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Abstract — In this paper we propose segmentation method
for noisy document. The segmentation method is proposed for
Devnagari document by considering the structure of
Devnagari script .We have also consider the irregularities of
Devnagari writing style, Yuktaksha and numbers. We are
not removing shirorekha. It separates the image text
documents into lines, words and characters. We are getting
100% accuracy at line and word level but at character
level it depend on the type of character, whether it is single,
Yuktakshar or triakshar.

Key Words — Segmentation, Thresh holding, Feature
Extraction, Devanagari.

I. INTRODUCTION

Document image understanding and analysis means that
transforms the information of a document in the from of
paper into an electronic format i.e. text without manual
keyboard entry. It is still challenging and interesting task
to design a system which gives high recognition
accuracy, without considering quality of the input
document and different character font style variation.
Optical Character Recognition (OCR) is the process of
translating images of handwritten, printed text into a
format understood by machines. The worlds information
of literature, history, and other information is in hard-copy
documents. OCR systems convert this information by
converting the text on paper into electronic form. OCR
system based on segmentation can be divided as
preprocessing of given input, segmentation, feature
extraction and Classification. For document analysis we
have to use OCR system based on segmentation. We can
avoid preprocessing if the document is noise free but its
not possible because when we scan the noise appear in
the document image. Segmentation is the decomposition
of an image into sub images. Segmentation is dependent
on local decisions with regards to shape similarity, as well
as global decisions with regards to surrounding context.
In the late 1960s and 1970s researchers observed that
segmentation cause more errors in reading characters,
whether hand or machine-printed. In the 1980’s
researchers give new dimension to OCR to less
constrained documents [1]. Some authors have surveyed
segmentation[2] [3] [4] [5] [6] [7], or document analysis
[8] [9] more details can be found in [10].Many of
techniques have been developed for Latin but for
Devnagari Veena Bansal and R.M.K. Sinha[11][12], U.
Garain, B. B. Chaudhuri [13], had done remarkable work
and for document processing S. Kompalli, S. Kayak, S.

Setlur and V. Govindaraj [14] had done but still we are
lagging. More research in noise free, error free and
distortion free segmentation technique is required for high
accuracy and recognition for Devanagari document
processing and OCR.

II. THE DEVNAGARI SCRIPT

The writing style of Devanagari script is horizontal,
left to right and the characters do not have any uppercase
or lowercase distinction. There are about fifty basic
characters in scripts. Within a word, the vowel
characters often take modified shapes called modifiers.
Consonant modifiers are also possible. The basic and
compound characters can be attached with modifiers to
generate new shapes. Apart from these, the documents
printed in this script show large variations in font faces,
type styles, and in character sizes. The line called
shirorekha in Devanagari and is referred as headline. The
neighboring characters of a word very often touch
through the headline to form a connected component.
There are about a thousand conjunct consonants, most of
which combine two or three consonants. There are also
some with four-consonant conjuncts and at least one
well- known conjunct with five consonants. The details
are shown in Figure 1 and some Conjuncts Consonants are
shown in Figure 2.

Fig.1. Devnagari Vowels, Consonants, Modifier,
Conjuncts & Pure Consonants. [15]
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Fig.2. Conjuncts Consonants. [16]

The challenges in segmenting Devanagari documents
are
1. Matras (modifiers)in the documents.
2. The combined letters (conjuncts) are called

Yuktakshar (joDda_AkShar).
3. Improper different between two consecutive lines,

because if the first line has ukar or lower modifier
below the character then second line has top
modifier above the character like eekar etc. then the
distance between line is so minimum that it cannot
be segmented correctly.

4. There are vowel modifiers, namely, “Anuswar”,
“Visarga” and “Chandra Bindu”, which add up to the
confusion.

5. There are infinite variations of handwriting of
individuals.

III. PREPROCESSING

The Preprocessing phase includes the conversion of
gray scale image into binary, noise removal, thinning and
skew detection and correction. The scanned documents
may contain noise. Digital capture of images can
introduce noise from scanning devices and transmission
media. Here we are minimizing scanning noise by
eliminating the grayish background and then we do the
inverse operation.

Fig.3. Original Document Image

Fig.4. Grayish Background Eliminated Document Image

Fig.5. Inverse (Final preprocessed) Document containing
Noise

The above Figure 3 is the original document containing
scanning, salt and pepper noise. We are not removing
the noise but we are minimizing the same. Figure 4
shows Grayish Background Eliminated Document Image.
Figure 5 is the document image which is used for
segmentation which contains noise.

IV. SEGMENTATION

In Devanagari script, the consonant and vowel
modifiers may be attached / placed on top or bottom or
left or right to the base character as shown in Figure 1.
and Yuktakshar shown in Figure 2.
4.1 Proposed segmentation Algorithm
1. Rotate the image by 270.
2. Take the row wise summation and find minima’s in

this graph.
3. Separate each minima’s. You will get line separated.
4. Rotate line by 90 degree.
5. You we get the line
6. Perform step 1 to 5 for each line independently and

store each line in a directory .
7. Take Each line from directory
8. Take Column wise sum to obtain the minima’s .
9. With each minima’s representing a start of a
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character and the next represent the end of character.
10. Characters are separated and stored in directory.

Fig.6. 270 Degree Rotated Document containing Noise

Fig.7.Graph showing minima’s

Fig.8. Document segmented into line

Fig.9. Each Separated line is segmented into characters

V. CREATION OF DATASET

Here we have combined numbers, vowels, consonant
together in the dataset. After segmentation we have
separated the characters and formed the dataset. We have
created dataset by using ISM software fonts for
Devanagari (Marathi) Script. The font used for this
purpose are DVB-TTSurekh, DVB-TTBhima, DVB-TT
Chhaya, DVB-TTDhruv, DVB-TTDhruv, DVB-
TTGanesh, DVB-TTRadhika, DVB-TRaghav. DVB-
TTShridhar, DVB-TTYogesh. The font sizes are 16, 18,
20, 22. Which we will use in future research.

VI. RESULTS AND DISCUSSIONS

The algorithm is implemented in MATLAB. The data
set is created by us from marathi literature books. Which
is scanned at 300 dpi. The algorithm is tested with several
noisy document images. Some of these documents
contained Numbers and Yuktakshar. Sample test results
are shown in above Figures. From the experimentation it
is found that the proposed method is reliable to segment
noisy text documents that contain numbers, symbols and
Yuktakshar. The line segmentation accuracy of 100% for
good quality and for poor quality documents and the
character segmentation (including characters, numbers,
symbols and Yuktakshar) accuracy of 99% for good
quality, 98% for poor quality documents achieved.
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