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Abstract -The major goal at the back of growing this
robotic is for the surveillance of human sports
withinside the struggle fare discipline or border areas
with a view to lessen infiltrations from the enemy side.
Landmines pose a vast chance to human existence and
preclude socio-financial improvement in diverse areas
across the world. Manual landmine detection and
clearance operations are dangerous, time-consuming,
and frequently bring about casualties. To deal with this
vital issue, self reliant landmine detection robots have
emerged as a promising solution. The robotic includes
night time imaginative and prescient wi-fi digital
digicam that can transmit motion pictures of the struggle
fare discipline with a view to save you any harm and
loss to human existence. Military humans have a big
threat on their lives at the same time as getting into an
unknown territory. The current improvements in wise
algorithms for landmine detection, inclusive of
photograph processing, sample recognition, and device
studying algorithms. It discusses the combination of
those algorithms with sensor statistics fusion to enhance
the general overall performance of the landmine
detection system. The robotic will function the correct
device for the defense quarter to lessen the lack of
human existence and also will save you unlawful sports.
It will assist all of the army humans and army to
understand the circumstance of the territory earlier than
getting into it. The robotic has the capability to locate
the buried mines and we could consumer manage it
wirelessly to keep away from human causalities. The
robotic may even act as a direction guider in regular
case and as a hearthplace extinguisher in emergency.
Robots designed to locate a hearthplace, earlier than it
rages out of manage, can sooner or later paintings with
fire-opponents significantly lowering the threat of harm
to victims.

Key words: landmine detection robot,wi-fi,photograph
processing,samplerecognition,buriedmines,wireless,dire
ction guider

1.INTRODUCTION

The purpose is to increase excessive-tech generation
that serves the superior talents of excessive-pace
technology to manipulate robots and put in force new
manage theories. Achieving the requirements calls for
technical upgrades and the want for a effective robotic to
create a faster, extra reliable, extra correct and smarter
robotic that may be designed with superior manage
algorithm, robotic controls and new controllers. In the
past, robots have been managed via way of means of
stressed out networks, however now, to make robots
extra usable, they're framed to perform in keeping with
the consumer's command. Therefore, to gain the
requirements, we are able to use Android as a multimedia
to manipulate consumer robotic. Overall, the appearance
of generation has added approximately a progressive
extrude withinside the area of robotics and automation,
masking each area from family chores to the protection
sector. Today, clever telephones withinside the
international marketplace have additionally added a
revolution in converting humans’ existence and
presenting many packages for numerous structures. The
Android working machine is one of these open supply
structures that has made an effect with many robot
packages that assist humans of their each day lives. The
primary generation used right here for serial
communique with the robotic is Wi-Fi generation. Wi-Fi
generation may be used to proportion information among
gadgets, taking into consideration the space among the 2
gadgets. A operating ESP-8266 Wi-Fi module is hooked
up to the robotic, and instructions are given to the robotic
through an Android application. The battlefield robotic
includes an Arduino uno board as a manage panel. It has
L293D motor manage circuits and ESP-8266 Wi-Fi
module. Two DC cars also are used withinside the
motion of the robotic. Android app - Blynx may be used
to manipulate the robotic. A wi-fi night time imaginative
and prescient digital digicam is hooked up to the robotic
to reveal the situation, and the digital digicam may be
circled 360 stages via the engine through an Android
app. Mine detector sensor and hearthplace sensor are
used. The steel detector sensor is used to hit upon large
steel objects. The simple additives are as noted below:
Arduino Uno: It is an open-supply electronics platform
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primarily based totally on easy-to-use hardware and
software program. Arduino forums are capable of study
inputs - mild on a sensor, a finger on a button, or a
Twitter message - and flip it into an output - activating a
motor, turning on an LED, publishing some thing online.
You can inform your board what to do via way of means
of sending a hard and fast of commands to the
microcontroller at the board. To do so that you us
Arduino programming language (primarily based totally
on Wiring), and the Arduino Software (IDE), primarily
based totally on Processing. The ESP8266 is a low-fee
Wi-Fi microchip with complete TCP/IP stack and
microcontroller functionality produced via way of means
of producer Espressif Systems in Shanghai, China. The
chip first got here to the eye of Western makers in
August 2014 with the ESP-01 module, made via way of
means of a third-birthday birthday celebration producer
Ai-Thinker. This small module lets in microcontrollers to
hook up with a Wi-Fi community and make easy TCP/IP
connections the use of Hayes-fashion instructions.
However, at the start there has been nearly no English-
language documentation at the chip and the instructions
it accepted.[2] The very low fee and the truth that there
have been only a few outside additives at the module,
which cautioned that it can ultimately be very less
expensive in volume, attracted many hackers to discover
the module, chip, and the software program on it, in
addition to to translate the Chinese documentation. The
ESP8285 is an ESP8266 with 1 MiB of integrated flash,
making an allowance for unmarried-chip gadgets able to
connecting to Wi-Fi. The maximum not unusualplace
technique to power DC cars in guidelines beneath Neath
manage of a pc is with an H-bridge motor motive force.
H-bridges may be constructed from scratch with bi-polar
junction transistors (BJT) or with area impact transistors
(FET), or may be bought as an incorporated unit in a
unmarried incorporated circuit bundle including the
L293. The L293 is best and less expensive for low
contemporary cars, for excessive contemporary cars, it's
miles much less highly-priced to construct your very own
H-bridge from scratch. ITP Physical Computing has a
fantastic academic on the use of an Arduino and an L293
to manipulate a bi-directional motor. The L293 is an
incorporated circuit motor motive force that may be used
for simultaneous, bi-directional manage of small cars
.The L293 is confined to six hundred mA, however in
truth can handiest manage a great deal small currents
until you've got got finished a few extreme warmness
sinking to preserve the case temperature down. Unsure
approximately whether or not the L293 will paintings
together along with your motor? Hook up the circuit and
run your motor at the same time as preserving your
finger at the chip. If it receives too warm to touch, you
cannot use it together along with your motor. (Note to
ME2011 students: The L293 ought to be OK to your
small motor however isn't OK to your tools motor). The
L293 is available in a general 16-pin, dual-in line
incorporated circuit bundle. There is an L293 and an
L293D element number.Fire detection: The flame sensor
is used to hit upon the hearthplace or different mild
reassets which can be withinside the variety of

