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ABSTRACT

This research describes a cutting-edge method
for border and distant surveillance using
multipurpose robots that are based on the most
recent 3G technology used in defense and
military applications. This autonomous vehicle
has the capacity to conduct surveillance in
border regions in place of soldiers. Using the
internet as a communication tool, the robotic
vehicle may be operated both manually and
autonomously. This multimodal robot is
employed in distant and combat zones to detect
fire, explosives, hazardous gasses, and people.
Traditional wireless security robots are rendered
obsolete by their constrained human control and
frequency range. The use of 3G technology,
which has an infinite range, allows one to
overcome these restrictions. By using solar
panels, this system further improves the usage of
renewable energy sources. Infrared and
ultrasonic sensors are wused to operate
autonomously. The DTMF decoder controls the
manual operation, and mobile phones are
employed as video cameras by initiating 3G
video calls and modifying the robot's course
based on surrounding real-time information. The
experimental findings of the solar panel's tilt
angle selection and power consumption in both
automated and manual modes are also shown in
this study. Under certain conditions, this robotic
vehicle may be used for both surveillance and
reconnaissance.

Keywords: Internet of Things; Wireless Sensor
Networks (WSN); DTMF; Sensors; PIR; GSM;
GPS

I.  INTRODUCTION

With the introduction of intelligent military bots,
the military has entered a new age marked by the
development of Internet of Things (loT)
technology. These advanced robotic devices use
the Internet of Things to completely reshape the
way that the armed forces operate by bringing
previously unthinkable levels of intelligence and
connection. A variety of sensors, including GPS,
accelerometers, infrared sensors, and cameras,
are at the core of these smart bots. Together,
these sensors provide the bot the capacity to
sense and comprehend its surroundings, which
makes tasks like target recognition, navigation,
and reaction to changing circumstances easier.
Actuators, which allow the bot to perform
physical activities like manipulating things or
traveling over different terrains, are a
complement to the sensory equipment.

These bots' communication protocols are
essential to the development of a networked
ecosystem. Real-time data transfer to command
centers and other units is made possible by the
IoT connection, which guarantees smooth
communication between the intelligent military
bot and other equipment. Encryption and secure
communication protocols must be used in
tandem to protect confidential data from
manipulation or  unauthorised access.
Additionally, the bot can analyze data locally
thanks to the inclusion of edge computing
capabilities, which lowers latency and improves
real-time decision-making. The military bot's
decentralized design enables it to adjust to
changing circumstances without depending only
on outside directives.

Volume 13 Issue 09 September 2024

ISSN 2456 - 5083

Page 115



International Journal for Innovative

€Engineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

The integration of artificial intelligence (Al)
with autonomous navigation is essential to these
systems' effectiveness. These Al bots are
equipped with sophisticated algorithms that
enable them to automatically examine intricate
data, identify patterns, and make well-informed
judgments without continual human interaction.
Continuous progress is made possible by
machine learning algorithms, which help the bot
gradually adapt to a variety of environments and
circumstances. In order to provide longer
operating capabilities, energy efficiency is
another crucial factor that has prompted the
implementation of new battery technologies,
energy harvesting devices, and power
management systems. Furthermore, a focus on
sustainability is seen in the wusage of
environmentally ~ friendly  products  and
technology to reduce their negative effects on
the environment.

Figure .1 Military Bot
Given the sensitive nature of military operations,
robust cybersecurity measures are integral to
smart military bots. Secure authentication,
encryption, and regular software updates are
implemented to fortify these systems against
cyber threats. Moreover, these bots are designed
with scalability and interoperability in mind,
ensuring seamless integration into existing
military infrastructure and enabling coordinated
operations with diverse assets. In conclusion,
smart military bots, driven by loT technology,
represent a paradigm shift in modern warfare,

offering enhanced capabilities in data collection,
analysis, communication, and autonomy. AS
technological advancements continue, these
intelligent robotic systems are poised to play a
pivotal role in shaping the future landscape of
military operations.

1.1: Problem Statement:

In the contemporary landscape of military
operations, there exists a pressing need for
innovative solutions to address the complex and
dynamic challenges faced by armed forces. One
of the paramount issues confronting military
entities is the requirement for enhanced
situational awareness and operational efficiency.
Traditional methods of data collection, analysis,
and communication often fall short in providing
real-time, comprehensive insights into rapidly
evolving scenarios. Furthermore, the increasing
complexity of modern warfare, characterized by
diverse terrains and multifaceted threats,
necessitates a paradigm shift in the capabilities
of military systems. The limitations of
conventional approaches become particularly
evident in situations requiring swift and
autonomous decision-making, where the human
element alone may not suffice.

