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ABSTRACT

This paper presents the development of a Hand Gesture Controller Robot Car using Arduino. The proposed
system aims to control a robot car's movement by interpreting hand gestures through an Arduino board. The
system uses an ultrasonic sensor to detect obstacles and a Bluetooth module for wireless communication
between the robot car and the hand gesture controller. The hand gesture controller consists of a flex sensor and
an accelerometer to capture the hand's movements accurately. The Arduino board processes the data from the
hand gesture controller and sends the commands to the robot car's motors. The experimental results show that
the proposed system can effectively control the robot car's movement with hand gestures. The Hand Gesture
Controller Robot Car has the potential to be used in various applications such as surveillance, exploration, and
rescue missions.

Keywords: Hand Gesture, Controller, Robot Car, Arduino, Ultrasonic Sensor, Bluetooth, Flex Sensor,
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I. INTRODUCTION

Human-robot interaction has been a popular research topic due to its potential for applications in various fields
such as industrial automation, healthcare, and entertainment. Among the many interaction methods, hand
gesture control has gained significant attention due to its natural and intuitive nature. In this research paper,
we present the design and implementation of a Hand Gesture Controller Robot Car using Arduino, which
enables users to control the movement of a robot car through hand gestures.

1.1 SYSTEM OVERVIEW

The proposed system employs an ultrasonic sensor to detect obstacles and a Bluetooth module for wireless
communication between the robot car and the hand gesture controller. The hand gesture controller comprises
a flex sensor and an accelerometer to accurately capture hand movements. An Arduino board is used to process
the data from the hand gesture controller and send commands to the robot car's motors.

1.2 EXPERIMENTAL RESULTS

The experimental results show that the proposed system effectively controls the robot car's movement with
hand gestures. The Hand Gesture Controller Robot Car has the potential to be used in various applications,
including surveillance, exploration, and rescue missions.

1.3 CONTRIBUTION

By allowing users to control the robot car's movement through hand gestures, the proposed system eliminates
the need for complex interfaces and reduces the learning curve, making it a practical and user-friendly solution.
Overall, this research paper contributes to the development of intuitive and natural human-robot interaction
methods using hand gesture control technology.

II. LITERATURE REVIEW

The following section reviews the existing literature on hand gesture control in robotics and robot cars, leading
up to the proposed Hand Gesture Controller Robot Car using Arduino.

2.1 HAND GESTURE CONTROL IN ROBOTICS

Hand gesture control has become a popular research topic in robotics due to its potential for natural and
intuitive human-robot interaction. Machine learning algorithms, computer vision techniques, and sensor-based
approaches have been used for hand gesture recognition in various types of robots, including humanoid robots
and drones. Sensor-based approaches, such as using flex sensors and accelerometers, have been shown to be

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science
[6625]


https://www.doi.org/10.56726/IRJMETS40229

TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )

VVolume:05/Issue:05/May-2023 Impact Factor- 7.868 WWw.irjmets.com

effective in capturing hand movements for robot control. Wireless communication technologies, such as
Bluetooth and Wi-Fi, have also been used to transmit hand gesture data to robots.

2.2 HAND GESTURE CONTROL IN ROBOT CARS

While hand gesture control has been used in various types of robots, few studies have explored its use in robot
cars. However, hand gesture control has the potential to offer a natural and intuitive method for controlling
robot cars in various applications, such as surveillance and exploration. Existing research on hand gesture
control in robot cars has explored methods such as computer vision and gesture recognition through wearable
devices.

2.3 PROPOSED SYSTEM

The proposed Hand Gesture Controller Robot Car using Arduino aims to offer a user-friendly and natural
method for controlling robot cars through hand gestures. The proposed system combines the use of sensors,
wireless communication, and Arduino programming for hand gesture recognition and robot control. Here are
the key features of the proposed system:

e Hand Gesture Controller: The hand gesture controller consists of a flex sensor and an accelerometer to
capture hand movements. The flex sensor is used to detect finger movements, while the accelerometer detects
hand orientation.

o Wireless Communication: The hand gesture data is transmitted to the robot car via Bluetooth, which
allows for wireless control of the robot car.

o Robot Car: The robot car is equipped with an ultrasonic sensor to detect obstacles and an Arduino board for
processing the data and sending commands to the motors.

e Arduino Programming: The Arduino board is programmed to receive the hand gesture data, process it,
and send commands to the motors to control the robot car's movement.

o Gesture Recognition Algorithm: The proposed system uses a gesture recognition algorithm to recognize
different hand gestures and translate them into specific commands for the robot car.

BLOCK DIAGRAM & CIRCUIT DIAGRAM

IIIl. COMPONENTS DESCRIPTION

The project consists of two main sections: Transmitter and Receiver. The Transmitter Section includes the

components that detect hand gestures, while the Receiver Section includes the components that control the
movement of the robot car based on the hand gestures.

3.1 The Transmitter Section consists of the following components:

e ADXL335 Accelerometer: The ADXL335 accelerometer is a three-axis accelerometer that measures the
acceleration and tilt of the device. In the Hand Gesture Controller Robot Car, the accelerometer is used to detect
the orientation of the hand and send the corresponding signals to the Arduino Nano.

o Arduino Nano: The Arduino Nano is a compact and low-cost microcontroller board that is programmed to
receive signals from the accelerometer, process them, and send them wirelessly to the Receiver Section. The
Arduino Nano used in this project has an onboard RF module for wireless communication.
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o RF Module: The RF module is used to transmit the hand gesture signals wirelessly to the Receiver Section.
The RF module used in this project is the NRF24L01 module.

