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ABSTRACT: 

 

An OCR(Optical CharacterRecognition)system whichisabranch 

of computervision andin turn a sub-class of Artificial Intelligence. Optical 

character recognition is thetranslation of optically scanned bitmaps of 

printed or hand written text into audio output by usingof Raspberry Pi. 

OCRs developed for many world languages are already under efficient use. 

Thismethod extracts moving object region by a mixture-of-Gaussians-based 

background subtractionmethod.A textlocalization 

andrecognitionareconducted 

toacquiretextinformation.Toautomaticallylocalizethetextregionsfromtheobje

ct,atextlocalizationandTesseractalgorithm by learning gradient features of 

stroke orientations and distributions of edge pixels 

inanAdaboostmodel.Textcharactersinthelocalizedtextregionsarethenbinariesa



ndrecognized by off-the-shelf optical character recognition software. The 

recognized text codes areoutput to blind users in speech. Performance of the 

proposed text localization algorithm. As 

therecognitionprocessiscompleted,thecharactercodesinthetextfileareprocesse

dusingRaspberrypideviceonwhichrecognizecharacterusingTesseractalgorith

mandpythonprogramming,theaudiooutputislistened. 
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CHAPTER1 

 

• INTRODUCTION 

 

Intherunningworld,thereisgrowingdemandforthesoftwaresystemstorecognize

charactersin computer system when information is scanned through paper 

documents as we know that wehave number of newspapers and books which 

are in printed format related to different 

subjects.Thesedaysthereisahugedemandin―storingtheinformationavailableint

hesepaperdocuments in to a computer storage disk and then later reusing this 

information by 

searchingprocess‖.Onesimplewaytostoreinformationinthesepaperdocumentsi

ntocomputersystemis to first scan the documents and then store them as 

IMAGES. But to reuse this information it isvery difficult to read the 

individual contents and searching the contents form these documentsline-by-

line and word-by-word. The reason for this difficulty is the font 

characteristics of thecharacters in paper documents are different to font of 

the characters in computer system. As aresult, computer is unable to 

recognize the characters while reading them. This concept of storingthe 

contents of paper documents in computer storage place and then reading and 

searching thecontent is called DOCUMENT PROCESSING. Sometimes in 

this document processing we needto process the information thatis related 

tolanguages other than the English in the world. Forthis document 

processing we need a software system called CHARACTER 

RECOGNITIONSYSTEM.Thisprocessisalsocalled 

DOCUMENTIMAGEANALYSIS(DIA). 

Thus our need is to develop character recognition software system to 

perform Document ImageAnalysis which transforms documents in paper 

format to electronic format. For this process 

therearevarioustechniquesintheworld.Amongallthosetechniqueswehavechose

nOpticalCharacter Recognition as main fundamental technique to recognize 

characters. The conversion ofpaperdocumentsin toelectronicformatisan on-

going taskinmany of the 

organizationsparticularlyinResearchandDevelopment(R&D)area,inlargebusi



nessenterprises,ingovernment institutions, so on. From our problem 

statement we can introduce the necessity 

ofOpticalCharacterRecognitioninmobileelectronicdevicessuchascellphones,d

igitalcamerasto acquireimagesandrecognize themasa partofface 

recognitionandvalidation. 

To effectively use Optical Character Recognition for character recognition 

in-order to performDocument Image Analysis (DIA), we are using the 

information in Grid format. . This system isthuseffective 

andusefulinVirtualDigitalLibrary’sdesignandconstruction. 

• PURPOSE 

ThemainpurposeofOpticalCharacterRecognition(OCR)systembasedon

agridinfrastructureistoperformDocumentImageAnalysis,documentprocessing

ofelectronic 

 

document formats converted from paper formats more effectively and 

efficiently. This improvesthe accuracy of recognizing the characters during 

document processing compared to variousexisting available 

characterrecognition methods.Here OCR technique derives themeaning 

ofthe characters,theirfontpropertiesfromtheirbit-mappedimages. 

• The primary objectiveis tospeedup the process of 

characterrecognitionindocumentprocessing. As a result the system can 

process huge number of documents with-in less timeandhencesaves 

thetime. 

• Since our character recognition is based on a grid infrastructure, it aims 

to recognize multipleheterogeneous characters that belong to different 

universal languages with different fontpropertiesandalignments. 

 

• PROJECTSCOPE 

 

• The scope of our product Optical Character Recognition on a grid 

infrastructure is toprovide an efficientand enhanced software tool forthe 

users toperform DocumentImageAnalysis, document processing by reading 

and recognizing the characters in research, academic,governmental and 

business organizations that are having large pool of documented, 



scannedimages.Irrespectiveof thesizeof documents andthetypeof 

charactersin documents, 

theproductisrecognizingthem,searchingthemandprocessingthemfasteraccordi

ngtotheneedsoftheenvironment. 

 

 
1.3EXISTINGSYSTEM 

In the running world there is a growing demand for the users to convert the 

printed documents into electronic documents for maintaining the security of 

their data. Hence the basic OCR systemwas invented to convert the data 

available on papers in to computer process able documents, Sothat the 

documents can be editable and reusable.The existing system/the previous 

system ofOCR on a grid infrastructure is just OCR without grid 

functionality. That is the existing 

systemdealswiththehomogeneouscharacterrecognitionorcharacterrecognition

ofsinglelanguages. 

 

• 1.4DRAWBACKOFEXISTING SYSTEM 

 

The drawback in the early OCR systems is that they only have the capability 

to convert andrecognize only the documents of English or a specific 

language only. That is, the older OCRsystemis uni-lingual. 

 

• 1.5PROPOSEDSYSTEM 

 

Our proposed system is OCR on a grid infrastructure which is a character 

recognition system thatsupports recognition of the characters of multiple 

languages. This feature is what we call gridinfrastructure which eliminates 

the problem of heterogeneous character recognition and supportsmultiple 

functionalities to be performed on the document. The multiple 

functionalities includeediting and searching too where as the existing system 

supports only editing of the document. Inthis context, Grid infrastructure 

means the infrastructure that supports group of specific set 

oflanguages.ThusOCR ona gridinfrastructure ismulti-lingual. 

 



• 1.6BENEFITOFPROPOSEDSYSTEM 

 

The benefit of proposed system that overcomes the drawback of the existing 

system is that itsupports multiple functionalities such as editing and 

searching. It also adds benefit by providingheterogeneouscharacters 

recognition. 

 

• 1.7ARCHITECTUREOFTHEPROPOSEDSYSTEM 

 

TheArchitectureoftheopticalcharacterrecognitionsystemonagridinfrastruct

ureconsistsofthethreemaincomponents.Theyare:- 

• Scanner 

• OCRHardwareorSoftware 

• OutputInterface 

 
 

Figure.1:OCRArchitecture 
 

• 1.8INTENDEDAUDIENCEANDREADINGSUGGESTIONS 

 

In this section, we identify the audience who are interested with the product 

and are involved inthe implementation of the product either directly or 

indirectly. As from our research, the OCRsystem ismainly useful in R&D 

atvarious scientific organizations,in governmental institutesand in large 

business organizations, we identify the following as various interested 

audience inimplementingOCR system:- 

• Thescientists,theresearchscholarsandtheresearchfellowsintelecommu

nicationinstitutions are interested in using OCR system for 

processing the word document 

thatcontainsbasepaperfortheirresearch. 

