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ABSTRACT: 

The design" Speaking System for Mute People with Flex Detectors" aims to address the communication challenges faced by 
individualities who are unfit to speak due to colorful conditions or disabilities. For people who are mute, expressing their 
studies and needs verbally can be a significant chain, constantly leading to frustration and limited communication options. 
This design proposes an innovative result that utilizes flex detectors to enable mute individualities to communicate through 
spoken words. Recent advancements in technology have handed results to the communication of deaf and mute 
individualities. In this paper, the main ideal is to give easiness of communication and to apply an automatic speaking system 
for deaf and mute people. Communication is one of the most vital conducts of a mortal. What would it be like if humans 
couldn't talk or hear! The primary purpose of this design is to help people who cannot speak or hear. Since numerous of us 
cannot understand sign language, it'll help people with disabilities to communicate with us and enable them to partake 
everything. It'll play an essential part in healthcare and education. This exploration study utilizes wearable gloves so that 
anyone can go this fluently. Four flex detectors, an accelerometer, a speaker module, gloves, an Arduino Uno, an LCD screen, a 
GSM 800L module, and lithium-ion rechargeable battery are used to develop an intelligent sign language recognition system 
for dumb people. Arduino Uno, GSM, and speaker module are charged using three batteries that can be recharged. The 
detector converts the detected prosecution weight into a voltage and the Arduino Uno microcontroller detects this voltage. 
Eventually, the detected signs are displayed on the LCD to display and pronounced verbally by the speaker 
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INTRODUCTION 

The design" Speaking System for Mute People with Flex 
Detectors" aims to address the communication challenges 
faced by individualities who are unfit to speak due to 
colorful conditions or disabilities. For people who are 
mute, expressing their studies and needs verbally can be a 
significant chain, frequently leading to frustration and 
limited communication options. This design proposes an 
innovative result that utilizes flex detectors to enable mute 
individualities to communicate through spoken words. The 
system leverages the inflexibility and perceptivity of flex 
detectors, which are integrated into a wearable device 
similar as a glove. These detectors can descry and measure 
movements directly, allowing the stoner to convey specific 
gestures and signals. By assaying the data from the flex 
detectors, the system interprets these gestures and 
converts them into audible speech affair. The primary ideal 
of this design is to develop a stoner-friendly and practical 
result that enables real- time communication for mute 
individualities. By furnishing an indispensable means of  

 

expression, the system empowers them to communicate 
their studies, requirements, and feelings through spoken 
words, enhancing their capability to interact with others 
and share completely in social relations. Exercising 
advanced technologies similar as microcontrollers and 
signal processing algorithms, the system directly captures 
and interprets the cutlet movements of the stoner. The 
reused gestures are also converted into audible speech 
affair using speakers or integrated with other 
communication bias, similar as smartphones or tablets. 
The system may also include fresh features like 
customizable vocabulary, voice conflation, and wireless 
connectivity for flawless integration into diurnal life. The 
Speaking System for Mute People with Flex Detectors has 
the implicit to greatly ameliorate the quality of life for 
individualities who are unfit to speak. By offering a 
practical and accessible means of communication, it 
enables them to express themselves, be understood, and 
laboriously engage with others. This design aims to bridge 
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the communication gap for mute individualities, 
promoting inclusivity, independence, and fostering a more 
inclusive society. 

MATERIALS AND METHODS: 

 

FIG 1-FLOW CHART OF THE PROPOSED SYSTEM 

FLEX SENSOR: 

A flex detector, also known as a bend detector or flexi- 
force detector, is a type of detector that measures the 
bending or flexing of a material or structure. It consists of a 
thin, flexible strip or substrate that changes its resistance 
when fraudulent. The detector works grounded on the 
principle of piezoresistivity, which means that the 
electrical resistance of the detector changes when 
subordinated to mechanical stress or distortion. Flex 
detectors are generally used in colourful operations, 
including robotics, wearable bias, medical outfit, and 
mortal- computer commerce. They're frequently 
integrated into gloves or other wearable bias to descry and 
measure cutlet movements, hand gestures, or common 
angles. The detector's resistance changes in proportion to 
the quantum of bending, allowing for the discovery and 
quantification of the applied force or angle of flexion. Flex 

