
IJCST Vol. 4, ISSue 2, AprIl - June 2013  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 606   InternatIonal Journal of Computer SCIenCe and teChnology

A Review on Evaluation of Binarization Techniques 
on Camera-Based Images

1Ruchika Sharma, 2Balwinder Singh
1,2Dept. of Computer Engineering, Yadavindra College of Engineering

Punjabi University, Talwandi Sabo, Punjab, India

Abstract
This paper presents a review of techniques of binarization on 
camera images. Several algorithms have previously been proposed 
for improving the thresholding of degraded document images. No 
algorithm can solve all types of problems, but some algorithms 
are better than others for specific situations. This article reviews 
local binarization algorithms and global binarization algorithms 
for improving binarization of camera images, thus indicating 
evaluation of different algorithms and finding the better result. 
This served as the major contribution of this paper.
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I. Introduction
Binarizing images of documents captured with camera-equipped 
electronic devices,such as PDAs or cellular phones, presents a new 
challenge. The captured content can be trans-formed in various 
ways.
Binarization is a process of separation of pixel values of an input 
image into two pixel values like white as background and black 
as foreground. It is an important part in image processing and it 
is the first step in many document analysis and OCR processes. 
Camera-captured images include text, line-drawings and graphic 
regions. It can also be considered as mixed type documents. In 
many practical applications, we need to recognize or improve 
the content of the document. In such cases, it is preferable to 
convert the documents into a binary form. Thus Image binarization 
plays a key role in the field of Image Processing. The binarization 
techniques for grayscale documents can be grouped into two broad 
categories: global thresholding binarization and local thresholding 
binarization.
The new challenge to binarization arises because such images are 
produced under illumination conditions that are inferior to those 
found in a scanning environment. As a result, there are varying 
degrees of brightness over the images. If we simply apply a global 
threshold, as we do with scanned images, the binarized results 
could be too bright in one area and too dark in another area. A more 
effective way of binarizing such images is therefore desired.
The fundamental principle of thresholding techniques is based on 
the characteristics of the image . It chooses proper thresholds n T 
to divide image pixels into several classes and separate the objects 
from background. When there is only a single threshold T , any 
point (x, y) for which f (x, y)_T is called an object point; and a 
point (x, y) is called a background point if f (x, y) _T According 
to the aforementioned discussion, thresholding can be viewed as 
an operation to gain threshold T in the following equation:
T .M[x, y, p(x, y), f (x, y)]    (1)
In this equation, T stands for the threshold; f (x, y) is the gray 
value of point (x, y) and p(x, y) denotes some local property of 
the point—such as the average gray value of the neighborhood 
centered on point (x, y). Based on (1), thresholding techniques can 
be mainly divided into global, local, and dynamic thresholding 

techniques.[7]

A. Global Thresholding Technique
When T depends only on f (x, y) (in other words, only on gray-
level values) and the value of T solely relates to the character of 
pixels, this thresholding technique is called global thresholding 
technique. There are a number of global thresholding techniques 
such as: minimum thresholding, Otsu, optimal thresholding, 
histogram concave analysis, iterative thresholding,entropy-based 
thresholding, MoM-keeping thresholding and so on [7].
This technique assigns a single threshold for the whole document 
image.
Global methods like that of Otsu try to find a single threshold value 
for the whole document. There are many techniques of determining 
an appropriate threshold value in binarization techniques. 
Document binarization is the first step in most document analysis 
systems. The goal of document binarization is to convert the given 
input grayscale or color document into a bi-level representation. 
This representation is particularly convenient because most of the 
documents that occur in practice have one colour for text (e.g. 
black), and a different colour (e.g. white) for background. This 
method is fast  and give good result.

