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Abstract— This paper is a literature review on Optical 

Character Recognition (OCR) for Images and Videos, it 

mainly focuses on the basics of OCR, its related work, 

applications and different techniques. Nowadays optical 

character recognition has gained lot of attention due to its 

enormous usage in the modern handheld devices like smart 

phones. Recognizing patterns are very well done by the 

human beings but for computers it’s a difficult task. Hence 

patterns or rules need to be deduced from various samples. 

Usually OCR systems include steps like scanning the image 

or video frame, text localization, segmentation of characters, 

Feature Extraction, classification, Recognition. There are 

various OCR engines available like Tesseract, ABBYY 

mobile OCR engine. OCR systems not only recognize printed 

and handwritten English texts but also in kannada, 

Malayalam, Arabic and other languages. 
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I. INTRODUCTION 

Optical Character Recognition (OCR) is recognition of 

handwritten or printed characters by the computer. The goal 

of OCR is to classify optical patterns (often contained in a 

digital image) corresponding to alphanumeric or other 

characters. The technology provides a complete form 

processing and documents capture solution. Optical character 

recognition (OCR) is the mechanical or electronic translation 

of scanned images of handwritten, typewritten, or printed 

text, to machine encoded text Usually, OCR uses a modular 

architecture that is open, scalable and workflow controlled. It 

includes forms definition, scanning, image pre-processing, 

and recognition capabilities. Optical Character recognition is 

a form of Pattern Recognition. Other examples for pattern 

recognition include facial feature recognition, speech 

recognition and so on. 

Character Recognition can be of Printed or 

handwritten text. Handwriting recognition is the ability of a 

computer to receive and interpret intelligible handwritten 

input from sources such as paper documents, photographs, 

touch-screens and other devices. The image of the written text 

may be sensed "off line" from a piece of paper by optical 

scanning or intelligent word recognition. Alternatively, the 

movements of the pen tip may be sensed "on line", for 

example by a pen-based computer screen surface. 

Handwriting recognition principally entails optical character 

recognition. However, a complete handwriting recognition 

system also handles formatting, performs correct 

segmentation into characters and finds Off-line recognition 

Off-line handwriting recognition involves the 

automatic conversion of text in an image into letter codes 

which are usable within computer and text-processing 

applications. The data obtained by this form is regarded as a 

static representation of handwriting. Off-line handwriting 

recognition is comparatively difficult, as different people 

have different handwriting styles. OCR engines are primarily 

focused on machine printed text and ICR for hand "printed" 

text. There is no OCR/ICR engine that supports handwriting 

recognition as of today. Optical Character Recognition 

(OCR) is a system that provides a full alphanumeric 

recognition of printed or handwritten characters at electronic 

speed by simply scanning the form. 

OCR is the mechanical or electronic conversion of 

scanned or photo images of typewritten or printed text into 

machine-encoded/computer-readable text. Images or video 

Frames containing handwritten or printed texts can be 

scanned through scanner and then recognition engine of the 

OCR system interpret the images and turn images of 

handwritten or printed characters into ASCII data (machine-

readable characters).Therefore, OCR allows users to quickly 

automate data capture from forms, eliminate keystrokes to 

reduce data entry costs and still maintain the high level of 

accuracy required in forms processing applications. 

Computers understand alphanumeric characters as 

ASCII code typed on a keyboard where each character or 

letter represents a recognizable code. However, computers 

cannot distinguish characters and words from scanned images 

of paper documents. Therefore, where alphanumeric 

information must be retrieved from scanned images such as 

commercial or government documents, tax returns, passport 

applications and credit card applications, characters must first 

be converted to their ASCII equivalents before they can be 

recognized as readable text.  

Optical character recognition system (OCR) allows 

us to convert a document into electronic text, which can be 

edited, searched etc. It is performed off-line after the writing 

or printing has been completed, as opposed to on-line 

recognition where the computer recognizes the characters as 

they are written. For these systems to effectively recognize 

hand-printed or machine printed forms, individual characters 

must be well separated. This is the reason why most typical 

administrative forms require people to enter data into neatly 

spaced boxes and force spaces between letters entered on a 

form. Without the use of these boxes, conventional 

technologies reject fields if people do not follow the structure 

when filling out forms, resulting in a significant overhead in 

the administration cost. 

