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Abstract— A landmine is an explosive charge buried just
below the surface of the earth, used in military operations
against troops and vehicles. Landmine detection process is
achieved by different methods. Each method has its strengths
and limitations. Using robots in mines detection is a very
effective method as it provides various available effective
sensors that can be used to sense mines. Using robots
provides a safety solution to save deminers lives.

Using a robot that has multi-sensor system can increase the
reliability of the demining process. It has high sensitivity,
reliability and also the sensors are accurate and available at
low cost. Although robots are less error prone, not affected by
heath or other environmental conditions and much more
accurate than humans they still suffer from inferior
locomotion systems in rough terrain. Therefore, the objective
of the project is to design a robot in such a way that it can
effectively detect the landmines and can move smoothly by
avoiding the obstacles. This can be achieved by manually
controlling the robot using a simple mobile application. Thus,
the project can ensure safety and accuracy with increased
efficiency in detecting the landmines compared to the existing
models.

I. INTRODUCTION

Landmines continue to be a burden for 78 countries and a
challenge for mobile autonomous robots used for detecting
and clearing them. Many land mines are still hidden
underground. It causes loss of life, permanent and temporary
disability in humans and other living creatures. Many
countries have been hit by land mines, making the project a
success, spending a lot of national revenue and human efforts
to eradicate it. Obstacles naturally take the process too slow

and are dangerous for employees. This research has developed
a rover-robot that identifies land mines to help in the field,
faster, safer and more accurate than usual. Mining discovery is
usually done by metal sensors. The distance between the
sensor head and the land mine is an important determinant of
the ability to detect the explosives of a metal detector. By
adjusting the gap and height between the earth bomb and the
sensor head, the performance of the metal detector can be
improved. The function of the detonation of landmines with
the help of robots can be done in a simple way, if the sensor
heads keep the same gap at a lower level.

Il. LITERATURE SURVEY

F.Y.C. Albert et.al., [7] describes that Remotely Operated
Solar Powered Mobile Metal Detector Robot. A small solar
panel is added to recharge the battery. Even though there is an
advantage of solar power that can be used to power the rover,
the solar system requires a large space, there is an associated
disadvantage. With such a design plan, it is very difficult to
take the rover inside the jungles. This issue is also addressed
in the current research work by a design called the Solar
Panel's Foldable Mechanism that makes the rover compact
enough to move across different topographies. This mobile
robot platforms were designed as considering the system can
detect the metallic objects. It can charge the onboard seal lead
acid battery through a number of panels. The movement of the
mobile robot would be controlled by the handheld remote
control by the operator. The video would be monitored by the
personal computer.

Hakim Adil Kadhim etal, [2] describes that a
microcontroller Arduino UNO board (ATmega328P) used as a
brain to give instructions and analysis the results. Arduino
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microcontroller involves physical programmable circuit board
and a piece of software that it runs on computer to be used for
writing and uploading computer code to the physical board).
Uno processes the received data from the computer, run the
sensors, receive their results and analysis to send them to the
computer, run the motors and move the robot to the targeted
place and stop the robot in case of a metal or obstacles
disclosed and send an alert to the computer. Besides, the
middleware between computer and robotic circuit is a
Bluetooth technology which is adapted to be the transmission
channel between system peripherals wirelessly. Bluetooth is a
short-range wireless connection between computers and other
devices. Here, we have achieved the wireless connection using
wi-fi thereby enabling longer range control and transmission.
The robot can be used from a safe distance or from an area
where land mines have already been cleared. As the head of
the land mine is shown in front of the rover, the risk of
explosion is eliminated.
11l. BLOCK DIAGRAM

The block diagram consists of PIC Microcontroller,
Sensors, Motor drivers, DC Motors, Power supply unit and a
wi-fi module. PIC microcontroller and the sensors are
supplied with DC Battery. PIC microcontroller is the
controlling unit and the wi-fi module is used to link the robot
and the PIC interface. The PIC electronic board receives the
input signal from sensors, process it, and send the output
signals to the rover.
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1IV. WORKING AND OPERATION

The operation begins when the robot detects a land
mine. As landmines are made of metal, inductive proximity
switch is used to detect the presence. On encountering a
landmine, the user gets alerted. This can be achieved through
wi-fi. The robot can be easily controlled by the developed
mobile application. In this regard, a cell phone or laptop
computer can be used to place a command via a serial monitor
to move a robot. Here, two DC motors aid in the motion of the
robot. The battery supply is 12V which in turn converted to
5V by the voltage regulator. NodeMCU is for achieving 10T
via wi-fi and connects the robot with the mobile application
wirelessly. LCD displays the required messages like the
presence and absence of landmine.

