
 
 

© STM Journals 2024. All Rights Reserved 21  
 

ISSN: 2249-863X (Online) 

ISSN: 2321-4244 (Print) 

Volume 14, Issue 2, 2024 

May–August 

DOI (Journal): 10.37591/JoPEPS STM JOURNALS

Journal of  

Power Electronics & Power Systems 
 

https://journals.stmjournals.com/jopeps 

Review JoPEPS 

 

Precision Surveillance: A Raspberry Pi-powered 
Robot for Enhanced Security Monitoring 
 

Prashant M. Tiwari*, Sanket G. Tupe, Sanjana P. Veer 
 

Abstract 

This review highlights a new proposed work idea: the Raspberry Pi-based surveillance robot. This 

proposed work represents notable advancement in remote surveillance technology, offering a flexible 

and cost-effective solution for diverse surveillance applications. Featuring a robust metal chassis, 

integrated Pi camera, and the Raspberry Pi 3A as its central control unit, the robot excels in 

adaptability to challenging terrains, high-definition imaging, mobility, and autonomous navigation. 

Through seamless integration, the Raspberry Pi 3A effectively manages the robot's movements and 

camera functions, enabling remote monitoring via user commands. While the proposed work faces 

limitations such as finite battery life and the need for technical expertise during construction and 

configuration, its advantages outweigh these challenges. Future iterations could focus on enhancing 

battery efficiency and simplifying construction methods to broaden its user base. Overall, this proposed 

work presents a promising technology that combines adaptability, imaging quality, mobility, and 

autonomous capabilities, with the potential to redefine remote surveillance in various scenarios. 

 

Keywords: Raspberry Pi, surveillance robot, remote surveillance, high-definition imaging, autonomous 

navigation, user-friendly interfaces 

 

 

INTRODUCTION 

In an era marked by rapid technological advancement, the demand for innovative surveillance and 

monitoring solutions has grown increasingly urgently. Traditional surveillance methods often face 

challenges related to adaptability and mobility, limiting their effectiveness in dynamic environments. 

Addressing these issues, the Raspberry Pi-based surveillance robot proposed work emerges as a pivotal 

initiative aimed at providing a versatile and cost-effective solution for remote surveillance in various 

scenarios [1, 2]. The primary objective of this proposed work is to design and construct a surveillance 

robot with a sturdy metal chassis capable of navigating challenging terrains and environmental 

conditions. Emphasizing adaptability and high mobility, the robot integrates a Raspberry Pi 3A as its 

central control unit and incorporates a high-quality Pi camera for capturing high-definition video 

streams and images [2]. Operating under the Raspberry Pi's control, the robot executes movements and 

camera functions while enabling remote control and monitoring [3, 4]. Enhancing surveillance 

capabilities, the integrated Pi camera provides real-

time imagery and video streams. Despite limitations 

such as limited battery life and the need for technical 

expertise during construction and configuration, the 

proposed work's versatility, and affordability 

position it as an ideal solution for contemporary 

surveillance needs [5]. This study provides a 

comprehensive exploration of the Raspberry Pi-

based surveillance robot proposed work, covering 

its construction, working principles, applications, 

and more. Representing a significant advancement 

in surveillance technology, this proposed work 

offers a potent combination of adaptability, mobility, 
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high-quality imaging, and autonomous capabilities to meet the evolving demands of remote monitoring 

and surveillance. 

 

LITERATURE REVIEW 

The field of Raspberry Pi based security and surveillance robots is fast evolving, with numerous 

research proposed works fetching various functionalities and applications. Here is a detailed overview 

of some noteworthy, related works: 

1. CGI script and MJPG video streamer based surveillance robot using Raspberry Pi [3]: Hamza 

et al. proposed a Raspberry Pi-based surveillance robot that leverages the Raspberry Pi for sensor 

control and wireless communication, demonstrating its versatility. However, their approach 

diverges from traditional methods, focusing on wireless control, basic movement, and video 

streaming. In contrast, another proposed work prioritizes overhead surveillance robot design with 

CGI script and MJPG video streamer integration. The latter provides valuable insights into 

enhancing surveillance capabilities, showcasing new possibilities for surveillance applications [6]. 