detectors can be used as input bias in electronic systems to 
control or interact with bias or interfaces. For illustration, 
in the environment of sign language recognition systems, 
flex detectors can be employed to capture hand 
movements and gestures, enabling the restatement of sign 
language into textual or audible affair. Overall, flex 
detectors give a flexible and dependable means of 
measuring and detecting bending or flexing movements, 
making them precious factors in a wide range of 
operations that involve monitoring and interpreting 
physical movements.. It's important to note that the 
specific perpetration and characteristics of a flex detector 
can vary depending on the design and manufacturer. Still, 
the general working principle remains harmonious across 
different flex detector types. The fig-2 shows the flex 
sensor. 

 

FIG-2 FLEX SENSOR 

VOICE MODULE: 

The working of a voice module involves several way to 
record, store, and playback audio dispatches. The voice 
module is powered on either by connecting it to a power 
source or by cranking its power switch. The module enters 
the recording mode, allowing the stoner to capture audio 
dispatches. This can be touched off by pressing a devoted 
recording button or through a command from a 
microcontroller or control interface. In the recording 
mode, the modules erected- in microphone captures the 
audio input. The sound is converted into an electrical 
signal and reused by the module's intertwined circuit. The 
electrical signal is converted from analog to digital format 
using an analog- to- digital motor (ADC). This conversion 
process samples the analog signal at regular intervals and 
assigns digital values to represent the audio waveform. 
The digital audio data is stored in the module's memory, 
which can be an onboard flash memory or an external 
storehouse medium similar as an SD card or EEPROM. The 
module allocates memory space to save the recorded audio 
communication. After the recording is completed, the 
module can be switched to the playback mode. This can be 
done through a playback button, a command from a 
microcontroller, or an external detector. In the playback 
mode, the stored digital audio data is recaptured from 
memory and converted back to an analog signal using a 
digital- to- analog motor( DAC). This conversion process 
reconstructs the audio waveform from the digital values. 
The analog audio signal is amplified to an applicable 
position and transferred to a speaker or audio affair 
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interface. The speaker converts the electrical signal back 
into audible sound, allowing the recorded communication 
to be heard.. It's important to note that the specific way 
and features of a voice module can vary depending on the 
model and manufacturer. Advanced voice modules may 
offer fresh functionalities similar as voice recognition, 
programmable playback modes, and integration with 
microcontrollers or other bias. The below fig-2 shows a 
voice module.  

 

FIG-3 VOICE MODULE 

PIC CONTROLLER: 

PIC Controllers are predicated on a modified Harvard 
architecture, combining rudiments of both von Neumann 
and Harvard architectures. They have a separate program 
memory space and data memory space, allowing 
simultaneous access to instructions and data. PIC 
controllers generally use a Reduced Instruction Set 
Computer (RISC) architecture, which means they have a 
simplified and streamlined instruction set. The 
instructions are designed to be executed in a single timer 
cycle, making them effective and suitable for real- time 
operations. PIC controllers come in a range of models with 
different features and supplemental options. These may 
include timers, counters, analog- to- digital mills (ADCs), 
digital- to- analog mills (DACs), communication interfaces 
(analogous as UART, SPI, I2C), PWM modules, and more. 
The available peripherals vary depending on the specific 
model. PIC controllers have different memory 
configurations, including program memory (Flash 
memory) for storing the firmware or program law, and 
data memory (RAM) for storing variables and runtime 
data. Some models may also have fresh EEPROM memory 
form- unpredictable data storage. Microchip provides a 
comprehensive set of development tools for programming 
and debugging PIC controllers. These tools include 
intertwined development surroundings (IDEs), compilers, 
assemblers, simulators, and in- circuit parrots. They enable 
formulators to write, collect, and remedy law for PIC 
controllers. PIC controllers can be programmed using 
various programming languages, including assembly 
language and high- position languages like C or Drive. 
Microchip's MPLAB IDE and MPLAB XC compilers are 
generally used for PIC regulator programming.PIC 
controllers are considerably used in various operations, 

including consumer electronics, artificial automation, 
automotive systems, medical bias, robotics, home 
appliances, and more. They give a flexible and 
cost-effective result for controlling and uniting with 
different electronic factors and systems. Overall, PIC 
controllers are popular microcontrollers known for their 
ease of use, extensive supplemental options, and broad 
range of operations. They offer a reliable platform for 
developing embedded systems and electronic bias that 
bear control, processing, and communication capabilities. 
The below fig-4 is a PIC controller.  

