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Abstract—This paper presents a method for hand 

gesture detection and indication using a flex sensor 

and Arduino. Hand gesture detection using flexible 

sensors and Arduino platforms offers an innovative 

approach to human-computer interaction, enabling 

intuitive control systems in various applications such 

as robotics, gaming, and assistive technology. This 

paper presents a system that utilizes flex sensors 

integrated with Arduino microcontrollers to detect 

hand gestures and provide real-time indications based 

on the recognized gestures. Flex sensors, which 

measure the degree of bending in fingers or hands, are 

strategically placed on a glove or wearable device to 

capture the user's hand movements. The Arduino 

system processes the sensor data to interpret specific 

gestures, such as open, closed, or finger-specific 

movements. Upon detecting a gesture, the system 

triggers corresponding feedback mechanisms, such as 

visual indicators on a screen or haptic responses, 

providing clear indications to the user. The approach's 

simplicity, low cost, and high accuracy make it suitable 

for applications in gesture-based control systems, 

virtual reality interfaces, and sign language 

translation. Experimental results show that the system 

is capable of reliably detecting a range of hand 

gestures and delivering appropriate responses, 

demonstrating its effectiveness in creating intuitive 

interaction environments. 
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I. INTRODUCTION  
 

In recent years, hand gesture recognition has 

emerged as a significant area of research, particularly 

in applications such as sign language interpretation, 

gaming, assistive technology for the disabled, and 

smart device control. Traditional methods of hand 

gesture recognition involve complex computer vision 

systems. However, these systems often require 

expensive hardware and are sensitive to 

environmental factors. This paper proposes a simple 

and cost-effective solution using a flex sensor and 

Arduino for hand gesture detection. 

A flex sensor is a variable resistor whose resistance 

changes when bent, making it an ideal choice for 

detecting hand gestures, particularly finger 

movements. By interfacing a flex sensor with an 

Arduino microcontroller, we can effectively track 

finger flexion and translate this information into 

specific gestures. These gestures can be used to 

trigger actions, such as activating an LED, 

controlling a motor, or displaying information on a 

screen 

 

II. OBJECTIVE 

 

1. The objective of this project is to provide  a tool 

to aid the speech  impaired by retrieving the 

features  of the  hand. 

2. Helps in communication between to people 

knowing different languages, 

3. Helps different kind of patients to express their 

thoughts. 

 

III. SYSTEM ARCHITECTURE 

 

A. Components used 

Hardware: 

1) Arduino UNO. 

2) Flex Sensor. 

3) RF transmitter-receiver. 

4) 16x2 LCD display. 

5) Battery. 

6) Power Supply. 

7) I2C Module. 

8) Hand Gloves. 

Software: 

Arduino IDE 

 

1)Arduino UNO 

The Arduino Uno is one of the most popular 

microcontroller boards in the Arduino family, 
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commonly used in electronics and DIY projects. It 

provides a simple and accessible platform for 

beginners and advanced users alike to design and 

implement various electronic circuits and systems. 

 The Arduino Uno is based on the ATmega328P 

microcontroller, which is an 8-bit AVR 

microcontroller. 

 It has 14 digital input/output (I/O) pins, out of 

which 6 pins can be used as PWM outputs 

(Pulse Width Modulation). 

 These pins allow users to read or send digital 

signals (high/low, 0/5V). 

 6 analog input pins that can read analog signals 

(0 to 5V) and convert them to digital values (0 

to 1023). 

 The board can be powered by USB, external 

battery, or an AC-to-DC adapter. 

 It has a voltage regulator, allowing it to run on 

5V and 3.3V depending on requirements. 

 The Arduino Uno is programmed using the 

Arduino IDE (Integrated Development 

Environment), which provides a simple 

interface for writing, compiling, and uploading 

code (called sketches) to the board. 

 It uses C/C++ programming language with 

specific Arduino libraries that make hardware 

interfacing easy. 

 

Pinout: 

 Digital Pins (0 to 13): Used for sending or 

receiving digital signals (high/low). 

 Analog Pins (A0 to A5): Used for analog signal 

input (sensor readings, for example). 

 PWM Pins (3, 5, 6, 9, 10, 11): Can output Pulse 

Width Modulation (PWM) signals. 

 Reset Button: Resets the microcontroller and 

restarts the program 

 

2) Flex sensor 

A flex sensor is a type of sensor used to measure the 

amount of bending or deflection in an object, 

typically in the form of a flexible strip. The sensor's 

primary function is to detect changes in its curvature 

when it bends, providing valuable data that can be 

used in various applications such as robotics, 

wearable devices, and gesture recognition systems. 

 

A flex sensor consists of a thin, flexible material 

that is embedded with a resistive element. When 

bent, the resistive element changes its resistance 

based on the amount of curvature. 

 

The sensor typically has two leads for connection: 

one for sending the electrical signal and the other for 

receiving the signal. These leads are connected to an 

external circuit, such as a microcontroller, to 

measure the resistance change. 

