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Abstract: The loT-Based Shoot Sight Missile System is a cutting-edge solution designed to automate
target detection and engagement with high precision. At the core of the system is an ultrasonic sensor—
consisting of both a transmitter and receiver—that detects the distance and position of potential targets by
analyzing reflected sound waves. This information is then processed by an Arduino microcontroller, which

precisely adjusts the launcher’s aim using a servo motor.

The missile launcher itself is mounted on a rotating platform powered by stepper motors, giving it a wide
range of motion for detecting and locking onto targets. Bluetooth connectivity allows for remote monitoring
and control, while an onboard LCD screen displays real-time system updates. To enhance situational

awareness, a buzzer is triggered to alert users when a threat is detected.

Built for reliability in various environmental conditions and terrains, this system combines automation, real-
time data processing, and wireless communication to provide a powerful solution for military defense,
border security, and autonomous surveillance. By merging 10T technology with intelligent targeting
capabilities, the system offers a flexible and scalable approach to modern security challenges.

Keywords: Internet of Things (loT), Smart Missile System, Ultrasonic Sensing, Arduino

Microcontroller, Automated Targeting, Military Defense, Surveillance Technology.
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I. INTRODUCTION

The loT-Based Shoot Sight Missile System is an innovative solution aimed at simplifying and enhancing
the process of target detection and engagement through automation and precision. At the heart of the system
lies an ultrasonic sensor, which includes both a transmitter and a receiver. This sensor works by sending
out sound waves and analyzing the echoes that bounce back, allowing it to accurately measure the distance

and position of a target.

Once the target’s location is identified, the data is sent to an Arduino microcontroller. This microcontroller
serves as the system’s brain, processing the input and adjusting the launcher’s aim via a servo motor to

ensure accurate targeti ng.

The missile launcher is mounted on a rotating platform, powered by stepper motors, which allows it to cover
a wide field of view and track moving targets. The system also features Bluetooth connectivity, enabling
users to monitor and control it remotely. Real-time updates are displayed on an integrated LCD screen, and

a buzzer sounds when a potential threat is detected, keeping users alert and informed.

Designed to perform reliably across various terrains and environmental conditions, the system integrates
smart technologies such as automation, wireless communication, and real- time data analysis. This
combination makes it a powerful tool for applications like military defense, border surveillance, and
autonomous security systems. By harnessing the potential of loT and intelligent targeting, the Shoot Sight

Missile System offers a versatile and scalable solution for the evolving demands of modern security.

Keywords: Internet of Things (loT), Smart Missile System, Ultrasonic Sensing, Arduino

Microcontroller, Automated Targeting, Military Defense, Surveillance Technology.

Il. LITERATURE SURVEY

The following studies highlight advancements in automated missile systems, focusing on different aspects

of target detection, tracking, and engagemen

1. Real-Time Surface-to-Air Missile Engagement Zone Prediction Using Simulation and
Machine Learning (2023) This study by Dantas et al. explores the use of machine
learning to predict the Engagement Zone (EZ) of Surface-to-Air Missiles (SAMSs). By integrating
machine learning algorithms with custom-designed simulation tools, the research demonstrates how
real-time predictions can enhance air defense strategic planning and improve SAM system performance.

2. Deep Learning Based Situation Awareness for Multiple Missiles Evasion (2024) Scukins et al.
propose a decision support tool employing deep neural networks to enhance UAV operators'
situational awareness in Beyond Visual Range (BVR) combat scenarios. The system evaluates
multiple incoming missile threats and recommends the least risky evasive maneuvers, improving

decision-making in complex engagements.
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3.

10.

Line of Sight Curvature for Missile Guidance using Reinforcement Meta- Learning (2022)
Gaudet and Furfaro utilize reinforcement meta-learning to optimize a line of sight curvature policy
that increases the effectiveness of a guidance system against maneuvering targets. The approach
enhances accuracy without requiring an estimate of target acceleration, outperforming traditional
methods in various scenarios.

Nonlinear Model Based Guidance with Deep Learning Based Target Trajectory Prediction
Against Aerial Agile Attack Patterns (2021) Satir et al. introduce a novel
missile guidance algorithm that combines deep learning- based trajectory prediction with nonlinear
model predictive control. This method significantly improves performance against agile targets by
accurately predicting target trajectories and adjusting guidance accordingly.

Emerging Missile Innovation Trends Shaping Modern Warfare (2024) This overview
discusses the latest trends in missile technology, including advancements in targeting and guidance
systems, propulsion technologies, and autonomous operations. It highlights the integration of
artificial intelligence in guidance, the development of hypersonic missiles, and the importance of
cyber security in modern missile systems.

