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 Abstract---This paper describes the design and implementation of an electronic metal detector equipped remote-controlled robot that 

can be used in land mine detection without harming the human beings. It can detect covered metals using a metal sensor and also the 

toxic gases used by the attackers by using a gas sensor. In the existing system, wireless communication rage is limited. But in our design, 

we use Wireless-Fidelity(Wi-Fi) to increase the range of communication. Software programs are integrated into the system so as to test 

and experiment the ideas that had been formed. A Node MCU is used in the robot for Internet connectivity. The robot can be controlled 

via a Blynk App developed in the android platform. As directed by the commands received  from the  android app, the robot can make 

regulated  movement.   
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I.INTRODUCTION 

I. Robots can be utilized to complete work in perilous zones and can be used to manage troublesome instability levels 

in such areas. Gradually robots are becoming dynamically vital for standard subject applications, for instance, 

Urban Hunt and Salvage and military applications. A variety of small robotic applications now arising where robots 

are utilized to complete an assortment of errands. By and large, robots are still utilized for unsafe work which is 

dangerous for humans, e.g., control automaton, spy robot, salvage robot, therapeutic operation and so forth. Metal 

detecting robot is utilized to search for metal objects covered up in the ground. Military bomb -disposal specialists 

use metal detectors to scan for area mines covered up beneath streets and in mine fields. Electricians also use metal 

detectors to scan for electrical cables hidden in walls. At airplane terminals, metal finders are utilized to scan 

travelers for metal protests, for example, cuts and firearms. For searching old combat zones and historical sites, 

hoping to find treasures, jewelry and old coins, metal detectors are frequently used. In food factories, they are used 

to check and verify that no metal things have fallen from industrial factory into the food unintentionally. This 

project focuses on designing and developing a robotic vehicle that can sense metals in front of it on its way like 

detecting land mines. A metal detector circuit interfaced to the control unit that alarms the user about a suspected 

metal ahead. The metal detector circuit is mounted on a robotic vehicle and its operation is to detect metals 

underneath automatically. The distinguishing feature of our project from traditional ones is that it aims at reducing 

the cost of production, so this robotic system can be deployed in a low budget situation, which is typical in the 

developing and the underdeveloped world. 
 

II. RELATED WORK 

Here in Wirelessly Controlled Mines Detection Robot[2] a Metal detector is used which detects the metal 20cm 

underneath the ground and displays the consequences of mine detection on the LCD (liquid crystal display) and 

Interfacing of sonar interface is also done. But the motors are required to give out a considerable amount of current to 

drive the wheels, and their preciseness has error. In Arduino Military Spying and Bomb Detecting Robot[3] they are 

merging two applications, spying and bomb detection. Just by using a RF module enabled, the user can control the 

robot from anywhere but No proper authorization. In Distance Controlled Rescue and Security Mobile robot[4], robot 

is controlled through wireless communication system, which is known as DTMF system. If any obstacle is observed 

by the robot it will change its direction or it will stop but there is No proper guidance or accuracy. In Wireless bomb 

disposal robot[5] the system is design to develop wireless bomb disposal robot which will help in the  defence of our 

nation from terrorist, suicide bombers and other such activities but the design of the robot is costly. 
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Fig.2.1 Block diagram 

There are different methods to detect the buried metals which can be dangerous to the lives of own civilians. There is 

no proper method for detecting the elements, gases and also the temperature conditions very accurately. The robots 

developed are not water proof and the app used still now has no proper authorization. 

 

Fig.2.2 Proposed model 

In our proposed model (fig 2.2) we use a metal detector robotic vehicle that can be used in metal detection as well as 

for gas detection so the robot instead of humans can be put to detect a dangerous item and thus reduce the chance 

human injury or fatality to a great extent. It describes an all-terrain robot with Android based Wi-Fi wireless 

communication system would be a very adaptable solution. Our prototype is controlled wirelessly from a safe distance. 

Its water proof and has extended wireless communication range than the existing systems. 

 

III. MODULES DESCRIPTION 

A. Wi-Fi Device 

 

The ESP-12 is popular because of its size and the number of pins brought to the side of the board. Recently, 

more development boards have become available with additional sensors, relays, LEDs and voltage regulators on the 

board. The ESP8266 runs on anything from 2.8 to 3.5 volts, so a couple of AA batteries will work. Most of us use 

a 3.3 volt regulated power source. Maximum current draw is 300 mA, so use a supply that can supply 500 mA to be 

safe. More is better. A weak or poor quality supply will cause the board to reset unexpectedly and make debugging 

difficult. The Node MCU Development Board has a USB to 3.3V power supply on the board. The ESP8266 Wi-Fi 

Module is a self-contained SOC with integrated TCP/IP protocol stack that can give any microcontroller access to your 

Wi-Fi network. The ESP8266 is capable of either hosting an application or offloading all Wi-Fi networking functions 
from another application processor 
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Fig 3.1 Wi-Fi device 

 

B. Metal Detector  

 

The metal detector is used to identify metallic devices such as bombs, guns for security purpose. To avoid any illegal 

or unauthorized entry of metallic objects, bombs, knives, guns within the luggage bags of the person carrying them in 

public places like theatres, shopping malls, parks, airports, hotels, railway stations. A security system is developed by 

using proximity sensor which is named as a metal detector. So, a metal detector is used to detect any present metals 

which are nearby or the existence of hidden items within objects. This article gives an overview of metal detector 

working principle and applications. The metal detector working is, when the electromagnetic field is transmitted from 

the search coil into the earth. Metals in the electromagnetic field will become strengthened & resend an 

electromagnetic of their own. The metal detector comprises of a search coil which receives the retransmitted field & 

alarms the user by generating a response of the metal.  

