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ABSTRACT 
 
In the running world, there is developing need and urge for the systems which help to perceive 

characters or traits in computer when useful data is screened through physical printed paper 

books/records as we understand that we have a number of daily papers, books and articles which 

are in hard back or printed structure. In these modern and advancement times there is a huge 

demand in putting away the details or data useful in these paper archives into a digitized form i.e. 

in computer memory and when needed, utilizing the data. OCR for the Urdu language is being 

made for digitizing the hard-back physical Urdu text and later have the ability to edit the digital 

data. 

 

OCR is a worldwide strategy planned for recognizing text in pictures. It converts or changes over 

manually written, self-made or printed text into data that can be altered by a client on a PC. We 

are proposing making an OCR software for Urdu that would convert Urdu text in pictures into an 

editable content document. 

 

Machine-readable text would then be decoded by screen readers, tools and apps that use text to 

audio feature so to read out the words on a screen so visually impeded individuals can be able to 

understand what’s written on the print out. 
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Introduction 

 
 

This chapter provides comprehensive introduction of the project titled “Urdu OCR” 
 
 

1.1 Project Overview: 
 
 

Optical Character Recognition (OCR) is a software used for the conversion of text in 

images that can be written, typed or printed and converted into text that can be edited by 

computer. OCR could be an area of research in artificial intelligence, pattern recognition 

and machine vision. An OCR system empowers us to require a book or an article in a 

magazine, explicitly feed it into an electronic database record, and then edit the record 

using a word processor. 

The project aims to create an OCR for Urdu-based scripts. If we wanted a magazine 

article or a written document to be digitized, we could spend hours retyping and then 

fixing misprints. Or, in few minutes, we could convert all the necessary materials to 

digital format using Optical Character Recognition. 

 
1.2 Problem Statement: 

 
 

Urdu OCR is required to convert the printed Urdu Books to editable text files. Recent 

work in this field has been able to advance some modern techniques to address the 

difficulty of Urdu styles of writing. Nevertheless these methods have not been 

checked for all Urdu letter characters. Therefore, we need a program that can handle 

all Urdu text classes and recognize characters among those classes. We will need a 

full review of the segmentation techniques to build a segmentation-based Urdu OCR. 

 
1.3 Objectives: 

 
In this part of the world, Urdu Optical Character Recognition provides us with a new 

possible way to realize the vision of the mode of communication among man and 

machine. It is going to develop and extend existing knowledge to new and modern 

skylines. Centuries old script that is uncommon in Urdu will become easily available to 

common man. The main aim of recognizing character is to assist the visually impaired 

and simulate human reading capabilities. 
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Following are the main objectives of our project: 
 
1. Digitizing paper documents. 

2. Automated Data Entry. 

3. Assisting the visually impaired.  

4. Saving time of manually entering printed data onto a computer. 

5. Saving space as reams of paper documents will be converted to digital text files. 

 
1.4 Approach/ Research Methodology 

 
This section summarizes the approach used by Urdu OCR to convert Urdu text image 

into editable text file. 
 
 

      1.4.1 Uploading Image  
 

This step involves uploading an Urdu text image. There are multiple image 

formats used for this purpose i.e. JPEG, BMP, PNG and JPG. 

The image can be edited which includes cropping and rotating the image by 

degrees. 
 
 

 1.4.2 The Distinguished OCR Process 
  
 The main voluntary steps involved in OCR are as following. 

 
 

1.4.2.1 Distinguishing between text and images – Segmentation 
 

In this step, the text of the selected image is identified. The text image shall be read 

and then possible characters, words and lines shall be segmented. 

  
                  1.4.2.2 Character recognition – Feature Extraction 
 
                  Characters are recognized in this step using a process known as feature extraction.    

                  This step involves applying various techniques that are used for text extraction to the                             

                  segmented image. This is done to extract/obtain the major details and to recognize                              

                  the Urdu script in the images. 
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            1.4.2.3    Recognition of Words or Script  
 

Following the procedure of character recognition, word recognizable proof is 

finished by contrasting the series of characters with our prepared dataset. 

 

                        1.4.3 Creating Text File 

      Once the text is recognized, the software shall create an editable file with .txt  

                        format. 
 

            1.4.4 Saving Text File 
     

      The final step involves saving the output onto the device through clicking on  

the save button. 

. 
 

1.5 Limitations: 
 

1. OCR may not convert characters with exceptionally huge or little 

text sizes. 

2. The printed text without skew is the main focus of the application 

because of time constraint. 

3. There are important non-textual characters or glyphs that do not 

get converted to characters by OCR. 

4. OCR will work only with one particular Urdu font. 
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1.6 Organization of Document 

 
 

Chapter 1 Provides essential details and overview of Urdu OCR 
 
 

Chapter.2 Deals with the literature review carried out for Urdu OCR and 

discusses its core features. 

 
Chapter 3 

 
Discusses the hardware and software requirements of Urdu OCR, 

including technical specifications and setup for working 

environment 

 
Chapter.4 

 
Discusses the methodology followed by Urdu OCR in detail. 

