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ABSTRACT

The Wi-Fi-Controlled Robot enhances remote operation capabilities by leveraging the ESP8266 module’s wireless
communication features. Unlike traditional wired systems, this project provides seamless control over long
distances within the Wi-Fi network range. The Android application serves as an intuitive interface, allowing users
to send real-time movement commands with minimal latency. The system can be integrated with additional
sensors, such as ultrasonic sensors for obstacle detection or cameras for live video streaming, further expanding

its functionality for advanced applications.

This project also serves as an excellent learning platform for students and enthusiasts interested in IoT, robotics,
and embedded systems. By working with ESP8266, motor driver modules, and wireless communication, users
gain hands-on experience with key technologies used in modern automation. The open-ended nature of the design
allows for further customization, such as implementing voice control or Al-based navigation. With its cost-
effective approach and practical applications, this Wi-Fi-controlled robot demonstrates the growing role of

wireless technology in robotics and automation.

Furthermore, the Wi-Fi-Controlled Robot can be adapted for various real-world applications, such as home
automation, warehouse management, and security patrolling. With the ability to operate remotely, it can be used
in hazardous environments where human presence is risky, such as disaster zones or industrial sites with harmful
substances. The project can also be enhanced with GPS for outdoor navigation or integrated with cloud platforms
for remote data monitoring and control. Its versatility and scalability make it a valuable foundation for future

advancements in autonomous and semi-autonomous robotic systems.
INTRODUCTION

The rapid advancement of wireless communication and IoT technology has revolutionized various fields,
including robotics and automation. Traditional robots are often limited by wired connections or short-range
wireless modules like Bluetooth, which restrict their mobility and operational range. The Wi-Fi Controlled Robot
using ESP8266 & Android App overcomes these limitations by enabling remote control over a Wi-Fi network,
allowing greater flexibility and ease of use. This project focuses on designing and implementing a robot that can
be controlled using a smartphone, making it a practical solution for applications in industrial automation,

surveillance, and education.

At the core of this system is the ESP8266 Wi-Fi module, which acts as a communication bridge between the robot
and the Android application. The ESP8266 receives user commands via Wi-Fi and processes them to control the
robot’s movement using an L293D motor driver and DC motor. The system can operate in two modes: Station

Mode (STA), where it connects to an existing Wi-Fi network, and Access Point Mode (AP), where the robot
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creates its own network for direct communication with the smartphone. This dual-mode functionality makes the

project adaptable to different environments and use cases.

The project integrates both hardware and software components, ensuring smooth interaction between the
microcontroller, motor driver, and user interface. The Android application provides a simple yet effective way for
users to control the robot, offering buttons for forward, backward, left, right, and stop movements. The use of
LED indicators, resistors, and Lead-acid batteries ensures the efficient and stable operation of the system. By
leveraging IoT technology, this robot enhances wireless control efficiency, making it an ideal solution for tasks

requiring real-time robotic movement without physical constraints.
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Figure.1 Block Diagram

LITERATURE SURVEY

e A study by Patel & Sharma (2020) explored the use of IoT for remote-controlled robotic systems,
highlighting the advantages of ESP8266 in terms of cost-effectiveness and efficiency. Kumar et al. (2019)
demonstrated how a NodeMCU-based robotic car could be controlled through a mobile app, utilizing
MQTT protocol for enhanced communication reliability. Similarly, Texas Instruments (2021) provided
insights into the integration of motor drivers with ESP8266 to improve motion control accuracy.

o  Other research efforts, such as Gupta & Verma (2022), focused on the security aspects of WiFi-controlled
robots, ensuring encrypted communication to prevent unauthorized access. Studies like Singh & Reddy
(2023) have also examined the latency in real-time control and proposed optimization techniques using
HTTP and WebSocket protocols.

e  The existing literature highlights the growing adoption of WiFi-controlled robotic systems for automation
and remote operations. However, challenges such as network latency, power consumption, and security
vulnerabilities remain active research areas. Future work may focus on improving real-time

responsiveness and enhancing security through advanced encryption and authentication mechanisms.
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PROPOSED SYSTEM

The proposed system is designed to develop a WiFi-controlled robotic vehicle that can be operated remotely using
an Android application. The core of this system is the ESP8266 (NodeMCU) microcontroller, which enables
wireless communication and real-time control via a mobile app. The robot is equipped with DC motors, controlled
using an L298N motor driver, allowing smooth and precise movement. The Android app communicates with the
ESP8266 via HTTP requests or WebSocket protocols, ensuring minimal latency. Additionally, an MQTT protocol
can be used for improved communication reliability. The system can also integrate sensors like ultrasonic sensors

for obstacle detection and a camera module for live video streaming (optional).

