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Abstract: Segmentation of text from poorly despoiled document image is a very demanding task due to the high
inters/intra deviation between the document background and the foreground text of different document scanned images.
Text withdrawal from normal picture images is an emerging field in computer graphics. Extracted text contains
essential information that can be used for a variety of purposes like vehicle number plate to identify the vehicle, to
provide information of neighbouring to visually impair persons, preservation of information for chronological
documents etc. In our project we propose new method called sub pixel mapping that addresses the issues by using
adaptive image contrast and Binarization Technique. The adaptive image contrast is a mixture of the local image
contrast and the local image gradient that is forbearing to text and background variation caused by dissimilar types of
document degradations, binarization algorithm for each case proved to be a very difficult procedure itself. We use the
case of degraded historical documents, then we apply the proposed technique called sub pixel mapping to convert the
document images to the text format.

Keywords: Adaptive image contrast, document analysis, degraded document image binarization, pixel classification;

sub pixel mapping.

I INTRODUCTION

In imaging science, image processing is any form of signal
processing for which the input is an image, such as
a photograph or video frame; theoutput of image
processing may be either an image or a set of character or
parameters related to the image. 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. This simple
procedure has been proved to be a very difficult task,
especially in the case of historical documents that very
specialized problems have to be dealt with, such as
variation in contrast and illumination, smearing and
smudging of text, seeping of ink to the other side of the
page and general degradation of the paper and ink due to
aging. On the other hand, such a task is necessary for the
further stages of document analysis either we are
interested in performing OCR, or document segmentation,
or just presentation of the document after some restoration
stages.

Sub pixel mapping is a pre-processing task, very useful to
document analysis systems. It automatically converts the
document images in a text form in such way that the
foreground information is represented by black pixels and
the background by white ones.

The Sub pixel mapping is easy to evaluate the results by
comparing the resulted image, pixel by pixel, with the
original document. A document image binarization
technique is for the ensuing document image processing
tasks such as optical character recognition (OCR).

Though document image binarization has been considered
for many years, the thresholding of corrupted document
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images is still an peculiar trouble due to the dissimilarity
between the text stroke and the document surroundings
across different document images.

In case of historical documents where their quality in
many cases obstructs the recognition, and sometimes even
the word segmentation, this way of evaluation can be
proved problematic. On the other hand, we need a
different evaluation technique, more direct, able to
evaluate just the binarization stage. The ideal way of
evaluation should be able to decide, for each pixel, if it has
finally succeeded the right colour (black or white) after the
binarization. This is an easy task for a human observer but
very difficult for a computer to perform it automatically
for all the pixels of several images. 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 where the ink of the other side seeps through to the
front.

1. RELATED WORK
Many thresholding method [1] [2] have been records for
degraded documents of sub pixel mapping. A lot of
degraded documents do not clarity of background image
for bimodal pattern. Sub pixel plotting [3] is a pre-
processing task, very useful to analyze the degraded
document.

In such a way, foreground information is represented by
black pixel and background image information is
represented by white pixels. This is easy to evaluate the
result by comparing the resulted image, pixel by pixel in
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original document. Adaptive thresholding [4], segmenting
an image by setting the all pixels are intensity values from
a threshold value to a foreground value and all the
remaining pixels to a background image values. Adaptive
thresholding typically takes a gray scale value and colour
image as input values of simplest implementation of
thresholding.
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The mean values is represented by T, and the maximum
and minimum values is represented by ,

T = Max + Min
ﬁ—

Sub pixel mapping [5] is display the combination of pure
pixel and mixed pixels. There is presented by the
information about the spatial location of the sub pixels.
Every pixels is divide into a predefined lots of sub pixels,
allow a more spatially detailed on sub pixel mapping of
lower resolution pixels.

OCR [6], optical character recognition is a increasing
important information is available in digital format for
increased efficiency in data storage and retrieval of optical
images. Optical reorganization is invented by a technology
in early 1800. OTSU [7] is a calculating the threshold
value by accepting the existence of foreground and
background the maximizing the variation of threshold
black and white pixels. SAUVOLA [8] its calculates the
local threshold and variation of intensity values using
mean values are different variation are displayed on this
method.

Binarization techniques [9], is a pre-processing methods
for degraded document images are scanned documents.
For execution of binarization technique is only to retrieve
the scanned document images. This techniques are
combination of Canny edge map [10] algorithm used on
the binarization techniques to compensate the variation
between documents.

i PROPOSED METHOD
Segmentation of document images leftovers a demanding
vision problem. Although document images have a
planned layout, capturing enough of it for segmentation
can be difficult. Most current methods merge text pulling
out and heuristics for extraction, but text extraction is flat
to failure and measure accuracy leftovers a complicated
brave. Furthermore, when accessible with important
degradation technique.

This section describes the proposed document image sub
pixel plotting 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 Image adjust, data histogram and
Adaptive thresholding techniques. Then the sub pixels of
the text are plotted then it is 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 quality.

The proposed document image sub pixel mapping
techniques for a given degraded document image, an
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adaptive contrast map is first constructed and the text
stroke edges are then detected through the combination of
the adaptive contrast map and the canny edge map.
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Fig. 1. Architecture diagram.

Fig. 2. Historical documents are often degraded by

different types of imaging artifacts

The Fig. 1. Shows the architecture and flow of the
proposed system. As illustrated in Fig. 2, 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. 2 shows historical
documents are often degraded by different types of
imaging artifacts. In addition, as illustrated in Fig.3. shows
where the ink of the other side seeps through to the front.
These are different types of document degradations tend to
induce the document thresholding error and make
degraded document image binarization a big challenge to
most state-of-the-art techniques.
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The ink of the other side seeps through to the
front.