• The Librarian to manage the information contents of the older books 

in building virtualdigitallibraryrequires useofOCR system. 

• Various sites thatvendore-books have a huge requirementof this 

OCR system in-orderto scan all the books in to electronic format and 

thus make money. The Amazon 

bookworldislargelyusingthisconcepttobuildtheirdigitallibraries. 



Now we present the reading suggestions for the users or clients through 

which the user can betterunderstand the various phases of the product. These 

suggestions may be effective and useful forthe beginners of the product 

rather than the regular users such as research scholars, librarians 

andadministrators of various web-sites. With these suggestions, the user 

need not waste his time inscrolling the documents up and down, browsing 

through the web, visiting libraries in search ofdifferent books and … The 

following are the various reading suggestions that the user can followin-

ordertocompletelyunderstandaboutourproductandtosave time:- 

• It would help you if you start with Wikipedia.com. It lets you know 

the basic concept ofevery keyword you require. First learn from it 

what is OCR? And how does it work basedonaGridinfrastructure? 

• Now you can proceedyour further reading with theintroduction of 

our productweprovided in our documentation. From these two steps 

you completely get an in-depth ideaoftheuse 

ofourproductandseveralprocessesinvolvedinit. 

• Themoreyouneedistheimplementationoftheproduct.Forthisyoucanvisi

tFreeOCR.comwhereyoucan view how thesample OCRworksand 

youcantryit. 

 

1.9PROBLEMSTATEMENT: 

 
• TraditionalmethodslikeBrailleexistusingwhichtheblindpeoplehavetot

raceandreadtext,whichis veryslowandnotverypractical. 

• ExistingOCRsystemsarenotautomaticandrequirefull-

fledgedcomputerstorunandhence arenoteffective. 

• ReaderMobilerunsonacellphoneandallowstheusertoreadmail,receipts,

fliers,andmanyotherdocuments 

 

• 2.LITERATUREREVIEW 

 

A feasibility study is a high-level capsule version of the entire System 

analysis and DesignProcess. The study begins by classifying the problem 



definition. Feasibility is to determine if it’sworth doing. Once an acceptance 

problem definition has been generated, the analyst develops alogical model 

of the system. A search for alternatives is analyzed carefully. There are 3 

parts infeasibilitystudy. 

• TECHNICALFEASIBILITY 

Evaluating the technical feasibility is the trickiest part of a feasibility study. 

This is because, atthis point in time, not too many detailed design of the 

system, making it difficult to access issueslike performance, costs on (on 

account of the kind of technology to be deployed) etc. A 

numberofissueshavetobeconsideredwhiledoinga technical 

analysis.Understandthedifferenttechnologies involved in the proposed 

system before commencing the project we have to be veryclear about what 

are the technologies that are to be required for the development of the 

newsystem. Find out whether the organization currently possesses the 

required technologies. Is 

therequiredtechnologyavailablewiththeorganization?. 

 
• OPERATIONALFEASIBILITY 

 

Proposed project is beneficial only if it can be turned into information 

systems that will meetthe organizations operating requirements. Simply 

stated, this test of feasibility asks if 

thesystemwillworkwhenitisdevelopedandinstalled.Aretheremajorbarriersto

Implementation?Herearequestionsthatwillhelp test theoperational 

feasibilityofaproject: 

 

• Is there sufficientsupport for the projectfrom managementfrom users? If 

the currentsystem is well liked and used to the extent that persons will 

not be able to see reasons forchange,theremaybe resistance. 

 

• Arethecurrentbusinessmethodsacceptabletotheuser?Iftheyarenot,Usersm

aywelcomea change thatwillbringabouta 

moreoperationalandusefulsystems. 

 

• Havetheuser beeninvolvedintheplanninganddevelopmentoftheproject? 



 
• Earlyinvolvementreduces the chances of resistance to the system andin 

general andincreasesthelikelihoodofsuccessfulproject. 

 

Since the proposed system was to help reduce the hardships encountered. In 

the existing manualsystem,the newsystemwasconsideredtobe 

operationalfeasible. 

 
• ECONOMICFEASIBILITY 

Economic feasibility attempts to weigh the costs of developing and 

implementing a new system,against the benefits that would accrue from 

having the new system in place. This feasibility studygives the top 

management the economic justification for the new system. A simple 

economicanalysis which gives the actual comparison of costs and benefits 

are much more meaningful inthis case. In addition, this proves to be a useful 

point of reference to compare actual costs as theproject progresses. There 

could be various types of intangible benefits on account of 

automation.These couldincludeincreased customer 

satisfaction,improvementin productquality 

betterdecisionmakingtimelinessofinformation,expeditingactivities,improved

accuracyofoperations,betterdocumentationandrecordkeeping,fasterretrievalo

finformation,betteremployeemorale. 

 
• TRAINING 

 

Training is a very important process of working with a neural network. As 

seen from neuralnetworks, there are two forms of training that can be 

employed with a neural network. They arenamely:- 

 

• Un-SupervisedTraining 

 

• SupervisedTraining 

 
Supervised training provides the neural network with training sets and the 

anticipated output.Unsupervised training supplies the neural network with 

training sets, but there is no anticipatedoutputprovided. 



 

2.4.1UNSUPERVISEDTRAINING 

 

Unsupervised training is a very common training technique for Kohonen 

neural networks. Wewill discuss how to construct a Kohonen neural 

network and the general process for trainingwithoutsupervision. 

 

Whatismeantby training withoutsupervision is thatthe neural network is 

provided withtraining sets, which are collections of defined input values. 

But the unsupervised neural networkisnotprovidedwithanticipatedoutputs. 

 

Unsupervised training is usually used in a classification neural network. A 

classification neuralnetwork takes input patterns, which are presented to the 

input neurons. These input patterns arethen processed, and one single 

neuron on the output layer fires. This firing neuron can be 

thoughtofastheclassificationofwhichgrouptheneuralinputpatternbelongedto.

Handwritingrecognitionis a goodapplicationofaclassificationneuralnetwork. 

 

The input patterns presented to the Kohonen neural network are the dot 

image of the 

characterthatwashandwritten.Wemaythenhave26outputneurons,whichcorres

pondtothe26lettersof the English alphabet. The Kohonen neural network 

should classify theinputpattern into oneofthe26inputpatterns. 

 

During the training process the Kohonen neural network in handwritten 

recognition is presentedwith 26inputpatterns.The network is configured 

toalsohave 26 output patterns.As theKohonen neural network is trained the 

weights should be adjusted so that the input patterns areclassified into the 26 

output neurons. This technique results in a relatively effective method 

forcharacterrecognition. 