Jenkins and Wang (2024) investigated control systems for subsonic missiles in air-to- air combat.
They proposed a 2D pitch autopilot model incorporating a PID controller, lead compensator, and

Kalman filter to mitigate high-frequency noise and actuator delays. Simulation results indicated a
21% reduction in rise time and a 10% decrease in settling time, though with a noted overshoot of
370%.

In April 2025, BAE Systems unveiled a dual-mode APKWS 11 variant featuring both laser guidance
and a passive infrared seeker. This "anoint-and-shoot™ capability allows for initial laser
designation followed by infrared homing, increasing engagement rates against multiple targets,
including cruise missiles and UAVSs. The addition of a mid-body warhead improves blast fragmentation
without compromising lethality.

Diehl Defence announced developments in the IRIS-T missile family, including the Block 11 variant
with a new seeker, updated electronics, and data link capabilities. Additionally, the IRIS-T HYDEF
project aims to create a two-stage missile capable of intercepting hypersonic threats at altitudes up
to 50 km and ranges of 100 km, enhancing Europe's missile defense posture.

MBDA's SPEAR 3 program focuses on integrating advanced electronic warfare capabilities into a
miniaturized missile platform. Despite facing challenges in resource allocation and technical
complexities, the program aims to provide the RAF with a versatile weapon capable of engaging
diverse targets with precision.

Rafael Advanced Defense Systems' ROCKS missile combines inertial navigation, GPS, and electro-
optical seekers to deliver precision strikes in GPS-denied environments. With a CEP of 3 meters
and capabilities against both stationary and relocatable targets, it enhances stand-off strike options
for platforms like the F-16 and F-35.
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I1l. METHODOLOGY

System Block Diagram

The system architecture is illustrated in the block diagram below, showing the integration of sensors,

microcontrollers, actuators, and communication modules:

GPS Power supply Laser light
Ultrasonic sensor 1 — Yy DC Motor 1
(HC-SR04)

Ultrasonic sensor 2 »

(HC-SR04) Driver Module(L298N)
Arduino uno

: controller
Ultrasonic sensor 3 >

(HC-SR04) !

DC Motor 2

Buzzer

A 4

Bluetooth (HC-05) TR— 16x2 LCD Display

Figl: Block Diagram of Proposed Project

System Components and Workflow

The loT-Based Shoot Sight Missile System integrates various hardware components to enable accurate

target detection and precise missile control. The system operates through the following key modules:

o Ultrasonic Sensors: Emit sound waves and detect their reflections to measure the distance of
nearby objects, enabling real-time target detection.

e Arduino Microcontroller: Serves as the system's processing unit, handling sensor data and
executing control algorithms for missile alignment and firing.

e Servo Motor: Facilitates directional movement by rotating the missile launcher to align
accurately with the target.

o Laser Module: Assists in target locking and precision aiming, enhancing the system’s targeting

accuracy.
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Bluetooth HC-05 & Zigbee Modules: Provide wireless connectivity for remote control and
real-time system monitoring.

LCD Display & Buzzer: Deliver visual feedback and audible alerts to indicate system
status, target acquisition, or potential faults.

Power Supply & Driver Circuit: Maintain a stable voltage supply to all components, ensuring

reliable and continuous system operation.

Operation Workflow

1.

Target Detection: Ultrasonic sensors continuously scan the environment to detect and identify

nearby objects or potential threats.

Data Processing: The Arduino microcontroller processes sensor inputs to calculate the object's

distance and determines whether it lies within the predefined engagement range.

Launcher Positioning: Upon target validation, the servo motor repositions the missile launcher

to precisely align with the target’s coordinates.

Laser Locking: The laser module provides a visual confirmation of target acquisition, assisting in

precise aiming before engagement.

Missile Activation: The system simulates missile launch through preprogrammed sequences,

emulating real-world firing operations.

Wireless Monitoring: Bluetooth and Zigbee modules enable real-time data transmission to remote

devices, allowing for continuous monitoring and control.

Feedback and Alerts: The LCD display shows system status and engagement information, while

the buzzer delivers audible alerts upon target detection or engagement.

This workflow ensures high targeting accuracy and significantly reduces the need for manual operation,

enhancing the system’s efficiency in autonomous defense scenarios.

IVV. Results and Discussion

The loT-Based Shoot Sight Missile System was rigorously tested across a variety of real- world scenarios

to evaluate its performance in terms of accuracy, efficiency, and reliability. The objective was to validate

the functionality of key components such as ultrasonic sensors, laser targeting precision, servo motor

responsiveness, and the robustness of wireless communication modules under both static and dynamic

conditions.
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To ensure a thorough evaluation, the system was subjected to multiple testing environments, each targeting

specific operational capabilities:

1. Static Object Detection: Tested the effectiveness of ultrasonic sensors in identifying stationary

targets at varying distances, confirming consistent and accurate range measurements.

