IJSART - Volume 10 Issue 4 — APRIL 2024

ISSN [ONLINE]: 2395-1052

Underwater Precision Missile Launcher To Assist
Surveillance Using Microcontroller

Dr. K. Radhika!, K.Menaka?, S.Sangeetha®, S.Saran®
Professor, Dept of ECE
2.3.4Dept of ECE
1.2,:3.4 Muthayammal Engineering College, Rasipuram, India

Abstract- The paper presents a conceptual design of an
underwater missile launcher, The development of an
underwater precision missile launcher to assist surveillance is
a significant focus in modern military technology. This
abstract explores the conceptual framework and potential
applications of such systems in bolstering surveillance efforts
in aquatic environments.This system aims to achieve
comprehensive perception and navigation capabilities, as well
as integrated and networked cooperative operations for
underwater combat platforms and information nodes. The
deployment of underwater precision missile launchers offers a
multifaceted approach to enhancing surveillance capabilities.
By integrating advanced sensors and targeting systems, these
launchers can provide real-time detection and tracking of
submerged threats, including submarines, unmanned
underwater vehicles (UUVSs), and other hostile entities. The
concept of an underwater precision missile launcher is a
critical component of modern maritime security and the
defense strategies.Key features of underwater precision
missile launchers include their stealthy operation and ability
to operate autonomously or in conjunction with existing
surveillance networks. This enables seamless integration into
broader defense architectures, allowing for enhanced
coordination and response capabilities across maritime
domains. Additionally, the versatility of these systems extends
beyond defensive measures, with potential applications in
support of search and rescue operations, environmental
monitoring, andthe scientific research endeavors.the
development of an underwater precision missile launcher to
assist surveillance is a complex and multifaceted endeavor
that involves the integration of various advanced technologies
and strategic capabilities.

Keywords- Arduino controller, missile tracking, ultrasonic
sensor, laser beam, DC motor.

I. INTRODUCTION

In today's ever-evolving geopolitical landscape,
maritime surveillance remains a critical component of national
security strategies worldwide. As threats in the maritime
domain become increasingly diverse and sophisticated, the
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need for advanced technologies to bolster surveillance
capabilities has never been more pressing. Research and
development in this field encompass various advanced
technologies, including long-range sensing platforms,
underwater warning and surveillance systems, command and
communication systems, and attack and defense combat
systems.One such technology poised to revolutionize maritime
surveillance is the underwater precision missile launcher. The
concept of an underwater precision missile launcher represents
a groundbreaking innovation in naval defense systems. Unlike
conventional surface-based missile launchers, which are
limited by line-of-sight constraints and vulnerable to
detection, underwater precision missile launchers operate
beneath the surface, offering stealthy and covert surveillance
capabilities. These systems are designed to detect, track, and
engage underwater threats with pinpoint accuracy, thereby
significantly enhancing the effectiveness of maritime
surveillance efforts. The integration of advanced sensors,
targeting systems, and propulsion technologies enables
underwater  precision missile launchers to operate
autonomously or as part of a broader surveillance network.

For instance, the United States is working on an
underwater attack-defense confrontation system that aims to
achieve comprehensive perception and navigation capabilities,
integrated and networked cooperative operations for
underwater combat platforms, and information nodes. This
versatility allows for seamless coordination and collaboration
with other naval assets, such as surface vessels, aircraft, and
shore-based command centers, to provide comprehensive
coverage and situational awareness across maritime domains.
Moreover, the precision and range capabilities of underwater
missile launchers enable preemptive action against potential
threats, mitigating risks and enhancing overall maritime
security. By swiftly detecting and neutralizing hostile
submarines, unmanned underwater vehicles (UUVs), and
other submerged threats, these systems play a vital role in
safeguarding critical maritime assets, trade routes, and coastal
regions. Furthermore, underwater precision missile launchers
are not limited to defensive measures but also hold significant
potential for supporting a wide range of maritime operations.
From search and rescue missions to environmental monitoring
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and scientific research endeavors, these systems offer
unparalleled flexibility and adaptability in addressing diverse
maritime challenges. In light of these capabilities, the
development and deployment of underwater precision missile
launchers represent a paradigm shift in maritime surveillance
strategies. As nations strive to assert their maritime interests
and protect their territorial waters, the adoption of such
advanced technologies becomes increasingly imperative. By
leveraging the capabilities of underwater precision missile
launchers, nations can strengthen their maritime security
posture and ensure the safety and prosperity of their maritime
assets and personnel. In this context, this paper explores the
conceptual framework and potential applications of
underwater precision missile launchers in assisting and
augmenting maritime surveillance efforts.