 

Another common application for unsupervised training is data mining. In 

this case you have alargeamountofdata,butyoudonot 

oftenknowexactlywhatyouarelookingfor.Youwantthe 

 



neural network to classify this data into several groups. You do not want to 

dictate, ahead of time,to the neural network which input pattern should be 

classified to which group. As the neuralnetwork trains the input patterns will 

fall into similar groups. This will allow you to see whichinputpatterns 

wereincommongroups. 

 

• 2.4.2SUPERVISEDTRAINING 

 

The supervised trainingmethod is similar to the unsupervised trainingmethod 

inthat trainingsets are provided. Justas with unsupervised training these 

trainingsets specify inputsignals tothe neuralnetwork. 

 

Theprimary differencebetween supervisedandunsupervisedtrainingisthatin 

supervisedtraining the expected outputs are provided. Thisallows the 

supervised training algorithm toadjust the weight matrix based on the 

difference between the anticipated output of the 

neuralnetwork,andtheactualoutput. 

 

There are several popular training algorithms that make use of supervised 

training. One of themost common is the back-propagation algorithm. It is 

also possible to use an algorithm such assimulated annealingoragenetic 

algorithmtoimplementsupervisedtraining 

 

 

 
• INTRODUCINGKOHONENNEURALNETWORK 

 

TheKohonenneuralnetworkdiffersconsiderablyfromthefeed-

forwardbackpropagationneural network. The Kohonen neural network 

differs both in how it is trained and how it recalls apattern. The Kohonen 

neural network does not use any sort of activation function. Further, 

theKohonenneuralnetworkdoes notuseanysortofabias weight. 

 

Output from the Kohonen neural network does not consistof the output of 

several neurons.When a pattern is presented to a Kohonen network one of 

the output neurons is selected as a"winner". This "winning" neuron is the 

output from the Kohonen network. Often these "winning"neurons 



representgroups in the data thatis presented to the Kohonen network. For 

example,inan OCR program that uses 26 output neurons, the 26 output 

neurons map the input patterns intothe 26lettersoftheLatinalphabet. 

 

The most significant difference between the Kohonen neural network and 

the feed forward backpropagation neural network is that the Kohonen 

network trained in an unsupervised mode. Thismeans that the Kohonen 

network is presented with data, but the correct output thatcorrespondsto that 

data is not specified. Using the Kohonen network this data can be classified 

into groups.We willbeginourreview 

oftheKohonennetworkbyexaminingthetrainingprocess. 

 

ItisalsoimportanttounderstandthelimitationsoftheKohonenneuralnetwork.Ne

uralnetworks with only twolayers can only be applied to linearly separable 

problems. This is thecase with the Kohonen neural network. Kohonen neural 

networks are used because they are 

arelativelysimplenetworktoconstructthatcanbe trainedveryrapidly. 

 

A "feed forward" neural network is similar to the types of neural networks 

that we are readyexamined. Justlikemany other neural network types 

thefeedforward neural network beginswith an input layer. This input layer 

must be connected to a hidden layer. This hidden layer canthen be connected 

to another hidden layer or directly to the output layer. There can be 

anynumber of hidden layers so long as at least one hidden layer is provided. 

In common use mostneural networks will have only one hidden layer. Itis 

very rarefor a neural network to havemore than two hidden layers. We will 

now examine,in detail, and the structure of a "feedforwardneuralnetwork". 

 

• TheStructureofa FeedForwardNeuralNetwork 

 

A"feedforward"neuralnetworkdiffersfromtheneuralnetworkspreviouslyexamined. 

Figure2.1showsatypicalfeedforwardneuralnetworkwithasinglehiddenlayer. 

 
 
 



 

 

 

Figure2FeedForwardNeuralNetwork 

 

• TheInputLayer 

 

The input layer to the neural network is the conduct through which the 

external environmentpresents a pattern to the neural network. Once a pattern 

is presented to the input layer of theneural network the output layer will 

produce another pattern. In essence this is all the neuralnetwork does. The 



input layer should represent the condition for which we are training the 

neuralnetworkfor.Everyinputneuronshouldrepresentsomeindependentvariabl

ethathasaninfluence overtheoutputoftheneuralnetwork. 

 

It is important to remember that the inputs to the neural network are floating 

point 

numbers.ThesevaluesareexpressedastheprimitiveJavadatatype"double".Thisi

snottosaythatyou 

 

canonlyprocessnumericdatawiththeneuralnetwork.If 

youwishtoprocessaformofdatathatisnon-

numericyoumustdevelopaprocessthatnormalizesthisdatatoanumericrepresent

ation. 

 

TheOutputLayer 

 

Theoutputlayerof theneural networkiswhatactuallypresentsapattern 

totheexternalenvironment. Whatever patter is presented by the output layer 

can be directly traced back to theinput layer. The number of a output 

neurons should directly related to the type of work that theneuralnetworkis 

toperform. 

 

To consider the number of neurons to use in your output layer you 

mustconsider the intendeduse of the neural network. If the neural network is 

to be used to classify items into groups, then itis often preferable to have one 

output neurons for each groups that the item is to be assigned into.If the 

neural network is to perform noise reduction on a signal then it is likely that 

the number ofinput neurons will match the number of output neurons. In this 

sort of neural network you wouldone day he would want the patterns to 

leave the neural network in the same format as theyentered. 

 

For a specific example of how to choose the numbers of input and output 

neurons consider aprogram that is used for optical character recognition, or 

OCR. To determine the number ofneurons used for the OCR example we 

will first consider the input layer. The number of inputneurons thatwe will 

use is the number of pixels thatmightrepresentany given 



character.Characters processedby this program arenormalized touniversal 

size thatis represented by a5x7 grid. A 5x7 grid contains a total of 35 pixels. 

The optical character recognition programtherefore has 35inputneurons. 

 

The number of output neurons used by the OCR program will vary 

depending on how manycharacters the program has been trained for. The 

default training file that is provided with theoptical character recognition 

program is trained to recognize 26 characters. As a result using thisfile the 

neural network would have 26 output neurons. Presenting a pattern to the 

input neuronswillfiretheappropriate outputneuron 

thatcorrespondstotheletterthattheinputpatterncorrespondsto. 

 

2.6.VISIONBASEDASSISTIVESYSTEMFORLABELDETECTIONWI

THVOICEOUTPUT 

A camera based assistive text reading framework to help blind persons read 

text labels andproduct packaging from hand-held object in their daily resides 

is proposed. To isolate the objectfrom cluttered backgrounds or other 

surroundings objects in the camera view, we propose anefficient and 

effective motion based method to define a region of interest (ROI) in the 

video byasking the user to shake the object. In the extracted ROI, text 

localization and recognition areconducted to acquire text information. To 

automatically localize the text regions from the objectROI, we propose a 

novel text localization algorithm by learning gradientfeatures of 

strokeorientationsanddistributionsof edgepixelsinan 

Adaboostmodel.Textcharacters in 

thelocalizedtextregionsarethenbinarizedandrecognizedbyoff-the-

shelfopticalcharacterrecognitionsoftware.Therecognizedtextcodesareoutputt

oblind usersin speech 

 

• INTRODUCTION 

 
Ofthe314millionvisuallyimpairedpeopleworldwide,45millionareblind.Recent

developments in computer vision, digital cameras and portable computers 

make it feasible toassist these individuals by developing camera based 



products that combine computer visiontechnology with other existing 

commercial products such optical character recognition (OCR)systems. 

