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Abstract— Optical character recognition (OCR) is the 

identification of printed characters using photoelectric 

devices and computer software. It converts images of typed, 

handwritten or printed text into machine encoded text from 

scanned document or from subtitle text superimposed on an 

image. In this research these images are converted into audio 

output. OCR is used in machine process such as cognitive 

computing, machine translation, text to speech, key data and 

text mining. It is mainly used in the field of research in 

Character recognition , Artificial intelligence and computer 

vision .In this research , as the recognition process is done 

using OCR the character code in text files are processed using 

Raspberry Pi device on which it recognizes character using 

tesseract algorithm and python programming and audio 

output is listened. To use OCR for pattern recognition to 

perform Document image analysis (DIA) we use information 

in grid format in virtual digital library’s design and 

construction. This research mainly focuses on the OCR based 

automatic book reader for the visually impaired using 

Raspberry PI. Raspberry PI features a Broadcom system on a 

chip (SOC) which includes ARM compatible CPU and an on 

chip graphics processing unit GPU. It promotes Python 

programming as main programming language with support 

for BBC BASIC. 
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I. INTRODUCTION 

Visually impaired people report numerous difficulties with 

accessing printed text using existing technology, including 

problems with alignment, focus, accuracy, mobility and 

efficiency. We present a smart device that assists the visually 

impaired which effectively and efficiently reads paper printed 

text. The proposed project uses the methodology of a camera 

based assistive device that can be used by people to read Text 

document. The framework is on implementing image 

capturing technique in an embedded system based on 

Raspberry Pi board. The design is motivated by preliminary 

studies with visually impaired people, and it is small scale and 

mobile, which enables a more manageable operation with 

little setup. In this project we have proposed a text read out 

system for the visually challenged. The proposed fully 

integrated system has a camera as an input device to feed the 

printed text document for digitization and the scanned 

document is processed by a software module the OCR 

(optical character recognition engine). A methodology is 

implemented to recognition sequence of characters and the 

line of reading. As part of the software development the 

OpenCV (Open source Computer Vision) libraries is utilized 

to do image capture of text, to do the character recognition. 

Most of the access technology tools built for people with 

blindness and limited vision are built on the two basic 

building blocks of OCR software and Text to Speech (TTS) 

engines. Optical character recognition (OCR) is the 

translation of captured images of printed text into machine 

encoded text. OCR is a process which associates a symbolic 

meaning with objects (letters, symbols an number) with the 

image of a character. It is defined as the process of converting 

scanned images of machine printed into a computer process 

able format. Optical Character recognition is also useful for 

visually impaired people who cannot read Text document, but 

need to access the content of the Text documents. Optical 

Character recognition is used to digitize and reproduce texts 

that have been produced with non-computerized system. 

Digitizing texts also helps reduce storage space. Editing and 

Reprinting of Text document that were printed on paper are 

time consuming and labour intensive. It is widely used to 

convert books and documents into electronic files for use in 

storage and document analysis. OCR makes it possible to 

apply techniques such as machine translation, text to speech 

and text mining to the capture / scanned page. The final 

recognized text document is fed to the output devices 

depending on the choice of the user. The output device can be 

a headset connected to the raspberry pi board or a speaker 

which can spell out the text document aloud. 

II. BLOCK DIAGRAM OF PROPOSED METHOD 

The figure 1 illustrates the block diagram of proposed 

method. The framework of the proposed project is the 

raspberry pi board. The raspberry pi B+ is a single board 

computer which has 4 USB ports, an Ethernet port for internet 

connection, 40 GPIO pins for input/ output, CSI camera 

interface, HDMI port, DSI display interface, SOC (system on 

a chip), LAN controller, SD card slot, audio jack, and RCA 

video socket and 5V micro USB connector. 

 
Fig. 1: Block Diagram of Proposed Method 

The power supply is given to the 5V micro USB 

connector of raspberry pi through the Switched Mode Power 

Supply (SMPS). The SMPS converts the 230V AC supply to 

5V DC. The web camera is connected to the USB port of 

raspberry pi. The raspberry pi has an OS named RASPION 

which process the conversions. The audio output is taken 

from the audio jack of the raspberry pi. The converted speech 

output is amplified using an audio amplifier. The Internet is 

connected through the Ethernet port in raspberry pi. The page 
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to be read is placed on a base and the camera is focused to 

capture the image. The captured image is processed by the 

OCR software installed in raspberry pi. The captured image 

is converted to text by the software. The text is converted into 

speech by the TTS engine. The final output is given to the 

audio amplifier from which it is connected to the speaker. 

