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ABSTARCT:

Optical character recognition(OCR) is a vital taskthe field of pattern recognition. English chaeac
recognition(CR) has been extensively studied inl#s¢ half century and progressed to a level, cifiit to
produce technology driven applications. But, sasmaoit the case for Indian languages which are doatpt in
terms of structure and computations. Digital docoinpgocessing is gaining popularity for applicationoffice
and library automation, bank and postal servicegbliphing houses and communication technology.
Devanagari, being the national language of Indiken by more than 500 million people, should begi
special attention so that document retrieval aralyais of rich ancient and modern Indian literatoes be
effectively done. There has been significant impraent in the research related to recognition afted as
well as handwritten Devanagari text in the past years.
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1. INTRODUCTION

Machine simulation of human reading has becometdp& of serious research since the introductiorthef
digital computers. The vital reason for such eff@ets not only the challenges in simulating humaadirgg
but also possibility of efficient applications inhigh data present on a paper document has to bsfdéreed
into machine-readable format. Automatic recognitioh printed and Handwritten information present on
documents like cheques, envelopes ,forms and attagruscripts has a variety of practical and comrakrci
applications in Banks, post offices, libraries gniblishing houses. Optical character recognitioarisactive
field of research in pattern recognition.

OCR methodologies can be classified based on thetiteria as:
a. Data acquisition process which can be On-lin@ffine and
b. Type of text which is printed text or hand-veitttext.[1]

There are two types of OCR namely On-line and ®f-Icharacter recognition system based on the data
acquisition process. On-line recognition systeno &sown as dynamic or real time recognition whidtiains

the position of pen or captures temporal or dynamformation of number and order of each of strake
character, directly from the interface while typioigwriting itself. After completion of writing oprinting task,

the Off-line character recognition is carried otlie scanned copy of handwritten or printed charastased as
input to the recognition system. The main diffeebetween the On-line and Off-line character rettammis

that On-line recognition has real time, contextm&rmation but Off-line character recognition s/sis don't
have that information. Character recognition systame further classified into machine printed aaddwritten
recognition systems based on the type of text.

Handwritten character recognition system is mamigtivated to improve man and machine communication.
Off-line handwritten recognition system is very dhand complex. In case of cursive writing, the ggdtion
process becomes even harder .Handwritten chardeteisto show large variation in basic shape ofattars
due to the factors like width of pen, pen ink typecuracy of recognition device and location ofrabter in
word.
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2. FEATURESOF DEVANAGARI SCRIPT

Devanagari word is derived from Sanskrit words Oguwd) and Nagari(City) jointly for “City of gods”]3
Devanagari script is derived from ancient Brahmiipicemerged something around ™M tentury AD.
Devanagari was initially developed to write Sariskut was later adopted to write many other langsag
Devanagari is the mother of all most all Indianifgtsr It is used to write languages such as HiMirathi
Marvari, Bhojpuri, Kashmiri, Konkani and Sindhi.

Devanagari is the most popular script in India. Tdesic characters of devanagari script consist ®f 3
Consonants (Vyanjan) and 13 Vowels (swar).Devanag@ipt has specific composition rules for joining
consonants, vowels and modifiers. Set of modifigmisols is called as matras. The combination of two
consonants or a consonant and a vowel form a contpolaracter. These types of basic characters, @omap
characters and modifiers are present not only imabDagari but also in other scripts. All the chagesthave a
horizontal line at the upper part, known as Shikbee or headerline. No English character has such
characteristic and so it can be taken as the digshable feature to extract English from thesépterin
continuous handwriting from right to left directisshirorekha of one character joins with shirore&hprevious

or next character of same word. In this fashionltiple characters and modified shapes in a worceapps a
single connected component joined through the comshéorekha.

&
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Fig.1. Vowelsand Consonants
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3. DIFFERENT STEPSIN THE RECOGNITION PROCESS

Character recognition is one of the important taskke pattern recognition. There are four diffénghases
in the optical character recognition system, namely

1. Preprocessing Stage

2. Segmentation

3. Feature Extraction

4. Character recognition

3.1Preprocessing Stage

Preprocessing is an important step of applying raber of procedures for smoothing, enhancing, fiitgr
etc. for making a digital image usable by subsetjadgorithm in order to improve their readabilityr f
optical character recognition software. The varistages involved in the preprocessing stage are
Binerization

Noise elimination

Size Normalization

Thinning

3.1.1 Binerization

Conversion of a gray-scale image into a binary ieiagcalled as Binerization or Thresholding. Theme
two approaches for conversion of gray level imagkinary form ,i.e

a) Global Threshold

b) Local or adaptive Threshold

Global threshold selects single threshold valuetas estimation of background level from intensity
histogram of image.

Local or adaptive threshold uses different valuwesefch pixel according to local area information.