 
 

Chapter.5 

 
 
Provides all results, testing and analysis regarding the main 

working of Urdu OCR 

 
Chapter.6 

 
Presents overview of enhancements and future work 
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 2.1 Project Domain 
 
 2.2 Literature Review 
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Literature Review  

 
 

This chapter deals with comprehensive details of Urdu language, OCR tools and 

solutions offered worldwide, their limitations and the novelty of our solution. 

 
2.1 Project Domain: 
 
The software solution for changing typed, manually written or photocopied text into 

editable text that is readable by the machine. With OCR, a large number of paper-based 

documents, in all languages   and myriad formats can be translated into machine-readable 

text that will not only make storage easier but will also make data previously digitally 

inaccessible to anyone, now easily accessible with a click. Imagine the number of archive 

boxes filled with city or state-owned paper. Such images and text can be scanned through 

the OCR Technology and converted to text documents so as to convert the hard-printed 

realm to the digital world. Also, the visually impaired people in our country have great 

difficulty in hiring an assistant to read Urdu newspapers / books. It costs them a bulk too. 

Uneducated people on the other hand do not understand a single piece of printed Urdu 

text. Urdu OCR is a low-cost solution to the problems described above. OCR Technology 

simplifies the task of manually inputting Urdu data, making space for stacking the 

backdrops of printed papers and, aiding blind individuals through Urdu translators 

working with text. 

 
2.2 Literature Review: 

 
As we know that the national language of Pakistan is Urdu, it's one of the significant 

contents spoken in the Indian subcontinent and it is advanced in the subcontinent from 

the amalgamation of Arabic, Turkish, Farsi and Hindi Languages. Urdu has a 58-

character set characterized by National Language Authority Pakistan as it is being 

displayed in figure 2.1. In any case, significant detail here is that only 40 essential 

characters and one do-chashmi-hay is utilized to frame every single composite letters in 

order. Along these lines, the total working set comprises of just 41 characters. 
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Figure 2.1:  Complete working set of Urdu Characters 

 
 

The Urdu alphabet is composed from right to left in the Urdu language. It is an alteration 

of the Persian letters in order, which is itself a subsidiary of the Arabic letters in order. 

Urdu is normally written in the calligraphic Nasta'liq and Naskh content, while Arabic is 

all the more ordinarily in the Naskh style. Normally, uncovered transliterations of Urdu 

into Roman letters exclude numerous phonemic components that have no equal in 

English or different dialects usually written in the Roman alphabets. National Language 

Authority of Pakistan has built up various frameworks with explicit documentations to 

connote non-English sounds, however these can only be appropriately perused by 

somebody effectively acquainted with Urdu, Persian, or Arabic for letters, for example, غ 

 ڑ .,and Hindi letters, for example خ or ص ق ط
 

 
2.2.1 Features of the Urdu Language 

 
As opposed to the English content, there is no capital or little characters in Urdu, yet the 

last character of a word can be considered as a capital character as a great part of the 

time, it presents the full form of the character and the characters at starting and middle 

positions are considered as small. Each character has an autonomous shape other than 

different joining structures, anyway a bit of the letters like the characters making the 

word Urdu (ا ر د و) or of the similar class are not join able or can't be associated. Urdu 

letters in order utilizes consonant letters, diacritic imprints, numerals, accentuation, 

vowels, and two or three superscripts signs. 
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The graphical portrayal of each character has more than one structure dependent upon its 

area and setting in the word. For the most part, every character has four structures that is 

beginning, middle, last and independent as appeared in table-2.1. 

 
Table 2.1:  Grapphical Representation of Urdu Haroof 
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2.2.2 Problems of Urdu Script  
  
In spite of a huge character set, Urdu/Arabic has a little arrangement of characters which 

are effectively distinguishable from each other. The rest of the character differ from these 

character using specks/dots/symbols above or underneath these shapes. The table 2.2 

shows group of similar characters and their derived forms. 

 

Table 2.2:  Grapphical Representation of similar Urdu characters 
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As shown in the tables above, only 21 groups exist out of the 41-character set. It will 

further confound the recognition phase of Urdu characters. Further the study of other 

structures (beginning, center and final) of these character uncovers that ein (ع) is like 

hamza (ء), wow (ّو) may be mistaken for (ی), ze (ز) resembles noon (ن) and (ز), dhal (ڈ) is 

close match to tay (ٹ) and mem (م) can be mistaken for center form of ein (ع) and with 

the independent he (ہ). A key contrast between Latin script and Arabic script is the way 

that numerous letters only vary by a dot(s) however the essential stroke is actually the 

same. 

