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1 Introduction 
 

This document explains various aspects of the research. It elaborates on how to implement 

the research and overcome any possible challenges that might arise.  

 

2 System Configuration 
 

There are several specifications and intricacies involved with the research implementation.  

2.1 Hardware Requirements 

The research was implemented with the following hardware setup: - 

 

• Processor: Intel Core i5-9300H 9th Gen processor, Quad-Core 

• Operating System: Windows 10, 64Bit 

• CPU: 8GB DDR4 RAM, 2666Mhz  

• GPU: Nvidia GeForce GTX 1660 Ti, 6GB  

• Storage: 1TB HDD + 256GB NVMe M.2 SSD 

2.2 Software Requirements 

The following software are required for the research: - 

• Anaconda Navigator 1.9.7 for Windows 

• Anaconda Prompt 

• Jupyter Notebook 6.0.3 

• Python 3.6.0 

• CUDA 10.0.130 

• cudnn 7.6.5 

 

3 Research Specifications 

3.1 Environment Setup 

The research made use of some downgraded libraries of Python to overcome incompatibility 

issues. Therefore, a new environment in Anaconda was set up to satisfy all the requirements. 

The illustration of the same is as follows: - 

 

1. Open Anaconda Navigator. Click on ‘Environments’ tab. Click on ‘Create’ in the 

bottom. 
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2. Open Anaconda Prompt. Type ‘activate *your_env_name*. 

 

 

 

 

 

 

 

 

 

 

 

3. Install all the required libraries in this environment using ‘pip install’. Before opening 

Jupyter notebook from Anaconda navigator, select the environment created. 
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3.2 Data Gathering  
 

There were 3 datasets used in the research. All the datasets had images in png format.  

1. Dataset 1: Hindi/Devanagari Font characters 

This dataset could be obtained by converting the publicly downloadable fonts into 

png character set. This could be done by the following code (ccs96307, 2020): - 

 
import os 
import re 

import shutil 
from PIL import Image, ImageDraw, ImageFont 
 

def font2png(W, H, font_name, font_size, bg_color, font_color, word): 
    # Font 
    font = ImageFont.truetype('fonts/{}'.format(font_name), font_size) 

    # Image 
    image = Image.new('RGBA', (W, H), (0, 0, 0, 0)) 
    draw = ImageDraw.Draw(image) 

    offset_w, offset_h = font.getoffset(word) 
    w, h = draw.textsize(word, font=font) 

    pos = ((W - w - offset_w) / 2, (H - h - offset_h) / 2) 
    # Draw 
    draw.text(pos, word, font_color, font=font) 

    # Save png file 
    for item in image.getdata(): 
        if item != (0, 0, 0): 

            if len(os.listdir('images/{}/'.format(word))) >= 1: 
                max_num = max([int(re.sub('\.png', '', png)) for png in os.listdir('images/{}/'.format(word))]) 
                max_num += 1 

            else: 
                max_num = 1 
 

            print(word, max_num) 
            image.save('images/{}/{}.png'.format(word, max_num)) 
            break 

def main(): 
    # Check the 'fonts' existed 
    if 'fonts' not in os.listdir('./'): 

        print('Error! You have no "fonts/" folder.') 
        exit() 
    # Settings 

    words = open('inputs.txt',encoding="utf-8").read().split('\n') 
    W, H = (256, 256) 

    font_size = 256 
    background_color = 'white' 
    font_color = 'black' 

    font_path = 'fonts/' 
    # Remove existed folder 
    if 'images' in os.listdir('./'): 

        shutil.rmtree('images') 
    os.mkdir('images/') 
    # Save the font images in echo other folder 

    for word in words: 
        try: 
            os.mkdir('images/{}'.format(word)) 

        except: 
            pass 
        for font_name in os.listdir(font_path): 

            try: 
                font2png(W, H, font_name, font_size, background_color, font_color, word) 
            except: 

                continue 
if __name__ == '__main__': 
    main() 
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2. Dataset 2: Hindi/Devanagari handwritten characters 

It is publicly available on Kaggle (Jha, 2018). 

 

3. Dataset 3: Potential Mnemonic images 

This dataset is flexible and can be changed according to anyone’s wish. These can be 

any images ranging from chairs and tables to taps and birds. It should, however, be 

kept in mind that the data should be unrestricted and publicly available with all the 

required grants and permissions.  

 

This research utilized datasets from a few dataset from Kaggle (Roy, Bhattacharya 

and Ghosh, 2018)  (Zhang, 2019). 

3.3 Libraries required 
 

The libraries and their versions required for the research are: - 

• tensorflow-gpu 2.1.6 

• keras-gpu 1.14.0  

• numpy 1.18.5 

• matplotlib 3.2.2 

• open-cv (cv2) 3.3.1 

• pil 7.1.2 

• scipy 1.5.0 

• skimage 0.17.2 

• os 

• pickle 

• shutil 

• re 
 

Install the libraries by opening Anaconda prompt and typing ‘pip install *library name* 
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3.4 Research Code 
 
The entire code would be submitted as artefacts. The important snippets of the code to be implemented for 
various stages of the research are as follows: - 

3.4.1 Implementing CNN for Hindi handwriting recognition  
1. Create training data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Building and training the model 
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3. Testing and Predicting 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

3.4.2 Implementing Autoencoder I (Hindi handwritten characters) and Autoencoder 
II (Mnemonic images) 

 
1. Importing libraries. Preparing the data. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Exploring and visualizing the data 
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3. Defining the structure of Convolutional Autoencoder 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Training the model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. Visualizing the output 
 
 
 
 
 
 
 
 
 
1 

 

 
 
1 The clarity of the reconstructed output depends on the number of epochs it is trained for. The optimum 
number identified by this research was 20, however, the image was captured with 5 epochs. 
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3.4.3 Using Autoencoder II with Hindi font characters 
 
The Autoencoder trained with Mnemonic dataset was fed the Hindi font characters to obtain the Mnemonics. 

 
 
 
 
 
 
 
 

The output would be similar to the snippet below: - 
 
 
1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The images shown are the suggestions for Mnemonic images for the character. The learner can choose 
whichever is more impactful for them to learn the character size and structure.  
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