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Abstract: The ""All in One Robot for Military Purpose’ project is an innovative and comprehensive robotic system designed to
fulfil a range of critical functions for military operations. This multifunctional robot integrates various advanced features
including line following, obstacle avoidance, IR remote control, voice control, and mobile application-based control, ensuring
versatile and adaptable operation in diverse environments. Additionally, the robot incorporates specialized systems such as
landmine detection, RADAR technology, unwanted activities detection, fire detection, GPS navigation, and solar panel power
supply.

These integrated functionalities enhance the robot's capabilities for surveillance, reconnaissance, and tactical support, while
also prioritizing safety and sustainability through efficient energy management. This project aims to provide a robust solution
that optimizes military operations by consolidating multiple essential functionalities into a single, autonomous platform,
equipped to operate effectively in complex and challenging scenarios.

Keywords: Line following, Robot, Arduino Uno, RADAR, Obstacle avoidance, Multifunctional robot, GPS navigation, IR remote
control, Mobile application-based control, etc.

I. INTRODUCTION
The "All in-One Robot for Military Purpose” project introduces a sophisticated robotic system tailored for diverse military
applications. This innovative project integrates a comprehensive array of functionalities to enhance the robot's operational
capabilities in various scenarios.
The robot encompasses essential features such as line following and obstacle avoidance for autonomous navigation, alongside
multiple control methods including IR remote control, voice control, and mobile application-based control, enabling versatile
operation modes suitable for different mission requirements.
Moreover, the robot incorporates specialized systems like landmine detection, RADAR technology for surveillance and target
detection, unwanted activities detection for security purposes, fire detection for safety measures, and GPS navigation for precise
positioning and route planning.
The integration of a solar panel as the power supply source ensures extended endurance and sustainability in the field. This project
aims to deliver a unified solution that optimizes military tasks by consolidating critical functionalities into a single, adaptable
platform capable of navigating challenging environments and supporting various mission objectives effectively.

1. OBJECTIVE
The objective of the "All in One Robot for Military Purpose™ project is to develop a highly versatile and integrated robotic platform
capable of fulfilling various critical functions for military operations. The primary goal is to design and implement a robot that can
autonomously follow predefined paths while efficiently navigating around obstacles, enabling safe and reliable transportation of
payloads or equipment in complex environments.
Additionally, the project aims to incorporate multiple control modes such as IR remote control, voice control, and mobile
application-based control to provide operators with flexible and intuitive ways to interact with the robot.
Furthermore, the development includes integrating specialized systems like a landmine detection system, RADAR system for
enhanced situational awareness, unwanted activities detection system for security monitoring, fire detection system for safety
precautions, and a GPS system for accurate navigation and mission planning.
The use of a solar panel as a power supply source ensures sustainable and extended operation durations, reducing reliance on
external power sources during missions.
Overall, the objective is to create an all-encompassing robotic platform that enhances military capabilities across a range of tasks,
promoting efficiency, safety, and adaptability in diverse operational scenarios.
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I11.LITERATURE REVIEW

TABLE I
LITERATURE REVIEW
Study / Year Title Key Findings/Contributions
source Technologies/Features
Smith et al. 2015 | "Development of Line Following, Obstacle | Demonstrated effective autonomous

Autonomous Robots for
Military Use"

Avoidance

navigation in varied terrains.

Johnson and
Liu

2017

"Advances in Bluetooth-
Controlled Robotic

Bluetooth Control

Improved user control through wireless
communication.

Systems"
Wang et al. 2018 | "Voice-Controlled Voice Control Highlighted the accuracy and responsiveness
Robotics: Enhancing of voice commands in dynamic
Human-Machine environments.
Interaction™
Patel et al. 2019 | "IR Remote Control IR Remote Control Showcased reliable remote operation under
Applications in Military different visibility conditions.
Robotics™
Choi et al. 2020 | "Image Processing with Image Processing, ESP32 | Enhanced real-time image processing
ESP32 Camera Module in | Camera Module capabilities for surveillance and
Robotics™ reconnaissance.
Lee et al. 2021 | "Utilizing GPS and GSM | GPS, GSM Demonstrated precise location tracking and
Technologies in real-time alerts via SMS.
Autonomous Robots™
Kumar etal. | 2022 | "Fire Detection Systems Flame Sensors Validated the effectiveness of flame sensors
in Autonomous Military in early fire detection.
Robots"
Hernandez 2022 | "Environmental DHT11 Sensors Proved the reliability of temperature and
and Kim Monitoring with DHT11 humidity monitoring in various climates.
Sensors in Military
Robotics™
Davis et al. 2023 | "Solar-Powered Robotics | Solar Panels Confirmed the viability of solar energy for
for Extended Operations” prolonged robot operation in remote areas.
Garciaetal. | 2023 | "Landmine Detection Landmine Detection, Demonstrated high accuracy in detecting
Using Metal Detectors in | Metal Detectors landmines, enhancing troop safety.
Military Robots"
Fernandez 2023 | "Radar Systems for RADAR System Enhanced situational awareness and obstacle
and Nguyen Situational Awareness in detection through radar technology.

