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ABSTRACT-  

The Metal Detector Robot with Integrated Surveillance Camera offers a fresh way to security and surveillance in a variety of settings. This project intends to create 

a versatile robotic system that can identify metallic items while also offering real-time visual monitoring via an onboard camera. The combination of metal detection 

technologies and surveillance capabilities provides a complete solution for threat detection and situational awareness. The metal detection device detects any metal 

beneath it. Detection triggers a little buzzing alert to notify the user. The combination of a metal detection system with a robotic vehicle enables remote operation 

over great distances using RF technology. The metal detector robot can be moved in any direction by the operator, and there is a beeper in the circuit that sounds 

when a metallic object is located, as well as a robotic arm that aids in the retrieval of the metallic object. Because of its simplicity and adaptability, this project has 

many real-world applications. Metal detectors are a typical technology used to check people, luggage, or bags in shopping malls, hotels, and movie theatres to 

ensure that they are not carrying any metals or illegal items such as guns or bombs. Metal detectors detect the presence of metal. 
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1. INTRODUCTION 

In an era where security is crucial, new solutions are required. The combination of robotics and surveillance technologies has resulted in a revolutionary 

advancement: the Metal Detector Robot with integrated surveillance camera. By integrating the capability of a metal detector with the surveillance 

capabilities of a camera, this robot provides a comprehensive threat detection and monitoring solution. It allowing it to quickly identify metal things of 

interest while also offering visual surveillance of its surroundings. This introduction will look at the Metal Detector Robot's characteristics and benefits, 

including its uses, technical specifications, and potential impact on security operations. This unique approach, which improves perimeter security while 

also streamlining routine inspections, and public safety. Robotics is a growing field with its own relevance and demands. The primary goal of robotics is 

to combine technology with machines capable of supporting humans in a variety of ways. Except for the initial programming and set of instructions, 

robots are known to function with little human intervention.  

2. LITERATURE SURVEY 

Greeshma Shivani suggested utilizing radiofrequency technology to create a robotic vehicle with metal detection. The primary goal of this project is to 

detect land mines utilizing a robotic vehicle that is wirelessly connected and equipped with RF modules. The robot has a robotic arm and is remotely 

controlled in its movements. This technology is effective and useful for detecting bombs and land mines, among other things, primary goal of this project 

is to detect land mines and sending the location to a visual map milli meters although it cannot lift hefty landmines and can only tilt up to 60 degrees [1]. 

Tania Alauddin suggested a remote-controlled robotic vehicle with a metal detector attached. The goal of this project is to build and develop a robotic 

car that uses a Bluetooth module to detect metal ahead of it. Relays, timers, and integrated circuits are all used in the circuit design. With the exception 

of the accuracy range and power management, this project was evaluated and found to be able to meet all requirements [2]. 

A robot that can detect land mines and plan a path was presented by Muhammad Zubair. The primary goal of this research was to identify land mines, 

which involves scanning the greatest feasible area of a landmine field, pinpointing the site, and accurately sending the location to a visual map milli 

meters. PID tuning and graphical user interfaces are also used in this to plot the minefield. Despite being accurate and inexpensive, this project was unable 

to trace landmines across great distances [3].  

A Sensor Controlled Defence Purpose Robot for Land Mine Detection was proposed by A. Kunaraj, This robotic vehicle's primary function is to find 

land mines in rehabilitation centres affected by war. This robot has a built-in video camera, microcontroller, and sensors. This system makes use of 

Bluetooth for wireless communication and RF technologies for robotic control. Critical temperature zones were where this system failed [4].  

http://www.ijrpr.com/
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A Multipurpose System on Chip platform for Metal Detection was proposed by Naram Mhaisen. This project uses the Spider Robot a robot used for 

metal detecting in land mine detection operations that is operated over Bluetooth. The system for on-board control is developed on a semiconductor 

platform with a reconfigurable DE0 NANO system. When the invention was put into practice, the metal detector module found metals up to 70 cm away 

[5].  

