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Abstract - OCR remains for Optical Character Recognition 

and is the mechanical or electronic interpretation of pictures 

comprising of content into the editable content. It is for the 

most part used to change over hand written (taken by scanner 

or by different means) into content. People perceive many 

objects in this way our eyes are the "optical component." But 

while the cerebrum "sees" the info, the capacity to fathom 

these signals differs in every individual as indicated by many 

elements. Digitization of content archives is regularly joined 

with the procedure of optical character recognition (OCR). 

Perceiving a character is an ordinary and simple work for 

individuals, yet to make a machine or, then again electronic 

gadget that characters recognition is a troublesome errand. 

Perceiving characters is one of those things which people 

show improvement over the PC and other electronic gadgets. 

Our goal is to implement a method using any of the image 

processing techniques so that we can recognize the 

handwritten text in an image.  

Keywords: Segmentation, Thresholding, Histogram 
equalization, Contrast stretching 
 

1. INTRODUCTION  
 
An Optical Character System enable us to convert a PDF file 

or a file of scanned images directly into a computer file, and 

edit the file using a MS-Word or WordPad. Here are some 

examples of issues that need to have a look with in character 

recognition of heritage documents are: -  

• Debasement of paper, which regularly brings about 

high event of noise in the digitized images, or 

broken characters.  

• Characters are not machine-written. On the off 

chance that they are physically set, this will bring 

about, for example, fluctuating space sizes between 

characters or (unintentionally) touching 

characters.  

Various research takes a shot at portable OCR frameworks 

have been found. Laine et al. built up a framework for just 

English capital letters. At in the first place, the caught picture 

is skew amended by searching for a line having the most 

elevated number of continuous white pixels and by 

amplifying the given arrangement measure. At that point, the 

picture is sectioned in view of X-Y Tree deterioration and 

perceived by measuring Manhattan remove based 

comparability for an arrangement of centroid to limit 

highlights. In any case, this business locale just the English 

capital letters and the exactness acquired is not palatable for 

genuine applications. [9][10]  

2. LITERATURE REVIEW 
 
In reference [1], it is stated that the Character Recognition 

(CR) has been a dynamic range of research in the past and 

because of its assorted applications it keeps on being a 

testing research theme. In this paper, they focused 

particularly on disconnected recognition of written by hand 

English words by first recognizing singular characters. The 

principle approaches for disconnected manually written 

word recognition can be separated into two classes, all-

encompassing and segment based. The all-encompassing 

methodology is utilized as a part of recognition of restricted 

size vocabulary where worldwide highlights extricated from 

the whole word picture are considered. As the span of the 

vocabulary builds, the many-sided quality of all-

encompassing based calculations likewise increments and 

correspondingly the recognition rate diminishes quickly. The 

segment-based procedures, then again, utilize base up 

approaches, beginning from the stroke or the character level 

and going towards delivering a significant word. After 

segmentation, the issue gets lessened to the recognition of 

straightforward secluded characters or strokes and 

henceforth the framework can be utilized for boundless 

vocabulary. We here receive segment based written by hand 

word recognition where neural systems are utilized to 

recognize singular characters. Various procedures are 

accessible for highlight extraction and preparing of CR 

frameworks in the writing, each with its own superiorities 

and shortcomings. [1]  

From reference [2], There are numerous things we people 

have in like manner. Yet, there are different things that are 

exceptionally one of a kind to each person - DNA, 

fingerprints, and so on. Penmanship is one other such thing 

that is one of a kind to each person, which the current 

investigations on Penmanship investigation have effectively 

demonstrated. Albeit questionable is this issue, penmanship 

can be mirrored and phony turning into an immense issue, 

there is sure level of independence and uniqueness (like the 
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method for holding the pen, the strokes utilized as a part of 