2. Automated hybrid surveillance robot [1]: Ashish et al. proposed a Raspberry Pi-based 

surveillance robot that, like another proposed work, utilizes Raspberry Pi for sensor control and 

wireless communication, showcasing its versatile applications. However, they differ in their 

specific focuses, with one emphasizing wireless control, basic movement, and video streaming, 

while the other focuses on automated hybrid surveillance. The latter proposed work provides 

valuable insights into automated hybrid surveillance robot design, showcasing innovative 

approaches in the field of surveillance robotics. 

3. Surveillance robot using Raspberry Pi-IoT [2]: Saravanakumar et al. proposed that both 

proposed works share the commonality of utilizing Raspberry Pi for sensor control and wireless 

communication. However, they diverge in their application focus, with one emphasizing wireless 

control, basic movement, and video streaming, while the other integrates IoT concepts for 

enhancing surveillance capabilities. The latter proposed work provides valuable insights into the 

use of IoT concepts, offering potential improvements in monitoring, control, and data analysis 

within the surveillance domain [7]. 

 

METHODOLOGY 

The Raspberry Pi-based surveillance robot is designed to offer mobility, adaptability, real-time 

surveillance, and remote-control capabilities. The following description outlines how the project works. 

 

Experimental Set-Up 

• The implementation of the Raspberry Pi-based surveillance robot proposed work initiates with 

the assembly of essential hardware components. These include a meticulously crafted metal 

chassis, motors, wheels, Raspberry Pi 3A, and Pi camera. 

• The Raspberry Pi 3A serves as the central control unit, interconnected with the various hardware 

components to establish the foundational hardware setup [1, 2]. 

 

Techniques Employed 

• The software development phase focuses on creating a codebase that empowers the Raspberry Pi 

to assume control over the robot's movements, operate the Pi camera, and establish 

communication with a designated remote user interface [8]. 

• A user-friendly interface is specifically designed to facilitate seamless remote control and 

monitoring, providing users with a comprehensive set of options for controlling the robot's 

movements, adjusting the camera's orientation, and initiating image or video capture [1, 9]. 

 

Specifics of Software Configuration 

• In detailing the software configuration, emphasis is placed on the development of code that 

enables the Raspberry Pi to execute precise control over the robot's actions and interact with the 

Pi camera. 
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• A user-friendly interface is specifically designed to ensure a streamlined experience for remote 

control and monitoring [9]. 
 

Real-Time Control and Monitoring 

• Remote access to the surveillance robot is facilitated through the user interface, typically 

accessible on a computer or mobile device. 

• The interface offers comprehensive control options, allowing users to dictate the robot's 

movements and manipulate the camera angle. 

• Furthermore, users can engage in real-time viewing of high-definition video streams and still 

images captured by the Pi camera [5]. 
 

Autonomous Navigation System 

• Incorporating ultrasonic sensors, the surveillance robot implements an autonomous navigation 

system. These sensors continuously scan the environment for obstacles and provide distance 

measurements. 

• In response to detected obstacles, the autonomous navigation system adjusts the robot's path, 

ensuring collision avoidance [10]. 
 

Commands and Autonomous Decision-Making 

• Users interact with the robot through the remote interface, issuing commands that are processed 

by the Raspberry Pi. These commands are translated into motor control signals, dictating the 

robot's movements. 

• Simultaneously, the autonomous navigation system operates independently, scanning for 

obstacles and dynamically adjusting the robot's path as required [2]. 
 

Real-Time Data Transmission 

• The surveillance robot ensures real-time data transmission, delivering live video feeds and 

updated environmental data to the remote user interface. 

• This feature empowers users to make informed decisions based on the current surveillance feed. 
 

Safety and Security Measures 

• To guarantee user and environmental safety, the robot incorporates safety mechanisms, including 

emergency stop buttons and fail-safe. 

• These features are implemented to prevent accidents and enhance overall safety during operation. 
 