 

The sensor works based on the principle of resistive 

change. A bent flex sensor's resistance is directly 

proportional to the degree of bending. 

 

3) RF transmitter & receiver 

RF (Radio Frequency) transmitter-receiver pairs are 

fundamental components in wireless communication 

systems. These devices allow for the transmission 

and reception of data over radio waves, making 

them widely used in a variety of applications, 

including remote controls, wireless sensors, wireless 

data transfer, IoT devices, and more. 

RF transmitter: 

An RF transmitter is an electronic device that takes 

electrical signals and converts them into radio waves 

(electromagnetic waves). These radio waves are 

transmitted through the air to a receiver. 

RF Receiver: 

An RF receiver is a device that receives radio 

waves, demodulates them, and converts the received 

radio signals back into electrical signals that can be 

processed and understood by a microcontroller or 

other devices. 

 

Working Principle of RF Transmitter-Receiver Pair: 

1) Transmission: 

 The transmitter sends out an RF signal (radio 

waves) that carries information. The signal is 

typically modulated with the data that needs to 

be transmitted. 

 The transmitter broadcasts this signal over a 

specific frequency range, depending on the 

communication standard being used (e.g., 433 

MHz, 2.4 GHz, etc.). 

 

2 ) Reception: 

 The receiver captures the RF signals using its 

antenna. It filters and amplifies the incoming 

signal to ensure that it is strong enough for 

processing. 

 The receiver demodulates the signal, extracting 

the data (e.g., binary values) from the carrier 

wave. 

 The demodulated data is then sent to the output 

device (like a microcontroller or computer), 

where it can be further processed and used. 
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4) 16x2 LCD display 

A 16x2 LCD display is a type of Liquid Crystal 

Display (LCD) that has 2 rows and 16 columns, 

allowing it to display up to 32 characters (16 

characters per row). It is widely used in electronic 

projects and embedded systems for displaying 

alphanumeric characters, numbers, and simple 

graphics. 

 16x2 Layout: It can display up to 16 characters 

per row and 2 rows, hence the name "16x2". 

This allows it to display a total of 32 characters. 

 Alphanumeric Display: Primarily used for 

displaying text, digits, and simple symbols. It 

supports a wide range of characters, including 

uppercase and lowercase letters, digits, and 

basic punctuation. 

 

5) I2C Module 

I2C (Inter-Integrated Circuit) is a popular 

communication protocol used to connect multiple 

devices over a two-wire interface. It is widely used 

in embedded systems and microcontroller-based 

projects due to its simplicity and versatility. The I2C 

module enables communication between the 

microcontroller and peripheral devices such as 

sensors, displays, EEPROMs, and other ICs 

(Integrated Circuits). 

 

B. Working principle 

The flex sensor is attached to the user's finger. As 

the finger bends, the resistance of the sensor 

changes, and the Arduino reads these changes 

through an analog input pin. The sensor data is 

processed to determine the degree of bending and 

map it to a specific gesture. For example, a small 

bend might correspond to a "thumb-up" gesture, 

while a large bend could correspond to a "thumb-

down" gesture. The Arduino then activates an LED 

or other output device to indicate the gesture. 

 

C. Block Diagram 

 
 

IV. METHODOLOGY 

 

1)Flex Sensor : It is used as input .Detect molding of 

fingers and generate signal in digital form. 

2)RF Transmitter  & Receiver : It is used for 

wireless communication. For example when RF 

transmitter receives high that means 1 as input it 

will transmit it to receiver through wireless 

communication.(Range – 1km).For transmission 

12E IC is used and for reception 12D IC is used. 

3)Atmega 328p & Arduino UNO : Atmega 328p is a 

28pin controller , input voltage of 5V and frequency 

of 16 MHz’s. 12V power supply is given to 

Arduino. 

4)16x2 communication is done by I2C. I2C is a 

serial communication device used to show display. 

5)Battery management system(BMS) is used for 

charging gloves. 

V. RESULTS 

 

The system was tested with various hand gestures, 

and the results were evaluated based on the accuracy 

of gesture recognition and response time. The 

system was able to detect gestures with an accuracy 

of over 90% under controlled conditions. 

 

 
Hardware of project 
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Initial condition (when any flex sensor is not active) 

 

 
Flex sensor 1 active (Hello is displayed) 

 

 
Fig: Flex sensor 2 active (I need help is displayed) 

 

 
Flex Sensor 3 is active (I Need Water is displayed) 

 

 
Flex Sensor 4 is active (I Am Hungry) 

VI. CONCLUSION 

 

This paper presents a practical solution for hand 

gesture detection and indication using a flex sensor 

and Arduino. The system provides an efficient and 

low-cost way to recognize hand gestures, with 

applications in assistive technologies, sign language 

interpretation, and human-computer interaction. 

Future work can include the integration of multiple 

sensors to detect a wider range of gestures and 

improve the robustness of the system. 
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