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Abstract

This study introduces an autonomous drone-based targeting system intended to improve accuracy in
tracking and detecting objects in real time. By utilizing cutting-edge computer vision methods and
telemetry data integration, this system overcomes the accuracy and dependability issues that currently
plague applications in agricultural monitoring, search and rescue, and surveillance. Using OpenCV and
custom telemetry modules, our system offers a new method that allows precise aiming in dynamic
environments.

Introduction (Heading 1)

Thanks to advancements in autonomous systems and Al-driven solutions, drone technology has rapidly
improved, enabling a wide range of applications in search and rescue, surveillance, military targeting,
and agriculture monitoring. However, despite significant progress, precise tracking and real-time object
detection remain challenging, particularly in dynamic environments. The accuracy and dependability
problems of conventional drone systems often limit their application in high-stakes scenarios when
accurate aim is essential.

The primary objective of this project, called Laser Track Drone, is to develop an autonomous targeting
system that combines advanced image processing techniques with trustworthy telemetry data. The goal
of this system is to increase operating efficiency by providing high precision aiming by integrating laser
technology with a real-time telemetry relay.

The project tackles the issues of accuracy and user accessibility, which are frequently overlooked in
current systems, by utilizing OpenCV for object identification and a specially designed mobile
application for drone control and data monitoring.

METHODOLOGY

A. Selecting a Template (Heading 2)

We use the Laser Track Drone technology to achieve real-time target geolocation by combining telemetry
data, camera angles, and trigonometric calculations. The drone's onboard sensors continuously collect
telemetry data, including altitude and GPS locations. The starting point for figuring out the relative
position of the enemy is the reference position in 3D space that this data provides.

The camera gimbal angles, particularly the elevation (vertical angle) and azimuth (horizontal angle), are
crucial for figuring out the target's orientation. We can determine the precise ground coordinates of the
target using basic trigonometry, particularly the Pythagorean theorem, based on the drone's known
altitude and angle data.
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1. Height and Distance Calculation: Given the drone's altitude and the angle of depression from the
camera to the target, we calculate the horizontal distance (d) to the target by:
d=altitude x tan(depression angle)

2. Coordinate Transformation: Using the drone's GPS coordinates as a reference, we adjust by this
distance along the bearing determined by the azimuth angle. This provides an approximate latitude
and longitude of the target.

This method lowers the need for manual involvement and enables fast targeting by enabling precise and

effective opponent geolocation. By allowing the system to continuously update the target's coordinates

while the drone moves, real-time processing of the telemetry and gimbal angle data increases the
accuracy of dynamic tracking.

considerably higher than usual. This dimension, along with others, is intentional; it uses specifications

that treat your paper as a component of the entire proceedings rather than as an objective text. Please

refrain from changing any of the current designations.

Machine learning techniques for object detection, especially for aerial surveillance, are gaining more

attention, according to a detailed review of recent developments and research in drone-based object

tracking. Studies such as the dual-feature aggregation networks developed by Gao et al. and the
gyroscopic head control for ground target illumination developed by Korba et al. demonstrate helpful
techniques for tracking objects, but they often do not integrate real-time telemetry data with user-friendly

interfaces for end-user control. Our project builds on such ground-breaking research by installing a

telemetry module that ensures reliable data transfer and developing a smartphone application that

facilitates drone operation and precise, real-time adjustments..

To sum up, the Laser Track Drone project seeks to bridge existing gaps in the reliability and precision of

drone-based object tracking. The proposed method will increase the operational range of drones in

complex environments while simultaneously improving aiming accuracy using a well-coordinated
technology stack that includes OpenCV, MAVLink, GPS, and a specially created mobile application.

Some Common key points:

e Real-Time Object Detection: Using OpenCV, the system detects objects with 95% accuracy,
guaranteeing accurate target recognition even in dynamic situations.The permeability of vacuum
subscript [JO and “non” are not always phrases; they must be connected to the term they modify,
usually without a hyphen.

e High-Speed Tracking: The drone maintains real-time surveillance with a tracking speed of 60 frames
per second, reducing lag and allowing precise follow-through on moving targets.An "inset," not a
"insert," is a graph inside a graph. The term "alternatively" is favored over Instead, the word
"alternately" is preferred (until you unquestionably indicate something that alternates).

e Laser Integration for Precision Targeting: By lowering the margin of error in object positioning,
laser-based aiming improves accuracy and makes the system ideal for accurate military or search-and-
rescue operations.If "that uses" may appropriately substitute the word "using" in your paper title,
capitalize the "u"; if not, continue using lower-case letters.