 
 
          2.3 Other Problems in Urdu OCR  
  

The following is a rundown of issues found in Urdu characters yet it's by one way or 

another regular to all dialects which are utilizing Arabic content, for example Persian, 

Punjabi, Sindhi, Hindko, Pushto Siraiki, Balochi. As holy Book of Muslims is Quran and 

it's in Arabic Language so it's easy for the Muslims to read Arabic. Despite the fact that, 

Arabic content hasn’t gotten enough consideration of the analysts. Little exploration 

progress has been accomplished subsequent to contrasting with the one done on the Latin 

and Chinese. The arrangements that are accessible in the market are still a long way from 

being great. The reasons which prompted this outcome are as per the following:  
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• Government provides no financial support. 

• No dictionary or databases for text are available, except the one that is under 

preparation by the Urdu Language Authority but so far, their Web shows a 

slow progress. 

• Even there is no standard keyboard, National Language Authority has 

concocted a keyboard in which the foremost utilized characters are set 

beneath the main fingers, but it is exceptionally different from the one as of 

now in use. Moreover, software vendors still have to adopt it as even 

Windows Vista is using its own version of Urdu keyboard. 

• The research completed on Urdu is very tattered and is outside from the 

Urdu/Arab domain.  

• As such no particular gatherings or meetings are arranged up until this 

point.  

• Algorithms that are made for other language contents are not used for Urdu 

language. 

 
          2.4 Characteristics of Urdu Characters  
  
 

This segment gives a complete rundown of attributes of the Urdu/Arabic characters to 

delineate the ideas. We intend to give a source to specialists to begin with. These 

qualities are seen from character recognition perspective.  

 

• Urdu is one of the dialects which are composed from right to left in both 

printed and when written by hand. 

• There aren't any upper or lower cases in Urdu Language, yet now and again 

the last character of a word is considered as capitalized in light of the fact that 

it consistently stays in its full structure. 

• The state of the character shifts as indicated by its position in the word.  

• Each Urdu character has either two or four particular structures. Clearly this 

will expand the amount of classes to be seen from. 
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•  Urdu Language is constantly composed cursively. Urdu Words are isolated by 

spaces. Be that as it may, there are 6 characters that can be associated distinctly 

from the right, these are: wao, zey, rey, zwad, daal, alif.  

 

•  Urdu characters are 'normally' related on a nonexistent line called pattern and 

each letter set in a character has some fixed size dependent upon the pen 

('Qalam') used which is called 'khat'. 

 

•  Character on varying zones changes its shape just as its size also. 

 

•  Some of the Urdu characters have dots which are related with the character, these 

specks can be above or underneath the character.  

 

•  A few characters have closed circle (suggest Table 1).Hamza (ء) crisscross shape, 

is definitely not an authoritative letter yet it can cause trouble in the segmentation 

process as it looks like with the character ein (ع) of the Urdu language.  

 

•  There are just three characters that speak to vowels وّ ا or ي. In any case, there are 

some other shorter vowels that are spoken to by diacritics as over scores or 

underscores however the use of these over scores and underscores in Urdu is less 

as contrast with Arabic tongue. Dabs related with the character can be spoken to 

as two secluded spots, top, contacted specks or as a stroke.  

 

•  There is one more style of composing Urdu content which is the inventive or 

aesthetic calligraphy (otherwise called khatati). This style is generally loaded with 

covering making the recognition procedure significantly more troublesome by 

individual as opposed to by PCs. 
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2.5  Existing Solutions and their flaws: 
 
 

The table below summarizes the features of available market solutions for Urdu 

OCR and their flaws. These are the most popular and most widely used OCR 

software in myriad organizations. 
 

 
 

 
 
 
 
 

Figure 2.2: Test Image 
 

TOOL     TEST RESULT                ANALYSIS 

  i2OCR 

 

 

Average 

 Free Online OCR 

 

  Bad 

 

Text Extract 

 

 No result displayed. 
 Poor 

 

Urdu Nastalique 

OCR 

 

 

 Does not deal with the test image format i.e. .PNG 

 Limitation observed. 

 

   

 

_ _ _ 

 

 
 

Table 2.3:  Existing Solutions and their flaws 
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2.6 Issues addressed by Urdu OCR 
 
 

Traditional solutions for Urdu optical recognition have average to poor results. They have a 

number of limitations that the user has to deal with while using such solutions. A few of the 

OCR software deal with multiple image formats (with poor results) or a single image format 

which clearly bounds the user. Also, while testing this software, a few of them took 

significantly much time for processing. One of the software did not even generate a result. 

Some of the propriety solutions are expensive making it impossible for medium scale 

organizations for usage. Urdu OCR specifically targets this important issue offering a 

solution that is indigenous, real time, cost-effective, sports a user intuitive GUI and has an up 

to date knowledge base. Clients are just a few clicks away from converting their hard-printed 

Urdu text to editable text files, ready to be stored/ edited digitally. Urdu OCR has been 

developed with scalability in mind. It is suitable for layman usage, small and medium 

enterprises, Government institutions, Military and Tech Giants alike; truly a toolkit for all. 

 

2.7 Novelty of Urdu OCR: 
 
 

Urdu OCR has edge over most popular OCR solutions, since it has the following attributes:  

 

• Easy and user- intuitive GUI 

• Allows editing the input image at hand 

• Fast Processing 

• Excellent results 

• Cost Effective and Indigenous Scalable Solution 

• Deals with multiple image formats 

 

All the claims are justified through the comparison between Urdu OCR and other solutions 

tabulated below. 



