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Abstract—The “Hand Gesture Controlled Smart Car” is 

an innovative project that allows a vehicle to be 

controlled using human hand gestures instead of 

traditional remote controls. The idea here is that the 

gesture sensing will be done using a gesture sensor that 

can detect the movement and orientation of the hand. 

These gesture inputs are then translated into control 

signals and wirelessly transmitted to another device 

through the use of a communication module like RF or 

Bluetooth. On the receiving side, the received control 

signals are interpreted by a microcontroller, which then 

controls the actions performed by the car such as moving 

forward, backward, right, and left. This is one project 

that highlights how embedded systems work together 

with wireless communication and man-machine interface 

applications. The primary purpose of this project is to 

offer an intuitive means of controlling vehicles. The 

project also helps in understanding real-time data 

transmission and control systems, which are widely used 

in advanced automation technologies. 

 

Index Terms—Gesture-sensing device, Embedded system 

and Wireless communication. 

 

I. INTRODUCTION 

 

The proposed system is a “Hand Gesture Controlled 

Smart Car” that enables the user to control the 

movement of a vehicle using simple hand gestures. 

The system is divided into two main sections: the 

transmitter section and the receiver section. The 

accelerometer sensor is incorporated in the 

transmitting part of the system where it helps to sense 

the movements and positioning of the hand of the user 

and converts it to electrical signals that will be 

processed by a microcontroller. These signals are 

wirelessly sent 

using any communication module like RF or 

Bluetooth technology. In the receiving part, the signal 

received wirelessly is passed to another 

microcontroller for interpretation. Then the motor 

driver is controlled by this microcontroller and this 

control drives the motors of the car that will run in 

different directions such as forwards, backwards, right 

and left.  

This is an easy and interactive system of controlling a 

vehicle in an effective manner making it a very smart 

and innovative one. Some of the references that 

influenced this design are S. Patil’s "Hand gesture 

Controlled Robot using Arduino and MPU6050" and 

R. Sharma’s "Wireless gesture Controlled vehicles 

using nRF24L01." 

 

II. METHODOLOGY 

 

The Smart Car That Can Be Controlled by Hand 

Gestures Has the Following Major Components. 

 

1. The MPU 6050 Sensor:  

The MPU6050 Integrates an Accelerometer and A 

Gyroscope and Is Utilized to Detect Motion and 

Orientation. 

 

2. The Arduino Nano:  

The Arduino Nano Is an Affordable, Small and 

Lightweight Microcontroller Board Based on The 

Atmega328P Microcontroller. The Arduino Nano in 

The Transmitter Section of The Project Will Accept 

Signals from The MPU6050 Sensor.    

 

3. The NRF24L01 Transceiver:  

The NRF24L01 Is a Low-Power Wireless Transceiver 

Module Used for Wireless Communication Between 

the Transmitter and Receiver Sections of Your 

System. 

 

4. The L298N Motor Driver:  

The L298N Motor Driver Module Is Used to Control 

the Speed and Direction of Your Smart Car's DC 

Motors. 
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5. The Arduino UNO:  

The Arduino UNO Is a Widely Used Microcontroller 

Board Based on An Atmega328P Microcontroller. It 

Will Be Used in The Receiver Section of The Project 

to Control the Complete Operation of Your Smart Car. 

Your System Will Have a Wearable Glove Which Will 

Have Sensors That Will Detect Hand Movements and 

Gestures, An Arduino Board Which Will Interpret the 

Sensor Data and Motor Control Circuitry Which Will 

Drive the Smart Car's Motors. The Sensors Will Be 

Able to Detect Specific Hand Movements and 

Gestures Such as Finger Flexing and Wrist Tilting. 

 

III. DETAILED WORKING OF EACH 

COMPONENT: 

 

MPU 6050 SENSOR: 

 
Fig 1: MPU 6050 Sensor 

 

The MPU6050 is a combined accelerometer and 

gyroscope sensor used to detect motion and 

orientation. It measures acceleration along three axes 

(X, Y and Z) as well as angular rotation, making it 

highly suitable for gesture-based applications. In this 

project, the MPU6050 sensor is used to detect the 

movement and tilt of the user’s hand. When the hand 

is moved in a particular direction, the sensor generates 

corresponding digital values, which are sent to the 

microcontroller through an I2C communication 

interface. The microcontroller processes these values 

to determine the direction of the gesture and sends 

appropriate control signals to the car.    
 

ARDUINO NANO: 

 
Fig 2: Arduino Nano 

It is used in the transmitter section of the project to 

process the signals received from the MPU6050 

sensor. The Arduino Nano reads the motion data from 

the sensor through I2C communication and processes 

it to identify the gesture direction. It then sends the 

processed data to the wireless communication module 

for transmission to the receiver section. 

 

NRF24L01 TRANSRECEIVER: 

 
Fig 3: Nrf24L01 Transreceiver 

 

The Nrf24L01 is a low-power wireless transceiver 

module used for communication between the 

transmitter and receiver sections of the system. In this 

project, the Nrf24L01 module is used to  

transmit the processed gesture data from the Arduino 

Nano (transmitter side) to the Arduino Uno (receiver 

side). It uses SPI (Serial Peripheral Interface) 

communication to exchange data with the 

microcontroller. The use of Nrf24L01 improves the 

overall performance and efficiency of the system. 

