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Abstract— Image Restoration is one of the Image processing

techniques. Image restoration techniques are used tmprove the
image appearance by application of a restoration mcess that
use mathematical model of the image degradation. lage
binarization is basic step in most of the image résration
techniques. The proposed system using Double Thredtimg
Quantize Binarization (DTQB) algorithm for image regoration.
Double Thresholding method to detect and remove th&oise
from the document image and generate the two terngrimages.
Two ternary images are merging and get the new teary image
without noise and contain all the important edge ofthe document
image. Quantize Binarization method to be applyindor ternary
image and get binarized accurate image. Double Thsholding
(DT) method preformed based on two sub processes.r&i Sub
process is text area detection using Canny Edge Det®n
method. Text localization is based on the canny algthm.
Second sub process is classification of the pixelese to the edges
detected using Expectation-Maximization (EM) algoritm. The
EM algorithm is a classical approach to estimating he
parameters of a mixture model. Quantization algorihm used for
reduce the pixel value of ternary document image tgenerating
darker then the gray scale document image. Binariz@on is the
process to select a threshold gray _level and seteeything above
that value equal to “1” and everything below the theshold equal
to “0".

Keywords— Image processing, image restoration, image edge
detection, image binarization, quantization, Threshialing

I.  INTRODUCTION

Image Restoration is the process of taking an image
with little known and estimated degradation, thestoring it
to its original appearance. Image restoration nasrare used
to improve the image appearance by application of a
restoration process that use mathematical modtieofmage
degradation.

An adaptive image contrast establish document
image binarization technique that is liberal tofefiént types
of document degradation. This technique is simpk@bust,
only few parameters are involved. Moreover, it veoffior
different kinds of degraded document images. Tédhnique
used to make the local image contrast that is ads®sed on
the local minimum and maximum.

Image binarization converts an grayscale image into
black and white image. Binarization is used aseagocessor
before Optical Character Recognition (OCR). Most FOC
packages on the market work only on binary levédb &
white) images. Select a threshold value by usinggen
binarization, and arrange all pixels with valuedote this
threshold as black, and all other pixels as wiktading one
threshold is very difficult for compatible to thetee image,
and in many cases even impossible. Adaptive image
binarization is chosen for each image area is neadere an
optimal threshold.

Binarization is one of the important steps in the
image restoration. Image binarization separatedekieareas
from background areas, and it is used as a texdliiicg
technique. Binarization is aimprotant in documertgcpssing

Image processing is any algorithm that get holds #& performance affects the entirely analyticath degree of

an image as input and given back an image as outpage
processing is a conversion of an image into didiain and

success in
segmentation.

a subsequent character recognition and
Binarization is not an easy task when

perform some operations like Image Enhancementgémaprocessing degraded document images. Document Image

Segmentation, Image Restoration, Image Compressidrget
enhanced image to extract some important informatiom
it. Image Processing system
dimensional signals, and while applying existing signal

Binarization is process thepreprocessing stageldcument
analysis and it's aims to separate the foregroexidftom the

images are in the t@ecument background. A accurate and fast docunmeage

binarization technique is important for the follogi

processing methods to them. Image Enhancement, elmggcument image processing tasks.

Segmentation, Image Restoration, Image Compresaien
some of the most common image processing techniques

Image Restoration is the process of minimizing the

effect of degradation of the observed image. Ibased on
accuracy of the degradation process and alsdea flesign.
Image restoration is concerned with more extractmm
accentuation of image features.

febyreibe
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(b)

Fig.1. Two degraded document images

. RELATEDWORK

A document image binarization technique using

adaptive image contrast that addresses some isguksptive
image contrast is a merged the local image gradiedtlocal
image contrast the that is tolerant to text andkgemind
variation by different types of document degradaioAn
input degraded document image constructed by aptiada
contrast map. Canny’'s edge map is binarized angedewith
Contrast map to identify the text stroke edge pixélhe
document text is separated by a local threshold tha
approximated based on the intensities of detectgt édge
pixels within a local window [1].

variability in the binarization solution with resgdo changes
in the parameter values [8].

Canny algorithm used in extract the object’s contou
by setting some appropriate parameters. Otsu &hgorio
calculate the high threshold value which is to tbenny
algorithm, and then this high threshold value canubed in
the Canny algorithm to find the document image citge
edge. The Otsu algorithm can be implemented ircieethe
threshold value which can be used to improve tliecefof
extracting the edge of the Canny algorithm, anmbifins the
expected result finally [9].

