures. This 

paper describes the contest details including the 

evaluation measures used as well as the performance of 

the 43 submitted methods along with a short description 

of each method. 
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2) Pratikakis, B. Gatos, and K. Ntirogiannis, “H-DIBCO 

2010 handwritten document image binarization 

competition,” in Proc. Int. Conf. Frontiers Handwrite. 

Recognit., Nov. 2010, pp. 727–732. 

 

H-DIBCO 2010 is the International Document Image 

Binarization Contest which is dedicated to handwritten 

document images organized in conjunction with ICFHR 

2010 conference. The general objective of the contest is to 

identify current advances in handwritten document image 

binarization using meaningful evaluation performance 

measures. This paper reports on the contest details 

including the evaluation measures used as well as the 

performance of the 17 submitted methods along with a 

short description of each method.   

 

3) S. Lu, B. Su, and C. L. Tan, “Document image 

binarization using background estimation and stroke 

edges,” Int. J. Document Anal. Recognit.,vol. 13, no. 4, 

pp. 303–314, Dec. 2010. 

 

Document images often suffer from different types of 

degradation that renders the document image binarization 

a challenging task. This paper presents a document image 

binarization technique that segments the text from badly 

degraded document images accu- rately. The proposed 

technique is based on the observations that the text 

documents usually have a document background of the 

uniform color and texture and the document text within it 

has a different intensity level compared with the 

surrounding document background.  

 

4) B. Su, S. Lu, and C. L. Tan, “Binarization of historical 

handwritten document images using local maximum and 

minimum filter,” in Proc. Int. Workshop Document Anal. 

Syst., Jun. 2010, pp. 159–166. 

 

The proposed technique makes use of the image contrast 

that is defined by the local image maximum and minimum. 

Compared with the image gradient, the image contrast 

evaluated by the local maximum and minimum has a nice 

property that it is more tolerant to the uneven illumination 

and other types of document degrada- tion such as smear. 

Given a historical document image, the pro- posed 

technique first constructs a contrast image and then 

detects the high contrast image pixels which usually lie 

around the text stroke boundary.  

 

5) O. D. Trier and A. K. Jain, “Goal-directed evaluation 

of binarization methods,” IEEE Trans. Pattern Anal. 

Mach. Intell., vol. 17, no. 12, pp. 1191–1201, Dec. 1995. 

 

A necessary step for the recognition of scanned 

documents is binarization, which is essentially the 

segmentation of the document. In order to binarize a 

scanned document, we can find several algorithms in the 

literature. What is the best binarization result for a given 

document image? To answer this question, a user needs to 

check different binarization algorithms for suitability, 

since different algorithms may work better for different 

type of documents. Manually choosing the best from a set 

of binarized documents is time consuming. To automate 

the selection of the best segmented document, either we 

need to use ground-truth of the document or propose an 

evaluation metric.  

 

6)O. D. Trier and T. Taxt, “Evaluation of binarization 

methods for document images,” IEEE Trans. Pattern Anal. 

Mach. Intell., vol. 17, no. 3, pp. 312–315, Mar. 1995. 

 

Evaluation of eleven lo- cally adaptive binarization 

methods for gray scale images with low contrast, variable 

background intensity and noise. Niblack’s method with 

the addition of the postprocessing step of Yanowitz and 

Bruckstein’s method added performed the best, and was 

also one of the fastest binarization meth- ods. 

 

III. RELATED WORK 

 
Many thresholding techniques have been reported for 

document image binarization. As many degraded docu- 

ments do not have a clear bimodal pattern, global thresh- 

olding is usually not a suitable approach for the degraded 

document binarization. Adaptive thresholding, which 

estimates a local threshold for each doc- ument image 

pixel, is often a better approach to deal with different 

variations within degraded document images. For 

example, the early window-based adaptive thresholding 

tech- niques , estimate the local threshold by using the 

mean and the standard variation of image pixels within a 

local neighborhood window. The main drawback of these 

window-based thresholding techniques is that the 

thresholding performance depends heavily on the window 

size and hence the character stroke width. Other 

approaches have also been reported, including 

background subtraction ,texture analysis ,recursive 

method ,decomposition method ,contour 

completion ,Markov Random Field ,matched 

wavelet ,cross section sequence graph analysis ,self-

learning ,Laplacian energy ,user assistance ,and 

combination of binarization techniques ,These methods 

combine different types of image information and domain 

knowledge and are often complex.The local image 

contrast and the local image gradient are very useful 

features for segmenting the text from the document 

background because the document text usually has certain 

image contrast to the neighboring document background.  

