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Abstract: This project focuses on designing and implementing a metal detector using Arduino Uno. The 

metal detector circuit consists of an LC circuit, an Arduino microcontroller, and a buzzer/LED indicator to 

signal metal detection. The project leverages electromagnetic induction principles to detect metallic 

objects. It is a low-cost and efficient solution for detecting metals in various applications, including 

security, mining, and archaeology. Metal detectors are widely used in security screening, treasure hunting, 

and industrial applications. This project aims to develop a simple, efficient, and cost-effective metal 

detection system using an Arduino Uno microcontroller. The system detects metal objects and triggers an 

alert using a buzzer and LED indicator. 
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I. INTRODUCTION 

Metal detection technology plays a significant role in various fields, including security, mining, archaeology, and 

industrial applications. The ability to identify and locate metallic objects hidden beneath surfaces has become crucial in 

ensuring safety, discovering valuable materials, and preventing unauthorized metal usage. Traditional metal detectors 

rely on electromagnetic principles to detect the presence of metals, and advancements in embedded systems have made 

metal detection more efficient and cost-effective. 

The integration of microcontrollers such as the Arduino Uno in metal detection technology has revolutionized the field 

by providing a compact, reliable, and affordable solution for detecting metallic objects. These modern detectors are 

capable of differentiating between ferrous (iron-containing) and non-ferrous metals, providing enhanced accuracy and 

sensitivity. 

 

Objective 

The primary objective of this Arduino-based metal detector project is to design and develop a cost-effective, portable, 

and efficient metal detection system that can identify the presence of metallic objects using electromagnetic induction. 

This system is intended for use in security applications, archaeological explorations, industrial safety, and educational 

purposes. 

 

Working of the Project 

The 1N4148 diode allows current to flow in one direction only (forward bias) while blocking current in the reverse 

direction. It has a fast reverse recovery time (4ns), making it suitable for high-frequency applications like 

oscillators and rectifiers in metal detector circuits. 

Buzzer: 

A buzzer is an audio signaling device that produces sound when powered. It is commonly used in electronic circuits for 

alerts, notifications, and alarms. In the metal detector project, the buzzer acts as an alert mechanism, producing a sound 

when metal is detected. 

Copper Wire 

The copper coil functions based on electromagnetic induction. When an alternating current (AC) passes through the 

coil, it creates an oscillating magnetic field around it. If a metal object comes into the range of this field: 

The metal object disturbs the electromagnetic field. 
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This change alters the inductance and resistance of the coil. 

The circuit detects the change and activates the buzzer or LED, signaling metal detection. 

The Arduino integrated development environment (IDE) is a cross-platform application (for Windows, macOS, Linux) 

that is written in the programming language Java. It is used to write and upload programs to Arduino compatible 

boards, but also, with the help of 3rd party cores, other vendor development boards.  

The source code for the IDE is released under the GNU General Public License, version 2.[3] The Arduino IDE supports 

the languages C and C++ using special rules of code structuring.[4] The Arduino IDE supplies a software library from 

the Wiring project, which provides many common input and output procedures. User-written code only requires two 

basic functions, for starting the sketch and the main program loop, that are compiled and linked with a program 

stub main() into an executable cyclic executive program with the GNU tool chain, also included with the IDE 

distribution.[5] The Arduino IDE employs the program argued to convert the executable code into a text file in 

hexadecimal encoding that is loaded into the Arduino board by a loader program in the board's firmware. 

Arduino is a prototype platform (open-source) based on an easy-to-use hardware and software. It consists of a circuit 

board, which can be programmed (referred to as a microcontroller) and a ready-made software called Arduino IDE 

(Integrated Development Environment), which is used to write and upload the computer code to the physical board. 

Arduino provides a standard form factor that breaks the functions of the micro-controller into a more accessible 

package. 

 

Benefits  

1. Cost-Effective 

The Arduino-based metal detector is affordable compared to commercial metal detectors. 

Uses low-cost components such as an inductor coil and buzzer for detection. 

2. Easy to Build and Modify 

Designed using an open-source platform (Arduino), making it customizable for different applications. 

Simple circuit design allows students and hobbyists to understand and modify it easily. 

3. Portable and Lightweight 

The circuit is compact and lightweight, making it easy to carry and use in different environments. 

Can be powered using a battery, increasing mobility. 

4. Suitable for Educational Purposes 

Useful for learning electronics, programming, and embedded systems. 

Helps students understand inductive sensing and the principles of electromagnetism. 

5. Versatile Applications 

Can be used for security scanning, treasure hunting, mining, archaeology, and industrial detection. 

Detects ferrous and non-ferrous metals with modifications. 

6. Energy Efficient 

The system operates on low power, making it ideal for battery-powered applications. 

Can be modified to include power-saving features. 

 

II. CONCLUSION 

The Metal Detector using Arduino is an efficient and cost-effective system designed to detect metal objects using an 

inductive sensor or coil. The project demonstrates the principles of electromagnetic induction, where a changing 

magnetic field detects metal objects. By integrating an Arduino board, a buzzer, and an LCD display, the system 

provides real-time alerts when metal is detected, making it a practical tool for various applications. 

The implementation of this project has successfully shown how embedded systems and microcontrollers can be utilized 

for real-world detection applications. The Arduino’s open-source nature allows for future modifications, such as 

integrating wireless alerts, increasing detection range, or interfacing with mobile applications for remote monitoring. 

The system’s reliability and affordability make it suitable for security applications, industrial use, and educational 

purposes. While commercial metal detectors may offer higher sensitivity, this project serves as a great foundation for 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology  

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 7, April 2025 

 Copyright to IJARSCT         DOI: 10.48175/IJARSCT-25466  392 

    www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
understanding metal detection technology and can be expanded further with more advanced sensors and machine 

learning algorithms for enhanced accuracy. 

In conclusion, this project provides hands-on experience in electronics, programming, and sensor-based automation, 

making it an excellent learning tool for engineering students and hobbyists. Future improvements could include 

adjustable sensitivity levels, multiple frequency detection, and better signal processing to improve detection accuracy. 
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