Fig -1: Transmitter Part
3.2 The Receiver Section consists of the following components:
e Arduino Nano: The Arduino Nano used in the Receiver Section is the same as the one used in the
Transmitter Section. The board is programmed to receive signals from the RF module and send commands to
the motor driver.
o Motor Driver: The motor driver is a device that controls the speed and direction of the motors. In the Hand
Gesture Controller Robot Car, the motor driver is used to control the movement of the robot car based on the
hand gesture signals received from the Transmitter Section.
o Robot Car Chassis: The robot car chassis is the physical body of the robot car, which includes the motors,
wheels, and other mechanical components. The robot car chassis used in this project is a 4-wheel drive chassis
with two DC motors for driving the rear wheels and two servo motors for steering the front wheels.
e Ultrasonic Sensor: The ultrasonic sensor is used to detect obstacles in front of the robot car and send
signals to the Arduino Nano for obstacle avoidance.

Fig -2: Receiver Part
IV. METHODOLOGY
To build the Hand Gesture Controller Robot Car, we follow the following methodology:

4.1 Hardware Setup

Assemble the Robot Car Chassis: The first step is to assemble the robot car chassis. This involves attaching
the motors, wheels, and other mechanical components to the chassis. The robot car chassis used in this project
is a 4-wheel drive chassis with two DC motors for driving the rear wheels and two servo motors for steering the
front wheels.
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Install the Ultrasonic Sensor: The ultrasonic sensor is used to detect obstacles in front of the robot car and
send signals to the Arduino Nano for obstacle avoidance. Install the ultrasonic sensor on the front of the robot
car chassis.

Connect the Motor Driver: The motor driver is used to control the speed and direction of the motors. Connect
the motor driver to the motors and the Arduino Nano.

Connect the RF Module: The RF module is used to transmit the hand gesture signals wirelessly to the Receiver
Section. Connect the RF module to the Arduino Nano.

Connect the ADXL335 Accelerometer: The ADXL335 accelerometer is used to detect the orientation of the
hand and send corresponding signals to the Arduino Nano. Connect the ADXL335 accelerometer to the Arduino
Nano.

4.2 Hardware Setup

Install Arduino IDE: The Arduino IDE is used to program the Arduino Nano. Download and install the latest
version of the Arduino IDE.

Install the Required Libraries: The project requires several libraries, including the RF24, Servo, and NewPing
libraries. Install these libraries in the Arduino IDE.

Upload the Transmitter Code: Upload the transmitter code to the Arduino Nano in the Transmitter Section.
The code reads the signals from the ADXL335 accelerometer and sends them wirelessly to the Receiver Section.

Upload the Receiver Code: Upload the receiver code to the Arduino Nano in the Receiver Section. The code
receives the hand gesture signals from the Transmitter Section, processes them, and controls the movement of
the robot car accordingly.

4.3 Testing and Calibration

Test the Ultrasonic Sensor: Test the ultrasonic sensor by placing obstacles in front of the robot car and
ensuring that it detects them and sends signals to the Arduino Nano for obstacle avoidance.

Test the Hand Gesture Control: Test the hand gesture control by performing various hand gestures and
ensuring that the robot car responds accordingly.

Calibrate the ADXL335 Accelerometer: Calibrate the ADXL335 accelerometer by ensuring that it accurately
detects the orientation of the hand and sends corresponding signals to the Arduino Nano.

Adjust Motor Speed and Steering: Adjust the motor speed and steering of the robot car to ensure that it
moves smoothly and accurately in response to the hand gesture signals.

V. ADVANTAGES, DISADVANTAGES & APPLICATIONS
Advantages, disadvantages, and applications of the Hand Gesture Controller Robot Car using Arduino Nano:
5.1 Advantages

e Hands-free control: Using hand gestures to control the robot car eliminates the need for physical buttons or
controls, making it a hands-free experience.

e Wireless control: The use of an RF module allows for wireless control of the robot car, providing greater
mobility and convenience.

e Easy to use: The system is easy to use and can be easily learned, making it accessible to a wide range of
users.

5.2 Disadvantages

e Limited range: The RF module has a limited range, which can restrict the movement of the robot car to
within a certain distance of the transmitter.

e Limited hand gesture options: The system may have limited hand gesture options, which can restrict the
types of commands that can be executed.

e Requires calibration: The ADXL335 accelerometer used in the system may require calibration for accurate
control, which can be time-consuming.
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5.3 Applications

e Education: The Hand Gesture Controller Robot Car can be used as a learning tool for students to explore the
concept of robotics and control systems.

e Entertainment: The system can be used as a fun and interactive toy or game for individuals to control the
movement of a robot car using hand gestures.

e Accessibility: The hands-free and easy-to-use nature of the system can be beneficial for individuals with

physical disabilities or limited mobility, allowing them to control the robot car without the need for physical
buttons or controls.

VI. CONCLUSION

In conclusion, the Hand Gesture Controller Robot Car using Arduino Nano provides an innovative and
convenient way to control the movement of a robot car using hand gestures. The system is easy to use, wireless,
and accessible, making it suitable for various applications such as education, entertainment, and accessibility.
However, the system may have limitations such as limited range, limited hand gesture options, and the need for
calibration. Despite these limitations, the system has demonstrated the potential for hands-free and intuitive
control of robotic devices. Future research can further explore the capabilities and limitations of the system and
potential improvements to enhance its performance and usability.
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