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ABSTRACT - The ESP32-CAM surveillance robot system is an innovative solution that combines the ESP32-CAM board
and a robot chassis to create a versatile mobile surveillance device. Featuring the ESP32-CAM, a low-cost development
board renowned for its integration of a compact camera module and seamless Wi-Fi connectivity, this system offers a
comprehensive surveillance solution. The robot chassis, an integral component of the setup, empowers the device to
effortlessly navigate diverse environments and capture video footage from varying perspectives. Through the convenience
of a web interface hosted directly on the ESP32-CAM board, users gain complete control over the surveillance robot. This
user-friendly interface allows for precise management of the robot's movements, real-time viewing of video streams, and the
capability to capture snapshots from the live feed. The applications for this surveillance robot using ESP32-CAM are vast
and diverse. It serves as a reliable solution for home security, offering homeowners peace of mind by providing remote
monitoring capabilities. In addition, its potential extends to monitoring remote locations where traditional surveillance
systems may be impractical. Moreover, industries can benefit from its use in surveillance applications, enhancing security
protocols in various settings. The system's low cost and intuitive interface make it an accessible option for anyone seeking
to monitor their surroundings remotely with ease and efficiency.
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I. INTRODUCTION

The Surveillance Robot Using Remote Control project aims to create an advanced surveillance system by blending
robotics technology with remote control capabilities. This innovative system is tailored to improve surveillance operations
across various environments. Another primary goal is to optimize the surveillance robot's design for mobility, durability,
and adaptability to different terrains and environmental conditions. This optimization ensures the robot's effectiveness in a
wide range of surveillance applications. The project also includes thorough testing and evaluation of the surveillance system
to guarantee its reliability, performance, and ability to enhance situational awareness and operational efficiency during
surveillance tasks. The project envisions offering a valuable solution for surveillance operations in sectors like security,
military, and industrial domains.

The project scope entails designing and developing a surveillance robot with navigation and remote control
functionalities. Furthermore, emphasis will be placed on optimizing the surveillance robot's design to navigate different
terrains effectively. The testing and evaluation phase is pivotal to validate the system's reliability and performance.
Documenting the project, including design specifications, development processes, testing results, and operational
procedures, will provide a comprehensive overview of the project's outcomes and methods. Overall, the project will
emphasize surveillance applications in security, military, and industrial sectors, with potential for future scalability and
customization to meet specific surveillance needs.

II. PROPOSED METHOD

The ESP32-CAM surveillance robot system combines the ESP32-CAM board and robot chassis to create a versatile mobile
surveillance device. It integrates the ESP32-CAM's camera module and Wi-Fi connectivity into the robot chassis for
seamless navigation and video streaming. A user-friendly web interface on the ESP32-CAM board allows precise control,
including managing movements, real-time video streaming. This system serves as a reliable home security solution with
remote monitoring capabilities and extends to remote and industrial surveillance. Its low cost and intuitive interface make it
accessible for efficient remote monitoring.
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Fig. 2.1: System Block Diagram
III. LITERATURE SURVEY

The ESP32-CAM surveillance robot system represents a promising advancement in the field of mobile surveillance
devices, combining the ESP32-CAM board with a robot chassis. This integration of hardware offers a comprehensive
solution for surveillance tasks, leveraging the unique features of the ESP32-CAM board. The ESP32-CAM is recognized for
its cost-effectiveness and integration of a compact camera module with Wi-Fi connectivity [1]. This combination provides
the surveillance robot system with the ability to capture high-quality video footage and transmit it wirelessly, enhancing its
versatility in various environments. The integration of the ESP32-CAM board with the robot chassis allows the surveillance
robot to navigate diverse environments effortlessly. This aspect is crucial for surveillance applications, as it enables the
robot to capture video from varying perspectives, enhancing its surveillance capabilities [2]. The seamless integration of the
ESP32-CAM board and the robot chassis is a significant contribution to the field of mobile surveillance devices, offering
users a versatile and efficient solution.

