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Abstract— In this project an innovative, efficient and real-

time cost beneficial technique that enables user to hear the 

contents of text images instead of reading through them as 

been introduced. This device basically can be used by people 

who do not know English and want it to be translated to their 

native language. This project is based on a prototype which 

helps user to hear the contents of the text images in the desired 

language. It involves extraction of text from the image and 

converting the text to translated speech in the user desired 

language. This is done with Raspberry Pi and a camera 

module by using the concepts of Tesseract OCR [Optical 

Character Recognition] engine, Google Speech API 

[Application Program Interface] which is the Text to speech 

engine and the Microsoft translator. This relieves the 

travellers as they can use this device to hear the English text 

in their own desired language. It can also be used by the 

visually impaired. 
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I. INTRODUCTION 

There are already many systems which read images and give 

voice output. But this system gives voice output in any 

language desired by the user. This is done by capturing the 

image which is to be read using a raspberry pi camera module. 

Raspberry pi is a credit card sized single board computer. The 

operating system used is Raspbian. A 15 cm ribbon cable is 

used to attach the camera module to the raspberry pi. The 

coding is done using python language. The Optical character 

recognition engine converts the images of text into machine 

encoded text and saves it in a text file. Tesseract is the OCR 

engine which is used for extracting the English text from the 

image and storing it in a text file. 

 The text to speech engine converts text to speech 

output. eSpeak is a speech synthesizer which can easily be 

used in raspberry pi for speech output in English. For 

translating it to other languages Google text to speech engine 

and Microsoft translator is used. Google text to speech is a 

screen reader which speaks the text on the screen. Microsoft 

translator is a multilingual statistical machine translation 

cloud service provided by Microsoft. It supports 53 different 

language systems. This translated speech output could be 

heard through speakers or head set. The platform being used 

for simulation of this model is putty in SSH (Secure Socket 

Shell). Putty is a free and open-source terminal emulator 

which is used to give commands to the raspberry pi. 

Generally, it is done using MATLAB but it is different here 

because translation module is an added feature which cannot 

be done using MATLAB. 

II. SYSTEM HARDWARE DESIGN 

The hardware consists of the following parts: Raspberry pi 

camera module, Raspberry pi 3 [model B] mounted with SD 

card, speakers, Internet connection via Ethernet or Wi-Fi, 

laptop. The Figure shown below gives the block diagram of 

system hardware design. 

 
Fig. 1: Hardware Components 

A. Raspberry Pi 3 Model B 

Raspberry Pi is an ARM based credit card sized Single Board 

Computer created by Raspberry Pi Foundation. An 8 GB SD 

card is ashed with Raspbian OS and is put into the slot. An 

Ethernet cable is put in its slot for network connection. Power 

supply is enabled and raspberry pi is connected to the laptop 

via a USB cable. SSH client putty is used to work with 

raspberry pi via command line interface. 

 
Fig. 2: Raspberry Pi 3 Model B 

 The technical specifications of raspberry pi 3 model 

B are: Broadcom BCM2837 Processor, Quad core ARM 

Cortex-A53, Clock Speed of 1.2GHz, 1 GB RAM, RJ45 Port 

for Network Connectivity, wireless LAN (Wi-Fi) and 

Bluetooth 4.1, 4 USB Ports, GPIOs, Camera Interface is a 15- 

pin MIPI, Power Supply is of 2.5 A. 
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B. Raspberry Pi Camera Module 

The camera module is connected with the camera serial 

interface of the raspberry pi using the 15 pin ribbon cable. 

Enable the camera support in the configurations. This helps 

in capturing a 5 MP resolution image by a single command. 

The command 

Is: sudo raspistill -o image.jpg 

 
Fig. 3: Raspberry Pi 3 Model B with Camera Module 

 The Figure above shows a raspberry pi 3 model B 

with a raspberry pi camera module connected via a 15 pin 

ribbon cable. 

 The specifications of raspberry pi camera module 

are: 5MP of image resolution, supports video and still images, 

has a 15 pin ribbon cable. 

C. Pushbutton Switch Set Up 

 
Fig. 4: Circuit Connection to Raspi Board 

In Fig.3, When the GPIO pin is set as input, it is floating and 

has no defined voltage level, to detect whether the input is 

high or low, simple resistive circuit is needed so that it is 

always connected and reads either high or low voltage. One 

of the terminals of switch S1 is connected to ground (GPIO 

pin 6) through pull-down resistor R1 of 10kiloohm. The other 

terminal is connected to 3.3V of GPIO pin 1. When S1 is 

pressed, a high voltage is read on GPIO pin 16. When S1 is 

released, GPIO pin 16 is connected to ground through R1, 

hence a low voltage is read by GPIO pin 16.When pushbutton 

S1 is pressed, the webcam takes a picture of the text (after 

delay). 

