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Abstract- The Smart Glove project in this report is designed 

to empower people who are mute, deaf, or blind by 

facilitating communication and boosting daily independence. 

The gloves are fitted with sensors, voice modules, and 

wireless interfaces that capture hand gestures and convert 

them into voice inputs, enabling the non-verbal 

communication of sign language interpretation. Also, the 

gloves have a home automation feature through which the 

home appliances can be controlled with mere hand gestures, 

enhancing the ease of use and accessibility of persons with 

disabilities. Microcontroller is employed by the system in 

order to handle the sensor information as well as the control 

of modules, thereby offering a low-cost and transportable 

solution. By combining gesture recognition and home 

automation, smart gloves fill the gaps in communication and 

enable independent living, eventually enhancing the quality 

of life for the end-users. The project Smart Gloves for Blind, 

Deaf and Dumb Using Sign and Home Automation Mode 

generally showcases how wearable technology has the 

capacity to cater to the needs of the disabled in novel 

solutions. 

I. INTRODUCTION 

Intelligent wearable technologies are fast becoming 

indispensable instruments for improving the quality of life 

for patients with sensory and speech impairments. Among 

these, smart gloves have gained prominence because of 

their wearability, flexibility, and the possibility of being 

used for multiple assistive purposes [1]. Such gloves can 

convert hand movements into speech or text and thus act 

as a good mode of communication for deaf and mute 

people. Also, when used with smart home technologies, 

they provide enhanced independence and convenience to 

users with physical impairments [2]. 

Gesture recognition is key to providing this capability. 

With the use of sensors like flex sensors and 

accelerometers, smart gloves are able to recognize certain 

finger and hand movements accurately [3]. The gestures 

can be processed and translated into audible output or used 

to control activities like switching lights, fans, or other 

devices, rendering the system effective for both 

communication and home automation [6]. 

This paper introduces the design and development of a 

smart glove system for people who are blind, deaf, or mute 

[4]. The system combines gesture recognition with tactile 

and audio feedback, enabling users to communicate with 

both humans and their surroundings. The application of 

microcontrollers such as Arduino and Node MCU provides 

real-time processing and control over IoT devices 

connected to the glove, making the glove more versatile 

[5]. 

By integrating sign language interpretation with smart 

home management, this paper seeks to provide an 

efficient, affordable solution that not only bridges 

communication barriers but also enables accessibility and 

autonomy for differently-abled persons in both domestic 

and social settings [6]. 

Barriers of communication considerably influence the lives 

of people who are blind, deaf, or mute on a day-to-day 

basis. Such common methods of olden days as sign 

language aren't fully accepted everywhere and can pose 

personal and integration complications into smart 

surroundings. To fight with these obstacles, wearable 

technology such as intelligent gloves is building its pace 

through facilitating hand signals-to-text, speech, or signal 

control features. These gloves employ sensors like flex 

sensors and accelerometers to record finger motions and 

hand positions [1][3]. With the integration of gesture 

recognition and wireless transmission technologies, smart 

gloves provide a portable and robust solution for assistive 

communication [5]. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                     Volume: 09 Issue: 04 | April - 2025                           SJIF Rating: 8.586                                 ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM45829                   |        Page 2 

II.  BLOCK DIAGRAM 

The suggested system will help the blind, deaf, and mute 

through the merging of gesture detection and home 

automation in a smart glove. It reads the hand gesture 

with flex sensors and interprets it as voice output, text 

display, or appliance control signals. 

 

An ESP32 microcontroller interprets the gestures and 

transmits wirelessly through Bluetooth or XBee modules. 

The receiver side triggers relays to operate devices such 

as lights and fans. The gesture-based method increases 

accessibility by providing hands-free interaction and 

facilitating more independence for differently-abled 

individuals. 

Fig.1: Block diagram of Transmitter of Smart        

Gloves for Blind, deaf and Dumb Using Sign and 

Home Automation Mode. 

     TRANSMITTER SIDE (FIG 1): 

1. Flex Sensors (1 to 4): These sensors are mounted on 

the fingers of the glove and measure the degree of 

finger bending. The variation in resistance due to 

finger motion is used to recognize specific hand 

gestures corresponding to letters, words, or commands. 

2. ESP32 Module: The core processing unit of the 

system. It reads the analog signals from the flex 

sensors, processes the data to identify gestures, and 

sends appropriate output signals to the display, voice 

module, and wireless transmitters. It also handles 

communication with the receiver section. 

3. Power Supply (5V): Provides regulated voltage to 

power the ESP32 module, sensors, display, and other 

modules. Ensures stable operation of all components. 

4. HC-05 Bluetooth Module: Facilitates wireless 

communication with an Android smartphone via 

Bluetooth. Enables the use of a mobile application for 

voice output or remote operation. 

5. LCD 16×2 Display: Displays the text output 

corresponding to recognized hand gestures. It provides 

a visual representation of the gesture for better 

understanding and verification. 

6. XBee RFX240: A wireless communication module 

used to transmit gesture data from the transmitter 

glove to the receiver unit. It offers long-range and 

reliable data transfer. 

7. Voice Output / Arduino Bluetooth App: 

Converts recognized gestures into spoken output using 

pre-recorded audio or text-to-speech from a mobile 

app. This helps the mute communicate with others in 

real time.  

 

Fig.2: Block diagram of Receiver of Smart 

Gloves for Blind, Deaf and Dumb Using Sign 

and Home Automation Mode. 

