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Abstract: When only one technology is being utilized, it could be difficult to concentrate on and address the problems faced 

by persons with impairments, such as those who are visually, aurally, or vocally challenged. The project's objective is to 

provide a single-device solution that is simple to use, efficient, rapid, and accurate. A Raspberry Pi-based assistance for the 

blind, deaf, and dumb is shown in the study. The technology promises to provide people with impairments a sense of freedom 

and confidence by allowing them to see, hear, and communicate for themselves. People who are unable to talk can stand in 

front of the camera and conduct movements using sign language thanks to the recommended technology. The converted 

text from the collected image is next converted into an audio format using speech synthesis and image-to-text conversion. 

For those who have hearing loss, the microphone picks up their speech as input. The captured audio is converted to text and 

displayed to the user in the window on the device's screen. Now, the audio message may be heard by blind people through 

the speaker.  
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I. INTRODUCTION 

 

People who are unable to talk can stand in front of the camera and conduct movements using sign language thanks to the 

recommended technology. The collected text is next converted into an audio format using speech synthesis and image-to-text 

conversion. For those who have hearing loss, the microphone picks up their speech as input. The captured audio is converted to text 

and displayed to the user in the window on the device's screen. Now, the audio message may be heard by blind people through the 

speaker Three key parts make up the system, one for each of the three impairments: verbal, auditory, and visual. It also uses a 

Raspberry Pi, which is supported by Google API, in addition to a camera, microphone, speaker, and screen. The built-in camera 

captures an image of the written printed material for persons who are blind or visually challenged, which the Google Vision API 

then converts into digital text. The text is then translated into audio using the TTS (Text to Speech) library to produce output that 

is voice-converted to match the printed document or book. The vocally challenged are assisted by recording voice or audio, 

transcribing it into text, and displaying it on the screen for the user to read. The device speaks for people who have vocal difficulties 

and has a customized keyboard on the screen where the user can type the message. This text is converted into speech using the TTS 

(Text to Speech) library, and the user's input audio is retrieved in a synthesized voice. 

 

Sign language detection Technique: 

Facial expressions, hand gestures, and body movements are the visual cues used in sign language to convey meaning. Sign language 

is very useful for people who have difficulty hearing or speaking. Recognition of sign language is the process of converting these 

gestures into officially recognized words or alphabets. Therefore, a model or algorithm that translates sign language into words could 

help close the communication gap between people with hearing or speech impairments and the rest of society. Sign language is very 

useful for people who have difficulty hearing or speaking. Recognition of sign language is the process of converting these gestures 

into officially recognized words or alphabets. Some techniques for deciphering sign language require two steps: seeing movements 

in an image, then categorizing them in accordance with an alphabet. To identify the movements using machine learning techniques 

like SVM, several methods use hand tracking devices and feature extraction algorithms (Support Vector Machines). Sign language 

recognition can help bridge the communication gap between persons who use sign language and the rest of society. By searching for 

contours in the image that resemble the skin, contour-based technology can identify hands. The detection is then followed by machine 

learning algorithms that have been taught to classify these motions into alphabets. 
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Figure 1: American Sign Languages 

 

II. RELATED WORK 

 

[1] “A Novel Approach for Communication Among Blind, Deaf, and Dumb People” was a presentation made by Rohit Rastogi, 

Shashank Mittal, and Sajan Agarwal at the 2nd International Conference on Computing for Sustainable Global Development from 

March 11–13, 2015; IEEE Conference ID: 35071. By developing new technologies, this project hopes to make it easier for people 

with disabilities and those without them to communicate with one another. The goal is to create technology that will aid those who 

have difficulty speaking or seeing due to blindness, deafness, or other conditions. The Sharojan Bridge, which enables the user to 

conveniently traverse the system while wearing the gadget, is consequently developed using wearable technology. 

 

[2] “Communication among the Blind, Deaf, and Dumb People” was published by B. Buvaneswari, T. Hemalatha, G. Kalaivani, P. 

Pavithra, and A. R. Preethisree in the International Journal of Advanced Engineering, Management and Science (IJAEMS) [Vol-6, 

Issue-4, Apr-2020]. ISSN: 2454-1311. Three modules make up this project: one for the blind, one for the deaf, and one for the 

dumb. The blind module's microphone will be used by blind persons to converse with others. An app is available that allows a blind 

person to communicate with a specific contact using his own gestures. Anyone can use the terminal to communicate with a deaf 

person in the deaf module. Everything users enter on the terminal page is visible to everyone else. 