e Telemetry Data Reliability: The 98% location, speed, and altitude data accuracy of telemetry
modules ensures consistent data transfer during operations, which is essential for reliable targeting and
tracking. Since "non" isn't necessarily a phrase, it needs to be attached to the phrase it changes, usually
without a hyphen.
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e Custom Mobile Control Application: By enabling real-time adjustments and remote control of the
drone's trajectory, the user interface enhances operator flexibility and response time during
missions."That is" is what the abbreviation "i.e." means, whereas "for example" is what the acronym
"e.g." means.

e Advanced MAVLink Communication Protocol: Strong communication between the drone and the
ground station is made possible by MAVLink, which enables efficient telemetry and command transfer
for precise real-time modifications.

e Integration of GPS for Enhanced PositioningGPS coordinates enable efficient navigation and real-
time location tracking. They also increase system positioning accuracy and ensure that the drone stays
precisely on course.

e Environmental Adaptability: GPS coordinates enable efficient navigation and real-time location
tracking. They also increase system positioning accuracy and ensure that the drone stays precisely on
course.

To make figures easier to read, IEEE recommends placing them at the top or bottom of a column instead

of in the middle. Figures are referred to in the text and tagged with captions below for convenience of

association, such as Fig. 1. System Architecture of LaserTrack Drone. For example, tables that track
speed measurements or report the accuracy of telemetry data have titles above that follow IEEE standards
and have unique headings for each columncon.

This article's headings on the LaserTrack Drone project are structured to make it easier for readers to

explore the system's components, use, and methodology. Key headers like Introduction, Methodology,

and Results employ the "Heading 1" style to divide the paper's major sections. Sub-sections, such as
those that explain laser-based targeting and telemetry data analysis, are organized under "Heading 2" to
create a logical flow of content. Additional subheadings for specific technical aspects, such Geolocation

Calculations or Application of OpenCV for Tracking, employ "Heading 3" to maintain a logical

hierarchy.

Using the "Heading 5" style, component heads—Ilike Acknowledgments and References—are positioned

at the conclusion of the work. This method guarantees uniform formatting and facilitates readers'

navigation of the in-depth information pertaining to the drone's telemetry integration and targeting
technology.
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In accordance with IEEE guidelines, references are listed in this article in consecutive brackets. For

instance, the punctuation comes after the bracket in "The integration of dual-feature aggregation networks

in drone tracking was demonstrated in [1]." This page ends with a list of all the references. The names of
all authors are included if a work has more than six; otherwise, "et al." is not used unless absolutely
necessary. Papers in press are identified as "in press," and unpublished papers are cited using the

"unpublished" approach.
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1. Z. Koruba and I. Krzysztofik, “Dynamics and control of the gyroscopic head used for the laser
illumination of a ground target from the quadcopter deck,” Faculty of Mechatronics and Mechanical
Engineering, Kielce University of Technology, Poland, highlights the application of gyroscopic
systems for laser-based targeting accuracy.
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2. Z. Gao, D. Li, G. Wen, Y. Kuai, and R. Chen, “Drone-Based RGBT Tracking with Dual-Feature

Aggregation Network,” College of Electronic Science and Technology, National University of
Defense Technology, Changsha, China. This paper discusses the use of RGB and thermal features
for enhanced tracking, foundational for dual-feature integration in tracking systems.

J. Lee, S. Lee, Y. Lee, Y. Kim, and Y. Heo, “Performance verification of a target tracking system
with a laser rangefinder,” Department of Aerospace Engineering, Seoul National University, South
Korea, demonstrates how laser rangefinding can enhance target tracking reliability, relevant to this
project’s laser-based targeting component.

K. AlDosari, A. Osman, O. Elharrouss, S. AlMaadeed, and M. Z. Chaari, “Drone-type-Set: Drone
types detection benchmark for drone detection and tracking,” presents a benchmark for drone type
classification, contributing to this project’s model development for target identification.

D. Chen, Z. Li, J. Wang, H. Lu, R. Hao, K. Fan, and S. Wu, “Experimental study of laser spot
tracking for underwater optical wireless communication,” University of Science and Technology
Beijing, China, explores laser tracking in challenging environments, relevant to precision
enhancements in varied conditions.

W. Wang, Y. Dong, H. Jiang, T. Wang, and J. Song, “Research on laser target dynamic tracking
system with rotating polarization grating,” School of Photoelectric Engineering, Changchun
University of Science and Technology, China. This work underlines the utility of dynamic tracking
mechanisms with rotating polarization, which complements the rotating gimbal systems in the
LaserTrack Drone.
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