Figure .2 Manual firing by Human
Additionally, the evolving nature of cyber
threats poses a significant concern, demanding
robust cybersecurity measures to safeguard
sensitive military information and ensure the
integrity of communication channels. The
existing military  infrastructure, while
formidable, often lacks the scalability and
interoperability required to seamlessly integrate
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emerging technologies, hindering the potential
for collaborative operations with diverse assets.
Moreover, the sustainability and energy
efficiency of military systems are becoming
increasingly critical considerations, urging the
adoption of eco-friendly materials and
technologies to minimize the environmental
impact.

Therefore, the problem at hand revolves around
the imperative to develop and deploy cutting-
edge solutions that leverage advancements in
technology, particularly in the realms of Internet
of Things (loT), artificial intelligence, and
cybersecurity. Addressing these challenges is
crucial for empowering armed forces with the
tools and capabilities needed to navigate the
complexities  of  contemporary  warfare
effectively. The development of smart military
bots emerges as a compelling solution, bridging
the gap between conventional methodologies
and the demands of modern conflict scenarios.
This necessitates a comprehensive approach that
encompasses not only technological innovation
but also considerations of sustainability,
scalability, and seamless integration into
existing military frameworks. As such, a
strategic and holistic response is essential to
propel military operations into a new era of
efficiency, adaptability, and resilience.

1.2: Problem Scope:

The scope of the problem addressed by the
deployment of smart military bots utilizing loT
technology is wvast and  multifaceted,
encompassing several key dimensions within the
realm of modern warfare and military
operations.

Situational Awareness and Intelligence
Gathering:

e The primary challenge revolves around
the need for improved situational
awareness in dynamic and complex
operational environments. Smart
military bots, equipped with loT-
enabled sensors, can provide real-time

data on various parameters such as

terrain conditions, enemy movements,

and environmental factors, significantly

enhancing the intelligence-gathering

capabilities of armed forces.
Autonomous Operations in Challenging
Environments:

e Modern warfare often unfolds in diverse
and challenging terrains, from urban
landscapes to dense jungles. The scope
of the problem involves developing
smart military robots capable of
autonomous navigation and adaptation
to different environments. This includes
addressing issues such as obstacle
detection, path planning, and the ability
to operate effectively in GPS-denied or
communication-challenged areas.

Swift and Informed Decision-Making:

e The demand for rapid and informed
decision-making  in  high-pressure
scenarios necessitates smart military
bots with advanced Al algorithms.
These algorithms enable the bots to
process vast amounts of data, recognize
patterns, and make intelligent decisions
autonomously. This addresses the
challenge of minimizing decision-
making timelines and reducing the
cognitive burden on human operators.

Cybersecurity Challenges:

e As military systems become
increasingly connected through 10T, the
scope of the problem extends to
addressing cybersecurity challenges.
Ensuring the secure transmission of
data, protecting communication
channels from cyber threats, and
safeguarding sensitive military
information become critical aspects in
the deployment of smart military bots.

Integration with Existing Military
Infrastructure:
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e The successful implementation of smart
military ~ bots  requires  seamless
integration  with  existing  military
frameworks. The scope of the problem
involves developing interoperability
standards and ensuring that these bots
can collaborate effectively with other
military assets, including vehicles,
unmanned aerial vehicles (UAVs), and
command centers.

Scalability and Adaptability:

e The scope also includes addressing the
scalability and adaptability of smart
military bot deployments. Military
operations can vary widely in scale, and
the capability of these bots to scale
efficiently and adapt to different mission
requirements is a crucial aspect of the
problem.

Energy Efficiency and Sustainability:

e Energy consumption is a critical
consideration in military operations, and
the scope involves developing smart
military bots with energy-efficient
components, sustainable power sources,
and technologies that minimize their
environmental impact.

Training and Human-Machine Interaction:

e Integrating smart military bots into
military operations requires addressing
challenges related to training personnel
for effective use and ensuring seamless
interaction  between humans and
machines. This includes considerations
for user interfaces, control mechanisms,
and protocols for human-machine
collaboration.