A new technique for the validation of document
binarization algorithms. Its implementation and che
performed on some binarization algorithm using thisthod,
since it need some binarization stage. Compariagékulted
image with the original document using the effitien
document binarization method[10].

Document image binarization is to convert a gray-
scale image into a binary image. Binarization &s blasic step
of document image analysis. Image binarization isgpaext
areas from background areas, so it is used as éot=alizing
technique. Binarization is important process in uinent
processing, its performance an affects quite diffic the
degree of success in a subsequent character rdoogand
segmentation. Binarization is difficult task, whprocessing
degraded document images.

. PROPOSEMMETHOD

A binarization method based on the pixel, to

generalization of image edge pixels.
differences in a small neighborhood used for coinguthe
pixels are characterized by transition values. Tust the
threshold of several binary threshold methods whiloulate
the gray-intensity thresholds, it is using the giatgnsity

Pixel-intgnsit

In previous image binarization technique they used
methods like Otsu, Sauvola, Shafait's methods Hierimage
restoration. A FAIR algorithm: a fast algorithm fdocument
image restoration. The proposed system is bas¢geotiouble
threshold edge detection method that makes poswibfiad

variance and mean of the pixels in the transiti@t. ssmall noise.

Transition functions that can be specialized in apgcific
image used to compute the transition values . Usity
neighborhoods, max-min function associates higlueslto
the transition pixels in comparison with no-traiusit pixels.
An accurate threshold value computed by quantizéhoak
which selects representative samples of both foregt and
background sets [6].

S-FAIR algorithm using two different thresholds are
high and low threshold values to generate ternargges.
These two images are merged forwarded to FAIR dlgor
The high threshold ternary image is contains of&diee but
without some important edges, and the low thresheidary
image considers each character's edges but withesom

Binarization is the first processing Stage (ﬁddmonal noise. Combining these two images, toecte

Documnet analysis. The numerous techniques forriaatzon
have been produced can vary in quality and theengftoven
sensitive to the settings of one or more controhpeters.
Tuning parameters offers both potential and risksvards.
Selecting the parameter values that perform bas fgiven
image can lower binarization error by substantrabants as
compared with a static set- ting suitable for genamages.
On the other hand, poorly chosen parameter valugs
sabotage the result: the potential losses in @aaoin quality
generally dwarf the potential gains. This methods h
introduced a stability heuristic criterion that peelto choose
suitable parameter values for individual images &pproach
hypothesizes that good parameter values are mdrkddw

problematic areas where some differences occurdestthe
two ternary images.

The proposed system using same process of FAIR
algorithm but using Quantize Binarization algorithfar
replacing Postfiltering method. Starting from timeabe Pre-
processing step to convert RGB image to Graysaabge.

Pouble Thresholding (DT) method to produce the deyn

image. This DT method preformed based on two sub
rocesses. First Sub process is text area detacting Canny
dge Detection method. Second sub process is fitasisin

of the pixels close to the edges detected usinge&afion-

Maximization (EM) algorithm.
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Quantization is the process of minimizing the imaigea [Dwmm Biiige |

by eliminate some of the unit data by mapping grotigata Data Set
points to a single point. The simplest method dygevel
reduction is Thresholding. Binarization to selectheeshold

gray_level and set everything more than that valgeal to —
“1” and everything lower than the threshold eqodiQ”. Iage
Preprocessing

A. Double Thresholding of image —

Double Thresholding module can be divided into sub
modules. They are,
1. Text Area Detection l ) v

L . Low Thresholding High Thresholdin

2. Model Estimation and Class Determination Arottudies [ ow Thresholding ] l figh Thresholding

1. Text Area Detection l l

Text locating is based on the Canny algorithm. Trl Text Area Detection J [ Text Area Detection

given result of this edge detector is determinedth®y two
parameters THI and THu. which correspond to thestoand

A4

upper thresholds of the given document image psoce/” S — Module Estimation ™)
Concerned on a text document with suboptimal vakued o Pl il Clies
Canny algorithm normally precedence to several sid Nt i R
problems. | around edges around edges
' x
Mlerging Images ]

‘ Quantize Binarization Method ]

¥

[ Binarized Image J

(b) Fig. 3. System Architecture
Fig. 2. (a) and (b) Detecting Edge of images using
Canny Edge Detection Method 2. Model Estimation and Class Determination
. . o Around Edges
Edge detection step consists only of a localizatbthe Expectation-Maximization algorithm is devoted to

text's position and is followed by a labeling presethat the organization of the pixels close to the edgewipusly
increases the estimation’s precision. The estimatidTH is  detected. To define this observational model dewa garying

obtained by appealing the Otsu algorithm to thedigret underlying image disturbed by a centered white Gians
magnitude computed using the Canny method. From thé&ditive noise.

