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Abstract—Segmentation is a vital procedure of any Optical Character Recognition (OCR) framework. It isolates the image content 

documents first into lines then to words lastly to characters. The accuracy of OCR framework for the most part relies on upon the 

segmentation algorithm being utilized. Segmentation of printed content of some Indian dialects like Kannada, Telugu and 

Assamese is troublesome when contrasted and Latin based dialects as a result of its auxiliary many-sided quality and expanded 

character set. It is be partitioned as vowels and consonants which can likewise contain subscripts and conjunct consonants. In spite 

of a few effective works in OCR everywhere throughout the world, advancement of OCR instruments in Indian dialects is still a 

progressing process. Character segmentation assumes a vital part in character acknowledgment in light of the fact that erroneously 

divided characters are unrealistic to be perceived accurately. In this paper, a segmentation plan for dividing printed Kannada 

scripts into lines and words utilizing Run Length Smoothing Algorithm (RLSA) and Variational Bayes (VB) strategies are 

proposed and their comparative analysis is carried out. 
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I. INTRODUCTION 

 

Segmentation of content line, words and characters in 

document image processing is a mind boggling and critical 

step towards acknowledgment of either written by hand or 

printed document. Logged off printed content segmentation 

is a vital pre-essential of Optical Character Recognition 

(OCR). Segmentation blunders decrease the accuracy of 

OCR. The segmentation of both printed documents and 

written by hand content lines is now and again upheld 

various heuristics and presumptions. While different content 

line structure based documents can as a rule is effectively 

isolated content lines, ineffectively composed documents 

with fluctuating content line slant and covering ascenders or 

descanters are hard to portion into content lines. Printed 

document examination may take after numerous ways. In 

any case, isolated into content lines, then words and for 

certain situation character is required, with a specific end 

goal to concentrate acknowledgment components, for 

example, word length or word minutes. Acknowledgment 

can be word based or character based. Once the piece of 

content is isolated into content lines, word segmentation is 

significantly less demanding. Content line segmentation is 

typically consolidated with skew detection so writing study 

is ruined skew detection procedures. Most well known 

strategies in the writing for skew detection, consequently 

segmentation, are the strategies taking into account 

projection profile strategy, associated segment investigation, 

RLSA, Hough changes and Fourier change based 

algorithms. The technique displayed in this paper utilizes 

the RLSA of the content lines for introduction. In this paper, 

we propose a RLSA and Variation Bays segmentation 

algorithm, which can be utilized successfully on Kannada 

printed document images containing a wide range of sorts of 

covering and touching words in neighboring lines. 

 

The proposed technique of segmentation of printed 

Kannada handwritten document majorly defines three 

phases. First phase involves classifying the Pre-Processing, 

Detection of the Skew and its Correction. The next phase is 

different levels of segmentation using two different 

approaches and the final phase is comparative analysis. The 

paper is categorically structured into sections. The work 

related to line segmentation of text documents are captured 

in Section  

A brief about Kannada language is provided in 

section III. The core technique segmentation depicting the 

methods proposed and the dataset used for experimenting as 

well as Results comparative analysis is presented in Section 

IV. The conclusion and summarization for work is described 

in Section V. 

 

II. RELATED WORK 

 

The procedures of segmentation for documents that are in 

Asian dialects are moderately basic and numerous methods 

exist. The test is for portioning the documents that are in 
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South Indian dialects. If there should be an occurrence of 

disconnected from the net printed content documents the 

issue is various and is muddled exclusively by the way of 

various text style styles. So far numerous examinations 

works did for segmentation in English, Chinese, Arabic and 

Devanagari [3] [4] [5]. Zhang and Sang [6] proposed tensor 

votiing algorithm for Chinese written by hand content line 

segmentation. In this technique morphological processing is 

utilized for creating associated part. Evacuation of outliners 

and distinguishing proof of centroids of the associated part 

are done utilizing 2-D tensor voting guideline. The course of 

the vectors and in addition the saliency values portrays data 

for tensors which can be utilized for segmentation. Gupta et 

al proposed [10] a philosophy for making line segmentation 

of a content document thinking about the development of a 

pen tip. The procedure includes distinguishing all the 

associating segments and finding their centroids. The 

centriodal values so found are then connected in view of the 

guidelines of pen tip algorithm. 2D tensor voting algorithm 

evacuates plots. The algorithm additionally utilizes the 

inadequate information focuses to infer unending structures 

to be specific intersections and bends. The aforementioned 

strategies work better for content lines that are steady and 

parallel in a Predefined bearing. These methods have a 

confinement where the content lines are organized 

conflictingly and lines situated in various headings. 