 

 

 
Reading is obviously essential in today’s society. Printed text is everywhere 

in the form ofreports, receipts,bankstatements,restaurantmenus,classroom 

handouts, productpackages,instructionsonmedicinebottles,etc. 

 

 

 

 

 
The ability of people who are blind or have significant visual impairments to 

read printed 

labelsandproductpackageswillenhanceindependentlivingandfostereconomica

ndsocialself- 

 

sufficiency. Today, there are already a few systems that have some promise 

for portable use, buttheycannothandleproductlabelling 

 

Selectively extract the image of the objectheldby the blind user from the 

cluttered backgroundor other neutral objects in the camera view; and 2) text 

localization to obtain image regionscontaining text, and text recognition to 

transform image-based text information into readablecodes. We use a mini 

laptop as the processing device in our current prototype system. The 

audiooutputcomponentis toinformthe blinduserofrecognizedtextcodes. 

 

• IMAGECAPTURINGANDPRE-PROCESSING 

 
The videois captured by using web-cam and theframes from the videois 

segregated andundergone to the pre-processing. First, get the objects 

continuously from the camera and adaptedto process. Once the object of 

interest is extracted from the camera image and it converted intogray image. 

Use haar cascade classifier for recognizing the character from the object. 

The workwith a cascade classifier includes two major stages: training and 



detection. For training need a setofsamples.There aretwotypes 

ofsamples:positive andnegative. 

 
 

To extract the hand-held object of interest from other objects in the camera 

view, ask users toshake the hand-held objects containing the text they wish 

to identify and then employ a motion-

basedmethodtolocalizeobjectsfromclutteredbackground. 

 

• AUTOMATICTEXTEXTRACTION 

 
In order to handle complex backgrounds, two novel feature maps to extracts 

text features basedon stroke orientations and edge distributions, respectively. 

Here, stroke is defined as a uniformregion with bounded width and 

significant extent. These feature maps are combined to build 

anAdaboostbasedtextclassifier. 

 

• TEXTREGIONLOCALIZATION 

 
Text localization is then performed on the camera based image. The 

Cascade-Adaboost classifierconfirms the existence of text information in an 

image patch but it cannot the whole images, 

soheuristiclayoutanalysisisperformedtoextractcandidateimagepatchesprepare

dfor textclassification. Text information in the image usually appears in the 

form of horizontal text stringscontainingnolessthanthree charactermembers. 



 

• TEXTRECOGNITIONANDAUDIOOUTPUT 

 
Textrecognition is performedby off-the-shelf OCR prior to output of 

informative words 

fromthelocalizedtextregions.Atextregionlabelstheminimumrectangularareafo

rtheaccommodationofcharactersinsideit,sotheborderof 

thetextregioncontactstheedgeboundary of the textcharacters. However, this 

experimentshow thatOCR generates betterperformance text regions are first 

assigned proper margin areas and binaries to segments 

textcharactersfrombackground 

 

The recognized textcodes are recorded in scriptfiles. Then, employ the 

MicrosoftSpeechSoftware Development Kit to load these files and display 

the audio output of text information.Blind users can adjust speech rate, 

volume and tone according to their preferences. Are designedto easily 

interface with dedicated computer systems by using the same USB 

technology that isfound on most computers. Static random-access memory 

(SRAM) is a type of a semiconductormemorythatusesbi-

stablelatchingcircuitrytostoreeachbit. 

 

ARM11 features are, Supports 4-64k cache sizes, Powerful ARMV6 

instruction set 

architecture,SIMD(SingleInstructionMultipleData)mediaprocessingextensio

nsdeliverupto2xperformance for video processing, and High-performance 

64-bit memory system speeds dataaccessfor 

mediaprocessingandnetworkingapplications.LAN9512/LAN9512i 

containsanintegrated USB2.0hub,two integrated 

downstreamUSB2.0PHYs,an integratedupstreamUSB 

2.0 PHY, a 10/100 Ethernet PHY, a 10/100 Ethernet Controller, a TAP 

Controller and EEPROMController. Flash memory is an electronic non-

volatile compute storage medium that can be anelectrically erased and 

reprogrammed. Earphones either have wires for connection to a signalsource 

such as an audio amplifier, radio, CD player, portable media player or have 

a wirelessreceiver,whichisusedtopickupsignalwithoutusinga cable 



 

The proposed system ensures to read printed text on hand-held objects 

for assisting blindpersons. In order to solve the common aiming problem for 

blind users, a motion-based method todetect the object of interestis 

projected, while the blind user simply shakes the object for 

acoupleofseconds.Thismethodcaneffectivelydistinguishtheobjectofinterestfro

mbackground or other objects in the camera view. An Adaboost learning 

model is employed tolocalize text in camera-based images .Off the shelf 

OCR is used to perform word recognition 

onthelocalizedtextregionsandtransforminto audiooutputforblindusers. 
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• INTRODUCTION 

 
Of the 314 million visually impaired people worldwide, 45 million 

are blind. Recentdevelopments in computer vision, digital cameras and 

portable computers make it feasible toassist these individuals by developing 

cam-era based products that combine computer visiontech-

neologywithotherexistingcommercialproductssuchopticalcharacterrecognitio

n(OCR) 

 

systems. Reading is obviously essential in today’s society. Printed text is 

everywhere in the formof reports, receipts, bank statements, restaurant 

menus, classroom handouts, product 

packages,instructionsonmedicinebottles,etc. 

 

The ability of people who are blind or have significant visual impairments to 

read printed labelsand product packages will enhance independent living 

and foster economic and social self-sufficiency. Today, there are already a 

few systems that have some promise for portable use, butthey cannot handle 

product labeling. For example, portable bar code readers designed to 

helpblind people identify differentproducts in an extensive product database 

can enable users whoare blindtoaccessinformationaboutthese 

productsthroughspeechandBraille. 

 

• PROJECTDESCRIPTION 

 
But a big limitation is that it is very hard for blind users to find the 

position of the bar codeand to correctly point the bar code reader at the bar 

code. Some reading assistive systems such aspen scanner might be 

employed in these and similar situations. Although a number of 

readingassistantshavebeen 

designedspecificallyforthevisuallyimpaired,toourknowledge,noexisting 

reading assistant can read text from the kinds of challenging patterns and 

backgroundsfoundonmanyeverydaycommercialproducts. 

 



Toassistblindpersonstoreadtextfromthesekindsofhand-

heldobjects,wehaveconceived of a camera based assistive text reading 

framework to track the object of 

interestwithinthecameraviewandextractprinttextinformationfromtheobject.O

urproposedalgorithm can effectively handle complex background and 

multiple patterns, and extract textinformationfrombothhand-heldobjects 

andnearbysignage. 