3.1.2 Noise elimination

Noise in image is a major obstruction in pattercogmition. Noise degrades the image quality. Noize
introduce in image at different stages like imagptaring, transmission and compression. Noise rétion

is also called as Smoothing. The noise in image lmmemoved by different filters and morphological
operations as dilation and erosion.

3.1.3 Size normalization

Normalization is applied in order to get charactfrsiniform size. It provides a tremendous reduciio data
size. Each segmented character is normalized twifftin suitable matrix like 32x32 or 64x64 so thadt
characters have same data size.

3.1.4Thinning
In order to remove selected foreground pixels ftonary images, a morphological function is usethaming.
Image thinning extracts a skeleton of image witHos$ of topological properties.

3.2 Segmentation

Segmentation is the process of partitioning an ®fdgcument into disjoint and homogenous
regions[11].Segmentation is one of the most imparemd essential process that decides the sucats®fr
character recognition system. Devanagari docungepaititioned into sequence of lines and words édyical
and horizontal projection respectively. Devanagesids can be further sub-divided by removing slekba
(headerline) .So, a Devanagari word may be dividen three parts. Core characters are in middl¢ pper
part denotes portion above shirorekha and optionadlifiers may be in lower parts. So, the devanagari
character recognition is much complex due to presei various modifiers[4][5].

3.3 Feature Extraction
Feature extraction step is vital step in recognifpoocess and heart of OCR system. Feature exinaistiset of
procedures for extracting or measuring most imporad relevant shape information contained inattar.

3.4 Character Recognition

A good text recognizer has many commercial andtigacapplications like processing of cheques inksa
searching data in scanned book or automation ofoaggnization like post office, which involve lot manual
task of interpreting text. The various approachest fare used for text recognition are Template hiadg
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Support vector machine(SVM)algorithms, feature aotipn, fuzzy logic, Neural networks and combinadb
classifier. Various approaches and study of devamabaracter recognition can be studied in [17].

4. REVIEW OF WORK DONE ON DEVANAGARI RECOGNITION

India is a multilingual country of around 121 cremopulation with 18 constitutional languages ahdlifferent
scripts.Hindi is the national language of India émel third most spoken language in the world afteinese and
English. Handwritten character recognition of Imdgzript is a challenging task due to several nrem$ike huge
number of characters,complex shape of characterpr@sence of modifiers.

OCR research on printed devanagari script is stdrtecarly 1970's. Features of some of Indian ¢srgnd
difficulties in developing OCR for these script gresented in [6]. An intense research on prid@gnagari
text was carried out by Veena Bansal[15], VeenasBaand R.M.K.Sinha [7][19]. Aeview of research on
devanagari character recognition is given by Vikaxgre et al.,[8]. An overview of DOCR system and
available techniques are presented by Vikas Doegat,[8].

OCR system for five different fonts and sizes dffed devanagari script using artificial neuralwatks(ANN)

is proposed by Raghu Raj Singh et al.,[9].The arpamts have illustrated that ANN concept can beliagp
successfully to solve DOCR problem and the recagnitate of proposed OCR system is found to beequit
high.

Divya Sharma|3] used ANN approach for handwrittémdhcharacter recognition. Although handwrittendii
characters are imprecise, still this system aclie88-95% recognition rate for each handwritten hind
character[3].

Mahesh Jangid [12] proposed a methodology forio#-isolated handwritten devanagari character neitiog
that uses three feature extraction techniques b@seecursive sub divisions of character imageezbensity of
pixel and directional distribution of neighboringdk ground pixels to foregroung pixels.The proposgstem
obtained 94.89% recognition accuracy.

Recognition of off-line handwritten devanagari @dwers is proposed by Anil kumar Holamble et a8],JAn
experimental assessment of various classifiersasemted in terms of accuracy in recognition aravigded a
new bench mark for future research.

Anil Kumar et al.,[14] presented printed and harittem character and number recognition of devanagaipt
using gradient features. Sobel and Robert operfdoestracting gradient features of devanagaipsare used
and high accuracy rate in case of printed and hdttdwdata set is achieved [14].

Sheetal A.Nirve et al.,[20] suggested optical cbirarecognition for printed text in DevanagaringsiNeural
netwok and recognition rate of approximately 90%dkieved.

5. CONCLUSION

Character recognition is one of the important aggpions of pattern recognition. The popularity c€® is

increasing day by day with the advancement of €ashputers. But still, OCR of Indian scripts is i3 i
preliminary stage and a lot of research is needdshndle the complexity and issues in Devanagaiacier
recognition (DCR). From the review work it can lmnclude that researchers have investigated OCRdime

Indian scripts but their work is confined to recitigm of isolated characters. The recognition reém be
increased if we identify the whole word without semtation. Also, the recognition rate can be iasegl using
the soft computing approach in my future work.
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