the written work and the measure of weight put on paper, to 

name a maybe a couple) that can't be impersonated or 

fashioned. As computerization is winding up more 

conspicuous nowadays, Handwriting Recognition is picking 

up significance in different fields e.g. Validation of marks in 

banks, perceiving ZIP codes addresses on letters, 

criminological confirmation, and so forth. Moreover, letting a 

substantial scale computational framework do all the 

examination and the confirmation work in the bank and 

different organizations diminished a significant part of the 

weight. Yet, how might a PC perceive the penmanship of a 

person? Attributable to the way that every individual has his 

own method for showing his/her thoughts on paper, there is 

a sure level of many-sided quality associated with this 

subject. An outline of a few approaches and recognition 

calculations, especially disconnected recognition techniques 

are displayed here. In an e-world commanded by the WWW, 

the outline of human- PC interfaces in view of penmanship is 

a piece of an enormous inquire about exertion together with 

discourse acknowledgment, dialect handling and 

interpretation to encourage correspondence of individuals 

with PC systems. From this point of view, any victories or 

disappointment in these fields will greatly affect the 

advancement of dialects. [2]  

The following information is referred from the reference [3]. 

Perusing content from photos is a testing issue that has 

gotten a lot of consideration. Two key segments of most 

frameworks are (i) content location from pictures and (ii) 

character recognition, and numerous current strategies have 

been proposed to configuration better element portrayals 

what's more, models for both. In this paper, they have 

applied strategies as of late created in machine learning– 

particularly, vast scale algorithms for gaining the highlights 

consequently from unlabeled data– and demonstrate that 

they enable us to build profoundly viable classifiers for both 

discovery and recognition to be utilized as a part of a high 

exactness end-to-end framework. In this paper, they have 

delivered a content discovery and recognition framework in 

view of a versatile element learning calculation and 

connected it to pictures of content in characteristic scenes. 

They showed that with bigger banks of highlights. In this 

manner, while much research has concentrated on creating 

by hand the models and highlights utilized as a part of scene-

content applications, their reports come about call attention 

to that it might be conceivable to accomplish high execution 

utilizing a more robotized and adaptable arrangement. With 

more versatile and complex component learning algorithms 

right now being created by machine learning specialists, it is 

conceivable that the methodologies sought after here might 

accomplish execution well past what is conceivable through 

different techniques that depend vigorously close by coded 

earlier learning. [3]  

This paper [4], deals principally on the different division 

strategies accessible for written by hand content recognition 

framework. It is an imperative method for image preparing. 

Image division gives significant objects of the image. ID of a 

content in transcribed recognition framework is truly a 

testing assignment in certifiable. An information Image is 

pre-processed through different strides and portioned by 

various accessible methods. This distinguishing proof of 

content aides in optical Character Recognition frameworks 

(OCR). The executed framework is clarified here which 

incorporates different strides, for example, Image 

procurement, Pre-preparing, Segmentation.   

Image Acquisition- In this framework, around 100 

examples/images were taken which is of manually written 

contents from various people groups. The examples contain 

English, Devanagari Scripts and Digits. This image is 

absolutely natural and it is the aftereffect of the yield of the 

different equipment, most usually utilized are cameras and 

scanners, and taken for additionally process.   

Pre-processing- This is a critical stride in which crude 

images are prepared for legitimate recognition. In this stage, 

expulsion of skew and commotion happened amid the 

equipment caught the image, standardization, Image 

upgrade and so on is finished. The skew and commotion are 

being evacuated by utilizing an elite skew revising utilizing 

blend of measurable multi model and EM calculation. 

Normalizing all images called image standardization is 

likewise been finished.   

Segmentation - Partitioning an image into homogeneous 

pixel bunches is division. Division relies upon the 

application; the division level depends. In view of two 

properties of force esteems: intermittence and likeness, 

division method can be ordered as Edge based and Region 

based.   