 

[3] “A Novel Approach to Communication Amongst Blind, Deaf, and Dumb People Using Flex Sensors and Bluetooth” was written 

by Kasi Viswanathan G, Sathya Seelan C, and S. Praveen Kumar and published in the International Journal of Engineering & 

Technology, 7 (3.12) (2018) 485–490. People who are dumb, blind, or deaf cannot communicate effectively with others. These 

people are able to converse more effectively because of this method. The Bluetooth-enabled Arduino Board and the flex sensor are 

designed to talk to one another. Flex detectors are included inside the gloves, and these detectors are coupled to an Arduino board 

so that the gloves can flex in response to finger motion. The Arduino is equipped with the code to display a specific message on the 

LCD if the sensor is off-center and it emits sound on the Speaker module. The LCD and Speaker modules are linked to the Arduino. 

The application is made with the Arduino IDE. The message can be sent through Bluetooth from Arduino to a smartphone app and 

shown on an LCD by doing so. An LCD panel displays the current location as it is being tracked by a GPS module. 

 

[4] "IoT-based Assistive Device for Deaf, Dumb, and Blind People" was published in the ICRTAC 2019, or International 

Conference on Recent Trends in Advanced Computing, by Karmel A, Anushka Sharma, Muktak Pandya, and Diksha Garg. This 

study aims to offer a straightforward, efficient, accurate, and affordable solution. The project helps those who are blind, deaf, or 

have problems communicating by using a Google API and Raspberry Pi-based solution. Through the use of voice conversion and 

image-to-text conversion, this method allows blind people to listen to audio. For a deaf individual, text that has been translated from 

speech inputted through the microphone appears in a pop-up window on the user's screen. Dumb people use the screen-visible 

keyboard to enter text, which is subsequently converted to voice and spoken to them through the speaker. 

 

[5] "Communication Assistant for Deaf, Dumb, and Blind" was published by Rajyashree, O. Deepak, Naresh Rangaswamy, and 

K.S. Vishal in the International Journal of Recent Technology and Engineering (IJRTE), Volume 8, Issue 2S11, September 2019. 

This study aims to develop a novel method that will allow blind people to read braille and hear audio messages that have been 

transformed from the text that has been supplied in both braille and text versions. People who are deaf find it more comfortable to 

read text on a screen than to listen to sounds. The ability to communicate with non-dumb individuals is made possible by technology 

that interprets sign language and translates it into text that is shown on a screen and audible through a speaker. On one side of this 

device, a QWERTY keyboard is connected to an LCD screen, and on the other, a 3-cell braille display. A person with normal vision 

types something on a QWERTY keyboard. By pressing their fingertips on the Braille display, a blind person may now read the text 

that is being displayed. The LCD message is readable for the blind person. 

 

III. PROBLEM STATEMENT 

      

360 million individuals, or around 5% of the world's population, are affected by hearing loss. A WHO study found that hearing loss 

affects 33% of seniors over 65. The main communication difficulty for dumb and deaf people nowadays is communicating with 
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other dumb and deaf people as well as with other normal people. When discussing their hearing loss, people who are deaf and dumb 

typically face social anxiety. They believe that in order to sound like their friends with good hearing, they should remain to 

themselves and refrain from socializing with those ordinary folks. These people will gain from this technology by having a way of 

communication. 

 

IV. OBJECTIVES 

 

One of the challenges people face in life is communication between the deaf and the blind. This challenge consists of three cases: 

(i) Hearing loss makes it difficult for the deaf to comprehend spoken language. 

(ii) Blind persons are unable to see a deaf person using sign language. 

(iii) Hearing-impaired people refrain from communicating in a way that a blind person can comprehend. 

By dismantling these barriers and providing speech-impaired people with a means of communication, we hope to enable them to 

convey their ideas and feelings clearly on their own, rather than just when a translator is present. 

 

V. PROPOSED0SYSTEM   FUNCTIONALITY 

 

The block diagram below represents the system prototype for my suggestion. The Raspberry Pi, the main component of the system, 

is connected to the LCD display, Pi camera, SD card, and speaker. The system's source code was written in Python. Through the 

same WiFi, my PC and the Raspberry Pi are connected. 

 

We focus on how the proposed system recognizes sign language and translates it into speech and text. The general configuration of 

the device is shown in the block diagram below. The Raspberry Pi serves as the device's support system and is connected to the 

LCD display, speaker, SD card, and camera. Given that the camera records the sign language used by the vocally impaired, the 

output is in audio format through the speaker, which is helpful for the visually impaired, and the message is displayed on the LCD 

module for the audibly impaired person, the system works for both the visually impaired and the vocally impaired. 