3. METHODOLOGY 

A metal detector robot with surveillance camera capabilities is a versatile security and exploration tool designed to detect metallic objects while providing 

visual surveillance of its surroundings. It integrates a metal detector sensor, typically based on electromagnetic principles, to detect metal objects nearby. 

The surveillance camera, mounted on the robot, offers real-time video streaming for monitoring purposes. Controlled by a microcontroller or single-board 

computer, the robot navigates using motor drivers and wheels, while a wireless communication module enables remote operation and data transmission. 

With its ability to detect metal and provide visual feedback, the robot finds applications in security patrolling, exploration of hazardous environments, 

industrial inspection, and educational projects. Building on this idea, the Robot is Controlled by the Arduino uno with the feedback provided by the Metal 

Sensor. It is controlled with the help of the remote control provided in the Arduino nano. In, that application we can see that the metals are detected or 

not. The metal detector robot with surveillance camera operates by combining the functionalities of its metal detection system and surveillance camera. 

First, the metal detector sensor emits a magnetic field and detects any disruptions caused by nearby metallic objects. When a metal object is detected, the 

robot's microcontroller interprets the signal and may trigger an alert while also directing the robot towards the detected object. Simultaneously, the 

surveillance camera provides a live video feed of the robot's surroundings, allowing operators to visually monitor the area. This video feed can be accessed 

remotely via a wireless communication module, enabling real-time observation from a distance. The surveillance camera, mounted on the robot, offers 

real-time video streaming for monitoring purposes. Operators can control the robot's movement using a remote interface, directing it towards areas of 

interest. The combined functionality of metal detection and surveillance makes the robot effective for security patrols, exploration of hazardous 

environments, and industrial inspections, providing a comprehensive solution for various applications. 

 

  Fig 1 Circuit diagram of the Robot                         Fig 2 Circuit diagram of the Controller 

The methodology for the metal detector robot using surveillance camera project involves several key steps. Firstly, the design phase entails determining 

the specifications of the robot, including its size, mobility, and detection capabilities. Once the design is finalized, the construction of the robot begins, 

integrating metal detection sensors, a surveillance camera, and a microcontroller for control. The metal detection sensors are calibrated to detect various 

types of metals while minimizing false positives. The surveillance camera is strategically positioned to provide a live feed to the operator, allowing for 

remote control of the robot. During the implementation phase, the robot's control software is developed, enabling it to autonomously navigate the 

environment while scanning for metals. Additionally, the camera feed is processed in real-time to provide visual feedback to the operator, enhancing 

situational awareness. Testing is conducted to ensure the robot operates effectively in different environments and lighting conditions. In the final phase, 

the robot is deployed for field testing in real-world scenarios, such as security checkpoints or search and rescue operations. Feedback from these tests is 

used to further refine the robot's design and software for improved performance. Continuous monitoring and maintenance ensure the robot remains 

operational and reliable over time. Overall, this engineering principles to develop a versatile metal detector robot integrated with surveillance capabilities. 
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4. HARDWARE IMPLEMENTATION 

ARDUINO UNO 

The Arduino Uno is a microcontroller board based on the ATmega328P chip. Arduino Uno is programmed using the Arduino IDE, where users write 

code in C/C++ language. Once programmed, the code is uploaded to the Uno via USB. The microcontroller executes the code, performing the specified 

tasks. Uno is a microcontroller board based on the ATmega328P chip. It reads inputs like sensors or switches, and controls outputs like lights or motors. 

Programmed in C/C++, it's uploaded via USB using the Arduino IDE.  

ARDUINO NANO  

The Arduino Nano is a compact microcontroller board based on the ATmega328P chip. Like the Uno, it reads inputs from sensors or switches and controls 

outputs like lights or motors. Programmed in C/C++, it's uploaded via USB using the Arduino IDE. Its small size makes it suitable for projects with space 

constraints. 