Moation control of the system:

Drive-chain mechanism is used in this rover to move as it
has to travel over rough terrain like a chain block. According
to this circuit only two motors are needed to control the speed.
The motor controlling device circuit is connected to PIC pins

4,5,7,6. Here pins 6 and 7 are connected to the right side
motor and pins 5 and 4 to the left side motor. The robot can be
operated in 4 directions; Back, Right, Left, Fast Right, and
Fast Left. The rover- robot starts moving when the "START"
command is given. To move the robot in the forward direction
the forward arrow key has to be pressed. PIC pins 5 and 7
send signal 1010 to the motor control module so that both DC
motors rotate in a clockwise direction. The Left Arrow key is
used along with the Forward key to give the command to
move the robot to the left. When signal 0010 is given to the
motor controller module from pin 5 of the PIC board, the left
DC motor stops working while the right DC motor continues
to spin clockwise at 23. The robot continues to move in the
left direction until the command is changed. To move the
robot to the right a command must be given via the right
arrow key along with the forward key via the mobile device.
The signal 1000 is given to the motor control module from pin
7 of the PIC board so that the right DC motor stops working
while the left motor continues to spin in a clockwise direction.
Until the command is changed, the robot continues to move in
the right direction. A command is given through the bottom
arrow key to move the robot backwards. This is done by
sending a digital signal 0101 from PIC pins 6 and 4 to drive
both DC motors in a counter clockwise direction. A command
is given by pressing the right arrow key on the mobile device
to make the robot move faster in the right direction. This is
achieved by sending signal 1001 to the motor control module
from pins 4 and 7 of the PIC board so that the right DC motor
spins in a counter clockwise direction while the left DC motor
spins in a clockwise direction. A command is given by
pressing the left button of the mobile device to move the robot
rapidly to the left. This is achieved by sending signal 0110
from pins 6 and 5 of the PIC board to the motor control
module so that the left DC motor rotates in anti-clockwise
direction, while the right DC motor spins in clockwise
direction. This data is briefly shown in Table 1.

Here an Android based application called landmine robot
Controller is used to control the robot by providing
instructions. Decisions made by the operator and the direction
of movements are transferred to c. Metal Detection System
PIC is the controller of this metal detector part. An LED and a
buzzer are used to indicate output signals in the form of light
and sound. A coil and a capacitor for 24 are used to identify
the metals. Diodes are used to control the voltage. The resistor
is used to limit the current to the PIC pin. The pulse signal
generated by the PIC is sent to the LC circuit. And
furthermore, the direction is obtained with instructions in
table.
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Motion of Left side Right Side Active Pins Signal
Rover Motor Motor
Forward Rotating Rotating 7.5 1010
Clockwise Clockwise
Backward Rotating Rotating 6.4 0101
Anticlockwise Anticlockwise
Left turn Stop Rotating 5 0010
Clockwise
Right turn Rotating Stop 7 1000
Clockwise
Suddenly to Rotating Rotating 6,5 0110
Anticlockwise Clockwise
left
Suddenly to Rotating Rotating 4,7 1001
. Clockwise Anticlockwise
Right

Table 1. Motion of rover-robot
V. MOBILE APPLICATION DEVELOPMENT

A mobile application was created using the Blynk app tool
and required hardware component and it is interfaced with the
NodeMCU module. So that the control of the robot with an
android application through wi-fi is made possible. The figure
shows the layout of Blynk app. The layout of user interface
was created at first for the android application then later the as
per the pin configurations and it must connect the
microcontroller with the USB board. This port has to
configure for wi-fi module additionally in order to have need a
popup window it has to be added through that it displays the
available wi-fi networks and then connect the smartphone to
correct wi-fi network for synchronization with robot.

After the completion of application designing the project
should be build and downloaded as (.apk) file format. So that
the package installer for android can able to install the
application on the smartphone. Application installed in an
android device. It uses a graphical user interface (GUI) very
similar to the programming languages scratch (programming
language) and the star logo, which allows users to drag and
drop visual objects to create an application that can run on
Android devices. The application is suitable for every version
of android till android 11 operating system.

Fig 1. Android application Ul layout.

VI. TEST RESULTS
Simulation result

The below Figure shows output of the Proteus simulation of
landmine detection robot. Here instead of sensor there are
certain limitation for certain sensor so that is recommended to
use a switch instead of metal detecting sensor. So, whenever
the switch is closed the circuit consider of detecting metal. As
a result, output is displayed, “mine detected”.

Fig 2. proteus simulation output of landmine detection robot.
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Hardware configuration

Fig 3. Photography of the hardware setup of the robot

The above picture shows the hardware setup of the landmine
detection robot. We have equipped an 12v battery for the
power supply stability unit and this robot can be controlled via
smartphone application. Along with that, a voltage regulator,
nodeMCU, motor driver, PIC microcontroller and a LCD can
be seen. The two DC motors are attached to the wheels of the
movable plate. Thus, the setup enables the mobility of the
robot in order to successfully develop a rover robot.

VI. CONCLUSION AND FUTURE SCOPE

At present, the robot takes the place of almost anyone field
including defense field. Robotic use technology is expanding
in different fields due to their continuity in development. A
robot that tests land mines is built on this research, which can
detect instruments in the width of the arm and in them way.
The IOT module application is used for control this robot.
Inductive proximity switch is used to detect obstacles in its
own way in different ways. In the future, a night vision
camera can be added for a better picture of the hidden mines.
Hardware may include Shock absorbers, self-balance system
as well adjusters that can be attached to the wheels for a robot
it can run fast in any complex areas. Can also be used in the
future to save lives in disaster areas like the construction of a
fire, building collapse etc if the image processing system is a
system included. It can also be changed in the future to
detonate land mines itself if the right arm set is provided with
the necessary safety protective measures.
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