 

 
Figure 2: Block diagram of the proposed methodology 

 

Dumb individuals look at hand motions on the camera to identify them. The speaker and LCD display of the camera employs an 

algorithm to translate the different movements into text and audio sounds. This technique makes it possible to recognize a wide 

variety of hand gesture patterns. As a result, the deaf can read the message on the LCD and the blind can hear it through the speaker. 

To aid those who are deaf in understanding the intended message, the microphone is also utilized to record any user's voice. This 

voice recording is afterward transformed into text using an algorithm and shown on an LCD. 

The Python-based feature extraction method is run on a Raspberry Pi that is attached to an external camera using OpenCV tools. 

This technology performs well even in low light. The Raspberry Pi's built-in hand gesture algorithm uses picture thresholding to 

track and identify hand gestures. Thresholding is a type of image processing. This image analysis method is a kind of image 

segmentation that isolates objects by converting grayscale photographs into binary images. Photos with strong contrast levels work 

well for picture thresholding. To assist those with disabilities, a unique design for the gadget was created. The device seeks to instill 

in the user a sense of independence, self-reliance, and self-sufficiency. 

 

For blind: 

 

Step 1: For Those who are blind, the first step is to snap a picture of the sign the user is holding up with the device's camera, which 

is connected to the Raspberry Pi. 
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Step 2: The message is displayed on the LCD after the image is compared to the pre-trained code based on the quantity and 

positioning of the hand's edges. 

Step 3: After the text has been recorded, it is spoken using the gTTS API. 

Step 4: The audio is output from the Raspberry Pi through a high-quality speaker, enabling a user who is blind to understand the 

message by listening to it. 

 

For deaf: 

 

Step 1: The first step is to record audio or words being spoken to the user, who in this case may be deaf, using the USB microphone 

attached to the Raspberry Pi of the device, and save them as an mp3 file. 

Step 2: After receiving this audio file, the Google Speech API converts it into text that the user can understand. 

Step 3: The translated text is shown on the device's LCD screen using a pop-up window created specifically for this module using 

Python. The consumer is able to quickly and efficiently understand all that is said to him in this way. 

 

Feature Extraction Algorithm: 

 

The feature extraction method is used in machine learning, pattern recognition, and image processing to produce derived values 

that are intended to be informative and non-redundant. There is a connection between feature extraction and dimension reduction. 

An algorithm can be condensed to a smaller set of characteristics when its input data is too large to examine and deemed redundant. 

Choosing a subset of the initial traits is referred to as feature selection. The chosen features are expected to contain the necessary 

information from the input data in order to carry out the desired job utilizing this reduced representation rather than the entire 

representation. 

We are using SIFT, one of many feature extraction approaches (Scale Invariant Feature Transform). 

An intricate algorithm is SIFT. The SIFT method consists of five main steps: 

• Scale-space peak selection: Potential site for finding features. 

• Accurate key point localization for the feature key points. 

• Assignment of Key Points with Orientation: Assigning Key Points with Orientation. 

• A high-dimensional vector known as a key point descriptor is utilized to describe the key points. 

• Key Point Matching: Key points between two images are matched by identifying their nearest neighbors. 

 
Figure 3: Flow chart of SIFT Algorithm 

 

Major advantages of SIFT are: 

• Uniqueness: Specific traits can be compared to a vast database of things. 

• Quantity: even tiny things can produce a lot of features since they are local, making them resistant to occlusion and clutter (previous 

segmentation is not necessary). 

• Extensibility: Easily expandable to a wide variety of various feature types, each of which increases robustness. 

• Effectiveness: a performance that is nearly real-time 
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.  

Figure 4: Flow chart of the system 

 

VI. TOOLS USED 

Hardware Requirements: 

1. Raspberry Pi 3B+:  

Technical Specifications of the 3B+ model: 

 

• Has a Broadcom BCM2837B0 chipset 

• Has a 64-bit CPU with 1GB of RAM (random access memory)  

• Has a quad-core ARM Cortex-A53 processor with four cores running at 1.4GHz.  

• Consists of a 3.5mm jack connector for stereo audio and composite video, a 40-pin header (26 GPIOs), a 2-pin reset 

header, four USB 2.0 ports, and gigabit Ethernet. 

• PoE (power over Ethernet) is a significant feature included in this device that is absent in the B model.  

• Micro SD socket, used to increase the memory capacity of the board.  

• Micro USB power connector, used to transfer power to the device.  

• CSI camera interface. Comes with WiFi and Bluetooth facility.  

 

 
Figure 5: Raspberry Pi 3B+ Board 

2. Pi Camera: 

 Pi-Cam Features: 

 

•   Supports both Model A and Model B Raspberry Pi. 

• It Lacks a microphone and has a 5MP color camera module. 