The web interface hosted directly on the ESP32-CAM board is another notable feature of this surveillance system.
This interface provides users with complete control over the robot's movements, real-time video streaming, and the ability to
capture snapshots from the live feed [3]. Such user-friendly interfaces are essential for effective operation in surveillance
tasks, as they enable operators to manage the robot's actions remotely with precision and ease. In terms of applications, the
ESP32-CAM surveillance robot system offers a wide range of potential uses. Home security is a primary application, as the
system provides homeowners with remote monitoring capabilities, enhancing peace of mind [4]. Additionally, the system's
potential extends to monitoring remote locations where traditional surveillance systems may not be feasible or practical [5].
The system also holds promise for industrial surveillance applications, where it can enhance security protocols in various
settings [6].

Overall, the ESP32-CAM surveillance robot system presents a valuable and accessible solution for remote
monitoring needs. Its low cost, integration of advanced features, and intuitive interface make it an attractive option for users
seeking efficient surveillance capabilities [7]. This system represents a significant advancement in the field of mobile
surveillance devices, offering versatility, efficiency, and ease of use.
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IV. EXPERIMENTAL SETUP

4.1 Hardware Requirements
ESP 32 & Cam Module:

Fig. 4.1.1: ESP32 - CAM Module
The ESP32-CAM is a small size, low power consumption camera module based on ESP32. It comes with an OV2640
camera and an ESP32-CAM-MB micro-USB to serial port adapter. The ESP32-CAM can be widely used in intelligent IoT

applications such as wireless video monitoring, Wi-Fi image upload, QR identification, and so on.

L293D Motor Driver IC:

Fig. 4.1.2: L293D Motor Driver IC

The L293D is a popular motor driver IC (Integrated Circuit) that is widely used in robotics and other electronic projects. It
is designed to drive small DC motors, typically in the range of low to moderate power applications. The L293D IC is known
for its simplicity and ease of use in controlling the direction and speed of DC motors.
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DC - DC Converter:

Fig. 4.1.3: DC —DC Converter
A DC-DC converter uses a switching element, like a transistor, and an energy storage component to efficiently convert one
DC voltage to another. By rapidly switching on and off, it transfers energy from input to output, minimizing loss. This

makes DC-DC converters essential for power supplies, batteries, and renewable energy systems.

Battery Li-ion:

Fig. 4.1.4: Battery Li-ion

A Li-ion battery is a high-energy-density rechargeable device used widely in smartphones and electric vehicles. It operates
by lithium ions moving between the anode and cathode during discharge and charging. The electrolyte enables this
movement. Li-ion batteries provide lightweight, long-lasting power without much memory effect, making them suitable for
portable electronics and electric vehicles.

4.2 Software Requirements

Arduino IDE:

The Arduino Software (IDE) makes it easy to write code and upload it to the board offline. We recommend it for users
with poor or no internet connection. This software can be used with any Arduino board. Arduino Software (IDE) -
connects to the Arduino boards to upload programs and communicate with them. Programs written using Arduino
Software (IDE) are called sketches. These sketches are written in the text editor and are saved with the file extension.
ino.
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Fig. 4.2.1: Software Flowchart

Express PCB:

Express PCB is a software tool used for designing printed circuit boards (PCBs) quickly and efficiently. It offers a user-friendly
interface with a simplified design process, making it accessible for beginners and professionals alike. Users can create PCB
layouts by placing components, routing traces, and generating manufacturing files. Express PCB provides a straightforward way to
design and prototype PCBs for various electronic projects, making it a valuable tool for electronics enthusiasts and engineers.

V. EXPECTED RESULT

The ESP32-CAM surveillance robot system is expected to provide a highly functional and versatile mobile surveillance
solution by integrating the ESP32-CAM board with a robot chassis. With features like a compact camera module and Wi-Fi
connectivity, users can control the robot through a user-friendly web interface, managing movements and capturing real-
time video streams. This system is anticipated to offer reliable home security and has potential applications in monitoring
remote locations and enhancing industrial security. Its accessibility and efficiency make it an attractive option for remote
surveillance needs.
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Fig. 5.1: Hardware Setup Fig. 5.2: Software Output of the Live Stream
VI. CONCLUSION

In conclusion, the ESP32-CAM surveillance robot system is an innovative solution for modern surveillance needs, offering
enhanced capabilities and efficient remote monitoring. Its user-friendly web interface allows for seamless interaction,
providing reliable home security and potential applications in industrial settings. This system's versatility and potential to
improve operational efficiency make it a valuable contribution to surveillance technology, promising ease of use and
effectiveness for remote surveillance requirements.
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