 

30 
 

      

Features  I2OCR Free 
Online 
      OCR 

 Text 
Extract 

Urdu  
Nastalique  
 

Urdu OCR  

 Easy GUI      

 Image Editing      

 Fast  
Processing 

     

 
Good 
Result 

Satisfactory  N/A   

 Multiple  
Formats      

 
 

Table 2.4:  Comparison of Urdu OCR with existing solutions 
 
 
 

 
          2.8 Summary 

 
Urdu language is written in the Arabic literature with an extra letter set. It acquires all the 

complexities of Arabic script including its cursive nature of works, right to left style of 

composing and change of structure and shape when a character is set at various positions 

in a word, loop, half shut characters and specks on above or underneath a character. 

National Language Authority characterized 58 characters set yet it has 41 working 

characters next to numeral and diacritics. 

 
 
 

 



 

31 
 

Chapter 3: Technological Requirements  
 
 
 
 3.1 Hardware Requirements 
 
 3.2 Software Requirements 
 
 3.3 Operating Systems Requirements 
 
 3.4 Setting up Working Environment 
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Technological Requirements 
  
 
 

This chapter provides comprehensive details about technical requirements of Urdu 

OCR i.e. software, hardware and OS requirements. This chapter will provide details 

about the tools, python library and packages installation that have been used. 

 
3.1 Hardware Requirements 

 
 
 The Hardware segments required for the development of the project include:  
 
 

3.1.1 Laptop Computer 
 
 

The major hardware requirement for this project is a PC which is an i5 7th Generation 

having 8GB RAM, 150GB hard drive and Intel® HD Graphics 630 (Kaby Lake GT2) to 

house Ubuntu OS and the OCR software to run smoothly (recognition of words).  

 
 
 
 
 
  
 
     
 
 
 
 
 
 
 
 
 
 
 
 

 
  
        
 
 
 
 
 
 
 

Figure 3.1:  Laptop Computer with specifications 
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3.2 Software Requirements 

 
 

Urdu OCR’s software requirements have been discussed below. 
 
3.2.1 Ubuntu 

 
 

Urdu OCR makes use of Ubuntu Operating System 18.04.4 LTS in 64-bits. This OS 

contains other modules required by the Urdu OCR to function properly. 
 

3.2.2 PyCharm 
 
 

PyCharm is an integrated development platform utilized in PC programming, explicitly 

for the Python language. The PyCharm being used is 2019.3.4 (Community Edition) with 

default python interpreter Python 3.6. 

 

3.2.3 Python Programming Language 
 
 

Following are the main python libraries used 

 
PyQt5 contains the uic Python module. This module can stack .ui records powerfully 

making a UI. Like the uic utility; it additionally produces the Python code which will be 

utilized to make the UI. PyQt5's pyuic5 utility is an order line interface to the uic module. 

 
PyQt5’s QtGui includes classes for windowing framework, 2D designs, event handling, 

basic imaging, textual styles and text. It manages the rudimentary structure squares 

required for graphical UI (GUI) applications worked with Qt. Every GUI segment 

(names, catches and so on.) is a gadget which is put some place inside a UI window or 

might be shown as a different window and is a piece of QtGui. 

 

PyQt5’s QtWidgets are the essential components for making UIs in Qt. Widgets can 

show information and status data, get client input, and give a container to different 

widgets that ought to be assembled together. The Qt Widgets Module gives a lot of UI 

components to make desktop style UIs. 
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PIL (Python Imaging Library) 

 

Python Imaging Library is a free library for the Python programming language that 

incorporates support for opening, controlling, and sparing a wide scope of picture 

designs. 

These include: 

• Per-pixel controls. 

• Picture sifting, for example, obscuring, smoothing, or edge finding. 

• Picture upgrading, for example, texture of photo, modifying brilliance, and 

shading. 

• Adding content/words to pictures. 
 

3.2.4 Google Tesseract 
 
 

Tesseract is an OCR engine for various working systems. It is free, released under the 

Apache License, Version 2.0 and improvement has been supported by Google. Tesseract 

can process right to-left content, for example, Arabic or Hebrew and now Urdu. Tesseract 

is reasonable for use as a backend. Tesseract's yield will have low quality if the 

information pictures are not preprocessed to suit it: Images (particularly screen captures) 

must be scaled up with the end goal that the content x-height is at any rate 20 pixels, any 

turn or slant must be rectified or no content will be perceived and dull borders must be 

physically removed, or they will be confounded as characters. 

 

3.2.5   Open CV (CV2) 

 

Open Source Computer Vision Library is a library of computer programming that aims 

on computer vision. The Computer Vision is basically a field which utilizes the aspect of 

what a human eye can see and what the brain then comprehends about it. This library 

uses that aspect. 
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3.3 Operating System Requirements 
 

The operating system used for Urdu OCR is UBUNTU 18.04. 

