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Abstract—Segmentation is one of the important steps of character recognition system. It is an important step because
inaccurate segmentation of characters will cause errors in the recognition stage. In optical character Recognition
(OCR) system the presence of touching characters and broken characters decreases the accuracy rate of character
recognition. Touching of half character or full character with other full character makes the character segmentation
very challenging or difficult task. Segmentation of the broken character is quite difficult because vertical profile
projection technique assumes the broken parts of the characters as individual characters. In this paper, we have
proposed the method of segmentation for touching and broken characters of handwritten Punjabi text that is the
Gurumukhi script. The main purpose of this paper is to provide the new segmentation technique based on
neighboring pixels for broken characters and increase the accuracy for touching characters.
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I INTRODUCTION
Segmentation is one of the testing and crucial fields in OCR. It is an operation that tries to deteriorate an image of
arrangement of characters into sub images of individual symbols. It is one of the decision procedures in OCR. In text
report image examination, the significant step is extraction of text lines from documents, and afterward the text lines are
divided into words and characters.
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Fig. 1: Optical Character Recognition System

Categorization of OCR is focused around two primary criteria: Data Acquisition process and Type of Text composed.
Data Acquisition process incorporates online and offline information, where online information speaks to handwriting
that is recorded with a digitizer, as a period gathering of pen headings and offline speaks to the hard duplicate of
handwriting scanned by optical scanner or camera. Text Type incorporates Machine printed and Handwritten content,
Machine printed content holds the materials, for example, books, daily papers, magazines, archives, and different
composition units in the feature or still image. Machine printed characters are uniform in stature, width, and pitch
expecting the same textual style and size are utilized. Handwritten incorporates the content composed by distinctive
writers by their hands. There are loads of varieties in handwriting of diverse users.

Il. CHARACTER SEGMENTATION
Character segmentation is the technique used to separate the various characters from one another. There are various
algorithms to segment the Gurumukhi handwritten words into character but there can be the touched as well as broken
characters in Gurumukhi word due to the segmentation of character becomes very tough[1]. So in this paper we have
tried to overcome the problem of touched and broken characters. We have developed an algorithm that will
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Segment the isolated characters.
Identify the presence of touching characters.
Find out the break point.
Segment the touched characters.
Identify the broken characters.
Segment the broken characters.

1. METHODOLOGY

Implementation steps:
Here is step by step procedure for segmentation of challenging characters in a word:

Scan each row horizontally, by HPP and detect the header-line, i.e. the line with maximum number of black
pixels and remove the header-line.

After that traverse every pixel, check its next and previous pixel to determine if any character is broken or not.
Detect all the gaps, i.e. empty spaces between characters and store them into array.

Calculate the mid value for all consecutive gap values from the array and store them into another array.
Assumption for the system is that the width of each character should be less than 25 pixels, if the difference
between these mid values increases the expected number; then it is considered that cluster is present.

From that heap of pixels (cluster), calculate the mid again and segment the character from that point by drawing

vertical lines in between.

| Scanthe Input database and set threshold value J

to 200
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Detect header line using Horizontal projection
profile and remove it from word
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Find out the blank spaces between characters using
vertical projection profile and store them in amay.

I

| Calculate the mid values for consecutive gap ‘

wvahies and store them into another amray.
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From second amray check the values and if the J

difference increases from excepted mumber, it is clear
that cluster is present.

|

From that cluster, detect the centre point and
segment from middle.

IV. RESULTS

In order to detect and segment characters in scanned word of handwritten Gurumukhi script documents, we have used
neighboring pixel and end of character technique. These techniques have been applied on the documents of three
different categories. The category wise results of segmentation accuracy are given in Table 1.
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COMPARISION OF VARIOUS TECHNIQUES FOR CHARACTER SEGMENTATION FOR GURUMUKHI SCRIPT

TECHNIQUE USED OVERALL
ACCURACY
IMPROVED VARIABLE SIZED | 90%
WINDOWS CONCEPT
WATER RESERVIOR METHOD | 87%

PROFILE PROJECTION | 82%
TECHNIQUES
PROPOSED SYSTEM 96%

V. DISSCUSSION AND CONCLUDING REMARKS

Here we have tested this algorithm on 150 handwritten words taken from different people with different handwriting. In
which there was isolated, broken and touching characters.

Table 1: Different phases of words showing accuracy.

Phases Words | Correctly | %age
segmented

Phasel:words without any | 50 50 100%

touching,broken or

overlapped

characters.(ISOLATED)

Phase2: words with isolated, | 50 48 96%

touching characters more than
one character in  one
word(TOUCHING)

Phase 3: words with isolated, | 50 47 94%
broken in one
word(BROKEN)

In the 2" phase the words with touching characters are handled with 94.51 accuracy and the remaining (6% ) error is due
to words touched with” kanna”. In the third phase the words with broken characters are handled and of these 46 (94% of
50) words are properly segmented and the remaining (6%) error was primarily because of overlapping characters with
broken characters. The errors of over-segmentation were unavoidable because of the gaps in the broken characters. Any
readjustment of the threshold value leads to high degree of under-segmentation in the words and therefore is not

recommended.
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