Field Applications 

• The adaptability and autonomous navigation capabilities of the surveillance robot make it suitable 

for diverse applications, such as home security, industrial inspection, agricultural monitoring, 

and search and rescue operations. 

• The robot's versatility enables effective deployment across various terrains and scenarios. 
 

Iterative Development and User Feedback 

• User feedback plays a pivotal role in refining the robot's design and functionality. 

• Iterations are implemented based on gathered feedback to enhance performance and user 

experience continually. 

 

BLOCK DIAGRAM DESCRIPTION 

1. Pi Cam is a camera connected as an input to Raspberry pi. It is used for constant monitoring of 

live streaming. 

2. ON/OFF Push Button is used to connect the supply from Battery to Raspberry Pi. 

3. Rover control consists of L298 Motor Driver circuit along with Motors connected to it. It means 

Forward, Reverse, Left, Right control of the Robot. 
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Figure 1. Block diagram: raspberry pi based surveillance robot [1]. 

 

4. Video steaming on the computer dashboard is shown as an Output. 

5. Blynk IoT Dashboard is used to control the Rover with MQTT Protocol, which is an IoT Protocol. 

 

Figure 1 shows block diagram of Raspberry Pi based surveillance robot. 

 

COMPONENTS 

The proposed Raspberry Pi based Surveillance Robot System comprises the following key components. 

 

Hardware 

1. Controller 

i. Raspberry Pi 3A: The central computing unit for running the robot and processing data. 

ii. L298 motor driver: Controls the motors of the robot, enabling it to move in different directions. 

2. Camera 

i. Raspberry Pi camera (Pi Cam): Used for capturing images or video for surveillance. 

ii. Resolution: The camera module supports a maximum resolution of 3280×2464 pixels 

(8 megapixels) for still images. 

iii. FPS: The camera module can achieve up to 30 frames per second (fps) at full resolution for 

video recording. 

3. Communication modules 

i. Bluetooth/Wi-Fi (optional): Facilitate local communication with a remote-control device or 

mobile app for manual navigation and monitoring. 

4. Other components 

i. Robot chassis/rover: The physical structure or chassis of the robot, including the wheels and 

frame. 

ii. Wheels and motors: The wheels used for movement and the motors that drive them. 

iii. Motor controller: To control the movement of the robot and the motors. 

5. Additional considerations 

i. Chassis: A sturdy base frame to mount components and protect them from environmental 

damage. 

ii. Power supply: Batteries or a power source to provide energy to the Raspberry Pi, motors, 

and other components. 

 

Software 

1. Raspberry Pi OS (formerly Raspbian): Raspberry Pi OS is a Debian-based operating system 

designed for the Raspberry Pi. It provides a lightweight, efficient environment with access to a 

range of software packages and tools tailored for the Pi's hardware, making it ideal for robotics 

and other proposed works. 

Pi camera 

Power on 

button 

Rover 

Video 

streaming 

Blynk 

dashboard 

Raspberry Pi 3 
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2. Python programming language: Python is a versatile and beginner-friendly language commonly 

used for Raspberry Pi proposed works due to its readability and extensive libraries. It simplifies 

the development of robot control algorithms and interfaces with sensors and hardware 

components, making it a preferred choice for many robotics applications. 
 

Proposed Workflow 

Here is a proposed workflow for a Raspberry Pi-based surveillance robot proposed work: 

1. Initialization 

i. Power on the Raspberry Pi and initialize the necessary libraries and modules. 

ii. Set up the camera module and configure its settings (e.g., resolution, frame rate). 

2. Movement control 

i. Use motor control libraries to control the robot's movement (e.g., forward, backward, turn). 

ii. Implement obstacle detection algorithms to avoid collisions. 

3. Camera operation 

i. Capture images or video streams using the camera module. 

ii. Process the images/video for tasks such as object detection, tracking, and recognition using 

OpenCV. 

4. Remote control 

i. Set up a remote-control interface (e.g., SSH, VNC, web interface) for controlling the robot's 

movements and camera remotely. 

ii. Implement controls for starting/stopping the surveillance mode, adjusting camera angles, and 

navigating the robot. 