 

This version is the best arrival of Ubuntu in years. This release of Ubuntu (LTS) focuses 

more on moderate programming refinement than they do on significant changes. Despite 

that, customarily it's not considered as an awful thing, and individuals select to ride on 

LTS release for the consolation of continuous help. This new Minimal Install option of 

Ubuntu gets the core OS, yet with less applications introduced. Ubuntu makes a Swap 

document rather than a Swap partition during establishment. This change won't influence 

the installs that are done previously and is applied on frameworks where it is required. 

The change assists with improving the exhibition. 

 

 

 

 
                                                    
                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.2:  Ubuntu 18.04 LTS features
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Ubuntu 18.04 System requirements 
 
Processor Speed 

It is suggested that we need a processor that requires only 1GHz, for standard 

installations. It is believed that this is the least at which the Ubuntu server can run. As 

indicated by our conclusion, at least 2GHz is required for excellent performance. This 

can be especially evident in the occasion that we're planning to run more resource-

intensive applications.      

                                                                                                                                                   

If our equipment doesn’t fulfills these requirements then there's the alternative of doing a 

minimal install of Ubuntu. For this Ubuntu requires at least 300MHz to run. 

 

RAM 

The least specification required for standard installations is 512MB or 1GB. Only we can 

use the Live Server installer on AMD64 systems.  

 

Once more, these are the exposed least determinations. It's suggested that we should have 

2GB of RAM, for any installation technique we use. This gives us a couple of headroom 

to run those applications for which we require greater RAM. For minimal installations, 

we only require 384MB of RAM. But such a little RAM is not acceptable so we won't 

recommend it. 

     

                    

 
 
 
 
 
 
 
 
 
 
                                                 Figure 3.3:  Random Access Memory (RAM)
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Disk Space 

It's prescribed to utilize 1.5GB for the base establishment in case of Disk space. But for 

extra facilities and features we need 2.5GB of disk space. In real, we’ll be needing 

considerably more disk space than this. So, this won’t be a big deal. The issue is that how 

much space is required for the installation on our drive. For minimal installation, 1.5GB 

of disk space is required for the base system and 2.5GB for the full installation. 

            

 

 

 

 

 

 

 

 

                                   Figure 3.4:   Disk Properties 

 

Other Requirements 

Our other requirements include a graphics card. We’ll be needing a monitor too with a 

resolution of 640x480, USB port, a CD drive and also internet for the installation. It must 

be noted that Ubuntu Server Edition only supports AMD64, ARM, POWER8, z Systems, 

and Linux ONE. Long Term Server has advanced equipment and techniques. It’s because 

of the inclusion of the new Kernel.  
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            Linux Kernel 4.15 

We have Linux kernel 4.15 at the core of Ubuntu 18.04.  

Linux 4.15 helps the latest peripheral devices, graphics cards and USB ports to work “out 

of the box” and exceptionally good, and also helps them improve other devices 

performances. Moreover, the Linux 4.15 based Ubuntu also provides advanced power 

management for systems with SATA Link Power Management, provides encrypted and 

secured memory management on AMD hardware, Linux security module stacking 

support — and much more. 

 

3.4 Setting up Working Environment 
 

Our project is based on the Ubuntu version 18.04. Ubuntu 18.04 LTS iso file is 

downloaded from its official site. Following stage is to copy the downloaded ISO picture 

into the USB/DVD or flash drive to boot the PC from that drive. Once the machine is 

powered up, we select our preferred installation i.e. graphical install. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3.5: Ubuntu Linux installation menu 
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Next couple of screens will prompt to select information such as preferred keyboard 

layout and type of installation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.6: Custom partition option selection 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           Figure 3.7: Partition creation task complete
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After the partitions are created as per our needs, we proceed the installation by 

clicking the Install Now button. 

After that, time zone is selected, and we provide our necessary credentials for log 

in. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3.8:  Credentials put up 

 
The process of Ubuntu 18.04 LTS begins now and takes around 5-10 mins. When the 

process is finished, USB/DVD is expelled from the drive and we click Restart Now to 

restart our machine. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.9:  Log in password 
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After the installation of Ubuntu, we move towards downloading the PyCharm platform 

for python.  

The following command is written on the command line. 

                          
 

It is pretty simple to install tesseract; the following commands are run on the command 
prompt: 
 

  
 
 

 
 
                                                Figure 3.10: Successful Tesseract installation 
 
 

The next step is the installation of the Tesseract lingual packages. 
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3.4.1. Installing the Necessary Libraries 
 
The three most important libraries for our project are the PyQt5, PIL and cv2 libraries. 
Following commands are used to install the above-mentioned libraries: 
 
For installing PyQt5, we first install the pip library. 
 

 
 
Afterwards, typing the commands below in the terminal ensures successful installation of 
PyQt5. 
 

 
 
For installing PIL, we first have to do the following working: 
 

 
 
By now we are aptly able to install PIL.  
 