METAL SENSOR 

A metal sensor detects the presence of metal objects by emitting an electromagnetic field and analysing the changes in this field caused by nearby metals. 

When a metal object comes into the sensor's range, it alters the field, triggering the sensor to produce a signal indicating the presence of metal. 

HC 12 MODULE 

The HC-12 module is a wireless serial communication device. It operates on the 433 MHz frequency band, providing reliable long-range communication 

(up to 1 km). It uses UART communication to send and receive data between devices. With simple AT commands, users configure settings such as baud 

rate and transmission power. 

L298N MOTOR DRIVER 

The L298N motor driver is a dual H-bridge module that controls the speed and direction of DC motors. It can drive two motors independently, providing 

bidirectional control. By applying PWM signals to its inputs, it regulates motor speed. Input logic determines motor direction, making it ideal for robotics 

and automation applications. 

GEAR MOTORS 

A Gear Motor combines a motor with a gearbox to achieve a specific output speed. The motor rotates at a higher speed, and the gearbox reduces it to 60 

rotations per minute (RPM), increasing torque. These motors are commonly used in requiring slower rotational speed and higher torque, like conveyor 

belts or robotic arms. 

BUZZER 

The buzzer emits an audible signal, alerting the operator of the detected metal. This allows for quick identification and response to metal objects in the 

robot's vicinity. When the metal sensor detects metal, it triggers the microcontroller, which activates the buzzer. 

  

Fig 3 Block diagram of Robot                                         Fig 4 Block diagram of Controller 

5. SOFTWARE USED 

ARDUINO IDE 



International Journal of Research Publication and Reviews, Vol 5, no 5, pp 6370-6375 May 2024                                     6373 

 

 

The Arduino Integrated Development Environment( IDE) is a software platform used to write,  collect, and upload  law to Arduino boards. It provides a  

stoner-friendly interface for both  newcomers and advanced  druggies to develop  systems using  Arduino  microcontrollers.  The  IDE  supports  a 

simplified    interpretation  of  the  C  and  C  programming languages, making it accessible to a wide range of  druggies. 

6. RESULT 

The metal detector robot using a surveillance camera combines metal detection sensors with visual surveillance capabilities to enhance security measures. 

Equipped with calibrated metal sensors and a strategically placed camera, the robot can detect metals while providing live video feed to operators. 

Through real-time processing, it alerts the operator upon metal detection, making it effective for security checkpoints or search operations. Testing and 

refinement ensure its reliability in various environments, offering a versatile solution for metal detection and surveillance. 

  

Fig 5 Metal Detector Robot using Surveillance Camera 

7. ADVANTAGES 

• Enhanced Security: Combining metal detection with surveillance provides a comprehensive security solution, allowing for both detection and 

visual monitoring of potential threats. 

• Remote Operation: Operators can control the robot from a distance, reducing the risk to personnel in hazardous environments. 

• Real-time Alerts: The robot can quickly detect metals and provide real-time alerts, enabling swift response to potential security breaches. 

• Versatility: It can be deployed in various environments, including airports, stadiums, or industrial sites, enhancing security measures across 

different sectors. 

• Efficiency: By automating metal detection and surveillance, the robot reduces the need for manual inspection, saving time and resources. 

• Increased Coverage: With its mobility and surveillance capabilities, the robot can cover larger areas more effectively than stationary metal 

detectors or cameras. 

• Data Collection: The surveillance camera can record footage, providing valuable data for analysis and investigations. 

• Cost-effective: Compared to stationary surveillance systems, the robot offers a cost-effective solution for security monitoring, especially in dynamic 

or expansive environments. 

• Scalability: Multiple robots can be deployed simultaneously to cover larger areas or to respond to different security needs. 

• Deterrence: The presence of the robot can act as a deterrent against potential threats, enhancing overall security posture. 