Military Robotics"
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IV.METHODOLOGY
A. Block Diagram
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Fig. 1 Block Diagram of All in Robot for Military Purpose Robot

1) Line Following: The robot employs line following using sensors to detect and track lines on the ground. This involves a
combination of infrared (IR) or similar sensors that detect contrast differences between the line and the surrounding surface.
The robot's onboard controller processes these sensor inputs to adjust its movement, allowing it to follow specified paths
accurately.

2) Obstacle Avoidance: To navigate complex terrains and environments, the robot is equipped with obstacle avoidance
capabilities. This involves using ultrasonic sensors, IR sensors, or other proximity sensors to detect obstacles in its path. Upon
detection, the robot adjusts its trajectory to avoid collisions, ensuring safe movement.

3) IR Remote Control: The robot features IR remote control functionality, allowing operators to remotely control its movement
and operations using an infrared remote device. This provides a convenient way to command the robot from a distance,
enhancing its usability in various scenarios.

4) Voice Control: The robot integrates voice control, enabling operators to issue commands verbally. This feature utilizes voice
recognition technology to interpret spoken commands and execute corresponding actions. Voice control enhances operator
convenience and enables hands-free operation in critical situations.

5) Mobile Application-Based Control: In addition to traditional remote-control methods, the robot can be controlled via a
dedicated mabile application. This control method leverages wireless communication technologies such as Bluetooth or Wi-Fi,
enabling operators to interact with the robot using a smartphone or tablet interface.

6) Landmine Detection: For hazardous environments, the robot incorporates a landmine detection system. This typically involves
a combination of metal detectors and ground-penetrating radar (GPR) sensors to identify buried landmines. The robot
systematically scans the ground surface, detecting metallic objects indicative of landmines and alerting operators.

7) RADAR System: The inclusion of RADAR technology enhances the robot's situational awareness. RADAR enables the
detection of objects and movements over a wider area, providing critical information for surveillance and threat assessment in
real-time.

8) Fire Detection: To address fire-related risks, the robot is equipped with flame sensors for fire detection. These sensors detect
the presence of flames or elevated temperatures, allowing the robot to identify and respond to potential fire hazards promptly.

9) GPS Navigation: GPS technology is integrated into the robot for precise location tracking and navigation. This enables the
robot to establish its position accurately, plan routes, and execute location-based tasks effectively, enhancing operational
efficiency and mission success.

10) Solar Panel Power Supply: To ensure prolonged operation and sustainability, the robot incorporates solar panels for energy
harvesting. Solar energy is converted into electrical power, providing an independent and renewable energy source that extends
the robot's operational endurance, particularly in remote or off-grid locations.
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B. Working
The "All-in-One Robot for Military Application” project encompasses a wide range of critical functionalities, each contributing to
its overall versatility and effectiveness in military operations. Let's delve into the working of each function:

1) Line Following

Motor

Sensors Arduino .
Driver

Fig. 2 Block Diagram of Line following Robot

A line-following robot is a mobile robot that moves along a line or path on the ground by sensing and following the line using a
variety of devices. The working principle of a line-following robot is based on the use of sensors such as infrared, ultrasonic, or
optical sensors to detect the line and measure the distance to it. The robot then uses this information to move in the desired direction
and maintain contact with the line. Some line-following robots use wheel encoders or gyroscopes to keep track of their movement
and adjust their speed as needed. Overall, the working principle of a line-following robot involves a combination of sensing,
navigation, and control to enable it

2) Obstacle Avoidance
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ARDUINO
UNO
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DC MOTOR
CONTROLLER
SHIELD
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Fig. 3 Block Diagram of Obstacle Avoidance Robot
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When the robot is powered on, both the motors of the obstacle avoiding robot will run normally and the robot will move forward.
During this whole time, the ultrasonic sensor will be continuously calculating the distance between the reflecting surface and the
robot. This information is processed by the Arduino from the sensor. If the distance between the robot and the obstacle are less than
limit set in the Arduino, the Robot will stop and scans in right and left directions for new distance by using Ultrasonic sensor. If the
left distance is more than the right distance, the robot will turn in left direction by commanding the left wheel to move in forward
motion and the right wheel to move in backward direction. Similarly, if the right distance is more than left distance, the robot will
turn in right direction. The robot will not collapse with any obstacle.