The problem scope for smart military bots using
loT is broad and complex, encompassing
challenges related to situational awareness,
autonomous  operations,  decision-making,
cybersecurity, integration, scalability, energy
efficiency, and human-machine interaction.
Addressing these challenges is essential for

realizing the full potential of loT-enabled smart
military bots in enhancing the capabilities and
effectiveness of modern armed forces.

1.3: Advantages of using smart military boat
The utilization of smart military bots
incorporating Internet of Things (loT)
technology offers a multitude of advantages that
significantly enhance the capabilities and
effectiveness of armed forces in modern warfare
scenarios. Here are some key advantages:
Enhanced Situational Awareness: Smart
military bots equipped with loT-enabled sensors
provide real-time and comprehensive data about
the operational environment. This heightened
situational awareness allows military personnel
to make informed decisions, adapt to changing
conditions, and respond effectively to threats.
Autonomous Operations: The integration of
lIoT technology enables smart military bots to
operate autonomously, reducing the need for
constant human intervention. These bots can
navigate complex terrains, identify obstacles,
and make decisions based on real-time data,
freeing up human operators for strategic
decision-making.

Real-time Data Collection and Analysis: 10T-
enabled smart military bots facilitate the
collection and analysis of vast amounts of data
in real-time. This capability is crucial for
understanding dynamic battlefield conditions,
identifying potential threats, and adjusting
military strategies promptly.

Improved Decision-Making: Advanced Al
algorithms within smart military bots enable
sophisticated data analysis, pattern recognition,
and decision-making. This results in quicker and
more accurate responses to emerging situations,
reducing decision-making  timelines and
enhancing overall operational efficiency.
Reduced Human Risk: By performing tasks in
hazardous environments or situations that pose a
high risk to human operators, smart military bots
contribute to reducing human casualties. These
bots can be deployed for reconnaissance,
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surveillance, and other missions where human
involvement may be dangerous.

Cybersecurity Measures: Smart military bots
leverage loT technologies to implement robust
cybersecurity measures. Secure communication
protocols, encryption techniques, and regular
software updates help protect sensitive military
information, ensuring the integrity and
confidentiality of data during operations.
Interoperability and Collaborative
Operations: The integration of loT technology
allows smart military bots to communicate and
collaborate seamlessly with other connected
military assets, such as vehicles, UAVs, and
command centers. This interoperability enhances
the overall effectiveness of joint military
operations.

Energy Efficiency and Sustainability: The
implementation of energy-efficient components
and sustainable power sources in smart military
bots contributes to extended operational
capabilities. This not only reduces the logistical
burden of frequent refueling or recharging but
also aligns with sustainability goals by
minimizing the environmental impact of military
operations.

Adaptability to Various Environments: Smart
military bots equipped with 10T technology and
Al algorithms can adapt to diverse terrains and
operational scenarios. This adaptability makes
them versatile assets that can be deployed in
different theaters of operation, ranging from
urban environments to rugged landscapes.
Training and Skill Enhancement: The
deployment of smart military bots requires
specialized training for military personnel. This
presents an opportunity for skill enhancement, as
operators become proficient in utilizing and
coordinating  with  autonomous  systems,
fostering a more technologically adept military
workforce.

The advantages of using smart military bots with
IoT technology extend across improved
situational awareness, autonomous operations,

real-time data analysis, enhanced decision-
making, reduced human risk, cybersecurity
measures, interoperability, energy efficiency,
adaptability, and training opportunities. These
benefits collectively contribute to a more agile,
efficient, and capable military force in the
contemporary landscape of modern warfare.

1.4 Proposed System

The proposed solution for the deployment of
smart military bots utilizing 10T technology
entails the development and integration of
advanced robotic systems designed to
revolutionize military operations. These smart
military bots are equipped with a comprehensive
array of loT-enabled sensors, including cameras,
infrared sensors, GPS, and accelerometers,
providing real-time and detailed data about the
operational environment. The incorporation of
autonomous navigation systems, powered by
sophisticated Al algorithms, allows these bots to
operate independently, adapting to diverse
terrains and scenarios with agility. The seamless
communication facilitated by loT ensures that
these bots can collaborate with other connected
military assets, enhancing interoperability and
enabling joint operations.