 
 
In order to integrate OpenCV from Ubuntu 18.04 repositories, following steps are carried 
out:  
 
The packages index is refreshed and the OpenCV package is installed by typing: 
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Chapter 4: Methodology  

 
 
 
 
    4.1 Tesseract Training 
 
    4.2 Image Pre-processing 
 
    4.3 Recognition 
 
    4.4 File Creation 
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Methodology  
 
 

This chapter describes a comprehensive methodology of Urdu OCR which explains in 

detail the complete cycle from training the model to the creation of the editable text file 

for the input image. 

 

4.1 Tesseract Training 
 

Tesseract 4.00 incorporates a replacement neural system-based recognition engine that 

gives fundamentally higher precision (on document images) than the previous 

renditions, reciprocally for a critical increment in required computation power. It is 

configured as a text line recognizer with its origins in the Python Long Short-Term 

Memory network implementation. As for running Tesseract 4.0.0, it's useful but not 

essential to possess a multi-core (4 is good) machine, with OpenMP and Intel Intrinsics 

support for SSE/AVX extensions. As Tesseract has an inbuilt urd.traineddatafile (which 

has a character error rate of 76% and word error rate of 75%), we used the Fine Tune 

model for training. Fine tuning is the process of training an existing model on new data 

without changing any part of the network. As the first step, we build Tesseract and 

Leptonica; Leptonica being the software that contains the library for image processing 

and image analysis.  

After the buildup, we create a Temp directory with the name ‘tesstutorials’ where all the 

training data will be saved. We then create a ‘langdata’ directory and load all the 

necessary langdata files from the internet sources. The radical_stroke.txt, common.punc, 

font_properties, Arabic.unicharset and Arabic.xheights files are the necessary files.  

Afterwards, we create an ‘urd’ directory where the urd files will be loaded (GitHub 

source). The necessary urd files for training Urdu language are: 

urd.training_text, urd.punc, urd.numbers, urd.wordlist, desired_characters, 

forbidden_characters, urd.singles_text, urd.unicharset and okfonts.txt.  
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After that, we download the best urd trained data file that is the already trained Urdu file 

available in the Tesseract plug-ins.  

The next step is to create our own training data set that is done through the tesstrain.sh 

script. We download the font file from the internet which is in the .ttf format. In our case, 

it’s the Nafees Naksh font. For training, Tesseract first needs a box file to go with each 

picture. The box file may be a document that lists the characters within the training 

image, in order, one per line or with the coordinates of the bounding box round 

the image. 

Following is the testtrain.sh file created for lstm training:  

(The necessary files cloned through GitHub)  

 

 
 

Figure 4.1: Python tesstrain.sh script for creating training data 
 
 

A recognition model is often extracted from an existing traineddata file, using 

combine_tessdata. As the next step, we extract the LSTM model from the urd.traineddata 

file. 

  

Figure 4.2: Python code for extracting LSTM 
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 Then we have to evaluate the model on the new font i.e. Naskh. It is done through the 
following python script.  

 

 
Figure 4.3: Python script for evaluating lstm 

 
 

Next step is to fine tune the lstm model on the new font ‘Naskh/Nafees’. Using the pre-

trained urd.traineddata file, we add our own training data under the urd.training_files.txt 

for adapting the software for our font and for more accuracy. 

 

 
 

Figure 4.4: Python script for Fine tuning LSTM 

 

We also declare checkpoints so as a means for fault tolerance in cases where the network 

/ system connection gets distrupted during training which goes as follows.  

--stop_training --continue_from ../tesstutorial/output/nafees_checkpoint --traineddata 

tessdata/urd.traineddata --model_output ../tesstutorial/output/nafees.traineddata 

This marks the end of the training process. 
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After evaluation of the final LSTM model, following results are received i.e. a character 
error rate of only 2.9% and a word error rate of mere 11.6%. Recognition results are 
shown in the later part of this paper. 

 
 
 

 
 

Figure 4.5: Evaluations results 
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4.2 Image Preprocessing  
 
 

Pre-processing is the name for work done with pictures at the most reduced level. The 

purpose of this is an improvement of the image data that covers for instance pivoting, 

scaling, translation etc. The steps to be taken are: 
 

• Upload image 

• Resize image/Crop 

• Rotation/Skew Correction 

 Uploading an image takes an image from your Personal Computer to be processed by the 

 OCR The image must be in .jpg, .png, .jpeg or .bmp image format to be read by the OCR 

 otherwise the image would be unreadable. 
 

 
 
 
                
 
 
 
 
 

Figure 4.6 Python command for Uploading Image 
 

There is the resize or crop feature which removes the background noise or useless 

interference in the image and focuses on the text more. As the OCR requires a minimum 

of 200-300 DPI to work successfully. Resizing the image greatly increases the chance of 

successful character recognition. 
 