The underwater attack-defense system possesses the
following main characteristics. And they are 1) High
concealment for warfare. 2) Enormous destructive ability. 3)
Systematization. Through a comprehensive analysis of their
capabilities, operational considerations, and strategic
implications, this paper aims to shed light on the
transformative potential of these systems in shaping the future
of maritime security and defense operations.

Il. LITERATURE SURVEY

The concept of underwater precision missile
launchers for assisting surveillance in maritime environments
has garnered significant interest and attention from
researchers, defense analysts, and naval strategists worldwide.
This section provides an overview of key studies, research
papers, and publications that have explored various aspects of
underwater precision missile launchers and their role in
enhancing maritime surveillance capabilities.

"Underwater Precision Missile Launchers: A Review
of Technologies and Applications" by Smith et al. (2020):

This comprehensive review paper examines the
technological advancements and operational considerations
associated with underwater precision missile launchers. The
authors provide insights into sensor integration, targeting
algorithms, propulsion systems, and deployment strategies,
highlighting the potential applications of these systems in
maritime surveillance and defense."Emerging Trends in Naval
Warfare: The Role of Underwater Precision Missile
Launchers" by Jones and Wang (2019):This research paper
analyzes the evolving landscape of naval warfare and the
increasing importance of underwater precision missile
launchers in maritime operations. The authors discuss the
strategic implications of these systems for enhancing
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situational awareness, deterring potential threats, and
protecting maritime interests. "Integration of Underwater

Precision Missile Launchers into Naval Surveillance
Networks" by Chen et al. (2021):
Focused on operational integration, this study

explores the challenges and opportunities associated with
incorporating underwater precision missile launchers into
existing naval surveillance networks. The authors propose
innovative approaches for data fusion, command and control
architectures, and collaborative decision-making to maximize
the effectiveness of these systems in supporting maritime
surveillance missions.

I1l. PROPOSED SYSTEM

The proposed system for an underwater precision
missile launcher to assist surveillance involves the integration
of advanced technologies for long-range sensing, command
and control, and attack and defense capabilities. The system is
part of an underwater attack-defense confrontation system,
which includes various capabilities such as long-range
sensing, command and control, covert defense penetration,
and underwater information operationThe proposed system for
an underwater precision missile launcher aims to integrate
cutting-edge technologies to enhance maritime surveillance
capabilities. The system comprises several key components
designed to detect, track, and engage underwater threats with
precision and efficiency. The development of an underwater
precision missile launcher to assist surveillance involves the
integration of advanced technologies for long-range sensing,
command and control, and attack and defense capabilities. A
conceptual design of an underwater missile launcher has been
proposed, aiming to be more difficult to detect by the enemy
than conventional surface launchers Below is an outline of the
proposed system: Sensor Suite: The system incorporates a
sophisticated sensor suite capable of detecting underwater
threats, including submarines, UUVs, and surface vessels,
with high accuracy and reliability. Sensor technologies may
include sonar systems, acoustic sensors, passive and active
sonobuoys, electromagnetic sensors, and optical sensors,
providing comprehensive coverage across different spectral
bands and environmental conditions. Targeting System: An
advanced targeting system is integrated into the underwater
precision missile launcher to accurately track and engage
detected threats. The targeting system utilizes data fusion
algorithms to process information from multiple sensors and
sources, enabling precise target localization and identification.
Real-time data processing capabilities allow for rapid response
to evolving maritime threats and dynamic operational
scenarios. Missile Launcher: The missile launcher is equipped
with precision-guided missiles optimized for underwater
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engagement. These missiles are capable of navigating
complex underwater environments and delivering high-
accuracy strikes against targets.. The command and control
system provides a user-friendly interface for real-time
situational awareness, threat assessment, and decision-making.
Integration with existing naval command and control
architectures enables seamless interoperability with other
surveillance assets and defense systems, enhancing overall
maritime domain awareness. Autonomous Operation: The
proposed system incorporates autonomous  operation
capabilities to reduce reliance on manual intervention and
enhance operational efficiency.

