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Abstract 

 In this paper we are trying to develop detection success rate of character recognition from visual 

input device by parameterized the input in several directions. In order to recognize perfectly 

what actually the characters are? We will be running recognition tests on different images in 

order to detect dissimilar characters from multiple directions. The idea is to reduce failures of the 

detected characters. We will correct our iterations on diverse angles to enhance the success rate 

of OCR algorithms. 

Introduction 

Optical Character Recognition, usually 

shortened to OCR, is the electronic 

translation of scanned or captured images of 

typewritten or printed text into machine-

encoded/computer-readable text. The 

popularity of OCR has been increasing each 

year with the advent of fast microprocessors 

providing the base for vastly improved 

recognition techniques. Now, there have 

been tremendous improvements in 

increasing both effective read rates and 

accuracy of character recognition. Data 

Entry through OCR is faster, more accurate, 

and commonly more effective than 

keystroke data entry. Desktop OCR scanners 

can recite typewritten data into a computer 

at rates up to 2400 words per minute! As we 

all know it is used for many types of data 

entry whether bank statement, business card, 

passport documents, invoices, receipts, mail, 

or any number of printed records. 

 

Types of OCR: 

Optical character recognition (OCR) – It 

targets written text, printed text captured  

 

images of typewritten one glyph or character 

at a time.Intelligent character recognition 

(ICR) – It targets handwritten print script or 

cursive text one glyph or character at a time, 

usually involving machine learning. This is 

also known as feature detection or feature 

extraction and this is a much more 

sophisticated way of spotting characters as 

compare to simple OCR principal. 

Intelligent word recognition (IWR) –It 

targets handwritten print script or cursive 

text, one word at a time. This is particularly 

valuable for languages where glyphs are not 

separated in cursive script and recently it has 

become an important part of character 

recognition. 

Techniques:  

 

There are basically four main techniques or 

methods for character recognition, it has a 

sequence  to be followed, which is as 

bellow. 

1. Pre-processing. 

2. Character Recognition. 

3. Post-processing. 



4. Application-specific optimizations 

Furthermore, these techniques are elaborated 

and explained briefly as follow. 

Pre-processing 

In pre processing the optical or captured 

image is converted into ready to use format 

or the noise in the captured image is reduced 

by using these methods, in the captured 

image the noise would be like character 

shapes are not accurately captured document 

was not associated properly, the document is 

tilted to rare degrees, edges are not smooth, 

multiple colored characters, no zoning 

paragraphs etc.. So, the remove such noise 

in the captured data, we have to apply some 

logics as computer doesn’t know the 

difference between the noise and the 

accurate character. To remove the noise the 

following algorithms can be applied to make 

it ready to use for character recognition. 

-De-skew: 

This technique is used, If the document was 

not aligned properly when scanned, it may 

need to be tilted a few degrees clockwise or 

anti-clockwise in order to make lines of text 

perfectly horizontal or vertical.                             

                   

- Binarization:  

 

This technique is used to convert an image 

from color or grayscale to black-and-white 

to make it appropriate for character 

recognition and it is also known as "binary 

image" because there are only two colors 

left in the image after the binarization i.e. 

“BLACK” and “WHITE”.  

                                                        

 

-Line removal: 

This technique is used to set the line 

alignment, underline alignment, highlighted 

alignment of the captured image. 

Furthermore, we can say the Lines detection 

and removing method is required to improve 

page layout analysis, to achieve better 

recognition quality for underlined text, to 

detect tables, etc. 



                                  

 

And there are other methods like Layout 

analysis or "zoning", Line and word 

detection, Character isolation or 

"segmentation", Normalize aspect ratio and 

scale, which are used
 
to enhance the quality 

of captured image. 

Character recognition: 

The Character recognition is basically the 

main comparison or main process, 

In which a logic is made up to detect and 

recognize the characters from a captured 

images of typewritten or printed text into 

machine-encoded/computer-readable text 

and many algorithms are developed for 

character recognition accurately and the 

success rate of detection and recognition of 

the character is basically depend upon the 

overall process which includes noise 

reduction i.e. pre-processing, recognition, 

and the post processing, but the character 

recognition is the main processing part on 

which 70%-80% success rate is depended. 

And in the character recognition there are 

basically two types of core OCR algorithm,  

Matrix matching involves comparing an 

image to a stored glyph on a pixel-by-pixel 

basis; it is also known as "pattern matching" 

or "pattern recognition". This relies on the 

input glyph being correctly isolated from the 

rest of the image, and on the stored glyph 

being in a similar font and at the same scale. 

This technique works best with typewritten 

text and does not work well when new fonts 

are encountered. This is the technique the 

early physical photocell-based OCR 

implemented, rather directly. 

How character recognition works: 

Let's suppose there was only one letter in the 

alphabet: A. As every single person writes 

the letter A in a slightly different way as 

every person has different handwriting 

skills. And even with printed text, there's an 

issue, because books and other documents 

are printed in many different typefaces or 

fonts and the letter A can be printed in many 

subtly different forms. So, there are two 

different ways to solve this problem, either 

by recognizing characters in their entirety 

“Pattern recognition” or by detecting the 

individual lines and strokes characters are 

made from “Feature detection” and 

identifying them. 

Pattern recognition: 

In 1960s, a special font called OCR-A was 

developed, in which every letter was exactly 

the same width this is also called a 

monoscape font,  thereafter OCR-B and 

MICR were updated. As every letter was 

exactly same so, the strokes were carefully 

designed so each letter could easily be 

distinguished from all the others. So the 

pattern of all the letters were always remains 

same and the printers were also 

mechanically made up to meet the character 

patterns. And all the bank people use such 

type of technique because it is secure and 

only can be recognize by their OCR’s. 

Furthermore, now a day’s come even the 

OCR’s can recognize multiple fonts like 

Calibri, Times New Roman and Arial etc. 

So, the example of OCR-A is as shown in 

image below.  

 



                                              

 

     

Feature detection: 

It decomposes glyphs into "features" like 

lines, closed loops, line direction, and line 

intersections. These are compared with an 

abstract vector-like representation of a 

character, which might reduce to one or 

more glyph prototypes. And this is also 

known as intelligent character recognition 

(ICR) though this is much more 

sophisticated way of spotting characters. If 

the character is not completely recognized 

by the scanned image so we could use rules 

like If you see two angled lines that meet in 

a point at the top, in the centre, and there's a 

horizontal line between them about halfway 

down, that's a letter A. Apply that rule and 

you'll recognize most capital letter As, no 

matter what font they're written in. 

Most modern omni font OCR programs i.e. 

ones that can recognize printed text in any 

font work by feature detection rather than 

pattern recognition. Some use neural 

networks i.e. computer programs that 

automatically extract patterns in a brain-like 

way. So Instead of recognizing the complete 

pattern of an A, you're detecting the 

individual component features like angled 

lines, crossed lines etc. 

Different angles suggested 

By saying different angles we say that the 

recognition of the horizontal bar in character 

‘A’ if not successful from a top to bottom 

approach we can have a test where our 

iteration starts from bottom to top. And not 

only from bottom to top we can right to left 

and left to right solutions. And further even 

if the characters are not recognized than we 

can run scan in different directions other that 

than 90 degree alternates. Running scans 

from different directions will enable to read 

and recognize the characters with a lot more 

accuracy.  

 

 

 