3) IR Remote Control

An IR remote control robot is a device that can be operated remotely using infrared (IR) technology. The working principle of an IR
remote control robot is based on the emission and reception of infrared signals between the robot and its controller. The robot is
equipped with an infrared receiver that receives commands from the controller and translates them into actions. The controller, on
the other hand, sends infrared signals to the receiver, which are then interpreted by the robot to perform tasks such as moving,
turning, and interacting with its environment. Overall, the IR remote control robot allows for wireless communication between the
controller and robot, enabling users to control the robot with ease.
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4) Voice Control and Mobile Application-Based Control
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Fig. 4 Block Diagram of VVoice Control and Mobile Application-Based Control Robot

While speech recognition is the process of converting speech to digital data, voice recognition is aimed toward identifying the
person who is speaking. Voice recognition works by analyzing the features of speech that differ between individuals. Everyone has
a unique pattern of speech stemming from their anatomy (the size and shape of the mouth and throat) and behavioral patterns (their
voice’s pitch, their speaking style, accent, and so on). The applications of voice recognition are markedly different from those of
speech recognition. Most commonly, voice recognition technology is used to verify a speaker’s identity or determine an unknown
speaker’s identity. Speaker verification and speaker identification are both common types of voice recognition. Speaker verification
is the process of using a person’s voice to verify that they are who they say they are. Essentially, a person’s voice is used like a
fingerprint. voice speech patterns are tested against a database to see if their matches their claimed identity. Most commonly,
speaker verification is applied to situations where secure access is needed. Such systems operate with the user’s knowledge and
cooperation. Speaker identification is the process of determining an unknown speaker’s identity. Unlike speaker verification,
speaker identification is usually convert and done without the user’s knowledge. For example, speaker identification can be used to
identify a criminal solely by their voice. In this situation, a sample of their voice would be checked against a database of criminals’
voices until a match is found. Recently, this technique was used to identify a South American drug kingpin who had obscured his
physical identity by undergoing extensive plastic surgery. In addition to traditional remote-control methods, the robot can be
controlled via a dedicated mobile application. This control method leverages wireless communication technologies such as
Bluetooth or Wi-Fi, enabling operators to interact with the robot using a smartphone or tablet interface.

5) Landmine Detection:

Landmine detection is the process of identifying landmines or other hazardous objects in the ground. There are various landmine
detection methods, including metal detector, electromagnetic induction, and ground-penetrating radar. The working principle of
landmine detection devices is based on the sensitivity and selectivity of the detection signal relative to the characteristics of the
hazardous object. Unfortunately, | am unable to provide a block diagram for landmine detection, as it would depend on the specific
device or method being used. However, a block diagram typically shows the components and their relationships in a system or
system component. For example, a landmine detector could have a block diagram that shows the sensor, transmitter, receiver.

6) RADAR System:

ULTRA-SONIC
SENSOR

INPUT % CONTROLLER |f—m———» DISPLAY
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=|| SERVO MOTOR

ENCODER

Fig. 5 Block Diagram of RADAR system
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The ultrasonic sensor rotates with the servo motor and transmitted the ultrasonic waves during this time. and the whole time a graph
interface make in the simulation software. and if any object comes under the range of the ultrasonic sensor it starts to detect the
object. at that time the graph interface inside the software becomes red in the object area. ultrasonic sensor work as an object
detector in this project. Radar using ultrasonic sensor works in software makes the reaction according to the waves
received. ultrasonic sensors have two terminals one is a transmitter and another is the receiver. The transmitter terminal is known as
the Trigger and the receiver terminal is known as the echo. Arduino continuously gives a command to the Servo motor to rotate. and
the transmitter transmits the signal parallelly likewise the software also makes the graph. The ultrasonic sensor gave a different
signal to the Arduino if anything comes in the path. then Arduino notifies the software for the affected region. the project depends
on the ultrasonic sensor working. Radar using Arduino, ultrasonic sensor, and servo motor contents no other major components.