 

FLOWDIAGRAM: 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• 
BLOCKDIAGRAM: 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We have described a prototype system to read printed text on hand-

held objects forassisting blind persons. In order to solve the common aiming 

problem for blind users, we haveproposed a motion-based method to detect 

the object of interest, while the blind user simplyshakes the object for a 

couple of seconds. The automatic ROI detection and text 

localizationalgorithms were independently evaluated as unit tests to ensure 

effectiveness and robustness ofthe whole system. We subsequently 

evaluated this prototype system of assistive text readingusing images of 

hand-held objects captured by ten blind users in person. Two calibrations 

wereapplied to prepare for the system test. First, we instructed blind users to 

place hand-held objectwithin 

thecameraview.Sinceitisdifficultforblinduserstoaim 

theirheldobjects,weemployedacamerawithareasonablywideangle. 

 

In future systems, we will add finger point detection and tracking to 

adaptively instruct blindusers toaim the object.Second,in an applicable 

blind-assistive system,a 

textlocalizationalgorithmmightpreferhigherrecallbysacrificingsome 

precision 

 



When our application starts running it first check all the devices and 

resources which it needs areavailable or not. After that it checks the 

connection with the devices and gives control to the user.TheGUIfor theuser 

has thefollowingoptions.An optional label is usedfordisplayingtheimage 

taken from the camera. A status box is for representing the detected data 

from the image.The capture button is to detect the data from the image. The 

detect button is to detect the humanfrom the video streaming in front of the 

camera. The audio jack port is the output port here. TheRaspberry board 

comes with integrated peripherals like USB, ADC and Serial etc. On this 

boardweare 

installingLinuxoperatingsystemwithnecessarydriversforallperipheraldevices. 

 

• WORKINGPRINCIPLE 

 
When capture button is clicked this system captures the product image 

placed in front of theweb camera which is connected toARMmicrocontroller 

through USB .Afterselecting 

theprocessbuttonthecapturedlabelimageundergoesOpticalCharacterRecogniti

on(OCR)Technology.OCRtechnologyallowstheconversionofscannedimages

ofprintedtextorsymbols (such as a page from a book) into text or information 

that can be understood or editedusingacomputerprogram. 

 

The mostfamiliar exampleis the ability toscan a paper documentinto a 

computer where itcan then be edited in popular word processors such as 

Microsoft Word. However, there are manyother uses for OCR 

technology,including as a componentof larger systemswhich 

requirerecognition capability, such as the number plate recognition systems, 

or as tools involved increating resourcesforSALTdevelop-mentfrom 

printbased texts.In oursystem forOCRtechnology we are using 

TESSERACT library. Using Flite library the data will be converted toaudio. 

 

Camera acts as main vision in detecting the label image of the product or 

board then image isprocessedinternally andseparateslabelfromimageby 

usingopenCVlibrary andfinallyidentifiesthe productandidentifiedproduct 

name ispronouncedthroughvoice. 



 

Now it identifies received label image is converted to text by using tesseract 

library. Once theidentifiedla-bel nameisconverted to textandconverted 

textisdisplayedon display unitconnected to controller. Now converted text 

should be converted to voice to hear label name 

asvoicethroughearphonesconnectedtoaudiojackportusingflitelibrary. 
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Optical character recognition is the translation of optically scanned bitmaps 

of printed or writtentext into digitally editable data files. OCRs developed 

for many world languages are alreadyunderefficientuse. 

 
• ComputerVision 

 

Human intelligence is described as the capability to make decisions 

based on informationwhich is incomplete and noisy. This is the ability 

which makes human being the most 

superioramongstalllivingcreaturesintheworld. 

 
There are five senses that provide information to humans for making 

everyday decisions and outof these the senses of hearing and vision are the 

sharpest of all. The auditory sense helps 

usrecognizesoundsandclassifythem.Itisthissensewhichtellsusthatthepersonon 

thephoneisa friend because his voice is recognizable. We can differentiate 

between an endless variety ofsounds, voices, utterances and put them in 

exactly the slots they belong to, animal sounds,musical notes, wind 

swishing, the footsteps of a family member, all are within recognition 

rangeofapersonwithanormalsenseofhearing. 

 
The other one and the one more profound is the human vision which allows 

us to identify aknownpersonin acrowdofunknownsmerelyby 

castingacursoryglanceathim.Itallowsusto 

 

pick an object that belongs to us from a number of those looking exactly as 

ours, and by beingable to recognize a miss-spelt word in a sentence and 

unconsciously correct it. The fact is that thehuman mind is capable of 

identifying an image on features spontaneously determined and 

notpredefinedorpredetermined. 

 

 

 

With the development of technology these human processes are imitated to 

create intelligentmachines, so much for the immense growth of robotics and 



intelligent decision making systemsand yet the work done so far is not 

comparable to any natural involuntary human action orprocess. The 

hindrance however is that it is not practically possible toimitate all the 

functions ofthe human mind and make computer vision as efficient and 

accurate as the human eye but eventhough such a possibility may be remote, 

efforts are consistently being made to bring them asclose toitaspossible. 

 
Artificial Intelligence is a broad field of computer science taking into 

account a number of otherdisciplines that form the bulk of its study. One of 

the most popular definitions of ArtificialIntelligence (AI) was given by 

Elaine Rich and Kevin Knight as, ―Artificial Intelligence (AI) isthe study of 

how to make computers do things which, at the moment, people do better‖ 

[20]. Oneimportant branch of Artificial intelligence is Computer vision,as 

mentioned in Figure 1.1 thatshows few sub-branches of Computer Vision, 

the area of research which aims to imitate humanvision and forms the basis 

of all image acquisition, its processing, document understanding 

andrecognition.Computer vision relies on a solid understanding of the 

physical process of imageformation to obtain simple inference from 

individual pixel values like shape of the object and torecognize 

objectsusinggeometricinformationorprobabilistic techniques 

 
In its own turn document understanding is a vast and difficult area for the 

focus of research todaylies in being able to make content based searches 

which hope to allow machines to look beyondthe key words, headings or 

merely topics to find a piece of information. A far more 

streamlinedfieldofDocumentRecognitionandunderstandingisOpticalCharacte

rRecognitionwhichattempts to identify a single character from an optically 

read text image as a part of a word 

thatcanbethenusedtoprocessfurtherinformationon.Theareagainsrisingsignific

anceasmore 

 

andmoreinformationeachdayneedstostoredprocessedandretrievedratherthanb

eingkeyedinfromanalreadypresentprintedorhandwrittensource. 

 



 

 

 

 

 

Figure1.1: Sub-fieldsofArtificialIntelligence 

 

 
• CharacterRecognition 

 

Character recognition is a sub-field of pattern recognition in which 

images of charactersfrom a text image are recognized and as a result of 

recognition respective character codes 

arereturned,thesewhenrenderedgivethe textintheimage. 

