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________________________________________________________________________________________________________ 

 

Abstract:  The Context based geometry of Kannada Text is of more important for analyzing and understanding the Kannada Text 

and analyzing the geometry of the Kannada Characters to determine the location of Kannada Text, which matches the structure of 

the learned geometry in the form of supervised machine learning. The sequence of Kannada characters that appears in analyzing 

the textual documents and the sequence of characters that forms a meaning sentences and words are learned with the proposed 

geometry method makes the system learn the combination of words that makes a meaningful words and sentences of the machine 

learning. Finally, we test the meaningful words and sentences of Kannada are processed and analyzed to understand the features 

of Kannada words. If the features of the combination of Kannada words and sentences are verified to detect the Kannada words 

and sentences in images with the help of proposed Geometrical Machine Learning Algorithm 

 

Index Terms – Geometrical Features, Text Detection, SVM, Kannada Text Detection. 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

 

Natural Language Processing is a method of analyzing the textual information of images and textual documents using certain 

mathematical operations of image processing, which is a way of analyzing the documents containing the textual information or 

way of understanding the textual information of images using mathematical operations like morphology and geometrical 

operations. Text Processing is a method of processing textual information of documents. The processing of textual documents has 

been carried out for many languages like English and other languages, but regional languages of India like Kannada needs more 

research activities in the form of language processing (Kannada Language Processing). The Kannada language is of more related 

to combination of characters to form a meaningful words and sentences. Thus, we have focused more towards detecting and 

recognition of certain meaningful words of Kannada text documents for the purpose of analyzing the meaningful sentences and 

recognizing the Kannada textual information of certain order like subject + verb + Object. 

 

The Kannada Text documents containing the textual information need to be processed for understanding the meaningful sentences 

used in certain contexts are understood to analyze the document. The Detection of Kannada text is achieved with the help of 

certain morphological operations like opening and closing for understanding the documents. Thus, we have developed a model to 

analyze and understand the combination of characters that makes a meaningful words and sentences. These meaningful words and 

sentences are processed with gray scale operations as a part of pre-processing, Morphological operations are carried out to 

understand the geometry of combination of characters that makes a features to be collected and analyzed. Finally that makes the 

learned features to be used in detecting the Kannada text in documents and images. 

 

The morphological operations mentioned in [2] include opening and closing of edges that may be used as a good parameter for 

analyzing the Kannada Text document. This information obtained after the morphological operations are used in collecting the 

features in the form of patterns or geometry of the text. As the geometry of the textual information may consist of curves of 

different patterns, we require an objective that makes the features to be extracted from an image in the form of texture based 

patterns. While analyzing the curves of textual information in images, we use texture based information like LBP, LTP and 

various other texture based methods for the analysis of information. Further, we extract the information of image in the form of 

texture based patterns in the feature extraction phase. Likewise, we use feature selection methodology is adapted to select only 

relevant features from an image consisting of textual information.   

 

Finally, classification of Kannada characters is made for the purpose of detection and recognition of Kannada Text in textual 

documents and images. 
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Fig.1. Typical Overview of the proposed method to detect Kannada text in images 

 

The entire research article can be analyzed in different sections like Section 2 Consisting of research articles related to the 

proposed method. Section 3 presents the proposed method that has been used as a technique to understand the Kannada Text for 

the purpose of detection and Recognition based on Geometry of the Text images and documents. Section 4 discusses the results of 

the proposed method with the existing methods. Section 5 presents a Concluding remarks that has made a few contributions 

towards detection and recognition of Kannada Text in images and documents. 

 

II. RELATED WORK 

 

The research article proposed by Agnihotri et.al [1] has shown us a direction to improvise the algorithms to detect and recognize 

the Kannada text in videos and the same kind of technique has been incorporated in our proposed methodology with few 

modifications to achieve more degree of accuracy, Burges.et.al [4] has presented a research information of simplified support 

decision rules for classifying the information of support vectors, which may be helpful in understanding and analyzing the 

classification task. This information was considered for detection of Kannada Texts in images and text documents. Chen.et.al [5] 

has presented information of detection of Kannada Text and recognition of Kannada Text in images and videos; thereby we have 

been helped in analyzing the task of detection of Kannada Text in images and videos. Clark et.al [6] has given a boost to the 

proposed systems by providing the information as to how the regions of Kannada texts can be identified with the help of statistical 

measures and has paved a way to recognize the Kannada Text and detect the regions of it. 

