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ABSTRACT: Extraction  of text from poorly documented images is a very difficult task due to high mutation between 
the document background and foreground text of various document images. In this paper, a binarization technique is 
significantly designed for historical document images. This existing binarization technique points either on finding an 
appropriate global threshold for each area in order to remove strains, smear and uneven illuminations. In binarization 
process an adaptive contrast map is first constructed for an input degraded document image. Adaptive image contrast is 
a combination of local image contrast and local image gradient. This method is simple, robust and requires minimum 
parameter tuning. Our approach applies a global threshold and detects image areas that are more likely to still contain 
noise. Each of these areas is reprocessed separately to achieve better quality of binarization. 
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I. INTRODUCTION 
 
    This method is useful to preserve old documents more effectively. Image binarization technique is the mostly used 

and accepted method to extract information from degraded images. Though it is studied for many years, still there is a 
need of progress. It becomes quite difficult to extract text from the degraded documents due to degradation issues such 
as stains, blood seeps or ink seeps, smears, noise etc. In such cases, accuracy of extracting text lacks somewhere. In 
case of handwritten text, it is again a big headache to maintain the accuracy of the extracted text. There are some 
figures to illustrate the actual causes of degradation (Refer Fig 1). 

This paper represents a document binarization technique which is simple, robust and efficient. This method is 
capable of handling different kinds of degraded images with minimum parameter tuning. It makes use of adaptive 
image contrast that combines the local image contrast and the local image gradient so that it can work efficiently on 
different types of degraded documents. 

 
Fig- 1: Examples of some degraded images. (a)-(d) are taken from DIBCO series and (e) is taken from Bickley 

Diary Dataset 
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II. RELATED WORK 
 

 We have seen most of the binarization techniques which works on the global thresholding concept. As per my study, 
global thresholding technique is not a suitable approach to handle degraded documents. Instead of that, adaptive 
thresholding technique calculates local threshold for each pixel of the degraded document so it is the most suitable 
approach among all. Mainly adaptive thresholding technique is suitable for all kinds of degraded documents 
 In window based adaptive thresholding technique local threshold is calculated using the mean and standard
variations of image pixels within a neighborhood window. This method is a traditional one. As the thresholding is 
heavily dependent on window size, performance is heavily dependent on character stroke width so it is the main 
drawback of this technique. There are some techniques too such as background subtraction, recursive method, self-
learning, laplacian energy, contour completion, decomposition method, matched wavelet, Markov Random field, cross 
section reference graph analysis, matched wavelet, texture analysis and combination of binarization. These methods are 
related to different domain knowledge and skills and works on different types of information. These methods are quite 
complex too. 
Local image contrast and local image gradient are the most useful features to segment text from the document 
background because document text has certain image contrast to the neighboring document background. Due to their 
effectiveness, they are mostly used in many document image binarization techniques. As per Bernsen’s paper, local 
image contrast is defined as: 
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) denotes the maximum and minimum 
intensities within a local neighbourhood windows of (i, j) respectively. The pixel is set as a background directly if the 
local contrast C(i, j) is smaller than threshold. Otherwise it will be classified into text or background by comparing with 
the mean of Imax (i, j) and Imin (i, j). This method is simple but cannot work properly on a complex degraded 
document background. 
The local image contrast is further modified as: 

C	(i, j) = 	 	( , )	–	 	( , )
				 	( , )	 	 	( , )	 	ε

   (2) 

here ε is a positive but infinitely small number hat is added in case of local maximum is equal to zero. Equation 2 
introduced the normalization factor in denominator to reduce the image variation within the document background [1]. 
 

III. PROPOSED ALGORITHM 
 

In this section here to describe our approach to segment text from degraded images. For a given degraded document 
image at first an adaptive contrast map is constructed. Then by combining this adaptive contrast map and Canny’s edge 
map, the text stroke edges are detected. Based on local threshold which is calculated from the detected text stroke edge 
pixels, text is segmented. 
 
A. CONTRAST IMAGE CONSTRUCTION 
The image gradient has been used to great extent for edge detection [11] and detects the text stroke of the document 
images effectively which have the uniform document background. Then again, it often notices many non-stroke edges 
from the background of degraded documents that frequently contains certain image variations due to noise, uneven 
lighting, bleed-through, atmospheric conditions, etc. To draw out only the stroke edges properly, the image gradient is 
required to be normalized to compensate the image variation within the document background. 
In this method [10] the local contrast evaluated by the local image maximum and minimum is used to suppress the 
background variation as depict in equation 2. Actually, the numerator contains the local image difference that is similar 
to the traditional image gradient [11]. The denominator is a normalization component that subdues the image variation 
within the document background. Large normalization factor will be produced for the pixels in the bright regions to 
neutralize the numerator and accordingly result in a relatively high image contrast. However, the image contrast in 
equation 2 will be large but the numerator will be small, so to overcome this over-normalization issue we have 
combined the local image contrast with the local image and have driven an adaptive local image contrast as follows[1]: 
Ca (i, j) = α C(i, j) + (1 - α) (Imax (i, j) – Imin (i, j))   (3)       
where  C(i,j) denotes the local image contrast in equation 2 and  (Imax (i, j) – Imin (i, j)) refers to the local image 
gradient that is normalized to [0,1]. The local window size is set to 3 theoretically. Α is the weight between local 
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contrast and gradient that is controlled based on the document image statistical information. Possibly, the image 
contrast will be assigned with a high weight (i.e.: large α) when the document image has significant intensity variations 
so that the proposed binarization technique depends more on the local image contrast that can captures the intensity 
variation well and hence produces good results. Or else, the local image gradient will be assigned with a high weight. 
 