 
The problem of character recognition is the problem of automatic 

recognition of raster images 

asbeingletters,digitsorsomeothersymbolanditislikeanyotherproblemincomput

ervision 

 

 
Character recognition is further classified into two types according to the 

manner in which inputis provided to the recognition engine. Considering 

figure 1.2 which shows the classificationhierarchyofcharacterrecognition 

 
thetwotypesofcharacter recognitionare: 

 

• On-linecharacterrecognition 

 

• Off-linecharacterRecognition 

 



 

 

 

 

Figure1.2: ClassificationofCharacterRecognition 

• 1.2.1 OnlineCharacterRecognition 

 

Online character recognition systems deal with character recognition 

in real time. Theprocess involves a dynamic procedure using special sensor 

based equipment that can captureinputfrom a transducerwhile textisbeing 

written on a pressure sensitive,electrostatic orelectromagnetic digitizing 

tablet. The input text is automatically converted with the help of 



arecognition algorithm to a series of electronic signals which can be stored 

for further processingin theform of letter codes.Therecognitionsystem 

functionson thebasisof thex 

andycoordinatesgeneratedinatemporalsequencebythepentipmovementsasthey

createrecognizable patterns onaspecialdigitizeras the textiswritten. 

 
• OfflineCharacterRecognition 

 

Thereisamajordifferenceintheinputsystemofoff-lineandon-

linecharacterrecognition which influences the design, architecture and 

methodologies employed to developrecognition systems for the two. In 

online recognition the input data is available in the form of atemporal 

sequence or real time text generated on a sensory device thus providing time 

sequencecontextual information. On the contrary in an off line system the 

actual recognition begins afterthe 

datahasbeenwrittendownasitdoesnotrequire realtime contextualinformation. 

 

 

 

Offlinecharacterrecognitionisfurtherclassifiedintwotypesaccordingtotheinput

providedtothe systemforrecognitionofcharacters.Theseare, 

 
• MagneticinkCharacterRecognition(MICR) 

 

• OpticalCharacter Recognition(OCR) 

 

• MagneticinkCharacterRecognition(MICR) 

 

MICR is a unique technology that relies on recognizing text which 

has been printed inspecial fonts with magneticink usually containingiron 

oxide.As themachine prepares to readthe code the printed characters become 

magnetized on the paper with the North Pole on the rightof each MICR 

character creating recognizable waveforms and patterns that are captured 

and usedfor further processing. The reading device is comparable to a tape 

recorder head that recognizesthe wave patterns of sound recorded on the 

magnetic tape.The system has been in efficient usefor a long time in banks 



around the world to process checks as results give high accuracy 

rateswithrelativelylowchances oferror. 

 

 

 

 

 
 

Therearespecialfontsfor MICR,themostcommonfontsbeingE-13BandCMC-7. 
 

• OpticalCharacterRecognition(OCR) 

 

Optical Character Recognition or OCR is the text recognition system 

that allows hardcopies of written orprintedtexttobe 

renderedintoeditable,softcopy versions.Itis thetranslation of optically 

scanned bitmaps of printed or written text into digitally editable data 

files.An OCR facilitates the conversion of geometric source objectintoa 

digitally representablecharacterinASCIIorUnicodescheme 

ofdigitalcharacterrepresentation[37]. 

 
Many a times we want to have an editable copy of the text which we have in 

the form of a hardcopy like a fax or pages from a book or a magazine. The 

system employs the use of an 

opticalinputdeviceusuallyadigitalcameraorascannerwhichpassthecapturedim

agestoarecognition system that after passing it through a number of 

processes convert it to a soft copylike anMSWorddocument. 

 
When we scan a sheet of paper we reformat it from hard copy to a soft copy, 

which we save as animage. The image can be handled as a whole but its text 

cannot be manipulated separately. Inorder to be able to do so, we need to ask 

the computer to recognize the text as such and to let usmanipulate it as if it 

was a text in a word document. The OCR application does that; it 

recognizesthecharactersandmakesthetexteditableandsearchable,whichiswhat

weneed.Thetechnology has also enabled such materials to be stored using 

much less storage space than thehard copy materials. OCR technology has 



made a huge impact on the way information is 

stored,sharedandcommunicated. 

 

 

 

 

 

 

 

 
OCRsareoftwo types, 

 

• OCRsforrecognizingprintedcharacters 

 

• OCRs forrecognizinghand-writtentext. 

 

 

 

 
OCRs meant for printed text recognition are generally more accurate and 

reliable because thecharacters belong to standard font files and it is 

relatively easier to match images with the onespresent in the existing library. 

As far as hand writing recognition is concerned the vast variety ofhuman 

writing styles and customs make the recognition task more challenging. 

Today we haveOCRsforprinted textin Latin scriptas an everyday tool in 

offices whilean OCRforhandwritingisstillin 

theresearchanddevelopmentstageto havemoreresultaccuracy. 

 
Optical Character Recognition (OCR) is one of the most common and useful 

applications ofmachine vision, which is a sub-class of artificial intelligence, 

and has long been a topic 

ofresearch,recentlygainingevenmorepopularitywiththedevelopmentofprototy

pedigitallibraries which imply the electronic rendering of paper or film 

based documents through animagingprocess. 

 
• HistoryofOCR 

 



The history of OCR dates back to the early 1950s with the invention 

of Gismo a machinethat could translate printed messages into machine codes 

for computer processing. The producthad been a combined effort of David 

Shepard, a cryptanalyst at (Armed Forces Security Agency)AFSA and 

Harvey Cook. The successful achievement was then followed by the 

construction ofthe world’s first OCR system, also by David Shepard under 

his Intelligent Machines ResearchCorporation.Shepard’s customersincluded 

TheReaders’ Digest,Standard Oil Company ofCalifornia for making credit 

card imprints, Ohio Bell Telephone Company for a bill stub readerand The 

U.S.Airforce forreadingandtransmittingteletypemessages. 

 
Another success came in the area of postal number recognition, 

which although crude inits inception stage became more refined with 

advancement in technology.By 1965 JacobRainbow an American inventor 

had patented an OCR for sorting mails which was then used bythe U.S. 

Postal Service. The OCR has since become an interesting field of research 

posingnumerouscomplexitiesand offering uniquepossibilitiesin 

theareasofArtificialIntelligenceand 

 

Computer Vision. As advancements were made and new challenges were 

undertaken it becamemore and more clear that the scope of such an 

undertaking, though attractive would be dauntingandadventurous. 

 
• OCRProcesses 

 

TheOCRprocess begins with thescanningandsubsequentdigital 

reproduction of thetextintheimage.Itinvolvesthefollowing discretesub-

processes,asshownin figure1.3. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure1.3:OCRProcesses 

 

 
• Scanning 

Aflat-

bedscannerisusuallyusedat300dpiwhichconvertstheprintedmaterialont

hepagebeing scannedintoabitmapimage. 



 

• DocumentImageAnalysis 

 

The bitmap image of the text is analyzed for the presence of 

skew or slant andconsequently these      are removed. Quite a lot of 

printed literature has combinations oftext and tables, graphs and other 

forms of illustrations. It is therefore important that the 

textareaisidentified separately fromtheotherimagesand could 

belocalized andextracted. 

 
• Pre-processing 

 

In this phase several processes are applied to the text image 

like noise and blurremoval, banalization, thinning, skeletonization, 

edge detection and some morphologicalprocesses, so as to get an OCR 

ready image of the text region which is free from noise andblur. 