 

J.F. Canny [7], [8], [26], [27] has shown us as to how the regions of Kannada Text can be detected and identified using different 

approaches of Machine Learning; thereby the proposed methodology has given importance to the detection of Kannada text by 

scanning the Kannada Text Images and identifying the edges of it. Crandall et.al [8] has given few hits as to how the texts can be 

detected in images. Thereby the regions identified by measures of this method to prove that certain techniques can be modified to 

increase the accuracy of the proposed method with the help of statistical measures. Gu. et.al [9] has shown a way to detect the 

Textual information in images so that the region of textual information can be detected with different methods. The proposed 

geometry based method has shown its contribution to detect the regions of textual information thereby the regions containing the 

Kannada Text is detected and identified.  

 

A. Smola et.al [33], [30], [29] has given few importance of detecting the Text in images and videos the determination of regions 

of text needs to be detected, which is detected and recognized with the help of measures of statistical approaches.  Otsu et.al [31], 

[28], [29] has given few information as to how the gray level histograms helps in detecting the regions of text and methods like 

statistical measures has shown its way to determine the regions of Kannada Text consisting of Kannada Text. 
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III. PROPOSED GEOMETRY BASED TEXT FEATURES 

This section focuses mainly on pre-processing operations like gray level operations and morphological operations, as we require 

certain textual information to be made available for analyzing the geometrical curvatures of Kannada Text that may be helpful in 

performing the feature extraction based on geometry of the Kannada words, which makes meaningful sentences. Kannada Text 

detection in images and documents is quite a challenging task, as it involves curves and slant directions of Kannada Text in 

combination of  other characters has made a task of more difficult to extract features. However, we have used a texture based 

feature extraction to analyze and understand the curvatures in Kannada Text as a part of feature extraction.   

 

The texture based feature extraction is combined with geometry based feature extraction is used to extract certain characters and 

Kannada Text in images and documents. The feature extraction involves certain mathematical operations as follows 

 

 (   )   √∑ (     ) 
   
                                                       (1) 

 
Eq. (1) represents the stroke width and height that may be essentially required for analyzing the curvatures in characters and 

combination of characters together forms meaningful words of Kannada Text. The term S(x, y) corresponds to pixel locations of 

an image, where the curvatures are present in it. The term summation within a root indicates the distance of characters to which 

we are distinguishing from others in the process of detection of Kannada Text. 

 

  (   )   ∑ | (     )   (       )|
   
               (2) 

 
The (2) performs the task of differentiating the Kannada characters that may be learned with certain characteristics during feature 

extraction. The reason for using differentiation is to understand and analyze the sequence of combination of characters that forms 

meaningful words in Kannada Text images are done with the help of differentiating the curvatures and combination of Kannada 

Text in images.  

 

 
 

Fig.2. Output obtained from the proposed method to detect Kannada text in images 

 

 

IV. RESULTS AND DISCUSSION 

 

This section discusses the few results and its contribution in terms of accuracy of the proposed method in comparison with other 

existing methods. The analysis of results and its accuracy towards detecting the Kannada Text in images and documents are made 

with the help of total number of characters available in a text document is made as a ground truth value and counting of Kannada 

Characters are made as a ground truth values of the corresponding text documents and images. 
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Fig.3. Detected Kannada text in images consisting of Kannada Characters. The accuracy of the proposed method shall be 

validated with the association of ground truth results obtained from the results of the proposed method. 

 

The proposed method Geometry of features for Kannada Text Detection has shown its important role in identifying the Kannada 

Characters, in-spite of certain curvatures and combination of different characters in Kannada words has made this technique 

robust, while understanding the Kannada textual information in images and documents.  

 

Table 1. Comparison of the proposed Geometry based Text Detection versus other related Text detection methods 

       

Sl.No 
Methods 

 

Accuracy 

 

1 Extraction Model 63.2% 

2 Gibbsian Extraction Model 65.16% 

3 K-Means 69.43% 

4 Proposed Geometry based Kannada Text 

Detection 

74.9% 

 

 

 

V. CONCLUSION 

The research work has shown its significant contribution towards detection of Kannada Text in images and documents by 

analyzing the Kannada Textual documents and images .In spite of complexities like combination of characters that makes a 

meaningful words and sentences in images. Some of the challenging issues have been addressed with this research method by 

converting the original colored textual image into gray scale image for pre-processing and then geometry based feature extraction 

is used to extract the curvatures in Kannada Textual documents and images, as such the textual information can be detected in 

images. Further, the detected Kannada Text information is subjected to the recognition of Kannada Text in images and 

documents. 
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