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has average line height as 30 pixels, 900 X 1080 image 
average line height will be 60 pixels, 225 X 270 image average 
line height will be 15 pixels. In the above two situations this 
algorithm fails to detect the lines accurately.  
The new algorithm can work for the images having different 
average line height. In this new algorithm before finding the 
header lines and baselines we have to estimate average line 
height roughly and give it to the algorithm which finds 
baselines and header lines as an Input. 
 
Algorithm to find out average height of a text line. 
Divide the Image into three equal halves (stripes). Because 
skew in entire line may be high compared to skew in the first 
half. Perform the following steps in first half.  

i. Find out the rows with minimum number of 
pixels and replace that row pixels with black 
pixels .So that we can separate text lines with 
black rows. 
 

ii. Find out the height of the text lines using those 
black rows. 

 
iii. Store the heights of lines in array and use sorting 

technique to sort the elements and take median as 
average height of the lines. 

 
iv. By using average line height calculate minimum 

height of the consonant in a line. 
 

Minimum height of the consonant= Average line 
height/4. 

The algorithm for line segmentation has following steps: 
 

1) The rows will be divided into two equal halves. For each 
half use the following steps to find out header lines. We 
are calculating header line for each half so even though 
there is skew in header line up to some level we can 
calculate header line. 

2) Roughly estimate of the header lines of the text using this 
formula. Find number of black pixels (nopr) in each row.  

 
nopr(i) > 7 & nopr(i) > nopr(i :i+hc) & nopr(i:i+hc)>0 
nopr(i) > floor(wdth(i/14)) 
where, 
hc : Minimum Height of consonant 
nopr(i): number of  black pixels in row i 
width(i): width of line i , i.e difference between last pixel 
and first pixel position of line i. 

3) After finding first header line, we skip number of  rows 
equal to hc  to find the next header line. 

4) From (i+hc)th row to (i+rl)th row, we find the mth row with 
minimum of pixels. 
Where, 
rl= average line height – hc 

5) We skip the rows up to mth row and go to step 2 to find the 
next header line. 

 

After finding the header lines, the most challenging task is to 
find the base line.  
For finding the base lines following procedure is followed: 
1) Two consecutive rough header lines are taken. 
2) The line is again divided into two equal halves (stripes). 
3) The rows with minimum of pixels are taken as base lines 

separately for each half. 
4) Then the lines are separated between header lines and base 

lines separately for each half. 
 
Word  segmentation 
Word segmentation is easier than line segmentation and 
character segmentation. Space between two words is generally 
more than three pixels. Words are segmented by the projection 
based method.  
Character segmentation 
Main problem in character segmentation is separating header 
line from word. In handwritten text header line is not straight 
line. To solve this problem we trace the header line and 
convert it into straight line by using following algorithm. 
1. Perform thinning operation on binary image. 
2. Identify the most visible line in first 50% area and 

consider it as expected header line. 
3. Find out a point where expected header line and actual 

header line meets. 
4. From that point trace the actual header line and find out 

the differences between actual header line and expected 
header line on both sides. 

a. Diffj= expected header line  –actual header linej, 
i.e., j – column 

5. If diffj =0 column remains same. 
6. If diffj>0  move the entire column upside according to diffj 

value. 
7. If diffj>0  move the entire column downside according to 

diffj value. 
After straightening the header line we separate upper 

modifier, consonant and lower modifier. To separate 
consonant and lower modifier we use horizontal projection 
profile. 
We use the following algorithm for character segmentation. 
It is useful in the case of overlapping characters also. 
1) Read all the pixels intensities (0 or 255) in the binary 

image and store them in a 2 dimensional matrix. 
2) Assume i and j represents the row and column 

position of the pixel. Pi,j represents intensity of pixel 
from ith  row and jth  column. Where i=1, j=5;  

3) If Pi+1, j equals to 255 then save it as next position in 
path. Pi, j= Pi+1, j repeat step 3. otherwise go to step 4. 

4) If Pi, j+1 equals to 255 then save it as next position in 
path. Pi, j= Pi+1, j go to step 3. Otherwise go to step 5. 

5) If Pi, j-1 equals to 255 then save it as next position in 
path. Pi, j= Pi+1, j go to step 3. Otherwise go to step 6. 

6) Stop the process and check whether the path leads to 
the end row or not. If yes, draw the path. Increment j 
by 5 (j=j+5), i=1 and start from step 3. 
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overlapping characters as shown in the figure 7. The method 
which is used for straightening header line is working fine. 
These methods are also applicable for printed Hindi text. The 
lines which have broken parts in upper modifiers are not 
correctly recognized as shown in figure 8. The lines with thick 
parts in upper modifiers also not correctly recognized. 
Touching lines are not correctly recognized. For applying 
contour technique we need estimate header lines and base lines 
correctly, this method gives good results in finding those.  

 

 
Figure 8. Wrongly segmented lines with broken parts in upper 

modifiers. 
 

In future the study may be carried out on following 
direction: 

 The above method can be applied on other languages. 
 Some other technique may be tried for segmentation 

of overlapped or touching lines within a stripe. 
 Segmentation of lines with broken parts is not done 

yet. It may be carried out in the future. 
 Character segmentation technique mentio-ned above 

does not work for Touching characters. So character 
segmentation method can be changed to improve 
accuracy. 
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