To address the imperative of enhanced decision-
making, the proposed solution focuses on
implementing Al algorithms that enable the bots
to analyze complex data, recognize patterns, and
make informed decisions autonomously.
Cybersecurity measures, including secure
communication  protocols and  encryption
techniques, are integrated to protect sensitive
military information and ensure the integrity of
data transmissions. Moreover, the solution
prioritizes energy efficiency by incorporating
advanced battery technologies, sustainable
power sources, and eco-friendly materials,
contributing to extended operational capabilities
and reduced environmental impact.

The adaptability of these smart military bots to
various environments is a key consideration,
allowing them to navigate through urban
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landscapes, dense jungles, and challenging
terrains. As part of the proposed solution,
training programs are envisioned to equip
military personnel with the necessary skills to
effectively operate and coordinate with these
autonomous systems.

In essence, the proposed solution for smart
military bots using 10T technology presents a
holistic approach that addresses challenges in
situational awareness, autonomy, decision-
making, cybersecurity, interoperability, energy
efficiency, and adaptability. This integration of
cutting-edge technologies aims to empower
armed forces with more agile, intelligent, and
efficient tools to navigate the complexities of
modern warfare.

1.5 Aim and Obijectives

1.5.1: Aim

The primary aim of deploying smart military
bots using loT in the military context is to
enhance the capabilities and effectiveness of
armed forces through the integration of
advanced technologies. The specific goals
include:

Enhanced Situational Awareness: Smart
military bots leverage loT-enabled sensors to
provide real-time and comprehensive data about
the operational environment. This heightened
situational awareness enables military personnel
to make informed decisions and respond
promptly to changing conditions.

Autonomous Operations: The deployment of
smart military bots aims to reduce the reliance
on human intervention for routine or hazardous
tasks. These bots can operate autonomously,
navigating complex terrains and adapting to
dynamic scenarios, thereby augmenting the
agility and flexibility of military operations.
Real-time Data Collection and Analysis: 10T
technology allows smart military bots to collect
and analyze vast amounts of data in real-time.
This capability is crucial for understanding and
interpreting complex information, supporting

decision-making processes, and facilitating
proactive responses to emerging threats.
Improved Decision-Making: By integrating
advanced Al algorithms, smart military bots can
process data, recognize patterns, and make
informed decisions autonomously. This leads to
quicker and more accurate responses, reducing
decision-making timelines and enhancing
overall operational efficiency.

Reduced Human Risk: Deploying smart
military bots in tasks that pose a high risk to
human operators, such as reconnaissance in
hostile environments, aims to minimize human
exposure to potential dangers, contributing to the
safety of military personnel.

Cybersecurity Measures: The integration of
IoT technology involves implementing robust
cybersecurity measures to secure
communication channels, protect sensitive
military information, and ensure the integrity of
data transmissions, safeguarding against cyber
threats.

Interoperability and Collaborative
Operations: Smart military bots are designed to
communicate seamlessly with other connected
military assets, fostering interoperability. This
enables collaborative operations and coordinated
efforts among various elements of the military
infrastructure.

Energy Efficiency and  Sustainability:
Incorporating energy-efficient components and
sustainable power sources in smart military bots
contributes to extended operational capabilities.
This not only reduces logistical challenges but
also aligns  military  operations  with
sustainability goals by minimizing the
environmental impact.

Adaptability to Various Environments: Smart
military bots equipped with 10T technology and
Al algorithms can adapt to diverse terrains and
operational scenarios. This adaptability makes
them versatile assets capable of performing
effectively in different theaters of operation.
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The main aim of deploying smart military bots
using loT is to harness technological
advancements to create a more intelligent,
responsive, and efficient military force. By
addressing challenges related to situational
awareness, autonomy, decision-making,
cybersecurity, interoperability, energy
efficiency, and adaptability, these systems aim
to provide armed forces with a significant
advantage in navigating the complexities of
modern warfare.

1.5.2 Objectives

The main objectives of deploying smart military
bots using 10T (Internet of Things) in the context
of naval operations can be outlined as follows:
Enhanced Maritime Surveillance: Utilize loT-
enabled sensors, including cameras, radar, and
sonar, to enhance maritime surveillance
capabilities. Smart military boats can actively
collect and analyze data about vessels,
underwater activities, and potential threats,
contributing to improved maritime domain
awareness.