The operation starts with initializing the WiFi module (ESP8266/ESP32) and connecting it to a network. The
microcontroller then processes commands received from the user via the mobile app. Based on the command
(Forward, Backward, Left, Right, Stop), the system sends appropriate signals to the motor driver (L298N/L293D)
to control the robot’s movement. If an obstacle is detected, the system either stops or changes direction to avoid a
collision. The robot continuously processes commands until powered off or a stop command is received. This

system provides a versatile solution for automation, surveillance, industrial monitoring, and rescue operations.

Vil-FI CONTROLLED RCBOTIC VEHICLE

Figure.2 Schematic Diagram

The Wi-Fi-Controlled Robot operates on the principle of wireless communication and real-time control, utilizing
the ESP8266 Wi-Fi module to establish a connection between the robot and a user-controlled device, such as a

smartphone or computer. The user sends movement

commands via a custom Android application or a web-based interface. These commands are transmitted over a
Wi-Fi network and received by the ESP8266 module, which processes them and forwards appropriate signals to
the motor driver module.The motor driver module interprets the received signals and adjusts the speed and

direction of the robot’s wheels accordingly.
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Figure.4 Android app for controlling robo Figure.5 Nodemcu connectiions (ESP8266)
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Figure.6 Working of wifi controlled robot using Esp8266 and android app

Figure.7 Overview of Project

ADVANTAGES

1. Remote Control & Accessibility — Enables wireless operation from anywhere within the network range,

reducing physical intervention.

518


http://www.ijerst.com/

Int. J. Hng. Res. & Sci. & Tech. 2025 555" International Journal of Engineering Research and Science & Technology

-

ISSN 2319-5991 www.ijerst.com
Vol. 21, Issue 1, 2025

2. Cost-Effective — Uses affordable components like ESP8266, making it an economical solution for

automation.

3. Real-Time Operation — Ensures quick response to user commands via WiFi-based communication,

enhancing efficiency.
4. Low Power Consumption — ESP8266 operates at low power, making the system energy-efficient.

5. Scalability & Integration — Can be enhanced with sensors, cameras, and Al-based navigation for

advanced applications.
APPLICATIONS

1. Home Automation — Can be used to develop smart home robots for household tasks.

2. Surveillance & Security — Can be equipped with cameras for remote monitoring of restricted areas.
3. Industrial Automation — Used in warehouses and factories for material transport and monitoring.
4. Military & Defense — Deployed in hazardous areas for reconnaissance and bomb detection.

5. Agriculture — Helps in monitoring large farmlands and automating irrigation or pesticide spraying.
6. Disaster Management & Rescue — Assists in search and rescue missions in disaster-struck areas.

7. Healthcare Assistance — Can be used in hospitals for medication delivery and remote patient monitoring.
CONCLUSION

The Wi-Fi Controlled Robot using ESP8266 & Android App is an innovative project that successfully
integrates IoT with robotics to enable wireless control. By eliminating the constraints of wired connections
and short-range wireless modules, this system provides greater flexibility, making it a valuable solution for
industrial automation, surveillance, and education. The implementation of NodeMCU (ESP8266) as the central
controller ensures seamless communication between the Android application and the robotic system, allowing
real-time control of movements via Wi-Fi. The use of L293D motor drivers, DC motors, LEDs, and Lead acid

batteries ensures a stable and efficient hardware setup.

The modular approach taken in this project ensures that each component functions efficiently, facilitating easy
debugging and scalability. The software implementation, developed using Arduino IDE and a user-friendly
Android app, enhances usability and system responsiveness. Overall, this project demonstrates the potential of
IoT-driven robotic systems, highlighting their role in advancing automation and improving operational efficiency

in various applications
FUTURE SCOPE

o Integration with Al and Computer Vision: The robot can be enhanced by incorporating Al-based

object detection and computer vision to enable autonomous navigation and obstacle avoidance.
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¢ Cloud Connectivity for Remote Monitoring: By connecting the robot to cloud platforms, users can
control and monitor the robot from anywhere in the world, improving its applications in security and
industrial automation.

¢ Sensor-Based Enhancements: Adding sensors such as ultrasonic, infrared, or temperature sensors can
expand the robot's functionality for environmental monitoring and surveillance.

e Voice Control and Gesture Recognition: Integrating voice command features and gesture recognition
using loT-based voice assistants or machine learning models can make the robot more interactive and

user-friendly.
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