C. Gas Sensor 

 
This is a very easy to use low cost semiconductor Gas sensor Module with analog and digital output. This module uses 

MQ3 Alcohol gas sensor as a alcohol gas sensing element. It requires no external components just plug in Vcc & 

ground pins and you are ready to go. For Digital output the threshold value can be easily set by an on-board 

potentiometer.  Using this module you can easily interface MQ3 Alcohol sensor to any Microcontroller, Arduino or 

even Raspberry Pi. Since this Gas Sensor module is sensitive to alcohol it can be used in breathalyser. MQ3 Sensor 

also has small sensitivity to Benzine. 

 

Fig 3.2  MQ-3 Gas Sensor. 

 
 

D. Motor 

 
The electric current that periodically reverses direction is 

 known as an alternating current (AC). In its simplest form, the commutator is a metal ring divided into two separate 

halves and its job is to reverse the electric current in the coil each time the coil rotates through half a turn. One end of 

the coil is attached to each half of the commutator. The electric current from the battery connects to the motor's electric 

terminals. These feed electric power into the commutator through a pair of loose connectors called brushes, made 

either from pieces of  graphite (soft carbon similar to pencil "lead") or thin lengths of springy metal, which (as the 

name suggests) "brush" against the commutator. With the commutator in place, when electricity flows through the 

circuit, the coil will continue to rotate in the same direction. 

International Journal of Scientific Research and Review

Volume 7, Issue 4, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/ 47



 

Fig 3.3 DC Motor 

 

E. Arduino 

 

The microcontroller unit (MCU) currently used on the most common standard Arduino is the Atmel in a 28-pin PDIP 

(plastic dual-inline package) package.  All I/O pins may be used as digital inputs or outputs, but only six may be used 

specifically as analog inputs.  Additionally, six of the digital I/O pins may be used as PWM (pulse-width modulated) 

as pseudo-analog outputs.  All the technical information about the ATmega328P may be found in its datasheet. The 

Arduino board comes with a single LED, often called the Pin 13 LED because it is electrically connected to Digital Pin 

13.  This LED is the board's only built-in indicator accessible to programs.  A virgin Arduino board comes pre-

programmed with a sample sketch called Blink that flashes the Pin 13 LED once per second. On the board is also a 

single reset button that causes the program to restart when pressed, and two more LEDs that flash as data is passed 

back-and-forth over the USB connection. The remaining 6-pin female header near the bottom left of the board is the 

multi-connection power header, labeled POWER.  From this header you can find two taps to the ground reference 

(GND), access to the RESET signal, a tap to a small 3.3V source produced by the USB interface chip, the 5 V source 

that is used to power the MCU, and the raw input voltage (Vin) from whatever power supply is being used to power 

the board.  When using a solder less breadboard or shield, power is taken from this header's 5V and GND pins. 

 

                        

 

Fig 3.3 Arduino Duemilanove (source www.arduino.cc, 2010) 

 

 

 

Fig 3.4 Screenshot OF Arduino IDE 
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IV. PROPOSED SYSTEM 
 

Android application (Blynk) 

In our proposed model we are using Arduino IDE (fig 3.4) for compiling the program. Download the blynk app from 

the play store. Create a New Project (new Auth Token will be sent to your email) add Button Widget then Go to 

Widget Settings. Then set PIN to D3 - this where you tell the app that Button will turn ON and OFF something and 

finally set Mode to Switch. 

The coding (fig 4.2) is done to design the app features like icon, texture etc. 

 

 

 

Fig 4.1 Copy code to Arduino  

 

 

 

 

Fig 4.1 Code behind  
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Fig 4.2 Code behind authorizing the app 
 

As the coding is done, we have interfaced android application to the robot It has the screen flow as shown in the below 

figures (4.3- 4.7). 

 

 

 

 

Fig.4.3 Screen 1 of app 

 

  

 

Fig.4.4 Screen 2 of app 
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Fig. 4.5 Screen 3 of app 

 

 

 

Fig. 4.6 Screen 4 of app 

 

 

 

 

Fig. 4.7 Screen 5 of app 

 
The robot can be controlled from anywhere via this Blynk app. After logging into the Blynk app, turn on the hotspot 

and check the status whether it is online or offline. Then it will display four buttons for directing the robotic 

movement. If   a metal has been detected, it will display that a metal has been detected in the mobile screen and if a 

toxic gas has been detected, it will display that a toxic gas has been detected, please wear a mask in the screen. 

 

IV. CONCLUSION 

We have successfully designed and developed a metal and gas detector robotic vehicle that can be used in metal 

detection and gas detection so the robot instead of humans can be put to detect a dangerous item and thus reduce the 

chance human injury or fatality to a great extent. Our prototype is controlled wirelessly from a safe distance. Use of 

readily available simple electronic components has made this design inexpensive and efficient. Further improvement 

of the design can make it an excellent choice for deployment and use in perilous zones infested with land mines and 

other dangerous metallic and gas items. 
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V. FUTURE WORK 
 

Our plan for future work includes mounting a wireless camera on the robot so controlling the movement of the robot 

will be easier. By watching the video feed on a computer or mobile phone screen, the user will be able to remotely 

control the robot even when it goes out of sight.  
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