If there should arise an occurrence of touching content lines 

and differing skewness, the accuracy is peaceful less. 

Concentrated examination exertion in the region of line 

segmentation for literary transcribed documents exists for 

worldwide dialects English, Asian dialects Chinese and 

Japanese. According to the writing the majority of the 

written by hand segmentation work has been completed in 

Indian Languages like Bangla, Hindi and Gurumukhi. 

[7][8][9]. Few works have been proposed on south Indian 

dialects like Kannada and Tamil [11] [12]. 

 

III. CHARACTERISTICS OF KANNADA SCRIPT 

 

In this segment, we portray quickly the center 

qualities in adherence to Kannada script in order to address 

the troubles of segmentation. Kannada otherwise called 

Canarese is famous in South India. It is generally talked and 

proclaimed as official dialect in the condition of Karnataka. 

Kannada is an antiquated dialect and is gotten from 

Dravidian scripts. The populace talking the dialect of 

Kannada adds up to 60 million especially in the Indian 

conditions of Karnataka. The principle challenges for 

dividing Kannada scripts are because of many-sided quality 

of characters. The characters can be any of the sort, 

standalone vowel, a standalone consonant and a consonant 

adjusted by a vowel or one or more consonant and a vowel. 

There are 16 vowels and 36 consonants including conjunct 

parts (subscript/vatthu) as appeared in Figure 1 and Figure 2 

individually. 

 
 

Fig. 1 Vowels and vowel diacritics with ka 

 

 
 

Fig. 2 Consonants 

 

IV. PROPOSED METHODOLOGY 

 

The block diagram in Figure 3 represents the 

algorithmic flow of the proposed segmentation technique for 

text documentation. The stages are clearly pipelined. The 

different process blocks are: (a) pre-processing, (b) skew 

detection and correction and (c) segmentation. The sub-

section explains the process flow across each stage. 

 

 
 

Fig. 3 Block diagram of the proposed algorithm 
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Firstly, different types of printed kannada database are 

collected using different sources like textbooks and through 

online documents. The above mentioned images are scanned 

and converted to the suitable form according to the 

requirement. These corresponding images are considered as 

the input image. The two different types of input images 

considered are shown in Figure 3 and Figure 4. 

 

 
Fig. 3 Input 

Image

 
Fig. 4 Input Image 

 

Since the input images considered are scanned 

images it contains a type of noise called as clutter noise. 

This is removed a using a suitable technique called as 

binarization and thresholding. The noise removed image 

using the above mentioned technique is shown in Figure 5. 

 

 
Fig. 5 Noise Removed Image 

4.1 Skew Detection and Correction 

Along with the noise the input image also contains 

a deviation known as skew which should be detected and 

eliminated using a suitable algorithm. This is successfully 

done using RLSA (run length smoothing algorithm). The 

steps of this algorithm in detail are given below where, 

Input: Binary image, Is, of skewed document 

Output: Binary image, Ic, of corrected document 

Procedure: 

1. Run-length value is calculated for Is. 

2. Connected components are extracted. 

3. Sum of angles and counter is set. 

4. Skew angle is calculated. 

5. Image is rotated. 
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6. Corrected image is obtained, Ic. 

 
Fig. 6 Skew Corrected Image 

4.2 Segmentation Using RLSA Algorithm 

Run Length Smoothing Algorithm (RLSA) has 

been used previously in text/non-text segmentation, a 

combination of RLSA in horizontal and vertical direction to 

segment blocks of text and non-text. Afterwards, the text 

blocks are analyzed for the extraction of words. In our case, 

instead of segmenting the document image into blocks of 

text and non-text, we segment the image directly into words 

and graphics. For that we apply RLSA only in horizontal 

direction. The basic RLSA is applied to a binary sequence in 

which white pixels are represented by 0’s and black pixels 

by 1’s. 

 

4.2.1 Text-Line Segmentation using RLSA 

Text line segmentation is performed by applying 

the RSLA algorithm to the original image, after the noise 

and Skew Elimination. Furthermore, RLSA is constrained 

by text line and column obstacles. Therefore, RLSA is 

performed only in cases where a background (white) pixel 

sequence does not include pixels that they have been also 

detected as obstacles. Constant b (eqn. 1) is set to d (eqn. 2), 

which is a relative large value, so as distant parts of the 

same text line can be linked if the other three conditions of 

the RLSA are satisfied. Obstacles prevent parts of different 

text lines to be linked despite of the large value of b. 

 

 1 =  . min⁡{ℎ1, ℎ2} (1) 

 

 2 =  . min⁡{ℎ1, ℎ2} (2) 

 

Steps for line segmentation algorithm: 

It is nothing but Separate line from the text document. 