threshold TO computed by the Otsu method, to defiHa = The EM algorithm is a classical approach to
k*THO, where k is the only parameter of the subcess. The estimating the parameters of a mixture model. Eybwthm
second threshold THI is usually computed from THu & is carried out by iteratively applying the followgiwo steps:
simple linear relation: THI =*THu, with o usually chosen in
[0.3, 0.5]. Expectation step (E-step)computes the expected
value, with respect to the conditional distributiofinz given o,
of the log likelihood function log(P(0\})), where¥; is the
parameter vector of the model computed at pixel s,{o; | i
€Ngand z={z|i€ Ng.
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Maximization step (M-step) estimate ¥s by

maximizing Qs |"Ps(q)) = Ezlo,‘l’s(q)[log(P(oa A D))
The final class of a pixel i is estimated by Eq.(1)

unknoum, if min, ¢ fedeer d(1, 8) > n/2,
zi=1¢ 0, elseif 1< if,.h:
1, else,

(1)
where d(i ,s) is the city-block distance betweerelsii and s,
and n is the size of the window N(s). All the pixelf the
image close to edges are labeled either “text”
“background”, the other pixels are temporarily leloe as
“unknown”.

To obtain the double Thresholding, introduce a new

parameter (K = 1.0) to modify the parameter of the sub

processes. The low thresholdikselected to get all the edge

(b)

Fig. 4. (a) and (b) Quantized Grayscale Images
Extraction of a connected area can be done very

quickly by using a connected component algorithitth@ugh
this method is less accurate than Su's, this stdth quick
and satisfactory in terms of binarization qualitfhe
estimation of the label assigned to the resultirea alepends
on the labels of its neighboring pixels, which, dsfinition,
are all known.
This estimation is achieved by applying Eq.(3):

N> 8NP

else,

1 text). if
| 0(background),

®3)

Where N and N are, respectively, the number of text and

of the text k= 1.4*K. The high threshold"kis taken equal to background pixels in the boundary of thk area and is a

1.66*K to limit noise influence.

B. Merging of two images

The two foregoing results are then merged intoraary
image by, respectively, relating the numerical esld, 0.5,
and 0 to the symbolic labels “text,” “unknown,”
“background,” and then computing the new ternarggeIm
as Eq.(2),

I = max( Ty, Iia ).
(2

C. Quantize and Binarization of image

Quantization is the process of minimizing the imaig¢a
by eliminates some of the unit data by mapping groudata
points to a single point. The simplest method aygevel
reduction is Thresholding. Binarization to selectheeshold
gray_level and set everything more than that valgeal to
“1” and everything lower than the threshold equal@”. This
systematically turns a gray_level
(two_level) image and is frequently used as a poegssing
step to taking out of object features.

anc

image into a hjina

weighting used to adjust the sensitivity of theoaiidpm to the
text.

fcbreibr

A e A
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(b)

Fig. 5 (a) and (b) Final Binarized Images

T

Fig. 5 shows the image binarization to make
document image more accurate and easy to read.afeas
separated from background areas using the imageitation
method, and text locating technique used this niktBelect a
threshold value by using image binarization, andrage all
pixels with values more than the threshold as eyhiénd
lesser than than the threshold pixels as black.

Document image binarization is to convert a gray-
scale image into a binary image. Binarization &s blasic step
of document image analysis. Image binarization isgpaext
areas from background areas, so it is used as éotmlizing
technique. Binarization is important process in went
processing, its performance an affects quite diffic the
degree of success in a subsequent character réoagand
segmentation. Binarization is difficult task, whprocessing
degraded document images.
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[12]
The proposed System is to produce very accuratendect [13]
Image Binarization. It is a simple to implement and
computation time is less than the existing syst@mantize
Binarization method to generate the quantize geadgsienage [14]
into binarized image.
[15]

IV. CONCLUSIONS

The present a novel technique called Double [16]
Thresholding Quantize Binarization (DTQB) algoritwhich
improve the document image accuracy for removirigenand
the basic Thresholding method is used for binarited [17]
image. The main parameter is directly linked ta tetection
sensibility and gives good results in most casés. groposed
system is efficient for various types of images rfoscript, (18]
typewritten, natural scene) and can cope with difie
contents. The proposed system also used to reduee t
execution time of the image binarization.

Future Enhancement, to develop algorithms for
parallel architectures and speed up computatioe tixinthe
image restoration to combine the different imageabization
techniques.

[19]

[20]
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