
 
 
 

39 Page 39-43 © MANTECH PUBLICATIONS 2019. All Rights Reserved 

 

International Journal of Robotics and Autonomous Systems 

Volume 4, Issue 2, July-December, 2019 

 

 Wave and Command: Gesture-Controlled Robots Using 

Accelerometers 

 

Dr. Kavita Jindal 

 Associate Professor 

 Department of Robotics and Automation  

Skyline Institute of Technology, Lucknow 

Email: kavita.jindal@skyline.edu.in 

 

Raj Mehra 

Final Year Student 

Department of Robotics and Automation 

Skyline Institute of Technology, Lucknow 

Email: raj.mehra@skyline.edu.in 

 

Abstract 

This paper introduces a gesture-controlled robotic system that interprets 

human hand motions using accelerometers and translates them into robotic 

movement commands. By detecting directional gestures via a MEMS-based 

accelerometer (ADXL335), the signals are processed by a microcontroller 

and transmitted wirelessly to control a robot in real-time. The design 

leverages Arduino as the processing core, combined with RF modules for 

wireless communication. Applications span healthcare assistance, military 

reconnaissance, and user-friendly human-machine interfaces. A 

comprehensive evaluation compares system responsiveness, accuracy, and 

gesture detection reliability, highlighting both the potential and current 

limitations of this intuitive control methodology. 
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INTRODUCTION 

The growing demand for natural and intuitive human-machine interaction has spurred 

innovation in gesture-controlled robotics. These systems allow users to control machines 
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 through simple hand gestures, offering hands-free and remote operation capabilities. The 

proposed system is designed to convert hand motions into movement directions for a mobile 

robot using an accelerometer sensor and wireless communication. 

 

SYSTEM OVERVIEW 

The system comprises a transmitter module (with the ADXL335 accelerometer and Arduino) 

and a receiver module (with Arduino, motor driver, and robot chassis). Gestures such as tilt 

left, right, forward, or backward are sensed by the accelerometer, interpreted by the 

microcontroller, and wirelessly transmitted via an RF transmitter to a mobile robot. 

 

COMPONENT DESCRIPTION 

 ADXL335 Accelerometer: A MEMS-based sensor detecting tilt and acceleration in three 

axes. 

 Arduino Uno: The main processing unit for signal interpretation. 

 RF Transmitter/Receiver (433 MHz): Handles wireless data transmission. 

 L298N Motor Driver: Drives the DC motors according to control signals. 

 DC Motors and Chassis: Provides locomotion based on gesture inputs. 

 

WORKING MECHANISM 

The ADXL335 generates voltage variations depending on tilt direction. These analog signals 

are read by Arduino's ADC and processed to determine gesture intent. The identified 

command is sent via RF to the receiver side, where it controls the robot’s motion. The robot 

mimics the direction indicated by the user's gesture. 

 

SIGNAL MAPPING AND CONTROL LOGIC 

Each tilt gesture correlates with a range of accelerometer outputs: 

 Forward tilt: Robot moves forward 

 Backward tilt: Robot reverses 

 Left tilt: Turns left 

 Right tilt: Turns right 

 Neutral: Stop 

Thresholds are predefined to avoid false triggering and ensure reliable interpretation. 
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 IMPLEMENTATION AND TESTING 

The system was assembled and tested in both open and semi-obstructed environments. The 

accelerometer was mounted on a glove worn by the operator. Code was written using Arduino 

IDE to calibrate and interpret gestures. RF communication was secured using unique 

addressing. 

 

Table 1: Gesture Recognition Accuracy under Different Conditions 

Test Scenario Environment Recognition Accuracy 

(%) 

Avg. Response Time 

(ms) 

Open Field Unobstructed 97 180 

Indoor Low interference 91 210 

Obstructed High RF noise 83 260 

User Fatigue Extended use 79 290 

 

The robot’s gesture interpretation is most accurate in open environments. In interference-

heavy or physically straining conditions, accuracy slightly decreases. Fine-tuning thresholds 

and using adaptive filters could improve performance. 

 

PERFORMANCE EVALUATION 

Gesture recognition and execution were observed across multiple test scenarios. Results 

indicated high accuracy in open spaces, while performance dropped slightly in obstructed or 

RF-interference-prone environments. Delay and misinterpretation were minimized using 

calibrated thresholds and debounce logic. 

 

APPLICATIONS 

Gesture-controlled robots are applicable in: 

 Remote patient assistance 

 Military surveillance without direct exposure 

 Industrial operations in hazardous zones 

 Educational platforms for interactive learning 

 Smart wheelchair and prosthetic development 
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 ADVANTAGES AND LIMITATIONS 

Advantages: 

 Hands-free and intuitive control 

 Compact and low-power sensors 

 Cost-effective and wireless 

 

Limitations: 

 Limited range of RF modules 

 Susceptible to external acceleration/vibration noise 

 Gesture set needs calibration for individual users 

 

FUTURE ENHANCEMENTS 

Upgrading to Bluetooth or Wi-Fi modules can improve range and connectivity. Incorporating 

gyroscope and magnetometer data can increase accuracy. Machine learning models can enable 

adaptive gesture recognition for more complex controls. 

 

CONCLUSION 

Gesture-controlled robots using accelerometers present a user-friendly interface that bridges 

the gap between humans and machines. With simple hand motions, users can guide robots 

effectively. This system serves as a prototype for future innovations in human-robot 

interaction and has significant potential in healthcare, defense, and industrial sectors. 
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