 

FIG-4 PIC CONTROLLER 

LCD DISPLAY: 

An LCD (Liquid Crystal Display) is a type of flat- panel 
display that uses liquid chargers to produce visual affair. 
It's a popular display technology used in colourful 
electronic bias, including boxes, computer observers, 
smartphones, and bedded systems. An LCD display 
consists of multiple layers. The two main layers are the 
liquid crystal layer and the backlight layer. The liquid 
crystal layer is squeezed between two transparent 
electrodes and two polarizing pollutants. The backlight 
layer provides the necessary illumination for the display. 
The liquid crystal layer contains motes that have parcels of 
both liquids and solids. These motes can be controlled by 
applying an electric field, which alters their alignment and 
affects the passage of light through the display. The LCD 
display is divided into a grid of bitsy pixels, each able of 
producing different colours or tones. Each pixel consists of 
sub pixels of red, green, and blue (RGB) or occasionally 
just black and white. By controlling the electric field 
applied to each pixel, the LCD can display different colours 
and intensities. The centralizing pollutants on the front 
and reverse of the LCD control the exposure of light 
passing through the liquid crystal layer. When no voltage is 
applied, the liquid chargers align in a way that blocks light 
from passing through. When a voltage is applied, the liquid 
chargers twist, allowing light to pass through and creating 
the asked colours and tones. The backlight layer of an LCD 
provides the illumination demanded for the display to be 
visible. It generally consists of a fluorescent beacon or LED 
(Light- Emitting Diode) array deposited behind the liquid 
crystal layer. The backlight can be edge- lit or direct- lit, 
depending on the design of the LCD panel. An LCD display 
is controlled by a display regulator, which receives input 
signals and drives the pixels consequently. The regulator 
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manages the refresh rate, pixel data, color settings, and 
other display parameters. It receives data from a 
microcontroller or a graphics processing unit (GPU) and 
converts it into signals that control the individual pixels. 
It's important to note that the specific perpetration and 
technology of LCD displays may vary, but the general 
principles outlined over apply to utmost LCDs. The below 
fig-5 shows the LCD display. 

 

FIG-5 LCD DISPLAY 

DRIVER CIRCUIT (RELAY): 

A relay driver circuit is used to control the operation of a 
relay, which is an electromechanical switch. The relay 
driver circuit ensures that the relay is duly actuated and 
killed by furnishing the necessary current and voltage 
introductory factors of a relay driver circuit include an 
NPN transistor, a relay, a diode, a resistor, and a power 
force. The NPN transistor acts as a switch, allowing or 
blocking current inflow through the relay coil. The relay 
coil is amped when current overflows through it, cranking 
the relay's connections to switch a separate circuit or 
cargo. Connect the positive outstation of the power force 
(Vcc) to one end of the relay coil and the negative terminal 
(GND) to the transistor's emitter. The voltage of the power 
force should match the specifications of the relay you're 
using. The transistor has three outstations emitter, base, 
and collector. The base of the transistor is the control 
input, which can be connected to a microcontroller or any 
other control signal source. The control signal voltage 
should be within the respectable range of the transistor's 
base- emitter voltage. Connect one end of the relay coil to 
the collector of the transistor. The other end of the relay 
coil is connected to the positive outstation of the power 
force. The relay coil is generally designed to operate at a 
specific voltage and current, so insure that the power force 
voltage matches the relay's conditions.. Place the cathode 
of the diode connected to the positive side of the relay coil 
and the anode connected to the negative side. This diode is 
known as a fly back diode or footloose diode. It protects 
the circuit from voltage harpoons that do when the relay 
coil is turned off. When the control signal applied to the 
transistor's base) is high or actuated, current flows 
through the base- emitter junction, turning on the 
transistor. As a result, current can flow from the power 
force through the collector- emitter junction and the relay 

coil. This current energizes the relay coil, cranking the 
relay's connections to switch the cargo or circuit 
connected to them. Again, when the control signal is low or 
killed, no current flows through the base- emitter junction 
of the transistor. The transistor turns off, interposing the 
current inflow through the relay coil. As a result, the relay 
deactivates, and its connections return to their dereliction 
state. It's important to elect a transistor and relay that 
match the voltage and current conditions of your specific 
operation. The fig-6 shows the relay driver circuit. 

