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ABSTRACT: Now a day’s more emphasis is given on improvement of degraded document images. There are certain
reasons behind the document degradation such as, smearing of text, spreading of unbalance illumination, ageing effect,
noise occurred from background side etc. In this regards, Image document binarization technique plays a significant
role and is utilized in improvement of quality of images associated in text. In particular, it operates for extraction and
segmentation of text from the document flipside. Since last few decades, variety of binarization techniques was
proposed however, it has been observed that no any technique is capable to remove all types of degradation. However,
with certain merits and demerits various binarization techniques are used for the enhancement in quality of images. In
present paper, summary of data which comprises various improved binarization techniques is presented.
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I. INTRODUCTION

Old remarkable documents are culturally quite important and significant [1, 2]. In most cases, these documents are
present in the form of hand written. As these are historic documents the issue of their long lasting is crucial. Their
quality starts to degrade with respect to time and finally becomes unreadable. Due to such type of degradation further
process of maintenance/rewritten is required which is costly. However, with the advent of technology transformation of
such culturally and scientifically important document into well accepted form of digital is possible [3]. Varieties of
scientific techniques are available for the transformation of handwritten into compatible digital form [4]. Optical
Character Recognition (OCR) is most popular technique and is use to access and store the information in the form of
digital text [5]. As the old documents which are written by hands preferably experiences different types of degradations.
More importantly in case of long time preservation of documents effect of environment plays a significant role in the
degradation of documents such as, fungus. The aforesaid and other crucial issues present in most of documents are
difficult for OCR for accurate recognition and total removal. Bearing all these issues in mind scientific community has
explored various techniques to overcome problems associated to document degradation. Recently, there has been
growing interest in transforming these documents into digital forms, which converts them to digitally readable text that
requires scanning, extracting text, and storing them in a database [6].

Before to going to details of the summary of various binarization techniques it is quite important to recognize
the type of degradation and defects associated to historically essential document. Various types of issues and artifacts
which are usually seen in case of document degradation are summarized in figure 1. The main aim of the present paper
is to collect necessary scientific information related to development in document binarization techniques.
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Fig. 1 commonly observed degraded defect types in historic documents.

Il IMAGE BINARIZATION TECHIQUES

This section deals with detail summary of various document binarization techniques. Table 1 is given below for the
comparison with published literature. Last few decades ago Otsu’s [7] technique was introduced, and which was later
became more famous. It operates on the principle of global thresholding and this technique known to be more effective
in comparison with other techniques.

In 1986, W. Niblack [8] brought solution with the help of technique called Niblack. Using rectangular window
movement over the grey level image the calculation of threshold has been done in this technique. One of significant
drawback of Niblack’s method is the presence of ‘noise’ in the region of non text. Preprocessing as well as post
processing techniques are necessary for removal of this noise. More robust method as per as variance is concerned is
proposed by Sauvola [9]. In comparison to Niblack technique this technique is found to be significantly enhanced,
particularly, when documents have illuminated unevenly, presence of large variations etc. Sauvola method works on
the principle of calculation of value of local threshold. More detail of this technique indicates the involvement of
standard deviation. The main significant drawback of Sauvola technique is low process speed. In addition, values of
free parameter and size of window are crucial and sensitive parameters.

Bernsen [10] came with the method which was tailored version operates on intensities of pixels. In particular,
values of mean for lower and higher intensities have been considered with local threshold. Further, by optimizing the
mean value of intensity of pixel value of threshold is usually fixed. This technique is not suited for the documents with
compounded background. The issue of aforesaid (Bernsen method) technique has been resolved by LMM method [11].
Normalization factor and local image contrast are the key parts of this technique. The method comes out with local
image contrast and normalization factor. This technique works on the principle of contrast measurement of image in
particular from bright and dark region. However, this technique is found to be not appropriate for the bright background
with bright text [11].

As the technological advancement is continuous process Gatos’s [12] technique came with solution of
problems associated with the LMM technique. The main aim of this technique is to work on the image binarization and
this technique is found to be much capable for improvement of quality of degraded document. Calculation of
background intensities is the key factor of this technique. The estimation of background surface with original image is
the initial part of this technique and application of thresholding technique is later one. In comparison with other
aforesaid techniques the present method is quite easy and known for document binarization however; it is not capable
for the images with low resolution.