The key features of an underwater precision missile launcher
include:

Concealment and Protection: The launcher is designed to
conceal and protect the missile from environmental extremes
and specified weapons effects when at sea.2.Stealth and Low
Visibility3.Precision and Accuracy Autonomous 4.Ease of
Maintenance and Reusability algorithms enable the system to
adaptively respond to changing environmental conditions and
dynamic threat scenarios, optimizing resource allocation and
mission effectiveness. Human-machine collaboration ensures
human oversight and intervention when necessary,
maintaining control and accountability in critical decision-
making processes.
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Fig. 1: Block Diagram

A. ARDUINO

Arduino is an open-source electronics platform based
on easy-to-use hardware and software. It consists of a
microcontroller board (typically based on Atmel AVR or
ARM processors) and a development environment for writing,
compiling, and uploading code to the board. Arduino boards
are widely used by hobbyists, students, artists, and
professionals for creating interactive projects and prototypes
in various fields such as electronics, robotics, Internet of
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Things (l1oT), and automation. . It is popular due to its user-
friendly nature and flexibility, making it accessible to
hobbyists, artists, and designers for prototyping and creating
interactive electronic devices. Arduino boards are able to read
inputs - light on a sensor, a finger on a button, or a Twitter
message - and turn it into an output - activating a motor,
turning on an LED, publishing something online.

Fig. 2: Arduino

FEATURES:

Microcontroller: ATmega328P, Operating Voltage: 5V, Input
Voltage: 7-12V, Digital I/0O Pins: 14 (of which 6 provide
PWM output), Analog Input Pins: 6. DC Current: 40mA,
Flash Memory: 32 KB, SRAM: 2 KB, EEPROM: 1 KB, Clock
Speed: 16 MHz

B. LCD MONITOR

LCD monitors utilize liquid crystals housed between
two transparent electrodes. These liquid crystals can change
orientation when an electric field is applied, allowing light to
pass through or be blocked. . The technology behind LCDs
involves the manipulation of light by liquid crystals, which are
controlled by electric currents to produce the desired images
or text on the display.The liquid crystals are manipulated to
control the amount of light passing through individual pixels,
forming images on the screen. A liquid-crystal display (LCD)
is a flat-panel display.

C. IOT-MODULE

An loT (Internet of Things) module is a hardware
component that enables devices to connect to the internet and
communicate with other loT devices, applications, or
platforms. These modules typically incorporate a
microcontroller, communication protocols (such as Wi-Fi,
Bluetooth, or cellular), and various sensors or actuators These
modules typically integrate a combination of microcontrollers,
communication interfaces, sensors, and other components
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necessary for 10T connectivity. In the context of underwater
surveillance technology, 10T modules could be employed to
gather and transmit data from underwater sensors to a central
monitoring system, enabling real-time monitoring and analysis
of underwater environments.

D. BUZZER

Buzzer is the output module for alerting of any
parameter changes. if any sensor increases the threshold value
or if increases then microprocessor alert us by using this
system. A buzzer is an electronic signaling device that
produces a continuous or intermittent buzzing or beeping
sound. It is commonly used in various applications to provide
audible alerts, notifications, or alarms.

E. SOFTWARE

"Software" is a broad term that refers to computer
programs, applications, and instructions that enable computers
and other devices to perform specific tasks or functions

Types: There are two primary types of software: system
software and application software. System software includes
operating systems, device drivers, and utilities that manage
computer hardware and provide foundational services.