B. Local Thresholding Technique
If threshold T depends on both f (x, y) and p(x, y) , this thresholding 
is called local thresholding . This method divides an original image 
into several sub regions, and chooses various thresholdsTs for 
each sub region reasonably. After thresholding, discontinuous 
gray levels among sub images must be eliminated by gray level 
filtering technique. Main local thresholding techniques are 
simple statistical thresholding, 2-D entropy-based thresholding, 
histogram-transformation thresholding etc.[7].
This technique assign a threshold for each pixel in the document 
image.
And secondly this technique estimate a different threshold for each 
pixel according to the grayscale information of the neighboring 
pixels. For adaptive thresholding of an image, not just the value of 
the pixel to be binarized is examined but a neighborhood of pixels 
around this pixel is examined. if the pixel is significantly darker 
than the neighboring pixels , it is converted to black; otherwise it 
is converted to white. Using this neighborhood in formation, the 
binary value for the pixel under consideration can be determined 
based upon local conditions and not just on a single threshold 
calculated from an image-wide standpoint.
In the case of camera-captured document images, current OCR 
systems which are designed for scanner based planar document 
images do not have capability to deal with geometric and 
perspective distortions. Therefore, current OCR systems give poor 
performance when applied directly to warped camera captured 
document images. Designing dewarping techniques for flattening 
the document images is a possible solution for improving the 
performance of OCR systems on camera-captured document 
images.
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II. Related Work
Pavlos Stathis(2008) and et al[1] In this paper, a new technique for 
the validation of document binarization algorithms is proposed. 
The method is simple in its implementation and can be performed 
on any binarization algorithm since it doesn’t require anything 
more than the binarization stage. As a demonstration of the 
proposed technique, the case of degraded historical documents 
is used. Then the proposed technique is applied to 30 binarization 
algorithms. 
B. Gatos(2008) and et al.[2] In this paper a new adaptive approach 
for document image binarization. The proposed method is mainly 
based on the combination of several stateof-the-art binarization 
methodologies as well as on the efficient incorporation of the edge 
information of the gray scale source image. An enhancement step 
based on mathematical morphology operations is also involved 
in order to produce a high quality result while preserving stroke 
information. The proposed method demonstrated superior 
performance against six (6) well-known techniques on numerous 
degraded handwritten and machine printed documents. The 
performance evaluation is based on visual criteria as well as on 
an objective evaluation methodology.
In 2009, Syed Saqib Bukhari and et al [3] In this paper a new 
adaptive binarization technique for degraded hand-held camera-
captured document images. The state-of-the-art locally adaptive 
binarization methods are sensitive to the values of free parameter. 
This problem is more critical when binarizing degraded camera-
captured document images because of distortions like non-uniform 
illumination, bad shading, blurring, smearing and low resolution. 
They demonstrate in this paper that local binarization methods 
are not only sensitive to the selection of free parameters values 
(either found manually or automatically), but also sensitive to 
the constant free parameters values for all pixels of a document 
image. Some range of values of free parameters are better for 
foreground regions and some other range of values are better 
for background regions. For overcoming this problem, they 
presented an adaptation of a state-of-the-art local binarization 
method such that two different set of free parameters values are 
used for foreground and background regions respectively. The use 
of ridges detection for rough estimation of foreground regions in 
a document image is presented in this paper. This information is 
then used to calculate appropriate threshold using different set of 
free parameters values for the foreground and background regions 
respectively. The evaluation of the method using an OCR-based 
measure and a pixel-based measure show that our method achieves 
better performance as compared to state-of-the-art global and local 
binarization methods.
Chien-Hsing Chou (2009) and et al[4] In this paper a novel 
binarization method for document images produced by cameras. 
Such images often have varying degrees of brightness and require 
more careful treatment than merely applying a statistical method 
to obtain a threshold value. To resolve this problem, the proposed 
method divides an image into several regions and decides how to 
binarize each region. The decision rules are derived from a learning 
process that takes training images as input. Tests on images 
produced under normal and inadequate illumination conditions 
show that the method used in  paper yields better visual quality and 
better OCR performance than three global binarization methods 
and four locally adaptive binarization methods.
A. F. Mollah(2009) and et al[5] In this paper business card images 
are of multiple natures as these often contain graphics, pictures and 
texts of various fonts and sizes both in background and foreground. 
So, the conventional binarization techniques designed for document 