A scientific technique for improvement of degraded document with merits such as highly efficient and less
computational difficulty has been proposed by Pai et. al. [13] in 2010. In this method, several blocks are created with
the help of separation of the document image. Threshold value has to be taking into consideration while the binary
image formation. This method is more popular for portable electronic devices which usually have computational as
well as memory constraint.
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intengit computational as well as
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local image This technique requires
gradient ite easv to use and further enhancement in
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For the purpose of improvement of degraded documents B. Su and S. Lu [14] have came with enhanced solution.
The over normalization problem usually occur in method in reference [11] have overcome by this technique. This is
possible with the help of local image gradient and local image contrast. For this technique a very little tuning of various
factors is needed. In addition, this technique is quite easy to use and robust in nature.

111 CONCLUSION

The present paper deals with summary of research work done in the area of image binarization. This
comprehensives report will also help the individual for the selection of appropriate technique as per the need. The
collection involves the systematic approach towards the solution of problems associated with document binarization.
Commonly observed degraded defect types in historic documents have also been discussed in the present paper. A
series of techniques also comprises of several advantages and disadvantages. It is also found that, there is necessity for
the quick and precise method which will suitable for all types of degraded documents. Further, it should also be capable
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for the selection of appropriate technique according to the type of type document as well as type of degradation which
may result into the better performance. The present report has great scientific and technological importance and will
definitely be the interest of broad audience in the area of document binarization.

© ©

10.
11.
12.
13.
14.

REFERENCES

Antonacopoulos, A.; Karatzas, D. “Document image analysis for World War 1l personal records”, In Proceedings
of the st International Workshop on Document Image Analysis for Libraries (DIAL’04), Palo Alto, CA, USA,
pp. 336-341, 2004

Marinai, S.; Marino, E.; Cesarini, F.; Soda, G. “A general system for the retrieval of document images from
digital libraries” In Proceedings of the 1st International Workshop on Document Image Analysis for Libraries
(DIAL’04), Palo Alto, CA, USA, pp. 150-173, 2004

Govindaraju, V.; Xue, H. “Fast handwriting recognition for indexing historical documents”, In Proceedings of the
1st International Workshop on Document Image Analysis for Libraries, Palo Alto, CA, USA, pp. 314-320, 2004
Alaa Sulaiman, Khairuddin Omar and Mohammad F. Nasrudin, “Degraded Historical Document Binarization: A
Review on Issues, Challenges, Techniques, and Future Directions”, J. Imaging vol. 5, Issue 48. 2019.

J. Memon, M. Sami, R. A. Khan and M. Uddin, "Handwritten Optical Character Recognition (OCR): A
Comprehensive Systematic Literature Review (SLR)," in IEEE Access, pp. 142642-142668, vol. 8, 2020

Prachi K. More, Mr. D. D. Dighe, “A Review on Document Image Binarization Technique for Degraded
Document Images” International Research Journal of Engineering and Technology (IRJET), Vol.03 Issue: 03,
Mar 2016

N. Otsu, “A threshold selection method from gray level histogram,” IEEE Trans. Syst., Man, Cybern., pp. 62—66,
vol. 19, no. 1, 1979

W. Niblack, “An Introduction to Digital Image Processing”, Englewood Cliffs, NJ: Prentice-Hall, 1986.

J. Sauvola and M. Pietikainen, “Adaptive document image binarization,” Pattern Recognit., pp. 225-236, vol. 33,
no. 2, 2000

J. Bernsen, “Dynamic thresholding of gray-level images,” in Proc. Int.Conf. Pattern Recognit., pp. 1251-1255,
1986

B. Su, S. Lu, and C. L. Tan, “Binarization of historical hand written document images using local maximum and
minimum filter,” in Proc. Int. Workshop Document Anal. Syst., Jun. 2010, pp. 159-166.

B. Gatos, 1. Pratikakis, and S. Perantonis, “Adaptive degraded document image binarization,” Pattern Recognit.,
pp. 317-327, vol. 39, no. 3, 2006

Pai, Y.T., Chang, Y.F., Ruan, S.J., “Adaptive thresholding algorithm: efficient computation technique based on
intelligent block detection for degraded document images” Pattern Recogn. pp. 3177-3187 Vol. 43, Issue 9, 2010

B. Su, S. Lu, and C. Lim Tan, “Robust Document Image Binarization Technique for Degraded Document Images,”
IEEE Trans. on Image Processing, pp 1408-1417, vol. 22, no. 4, 2013

IJIRCCE©2021 |  An SO 9001:2008 Certified Journal | 820


http://www.ijircce.com/

INTERNATIONAL
l\'NO SPACE SWDARD
SERlAl.
SJIF Scicatific Journal Impact Factor . NUMBER

Impact Factor: INDIA

1.488

NISCAIR

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN COMPUTER & COMMUNICATION ENGINEERING

9940 572 462 [€) 6381 907 438 3 ijircce@gmail.com

WWww.ijircce.com



