
Kannada Text Detection In Scene Images using 

Feed Forward Neural Network

Mahadevaprasad Y N 
Information Science and Engineering 

MIT, Thandavapura 

Mysuru, India 

 

 

Chethan H K 
Computer Science and Engineering 

MIT, Thandavapura 

Mysuru, India 

 

 

M. Rajashekara 
Dept. of Computer Science, 

University of Mysore, Mysuru, 

Mysuru, India 

  

Abstract— Text is an invention of humankind that transfers 

rich and accurate high level semantics and delivers human 

thoughts and emotions. Text is corresponding to other visual 

hints, like contour, color and texture. Two generally used 

approaches for this problem are stepwise methods and integrated 

methods, while this task is additionally divided into text detection 

and localization, classification, segmentation and text 

recognition. Important methods used to undertake these phases 

and their corresponding advantages, disadvantages and 

applications are presented in this paper. Numerous text 

associated applications for imagery are also presented over here. 

This research performs comparative analysis of basic processes 

in text detection. 

 

Keywords—Text localization; text detection;Feed Forward 

Neural Network(F2N2). 

I. INTRODUCTION  

Text visualization in natural images is classically 

distributed into two tasks: text detection, and word recognition. 

Text detection consist of creating candidate bounding boxes 

that are possible to have lines of text, while word recognition 

proceeds each candidate bounding box, and attempts to accept 

the text labeled within it, or hypothetically reject the bounding 

box as a false positive detection. 

Analysis of text in regular scene images rises the 

problem of identifying words that appear on, e.g., bill boards 

and road signs. If such words are regularly recognized, they will 

be used for an enormous range of applications: content-based 

image retrieval, sign translation, intelligent driving assistance, 

and navigation aid for the visually impaired and robots. For all 

these reasons, scene text detection has increased interest from 

the community, in recent years. 

The scene text image analysis for Indian languages 

like kannada poses several challenges because of specific 

features of the lettering. The South Dravidian languages have a 

large set of characters consisting of vowels, consonants, and 

consonant conjuncts. The listing also includes multiple 

characters that are shaped by mistreatment the essential ciphers. 

A distinct way to perform Kannada scene text recognition is to 

segment words and characters from the manuscript then do 

recognition. However Kannada language takes the larger 

listing, the associate degree such an approach can have several 

categories to recognize. One more methodology is to segment 

the character into basic ciphers and so perform recognition of 

the fundamental ciphers. The glyptography similar to the 

kannada character has primarily 2 parts: consonant and vowel 

modifiers. Main aim of this research is facilitate automation to 

reduce human efforts. 

Kannada is one of the official languages in India, and it is 

primary (native or mother tongue) language in Karnataka state. 

Approximately 50-60 million people speak Kannada around the 

world and takes 27th position in most spoken language in the 

world.  

 
Fig 1. Evolution of Indian characters from the ancient Brahmi script. 

II. PROPOSED METHODOLOGY 

The proposed method uses region-wise horizontal and 

vertical profile-based features to recognize kannada characters 

in mobile camera and digital camera-based images. The 

planned system contains several phases such as Preprocessing, 

Feature Extraction, and Construction of Knowledge Base for 

the Training model, Training and Character Recognition with 

Classifier. The general framework for the planned model is 

given in Fig 1. A detailed explanation of individual stage is 

given in the following sections.  

 
Fig. 2 General framework for proposed methodology. 

 

A. Pre-processing  

The scene text images have problems like lighting effects, 

shadowing, blur, color degradation and size etc. The 
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importance of this stage is to create the images to expected size 

and eliminate complex backgrounds to make easier for further 

processing. Pre-processing method contains a number of steps, 

which are as detailed below;  

Binarization  

The input text image is converted into binary image that 

takes only two possible values for each pixel represented by 

either 0 or 1. Character word image is resized to fixed size 

based on length.  

Thinning  

Thinning denotes the process of decreasing the width of a 

line like entity from a number of pixels wide to just single pixel. 

This method can eliminate indiscretions in letters and in turn, 

creates the simple recognition algorithm to operate on a 

character stroke, which is only one pixel wide.  

Bounding Box  

Generation Before analyzing any character of the character 

image, it is essential to identify the (pixel) boundaries of that 

character. Thus, a bounding box is created around the image.  