Autonomous  Navigation and  Patrol:
Implement autonomous nhavigation systems
powered by loT technology to enable smart
military boats to conduct autonomous patrols
and navigate through maritime environments.
This autonomy reduces the burden on human
operators and enhances the efficiency of
patrolling activities.

Real-time Threat Detection: Leverage loT
sensors and data analytics to enable real-time
threat detection. Smart military boats can
identify and respond to potential threats,
including enemy vessels, unauthorized activities,
or suspicious behavior, ensuring a proactive and
timely approach to maritime security.
Communication and Coordination: Facilitate
seamless communication and coordination
among smart military boats using loT
connectivity. This enhances the ability of the
fleet to collaborate effectively, share critical

information, and coordinate responses to
emerging situations in real-time.

Anti-Piracy Operations: Address the challenge
of piracy through the deployment of smart
military boats equipped with 10T technology.
These boats can actively monitor and patrol
piracy-prone areas, detect suspicious activities,
and provide a rapid response to counteract
piracy threats.

Environmental  Monitoring: Incorporate
environmental sensors into smart military boats
to monitor factors such as water quality,
pollution, and other environmental parameters.
This not only contributes to maritime security
but also aligns with environmental sustainability
goals.

Secure Data Transmission: Implement robust
cybersecurity measures to ensure the secure
transmission of data between smart military
boats and command centers. This includes
encryption techniques and secure
communication protocols to protect sensitive
information from unauthorized access.

Search and Rescue Operations: Enhance
search and rescue capabilities by leveraging loT-
enabled sensors and technologies. Smart military
boats can actively search for and locate
distressed vessels or individuals in maritime
environments, improving the effectiveness of
search and rescue operations.

Adaptability to Maritime Environments:
Design smart military boats with the ability to
adapt to diverse maritime environments,
including open seas, coastal areas, and confined
waterways. This adaptability ensures that these
vessels can effectively operate in a variety of
naval scenarios.

Energy Efficiency and  Sustainability:
Prioritize energy efficiency by incorporating
advanced propulsion systems, renewable energy
sources, and eco-friendly materials. This
contributes to extended operational capabilities,
reduced environmental impact, and aligns with
sustainability goals.
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By addressing these objectives, smart military
boats using 10T aim to enhance the overall
effectiveness, efficiency, and responsiveness of
naval operations, ensuring maritime security and
supporting various missions in diverse maritime
environments.

Il.  LITERATURE SURVEY
Continuing with the literature survey, an
exploration of emerging technologies in smart
military boats utilizing 10T adds depth to the
understanding of the subject. Investigating the
integration of artificial intelligence (Al) and
machine learning (ML) algorithms within naval
operations provides insights into how these
technologies enhance decision-making
processes, predictive analytics, and autonomous
functionalities in smart military boats. The role
of edge computing in maritime applications
deserves attention, particularly in the context of
smart military boats. Literature examining the
implementation of edge computing for real-time
data processing, reduced latency, and improved
responsiveness in naval systems contributes to a
comprehensive understanding of the
technological landscape.
Furthermore, the literature survey should extend
to the challenges and solutions related to the
maintenance and sustainability of loT-enabled
military  assets.  Investigating  predictive
maintenance models, remote diagnostics, and
resilient design principles ensures a thorough
grasp of how smart military boats can be
effectively managed and sustained over time.
The geopolitical implications of 10T integration
in naval operations form an intriguing aspect of
the literature survey. Exploring studies on the
geopolitical landscape and potential implications
of loT-enabled military technologies in maritime
domains adds a strategic dimension to the
understanding of smart military boats.
In the context of human factors, examining
literature on training methodologies for
personnel operating smart military boats
becomes pivotal. Understanding the cognitive

aspects, skill requirements, and training
protocols for navigating and collaborating with
advanced autonomous systems contributes to the
effective integration of human and machine
capabilities. Considering the potential for multi-
agent systems and collaborative autonomy in
naval fleets provides a forward-looking
perspective.  Exploring literature on the
coordination and interaction of multiple
autonomous entities, both in terms of smart
military boats and other naval assets, sheds light
on the evolving landscape of naval warfare.

The integration of 5G technology in maritime
communication systems is an area of
technological ~ advancement  that  merits
exploration. Investigating the role of 5G in
enhancing connectivity, communication speed,
and network reliability contributes to the overall
understanding of how cutting-edge technologies
complement IoT in naval operations.