Edge based segmentation is a vital component to recognizing 

the edges in an image. Edges relating to discontinuities in the 

homogeneity, model for fragments. The discontinuities for 

edge identification are been distinguished by utilizing first – 

and – second request subordinates. Different bits have been 

proposed for discovering edges viz. Roberts part, prewitt 

piece, and Sobel bit.   
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Other propelled methods for finding the edges are by 

utilizing Marr – Hildreth edge finder and Canny Edge 

indicator. [4]  

The reference [5], states that the antiquated approach of 

physically translating transcribed accumulations and 

afterward utilizing standard content recovery methods can 

be exceptionally costly for huge accumulations. However, a 

large number of the original copies in these accumulations, 

not at all like machine-printed writings, contain 

unstructured data, jumbled gathering of writings and 

illustrations that don't really take after a pre-specified 

organize, in this manner making it very difficult to naturally 

process. Therefore, in this paper they have displayed a 

convolutional neural system (CNN) based execution that is 

utilized to portion pages of manually written archives into 

their constituent segments. They had exhibited a multiscale 

sliding window-based system that is prepared to foresee the 

areas of the pages in manually written compositions. The 

consequences of the system are post-prepared with a novel 

area developing procedure to additionally enhance the 

division comes about. The usage is connected on the 

Marianne Moore documented accumulation, an assemblage 

of written by hand notes and updates by the famous writer 

Marianne Moore (1887-1972), one of the principal innovator 

artists of the mid twentieth century. They had showed that 

their segmentation comes about both quantitatively and 

subjectively.   

Their model is basically in view of (i) CNN, which comprises 

of exchange stacked convolutional layers and spatial pooling 

layers; and (ii) the Network in Network (NIN) engineering is 

a profound system structure that improves display 

separation for nearby fixes inside the open field. From the 

CNN frontend, the convolution layers take the inward result 

of the direct filter and the basic open field took after by a 

nonlinear actuation work (rectifier, sigmoid, tanh, and so 

on.) at each nearby bit of the information. The subsequent 

yields are the element maps, and utilizing the straight 

rectifier. From the NIN engineering, the miniaturized scale 

organize is along these lines coordinated into CNN structure 

for better deliberations for all levels of highlights. [5]  

We have taken or studied the following lines from reference 

[6]. Handwriting test is a multi-stage technique. In this work, 

it starts with gathering the handwriting tests on plain white 

A4 measure paper. Pre-processing steps, for example, 

binarization and clamor expulsion and so forth are 

performed for better acknowledgment. At first shading 

image or dark scale image is taken as an info then 

thresholding is done to change over the image into twofold 

image and clamor expulsion method is likewise connected. 

At that point line division, word division and character 

division have been performed. After every division 

procedure, standardization strategies have been connected 

for standardization reason to discover space between lines, 

words and letters in handwriting images. At long last, the 

mean of the space between all the shut circles framed by the 

characters has been discovered and contrasted with the 

word spaces with decide the character.   

The technique has been proposed to recognize the skew and 

standardize the skew for the essayist's handwriting in 

current situation. This strategy manages correct skew and 

exceptionally effective with contrast with existing system 

and can standardized the skew up to 360 degrees. [6]  

We have taken or studied the following lines from reference 

[7], The great trouble of having the capacity to effectively 

perceive language images is the multifaceted nature and the 

anomaly among the pictorial portrayal of characters because 

of variety in composing styles, size of images and so forth. 

Character recognition process relies upon, how the 

information is given to the framework. Information might be 

classified as Online information or Offline information. Both 

the types of information input have their own particular 

issues. In this paper, they had exhibited a method in light of 

Multi-Layer Perceptron (MLP) Neural Network demonstrate. 

They had considered secluded written by hand Gurmukhi 

characters for recognition. MLP is utilized on the grounds 

that it utilizes summed up delta learning rules and 

effortlessly gets prepared in a smaller number of emphases. 

The proposed technique in this paper distinguish graphical 

images by recognizing lines and characters from the image. 

After that it dissects the images via preparing the system 

utilizing bolster forward topology for an arrangement of 

wanted Unicode characters.   

MLP usage for the proposed strategy in this paper is made 

out of three layers: Input layer, Hidden layer and Output 

layer. In their framework, they input the checked image. This 

image contains characters from Gurmukhi content. 

Subsequent stage is the ID of character lines. After 

recognizable proof of lines diverse character images from 

each line are separated. At that point, the fragmented 

character images are changed over to the network shape. At 

that point, the data of this grid is passed to the MLP neural 

system as contribution for promote characterizations. MLP 

neural system had been prepared by back spread calculation.   