Fig. 3.
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The text is then segmented based on the local threshold
that is estimated from the detected text stroke edge pixels.
Then Sub-pixel Plotting technique is designed to obtain
the spatial distribution of different classes in mixed pixels
at the sub-pixel scale by transforming fraction images to
classification map. However, sub-pixel mapping is an ill-
posed as information in single low resolution image is not
enough to obtain a high resolution. Then some of the post-
processing is further applied to improve the document
quality and convert to the text format.
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A. Contrast Enhancement
By enhance the gray scale image and enhance colour
images:

Imadjust - increase the contrast of the image by map the
values of the input strength image to new values such that,
by default, 1% of the data is soaked at low and high
intensities of the input. data.Histeq - performs histogram
equalization. It enhance the contrast of images by
transform the values in an intensity image so that the
histogram of the output image just about matches a
specified histogram (uniform distribution by default).

Adapthisteq - performs contrast-limited adaptive
histogram equalization. Unlike histeq, it operate on small
data region (tiles) rather than the entire image. Each tile's
contrast is enhanced so that the histogram of each output
region roughly matches the specified histogram (uniform
distribution by default). The contrast augmentation can be
limited in order to avoid amplify the clatter which might
be present in the image.

B. Sub pixel plotting

Sub-pixel plotting is a technigue designed to obtain the
spatial sharing of different classes in mixed pixels at the
sub-pixel scale by transform division images to
categorization map. However, sub-pixel plotting is an ill-
posed problem as information in single low resolution
image is not enough to obtain a high resolution. Exactness
can be enhanced by incorporating auxiliary datasets to
provide more information. Sub pixel plotting is a pre-
processing task, very useful to document analysis systems.
It automatically converts the document images in a text
form in such way that the foreground information is
represented by black pixels and the background by white
ones. It is easy to evaluate the results by comparing the
resulted image, pixel by pixel, with the original document.

Good detection — this method should mark as many actual
edges in the image as probable.

Good localization — edges noticeable should be as close
as probable to the edge in the actual image.

Minimal response — a given edge in the image should
only be noticeable once, and where probable, image
clamour should not create false edges.

C. Local Threshold evaluation

The text can then be extracted from the document
background pixels once the contrast stroke edge pixels are
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detected properly. 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 pixels as follows:

R, y) ={1 I (x,y) <Emean + Estd/2
0 otherwise}

Where Emean and Estd are the mean and standard
deviation of the intensity of the detected text stroke edge
pixels within a neighbourhood window W, respectively.
First the edge image is scanned horizontally row by row
and the edge pixel candidates are selected. If the edge
pixels, which are labelled 0 (background) and the pixels
next to them are labelled to 1 (edge) in the edge map
(Edg), are correctly detected, they should have higher
intensities than the following few pixels(should be the text
stroke pixels).

So those improperly detected edge pixels are removed the
remaining edge pixels in the same row, the two adjacent
edge pixels are likely the two sides of a stroke, so these
two adjacent edge pixels are matched to pairs and the
distance between them are calculated. 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 approximately
estimated by using the most frequently occurring distances
of the adjacent edge pixels.

D. Post-Processing

Image Processing Toolbox provides reference-standards
for post-processing tasks that solve frequent system
problems, such as interfering noise, low dynamic range,
out-of-focus optics, and the difference in colour
representation between input and output. Post-Processing
is a technique used in graphics that allows you to take a
current input texture, and manipulate its pixels to produce
a transformed image.

This can be used to apply shiny effects like volumetric
lighting, or any other filter type effect you've seen in
applications like Photoshop or histogram. Once the initial
sub pixel mapping result is derived then it can be further
improved by incorporating certain domain Knowledge.
First, the isolated foreground pixels that do not connect
with other foreground pixels are filtered out to make the
edge pixel set precisely.

Second, the neighbourhood pixel pair that lies on
symmetric sides of a text stroke edge pixel should belong
to different classes (i.e., either the document background
or the foreground text). One pixel of the pixel pair is
therefore labelled to the other category if both of the two
pixels belong to the same class. Finally, some single-pixel
artefacts along the text stroke boundaries are filtered out
by using several logical operators.

v. EXPERIMENTAL RESULTS
A small number of experiments are calculated to express
the helpfulness and fitness of our proposed method. We
first analyze the presentation of the proposed technique on
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some of the degraded documents collected from the
previous techniques and methods.

We test the computation time of our proposed method and
other up to date techniques implemented in Matlab.
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The average execution time of the proposed method is
minimum than the other existing methods and techniques
like OTSU, BERN, NIBL, SAUV, GATO methods The
proposed technique is comparable to the state-of-art
adaptive document thresholding methods. The proposed
technique is then tested and compared with methods and
techniques of the collected documents. Due to need of
view reality data in some datasets, No all of the metrics
are apply on all images. compared to the collected or
viewed methods and techniques the best results will
produce the proposed method.

V. CONCLUSION
This project presents an adaptive image contrast based
document image binarization technique that is tolerant to
different types of document degradation such as uneven
illumination and document smear. The proposed technique
is simple and robust, only few parameters are involved.
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Fig. 4. (a) Wellner’s Technique. (b) Adaptive
Thersholding Technique. (c) Proposed Method.

Moreover, it works for different kinds of degraded
document images. The proposed technique makes use of
the local image contrast that is evaluated based on the
local max and min. 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 F-measure, pseudo F-
measures and it provides the result in the form of text
retrieval.
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