wavelength from 760nm to 1100nm. The module
includes an IR sensor, potentiometer, OP-Amp circuitry
and a led indicator. When a flame may be detected, the
module will activate crimson led. This module is touchy
to flame it can additionally hit upon normal mild. The
detection factor is 60 stages.

2. PROPOSED SOLUTION

I.  The Robust Chassis: The robot should have a
rugged and durable chassis capable of traversing
various types of terrains, including rough and
uneven surfaces typically found in minefields. It
should be resistant to explosions or impacts.

Il.  Sensing Technologies: The robot should be
equipped with a range of sensing technologies to
detect land mines accurately. These may include:

e Metal Detectors: Metal detectors can
detect metallic components within land
mines. The robot should have a metal
detection system capable of scanning the
ground and identifying potential mine
locations.

e Ground Penetrating Radar (GPR): GPR
can detect changes in soil density caused
by buried objects like land mines. The
robot should incorporate GPR sensors to
identify  subsurface anomalies and
potential mines.

e Thermal Imaging: Thermal cameras can
detect temperature differences between
land mines and the surrounding
environment. Integrating thermal
imaging capabilities into the robot can
aid in the detection of hidden or
camouflaged mines.

e Optical Cameras: Optical cameras can
provide visual data for better situational
awareness and mine identification.

Il Autonomous Navigation: The robot should have
autonomous navigation capabilities to explore
the minefield without human intervention.
Advanced algorithms and sensors, such as
LIDAR (Light Detection and Ranging), can help
the robot navigate safely, avoiding obstacles and
potential mines.

IV.  Data Processing and Analysis: The robot should
include onboard processing capabilities to
analyze sensor data in real-time. Machine
learning algorithms and computer vision
techniques can be employed to identify potential
land mines based on patterns and characteristics
extracted from sensor data.

V.  Remote Control and Monitoring: While the robot
can operate autonomously, it should also allow
for remote control and monitoring by human
operators. This feature enables operators to
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intervene or make critical decisions when
necessary.

VI.  Mine Neutralization: Once a land mine is
detected, the robot should have a mechanism to
safely neutralize it without causing harm.
Different approaches can be considered, such as
deploying a robotic arm or using controlled
explosive charges. The neutralization method
should prioritize operator safety and minimize
damage to the surrounding environment.

VII.  Robust Communication: The robot should have
reliable communication systems to transmit data
to a control station and receive commands from
human operators. This communication link can
be established using wireless technologies or
through a tethered connection.