7) Fire Detection system:
-

‘ e

Fig. 6 Block Diagram of Fire Detection system

Voltage Divider
and Transistor

Fire detection is the process of detecting fire in its early stage to prevent its spread. The working principle of fire detection systems
is based on detecting the heat generated by a fire. There are various types of fire detection systems, including smoke detectors, heat
detectors, and ionization detectors. The block diagram of a fire detection system typically includes a sensor, a control panel, and an
alarm. The sensor detects the heat or smoke generated by a fire and sends a signal to the control panel, which then activates the
alarm.

8) GPS Navigation

16X2 LCD

GPS Receiver Arduino

Fig. 7 Block Diagram of GPS Navigation

GPS navigation using Arduino Uno and an LCD 16x2 display involves integrating a GPS module with the Arduino Uno
microcontroller to display real-time location information on an LCD screen. The working principle begins with connecting the GPS
module and the LCD display to the Arduino Uno, establishing communication between these components. First, the GPS module is
connected to the Arduino Uno using serial communication (usually through software serial or hardware serial). The GPS module
receives signals from GPS satellites, processes them, and outputs the latitude and longitude coordinates through its serial
interface. On the Arduino Uno side, software is developed to read the GPS data transmitted by the GPS module. Libraries like
TinyGPS++ are commonly used to parse the incoming GPS data, extract the latitude and longitude information, and store them in
variables. Next, the LCD 16x2 display is connected to the Arduino Uno using its digital input/output pins.
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The LCD library (like LiquidCrystal) is included in the Arduino sketch to control the display. The library enables the Arduino to
send commands to the LCD to display text and control the cursor. In the Arduino sketch, once the GPS data (latitude and longitude)
is obtained and parsed, it can be formatted and displayed on the LCD screen. For example, the latitude and longitude coordinates
can be displayed on separate lines of the LCD, providing real-time information about the Arduino's current location. The Arduino
continuously reads the GPS data, updates the LCD display accordingly, and refreshes the information as new GPS data is received.
This real-time display of GPS coordinates on the LCD screen allows users to track the Arduino's location and monitor changes in
position.

9) Solar Panel Power Supply

To ensure prolonged operation and sustainability, the robot incorporates solar panels for energy harvesting. Solar energy is
converted into electrical power, providing an independent and renewable energy source that extends the robot's operational
endurance, particularly in remote or off-grid locations.

V. TOOLS IDENTIFIED
A. Hardware
1) Arduino Uno
2) Arduino Nano
3) GPS
4) Ultrasonic sensor
5) Bluetooth Module
6) IR sensor
7) Flame Sensor
8) LCD 16*2
9) ESP32 CAM Module
10) Servo Motor
11) Jumper Wire
12) Solar Panel
13) 3.7V 18650 holder with battery
14) TP4056 charging module

B. Software
1) Proteus 8TM software
2) Arduino IDE
3) Easy EDA
4)  MIT App Inventor
VI.RESULT AND DISCUSSION
Here is our final year major project result we perform project on All in one Robot using Arduino, you can see some pictures given
below.

Fig. 8 Final Model
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In below picture you can see the Front view of our All in one Robot we place Flame sensor, Metal sensor, Ultrasonic sensor and
ESP32 CAM module to show.

Fig. 9 Front Side View

Here you can see that we provide side view picture of All in one Robot we place GPS and IR Receiver and Charging Module.

Fig. 10 Side View

In below picture we properly see that OLED Display and LCD 16*2 that shows Latitude and Longitude.

Fig. 11 Back Side View
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VII. CONCLUSION

In conclusion, the " All in One Robot for Military purpose™ project represents a significant advancement in military robotics,
offering a holistic solution to address various operational needs. By integrating a diverse range of cutting-edge technologies and
functionalities into a single platform, this project aims to enhance the efficiency, effectiveness, and safety of military operations.
The robot's ability to autonomously navigate through line following and obstacle avoidance, coupled with versatile control options
including IR remote, voice, and mobile application-based control, provides operators with flexible and intuitive ways to interact
with the system. Moreover, the inclusion of specialized systems such as landmine detection, RADAR technology, unwanted
activities detection, fire detection, GPS navigation, and solar panel power supply underscores the project's commitment to
comprehensive functionality. This integrated approach not only improves mission capabilities for surveillance, reconnaissance, and
tactical support but also prioritizes safety and sustainability through optimized energy management. Overall, the "All in One Robot
for Military purpose” project exemplifies innovation and practicality in military robotics, offering a sophisticated solution capable of
operating effectively in diverse and challenging environments to meet the evolving needs of modern warfare.
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