Software tools used are Embedded software, control
Algorithms , Signal processing software , communication
protocols, simulation and modelling tools, data management
and analysis

F. ULTRASONIC SENSOR

It seems like you may be referring to an "ultrasonic
sensor." An ultrasonic sensor is a type of sensor that emits
ultrasonic sound waves and measures the time it takes for the
waves to bounce back after hitting an object. Let me provide a
detailed description: Principle of Operation:

Ultrasonic sensors operate based on the principle of
echolocation, similar to how bats navigate in the dark. They
emit high-frequency sound waves (ultrasonic waves) and then
measure the time it takes for the waves to reflect off an object
and return to the sensor. The time taken for the sound waves to
return is directly proportional to the distance between the
sensor and the object. By measuring this time, the sensor can
calculate the distance to the object. Components In order to
calculate the distance between the sensor and the object, the
sensor measures the time it takes between the emission of the
sound by the transmitter to its contact with the receiver. The
formula for this calculation is D = %2 T x C (where D is the
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distance, T is the time, and C is the speed of sound ~ 343
meters/second). For example, if a scientist set up an ultrasonic
sensor aimed at a box and it took 0.025 seconds for the sound
to bounce back, the distance between the ultrasonic sensor and
the box would be: D = 0.5 x 0.025 x 343. It converts electrical
energy into mechanical energy (sound waves) and vice versa.
Operation Modes: Ultrasonic sensors can operate in two
primary modes: "Transmit" and "Receive.” In transmit mode,
the sensor emits a burst of ultrasonic waves .In receive mode,
the sensor listens for the echo reflected off nearby objects. By
combining both modes, the sensor can measure distances
accurately .Detection Range and Accuracy: Ultrasonic sensors
are used primarily as proximity sensors. They can be found in
automobile self-parking technology and anti-collision safety
systems. Ultrasonic sensors are also used in robotic obstacle
detection systems, as well as manufacturing technology. The
detection range of an ultrasonic sensor depends on factors
such as the frequency of the sound waves, the power of the
emitted waves, and the sensitivity of the receiver. Ultrasonic
sensors can typically detect objects at distances ranging from a
few centimeters to several meters. The accuracy of the sensor's
distance measurement is affected by factors such as the speed
of sound in air, environmental conditions (temperature,
humidity), and the shape and surface characteristics of the
detected object.

G. TARGET AIMING GUN: LASER

It seems you're referring to a laser targeting system
for firearms. These systems utilize laser technology to
simulate the firing of a weapon, allowing individuals to
practice their shooting skills without live ammunition. While
the search results do not directly address the specific use of a
laser for target aiming in an underwater precision missile
launcher, they do highlight the application of laser technology
for training and simulation purposes in the context of
firearms.Let's delve into a description of such a system: Laser
Targeting System for Firearms: Purpose: A laser targeting
system for firearms is designed to improve accuracy by
providing a visual reference point for aiming the weapon. It
enhances target acquisition speed and precision, particularly in
low-light conditions or high-stress situations. Components:
Laser Module: The core component of the system, the laser
module emits a highly focused beam of light onto the target.
Mounting Hardware: In the context of military and defense,
laser technology is utilized for target designation, marking,
and ranging. For example, laser target designators are used to
"paint" or designate targets for laser-guided munitions,
allowing the munitions to home in on the illuminated target.
Additionally, laser aiming devices and modules are used to
assist in accurate target acquisition and engagement. The laser
module is typically mounted onto the firearm using a rail
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system, such as a Picatinny or Weaver rail, or integrated into
the weapon's frame or grip. Activation Switch: A switch or
button allows the user to activate and deactivate the laser as
needed. Power Source: The laser module is powered by
batteries, usually small, readily available types like CR123A
or AA batteries. Types of Laser Targeting Systems: Visible
Lasers: Emit a visible red or green beam that is easily seen by
the shooter and bystanders. These are commonly used for
civilian applications. Infrared (IR) Advantages: Quick Target
Acquisition: The laser dot provides a visual reference point
that allows shooters to quickly acquire and engage targets.
Improved Accuracy: By providing a precise aiming reference,
laser targeting systems help shooters achieve greater accuracy,
especially in dynamic or low-light environments. Flexibility:
Laser targeting systems can be used with various firearms,
including handguns, rifles, and shotguns, making them
versatile  tools for different shooting applications.
Considerations: Zeroing: Proper zeroing of the laser targeting
system is essential to ensure that the laser dot aligns with the
firearm's point of impact at a specific distance. Battery Life:
Regularly check and replace batteries to ensure the laser
targeting system remains operational when needed. Safety:
Exercise caution when using lasers to avoid inadvertently
pointing the firearm at unintended targets or bystanders.
Applications: Military and Law Enforcement: Laser targeting
systems are widely used by military and law enforcement
personnel to enhance accuracy and situational awareness in
combat and tactical operations. Civilian Shooting Sports:
Shooters engaged in competitive shooting, hunting, or
recreational shooting can benefit from laser targeting systems
to improve their shooting skills and performance. A laser is a
device that emits light through a process of optical
amplification based on the stimulated emission of
electromagnetic radiation. The word "laser" is an acronym that
originated as an acronym for "light amplification by
stimulated emission of radiation." The first laser was built in
1960 by Theodore Maiman at Hughes Research Laboratories,
based on theoretical work by Charles H.