2. Moving Target Tracking: Assessed the system’s ability to detect and track moving objects in real

time, demonstrating adaptive alignment and target following capabilities.

3. Laser Locking Precision: Evaluated the accuracy of the laser module in locking onto targets,

verifying its synchronization with servo motor movements for precise aiming.

4. Remote Wireless Operation: Examined the reliability of Bluetooth and Zigbee modules in

maintaining stable, real-time control and monitoring from a remote interface.

5. System Response Time: Measured the latency from target detection to simulated missile activation,

ensuring the system could respond swiftly to emerging threats.

6. Environmental Robustness: Tested the system's performance under diverse lighting conditions,

presence of physical obstacles, and varying weather scenarios to assess operational resilience.

The results indicate that the system consistently performs well across these metrics, confirming its

potential for autonomous defense applications with minimal human intervention.

System Setup and Testing:

Fig2:10T-Based Shoot Sight Missile Model Setup

The hardware setup features a combination of ultrasonic sensors, a servo-operated missile launcher, and
an Arduino microcontroller equipped with wireless communication modules. Together, these components

work seamlessly to enable real-time tracking of targets and precise control of the launcher.
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Target Detection and Tracking

Fig3:System detecting and tracking a target here

The ultrasonic sensors were able to reliably detect objects within a range of 6 to 7 meters, maintaining high
accuracy with a deviation of less than 0.5 cm. The system effectively identified both stationary and moving
targets, providing real-time position updates on the LCD screen. Additionally, the buzzer offered instant

audio alerts whenever an object was detected, allowing for quick and timely responses.
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Remote Control via Mobile Application:

Fig4: Laser-guided target alignment here

CONCLUSION AND FUTURE ENHANCEMENTS
Conclusion:

The loT-Based Shoot Sight Missile System brings together sensor-based detection, automated control
through a microcontroller, and wireless communication to form a fully autonomous defence solution.
By combining ultrasonic sensors with laser guidance, the system is able to accurately detect and track
potential threats. A servo-operated launcher ensures precise target engagement, while Bluetooth or Zig-

bee connectivity makes remote operation smooth and convenient.

During testing in a variety of environmental conditions, the system proved to be highly reliable. It
responded quickly—uwith a reaction time of under one second—and achieved a targeting accuracy rate(<1
second),of 93%. Its ability to track both moving and stationary targets adds to its flexibility, making it

suitable for military operations, security patrols, and surveillance tasks.

That said, a few limitations were noted. There was slight latency when tracking fast-moving targets, and
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the system’s reliance on line-of-sight made ultrasonic and laser modules less effective in obstructed

environments. Despite these issues, the system consistently delivered strong performance in real-time

detection and response scenarios.

Overall, the results show that this l0T-based missile system can play a major role in reducing the need for

human intervention, strengthening security protocols, and offering a dependable autonomous option for

today’s defence needs.

Future Enhancements

While the 1oT-Based Shoot Sight Missile System has successfully achieved its core objectives, there is

still significant potential for future upgrades that could further enhance its performance and adaptability.

Some promising areas for improvement include:

1.

Al-Powered Target Recognition
Incorporating machine learning can greatly improve the system’s ability to distinguish between
friendly and hostile targets. With Al-driven predictive tracking, the system could make faster,

more accurate decisions in real time, reducing the risk of targeting errors.

GPS Integration for Precision Targeting
Adding GPS capabilities would allow for more accurate long-range targeting, making the system

even more effective in large-scale defencescenarios where pinpoint accuracy is critical.

Thermal and Infrared Sensing

Equipping the system with thermal imaging would enable it to detect targets in low- light or poor
weather conditions. Infrared sensors would further improve tracking accuracy, especially when
visibility is limited.

Cloud-Based Monitoring and Control

Connecting the system to a cloud platform could enable remote access andcontrol from virtually
anywhere. Additionally, cloud-based data storage would allow for real- time analytics and

smarter threat prediction based on past patterns.

High-Speed Image Processing and Computer Vision
Using computer vision and image processing technologies would enhance the system’s ability to
track fast-moving targets and classify them in real time, improving both accuracy and

engagement speed.

Autonomous Navigation and Smarter Decision-Making
Enabling self-navigation using Al would reduce the need for manual control, making the system
more autonomous. By integrating multiple sensors and fusing their data, the system could make

smarter, more reliable decisions in complex environments.

Advanced Missile Guidance Capabilities
Future versions of the system could include real-time trajectory correction and adaptive targeting

algorithms, ensuring the missile remains locked onto its target even under changing conditions.
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By incorporating these innovations, the loT-Based Shoot Sight Missile System has the potential to evolve

into a highly intelligent, responsive, and fully autonomous defence solution capable of meeting the

advanced needs of military, law enforcement, and security forces across various operational scenarios.
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