5. Integration and testing 

i. Integrate all components and functionalities of the surveillance robot. 

ii. Test the robot's performance in different scenarios to ensure reliability and functionality. 

6. Deployment 

i. Deploy the surveillance robot in the desired environment for monitoring and surveillance tasks. 

ii. Monitor the robot's performance and adjust as needed. 

 

RESULTS AND ANALYSIS 

The Raspberry Pi-based surveillance robot proposed work demonstrates a versatile and effective 

solution for remote surveillance and monitoring. Through a carefully orchestrated combination of 

hardware and software components, the robot achieves mobility, adaptability, and real-time control 

capabilities. Users can remotely navigate the robot, adjust the camera, capture high-definition imagery, 

and receive real-time data transmission, showcasing its applicability in diverse scenarios such as home 

security, industrial inspection, agriculture, and search and rescue operations. The proposed work 

achieves commendable success in delivering a comprehensive solution for remote surveillance. The 

hardware setup, comprising a robust metal chassis and integrated components, establishes a reliable 

foundation. The software configuration allows precise control and user-friendly interaction through a 

dedicated interface. Real-time data transmission provides users with live feeds, contributing to informed 

decision-making. Incorporated safety measures, such as emergency stop buttons, enhance user and 

environmental safety. The robot's applicability across diverse scenarios, coupled with continuous user 

feedback-driven iterative development, showcases its adaptability and commitment to user satisfaction. 

 

Key Achievements 

1. Versatile surveillance solution: The surveillance robot's capabilities in mobility, real-time  

high-definition imaging, and adaptability to various terrains enhance its versatility for diverse 

applications. 

2. Remote control and monitoring: The user-friendly interface enables users to remotely control the 

robot and access live surveillance feeds, facilitating real-time decision-making and response. 

3. Autonomous navigation: Autonomous features, including obstacle detection and collision 

avoidance, elevate the robot's safety and operational efficiency during surveillance missions. 
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4. Cost-effectiveness: This proposed work provides an affordable alternative to traditional 

surveillance methods, minimizing initial and ongoing deployment and maintenance costs. 

5. User-friendliness: The intuitively designed user interface accommodates users with varying 

levels of technical expertise, ensuring accessibility and ease of operation. 

6. High-quality imaging: The Pi camera delivers high-definition images and videos, enabling 

detailed surveillance and comprehensive data collection. 

7. Adaptability to various applications: The robot's flexibility extends to diverse environments, including 

home security, industrial inspection, agricultural monitoring, and search and rescue operations. 

8. Environmental resilience: The robot's robust design equips it to withstand challenging 

environmental conditions, ensuring durability in diverse scenarios. 

9. Safety mechanisms: Inclusion of safety features prioritizes user and environmental safety during 

robot operation. 

10. Continuous improvement: User feedback and iterative development processes contribute to 

ongoing improvements, ensuring the robot remains effective and up to date. 

 

CONCLUSION AND FUTURE SCOPE 

In conclusion, the development of the Raspberry Pi-based surveillance robot marks a notable 

advancement in surveillance and monitoring technology. This versatile and adaptable system addresses 

a diverse range of scenarios, establishing itself as a valuable tool with numerous advantages and 

applications. The proposed work has effectively tackled the identified problem statement, met its 

defined objectives, and contributed noteworthy insights to the field. While acknowledging the 

advantages, the proposed work is not without limitations, including technical expertise requirements, 

dependence on internet connectivity, and potential environmental constraints. Mitigating these 

disadvantages involves effective planning, maintenance, and adaptability strategies, thereby reinforcing 

the overall effectiveness and viability of the Raspberry Pi-based surveillance robot. 

 

Future Scope 

The Raspberry Pi-based surveillance robot proposed work is vast, with several opportunities for 

further development and enhancement. Some key areas for future scope include, Enhanced Autonomous 

Navigation, Integration of AI and Machine Learning, Multi-Robot Collaboration, Environmental 

Adaptability, Energy Efficiency, Integration with IoT Devices, User Interface Improvements, and Data 

Security and Privacy. 
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