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Abstract: Text extraction in an image is a challenging task in the computer vision. Text extraction plays an important role in providing useful and
valuable information. Text line segmentation is a major component for document image analysis. Text in documents depend upon various factors
such as language, styles, font, sizes, color, background, orientation, fluctuating text lines, crossing or touching text lines. The ascending approach to
segmentation of scanned documents in the area of background, text, and photographs is considered. Such classification algorithms can also be used in
the printing industry for selective or enhanced scanning and object-oriented rendering. We propose a page-layout-segmentation technique to extract

text from scanned documents and also extract each character from the image.
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I. INTRODUCTION

Document image segmentation to text lines and words is a
critical stage towards unconstrained handwritten document
recognition[1]. With the drastic advancement in Computer
Technology & communication technology, the modern society
is entering to the information edge. In change in the traditional
document system (paper etc), people now follow electronic
document system (PDF Format) for communication and
storage which is currently imperative[2].

But on complex matters, the document image is difficult
to accurately identify the information directly out of the need.
On such cases preprocessing the document is done before its
entry. Image segmentation theory, as digital image processing
has become an important part of people active research. Image
processing document image segmentation theory is an
important research topic in the process it is mainly between
the document image pre-processing and advanced character
recognition an important link between. The relatively effective
and commonly used for document image segmentation and
classification methods include threshold, and geometric
analysis and other categories[2].

After segmenting, Text part is detected and extracted for
further process, earlier, text extraction techniques have been
developed only on monochrome documents. These techniques
can be classified as bottom-up, top-down and hybrid[2]. Here,
we address the problem of locating the textual data in an
image. Further, we have extended text extraction scheme for
the segmentation of document images. Our text extraction
scheme can identify and isolate textual regions in these kind of
images. Such a systenfinds applications in image and text
database retrieval, automated processing and reading of
documents, and storing the documents in digitized form[3].

Segmentation accuracy determines the eventual success or
failure of computerized analysis procedures[5]. The text
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character contain in the document image can be any gray scale
value, low resolutions, variable size and embedded in complex
background. Many problems encountered in the segmentation,
these includes the difference in the skew angle between lines,
characters or even along the same text line, adjacent text line,
overlapping words and touching characters[5].

Page segmentation is the process to identify the areas of
interest in the image of a document page. For a conventional
document page with material printed in dark ink on a light
colored paper, the areas of interest in the (binary) image will
be neighbourhoods of black pixels. Page segmentation
produces a description of the geometrical aspects of the areas
of interest. The most common aspects are spatial extent and
position on the page. Page segmentation can be thought of as a
mapping from the pixel-based image data to a description of
the areas of interest[6].

A. Image Segmentation:

It is the process of partitioning adigital image into
multiple segments. The goal of segmentation is to simplify
and/or change the representation of an image into something
that is more meaningful and easier to analyze. Image
segmentation is typically used to locate objects and boundaries
in images. More precisely, image segmentation is the process
of assigning a label to every pixel in an image such that pixels
with the same label share certain characteristics[7].

B. Current Image Segmentation Technique:

In recent years, a lot of research is done in the field of
image segmentation process. There are currently thousands of
algorithm, each doing the segmentation process slightly
different from another, but still there is no particular algorithm
that is applicable for all types of digital image, fulfilling every
objective. Thus, algorithm developed for a group of images
may not always apply to images of another class. Currently
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image segmentation approach, based on two properties of an

image, is divided into two categories:

a. Discontinuities based: In this category, subdivision of
images are carried out on the basis of abrupt changes in
the intensity of grey levels of an image. It is based on
identification of isolated points, lines and edges. This
include image segmentation algorithms like edge
detection.

b. Similarities based: In this category, subdivision of images
are carried out on the basis of similarities in intensity or
grey levels of an image. It is based on identification of
similar points, lines and edges. This includes image
segmentation algorithms like thresholding, region
growing, region splitting and merging|[8].

Segmentation techniques can be classified into three main
types which are: pixel based, edge based, and region based.
The choice of a specific technique related to the complexion
of the required application and the surrounding environments.
A brief explanation of these techniques is presented in the
following subsections.

a) Pixel based Segmentation: The simplest segmentations
methods is the pixel based known also as point based or
thresholding method. In this method image pixels are
classified according to specific threshold values. Various
algorithms are proposed for skin color detection , such as
piecewise linear classifiers, Bayesian classifier,
histogram, fuzzy clustering , Gaussian classifiers,
histogram based thresholding, Neural Networks NNs.

b) Edge based Segmentation: Edge based or known as
boundary-based segmentation methods indicate the
segmenting of the image depending on the edges between
the segmented regions through finding the connection
between edge pixels to form a contour. This can be
performed either automatically using some edge detection
filters, or manually by dragging the mouse to create
boundaries between the segmented regions. Examples of
edge detection filters are Prewitt's filter, Laplacian of
Gaussian filter, watershed segmentation algorithm, and
canny edge detector .

c) \Region based Segmentation: In this method the image is
divided into groups of similar pixels that share some
amenities. Region-based methods follow the principle of
similarity values of the neighbouring pixels in the same
region by comparing each pixel with neighbouring pixels
to determine the region it belongs to according to
similarity conditions. The segmentation process in region-
based methods uses the feature image rather than the
original image, where the feature image is represented by
the regions classified by the segmentation process,
however these methods are affected with the noise. Some
region based skin classifications are: region growing,
region merging, and region-splitting algorithms [9].