VIIl.  Safety Features: Safety should be a top priority
in the design of the robot. The robot should have
fail-safe mechanisms, such as emergency shut-
off switches and backup systems, to ensure that
it can be deactivated or controlled in case of
malfunctions or unexpected situations.

IX.  User-Friendly Interface: The control station
should provide an intuitive and user-friendly
interface for operators to monitor the robot's
status, access sensor data, and issue commands.
Visualizations and alerts should be clear and
informative, facilitating effective decision-
making.

X.  Maintenance and Upgradability: The robot
should be designed with ease of maintenance and
upgradability in mind. Replaceable components
and modular design can simplify repairs and
allow for future enhancements or integration of
new technologies

3. IMPLEMENTATION

A simple project called WiFi Controlled Robot using
ESP8266 and Arduino is implemented here.

This project uses an Arduino Uno connected to the WiFi
shield and controlled using Blynk app which is available
for both iOS as well as Android. The chassis is a simple
one made from pressed sheet metal with high gauge
thickness.

The motors used are geared DC motors with a rated
speed of 100 RPM, it works on 12 V power supply
given through the motor driver module. The rear wheels
are made of virgin plastic of 680 mm diameter. The
castor wheel is mounted on the Chassis using nut and
screws. All the boards fit on the Chassis and are attached
using screws.

Upload the Arduino code after making the necessary
connections and changes to the code. If you open the
serial monitor of the Arduino IDE, you can see the AT
Commands that being sent to the ESP8266 Module.

Metal Sensors Used to detect the Missiles and intimate
through Wifi. Light Sensors Used to Detect light
Condition and Turn on Light.

Wireless Camera:

Wireless CCD camera is used to send live audio and
video signals from the war field. These images can be
seen live on a monitoring screen at the base station and
accordingly we can react to the situation. The camera
works on 12 volts DC supply. The receiver is placed in
the remote station. Output are in the form of audio and
video signals. These signals are directly sent to a
television or a computer through a tuner card. This CCD
camera is placed on the robot. The camera captures the
audio and video signals and sends those signals to the
remote station. With the help of the camera receiver we
will be able to see the captured signals on a television or
any monitoring device. This is a mini wireless
monitoring video camera and wireless receiver set for
surveillance and security.

We install the wireless camera in the area where we
want to monitor and set the wireless receiver in the
remote station to watch the action or record the footage
for the security purpose. Here we are placing this
wireless camera in the combat robot which would be
present in the war field.

Ultrasonic
Sensor

If
obstacle
ismet

Move Forward, Robot moves Robot

Reverse,Right, Backwards continues

Left
()
N/

Fig.1 flowchart of the robot

Blynk:

e Open the Blynk app and create a new project.

e Select the Button icon and place it conveniently
on the screen.

e Select 3 more button icons and place it as
shown.

e Set the pins associated with each button.

e The top two Buttons control the left motor and
the bottom two buttons control the right motor.

e Press the play button to activate the program.
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Fig. 2 shows how the components are implement

4. CONLUSION AND RESULTS

A land mine detection robotic may be a treasured answer
for thoroughly and correctly detecting and neutralizing
land mines in risky environments. By incorporating a
mixture of hardware and software program components,
this kind of robotic can successfully navigate minefields,
locate ability land mines the usage of sensing
technology like metallic detectors, floor penetrating
radar, thermal imaging, and optical cameras, and
examine the collected statistics to discover and discover
mines. The robotic must be designed with self sufficient
navigation capabilities, permitting it to discover the
minefield with out human intervention, whilst
additionally allowing far flung manage and tracking
through human operators. It must prioritize operator
protection and feature mechanisms in region for the
secure neutralization of detected land mines. Safety
features, sturdy communique systems, and user-pleasant
interfaces are crucial to make sure clean operation and
powerful  decision-making. The robotic  must
additionally be designed with preservation and
upgradability in mind, taking into account clean upkeep
and the combination of latest technology withinside the
future. However, it's far critical to emphasise that the
improvement and deployment of a land mine detection
robotic require collaboration with professionals in
robotics, explosives, and mine action, in addition to
adherence to worldwide requirements and protocols.
Safety and effectiveness must usually be the pinnacle
priorities withinside the layout and implementation of
this kind of approach to limit the dangers related to land
mine clearance and shield lives.

Bluetooth Terminal HC-05

ASCll %
Connected to HC-06

E
FORWARD

OBJECT DETECTED
STOP

Auto Scroll
S
F

Send ASCII

Enter ASCII Command

Fig 2. shows the output on the screen
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