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Abstract 
Today’s world must be accessible to everyone regardless of a person’s disabilities or impairments and one should be able to 
interact and connect with the world at their own comfort zone. In this model, a Raspberry Pi 3B is used to develop a Human 
Computer Interface to assist the visually challenged to communicate and express their thoughts and ideas. The model 
encompasses a Text-to-Speech module, which uses a Raspberry Pi camera module to click a picture of a printed running 
English text, which is scanned and recognized by Optical Character Recognition mechanism. Finally, the text recognized is 
converted into speech. The model also embeds a Speech-to-Text module, which converts English speech into text. 
Keywords: Human Computer Interaction, Raspberry Pi, Optical Character Recognition, Text-to-Speech, Speech-to-
Text 

1. INTRODUCTION 
The world today is going through a wave of digitalization. As a result, all information is represented in digital format, 
which makes it accessible, just by a click of a button or a swipe on screen. However, this accessibility is not compatible 
with everyone in this world. There are people with various disabilities who face challenges in their day-to-day lives just 
because some or all part of this digitalized information is not accessible by them. 

1.1  Raspberry Pi 
Raspberry Pi [9] is a mini, credit sized computer that can do everything a laptop or desktop does and is used to explore 
computing. Its small size and high computing ability makes it easily portable and remotely accessible. Thus, a physical 
model is developed using this minicomputer and a Raspberry Pi camera, which is attached to Raspberry Pi 3B.  

1.2 Optical Character Recognition 
OCR is a mechanism that converts characters in an image or a scanned document into machine-encoded text, i.e. 
ASCII code. In this model, Tesseract OCR engine is used which scans the document, breaks down the text into separate 
words, analyzes and converts into ASCII codes. 

1.3  Text-to-Speech 
TTS mechanism takes alphanumeric text input through mouse, keyboard or camera, processes the input fed and 
produces the output aloud as speech, which is heard through speakers. It is extremely useful in reading large amount of 
text for visually challenged people. 

1.4  Speech-to-Text 
STT is a mechanism where input is given to the system by wired or wireless microphones. The input is transcribed into 
words, which is displayed onto the screen. STT helps to generate lots of words without manual typing. 
 

1.5 Literature Review 
Over the years, many papers have talked about developing an interface for the visually impaired, analyzed different 
Text-to-Speech and Speech-to-Text methodologies. Each of them provide a diverse and inspiring insight on Human 
Computer Interface. 
 

1.   According to Abhishek Mathur et al. AI based reading system using OCR is an artificial intelligence reading 
system developed using a smartphone camera combined with OCR (Optical Character Recognition). This 
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application detects the text using the camera, scans the text, and then converts it into digital text, which is 
recognized by the system and displays the translated text and gives speech output. [1] 

2.   Saeed Mian Qaisar et al. propose an effective scene to text conversion and pronunciation method. The system 
is helpful for people with reading disabilities such as visual impaired people to be able to understand the 
written text during their daily life like medicine boxes, elementary food products, caution notices, etc. The 
system acquires images by using integrated camera. It enhances the acquired image by employing CLAHE 
next step, it detects text regions via MSER and identifies characters via OCR and then regroups these 
characters to form meaningful words. Finally, the detected words are pronounced by using the TTS. [2] 

3.   Jisha Gopinath et al. have suggested an approach for image to speech conversion using optical character 
recognition and text to speech technology. By this approach, text can be read from a document, Web page or e-
Book and can generate synthesized speech through a computer's speakers or phone’s speaker. [3] 

4.   In this research, Aaron James S et al. describe a prototype system to read printed text and hand held objects for 
assisting the blind people. To extract text regions from complex backgrounds, a novel text localization 
algorithm based on models of stroke orientation and edge distributions is proposed. As the Raspberry Pi board 
is powered, the camera starts streaming. The streaming data will be displayed on the screen using GUI 
application. When the object for label reading is placed in front of the 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 earphones using Flite library. [4] 
 

5.   Mohd Bilal Ganai et al. in this paper have implemented a text to speech conversion system using concatenated 
phoneme library techniques. A system is developed which produces more human like speech using recorded 
phonemes. The system is an advantage over available text to speech conversion system in the way our system 
produces the sound, which is very much human like. The system is analyzed qualitatively. [5] 

 
6.   Miss.Prachi Khilari et al. present a paper, which gives an overview of major technological perspective and 

appreciation of the fundamental progress of speech to text conversion and gives overview technique developed 
in each stage of classification of speech to text conversion. [6] 

 
7.   Deepa V.Jose et al. propose a system, which aims to overcome the cumbersome and inconvenient way of 

acquiring proper communication skills in English language. The software’s main objective is to enhance the 
user's way of speech through correctness of pronunciation by following the English Phonetics. The system 
allows one to learn, judge and recognize their potential in English language. [7] 

 
8.   B. Raghavendhar Reddy et al. have developed a system that acquires speech at run time through a microphone 

and processes the sampled speech to recognize the uttered text. The recognized text can be stored in a file. It is 
being developed on android platform using eclipse workbench. [8] 