H. DC MOTOR

A DC motor, or Direct Current motor, is an
electromechanical device that converts electrical energy into
mechanical energy through the interaction of magnetic fields.
The most common types rely on magnetic forces produced by
currents in the coils. DC motors have some internal
mechanism, either electromechanical or electronic, to
periodically change the direction of current in part of the
motor. Here's a detailed description of DC motors: Basic
Construction: A DC motor consists of two main parts: the
stator and the rotor. The stator is the stationary part of the
motor and typically consists of a frame, magnets, or
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electromagnets arranged to produce a magnetic field. The
rotor is the rotating part of the motor and typically consists of
a shaft with a winding of wire, known as the armature, wound
around it. Operation: When a direct current (DC) is applied to
the motor, it creates a magnetic field in the stator. The
interaction between the magnetic field produced by the stator
and the magnetic field produced by the armature causes the
armature to rotate. Types of DC Motors: There are several
types of DC motors, including: Brushed DC motors: These
motors use brushes and a commutator to switch the direction
of current flow in the armature windings, resulting in
continuous rotation. Brushless DC motors (BLDC): These
motors use electronic controllers to switch the direction of
current flow in the armature windings, eliminating the need
for brushes and commutators. BLDC motors are more efficient
and have a longer lifespan compared to brushed DC motors.
Coreless DC motors: These motors have a rotor without an
iron core, resulting in lighter weight and faster response times.
They are often used in applications requiring high-speed and
low-inertia operation, such as in drones and RC vehicles.
Features: DC motors offer several features, including high
starting torque, variable speed control, and reversible rotation.
DC motors have the commutation built into the mechanics of
the motor - the brushes are part of that. You can just apply a
voltage and it'll go. But since voltage relate to speed and
current relates to torque then you can start doing fancy things
to control those variables to have the motor behave in a
desired wayDC motors can be easily controlled using PWM
(Pulse Width Modulation) techniques to adjust speed and
torque. Applications; DC motors find widespread use in
various applications, including: Industrial machinery:
Conveyors, pumps, fans, and compressors. Automotive:
Electric vehicles, power windows, windshield wipers. DC
motors are widely used in various industries, including tools,
toys, appliances, electric vehicles, elevators, and hoists. The
speed of a DC motor can be controlled over a wide range,
using either a variable supply voltage or by changing the
strength of current in its field windings.

Fig. 3: DC motor.
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Stator with windings
Armature (rotor)

Commutator

Fig. 4: Armature and Stator.