images cannot be directly applied on mobile devices. Here the 
author  presented a fast binarization technique for camera captured 
business card images. The technique says that a card image is 
split into small blocks. Some of these blocks are classified as 
part of the background based on intensity variance. Then the non-
text regions are eliminated and the text ones are skew corrected 
and binarized using a simple yet adaptive technique. Experiment 
shows that the technique is fast, efficient and applicable for the 
mobile devices.
Zhiwen WANG(2009) and et al[6] In this paper the  global 
binarization methods of the passport image based on global iterative 
threshold and local analysis is put forward in this paper after several 
binarization algorithms of document image are deeply studied 
according to the characteristics that passport image documents 
are obviously affected by the complex image background and the 
shading grid security-lines . Model of the method is simple, and 
easy to implement, can filter out noise availably. The character 
strokes can segmented from the background clearly.
Er. Nirpjeet kaur(2011) et al.[7] In this paper the rapid growth of 
degraded images due to the increasing power of Computing and 
the fast development of Internet is being witnessed according to 
the research of recent years. Because of this tremendous increase 
of quality of degraded images, there is an urgent need of image 
Content description to facilitate automatic retrieval. Image is 
described by several low level image features, such as color, 
texture, shape or the combination of these features.
Dharam Veer Sharma(2012) and et al.[8] In this paper the author 
says that the text extraction from natural scene images is an 
emerging field in computer graphics. Extracted text contains 
important information that can be used for various purpose 
like vehicle number plate detection to identify the vehicle, 
to provide information of surrounding to visually impaired 
persons, preservation of information of historical documents 
etc. Binarization is a key process in text extraction process. It is 
challenging take in case of natural scene images due to uneven 
lighting conditions, complex background and unpredicted text 
size, color and layout. Three well known binarization techniques 
namely Otsu’s, Niblack’s and Sauvola’s binarization techniques 
are test on natural scene images. We found that, Sauvola’s 
algorithm can achieve better performance than Niblack’s. In most 
of cases Sauvola and Niblack gave good results as compare to 
Otsu’s method. Otsu binarization technique is good for uniform 
background. Window based Niblack’s and Sauvola’s methods are 
useful to find local threshold to binarize natural scene images.
O. Imocha Singh, (2012) and et al[9] in this paper binarization 
is an important part in image processing and it is the first step 
in many document analysis and OCR processes. Most of the 
binarization techniques associate a certain intensity value called 
threshold which separate the pixel values of the concerned input 
grayscale image into two classes like background and foreground. 
Each and every pixel should be compared with the threshold and 
transformed to its respective class according to the threshold 
value. Thus threshold takes a major role in binarization. Hence 
determination of proper threshold value in binarization is a major 
factor of being a good binarized image and it can be approached 
in two categories like global thresholding and local thresholding 
techniques.
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III. Comparative Study
Author(s) Year Paper Name Technique Results

O. Imocha 
Singh, et al. 2012

Local Contrast 
and Mean based 
Thresholding Technique 
in Image Binarization

Image binarization using 
local minimum and 
maximum pixel value within 
a local window w×w.

Find a new way of image binarization 
using a local threshold value 
and their comparison with other 
algorithms

Dharam Veer 
Sharma, et al. 2012

An Analysis of Image 
Binarization Techniques 
for Natural Scene 
Images

Binarization, Otsu, Sauvola; 
images thresholding, 
Niblack, local thresholding, 
Text extraction.

 Finds a comparison of binarization 
techniques using Visual observation.

Er.Nirpjeet kaur 
et al. 2011

A review on various 
methods of image 
thresholding

Thresholding, binarization, 
threshold value.

Better adaptability of various kinds 
of noise at different areas of the same 
image based on low computational 
and time cost.

Zhiwen WANG, 
et al 2009

Binarization Algorithm 
of Passport Image Based 
on Global Iterative 
Threshold and
Local Analysis

Image binarization; location 
analysis; iterative, threshold

Minimum error and combining with 
neighborhood pixel characteristics.

A. F. Mollah 
et al. 2009

Binarizing Business 
Card Images for Mobile 
Devices

Fast binarization technique 
for camera captured
business card images.

The
occurrence of text classified as 
background (TB) is absolutely
less which reveals good potential for 
the developed method.

Chien-Hsing 
Chou et al. 2009

A binarization method 
with learning-built rules 
for document images
produced by cameras.

Document image 
binarization
Global threshold
Image processing
Local threshold
Multi-label problem
Non-uniform brightness
Support vector machine

Favorable results with respect to 
the thresholding actions judged 
in terms of the visual quality of 
images, and also in terms of the OCR 
performance.

Syed Saqib 
Bukhari, et al. 2009

Adaptive Binarization 
of Unconstrained Hand-
Held Camera-Captured 
Document Images

Binarization of Document 
Images

Explored the sensitivity of fixing free 
parameters values
for all pixels of a camera-captured 
document image.

B. Gatos, et al 2008

Improved Document 
Image Binarization by 
Using a Combination of 
Multiple Binarization 
Techniques and Adapted 
Edge Information

A new adaptive approach for
document image 
binarization.

Effectiveness of the proposed 
technique compared to
other state-of-the-art methodologies.

Pavlos Stathis, 
et al 2008

An Evaluation 
Technique for 
Binarization Algorithms

A new technique for the 
validation of document 
binarization
algorithms.

Slightly better performance of the 
local binarization methods
vs. the global ones.

IV. Conclusion
It is shown in the paper that there are several image binarization 
techniques with new algorithms and also the previous improved 
methods which give us better results. The paper presents comparison 
of binarization techniques using several observations, techniques 
and methods. These approaches aiming at removal of background 
noise from camera-based images.
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