 

FIG-6 DRIVER CIRCUIT (RELAY) 

SIGNAL CONDITIONING UNIT (AMPLIFIERS): 

A signal exertion unit is a device or circuit that processes 
and modifies an input signal to insure it meets the 
conditions of the posterior stages of a system. It prepares 
the signal for accurate and dependable processing, 
dimension, or control. The signal exertion unit begins with 
an input interface that connects to the detector or source 
of the signal. This interface may include connectors, 
outstations, or modification stages specific to the type of 
input signal. Common input signals include voltage, 
current, temperature, pressure, strain, or other physical 
amounts. In numerous cases, the input signal from the 
detector may be weak or have a low breadth. The signal 
exertion unit may include modification stages to increase 
the signal's strength, perfecting the signal- to- noise rate 
and icing accurate dimension or control. Signal 
conditioning units frequently incorporate filtering to 
remove unwanted noise or hindrance from the input 
signal. Pollutants can be designed to remove high- 
frequency noise (e.g., using low- pass pollutants) or low- 
frequency noise (e.g., using high- pass pollutants). The type 
of sludge used depends on the characteristics of the asked 
signal and the noise sources present. Some detectors have 
nonlinear characteristics, meaning their affair doesn't 
directly correspond to the input volume. In similar cases, 
the signal conditioning unit may include linearization ways 
to transfigure the signal into a direct relationship with the 
input parameter. This allows for further straightforward 
interpretation and processing downstream. Signal 
conditioning units frequently include estimation and 
scaling capabilities. Estimation adjusts the affair signal to 
match known reference values, icing delicacy. Spanning 
adjusts the signal's range and units to match the asked 
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dimension or control range, making it easier to interpret 
and affiliate with other system factors. Signal conditioning 
units may incorporate insulation ways to cover sensitive 
outfit or dimension systems from electrical noise, ground 
circles, or high- voltage harpoons. Insulation can be 
achieved through Up to couplers, mills, or other insulation 
bias, which give electrical separation between the input 
and affair circuits.  

RESULTS & DISCUSSION: 

A Speaking System for Mute People with Flex Detectors 
using PIC regulator is an innovative result that can enable 
individualities who are unfit to speak to communicate 
effectively. The system incorporates flex detectors that can 
descry movement and induce signals that are restated into 
speech using a PIC regulator. The flex detectors are 
connected to the PIC microcontroller, which reads the 
analog signals generated by the detectors. The 
microcontroller processes the detector data and converts 
it into a textbook communication that's displayed on the 
LCD display. If distance less than 50 cm, alsoservo_1 turns 
to 90degree The system uses a speech conflation library or 
module to convert the textbook communication into 
audible speech. The speech is outputted through a speaker 
or headphones, enabling the stoner to communicate their 
communication. The system can be designed with a variety 
of features to enhance usability and functionality. 

REFERENCES 

1. Atik Shahariar Patwary, Zunaid Zaohar, Asmany 
Akter, Sornaly Riasat Khan,“Speaking System for Deaf 
and Mute People with Flex Sensors”, 2022, (ICOEI), 
DOI: 10.1109/ICOEI53556.2022.9777226. 

2. P. Wong, “Selective mutism: A review of causes, 
comorbidities, and treatment,” Psychiatry 
(Edgemont), pp. 23–31, 2010. 

3. W. G. Sharp, C. Sherman, and A. M. Gross, “Selective 
mutism and anxiety disorders: A review of current 
disease conceptualization,” J Anxiety Disorders, pp. 
567–579, 2007. 

4. S. Shivashankar and S. Srinath, “American sign 
language recognition system: The best method,” 
International Journal of Image, Graphics and Signal 
Processing, vol. 8, pp. 18–30, 2018. 

5. J. Gugenheimer, et al., “The impact of assistive 
technology on communication quality between deaf 
and hearing individuals,” Conference on Computer 
Supported Cooperative Work and Social Computing, 
pp. 669–682, 2017. 

 


