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Abstract 

 

Document Image Binarization is performed in the pre-processing stage for document analysis and it aims to segment the 

foreground text from the document background. Thresholding is found as well-known technique for binarization of image. 

Thresholding methods can be categorized into two groups as global thresholding and local (adaptive) thresholding methods. The 

main objective of this paper is to use adaptive thresholding method and compare existing system with proposed system. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Image Binarization is the low-level spatial domain image processing technique that is intended to enhance or segment the 

’relevant data’ or the ’region of interest’ within the images. It is based on the assumption that objects (’region of interest’) and 

background layers in the image can be distinguished by their gray level values.  

     
Fig. 1:                                             Fig. 2: 

As illustrated in Fig. 1, the handwritten text within the degraded documents often shows a certain amount of variation in terms 

of the stroke width, stroke brightness, stroke connection, and document background. In addition, historical documents are often 

degraded by the bleed- through as illustrated in Fig. 1 and Fig. 2, where the ink of the other side seeps through to the front. In 

addition, historical documents are often degraded by different types of imaging artifacts. These different types of document 

degradations tend to induce the document thresholding error and make degraded document image binarization a big challenge to 

techniques. Document image binarization plays a key role in document processing since its performance affects the degree of 

success in subsequent character segmentation and recognition Binarization methods can be categorized into two groups as global 

thresholding and local (adaptive) thresholding methods. Global thresholding is a simple and efficient method where a defined or 

computed threshold value is used to separate foreground objects from background by considering whole image characteristics 

and Local (Adaptive) Thresholding is the assigning of a value to each pixel to determine whether it is a foreground or 

background pixel using local information from the image. Several thresholding methods that belong to these two groups have 

been developed. Both binarization groups carry some disadvantages beside their apparent advantages. Global methods have 
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faster execution time that minimizes the computational cost and the noise in resultant images. However, local noise may affect 

the whole binarization process while change of partial characteristics of the image also changes whole characteristics that cause 

under or over thresholded images. Local methods have variable execution time depends on the size of the defined segments – 

small sized segments have longer execution time and large sized segments have faster execution time– and the noise addition, 

variability of the segment sizes and the variable parameters are the main disadvantages of the local methods. 

 Various Binarization Techniques: 

Some of the Global and Local binarization techniques are discussed below 

 Otsu Method: 

Otsu Method is the clustering-based method for thresholding. It is the best Global thresholding method. It assumes that an image 

contains two classes of pixels i.e. foreground and background. The histogram based thresholding is performed to convert the 

gray scale image into binary image. The threshold is chosen in such a way that the inter-class variance within the class is 

maximum but the intra-class variance between the classes is minimum. The weighted sum of variance of two classes is given as 

σ2p(t) = p1(t)σ1
2 + p2(t)σ2

2(t) 

Otsu method is the best method for Global thresholding and thus performs efficiently for binarization. But, it gets affected by 

image contrast. And thus donot perform well for degraded images with uneven illumination and shadows. So, Otsu method has 

the limitation that it can’t be used for the degraded documents that do not have clear bi-modal histogram. 

 Niblack Method: 

Niblack Method is the Local thresholding method. It uses a rectangular window to estimate the pixel-wise threshold. The 

rectangular window is made to slide over the gray scale image. This method uses mean and standard deviation for the calculation 

of threshold. 

The threshold using Niblack method is defined as 

T = m + K x s 

Where m is the mean and s is the standard deviation within the window. K is the constant. The quality of binarization is 

defined by K and the size of the sliding window. 

As Niblack is a local thresholding method it gets affected by the local features of the image. Gaps between pixel values 

usually in blank areas also influence the Niblack method. Another limitation of Niblack method is that it is not suitable for 

document images affected by background noise. 

 Sauvola Method: 

It solves the problem of noise of Niblack method. It is local variance based method. This method also uses standard deviation 

like Niblack method. This method can be used for document images with uneven illumination, stains and documents with low 

contrast and high illumination. 

The threshold using Sauvola Method is defined as 

T = m x [1 + (K(s) / R)] 

Where m is the mean and s is the standard deviation within the window. K and R are constants. The value of K is 0.5 and R is 

128 are used. 

The limitation of Sauvola method is that the text becomes thinner after binarization. 

 Bernsen Method: 

Bernsen is contrast based local adaptive method. Threshold in Bernsen method is defined as the mean of maximum and 

minimum intensity of the gray scale image. Depending upon this threshold the pixel is identified as foreground or background. In 

Bernsen method image contrast is calculated as 

C(i,j) = Imax- Imin 

The pixel is classified as foreground if the value of C(i,j) is greater than the threshold and background  otherwise. Bernsen 

method is not suitable for degraded document images having complex background. 