 
• Segmentation 

 

If the whole image consists of text only, the image is first 

segmented into separatelines of text. These lines are then segmented 

into words and finally words into individualletters. Once the individual 

letters are identified, localized and segmented out in a textimage it 

becomes a matter of choice of recognition algorithm to get the text in 

the imageintoatextprocessor. 

 

 

 

• Recognition 

 

This is the most vital phase in which recognition algorithm is 

applied to the imagespresent in the text image segmented at the 

character level. As a result of recognitioncharacter code 

corresponding toits imageis returnedby the system which is then 



passedto a word processor to be displayed on the screen where it can 

be edited, modified andsavedinanewfileformat. 

 

Tesseract - an open-source OCR engine that has gained popularity among 

OCR developers. Eventhough it can be painful to implement and 

modify sometimes, there weren’t too many freeand powerful OCR 

alternatives on the market for the longest time. Tesseract began as 

aPh.D. research project in HP Labs, Bristol. It gained popularity and 

was developed by 

HPbetween1984and1994.In2005HPreleasedTesseractasanopen-

sourcesoftware. 

 
OCRopus - OCRopus is an open-source OCR system allowing easy 

evaluation and reuse of theOCR components by both researchers and 

companies. A collection of document analysisprograms, not a turn-

key OCR system. To apply it to your documents, you may need to 

dosomeimagepreprocessing,andpossiblyalsotrainnewmodels.Inadditio

ntotherecognitionscriptsthemselves,thereareseveralscriptsforgroundtr

utheditingandcorrection, measuring error rates, determining confusion 

matrices that are easy to use andedit. 

 

 

 
Ocular - Ocular works best on documents printed using a hand press, 

including those written inmultiple languages. It operates using the 

command line. It is a state-of-the-art historicalOCRsystem.Its 

primaryfeatures are: 

 

 

 
Unsupervisedlearning 

ofunknownfonts:requiresonlydocumentimagesandacorpusoftext.Abilitytoha

ndlenoisydocuments:inconsistentinking,spacing,verticalalignment 



Support for multilingual documents, including those that have considerable 

word-level code-switching. 

 
Unsupervised learning of orthographic variation patterns including archaic 

spellings and printershorthand. 

 
Simultaneous,jointtranscriptionintobothdiplomatic(literal)andnormalizedforms. 

 

SwiftOCR - I will also mention the OCR engine written in Swift since there 

is huge developmentbeing made 

intoadvancingtheuseoftheSwiftasthedevelopmentprogramminglangua

geused for deep learning. Check out blog to find out more why. 

SwiftOCR is a fast andsimple OCR library thatuses neural networks 

for image recognition. SwiftOCR 

claimsthattheirengineoutperformswellknownTessaractlibrary. 

 

 

 

In this blog post, we will put focus on Tesseract OCR and find out more 

about how it works andhow itis used. 

 

 

 

TesseractOCR 

 

Tesseract is an open source text recognition (OCR) Engine, available under 

the Apache 2.0license. It can be used directly, or (for programmers) 

using an API to extract printed textfrom images. It supports a wide 

variety of languages. Tesseract doesn't have a built-inGUI, but there 

are several available from the 3rdParty page. Tesseract is compatible 

withmany programminglanguages andframeworks through wrappers 

that can befound here.It can be used with the existing layout analysis 

to recognize text within a large document,or it can be used in 

conjunction with an external text detector to recognize text from 

animage ofasingletextline. 

 



 

 

 

 
 

OCRProcessFlowtobuildAPIwithTesseractfromablogpost 

 

Tesseract 4.00 includes a new neural network subsystem configured as a 

text line recognizer. Ithas its origins in OCRopus' Python-based 

LSTM implementation but has been 

redesignedforTesseractinC++.TheneuralnetworksysteminTesseractpre

-datesTensorFlowbutis 

 

compatiblewithit,asthereisanetworkdescriptionlanguagecalledVariable

GraphSpecificationLanguage (VGSL),that 

isalsoavailableforTensorFlow. 

 

 

 

To recognize an image containing a single character, we typically use a 

Convolutional NeuralNetwork (CNN). Text of arbitrary length is a 

sequence of characters, and such problemsare solved using RNNs and 

LSTM is a popular form of RNN. Read this post to learn 

moreaboutLSTM. 

 

 

 
Technology-Howitworks 

 

LSTMs are great at learning sequences but slow down a lot when the 

number of states is toolarge. There are empirical results that suggest it 

is better to ask an LSTM to learn a longsequence than a short 

sequence of many classes. Tesseract developed from OCRopusmodel 

in Python which was a fork of a LSMT in C++, called CLSTM. 

CLSTM is animplementation of the LSTM recurrent neural network 

model in C++, using the Eigenlibraryfornumericalcomputations. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tesseract3OCRprocessfrompaper 



 

LegacyTesseract3.xwasdependant onthemulti-stageprocesswherewecandifferentiatesteps: 
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Characterclassification 

 

Wordfindingwasdoneby organizingtextlinesintoblobs,and 

thelinesandregionsareanalyzed for fixed pitch or proportional text. 

Text lines are broken into words differentlyaccordingtothe kindof 

characterspacing.Recognition then proceeds as atwo-passprocess. In 

the first pass, an attempt is made to recognize each word in turn. Each 

wordthatissatisfactoryispassedtoanadaptiveclassifierastrainingdata.Th

eadaptiveclassifierthengetsachancetomore 

accuratelyrecognizetextlowerdownthepage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Modernization of the Tesseract tool was an effort on code cleaning 

and adding a new LSTMmodel. The input image is processed in 



boxes (rectangle) line by line feeding into theLSTMmodelandgiving 

output.Intheimagebelowwecanvisualizehowitworks. 

 

 

 

 

 
 

HowTesseractusesLSTMmodelpresentation 

 

After adding a new training tool and training the model with a lot of data 

and fonts, Tesseractachieves better performance. Still, not good 

enough to work on handwritten text and weirdfonts.Itispossible 

tofine-tuneorretraintoplayersforexperimentation. 

 

InstallingTesseract 

 

Installing tesseract on Windows is easy with the precompiled binaries found 

here. Do not 

forgettoedit―path‖environmentvariableandaddtesseractpath.ForLinux

orMacinstallationitisinstalledwithfew commands. 

 
After the installation verify that everything is working by typing command 

in the terminal orcmd: 

 
$tesseract--version 

 

Andyouwillseetheoutputsimilar to: 
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You caninstallthepythonwrapperfortesseractafterthisusingpip. 

 

$pipinstallpytesseract 

 

 

 
 

Tesseractlibrary is shipped with a handy command-line tool called tesseract. 

We can use thistool to perform OCR on images and the output is 

stored in a text file. If we want tointegrate 

TesseractinourC++orPythoncode,wewilluse Tesseract’sAPI. 