They are very effective and have been used in many 

document image binarization techniques .In 

Bernsen’spaper ,the local contrast is defined as follows: 

C(i, j)= Imax(i, j)− Imin(i, j) (1) where C(i, j) denotes the 

contrast of an image pixel (i, j), Imax(i, j) and Imin(i, j) 

denote the maximum and minimum intensities within a 

local neighborhood windows of (i, j), respectively. If the 

local contrast C(i, j) is smaller than a threshold, the pixel 

is set as background directly. Otherwise it will be 

classified into text or background by comparing with the 

mean of Imax(i, j) and Imin(i, j). Bernsen’s method is 
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simple, but cannot work properly on degraded document 

images with a complex document background. We have 

earlier proposed a novel document image bina- rization 

method by using the local image contrast that is evaluated 

as follows: C(i, j)= Imax(i, j)− Imin(i, j) Imax(i, j)+ Imin(i, 

j)+ (2) where  is a positive but infinitely small number 

that is added in case the local maximum is equal to 0. 

Compared with Bernsen’s contrast in Equation 1, the 

local image contrast in Equation 2 introduces a 

normalization factor (the denominator) to compensate the 

image variation within the document back- ground. Take 

the text within shaded document areas such as that in the 

sample document image in Fig. 1(b) as an example. The 

small image contrast around the text stroke edges in 

Equation 1 (resulting from the shading) will be 

compensated by a small normalization factor (due to the 

dark document background) as defined in Equation 2. 

 
 

IV. PROPOSED SYSTEM 

 
The proposed system describes the proposed document 
image binarization techniques. Given a degraded 
document image, an adaptive contrast map is first 
constructed and the text stroke edges are then detected 
through the combination of the binarized adaptive 
contrast map and the canny edge map. The text is then 
segmented based on the local threshold that is estimated 
from the detected text stroke edge pixels. Some post-
processing is further applied to improve the document 
binarization quality. 
 
A.Contrast Image Construction 
 
The image gradient has been widely used for edge 
detection and it can be used to detect the text stroke edges 
of the document images effectively that have a uniform 
document background. On the other hand, it often detects 
many non stroke edges from the background of degraded 
document that often contains certain image variations due 
to noise, uneven lighting, bleed-through, etc. To extract 
only the stroke edges properly, the image gradient needs 
to be normalized to compensate the image variation 
within the document background. In our earlier method, 
The local contrast evaluated by the local image maximum 
and minimum is used to suppress the background  
 
B.Text Stroke Edge Pixel Detection 
 
The purpose of the contrast image construction is to 
detect the stroke edge pixels of the document text 
properly. The constructed contrast image has a clear bi-
modal pattern, where the adaptive image contrast 
computed at text stroke edges is obviously larger than that 
computed within the document background .We therefore 
detect the text stroke edge pixel candidate by using Otsu’s 
global thresholding method. For the contrast images in a 
binary  map by Otsu’s algorithm that extracts the stroke 
edge pixels properly. As the local image contrast and the 
local image gradient are evaluated by the difference 
between the maximum and minimum intensity in a local 

window, the pixels at both sides of the text stroke will be 
selected as the high contrast pixels.  
 
C:Local threshold optimization 
 
The text can then be extracted from the document 
background pixels once the high contrast stroke edge 
pixels are detected properly. Two characteristics can be 
observed from diferent kinds of document images: First, 
the text pixels are close to the detected text stroke edge 
pixels. Second, there is a distinct intensity difference 
between the high contrast stroke edge pixels and the 
surrounding background pixels. The document image text 
can thus be extracted based on the detected text stroke 
edge pixel. 
 
 

 
 
 

V. OBJECTIVES 

 
1) Main objective is to make use of the adaptive image 

contrast that combines the local image contrast and the 

local image gradient adaptively and therefore is tolerant to 

the text and background variation caused by different 

types of document degradations.  

 

2)To improve the bad quality images for superior 

performance of our proposed method. 

 

3) Image Restoration : Remove distortion from an image 

in order to go back to the original. 

 

4) To improve the quality of novel document images. 

 

 5) Used for different kinds of degraded document images.   

 

VI. CONCLUSION 

 
Here we have studied an adaptive image contrast based 

document image binarization technique that is tolerant to 

variety of document degradation such as uneven 

Illumination and document smear. The proposed 

technique is easy & robust, only few parameters are 

involved. It works for different kinds of degraded 

document images. It makes use of the local image contrast 
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that is evaluated based on the local maximum and 

minimum. The proposed method has been tested on the 

various datasets. Experiments show that the proposed 

method outperforms most reported document binarization 

methods in term of the Fmeasure, pseudo F-measure, 

PSNR, NRM, MPM and DRD. 
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