II. BASICS OF OCR 

The objective of OCR software is to recognize the text and 

then convert it to editable form. Thus, developing computer 

algorithms to identify the characters in the text is the principal 

task of OCR. A document is first scanned by an optical 

scanner, which produces an image form of it that is not 

editable. Optical character recognition involves translation of 

this text image into editable character codes such as ASCII. 

Any OCR implementation consists of a number of 

preprocessing steps followed by the actual recognition. 
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Fig. 1: OCR Process 

III. HISTORY OF OCR 

To understand the evolution of OCR systems from their 

challenges, and to appreciate the present state of the OCRs, 

attention must be given to the historical survey of OCR.OCR 

has been in development for almost 80 years, as the first 

patent for an OCR machine was filed by a German named 

Gustav Tauschek in 1929, and an American patent was filed 

subsequently 1935. 

A. First Generation OCR Systems 

The first generation machines are characterized by the 

“constrained” letter shapes which the OCRs can read. These 

symbols were specially designed for machine reading, and 

they did not even look natural. The first commercialized OCR 

of this generation was IBM 1418, which was designed to read 

a special IBM font, 407. The recognition method was 

template matching, which compares the character image with 

a library of prototype images for each character of each font. 

B. Second Generation OCR Systems 

Next generation machines were able to recognize regular 

machine-printed and hand printed characters. The character 

set was limited to numerals and a few letters and symbols. 

Such machines appeared in the middle of 1960s to early 

1970s. The first automatic letter sorting machine for postal 

code numbers from Toshiba was developed during this 

period. The methods were based on the structural analysis 

approach. Significant efforts for standardization were also 

made in this period. 

C. Third Generation OCR Systems 

For the third generation of OCR systems, the challenges were 

documents of poor quality and large printed and hand-written 

character sets. Low cost and high performance were also 

important objectives. Commercial OCR systems with such 

capabilities appeared during the decade 1975 to 1985 

D. OCRs Today (Fourth Generation OCR Systems) 

The fourth generation can be characterized by the OCR of 

complex documents intermixing with text, graphics, tables 

and mathematical symbols, unconstrained handwritten 

characters, color documents, low-quality noisy documents, 

etc. Among the commercial products, postal address readers, 

and reading aids for the blind are available in the market. 

IV. RELATED WORK 

Rainer Lienhart and Frank Stuber [3] have discussed about 

the automatic text recognition in digital videos. In this work 

they deal with the text recognition method, in which the 

segmentation step focuses on divding frames into regions 

which contain text part and if the region do not contain text 

part, then it is discarded. Regions with text are called 

candidate regions. Motion analysis method is used to detect 

the character candidate region in the consecutive frames. 

Sonia Bhaskar, Nicholas Lavassar, Scott Green [4] 

have implemented Optical Character Recognition on the 

Android Operating System for Business Cards. The main 

objective is to optimize the image for input to the Tesseract 

OCR (optical character recognition) engine. Then a 

simplified reduced-complexity implementation on the 

DROID mobile phone is discussed. The MATLAB 

implementation for this was successful in a variety of adverse 

environmental conditions including variable illumination 

across the card, varied background surrounding the card, 

rotation, perspective, and variable horizontal text flow. Direct 

implemntation of the MATLAB algorithm on DROID proved 

time-intensive, therefore, a simplified version was 

implemented on the phone. Amarjot Singh, Ketan 

Bacchuwar, and Akshay Bhasin [5] have proposed their 

survey in OCR applications. 

V. APPLICATIONS 

Various applications of OCR are discussed below: 

1) Mobile text reading applications require OCR 

The Phone Reader Application, system designed for the blind 

and visually impaired, was implemented in 2009 by 

Computer Science students from the University of Western 

Cape [2]. This application runs on Android mobile phones 

with embedded wireless Internet connections, and requires a 

wireless router to manage the session between the phone and 

the server, as the Phone Reader server application resides on 

a server computer. The client-server architecture is used for 

this system, and is considered to allow faster processing, and 

to produce better results for the translation, with the use of 

online dictionaries. When the user takes a photo of a text, that 

photo is then processed with MODI (Microsoft Office 

Document Imaging) on the remote server. Afterwards, the 

TTS engine reads the extracted text from the server through 

the phone's speaker. But the quality of the image has to be 

very good in order for the system to produce accurate results. 