 Brightness Preserving Dynamic Fuzzy Histogram Equalization: 

In GHE the remapping of the histogram peaks (local maxima) takes place which leads to the introduction of undesirable artifacts 

and large change in mean image brightness. The BPDFHE technique manipulates the image histogram in such a way that no 

remapping of the histogram peaks takes place, while only redistribution of the gray-level values in the valley portions between 

two consecutive peaks takes place. The BPDFHE technique consists of following operational stages:  

1) Fuzzy Histogram Computation.  

2) Partitioning of the Histogram. 

3) Dynamic Histogram Equalization of the Partitions.  

4) Normalization of the image brightness.  

II. LITERATURE REVIEW 

S.vishnupriya et al. [1] has proposed that the extraction of text from badly degraded image document is very challenging task due 

to the variation between the foreground and background text of various document images. The proposed system tackles this 

problem by the combination of several state of-the-art binarization methodologies as well as on the efficient incorporation of the 
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edge information of the gray scale source image. Given a degraded document image an adaptive contrast map is first constructed. 

The contrast map is then binarized and combined with Canny’s edge map to identify the text stroke edge pixels. The document 

text is further extracted using globally matched wavelet filters. Finally fisher classifier is used for improving the result of image 

segmentation. The approach is simple, robust and applicable to images of typewritten text as well as hand written text or a 

mixture of both. Experimental result shows that the proposed method gives superior performance compared with other 

techniques. 

Bolan Su et al. [2] proposed a Segmentation of text from badly degraded document images is a very challenging task due to 

the high inter/intra-variation between the document background and the foreground text of different document images. In this 

paper, we propose a novel document image binarization technique that addresses these issues by using adaptive image contrast. 

The adaptive image contrast is a combination of the local image contrast and the local image gradient that is tolerant to text and 

background variation caused by different types of document degradations. In the proposed technique, an adaptive contrast map is 

first constructed for an input degraded document image. The contrast map is then binarized and combined with Canny’s edge 

map to identify the text stroke edge pixels. The document text is further segmented by a local threshold that is estimated based 

on the intensities of detected text stroke edge pixels within a local window. The proposed method is simple, robust, and involves 

minimum parameter tuning. It has been tested on three public datasets that are used in the recent document image binarization 

contest (DIBCO) 2009 & 2011 and handwritten-DIBCO 2010 and achieves accuracies of 93.5%, 87.8%, and 92.03%, 

respectively, is significantly higher than or close to that of the best performing methods reported in the three contests. 

Experiments on the Bickley diary data set that consists of several challenging bad quality document images also show the 

superior performance of our proposed method, compared with other techniques. 

AbdenourSehad et al.[3] has present a capable scheme for binarization of ancient and degraded document    images, grounded 

on texture qualities. The suggested technique is an adaptive threshold-based. It has been calculated by using a descriptor centred 

on a co-occurrence matrix and the scheme is verified objectively, on DIBCO dataset degraded documents furthermore 

subjectively, utilizing a set of ancient degraded documents offered by a national library. The outcomes are acceptable and 

assuring, present an improvement to classical approaches. 

Lopes, N.V.et al. [4] has present an automatic histogram threshold approach based on a fuzziness measure. Using the concepts 

of fuzzy logic, the problems involved in finding the minimum of a criterion function are avoided. Similarity between gray levels 

is the key to find an optimal threshold. Two initial regions of gray levels are defined at the boundaries of the histogram. After 

that using an index of fuzziness, a similarity process is started to find the threshold point. A significant contrast between objects 

and background is assumed. Histogram equalization is used in images having small contrast difference. 

Sheet, Debdoot, et al.[5] proposes a novel modification of the brightness preserving dynamic histogram equalization technique 

to improve its brightness preserving and contrast enhancement abilities while reducing its computational complexity. The 

modified technique, called Brightness Preserving Dynamic Fuzzy Histogram Equalization (BPDFHE1), uses fuzzy statistics of 

digital images for their representation and processing. Representation and processing of images in the fuzzy domain enables the 

technique to handle the inexactness of gray level values in a better way, resulting in improved performance. Execution time is 

dependent on image size and nature of the histogram, however experimental results show it to be faster as compared to the 

techniques compared here. The performance analysis of the BPDFHE along with that for BPDHE has been given for 

comparative evaluation.  

III. CONCLUSIONS 

This paper has focused on the degraded document binarization technique. Document binarization is a key application of vision 

processing. The main objective of this paper is to evaluating the short comings of algorithms for degraded image binarization. It 

has been found that each technique has its own benefits and limitations; no technique is best for every case. The main limitation 

of existing work is found to be noisy and low intensity images. In near future we will propose a new algorithm which will use 

more reliable methodology to enhance the work. We will propose a new algorithm which will use nonlinear enhancement as a 

pre-processing technique to improve the results further. 
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