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Abstract: In many documents machine printed& handwritten texts are intermixed .Optical Character Recognition (OCR) techniques 

are different for machine printed and handwritten text, so it is necessary to separate these text before giving input to the OCR. In this 

paper we are proposing methodology for Hindi language. This methodology is based on structural features of text. Experimental results 

on a data set show that the proposed approach achieves an overall accuracy of 95.1%.  
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1. Introduction  
 

Many documents like questions, business letters, application 

forms both the handwritten & Machine Printed words exist.It 

is necessary to separate them before giving to Optical Cha-

racter Recognition (OCR). OCR technology used in complex 

and real time environment [1]. New features extraction and 

classification techniques are developed in having parallel 

hardware implementation in mind [2] Several recognition 

methodologies are combined together in order to improve the 

recognition quality.There exist few papers on the classifica-

tion of machine printed and handwritten text but mostly deal 

with English & Japanese scripts .Khunke et al[3] developed a 

method to identify machine printed and handwritten English 

Character.Fan et al[4] developed a method for the classifica-

tion of machine printed and handwritten text lines from Eng-

lish, Japanese and Chinese scripts.They used spatial features 

& characters block layout variance as prime features in this 

approach. Plamondon et al [5] carried a comprehensive sur-

vey on the handwritten recognition. This paper deal with ma-

chine printed and handwritten text in Hindi. Our approach is 

effective in documents having text only, not having the im-

ages. 

 

1.1 Optical Character Recognition(OCR) 

 

Machnie replication of human function,like reading,is an 

ancient dream that now has grown to reality.Optical Charac-

ter Recognition is needed when the information is should be 

readable both to machine and human.OCR is unique in com-

parison with other automatic identification technique. Optical 

Character Recognition deals with the problem of recognizing 

optically processed characters. Optical recognition is per-

formed off-line after the writing or printing has been com-

pleted, as opposed to on-line recognition where the computer 

recognizes the characters as they are drawn. Both hand 

printed and printed characters may be recognized, but the 

performance is directly dependent upon the quality of the 

input documents. The more constrained the input is, the bet-

ter will the performance of the OCR system be. The potential 

for OCR algorithms seems to lie in the combination of differ-

ent methods and the use of techniques that are able to utilize 

context to a much larger extent than current methodologies. 

Line Eikvil [6] describes various applications, generations, 

methods of OCR. 

  

1.2 Devanagari Script 

 

Devanagari is the script for Hindi, Sanskrit, Marathi, and 

Nepali languages. Devanagari script is a logical composition 

of its constituent symbols in two dimensions .It is an alpha-

betic script.Devanagari has 11 vowels and 33 simple conso-

nants. Besides the consonants and the vowels, other constitu-

ent symbols in Devanagari are set of vowel modifiers called 

matra (placed to the left, right, above, or at the bottom of a 

character or conjunct), pure-consonant (also called half-

letters) which when combined with other consonants yield 

conjuncts.  

 

Many characters of Devanagari alphabet have a horizontal 

line at the upper part. In Hindi it is called Sirorekha. Howev-

er, we shall call them here as headline. When two or more 

Devanagari characters sit side by side in proper alignment to 

form a word, the matra or sirorekha portions touch one 

another and generate a long head-line, which is used as a 

feature to isolate machine-printed and hand-written text line 

[7][8]. 

 

A Devanagari text line may be partitioned into three zones. 

The upper zone denotes the portion above the head-line, the 

middle zone covers the portion of basic (and compound) cha-

racters below head-line and the lower zone is the portion 

where some of the modifiers can reside. 

 

 
Figure 1: Vowels and Consonants of Devanagari Script. 
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Figure 2: Modifiers of Devanagari Script 

 

Fig1 and Fig2 shows the matras, vowels and consonants used 

in Devanagri script.Figure 3 shows various zones in Hindi 

Character. 

 
Figure 3: Zoning of Hindi Text Character 

 

Complexity of Devanagari Scripts: 

 There is Variability for same characters.  

 All the individual characters are joined by a head line 

called ―Shiro Rekha‖ in case of Devanagari Script. This 

makes it difficult to isolate individual characters from the 

words. 

 There are various isolated dots, which are vowel modifiers, 

namely, ―Anuswar‖, ―Visarga‖ and ―Chandra Bindu‖, 

which add up to the confusion.  

 Ascenders and Descender recognition is also complex, 

attributed to the complex nature of language.  

 It contains Composite characters.  

 Minor variations in similar characters.  

 It contains large number of character and stroke classes.  

 

2. Proposed Approach 
 

For the distinction between machine printed and handwritten 

text, we have to do following steps,Figure4. 

 
Figure 4: Block Diagram of System 

 

To digitize the image we use a HP ScanJet 200 flatbed scan-

ner .The image is scanned over 300 dpi. Figure 5 is one of 

the input images. 