We compute the run length of the document image box. 

1. Use the RLSA method for segmenting lines from text. 

2. Count the white pixel in each row. 

3. Find minimum and maximum values of the rows 

4. Find minimum and maximum values of the columns 

5. The values of rows and columns give no white pixels 

6. Replace all such rows and columns by 1 

7. Invert the image to make empty rows as 0 and text lines 

will have original pixels. 

8. Crop the line from the min and max values of rows and 

columns. 

The output obtained for the RLSA text line segmentation is 

shown in the Figure 7. 

 
Fig. 7 Output for Line Segmentation using RLSA algorithm 

Text line segmentation output for the input image i.e., 

Figure 5 using the RLSA algorithm is shown in the below 

Figure 8. 

 
Fig. 8 Output for Line Segmentation using RLSA algorithm 

4.2.2 Word Segmentation 

The word segmentation methodology of the 

proposed procedure is connected autonomously to every 

content line identified from the past phase of the algorithm. 

Every associated segment of a content line Li are initially 

sorted by x coordinate and the histogram Hd of the level 
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separations between nearby jumping boxes is built. A 

negative quality for a separation of vertically covered 

bouncing boxes is thought to be zero. It is only separate 

word from the line. 

 

Steps for word segmentation Algorithm: 

1. Label and count connected components 

2. Use the RLSA method for segmenting word from each 

line. 

3. Count the white pixel in each row. 

4. Find minimum and maximum values of the rows 

5. Find minimum and maximum values of the columns 

6. The values of rows and columns give no white pixels 

7. Replace all such rows and columns by 1 

8. Invert the image to make empty rows as 0 and text lines 

will have original pixels. 

9. Crop the word. 

10. Save the word in the file. 

The output obtained for the RLSA word segmentation is 

shown in the below Figure 9. 

 
Fig. 9 Output for Word Segmentation using RLSA 

algorithm 

 

4.3 Segmentation Using VB Method 

This is another segmentation approach in view of 

blend thickness estimation utilizing the Variational Bayes 

(VB) system. Seeing the document image as a dispersion of 

pixels, every content line can be demonstrated as bivariate 

Gaussian circulation and the document is a blend of 

Gaussians. The VB strategy can consequently decide the 

quantity of parts without extra overhead of model request 

determination. For processing document images, we have 

augmented the VB strategy such that it can part segments 

and in addition take out excess segments and specifically 

control the introduction of content lines. The output 

obtained for the VB method text line and word segmentation 

is as shown in the below Figure 10 and 

Figure 11 respectively. 

 
Fig. 10 Output for Line Segmentation using VB method 

 
Fig. 11 Output for Word Segmentation using VB method 

 

V. COMPARATIVE ANALYSIS OF RESULTS 

 

Based on the results obtained for both the RLSA 

and VB methods a comparative analysis is done and a 

particular algorithm is considered as the best algorithm. A 

slight change in the results is observed in both text line and 

word segmentation techniques of the proposed methods. 

Since it is the segmentation of the documents which are the 

most important either for the personal or official use, a 

slight change in the results can even change the actual 

meaning itself. Comparative analysis of the text line 

segmentation results is as shown in the below Figure 12 

which indicates that there is a dilation of the last sentence 

font size in the RLSA method and the same sentence result 

is displayed perfectly in VB method. 

 

 

 
Fig. 12 Comparative Analysis of the Line Segmentation 

Results 

 

As mentioned earlier a slight change in the 

sentence can change the actual meaning itself, the same is 

depicted in Figure 13 where because of the use of the clip 

command in the RLSA method, the subscripts are clipped 

for a line which has led to the change in the meaning of the 

actual sentence itself. The same sentence is displayed 

perfectly in the VB method. The same analysis is done for 

the word segmentation results, the same segmented words 

are displayed which is clearly shown in the Figure 14. The 

only difference observed here is the display of special 
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characters in the RLSA method along with word which is 

not in the VB method. From all the above analysis among 

the proposed methods Vartional Bayes (VB) method is 

concluded as the best method for the Segmentation of 

printed documents 

 

 

 
Fig. 13 Problem observed in RLSA Line Segmentation 

Result 

 

 
Fig. 14 Comparative Analysis of the Word Segmentation 

Results 

VI. CONCLUSION 

 

The paper proposes techniques of line and word 

segmentation scheme along with the noise removal and 

skew detection and correction for documents that are printed 

in Kannada Language scripts. The comparative analysis of 

the results of line and word segmentation clearly indicates 

that among the proposed methods Variational Bayes method 

is efficient compared to the RLSA method. The proposed 

system also works well for the different font styles for both 

line and word segmentation. 
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