RECEIVER SIDE (FIG 2): 

1. XBee RFX240: Receives gesture data wirelessly from 

the transmitter side. Ensures reliable communication 

between the smart glove and the home automation 

controller. 

2. ESP32 Module: Acts as the central controller for the 

receiver side. Interprets received commands and 

controls the relay to activate or deactivate home 

appliances such as fans or lights. 

3. Relay: Functions as an electronic switch. Based on 

signals from the ESP32, it controls the operation of 

connected appliances like AC bulbs or fans. 

4. Fan / AC Bulb: Example output devices that can be 

turned ON or OFF through gestures detected by the 

smart glove, enabling home automation functionality. 

5. Power Supply: Provides the necessary voltage and 

current to operate the ESP32 and relay circuit on the 

receiver side 
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III. IMPLEMENTATION: 

Flow Chart: 

 

 
Fig. 3: Flow Chart of Smart Gloves for Blind, Deaf, 

Dumb Using Sign & Home Automation Mode 

 

1. Start: The system is initiated (can be triggered 

manually or when powered on). 

2. Initialize System: Basic system components and 

settings are initialized for operation. 

3. Calibrate Flex Sensors: The flex sensors are 

calibrated to ensure accurate readings of hand 

gestures. 

4. Gesture Detection (Loop Begins): 

• Read Flex Sensor Data: Collect analog data from flex 

sensors. 

• Process Sensor Data: Convert and interpret the raw 

sensor values. 

• Identify Hand Gesture: Match the processed data 

with pre-defined gestures. 

5. Check: Is a Gesture Detected? 

• No: Continue monitoring flex sensors (loop back to 

gesture detection). 

• Yes: Proceed to next step. 

6. Update LCD Display: Display the recognized gesture 

or action on the LCD screen. 

7. Device Control: 

• If Gesture = "Turn on LED": Turn on the connected 

LED. 

• If Gesture = "Turn off LED": Turn off the LED. 

• If Gesture = "Turn on Fan": Turn on the DC fan. 

• If Gesture = "Turn off Fan": Turn off the DC fan. 

8. Bluetooth Communication: 

• Send Gesture Data via Bluetooth: Transmit the 

gesture info to an Android app via Bluetooth. 

• Receive Data on Android App: App receives gesture 

data. 

• Generate Voice Output: App generates a voice output 

for the detected gesture. 

9. Loop Back: After communication and action, the 

system returns to continue monitoring the flex 

sensors. 

10. End (Optional): The system ends when powered off 

or stopped manually. 

IV. RESULTS AND DISCUSSION 

 

 
 

Fig 4: Flex sensor to ESP 32 Module 

 

Fig 5: ESP 32 module to LCD Display 
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      Fig 5: ESP32 module to XBee RFX240 module 

 

                 Fig 6: Resulted Smart Gloves  

The smart hand gloves for blind, deaf, and dumb people 

in sign and home automation mode have provided really 

impressive outcomes as indicated by figure 6, 

transforming how users interact with their surroundings 

and communicate with others. With the use of advanced 

gesture recognition technology and trusted wireless 

communication, the system has been able to empower 

users to express their thoughts an requires more 

effectively through sign language, as well as providing 

them with smooth control over their home appliances. The 

precision and reliability of the gesture recognition system 

have been especially impressive, allowing users to easily 

communicate complex instructions and commands 

without risk of misinterpretation. 

As a direct result of this enhanced autonomy and 

independence, users have reported significant 

improvements in their overall quality of life, including 

increased confidence and self-esteem. Furthermore, the 

system has demonstrated its vast potential for expanded 

accessibility and integration with other assistive 

technologies, paving the way for a more inclusive and 

comprehensive assistive technology ecosystem that can 

cater to the diverse needs of individuals with disabilities. 

Overall, the smart hand gloves have proven to be a 

groundbreaking innovation that has transformed the lives 

of blind, deaf, and dumb individuals, empowering them to 

interact with their environment in a more meaningful and 

independent way, and opening up new avenues for social 

interaction, education, and employment. By providing 

users with a versatile and intuitive tool for communication 

and control, the smart hand gloves have truly enabled 

them to take charge of their lives and unlock their full 

potential. 

                      V. CONCLUSION 

The implementation of Smart Gloves for Blind, Deaf, and 

Dumb users with built-in Sign Recognition and Home 

Automation features illustrates a creative approach towards 

assistive technology. With the use of flex sensors for gesture 

recognition and Bluetooth communication for remote 

control, the system offers an efficient means of 

communication and interaction with the environment for 

sensory-impaired users. Incorporation of Bluetooth 

communication adds an additional level of portability and 

wireless communication, while the utilization of Node MCU 

keeps the system compact, low power, and highly 

programmable. This makes the solution not only low-cost 

but also scalable, making it easy to incorporate or add 

gestures, languages, or devices in the future. 

This project confirms the viability of wearable sensor-based 

solutions in enhancing accessibility, providing real-time 

gesture recognition and smooth device control. Seamless 

integration with home automation not only enhances user 

autonomy but also promises extended applications in smart 

living spaces. The adoption of a microcontroller-based 

platform provides flexibility, low cost, and the ease of 

extended expansion, like voice output generation and mobile 

app support. 

Overall, the system is an effective, efficient, and scalable 

assistive tool, greatly aiding in empowering differently abled 

people and driving inclusive smart technologies. 
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