•     Employed the serial MIPI Camera interface. 

• Omni-vision Camera Module 5647 

•     Resolution 2592 x 1944 

• Supports 1080p, 720p, and 480p  

• Lightweight and portable (3g). 

•  
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Figure 6: Pi Camera module 

 

3. LCD 16*2 Display: 

HD44780 LCD Features and Technical Specifications 

 

•     The operating voltage is in the 4.7 to 5.3-volt range. 

•     The operating voltage is between 4.7 and 5.3 volts. 

•     The backlight-free current consumption is 1 milliampere. 

•     An LCD display module that can display both letters and numbers, or alphanumeric. 

•     Features two rows that can each print 16 characters. 

•     A 5-by-8-pixel box is used to build each character. It has an 8-bit and 4-bit mode of operation 

 
Figure 7: Pin configuration of LCD display 

4. Speaker: 

When an electrical audio signal is an input, a loudspeaker (or "speaker"), also known as an electroacoustic transducer, produces 

sound. This project prototype uses a speaker to generate audio that translates the meaning of sign language that was captured by the 

camera and also converted to text. 

 
Figure 8: Speaker 

 

5.  SD Card: 

The acronym SD Card refers to a Secure Digital card. This non-volatile flash memory card is lightweight and has a huge storage 

capacity. In this project, an SD card that is inserted into the Raspberry Pi's SD card port at the back of the board contains the dataset 

of the sign languages.            

 
Figure 9: Micro SD Card 

                                                                                                                       

    Software Requirements: 

• Program: Python 

• Platform: Python 3 IDE 
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• Raspberry pi OS: Raspbian OS 

• Library: OpenCV 

• VNC viewer 

 

VII. EXPERIMENTAL SETUP AND RESULTS 

  Below shown is the Experimental Setup of the system prototype and system analysis. This paper also includes the results obtained 

in the project. 

     
Figure10: Experimental setup of the project 

     
                   Figure 11: Sign detection of letter A                                  Figure 12: LCD display showing sign detected A 

          
               Figure 13: Sign detection of letter C                                          Figure 14: LCD display showing sign detected C 

 

According to the quantity and placement of edge points in the displayed sign, the camera takes a picture of the hand and recognizes 

the letter in it. Figure 7.3 depicts the letter A being recognized and shown on the LCD screen in Figure 7.4. Additionally, it outputs 

the voice that is detected through the speaker. In a similar manner, the images below depict the edge point detection of the sign 

shown and identify the letter and display the corresponding sign detected on the LCD screen. 
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                 Figure 15: Sign detection of letter L                                          Figure 16: LCD display showing sign detected L 

           
                 Figure 17: Sign detection of letter O                                        Figure 18: LCD display showing sign detected O 

           
                 Figure 19: Sign detection of letter V                                          Figure 20: LCD display showing sign detected V 

 

VIII.   APPLICATIONS, ADVANTAGES, AND LIMITATIONS 

Applications: 

1. The dataset could be easily modified and enlarged to accommodate the user's needs, and it might prove to be a significant step 

toward bridging the communication gap between the dumb and the deaf. 

2. By applying the sign detection paradigm, it may be possible to make international meetings straightforward for people with 

disabilities to understand and recognize the value of their labor. 

3. Anyone with a rudimentary understanding of technology can use the method because it is open to all. 

4. By employing this method, sign language can be taught to kids as early as feasible in elementary schools. 

 

Advantages: 

1. Each sign serves a distinct purpose, such as text or audio output, and is typically employed for dumb and deaf people. 

2. Accurate characteristic extraction. 

3. Less difficult algorithms 

4. Trustworthy edge detection. 

 

Limitations: 

1. There are several limitations to the model, such as uncontrolled backgrounds and low light intensities that have an impact on 

detection accuracy. 
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2. It is difficult to find the appropriate gradient. 

3. Processing happens quickly. 

 

IX. CONCLUSION  

The fundamental goal of a sign language detecting system is to provide deaf and hearing persons with a practical means of hand 

gesture communication. A pi-cam or any other built-in camera that can identify and process indicators will be used in conjunction 

with the suggested system. The model findings indicate that, when the light and intensity are managed, the suggested system can 

produce reliable results. More photos collected from various angles and frames will improve the model's accuracy and allow for the 

addition of new actions. As a result, by increasing the dataset, the model may easily be scaled up to a very large size. A ground-

breaking prototype for aiding the blind, deaf, and hard of hearing has been created as a result of this work. The most recent and 

well-liked innovations have made this item portable, adaptable, and convenient. The research-recommended technology can greatly 

help in tackling some of the many challenges experienced by the differently abled. 
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