Il. PROPOSED ALGORITHM
A. Image Acquisition :
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In first step, where the image is taken as input. In the case
of online recognition system a specialized hardware is
implemented as explained earlier whereas for offline systems,
the images are obtained either through a scanner or a camera.
Whenever an image is acquired, there will be some variations
in the intensity levels along the image. Also noise gets added
to the image. Hence preprocessing is required for adjusting the
intensity levels and to de noise the image.

B. Preprocessing:

In the second step, we perform the reprocessing that is
the most important part of a better performing recognition
system. Here, the acquired image is processed to remove any
noise that may have incurred into the image during the time of
acquisition or during the time of transmission. A colored
image then it will be converted to a gray image before
proceeding with the noise removal procedure. The de noised
image is then converted to a binary image with suitable
threshold.

C. Segmentation :

In the third step, we perform the segmentation that refers
to a process of partitioning an image into groups of pixels
which are homogeneous with respect to some criterion.
Segmentation algorithms are area oriented instead of pixel
oriented. The result of segmentation is the splitting up of the
image into connected areas. Thus segmentation is concerned
with dividing an image into meaningful regions. Image
segmentation can be broadly classified into two types:

a. Local Segmentation: It deals with the segmenting sub
images which are small windows on a whole image.

b. Global segmentation: It deals with the images consisting
of relatively large number of pixels and makes estimated
parameter values for global segments more robust.

D. Text Extraction:

Text extraction refers to the extraction of text present in
the scanned document. After the segmentation we can detect
the textual part in the scanned document and extract the text
which is display in the command window. In this step it can
remove non textual data and only display the textual data.

E. Character Extraction:

Character extraction refers to extract the character in the
scanned document. In this step each textual part in the image
is detected and shown in green colour that shows that it
contain only text and all other noise is removed and it can also
remove small objects i.e. less than 30 pixel which is not
relevant to the text its just a random data. In this connected
component is extracted as a single character. After that all
character is extracted and make the individual image for each
character which is thousand in counting.

After implementation, we will be comparing our results
along with the results given in base paper .We will consider
using the precision rate before and after preprocessing for all
the images involved.
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Figure.1 Research methodology
I11. RESULT AND DISCUSSION

We first input an image like below. This image has got a
lot of noise associated with it. Our job would be to detect all
this noise, rectify it and then present the same image noise
free. After that we perform the paragraph segmentation.
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Programming in MATLAB: Scripts and Functions

The indirect evaluation of a function (by reference) becomes essontinl when a
function is passed as an input varisble to another function. In such cases, the
function passed as the input variable must be evaluated using eitber its function
b 1 le, the olvers ode23 and odeds ta verl

differential e Inside
i the current time ¢ and
| ode4b
which you can copy and edit. Make a printout of one of t and see
how it usex feval and function handle

Writing good functions

functions in MATLAB is easier than writing functions in most standard
b that

functions is an art that comes ouly through expericner
following points in mind helps
Pseudocode: Before you begin writing a function, write n pseudocode. It is
essentially the ent tion coded in English (a5 opposed to ¢
ming language) with clear control flow, Think about the logical stru
soquence of computations, define the input and output variab
in plain woeds. Then begin the translation into
for the function and the variables inside
Wi h comments in ¢ Design and write
helpful comin ine help ( i ning of the
function). Make sure you include the sy -
Modulat <cep your functions modular, that i,
inta smal inks and wiite separate functions for them. Keep
tions small in length.
Robustness: Provide checks for errors and exit with helpful efror messages.
Expandability: Leave room for growth. For example, if you nre writing a
function with scalar variables but think you may use vector variables
write the function with this in mind. Avoid hard-coding actual nmbers

4.2.3 M-Lint code analyzer
When you write & program in MATLAB, and create s script.or &
to make sure that your program.
& uses correct syntax for each statement
function
o has proper function definition line if it is a function, B
» uses appropriate buili-in functions, and

« contains no unresolvable references

Figure.2 Original Image
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Figure.3 Document Image with Mark Boundaries
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Figure.5 Noise detection at upper and lower portion
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Figure.6 Paragraph Segmentation

After segmentation, we calculate the total number of
black pixel in image before removing the noise and the total
number of pixel after removing the image ,which shows the
decreasing of black pixel in the image effectively. Then, we
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calculate the bit error rate in cropped image and segmented
image. After that, compare the precision rate before
processing and after processing the image.
Following are the numerical results:

Total number of black pixels in original file: 685913

Total number of white pixels in original file: 6278023

Total number of black pixels in cropped file: 355639

Total number of white pixels in cropped file: 5654651

Noisy pixel count: 330274

Total number of black pixels in segmented file:

418365

Remaining pixels count:

-62728

0.5185

BER 2:
0.6099

Preciszion Rate before processing:
80

Precision rate after processing:
92

Figure.7 Numerical result of above document image

We can see that decrease in the number of black pixels in
the output image is less than the original image. This also
proves that noise was removed from the image successfully.