Speaker can also be replaced by a headphone for 

convenience. 

III. SEGMENTATION 

After preprocessing, the noise free image is passed to the 

segmentation phase. It is an operation that seeks to 

decompose an image of sequence of characters into sub image 

of individual symbol (characters). The binarized image is 

checked for inter line spaces. If inter line spaces are detected 

then the image is segmented into sets of paragraphs across the 

interline gap. The lines in the paragraphs are scanned for 

horizontal space intersection with respect to the background. 

Histogram of the image is used to detect the width of the 

horizontal lines. Then the lines are scanned vertically for 

vertical space intersection. Here histograms are used to detect 

the width of the words. Then the words are decomposed into 

characters using character width computation 

A. Feature Extraction 

Feature extraction is the individual image glyph is considered 

and extracted for features. First a character glyph is defined 

by the following attributes: 

1) Height of the character; 

2) Width of the character; 

3) Numbers of horizontal lines present short and long; 

4) Numbers of vertical lines present short and long; 

5) Numbers of circles present; 

6) Numbers of horizontally oriented arcs; 

7) Numbers of vertically oriented arcs; 

8) Centroid of the image; 

9) Position of the various features; 

10) Pixels in the various regions. 

B. Image to Text Converter 

The ASCII values of the recognized characters are processed 

by Raspberry Pi board. Here each of the characters is matched 

with its corresponding template and saved as normalized text 

transcription. This transcription is further delivered to audio 

output. 

C. Text To Speech 

The scope of this module is initiated with the conclusion of 

the receding module of Character Recognition. The module 

performs the task of conversion of the transformed Tamil text 

to audible form. The Raspberry Pi has an on board audio jack, 

the on board audio is generated by a PWM output and is 

minimally filtered. A USB audio card can greatly improve the 

sound quality and volume. Two options of attaching a 

microphone into Raspberry Pi. One is to have USB mic, 

another to have an external USB sound card. 

IV. SAMPLE IMAGE 

The following image which is captured by the webcam 

contains the following word. This image is in the jpeg format 

which has to be converted into text. 

 
Fig. 2: Text in Front of Webcam 

A. Webcam Image 

 
Fig. 3: Image Captured by Webcam 

V. HARDWARE IMPLEMENTATION 

The hardware of the proposed work consists of a raspberry pi 

board interfaced with a USB camera. Wi-Fi dongle is 

connected to the system for internet connection which is 

taken to Pi through LAN cable. A 5mp camera is connected 

to one of the USB port of raspberry pi. A 5V supply is given 

to Raspberry pi from the system through a power cable. A 

speaker is also connected to the raspberry pi to give the 

speech signal. 

 
Fig. 4: Hardware implementation 

VI. OPERATING SOFTWARE-PUTTY 

This is the primary software need to be installed. It can be 

downloaded in the provided link as follow, Download Putty. 

As, it is downloaded, it needs to be installed following some 
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few normal steps of installation. For Configuration, double 

click the icon of Putty after the completion of installation and 

enter the IP address of Raspberry Pi as shown in the below 

figure. 

 
Fig. 5: Putty Software 

VII. RESULT & CONCLUSION 

In this research, we have described a prototype system to read 

printed text and hand held objects for assisting the blind 

people. To extract text regions from complex backgrounds, 

we have proposed a novel text localization algorithm based 

on models of stroke orientation and edge distributions. The 

corresponding feature maps estimate the global structural 

feature of text at every pixel. Block patterns project the 

proposed feature maps of an image patch into a feature vector. 

Adjacent character grouping is performed to calculate 

candidates of text patches prepared for text classification. An 

Adaboost learning model is employed to localize text in 

camera based images. Off the shelf OCR is used to perform 

camera then the capture button is clicked to provide image to 

the board. Using Tesseract library the image will be 

converted into data and the data detected from the image will 

be shown on the status bar. The obtained data will be 

pronounced through the ear phones using Flite library. 
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