 

 

 

 

Figure 4.7 Geometry for Crop Feature  
 
 
 
 

 
 
Figure 4.8 Python command for Crop Feature  
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The next edit feature is the rotation correction. The user can manually input the no. of 

degrees for which the image needs to be rotated. A Skewed picture is a picture which isn't 

straight so, slanted pictures legitimately sway the line division of OCR engine which 

lessens its exactness.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 4.9 Python command for Rotation 
 

 

4.3 Recognition  
 

This is the main and most important module of OCR system. Appropriate features 

from segments or units are extracted and are then passed to the recognition system 

for identification. Generally, recognition system is trained beforehand for that 

data. So, we have also used our trained data set to recognize the image text. Our 

Urdu OCR allows the user to click on the extract button after uploading the image 

and extracts the text from the image. 

 

 
       
       Figure 4.10 Extract Text Function 
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Here, self represents the instance of the class. By using the “self” keyword we can bind 

the attributes with the given arguments. 

Main Window is the class which allows user to select, edit or extract the text from the 

image. When we click the extract button, this extract function takes place which is 

shown in the image.As depicted in the image, we are calling the class 

ImageTextWindow because the extracted text is shown to the user using this class. 

 
We used tesseract OCR engine for which we had to import tesserocr which integrates 

directly with Tesseract's C++ API using Python that allows for a simple Pythonic and 

easy-to-read source code. While processing an image in tesseract, it enables real 

concurrent execution when used with Python's threading module by releasing the GIL. So 

using tesserocr.image_to_text we convert the contents of the image into our desired text. 

  
 
 
 
 
 
 
 
 
 
 
 
    Figure 4.11 OCR command for Image to text Conversion 
 
 
 

4.4 File Creation 
 

This is the last step of Urdu OCR. Once the text is recognized and extracted from the 
image, it can be saved into a text file so that it can be used for later purposes i.e. to be 
used for some other application, copying it, to be emailed etc. So, after clicking the save 
button, it connects it with the save_button_click function. 

  
 
 
     

Figure 4.12 OCR command for saving file 
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We have a class ImageTextWindow which allows the user to save that text through 

creating a text file. 

 

 
 
                                                    Figure 4.13 Directory for Saving 

 
 

The QFileDialog is an inbuilt class which provides a dialog that allow users to select 

files or directories.  

Options argument holds various options that tells us how to run the dialog. 

GetSaveFileName is a static function that will open a dialog box to select a file name. 

As we have to save the text file so we have filtered it too. In this way, the user will be 

able to save the text file in his/her directory.  
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Chapter 5: Results & Analysis  
 
 
 

  5.1  Final Deliverable 
 

5.2  Image Editing Results 
 

  5.3  Recognition Results 
 

  5.4  File Creation 
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Results and Analysis  
 
 

This chapter summarizes the results and outcomes of Urdu OCR. 
 
 

5.1 Final Deliverable  
 
 
 
 

 
 
 
 

Figure 5.1:  Final Deliverable 
 

The final deliverable of the project is a desktop based software application that performs 

the extraction of Urdu text from images and pastes the data into an editable text file, all 

through the clicks of a few buttons. 

 
The main GUI page of Urdu OCR asks the user to select an image with Urdu text in it. 

The extraction afterwards, is only a few clicks away. The input image can be any of the 

following formats: 

.jpeg, .png, .jpg and .bmp. 
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Figure 5.2:  Select Image Dialogue Box 

 
5.2 Image Editing Results 

 
 

 The main page of the application asks the user to select an image from his/her device’s 

directory. The image may be skewed or slanted at any angle possible, but that can be 

edited at real time   by clicking the ‘Rotate’ button. Rotate button works through rotating 

the image by degrees. The angle of rotation is inputted by the user so as to straightly align 

the input text image. 

Figure 5.3:  Edit Image Screen 
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Figure 5.4:  Rotating Image with Degrees 

 
 

The user can also crop the image is the user wills to extract only a portion of the input 
image. That is done by simply clicking the ‘Crop’ button which prompts the user to crop 
the image through the rectangular borders. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.5:  Cropping the input Image 
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Figure 5.6:  After cropping out desired portion of the image 
 
 
 
 

5.3 Recognition Results 
 
 

When the input image is selected and edited by the user as per his/her needs, the user then 

clicks the ‘Continue’ button to initialize the recognition process. After fast processing, 

the extracted text is displayed to the user in a rectangular text box. 

            The recognition results of Urdu OCR are summarized below. 
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Figure 5.7:  A multi-line test image in Naskh font 

 
Figure 5.8:  Recognition results 
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Figure 5.9:  Recognition results (continued) 

 
 
 
As it is evident from the extracted results, 96% success rate is achieved. A few words are not 
extracted correctly but again, in this case the characters are extracted accurately, the error being 
that the characters are not linked together in the best manner. Moreover, our software can 
recognize numbers with ease as well, as it is evident from the recognition results attached above.  
Speaking of the font sizes that can be recognized perfectly range from size 16 and above. 
 
During testing, we observed that our OCR software can also recognize Urdu text written in the 
Anjali Old Lipi font, which is also written along the horizontal line, as Naskh.  
 