 
                                                                          Fig- 2: Flow of project 
 
B. TEXT STROKE EDGE PIXEL DETECTION 
The purpose of this module is to find the stroke edge pixels of the document text. The constructed contrast image has a 
clear bi-modal pattern [10] where adaptive image contrast computed at text stroke edge is larger than document 
background. Therefore, we detect the text stroke edge pixel candidate by using Otsu’s global thresholding algorithm 
[3].  
Algorithm 1: Global Thresholding 
Step 1: Initial estimate of T. 
Step 2: Segmentation using T: 
            G1, Pixels greater than T; 
            G2, Pixels darker than (or equal to) T.  
Step3: Computation of the average intensities m1 and m2 of G1 and G2. 
Step 4: New threshold value:  

Tnew =
m1 + m2

2  
Step 5: If |T - T new| > ∆T, Back to step 2, otherwise stop. 
For the contrast images, fig shows a binary map by Otsu’s algorithm that derives the text stroke edge pixels. As the 
local image contrast and local image gradient are calculated by the difference between maximum and minimum. 

 
 

Fig- 3: Binary contrast map 
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Fig- 4: Canny’s edge map 
 

C. LOCAL THRESHOLD ESTIMATION 
The text can be taken out from the document background pixels once the high contrast stroke edge pixels are detected 
properly. Two characteristics those can be observed from different kinds of document images [10]: Firstly, the text 
pixels are close to the detected text stroke edge pixels. Secondly, there is a distinct intensity difference between the 
high contrast stroke edge pixels and the surrounding background pixels. The document image text is based on the 
detected text stroke edge pixels as follows [1]: 

R(x,y) = 1			I(x, y) ≤ Emean	+ 	 	
0																													otherwise

   (4) 

Here Emean and Estd are mean and standard deviation of the intensity of the detected text stroke edge pixels within a 
neighbourhood window W, respectively. 
The neighbourhood window should be at least larger than the stroke width in order to contain stroke edge pixels. So the 
size of the neighbourhood window W can be set based on the stroke width of the document image under study, EW, 
which can be estimated from the detected stroke edges. Since, we do not need a precise stroke width, we just need to 
calculate the most frequently distance between two adjacent edge pixels (which denotes two sides edge of a stroke) in 
horizontal direction and use it as the estimated stroke width. Firstly, the edge image is scanned horizontally row by row 
and the edge pixel candidates are selected.  
Algorithm 2: Edge width evaluation 
Require: Input Degraded Document Image I, Corresponding Binary Text Stroke Edge Image Edg 
Ensure: The Evaluated Text Stroke Edge Width EW 
Step 1: Get width and height of I. 
Step 2: For each row assign i=1 to height in edge do 
Step 3: Scan from left to right which fulfils the following criteria: 
Label is 0 then set to background   
Next pixel labelled as 1 which is edge 
Step 4: Calculate intensities of I of those pixels selected in  Step 3 
Lower intensity pixels are then removed which presents next to it in same row 
Step 5: Match the remaining adjacent pixels in the same row into pairs, and calculate the distance between the two 
pixels in pair. 
Step 6: End for 
Step 7: Construct histogram of those calculated distances. 
Step 8: Use the most frequently occurring distance as The Evaluated Stroke Edge Width EW.  
Now  the  edge  pixels, which  are  labelled  0  (background) and the pixels next to them are labelled to 1 (edge) in the 
edge map(Ed g), are properly detected. They should have higher intensities than the following few pixels (which should 
be the text stroke pixels). In the remaining edge pixels in the same row, the two adjacent edge pixels are matched to 
pairs and the distance between them. After that a histogram is constructed that records the frequency of the distance 
between two adjacent candidate pixels. The stroke edge width EW can then be roughly estimated by using the most 
frequently occurring distances of the adjacent edge pixels. 
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IV. CONCLUSION AND FUTURE WORK 
 

 The proposed method makes use of adaptive image contrast so it is capable of handling different types of degraded 
images. This method is simple, robust and effective as it takes few parameters to perform the desired task effectively. 
There are some other techniques too which work on local thresholding as well as global thresholding but the proposed 
method is the convenient one. As per study and experiments, there is a need of enhancement to achieve more accuracy. 
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