8. APPLICATIONS 

• Security Checkpoints: Deployed at entrances to buildings, airports, or events to detect and deter unauthorized entry with metal objects. 

• Border Security: Used for monitoring borders to prevent illegal crossings and smuggling of contraband items. 
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• Industrial Sites: Ensures safety by detecting metal objects in hazardous areas like factories, mines, or construction sites. 

• Search and Rescue: Assists in locating metal objects, such as buried artifacts or lost items, in search and rescue operations. 

• Law Enforcement: Supports law enforcement agencies in detecting concealed weapons or evidence during investigations. 

• Event Security: Provides security at public gatherings, concerts, or sporting events to detect potential threats. 

• Customs and Immigration: Used for inspecting cargo and vehicles at ports and border crossings to prevent illegal trafficking. 

• Military Operations: Assists military personnel in detecting landmines or buried explosives in conflict zones. 

• Emergency Response: Helps emergency responders locate metal debris or hazards in disaster areas for effective rescue operations. 

• Environmental Monitoring: Used in environmental studies to detect and remove metal pollutants from soil or water bodies. 

9. FUTURE SCOPE 

• Autonomous Navigation: Future iterations can incorporate advanced navigation systems, allowing the robot to navigate autonomously, further 

reducing the need for human intervention. 

• AI Integration: Integration with artificial intelligence (AI) algorithms can enhance the robot's detection capabilities, improving accuracy and 

reducing false alarms. 

• Multi-Sensor Fusion: Incorporating additional sensors such as infrared or thermal imaging can enhance detection capabilities, especially in low-

light or adverse weather conditions. 

• Machine Learning: Implementing machine learning algorithms can enable the robot to learn from previous detections and adapt its detection 

strategies over time, improving performance. 

• Wireless Communication: Utilizing advanced wireless communication protocols can enable real-time data transmission and remote control over 

longer distances. 

• Modularity: Designing the robot with modular components allows for easy upgrades and customization based on specific application requirements. 

• Miniaturization: Advancements in miniaturization technologies can lead to smaller, more compact robots capable of accessing tight spaces or 

operating in confined environments. 

• Energy Efficiency: Developing energy-efficient systems and incorporating renewable energy sources can extend the robot's operational time and 

reduce environmental impact. 

• Swarm Robotics: Exploring swarm robotics concepts can lead to the development of multiple coordinated robots working together, enhancing 

coverage and efficiency in large-scale operations. 

• Integration with IoT: Integration with the Internet of Things (IoT) allows for real-time data monitoring and integration with other smart devices, 

enabling seamless integration into smart city infrastructure. 

10. CONCLUSION 

In conclusion, the metal detector robot leveraging surveillance camera technology presents a promising amalgamation of hardware innovation and 

sophisticated software algorithms and a pick and place object and metal detection system using RF controlled robotic vehicle has the potential to provide 

significant benefits to various industries, particularly in terms of automation, efficiency, and safety. By harnessing the power of surveillance cameras 

with high-resolution imaging capabilities and integrating metal detector sensors into a mobile robotic platform, this project achieves a versatile solution 

for detecting metallic objects in diverse environments. enables real-time analysis of the camera feed, facilitating the identification of potential threats or 

targets. By utilizing wireless communication and metal detection technology, such a system can enable precise and accurate pick and place operations 

while also detecting and removing any metallic objects that could pose a risk to machinery or personnel.  In essence, the metal detector robot represents 

a compelling advancement in robotics and surveillance technology, poised to make significant contributions to fields requiring efficient detection and 

response capabilities. However, the system’s effectiveness can be limited by factors such as power supply, signal interference, and accuracy of metal 

detection. Overall, a pick and place object and metal detection system using RF controlled robotic vehicles represents a promising technological solution 

for improving efficiency, safety, and productivity in various industries. As technology advances and further improvements are made, it is likely that such 

systems will become even more widespread and transformative in their impact. 
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