III. SYSTEM SOFTWARE DESIGN 

The system software design consists of various phases which 

help is producing the end result. A machine understands the 

text of the image and gives a voice output with the processing 

of these phases. The various phases are: Image to text 

conversion (OCR), Text to speech and Microsoft translator. 

Primarily, the camera captures the image and stores it as an 

image _le with .jpg extension. The OCR engine converts it 

from image file to text file by extracting the numbers and 

characters of English alphabet only provided the text is 

printed. It cannot recognize handwritten texts. It is then 

converted to a .flac file by running a command using eSpeak, 

a text to speech engine. The ac file is given as an input to a 

python program which gives a translated speech and text 

output using Google text to speech engine and Microsoft 

translator. The Fig. 5 gives the block diagram of system 

software design. 

 
Fig.5 Software Design 

A. Image to Text Converter 

The raspberry pi camera module captures the image which is 

to be read and the image _le is stored in the folder. The 

tesseract software is installed in the raspberry pi by a 

command (2). The command is: sudo apt-get install tesseract-

ocr 

 OCR is important element in this module. OCR or 

Optical Character Recognition is a technology that 

automatically recognize the character through the optical 

mechanism, this technology imitate the ability of the human 

senses of sight, where the camera becomes a replacement for 

eye and image processing is done in the computer engine as 

a substitute for the human brain. Tesseract OCR is a type of 

OCR engine with matrix matching. The selection of Tesseract 

engine is because of its exibility and extensibility of machines 

and the fact that many communities are active researchers to 

develop this OCR engine and also because Tesseract OCR 

can support 149 languages. In this project we are identifying 

English alphabets. Before feeding the image to the OCR, it is 

converted to a binary image to increase the recognition 

accuracy. Image binary conversion is done by using Image 

magick software, which is another open source tool for image 

manipulation. The output of OCR is the text, which is stored 

in a file (speech.txt) .Machines still have defects such as 

distortion at the edges and dim light effect, so it is still 

difficult for most OCR engines to get high accuracy text. It 

needs some supporting and condition in order to get the 

minimal defect. 

B. Text To Speech Synthesizer 

It is an software used to synthesize speech from text. A TTS 

Engine converts written text to a phonemic representation, the 
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phonemic representation is converted to waveforms that can 

give a sound output. eSpeak is a software which can be easily 

used in a raspberry pi by installing eSpeak engine. Here it is 

used for converting the text file into an audio file using .ac 

extension file. Flac stands for free lossless audio codec. It is 

an audio coding format for lossless compression of digital 

audio. At the end of this phase an audio file is created. 

 
Fig. 6: Block Diagram of Text To Speech Device 

C. Translation & Speech Output 

The ac _le is an input to the python program which gives a 

translated speech output with the specified language. The 

program has MPlayer, Google TTS engine and the credentials 

for translator services within it. MPlayer can play a wide 

variety of media formats, namely any format supported by 

FFmpeg libraries, and can also save all streamed content to a 

file locally. A companion program, called MEncoder, can 

take an input stream or _le and transcode it into several 

different output formats, optionally applying various 

transforms along the way. Google text to speech engine is 

also used for converting the text to speech. Microsoft 

translator is a multilingual statistical machine translation 

cloud service provided by Microsoft. 

 The output is heard by connecting the speakers to 

the audio jack and enabling it in the raspberry pi 

configuration. The volumes can be adjusted by alsamixer. 

The translated speech output can be heard through the 

speakers. 

IV. EXPERIMENTAL ANALYSIS & RESULT 

A. Experimental Analysis 

Any number or character in English alphabet can be read by 

this device. Here English paragraph is taken as input and 

analyzed. A printed image of a paragraph is the input. The 

raspberry pi camera module is used to capture the image by a 

single command. The image is captured by the camera 

module and stored in a .jpg file format by a 15 pin ribbon 

cable. The captured image is converted to .txt file. The text 

file is then converted to .ac file which is given as input for 

translation. The python program is then executed for 

translated speech output. 

 
Fig. 7: Experimental Setup 

B. Result 

Experimental setup was made as shown in the figures above. 

The text to be read was kept in the slot provided. In the first 

case EN button was pressed. The camera captured the image 

of the text which was then converted to speech. Further the 

output was given through speakers. When TN button was 

pressed, camera captured the image of the English text, 

converted it into text and uploaded it into Microsoft cloud 

document. Corresponding Tamil text was given to espeak 

Tamil version which gave voice output in Tamil. 

V. CONCLUSION 

This device can be used by the People with poor vision or 

visual dyslexia or totally blindness. It can also be used by 

people who do not have the ability to read or write. This 

project helps the travelers to hear their native language when 

they are in foreign country. People with speech loss or totally 

dumb person can utilize this approach to turn typed words 

into vocalization. Future enhancements can be made in the 

extraction of text from handwritten papers and image to text 

conversion for more accuracy. 
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