For recognition reason, they have utilized the idea of MLP 

neural system due to its parallel execution ability to manage 
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the multifaceted nature related with Gurmukhi content 

characters. They have utilized the spatial data as image 

facilitates for division of character lines and character 

images from the disconnected written by hand information. 

98.96% rate of recognition of Gurmukhi content characters 

demonstrates the effectiveness of the proposed framework. 

[7]  

3. PROPOSED METHODOLOGY 
 
In the event that standard deviation of the template image 

contrasted with the source image is sufficiently small, 

template matching might be utilized. Templates are 

frequently used to distinguish printed characters, numbers, 

and other small, straightforward objects. The matching 

procedure moves the template image to every conceivable 

position in a bigger source image and processes a numerical 

file that demonstrates how well the template coordinates the 

image in that position. Match is done on a pixel by-pixel 

premise. When utilizing template-matching plan on dim level 

image it is absurd to expect an ideal match of the dim levels. 

Rather than yes/no match at every pixel, the distinction in 

level ought to be utilized.   

Correlation is a measure of how much two factors concur, a 

bit much in real esteem but rather all in all conduct. The two 

factors are the relating pixel esteems in two images, template 

and source.   

Template matching is a 'brute-force' calculation for object 

recognition. Its working is straightforward: make a small 

template (sub-image) of object to be found, say a football. 

Presently do a pixel by pixel matching of template with the 

image to be checked for, setting (focal point of) the template 

at each conceivable pixel of the principle image. At that 

point, utilizing a likeness metric, as standardized cross 

correlation, discover the pixel giving most extreme match. 

That is the place which has an example most like your 

template (football). This is quite recently the short portrayal 

of template matching. You can discover legitimate 

determination of standardized cross correlation (ncc) in 

standard messages on Image processing. There are some 

conspicuous blemishes in template matching as an 

instrument for object recognition. As a matter of first 

importance, in the event that you don't have any matching 

object in image, you will in any case get a match, 

corresponding to max of ncc. Likewise, this matching is 

relative variation: an adjustment fit as a 

fiddle/estimate/shear and so forth of object w.r.t. template 

will give a false match. Thirdly, the count of ncc is very 

wasteful computationally. Template matching is thusly 

infrequently utilized. Some 'object descriptors' are utilized.  

In this method, characters are already trained to the system 

using neural networks and artificial neural networks. So, 

when an image containing text is given to the system for 

processing, it first divides the given text into individual 

characters using contrast stretching and then using the 

trained characters, it checks the characters or letters in the 

given text one by one with the characters trained and based 

on the highest matching percentage, it prints the respective 

character in the notepad. Here are few images of the trained 

characters in the system.  

 

 
Fig-1: Samples of trained data set 

 

4. RESULTS 

Here are few results obtained using this method. 

 

Fig: a – Input image (scanned version of a handwritten 

copy) 

 

Fig: b – Output image (Machine recognized handwritten 

text of Fig: a) 
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Fig: c – Input image (scanned version of a handwritten 

copy) 

 

Fig: d – Output image (Machine recognized handwritten 

text of Fig: c) 

5. CONCLUSION 

This paper tells about OCR framework for offline 

handwritten character recognition. The frameworks can 

yield amazing outcomes. The correct recognition is 

specifically relying upon the idea of the material to be 

perused and by its quality. Pre-processing methods utilized 

as a part of report images as an underlying advance in 

character recognition frameworks were presented. For this 

situation, we have utilized a strategy called as template 

matching. Characters must be legitimately trained before the 

execution, if characters are trained improperly then that 

likewise changes the importance of the given information 

content. This purpose of characters being trained improperly 

can be considered as one of the greatest impediments of this 

strategy. The component extraction advance of optical 

character recognition is the most imperative. It can be 

utilized with the assistance of existing OCR techniques, 

particularly for English content. This framework offers an 

upper edge by having preference i.e. its versatility, i.e. in 

spite of the fact that it is designed to peruse a predefined set 

of archive positions, at present English reports, it can be 

arranged to perceive new sorts. Recognition is frequently 

trailed by a post-processing stage.   
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