B. Feature extraction 

Features are taken out from the pre-processed image, each 

image is separated into 15 vertical zones and 15 horizontal 

zones, where the size of each horizontal zone is 2*30 and the 

size of each vertical zone is 30*2. Then the quantity of all pixels 

in every zone is determined. Finally, we get 30 features that are 

stored in a feature vector. The feature vector is shown in 

equation (1).  

𝐹𝑉 = 𝑆𝑖where 1 <= 𝑖 <= 30    (1)  

Where 𝐹𝑉 is the Feature Vector, 𝑆𝑖 is the features of the ith 

zone. 

C. Neural Network Training  

The Feed Forward Neural Network (F2N2) is used for 

training the network. The features created from the training 

database are used to train the model. Input vectors and the 

equivalent target vectors are used to train a network until it can 

estimate a function, sub input vectors with specific output 

vectors, or properly categorize input vectors according to the 

database. Each input is weighted with a suitable weight matrix. 

The amount of the weighted inputs and the bias, form the input 

to transfer function. The Neural Network used for the training 

has 30 input neurons as it has 30 input features, 38 hidden 

neurons, and 6 output neurons. Figure 3 shows the Neural 

Network overview. 

D.  Character Recognition Model.  

The trial image is processed to attain zone wise horizontal 

and vertical profile-based features, which are added to Neural 

Network for the recognition.  

 

 
Fig. 3. Neural Network Model. 

 

III. EXPERIMENTAL RESULTS AND DISCUSSIONS 
 

       The dataset is collected from government office display 

boards, traffic boards and boards written on various buildings 

in Karnataka. The dataset consists, more than 400 images of 

basic Kannada characters. The suggested methodology for 

character recognition system has been assessed for various 

samples dealing with various issues for different images. The 

method accomplishes recognition accuracy of 94%. The 

proposed method is efficient and insensitive to the variation in 

size,font, noise, blur and other degradations. 
 

The investigational results of testing various character images 

with changeable font styles, size and backgrounds are given 

below.    

                                               

 
Fig. 4. Kannada character in unusual font style. 

 

The selected text image from the database is given in figure 4. 

The image has plenty of challenges like unusual fonts and size, 

blur, etc. Pre-processing phase is accomplished to create the 

images in standard size, it remove complex backgrounds and  

 

make them easier for further processing in word recognition. 

In Pre-processing stage the color image is converted into a 

grayscale image, then into a binary image. The binary image is 

resized and then put on thinning process and bounding box. 

Then the features are extracted from each word and in the next 

step testing is performed. 

The proposed methodology is based on zone-wise 

horizontal and vertical profile-based features and neural 

network as a classifier for Kannada Character Recognition. 

The system works on training phase and testing phase. 

Thorough experiments are done for the analysis of zone-wise 

horizontal and vertical profile-based features. The system 

effectively and efficiently processes the camera-based 

images having challenges such as variable lightning 

environments, noise, blur, unusual fonts, etc. The 

methodology is tested with more than 400 trials and gives a 

recognition accuracy of 94%. The proposed method can be 

stretched for word recognition by considering a novel set of 

features and classification algorithms. 
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Table 1. Output Pattern for character images 

Character Image Corresponding output pattern Recognized character fom the input image 

 [([[1, 9], [117, 9], 

[117, 121], [1, 121]]  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[([[16, 40], [146, 

40], [146, 68], [16, 

68]], 

   

  

0.38741455790827334)

] 

'ಭ' 

 

 

'ಕೋವಿಡ್  ಮಿತ', 

 

CONCLUSION 

Indian languages have a huge collection of characters and 

creates the difficulty for recognition. The Kannada language 

has many characters shaped from several basic characters. 

From the literature survey, we get to know that only a few 

works have been done on printed Kannada text recognition in 

scene images, identification, and classification using 

computer vision and machine learning techniques. So we have 

planned to take up this as the research work and we will 

address the challenges mentioned. 

This work attempts toward a novel methodology that aids 

pre-processing and recognition of Kannada Characters from 

camera-based images. This unique methodology is tested 

with 490 samples and provides a recognition accuracy of 

94%. The method can be enhanced for word recognition.
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