Following images provide the extraction results for the Urdu text in the font Anjali Old Lipi.  
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Figure 5.10:  Anjali Old Lipi Urdu Text Test Image 

 

 
Figure 5.11:  Recognition result 
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Figure 5.12:  Recognition result (continued)  

 
 

 
 
5.4 File Creation 
  
After the extraction process, the recognized text is displayed to the user. It’s up to the 

user to either cancel after viewing the results (to select another image) or save the text 

onto an editable text file with the .txt format.  It’s done through clicking the ‘Back’ and 

‘Save Text” buttons respectively. When the user clicks the ‘Save Text’ button, the 

application prompts for the file name to save the file as well as the location where the file 

will be saved. File creation marks the end of the process. 
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Figure 5.13:  Creating .txt file dialogue box 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5.14:  .txt file saved in the user selected directory 
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Chapter 6: Conclusion & Future Work  
 
 
 

   6.1  Conclusion 
 

   6.2  Future Work 
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Conclusion and Future Work  
 
 
 
 
 

6.1. Future Work 
 

Urdu OCR can be extended in several directions. Some of them are given below: 
 

• Development of multiple fonts so that other than Naskh, Urdu OCR can work with 
different fonts too. 
 

• Urdu OCR will be able to work with different font sizes. 
 

• Development of hand-written OCR system. In this way Urdu OCR will be able to 
extract handwritten text as there is huge demand for such feature. 

 
• It can be evolved into a bigger and more complex system with more features and 

functionality. 
 

• Text to voice conversion can also be added to this application to assist the visually 
impaired.  

 
• A database can be maintained to help user keep a record of his performance 

throughout. 
 

• Noise removal and Skew Correction can also be added which will help to process 
real data. 

 

• In future, Urdu OCR will be able to deal with missing words as sometimes strokes 
are absent in between characters and so it becomes difficult to recognize the word. 
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6.2 Conclusion 
 

OCR  is  one  of  the  most  captivating  and challenging  areas  of  pattern  recognition. It 

can contribute a lot to the advancement of an automation process. It can also can improve 

the interface between man and machine in many applications. In this paper, we presented 

a review of OCR work done on Urdu language.  Here, we briefly discussed different 

steps used in OCR development and work done on Urdu text recognition. This can be 

used as a starting point to develop the OCR system for Urdu text. During the review of 

OCR systems, we have identified that there are no complete and accurate OCR systems 

because of more similarity of characters and compound characters. Hence, a detailed font 

study can help in finding good solutions for these challenges. 
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Appendix A: Synopsis Form – Urdu OCR  
 
 

Extended Title: Optical Character Recognition (OCR) for Urdu Literature. 

Brief Description of the Project/Thesis with Salient Space: 

OCR is a widespread technique aimed at recognizing text in images. It converts handwritten, typed or printed text into 

data that can be edited on a computer. We are proposing of developing an OCR software for Urdu literature particularly 

in Nastaliq font that would convert Urdu text in images into an editable text file. 

Machine-readable text can then be decoded by screen readers, tools that use speech synthesizers to read out the words 

on a screen so blind and visually impaired people can understand them.  
Scope of Work: 

Our project will mainly focus on the following objective: 

We would develop the Optical Character Recognition for Urdu literature in 1 font. 
Academic Objective: 

Through our proposed project, we will be able to: 

1. Develop an OCR software. 

2. Achieve human like intelligence and reading capability in our project. 

3. Implement Digital Image Processing and Machine Learning. 

Application /End Goal Objective: 

Our project is aimed at: 

1. Digitizing paper documents. 

2. Automated Data Entry. 

3. Assisting the visually impaired. 

4. Saving time of manually entering printed data onto a computer. 

5. Saving space as reams of paper documents will be converted to CDs of archived documents. 

Previous Work Done on The Subject:  

Our project is the first of its kind in our University. Similar work has been done in another university. 

Material Resources Required: 

Hardware: 

• Camera / Mobile Phone 

• Book stand 

• A book with literature in Nastaliq font  

Software: 

• OCR processing software 

• Android application 
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No of Students Required: 

Two team members are required to work on this project. 

Special Skills Required:  

Following skills are required to successfully develop this project: 

1. Android Development 

2. Machine Learning 

3. Deep Learning 

4. Digital Image Processing 

 

Approved Status 

Syndicate Member Names with their Signatures 

1. Ayesha Tahir Khan Khattak           (Leader) 

2. Manahil Ahmed            (Member)  

3.  Muhammad Ismaeel Moeen Qadir Khan            (Member)                

               

 

Supervisor Name & Signature: Sir Bilal Rauf 

 

HoD Signature_____________ 

R&D SC Record Status 

File #_____ Coordinator Signature____________ 
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  Appendix B: List of Abbreviations  
    

OCR  Optical Character Recognition  
    

CV2  Computer Vision  
    

GUI  Graphical User Interface  
    

PIL  Python Imaging Library  
    

LSTM  Long Short Term Memory  
    

BMP  Bit Map Image File  
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