 
 

Figure 5: Input image 

 

2.1 Preprocessing 

 

The image resulting from the scanning process may contain a 

certain amount of noise. Depending on the resolution on the 

scanner and the success of the applied technique for thre-

sholding, the characters may be smeared or broken. Some of 

these defects, which may later cause poor recognition rates, 

can be eliminated by using a preprocessor to smooth the digi-

tized characters. The smoothing implies both filling and thin-

ning. Filling eliminates small breaks, gaps and holes in the 

digitized characters, while thinning reduces the width of the 

line. In addition to smoothing, preprocessing usually includes 

normalization. The normalization is applied to obtain charac-

ters of uniform size, slant and rotation. To be able to correct 

for rotation, the angle of rotation must be found. For rotated 

pages and lines of text, variants of Hough transform are 

commonly used for detecting skew. However, to find the ro-

tation angle of a single symbol is not possible until after the 

symbol has been recognized.Preprocessing have the follow-

ing: 

 

 Binarization 

 Noise Removal 

 Segmentation 

 

2.1.1 Binarization 

A Binary Image is a digital image that has two possible value 

for each pixel. It has two Colors Black and White.Figure 6 

shows the binariation of a image. 
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Figure 6: Binarization a Image

2.1.2 Noise Removal 

Erosion and dilation are the used for noise removal.These are 

the basic morphological tools for smoothening the binary 

image. Erosion will cause objects to decrease in size because 

each pixel value is exchanged with the minimum value of 

neighboring pixels. Dilation will cause objects to grow in 

size as it will exchange every pixel value with the maximum 

value of neighboring pixels Figure 7 shows the effect of ero-

sion and dilation on image. 

 

 
Figure 7: Erosion and dilation 

 

2.1.3 Segemenation 

Input image is first segmented into lines. A line is segmented 

on the basis of vertical gap between two lines. After a text 

line is segmented, it is scanned vertically and word is found 

by horizontal gap between two words. LI Yi1, Yefeng Zheng, 

David Doermann, and Stefan Jaeger [9] proposed a novel 

approach based on density estimation and a state-of-the-art 

image segmentation technique, the level set method. Deba-

pratim Sarkar, Raghunath Ghosh [10] describes the bottom-

up approach of Line Segmentation from handwritten 

text.Table1 lists a detail comparison between handwritten and 

machine printed documents and illustrates the difficulties in 

handwritten text line segmentation. 

 

 

 

 

 

 

 
 

 
Figure 8: Line segementation of Image 

  

After line segmentation the next step is, to segment all the 

segmented lines into words.An approach for line and word 

segmentation fro printed documents is given by Nallapareddy 

Priyanka et al [11]. A word is segmented on the basis of hori-

zontal gap between two words. Scan the lines horizontally 

and find the transition from white pixel to black pixel and 

save this white pixel position then find the transition from 

black pixel to white pixel and save the position of this white 

pixel. G. Louloudis, B. Gatos, I. Pratikakis, C. Halatsis [12] 

present a segmentation methodology of a handwritten docu-

ment in its distinct entities namely text lines and words. Fig-

ure 9 shows word segmentation of image. 

 
Figure 9: Word Segmentation of Image 
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2.2 Feature Extraction 

 

The objective of feature extraction is to capture the essential 

characteristics of the symbols, and it is generally accepted 

that this is one of the most difficult problems of pattern rec-

ognition. The most straight forward way of describing a cha-

racter is by the actual raster image. Another approach is to 

extract certain features that still characterize the symbols, but 

leaves out the unimportant attributes. The techniques for ex-

traction of such features are often divided into three main 

groups, where the features are found from- 

 The distribution of points. 

 Transformations and series expansions. 

 Structural analysis. 

 

Various techniques of feature extraction are given below: 

 Template matching 

 Transformations 

 Distribution of points: Zoning 

 Moments 

 n-tuple 

 Characteristic loci 

 Crossings 

 Structural features 

 

2.3 Classification 

 

The classification is the process of identifying each character 

and assigning it to the correct character class. The approaches 

of classification can be divided into following two: 

 

2.3.1. Decision-Theoretic Methods 

These methods are used when the description of the character 

can be numerically represented in a feature vector. 

 

2.3.2 Structural Methods 

 

We may also have pattern characteristics derived from the 

physical structure of the character which are not as easily 

quantified. We are using structural properties of Hindi Cha-

racter for classification.Proposed Algorithm for Classification 

is: 

 

Algortihm  

1. Input the test document and a threshold (t) 

2. Preprocess the image using two steps: 

a) Binarized the image 

b) Remove the noise from the image. 

3. Perform the line segment to the document 

4. Segment the image into words. 

5. For each word repeat the steps 6 to 13: 

a) Find and remove headline. 

b) Remove the lower modifier. 

6. If all characters of words are segmented then compute the 

ratio of upper-middle and lower-middle  

8. If calculated ratio <=threshold (t) then 

9. machine printed Word 

10. else 

11. handwritten word 

12. else  

13. handwritten word. 

14. End for loop. 

 

3. Experimental Result 
 

Result of test on 16 images is shown here in Table 2. The 

overall accuracy of the system is 95.1%. 

 

 
 

4. Conclusion  
 

Separation of machine printed and handwritten text is a diffi-

cult problem not only because of variability in writing style 

but also, because of overlapping text lines or overlapping 

characters. Classification result is heavily dependent on accu-

racy of line segmentation and word segmentation. There are 

few reasons that create problem in text separation. 

 

1) Line segmentation error due to overlapping text lines. 

2) Word segmentation error due to broken headline resulting 

in creation of more than one word from a word it-

self. 

3) Headline is not detected correctly because of count of 

black pixels is more in some row other than siro-

rekha. 

4) Error in calculation of height of zones. 
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