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In the field of handwritten word recognition field, word segmentation into letters is an approach that could be used.
Using this approach, word segmentation would be a complicated task, especially when dealing with a cursive
handwritten word. A simple method in word segmentation called oversegmentation could be used. This paper
discusses a simple method using Kaiser window. In general, the word segmentation process in this paper can be
described as follow: Input - Preprocessing - Segmentation - Output. The input is an image of isolated handwritten
word in binary format, while the output is images of letter segment. The main purpose of preprocessing is to correct
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slope. The main purpose of segmentation is to divide a word into some letter segments. Based on a subjective test
result, it was shown that the minimum parameters for the Kaiser window that can be used effectively for
oversegmentation are 8 points in window's length and 10 in beta value. As its window's length is getting longer and
its beta value is getting bigger, it can also be used effectively for oversegmentation. However, it must be noted that if
the letter size is getting bigger, there will be more letter segments resulted. © 2013 IEEE.
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Abstract—In the field of handwritten word recognition field, 

word segmentation into letters is an approach that could be used. 
Using this approach, word segmentation would be a complicated 
task, especially when dealing with a cursive handwritten word. A 
simple method in word segmentation called oversegmentation 
could be used. This paper discusses a simple method using Kaiser 
window.  

In general, the word segmentation process in this paper can 
be described as follow: Input - Preprocessing - Segmentation - 
Output. The input is an image of isolated handwritten word in 
binary format, while the output is images of letter segment. The 
main purpose of preprocessing is to correct slant and slope. This 
preprocessing is necessary since the segmentation method used is 
sensitive with slant and slope. The main purpose of segmentation 
is to divide a word into some letter segments.  

Based on a subjective test result, it was shown that the 
minimum parameters for the Kaiser window that can be used 
effectively for oversegmentation are 8 points in window’s length 
and 10 in beta value. As its window’s length is getting longer and 
its beta value is getting bigger, it can also be used effectively for 
oversegmentation. However, it must be noted that if the letter size 
is getting bigger, there will be more letter segments resulted. 

 
Keywords— Handwritten word, segmentation, Kaiser window  

I.  INTRODUCTION 
In the field of handwritten word recognition, recognizing a 

word by means of letter-by-letter recognition is a way that can 
be carried out. If the word is written in handprinted style, the 
word recognition will be simple, since the segmentation of the 
letters is obvious. However, if it is written in cursive style, the 
word recognition will be difficult, since the segmentation of 
the letters is not obvious. This difficulty is in line with Sayre’s 
Paradox [1]: a word cannot be segmented before being 
recognized and cannot be recognized before being segmented. 

According Bunke [2], segmentation is a process by which 
a given word was segmented into smaller entities. Before that, 
in line with Bunke, Bozinovic and Srihiari [3] have proposed a 
simple segmentation approach using possible segmentation 
points, which results the number of entities that greater than 
the number of letters in a word image, that called 
oversegmentation. 

A simple method in oversegmentation can be carried out 
by dividing a word image uniformly, as proposed by Senior 

[4]. However, it tends to produce too many segments. 
Sumarno [5] has proposed a simple method in 
oversegmentation that divides a word image not uniformly, 
which based on vertical projection histogram, by using 
stationary wavelet. However, since the stationary wavelet can 
only process the input that has 2n in length, so, it is less 
practical. Sumarno et al [6] have proposed another variation of 
oversegmentation that divides a word image not uniformly, 
which based on vertical projection histogram, by using a 
Gaussian filter. By using this filter, the segmentation results 
were similar with the stationary wavelet, but it was more 
practical since it have no 2n limitation. 

A Kaiser window [7] is a window that usually used in the 
design of FIR filters and spectrum analysis. If a Kaiser 
window is convoluted with a signal, so, the detail components 
of the signal will be reduced. On the other hand, a Kaiser 
window can be used as a low pass filter. 

This paper proposes a new variation in handwritten word 
segmentation, which based on vertical projection histogram, by 
using Kaiser window. The segmentation method that will be 
discussed is the oversegmentation that divides a word image 
not uniformly. 

II. THEORY 

A. Segmentation 
A simple strategy of segmentation is to use of explicit 

segmentation based on the dissection. In this strategy, a word 
image is divided into letter segments where the number of 
segments is equal to or greater than the number of letters in 
the image, without analyzing the class information or the 
shape of the letters. If the number of letter segments is greater 
than the number of letters in the word image, the segmentation 
is called oversegmentation. According Bunke [2], in 
oversegmentation there are some rules as follow. 

• The image of a letter that occurs within a word may be 
broken into several segments. 

• Merging two adjacent letters into the same segment 
must be avoided. 

• Merging parts of two adjacent letters into the same 
segment must be avoided. 
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