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Abstract

The Opticd Character Recognition is a
process of automatic recognition of different
charaders from a document image. The process
involves clea and unambiguols recogrition,
analysis and uwnderstanding of the document
content. Document processng as it obviously

means, the machine processng o data that
is given in the form of a document image.
Here the procesing of document includes
text recognition, text presentation,
formatting, skew correction and omni font
handling. Intelligent document processng
includes the syntadic and semantic
processng of text. A document image is
given as input and after the intelligent
processng it gives a document rather in
some more oomplete form. Tphe task of
recognition can be broadly separated into two
cdegories. the recognition of machine printed
data and the regnition o handwritten data.
Machine printed characers” are uniformin size,
position and @dtch for any given font. In contrast,
handwritten charaders are non-uniform; they can
be written in many different styles and sizes by
different writers and by the same writer.

There are lots of applicdtion aress
where, OCR can help. Mgjor areas are described
below.

1. Preserve old documents in
eledronics format.

2. Save document images within
limited space

3. Help visually impaired persons
to read the oontent on the
document.

We developed an OCR system for Oriya script.
Oriya dphabets are @omplex in rature ad
consists of 115 aphabets among which around
60 charaders are very difficult to recogrize
becasse they are mposite charaders
(conjuncts). Ancther major problem is due to
similar shaped charader. For example in Oriya
the letter “L” is smilar with “S’. A set of
algorithms have been that attempts to work with
a subset of fedures in a dcharader that human
would typicdly see for the identificaion of
madhine printed charaders. The fedure point of
human interest in an image, a place where
something happens i.e. it is a point which is
distinguish from al other points in that image
matrix. It could be an intersedion between lines,
or a rner, or adat surrounced by space

In a broad sense Document Image Processng

consists of 4 steps namely
1 Preprocessng
2. Feaure Extradion and
Clasdficdion
3. Reaognition
4, Post Processng

Preprocessngisthe most important step
of charader recognition, which confirms the
input image into a most valuable and corred
format that can be fed to the Reaognition Engine.
This processinvalves ®veral adivitieswhichis
given below

Digitization and Noise Cleaning
Skew detedion and corredion
Line Extradion

Word, Charader Extradion and
matra extradion.

Thinning

Zooming
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An opticdly scanned document image is usually
an integer (gray-valued) array; a process of
spatial sampling and simultaneous conversion of
light photons to eledric signals obtain it. A high-
resolution bit map is aufficient to capture shades
of gray in the eye of the human percever (such
images are cdled half-tone). An opticdly
scanned document image can be conwerted into a
bit map by a global thresholding operation: pixel
values below the threshold are deamed to be
blak (value 1) and those &ove deemed white
(value 0). The threshold itself can either be
predetermined o caculated from the image
hissogram. eg., the valley of a bimoda
histogram.

The process of removing unwanted
pixels from the input image is known as noise
cleaning”. Technicaly, we can say noise is one
of the pixel value i.e. intensity among intensity
values but it has unique daracteristic with
resped to its neighboring pixel vaues i.e
intensity values. Noise aises due to so many
reasons hamely old decument, low paper quality,
and dust particles on the surfaceof scanner, low
quality ink and low quality printing madines.
Here, we developed an agorithm, which
removes isolated pdnts using doba
thresholding applied on the entire range of pixels
and using adaptive technique.

During scanning the document may be
danted leading to problem at the time of line
extradion. The first and foremost step after noise
cleaning is «kew detedion and corredion. After
noise deaning the image matrix consists of two
gray values one vaue denotes badground and
other denotes foreground. In this paper we
asaumes 0 for foreground and 1 for badkgrourd.
Anguar projedion profiles are prepared for -8
degree to +8 degree with an interval of 0.05
degree and a strip-wise histogram is constructed
using these projedion profiles. Then a global
maxima was found out at a particular anguar
diredion. This angle gives the deteded global
skew ange and then the whole document is then
rotated to get the skewless image. Line
extradion is one of the segmentation tedhnique
in which individual lines are ectraded for the
whole document image. The whole document is
amatrix of 0's and 1's where 0 stands for black
i.e. foreground pixel and 1 stands for white i.e.
badkgrourd pixel in which eathh row is a
combination of 0’s and 1's and the row which
has less number of badiground pixels can be
represented as the partition point. Here in our
paper, we have developed the technique based on

horizontal projedion profile that is able to
extrad individua lines from any document. The
histograms for ead line ae determined and from
these histograms line borders are made out as the
extreme maximas. This technique can be gplied
to any script but for Oriya script, we have given
some onstraints becaise Oriya dphabets are
generaly complex in nature. The mplexity
arises due to so many ressons namely the
occurrence of vowels after consonants etc. and is
termed as modifiers (matra) and has different
shapes. Thisis not only a problem of Oriya script
but aso for some other Indian Scripts. Hence
this type of constraint can be gplied to Indian
script. Modifiers in Oriya script can be gpeaed
in four places namely left, right, upper and
lower. At the time of line etradion only lower
and upper matra or lower phala can pose
problems and a region anaysis method
developed basing on thresholding to solve this
type of problem. A line is a cmbination of
words and ead word extraded from the
respedive line depending upon the threshold on
the spadng between words and each word is
combination of charaders and matras and
characers are extraded by forward and
badkward chaining method. A major problem
lies when the individual characters are mnneded
and to solve this type of problem, the baseline
charaders are extraded from the line by region
analysis and labeling and then a average mask is
cdculated based upon the individual charaders.
The mask is alowed to move from both forward
and backward dredions. Thinning is the process
of extrading border pixels from the image matrix
preserving its connectedness. Here the charader
extraded from the line gets thinned by applying
the dgorithm developed by Zhang and Suen
(198)™. A feaure is a point in a pixel matrix,
which is distingushed from al other pixels by its
unique charaderistics. The most common type of
feaures is Structural feaures and Topdogicd
feaures. Here we used structural fedures for
charader reaognition. There are ten structural
feaures extraded from the 16x16 pixel matrix
which are given below

Upper Part Circular

A verticd line on the right most part
Holes

Horizontal Run code

Verticd Runcode

Number of holes

Position d hole

Nougak~wdhr



After features are successfully extracted from the
respective 16x16 pixel matrix, the process goes
for classifying the extracted features. We
developed a tree-based classification of method
in which each node denotes a particular feature
and all leaf nodes contain individual characters,
modifiers (matras), digits and composite
characters (phalas). A character in the form of
16x16 pixel matrix after preprocessing is
allowed to sink into the above tree and finaly
reach in one of the leaf node denotes a particular
character. The recognition phase has two parts.
In the first phase individual characters, left and
right modifiers (matra) are recognized based on
structural features whereas in the second stage
upper and lower modifiers (matra) are
recognized based on run length code. Most
composite characters” (Yuktas) are recognized
by applying run length code, loop and position of
hole. The above classification tree, which has
been developed, may be binary or tertiary. Each
level containing feature is assigned to a string of
Oand li.e if acharacter containsalinethen 1is
assigned otherwise 0, in this way 0 and 1 values
are assigned to the extracted feature and finally
the matrix of pixel is matched in all levels at run
time and sinks to a particular leaf node which
contains a ASCII and ISCII value. In each level
a condition has been checked and the recognized
character sinks according to the condition and

then an ISSCII or ASSCII value is dumped into
the editor.

Due to nonavailability of 100% noise freed
digitized image and presence of similar shaped
characters the accuracy rate is affected. To tackle
this type of problem the system has been
integrated to spell checker with the help of
dictionary and a huge corpus.
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