Summarize Data for different images that describe
their precision rate before and after preprocessing.

Here we process the different scanned document images
and calculate the precision rate before and after the
preprocessing are given below:

(=) [{=)]

(i)
Figure.8 Different document images

Table I.  Precision rate before and after preprocessing

Image Number Before Preprocessing After preprocessing
Figure (a) 84% 92%
Figure (b) 80% 92%
Figure (c) 80% 92%
Figure (d) 80% 92%
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A. Applications To Page Segmentation :

Now we implement the applications of page
segmentation. By using the segmentation we can extract the
text from scanned document image.

a. Text extraction:

In the text extraction, we have firstly detect the text from
scanned document image and then the textual part is extracted
from the document image and display at the command
window.

Press Enter to extract text from the input image
Programming in MATLAB: Scripts and'Functions

The indirect evaluation of a function (by reference) becomes essential when a
function is passed a3 an input variable to another function. In such cases, the
function passed as the input variable must be evaluated using either its function
handle or feval. For example, the CDE solvers ode23 and ode45 take user—defined
functions as inputs, in which the user specifies the differential equation. Inside
ode23 and ode45, the user—defined function is evaluated at the current time t and
the current value of {II to compute the derivative is using feval. ode23 and ode43
are M-files, which you can copy and edit. Make a printout of one of them and see

how it uses feval and function handle.
Writing good functions

Writing functions in MATLAB is easier than writing functions in most standard

programming languages, or, for that matter, in most of the software packages that
support their own programming enviromnment. However, writing efficient and elegant
functions is an art that comes only through experience. For beginners, keeping the

‘following points in mind helps.

0 Pseudocode: Before you begin writing a function, write a pseudocode. It is

es3entially the entire function coded in English (as opposed to the program-

ming language) with clear control flow. Think about the logical structure and
fe Sequence of computations, define the input and output variables, and write the

Figure.9 Extracted text

b. Extraction of each Character:

Here, we have to implement the extraction for each
character successfully. In this, we have to extract each
character from the document image, firstly we detect the
textual part of an image than show individual character that
are present in text of scanned document. In the results, regions
painted green indicate the text area

INPUT IMAGE WITHOUT NOISE

Figure.10 Detect the textual Part
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Individual character that is present in document image which
is nearly in thousands display in the specified folder. The
characters are shown below:

f fu h f t o a h W W
cheadell chonder 1 choncter 13 choecter I chmecierLh chredoeld et Ll hawic B e 19 e X
P s f f w u h 4 W
chenacer-2 chancer-2 chence-Y mce-M chmce-23 cwde-d cwrpcterdl chancien drancie S chancer X

t u a d T 0 r n n
chasaw-il charstr-10 chanctee-T7 chiacw- N chuacte 15 st B e T st B B dharnrdl
o n e . n r w0
a4l chancer 4 chanoer 45 o il chamcedd curpctedd curpctedl e 8 i S e N

e T . e ¢ ¢ T
characwS chaeS] chactee-53 chmacte i bt 5 st el e e sl

o h o 2 & ¢ d 2 P 1 .
dentedl choner & choncter £ chowto bl chmectordh chredoS Garecio &l i i dario &S e

. I M ® t t . t
cherade-T choner I chomder 1 chiecter 1L chmecienTh chredo M et T i B ot B e dl

W t ] 9 e .

chaatedl  chwawd]  chmond] chmowdl betds

]

N L T

r . 1 3 1 1 h 1 1 u

dwatedl cwdes dmded] cemosd ceosdl oeded owedl ceded deos® cwaoedd

0 - 1 n t 1 ¢ 1 - 0

Figure.11 Show extraction of each character
IVV. CONCLUSION

We present a relatively simple and effective algorithm for
text detection and extraction. This new text extraction
algorithm automatically detects and extract text from complex
background images. From the above results, it can be
concluded that we were successfully able to clear out noise
from the scanned document. Also, numerical results show that
percentage accuracy is greater than the base paper. This
technique is very fast since only border pixels are accessed.
The filtering and the feature extraction operations account for
most of the required computations however, our method is
very simple, computationally less expensive and efficient.
Compared to other existing methods the dimensionality, and,
so, the computation of the feature space, is considerably
reduced. We have applied our algorithm on several structured
and highly unstructured images with complex backgrounds
and obtained encouraging results. We improved the speed of
this technique with fast automatically identification of the
connected point using window directions.
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