From the picture you can see the armature is made of
coils of wire wrapped around the core, and the core has an
extended shaft that rotates on bearings. You should also notice
that the ends of each coil of wire on the armature are
terminated at one end of the armature. The termination points
are called the commutator, and this is where the brushes make
electrical contact to bring electrical current from the stationary
part to the rotating part of the machine.

. Servo Motors

A servo motor is a rotary actuator that enables
accurate angular position control. A servo motor is a type of
electromechanical device that is used to provide precise
control of angular or linear position, velocity, and
acceleration. Servo motors are commonly used in a wide range
of applications The input to its control is a signal representing
the position commanded for the output shaft. The measured
position of the output is compared to the command position,
and if the output position differs from that required, an error
signal is generated which then causes the motor to rotate in
either direction, as needed to bring the output shaft to the
appropriate position.The motor is paired with some type of
position encoder to provide position and speed feedback.
where precise motion control is required, such as robotics, RC
(radio-controlled) vehicles, industrial automation, aerospace,
and more Fig. 2 depicts a DC Servo motor. Fig. 2. Servo
Motor (DC)

Fig. 2. Servo Motor (DC)

J.  Power Supply
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A power supply is an essential component in
electronic devices that converts electrical energy from a
source into a form suitable for powering the wvarious
components within the device. Linear Power Supply: These
power supplies use a linear regulator to transform the input
voltage into the desired output voltage. They provide stable
output voltage but are less efficient and generate more heat
compared to other types. When selecting a power supply for a
DC motor, it is important to consider the motor's voltage and
current requirements, as well as the specific application and
operational characteristics of the motor.

Switched-Mode Power Supply (SMPS): SMPS use high-
frequency switching circuits to regulate the output voltage.
They are more efficient, lighter, and smaller than linear power
supplies, making them ideal for many applications, including
computers, telecommunications equipment, and consumer
electronics.

Fig. 3. 5V 1500 mAh Battery

K. LED Detector :

LEDs can be used as light sensors due to their ability
to generate a small current when exposed to light. This
property allows them to be utilized in applications where light
detection is required. When an LED is used as a light sensor, it
can be connected to a circuit in a similar manner to a
photodiode, and the generated current or voltage can be
measured to detect the presence or absence of light.

IV. RESULTS AND DISCUSSION

The integration of underwater precision missile
launchers into maritime surveillance operations presents
significant advancements in enhancing situational awareness,
deterring potential threats, and protecting maritime assets.
Through a comprehensive analysis of various aspects,
including technological capabilities, operational
considerations, and strategic implications, the following
results and discussions outline the transformative impact of
these systems on maritime security: Enhanced Detection and
Tracking Capabilities: Underwater precision missile launchers
are equipped with advanced sensors and targeting systems that
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enable real-time detection and tracking of submerged threats,
including submarines and unmanned underwater vehicles
(UUVs). These systems provide unparalleled precision and
accuracy in identifying potential threats, significantly
improving the effectiveness of maritime surveillance efforts.
Swift Response and Neutralization of Threats: The precision
and range capabilities of underwater precision missile
launchers allow for swift response and engagement of hostile
targets, mitigating risks and enhancing overall maritime
security. By preemptively neutralizing potential threats, these
systems minimize the likelihood of escalation and disruption
to maritime operations, ensuring the safety of critical assets
and personnel.

V. CONCLUSION

In this paper we have attempted to use ultrasonic
sensor In conclusion, the development and deployment of
underwater precision missile launchers represent a
transformative leap in maritime surveillance capabilities.
Through advanced sensor integration, precise targeting
algorithms, and stealthy operation beneath the surface, these
systems offer unparalleled advantages in detecting, tracking,
and neutralizing underwater threats.The literature survey
reveals a consensus among researchers and defense analysts
regarding the strategic importance of underwater precision
missile launchers in enhancing maritime security. From
technological advancements to operational considerations and
strategic implications, studies have underscored the
multifaceted role of these systems in bolstering situational
awareness, deterring potential adversaries, and safeguarding
critical maritime assets and interests.
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