 
 1.6 Existing System 

 Usage of Artificial Intelligence makes the system expensive and hefty 

 Complex algorithms cannot run on lightweight systems 

 The existing system utilizes more memory and power 

 A complete package of Text-to-Speech and Speech-to-Text is not implemented 

 Complex implementations are used for a simple problem 

2. METHODOLOGY 

http://www.ijaiem.org
mailto:editor@ijaiem.org


International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org 

Volume 9, Issue 5, May 2020              ISSN 2319 - 4847 
 

Volume 9, Issue 5, May 2020                                                                                                       Page  88 
 
 
 
 
 

2.1 Text-to-Speech 

 
Figure 1 Block Diagram of Text-to-Speech 

 Image input of text document in English:  
Raspberry Pi camera module is connected to the Raspberry Pi 3B model. A text document, an A4 size sheet is 
placed, within the distance of 10-15 cm in front of the camera module. The camera clicks an image of this 
document and sends it to the OCR engine.  

 Optical Character Recognition:  
Tesseract OCR engine converts the image of the text into machine-encoded language (ASCII values). Text lines 
are broken down according to the spacing between characters. Each word is recognized and is considered as 
training data in the first iteration. In the second iteration, certain words not recognized in the first iteration i.e. 
ones near the top or end of the page are recognized again.  
 

 Speech Conversion:  
The recognized characters are displayed onto the screen. Text-to-Speech algorithm [10] converts the text into 
human like voice speech in English language. Headphones are connected in the audio jack of Raspberry Pi and 
speech can be heard through them. 

2.2 Speech-to-Text 
 

 
Figure 2 Block Diagram of Speech-to-Text 

 
 English speech Input:  

Speech input can be obtained from USB microphone, Bluetooth headset of prerecorded audio. The input is sent to 
IBM Watson for text conversion.  

 Speech-to-Text conversion by IBM Watson [11]:  
IBM Watson provides with an API key and URL values for conversion of audio into text. Thus, an API key, 
format of the audio, path of the audio stored in the local system and the URL value is sent for conversion to text.  

 
 Text output:  

Text received from IBM Watson is printed on the monitor attached to the Raspberry Pi. 
 

2.3 Advantages of the Proposed Approach 
 Proposed method is economical 

 Algorithms used are simple, light and can be run even on primitive systems 

 Consumption of memory and power utilization is less 

 A complete package of Text-to-Speech and Speech-to-Text is implemented 

 Usage of cloud APIs which provide better results while consuming less memory 
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 Simple implementation is proposed for the given problem 

 Physical interface makes usage and accessibility easier for the visually challenged 

3. RESULTS AND DISCUSSION 
The model was tested using diverse test cases for both Text-to-Speech and Speech-to-Text modules. Results are 
summarized in Table 1 and 2 respectively. Figure 3 is a sample input for the Text-to-Speech module in Times New 
Roman font. The OCR output for the same is shown in Figure 4, which then is converted to speech. Even though there 
are three spelling mistakes, it does not harm the speech. Figure 5 is a sample test case of Speech-to-Text module where 
input is an audio sample in an American accent. Output is text with 0.95 accuracy. 

Table 1: Summarization of Text-to-Speech Test Cases 

Font and Size Number of 
Words 

OCR Accuracy (in 
%) Remarks 

Times New 
Roman - 14 110 99 Successful conversion. 

No errors in speech. 

Courier New – 14 110 97 
Very few spelling 

mistakes that do not 
affect the speech much. 

Pacifico – 14 110 77 

Confusing text, many 
spelling mistakes which 

results in incorrect 
speech. 

Oswald – 14 110 88 
Few spelling mistakes, 
only those words are 

affected in the speech.  

Caveat – 14 110 78 

Confusing text, lots of 
unnecessary blank 

spaces even though the 
input doesn’t have those 

many spaces. 
 

Table 2: Summarization of Speech-to-Text Test Cases 

Accent 
Number of 

words 
Accuracy Remarks 

Indian 23 0.8 No change in text 

American 23 0.95 No change in text 

Australian 23 0.86 One spelling mistake 

Italian 23 0.66 
Many spelling 

mistakes, confusing 
text 

Chinese  23 0.83 

Two-three spelling 
mistakes, yet the 

context of the text is 
not harmed 
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Figure 3 Image Input of Times New Roman text 

 

 
Figure 4 OCR Output 

 

 
Figure 5 Text output for speech input in an American accent 

 

4. CONCLUSION 
A Human-Computer interface for the visually challenged is developed with a Raspberry Pi. The model successfully 
clicks an image of the text document, recognizes the characters by Optical Character recognition and finally converts 
printed running English text into English speech. This project focuses only on the textual regions; complex 
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backgrounds are beyond the scope of it. This interface also recognizes an English speech, IBM Watson converts the 
same into English text and this text is displayed on the screen. The goals achieved by the developed system are:  

 A low cost model for the visually challenged is developed  

 Both Text-to-Speech and Speech-to-Text functionalities are implemented in the same model  

 Usage of Raspberry Pi makes the model portable  

 Load on the processor is reduced by using cloud APIs that result in smooth workflow 
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