The literature survey for smart military boats
employing 10T technologies encompasses
various critical aspects shaping the integration of
advanced systems in naval operations. A
foundational area of exploration involves
understanding how loT technologies are
seamlessly integrated into military systems, with
a particular focus on communication, data
analytics, and decision-making processes. This
investigation  provides insights into the
advancements made and the challenges faced in
incorporating 10T in military applications.

In the realm of maritime surveillance and
reconnaissance, the literature review extends to
the integration of loT sensors such as radar and
sonar. This examination sheds light on how
these sensors contribute to heightened situational
awareness and improved threat detection
capabilities in naval operations, enhancing the
overall effectiveness of smart military boats.
Cybersecurity emerges as a paramount concern
in the context of loT-enabled military systems.
A thorough examination of research articles
addressing the cybersecurity aspects of such

Volume 13 Issue 09 September 2024

ISSN 2456 - 5083

Page 122

www.ljiemr.org




International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

applications is essential.  This includes
scrutinizing secure communication protocols,
encryption techniques, and measures
implemented to safeguard against cyber threats,
ensuring the integrity and security of smart
military boats.

Interoperability among various military assets,
including smart military boats, is a critical facet
explored in the literature survey. Investigating
communication protocols that facilitate seamless
interaction between different components of the
military infrastructure is imperative to address
challenges and enhance coordination in complex
naval operations. The integration of sustainable
and energy-efficient technologies in smart
military boats is another significant area of
inquiry.  This  involves  delving into
advancements in propulsion systems, renewable
energy sources, and materials designed to
minimize the environmental impact of naval
operations, aligning with broader sustainability
goals.

Case studies and practical deployments of smart
military boats using loT technologies offer
valuable insights into real-world applications.
Analyzing the outcomes, lessons learned, and
the impact of these deployments on naval
operations provides a practical understanding of
the effectiveness and challenges associated with
loT-enabled military systems. The human-
machine interaction in military settings,
especially concerning smart military boats, is a
crucial aspect of the literature survey.
Understanding how personnel are trained to
operate and collaborate with autonomous
systems contributes to a holistic perspective on
the integration of advanced technologies in
naval operations.

Specific applications of smart military boats in
scenarios such as anti-piracy operations and
search and rescue missions form a focused area
of exploration. Investigating the effectiveness of
loT-enabled technologies in addressing these
challenges enhances the understanding of their

practical utility in critical maritime operations.
Finally, the literature survey extends to
considerations of regulatory and ethical aspects
associated with the deployment of smart military
boats. Exploring adherence to international
maritime laws, ethical use of autonomous
systems, and the broader implications of 10T in
military ethics provides a comprehensive view
of the broader societal and legal context in
which these technologies operate.

Moreover, a comprehensive literature review
should touch upon the ethical considerations
surrounding the use of autonomous systems in
military contexts. Exploring discussions on
accountability,  transparency, and ethical
frameworks in the deployment of smart military
boats ensures a balanced assessment of the
societal impact of these technologies. By delving
into these additional areas, the literature survey
gains a more holistic perspective on the
integration of 10T technologies in smart military
boats. The exploration of emerging technologies,
sustainability challenges, geopolitical
implications, human factors, and ethical
considerations enriches the understanding of the
complex interplay  between advanced
technologies and naval operations.

I1l. BLOCK DIAGRAM

Continuing with the methodology for smart
military boats using 10T, the implementation
plan involves a phased approach for seamless
integration and deployment. Initial steps include
conducting a risk assessment and feasibility
study to identify potential challenges and ensure
the practicality of the proposed system. The risk
assessment encompasses factors such as
environmental conditions, technological
constraints, and potential cybersecurity threats.
Following the risk assessment, a phased
implementation plan is devised, addressing each
component's integration with precision. The
deployment of the smart military boats involves
a coordinated effort to establish communication
networks, deploy sensors, and test the
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autonomous navigation systems. This phase
includes close collaboration with military
personnel and technical experts to address any
unforeseen challenges that may arise during the
deployment.