 

 

 

RunningTesseractwithCLI 

 

Call the Tesseractengine on the image with image_path andconvertimage to 

text, written linebylineinthecommandpromptbytypingthe following: 

 

 

 

$tesseractimage_pathstdout 

 

 

 
 

Towritetheoutputtextinafile: 

 



 

 
 

$tesseractimage_pathtext_result.txt 

 

 

 
 

To specify the language model name, write language shortcut after -l flag, 

by default it takesEnglishlanguage: 

 

 

 

$tesseractimage_pathtext_result.txt-leng 

 

 

 

 
By default, Tesseract expects a page of text when it segments an image. If 

you're just seeking toOCR a small region, try a different segmentation 

mode, using the --psm argument. Thereare14modes 

availablewhichcanbefoundhere.Bydefault,Tesseractfullyautomatesthe 

 

pagesegmentationbutdoesnotperformorientationandscriptdetection.To

specifytheparameter,typethefollowing: 

 
$tesseractimage_pathtext_result.txt-leng--psm6 

 

There is also one more important argument, OCR engine mode (oem). 

Tesseract 4 has two OCRengines — Legacy Tesseract engine and 

LSTM engine. There are four modes of operationchosenusingthe--

oemoption. 

 
• Legacyengineonly. 

 

• NeuralnetsLSTMengineonly. 

 

• Legacy+LSTMengines. 

 



• Default,basedonwhatisavailable. 

 

ResultoftheTes

seractOCRengi

neOCRwithPyt

esseractandOp

enCV 

Pytesseract is a wrapper for Tesseract-OCR Engine. It is also useful as a 

stand-alone invocationscript to tesseract, as it can read all image types 

supported by the Pillow and Leptonicaimaging libraries, including 

jpeg, png, gif, bmp, tiff, and others. More info about 

Pythonapproachreadhere.The codeforthistutorialcanbe 

foundinthisrepository. 

 

 

 

importcv2 

 

importpytesseract 

 

img=cv2.imread('image.jpg') 
 

# Adding 

custom 

optionscustom

_config= r'--

oem3--psm6' 



pytesseract.image_to_string(img,con

fig=custom_config)Preprocessingfo

rTesseract 

Toavoidallthewaysyourtesseractoutputaccuracycandrop,youneedtomakesuret

heimageisappropriatelypre-processed. 

 
Thisincludesrescaling,binarization,noiseremoval,deskewing,etc. 

 

TopreprocessimageforOCR,useanyofthefollowingpythonfunctionsorfollowth

eOpenCVdocumentation. 

 

 

 

 

 

 

 
CHAPTER5 

 
RESULTANDDISCUSSION: 

 
The existing project consists of Raspberry-Pi, PC and a speaker. Python 

language is used forcoding the Raspberry-pi. There are number of ways 

though which the input text can be convertedinto speech like string 

matching, frequency matching etc. Initially, the GPIO pins should 

beinitialised in order to use them as input or output. This can be coded in 

python by importingGPIO module. At first the coding is done for matching 

the English alphabets with the userdefined alphabets and playing the 

corresponding audio file. Audio files can be database or 

voicerecordings.Python coding provides onemore logic calledfrequency 

matching.In 

thismethodthefrequenciesonthebasisofrepetitionofalphabetsforeachwordshou

ldbewrittenandthen 

 



asperthecodinglogicallthewordshavingmatchedfrequenciesshouldbecalledan

dcorrespondingaudioforthatwordshouldbeplayed. 

 

 
 

Another method for converting the text into speech can be through the 

ASCII values of Englishletters. By using this method the coding length can 

be decreased. There are many Text to Speechconverters are there but there 

performance depends on the fact that the output voice is how muchclose to 

the human natural voice. For example, consider a name pretty, it can be a 

name of 

apersonaswellasitcanbedefinedasbeautiful.Thusitdependsonhowthewordsare

pronounced. Many text to speech engines does not give the proper 

pronunciation for such wordsthus combining some voice recordings can give 

more accurate result. The TTS system convertsan English text into a speech 

signal with prosodic attributes that improve its naturalness. Thereare many 

systems which include prosodic processing and generation of synthesized 

controlParameters.Theproposedsystemprovidesgoodqualityofsynthesizedspe

ech.Thetextprocessingcomponentprovidesreliablegrammaticalclassificationa

ndphonetictranscription 

 

Prototype implementation of the proposed system is done. Fig. 5 shows the 

image of the Text tospeech (TTS) conversion. The input string or word is 

given by the user to Raspberry-pi whichfurther uses python coding and some 

programming logic, calls the corresponding audio file ofthatinputtext.Thus, 

Text toSpeech conversionis done successfully for the set of words byusing 

some algorithm. Fig. 6 shows the hardware setup which includes 

Raspberrypi connected tothe computer. The work can be extended for using 

the video characteristics of Raspberry-pi tomake the proposed system more 

effective.The furtherapplication can alsobe extended tocontrollingthe 

electronic deviceslike LED throughspeechsignal. 

 

 

 
The proposed Text to speech (TTS) system was designed in order to 

produce an equivalentacoustic signal which goes in synchronization with the 



text which is provided as an input to theRaspberry-

Pisystem.TheprogrammingstrategyinvolvedtheGPIOlines,thedatabaseconnec

tivityandtheaudioamplifiers.This 

experimentalvalidationcanbeextendedtoconjoined 

 

soundsandwordsofhighercomplexityalso.ThescopeoftheRaspberry-

Piinspeechsynthesisandfeatureextractionis alsoquiteboundless. 
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: 



In this paper, we have described a prototype system to read printed text on 

hand-held objectsfor assistingblind persons. In order tosolve thecommon 

aiming problem for blind users, wehave proposed a motion-based method to 

detect the object of interest, while the blind user simplyshakes the object for 

a couple of seconds. This method can effectively distinguish the object 

ofinterestfrom background or other objects in the camera view. To extract 

text regions 

fromcomplexbackgrounds,wehaveproposedanoveltextlocalizationalgorithmb

asedonmodelsof 

 

stroke orientation and edge distributions. The corresponding feature maps 

estimate the globalstructural feature of text at every pixel. Block patterns 

project the proposed feature maps of 

animagepatchintoafeaturevector.Adjacentcharactergroupingisperformedtocal

culatecandidatesoftextpatchespreparedfortextclassification.AnAdaboostlearn

ingmodelisemployed to localize text in camera-based images. Off-the-shelf 

OCR is used to perform wordrecognition on the localized text regions and 

transform into audio output for blind users. Ourfuture work will extend our 

localization algorithm to process text strings with characters fewerthan three 

and to design more robust block patterns for text feature extraction. We will 

alsoextend our algorithm to handle no horizontal text strings. Furthermore, 

we will address thesignificant human interface issues associated with 

reading text by blind users It has been devel-oped by integrating features of 

all the hardware components and software used. In this paper, thecamera 

acts as input for the paper. As the Raspberry Pi board is powered the camera 

startsstreaming. The streaming data will be displayed on the screen using 

GUI application. When theobject for label reading is placed in front of the 

camera then the capture button is clicked toprovide image to the board. 

Using Tesseract library the image will be converted into data and 

thedatadetectedfrom 

theimagewillbeshownonthestatusbar.Theobtaineddatawillbepronounced 

through the ear phones using Flite library. Presence of every module has 

beenreasoned out and placed carefully thus contributing to the best working 



of the unit. In this 

byusinghighlyadvancedARM11boardthispaperhasbeenimplemented. 
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