2) Data Entry 

This area covers technologies for entering large amounts of 

restricted data. Initially such document reading machines 

were used for banking applications. The systems are 

characterized by reading only an extremely limited set of 

printed characters, usually numerals and a few special 

symbols. They are designed to read data like account 

numbers, customer’s identification, article numbers, amounts 

of money etc. The paper formats are constrained with a 

limited number of fixed lines to read per document. 

3) Text Entry 

Another branch of reading machines is that of page readers 

for text entry, mainly used in office automation. Here the 

restrictions on paper format and character set are exchanged 

for constraints concerning font and printing quality. The 

reading machines are used to enter large amounts of text, 

often in a word processing environment. These page readers 

are in strong competition with direct key-input and electronic 

exchange of data. This area of application is therefore of 

diminishing importance. As the character set read by these 

machines is rather large, the performance is extremely 

dependent on the quality of the printing. 

4) OCR for Banking 

Another important application of OCR is in banking, where 

it is used to process cheques without human involvement. A 

cheque can be inserted into a machine where the system scans 
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the amount to be issued and the correct amount of money is 

transferred. This technology has nearly been perfected for 

printed checks, and is fairly accurate for handwritten checks 

as well reducing the waiting time in banks. 

5) OCR to Recognize the Number Plate 

Automatic number plate recognition is used as a mass 

surveillance technique making use of optical character 

recognition on images to identify vehicle registration plates. 

Automatic Number Plate Recognition (ANPR) has also been 

made to store the images captured by the cameras including 

the numbers captured from license plate. ANPR technology 

own to plate variation from place to place as it is a region 

specific technology. They are used by various police forces 

and as a method of electronic toll collection on pay-per-use 

roads and cataloging the movements of traffic or individuals. 

6) OCR for Visually Challenged 

OCR can also be used for visually challenged people. The 

user has an option to get Braille prints of selected portions. 

The system finds interesting applications in libraries, offices 

where instructions and notices are to be read and also in 

assisted filling of application forms. 

VI. DIFFERENT METHODS IN OCR 

The main methods of the character recognition can be divided 

into the following groups: 

1) Pattern systems; 

2) Structural systems; 

3) Feature systems; 

4) Neural network systems. 

Each of the mentioned systems has both advantages 

and disadvantages. 

Structural algorithms are very sensitive to the image 

defects. Feature systems loose important information while 

calculating the character features and as a consequence make 

errors on objects classification referring them to the wrong 

classes. Although neural networks are able to recognize 

different fonts taking into consideration their defects and 

distortions, nevertheless they require complicated multi-layer 

structure and need a long training using sets of samples. This 

is not always practicable in industrial environment and at the 

same time the economic forces are of great importance. 

Pattern algorithms are stable to small defects of the image and 

have sufficiently high recognition velocity. However even 

minor distortions of the image, which lead to the characters 

distortion, may influence negatively on the result of 

recognition. 

Various approaches used for the design of OCR 

systems are discussed below: 

A. Matrix Matching 

Matrix Matching converts each character into a pattern within 

a matrix, and then compares the pattern with an index of 

known characters. Its recognition is strongest on monotype 

and uniform single column pages. 

B. Fuzzy Logic 

Fuzzy logic is a multi-valued logic that allows intermediate 

values to be defined between conventional evaluations like 

yes/no, true/false, black/ white etc. An attempt was made to 

attribute a more human-like way of logical thinking in the 

programming of computers. Fuzzy logic is used when 

answers do not have a distinct true or false value and there is 

uncertainly involved. 

C. Feature Extraction 

This method defines each character by the presence or 

absence of key features, including height, width, density, 

loops, lines, stems and other character traits. Feature 

extraction is a perfect approach for OCR of magazines, laser 

print and high quality images. 

D. Structural Analysis 

Structural Analysis identifies characters by examining their 

sub features shape of the image, sub-vertical and horizontal 

histograms. Its character repair capability is great for low 

quality text and newsprints. 

E. Neural Networks 

This strategy simulates the way the human neural system 

works. It samples the pixels in each image and matches them 

to a known index of character pixel patterns. The ability to 

recognize characters through abstraction is great for faxed 

documents and damaged text. Neural networks are ideal for 

specific types of problems, such as processing stock market 

data or finding trends in graphical patterns. 

VII. CONCLUSION 

The paper presents a brief survey of Optical character 

recognition for images and videos. The paper will act as a 

good literature survey for researchers starting to work in the 

field of optical character recognition. 
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