Real-time monitoring and data collection during
deployment are critical components of the
methodology. The gathered data allows for
continuous performance evaluation, enabling
adjustments to enhance operational efficiency.
Moreover, this data-driven approach facilitates
the identification of potential areas for further
optimization and fine-tuning.The human-
machine interface (HMI) design is a key aspect,
ensuring that military personnel can interact
seamlessly with the loT-enabled systems.
Usability testing and feedback from operators
play a crucial role in refining the HMI design to
enhance user experience and ensure effective
collaboration between humans and autonomous
systems.

Throughout the deployment phase, regular
maintenance protocols are established to address
wear and tear, software updates, and hardware
enhancements. An  efficient maintenance
strategy ensures the prolonged functionality of
smart military boats, preventing unforeseen
breakdowns and maintaining peak operational
performance.

Continuous training programs are implemented
to keep military personnel abreast of the latest
advancements in  smart  military  boat
technologies. This ongoing training is essential
for ensuring that operators can adapt to system
updates, new features, and emergency
procedures,  ultimately = maximizing the
effectiveness of the integrated 10T systems.
Post-deployment  evaluation  involves a
comprehensive analysis of operational data, user
feedback, and system performance metrics. This
evaluation phase helps identify areas for
improvement, potential updates, and any
emerging requirements that may arise during
operational use.

www.ljiemr.org
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Figure .3: Block Diagram
The methodology concludes with a feedback
loop that integrates operational insights into the
development cycle. Lessons learned from
deployment experiences contribute to iterative
improvements in the smart military boat
systems. This adaptive approach ensures that the
technology remains at the forefront of
innovation, aligning with evolving military
requirements and emerging loT capabilities.
The extended methodology emphasizes the
phased  implementation  plan,  real-time
monitoring, HMI design considerations, ongoing
maintenance, continuous training, and post-
deployment evaluation. This holistic approach
ensures the successful integration and sustained
effectiveness of smart military boats using 10T
technologies in dynamic maritime environments.
IV. HARDWARE COMPONENTS
4.1 NodeMCU (ESP8266 )
The NodeMCU ESP8266 is a powerful and
versatile platform designed for Internet of
Things (loT) development. The ESP8266 is a
cost-effective Wi-Fi microchip known for its
capability to enable wireless communication in
IoT applications. NodeMCU, on the other hand,
is an open-source firmware and development kit
that simplifies the process of prototyping and
programming the ESP8266. With built-in Wi-Fi
connectivity, the NodeMCU ESP8266 allows
devices to connect to the internet wirelessly,
making it suitable for a wide range of loT
projects. One notable feature is its support for
the Lua scripting language, providing a high-
level programming environment for developers.
Additionally, it is compatible with the Arduino
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IDE, allowing those familiar with Arduino to
use the NodeMCU platform. Equipped with
General Purpose Input/Output (GPIO) pins, the
ESP8266 facilitates interfacing with various
electronic components, making it ideal for
applications such as home automation and
sensor networks. The NodeMCU ESP8266 has
garnered  significant community  support,
resulting in an extensive collection of libraries
and documentation, making it a popular choice

for rapid 10T prototyping and development. Figure 6: NodeMCU ESP8266 Pinout
4.2 Servo Motor

A servo is a type of electromechanical device
' used to control the position, speed, or

n
n

in
n
o
D
o
:Jl

= 25.50mm

'
; .l .:- acceleration of a mechanical system. It's

. - ' commonly used in robotics, industrial

a3 l l automation, remote-controlled vehicles, and
3 ' - other applications where precise control over
r . movement is required. A typical servo motor

. : consists of a motor, a feedback mechanism
(usually a potentiometer), and a control circuit.
The control circuit processes the input signal

¢y KO
Figure .4: NodeMCU 2D View (usually a control pulse) and adjusts the motor's

position based on the feedback received from the
ESPS266 NODE MCU . .

ESPE266-126____ 3.3V Voltage Regulstor IC potentiometer.The servo motor is a closed-loop
ki © ' mechanism that incorporates positional feedback
B in order to control the rotational or linear speed
e e  Comctar and position. The motor is controlled with an
T electric signal, either analog or digital, which
_usataTIL determines the amount of movement that
Figure .5: NOdEMCG“;;?t.SC rerz]p:sents the final command position for the

shaft.