 

L298N MOTOR DRIVER: 

 
Fig 4: L298N Motor Driver 

 

In this project, the L298N motor driver receives 

control signals from the Arduino Uno in the receiver 

section. Based on these signals, it controls the rotation 

of the motors, enabling the car to move forward, 

 

 



© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002 

IJIRT 196966 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 5421 

backward, left, and right.  The module is capable of 

controlling four DC motors simultaneously and 

supports bidirectional motor control. 

 

ARDUINO UNO: 

 
Fig 5:.4.5 Arduino Uno 

 

It is used in the receiver section of the project to 

control the overall operation of the smart car. The 

Arduino Uno receives signals from the wireless 

communication module and processes them to 

determine the direction of movement. Based on the 

received data, the Arduino Uno sends appropriate 

control signals to the motor driver IC, which in turn 

drives the motors of the car. It acts as the main control 

unit of the receiver section, ensuring accurate and real-

time response to the hand gestures.  

 

IV. WORKING PRINCIPLE OF THE SYSTEM 

 

 
The Hand Gesture Controlled Smart Car operates on 

the principle of motion sensing and wireless 

communication. The system detects the hand gestures 

of the user using an accelerometer sensor, processes 

the data using a microcontroller, and transmits control 

signals wirelessly to the car. Based on the received 

signals, the car moves in different directions such as 

forward, backward, left, and right. The entire system 

works in real-time, providing smooth and efficient 

control of the vehicle through simple hand 

movements. 

 

TRANSMITTER SECTION: 

The transmitter section is responsible for detecting 

hand gestures and converting them into control 

signals. An accelerometer sensor is mounted on the 

user’s hand, which continuously monitors the tilt and 

movement along different axes. When the user tilts the 

hand in a particular direction, the sensor generates 

corresponding electrical signals.  

These signals are sent to the microcontroller, where 

they are processed and compared with predefined 

threshold values to determine the intended direction of 

movement. Based on this analysis, the microcontroller 

generates specific command signals. These command 

signals are then transmitted wirelessly using a 

communication module such as NRF24L01 to the 

receiver section of the car. 

 

RECEIVER SECTION: 

The receiver section is mounted on the car and is 

responsible for receiving and executing the transmitted 

commands. The wireless module receives the signals 

sent by the transmitter and forwards them to the 

microcontroller. The microcontroller decodes the 

received signals and identifies the corresponding 

movement command. Based on the decoded 

instruction, it sends control signals to the motor driver 

module. The motor driver then drives the DC motors 

accordingly, enabling the car to move in the desired 

direction. The coordination between the receiver 

module, microcontroller, and motor driver ensures 

accurate and responsive control of the car. 

 

V. RESULT 

 

The hand gesture controlled smart car successfully 

demonstrates gesture-based control using the 

MPU6050 sensor and wireless communication. Even 

without formal measurement, the expected 

performance of the system can be described as 

follows: 

1. The car responds to forward hand tilt by moving 

forward.  

2. The car responds to backward hand tilt by moving 
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backward.  

3. Tilting the hand left makes the car turn left, and 

tilting right makes it turn right.  

4. Wireless communication using the Nrf24L01 

module ensures smooth and reliable transmission 

between the transmitter and receiver.  

5. Motors controlled via L298N driver provide precise 

and smooth motion in all directions.  

6. The MPU6050 sensor accurately detects subtle 

gestures, enabling real-time control.  

7. Lithium-Ion battery supplies stable power, making 

the system portable and self-sufficient. 
 

GESTURE COMMAND EXPECTED MOTOR ACTION OBSERVATION 

Forward Tilt Forward All motors moving forward Car moves Forward  

Backward Tilt Backward All motors moving backward Car moves Backward  

Left Tilt Turn Left 
Left motors move Backward and 

Right motors move Forward 
Car turns Left 

Right Tilt Turns Right 
Left motors move Forward and 

right motors move Backward 
Car turns Right 

 

VI. APPLICATIONS: 

 

The hand gesture controlled smart car has various 

applications in different fields: 

 

1. Assistive Technology - Helps physically disabled 

people control devices like wheelchairs using simple 

hand gestures. 

2. Robotics and Automation - Enables touch-free 

control of robots, especially useful in hazardous or 

hard-to-reach environments. 

3. Gaming and Entertainment - Provides an interactive 

gaming experience by replacing traditional 

controllers with hand movements. 

4. IoT Integration - Can be used to control smart home 

devices like lights and appliances using gestures. 

5. Radiation Zone Operations - Allows remote control 

of machines in high-radiation areas, reducing human 

exposure and ensuring safety. 

 

VII. ADVANTAGES: 

 

1. Intuitive Control - Easy to use as it follows natural 

hand movements instead of complex buttons. 

2. Low-Cost & DIY-Friendly - Built using affordable 

components, making it suitable for student projects 

and beginners. 

3. Portable & Lightweight - The system is compact and 

easy to carry, making it convenient for use 

anywhere. 

4. Reliable & Noise-Free - Works smoothly without 

signal noise, ensuring accurate gesture detection. 

5. Customizable & Scalable - Can be modified or 

expanded with additional features as per user 

requirements 

VIII. CONCLUSION: 

 

The Hand Gesture Controlled Smart Car project 

successfully demonstrates practical implementation of 

gesture-based control for a robotic vehicle. Although 

actual measurements were not recorded, the expected 

results based on component specifications indicate the 

system is efficient, reliable, and user-friendly. This 

project highlights numerous applications, including 

educational demonstrations, robotics research, 

industrial automation, and assistive technology. It 

demonstrates the potential of wireless gesture-

controlled systems in enhancing human-machine 

interaction.  
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