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Abstract 

The RF Controlled Metal Detection Automated 

Vehicle is an innovative project that combines remote 

control innovation, robotics, and metal detection 

capabilities to make a flexible and proficient 

framework. The framework is planned to remotely 

control a automated vehicle utilizing a 4-channel 

remote RF remote control transceiver module. The 

robot is prepared with a metal detector circuit for 

recognizing metallic objects in its environment. The 

motor control is encouraged by an L293D motor driver, 

and the development is powered by DC gear motors. 

The project is planning to develop a RC vehicle that can 

identify  metals  ahead of it on its way comparative to 

detecting land mines. The automated vehicle  is 

controlled by a remote using RF technology. It 

comprises of a metal detector circuit placed to the 

vehicle control unit  that notifies  the user behind it 

about a land mine detected ahead. For controlling the 

development of robot either to forward, in reverse & 

right or cleared out commands are sent to the recipient 

by utilizing push buttons of the At the receiver end two 

motors are placed to the microcontroller where they are 

utilized for the development of the vehicle. The RF 

transmitter acts as a RF remote control that has the 

advantage of adequate range (up to 200 meters) with 

appropriate radio wire, whereas the recipient interprets 

before serving it to another microcontroller to drive DC 

motors through motor driver IC for fundamental work. 

A metal detector circuit is joined on the robot body and 

its operation is carried out consequently on detecting 

any metal underneath. The moment the robot senses 

this metal it produces an caution sound through buzzer. 

This is to aware the operator of a probable metal ahead 

on its way.  

 

 

 

Introduction 

In the contemporary era, technological advancements 

have led to the development of intelligent systems that 

serve diverse purposes, ranging from industrial 

applications to security and surveillance. One such 

groundbreaking innovation is the RF Controlled Metal 

Detection Robotic Vehicle. This project amalgamates 

remote control technology, robotics, and metal 

detection capabilities to create an efficient and versatile 

system. 

 

1. Background 

Metal detection has been a critical aspect in various 

fields, including security, industrial inspections, and 

exploration. Traditionally, human personnel have been 

employed for these tasks, exposing them to potential 

risks in hazardous environments. The advent of 

robotics has revolutionized these practices, allowing 

the deployment of machines equipped with sensors to 

perform tasks that are perilous or monotonous for 

humans. 

 

2. Motivation 

The motivation behind the development of the RF 

Controlled Metal Detection Robotic Vehicle stems 

from the need for an intelligent and remotely controlled 

system capable of navigating through diverse terrains 

while simultaneously detecting  metallic objects. This 

project aims to provide an efficient, cost-effective, and 

safe solution for applications such as security 

surveillance, industrial inspections, and search and 

rescue operations. 
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3. Objectives 

The primary objectives of this project are: 

• Remote Control Capability: Implementing a 4-

channel wireless RF remote control transceiver 

module to enable remote operation of the robotic 

vehicle. 

• Motor Control: Utilizing the L293D motor driver to 

achieve precise control over the DC gear motors, 

allowing the robot to move in multiple directions. 

• Metal Detection: Integrating a metal detector circuit 

to enable the robotic vehicle to identify the presence 

of metallic objects in its environment. 

• Versatility: Designing a system that is versatile and 

adaptable to different scenarios, making it suitable for 

a wide range of applications. 

 

 

4. Significance of the Project 

The RF Controlled Metal Detection Robotic 

Vehicle holds significant importance in various 

fields: 

• Security: Enhancing security measures by 

employing a robotic vehicle capable of detecting 

metallic objects in restricted areas. 

• Industrial Inspections: Streamlining inspection 

processes by using the robot to navigate through 

complex industrial environments and identify 

potential issues with machinery. 

• Search and Rescue Operations: Providing a tool for 

search and rescue missions, where the robot can 

locate metallic objects in disaster-stricken areas, 

improving overall efficiency. 

5. Scope of the Project 

The scope of this project extends to the development of 

a prototype that demonstrates the integration of the 

specified components. The project's modular design 

allows for future enhancements and customization to 

meet specific application requirements. 

In the subsequent chapters of this report, detailed  

 

information will be presented on the methodology, 

components used, circuit design, implementation, and 

results, providing a comprehensive understanding of 

the RF Controlled Metal Detection Robotic Vehicle 

and its potential applications. 

Fig.1 Block Diagram of RF Controlled Metal Detection 

Robotic Vehicle system 

 

 

 

Fig.2 RF Controlled Metal Detection Robotic Vehicle 

 

 

WORKING  

The successful implementation of the RF Controlled 

Metal Detection Robotic Vehicle involves a systematic 

and structured approach. This chapter outlines the 

methodology adopted for the design, development, and 

testing of the robotic vehicle, incorporating the 

specified components: the 4-channel wireless RF 

remote control transceiver module, L293D motor 

driver, DC gear motor, and metal detector circuit. 

The L293D is a popular integrated circuit used to 

control small DC motors or stepper motors. It contains 
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two H-bridge circuits, allowing it to drive two motors 

in forward and reverse directions independently. It can 

handle voltages up to 36V and currents up to 600mA 

per channel (1.2A peak). The L293D also has built-in 

protection diodes to prevent back EMF from damaging 

the circuit when the motors are turned off. It's 

commonly used in robotics, toys, and various DIY 

projects for motor control. 

The L293D is an integrated circuit commonly used to 

control DC motors or stepper motors. It features two H-

bridges, enabling bidirectional control of two motors 

independently. With voltage and current ratings 

suitable for small to medium-sized  

motors, it's widely used in robotics and electronics 

projects. 

Fig.3 working  flow diagram 

SPECIFICATIONS  

1. Supply Voltage: Typically operates with supply 

voltage between 4.5V to 36V. 

2. Output Current: Can handle a continuous output 

current of up to 600mA per channel and peak 

current of up to 1.2A per channel. 

3. Control Input: Provides input pins to control the 

direction and speed of motors. 

4. Thermal Shutdown: Has built-in thermal shutdown 

protection to prevent overheating 

5. Package: Available in various packages such as 

DIP (Dual Inline Package) and SOP (Small 

Outline Package). 

6. It's important to consult the datasheet for detailed 

specifications and application notes when using 

the L293D in a project the vehicle. 

 

 

 
 

Fig.4  working model side view 

 

ADVANTAGES  

 

• The detection and removal of landmines can be 

achieved by using metal detection robot. 

•  This Metal Detector Robotic Vehicle System 

is used for locating and detecting landmines 

very effectively and efficiently. 

•  This system can be operated easily. 

• It is used for finding the landmines in a short 

period, a necessary worldwide concern at 

present. 

• It can move on natural ground surfaces 

including roads and tracks in a same manner to 

a human operator.  

Fig.5 Working Model Top View  

 

RESULTS 

We have Successfully designed a Rf Controlled Metal 

Detection Robotic Vehicle Project. Which is able to 

perform the operations a detection of the Metal located 

below the vehicle when it comes in certain range of the 

sensor. After detection of the metal in the front, then 

our system is able to take necessary steps to stop  
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CONCLUSION 

The RF-controlled vehicle with metal detection offers 

a promising solution for various applications. As 

technology continues to advance, the integration of 

smart systems, improved materials, and sophisticated 

algorithms will play a pivotal role in the evolution of 

such vehicles.  

The ability to enhance security, aid in search and rescue 

operations, and contribute to industries like mining 

underscores its potential impact.  

While challenges such as cost and detection range 

persist, ongoing research and development efforts hold 

the key to unlocking new capabilities, making these 

vehicles more versatile, efficient, and applicable in an 

ever-expanding range of scenarios. 
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