The NodeMCU ESP8266 development board
typically has GPIO (General Purpose
Input/Output) pins that can be used for various
purposes, including interfacing with sensors,
actuators, and other electronic components.
Below is a common pinout configuration for the
NodeMCU development board

Figure 7: Servo Motor
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Figure 8: Working of Servo Motor

4.3 ESP32 CAM module

ESP32-CAM is a low-cost ESP32-based
development board with an onboard camera,
small in size. It is an ideal solution for loT
application, prototypes, constructions and DIY
projects. The board integrates WiFi, traditional
Bluetooth and low power BLE , with 2 high
performance 32-bit LX6 CPUs. It adopts 7-stage
pipeline architecture, on-chip sensor, Hall
sensor, temperature sensor and so on, and its
main frequency adjustment ranges from 80MHz
to 240MHz. Fully compliant with WiFi
802.11b/g/n/e/i and Bluetooth 4.2 standards, it
can be used as a master mode to build an
independent network controller, or as a slave to
other host MCUs to add networking capabilities
to existing devices ESP32-CAM can be widely
used in various loT applications. It is suitable for
home smart devices, industrial wireless control,
wireless monitoring, QR wireless identification,
wireless positioning system signals and other
0T applications. It is an ideal solution for 10T
applications.

Figure 9: ESP32 CAM Module
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Figure 10: Pin Configuration
V. CONCLUSION
The kind of communication approach expands
the robot's operating range; unlike previous
models that were confined to working on local
networks like wifi, this one allows the user to
manage the robot's movement from anywhere in
the globe while receiving real-time feedback on
its movements. It is less expensive than the
current robot since it uses a smart phone as a
video camera, DTMF, and renewable energy
sources. With its many sub-modules, this robotic
vehicle may be extensively used as a
surveillance robot for security and emergency
rescue operations in situations where humans are
unable to walk. The owner will be able to warn
of any intruders before they enter his property.
REFERENCES

1. S. M. Zadid Shifat, Md Saifur Rahman,
Md Fahim-Al-Fattah and Md Arifur
Rahman, "A practical approach to
microcontroller based smart phone
operated robotic system at emergency
rescue scheme", Strategic Technology
(IFOST) 2014 9th International Forum
on, pp. 414-417, 2014.

2. S. Pavithra and S. A. Siva Sankari,
"TTH sense-a multipurpose robot for
military", Information Communication
and Embedded Systems (ICICES) 2013
International Conference on, pp. 1224-
1228, 2013.

3. T Kaur and Dilip Kumar, "Design of
Cell Phone Operated Multipurpose
Security Robot for Military Applications
using Solar Panel”.

4. Shrivastava Prasun, Abeer Gupta, Akash
Singh and Amritanshu  Srivastava,

Volume 13 Issue 09 September 2024

ISSN 2456 - 5083

Page 126



International Journal for Innovative

€Engineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

wwwaniemr.org

"DTMF Based Security Robot-
SECBOT".

5. A. S. M. A. Ahmed, Labina Alamgir,
Abu Nayeem, Devzani Sharma and
Bishwajit Banik Pathik, "Devising a
Solar Powered Standalone Vehicle using
GSM Communication
Network", Proceedings of the IEEE
International Conference on Electrical
Information and Communication
Technology (EICT), pp. 66, 2014.

6. Jain Khushwant and Vemu Suluchana,
"Design and Development of Smart
Robot Car for Border
Security”, International ~ Journal  of
Computer Applications, vol. 76, no. 7,
2013.

7. Mohammad Tarek, "Using ultrasonic
and infrared sensors for distance
measurement”, World ~ Academy  of
Science Engineering and Technology,
vol. 51, pp. 293-299, 2009.

8. Binoy, B. Nair, Abhinav Kaushik, T.
Keerthana, Aswathy Sathees, P. Rathnaa
Barani and Aswathy S. Nair, "A GSM-
based versatile Unmanned Ground
Vehicle”, Emerging Trends in Robotics
and  Communication  Technologies
(INTERACT) 2010 International
Conference on, pp. 356-361, 2010.

9. Arroyo A. Antonio, "Autonomous
Navigation and Obstacle Avoidance
Vehicle".

10. Maurya Mridula and Shri RN Shukla,
"Current  Wireless Sensor  Nodes
(Motes): Performance metrics and
Constraints", International Journal of
Advanced Research in Electronics and
Communication Engineering, vol. 2, no.
1, pp. 045, 2013.

Volume 13 Issue 09 September 2024 ISSN 2456 - 5083 Page 127



