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Abstract— This paper introduces a new way to improve
emergency healthcare by using automated drones to deliver first
aid kits. The system relies on standard components and operates
fully automated through Radio Link Mission Planner software.
This solution tackles the issue of quickly delivering first aid kits
to remote locations, with the goal of boosting survival chances
before human responders can arrive. Testing shows that the
system can configure missions quickly, deliver kits accurately,
and operate reliably on its own.

Keywords—Drone, First Aid, Emergency Response,
Automation, Radio Link, Mission Planner, UAV, Healthcare
Delivery.

INTRODUCTION

Timely first aid can greatly improve outcomes in medical
emergencies, especially in remote or urban areas that are hard to
reach. Traditional emergency medical responses often experience
delays due to traffic, distance, or rough terrain. This work looks at
an automated delivery system using unmanned aerial vehicles
(UAVs) to provide essential first aid supplies quickly. By using
Radio Link Mission Planner for autonomous missions, we hope to
shorten response times and expand coverage, which could save lives
in critical situations.

Even with advancements in drone and automation
technologies, the full potential of coordinated, smart aerial first
aid delivery remains mostly untapped. Most current drone uses
in emergency healthcare rely on manual piloting or basic
waypoint navigation, which have limited autonomy and
flexibility. Additionally, the integration of intelligent mission
planning and real-time wireless monitoring is often constrained.
This usually requires skilled human operators or depends on
rigid flight patterns that do not adapt well to changing emergency
conditions.
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Another significant limitation is the lack of smooth
connectivity and dependable live data exchange between the
drone and mission control. This hinders the ability to respond
to changing ground conditions. Basic telemetry modules only
provide essential status updates. Many consumer-grade
options cannot manage complex mission re-routing or
context-based adjustments. The high latency in
communication, limited operational range, and hardware
compatibility issues all reduce the overall effectiveness and
scalability of current drone-based medical delivery systems.

Our work aims to tackle these challenges by designing a
mission-planned autonomous drone system for quick first aid
delivery. This system uses strong wireless telemetry and GPS
tracking through Radio Link Mission Planner software. The
main goal of this research is to close the gap between manual
drone operation and fully automatic, context-sensitive
medical logistics. By outfitting the drone with a carefully
chosen set of hardware—including high-precision GPS
modules and real-time WiFi telemetry—and integrating
open-source mission automation, the proposed system seeks
to offer responsive, accurate, and user-friendly medical
supply delivery solutions. The ultimate goal is to make
reliable first aid accessible even in remote, obstructed, or busy
areas, thus improving emergency response outcomes and
making medical logistics more widely available.

The main goals of this research are:
e  Design and develop an autonomous drone system.
e Enable real-time, intelligent mission planning and

telemetry.

o Create a user-friendly and adaptable emergency
interface.

e Improve safety and reduce risks for human
responders.

e  Address obstacles like traffic and remote locations.

Main contributions of this paper include:

e Development of an Autonomous First Aid Delivery
Drone System.
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o Integration of Radio Link Mission Planner for real-time
automation.

¢ Demonstration of quick responses in traffic and
remote scenarios.
Easy-to-use request and monitoring interface.

The rest of this paper is organised as follows. Section II
gives an overview of previous works on drone-based
emergency medical delivery and recent progress in automated
UAYV systems. Section III explains the methodology of the
proposed work, including the hardware setup, mission
planning, and technical details of the autonomous drone
system. Section IV shows the results and discussion, focusing
on system validation, operational performance, and possible
real-world impact. Finally, Section V concludes the paper by
summarising the findings and providing recommendations
for future improvements and large-scale deployment.

[. RELATED WORKS

Several studies have looked into different aspects of
unmanned aerial vehicles (UAVs) and their role in emergency
response. They focus on delivery logistics, healthcare,
autonomy, communication, and related challenges.

A. UAVs in Emergency Medical Delivery:

Multiple studies have looked into using drones to deliver
medicines and first aid supplies to accident sites and remote
patients. Amukele et al. showed that drones can transport
medical samples, but they only partly addressed problems
related to logistical efficiency and real-time navigation.
Pulver et al. examined the delivery of defibrillators by drones.
They highlighted significant time savings compared to
traditional ambulance services in busy urban areas, but there
is a lack of large-scale studies.

B. Autonomous Delivery and Mission Planning:

Navarro and colleagues looked at recent developments in
mission planning algorithms for autonomous UAVs. They
found that many systems rely on set flight paths, which limits
their ability to adapt in real time to changing conditions.
Waharte and Trigoni pointed out the potential of Al-driven
autopilots for UAVs in disaster management. However, there
are still few practical tests regarding their reliability and
safety.

Mahmoud and Mohan examined how swarm intelligence
can be used in mission planning. This approach enables
multiple drones to work together, coordinating tasks and
sharing information about route obstacles, traffic, and
environmental dangers. Despite promising theoretical results
for covering disaster scenes, real-world tests showed
challenges with signal interference and delays in
coordination.
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Industry developments have played a role, including the use of
cloud-based mission planners. These planners handle
computation and allow for real-time updates and large-scale
coordination. As noted by Lee and Kim, these methods let
human operators monitor and guide drones quickly. However,
problems like latency, reliance on stable cellular or wireless
data, and data privacy issues still need to be addressed for
large-scale critical operations.

C. UAV Communications and Telemetry:

Communication reliability between drones and ground
control is vital. Yanmaz et al. highlighted the need for strong
telemetry and network backup for coordinating multiple
drones during critical situations. Yet, interference in urban
environments and battery limitations still create challenges.

In addition to basic telemetry, dependable two-way data
exchange is essential for the safety and flexibility of
autonomous first aid drones. Chang et al. showed that packet
loss, delays, and data corruption can greatly affect real-time
command and control, especially in crowded urban areas with
significant wireless interference. Several studies investigated
multi-frequency and mesh-network solutions to increase
operational distance and reduce single points of failure, as
noted by Gupta et al. However, these systems often
complicate operations and demand more power, which
further drains drone battery life during longer missions.

D. First Aid and Medical Payloads:

Rosser et al. successfully used drones with medical
supplies to simulate first aid deliveries in rural areas,
demonstrating their lifesaving potential. However, studies
point out the need for standardized containers and better drop
accuracy, as highlighted by Bogle et al.

Delivering medical supplies safely and effectively with
drones is a complicated issue that involves more than just
navigation. Several studies emphasize the importance of
creating standardized, weather-resistant containers. This
ensures that sensitive items, like medications, blood samples,
or diagnostic kits, arrive in the best condition. Smith et al.
looked into temperature-controlled packaging and shock-
absorbing mounts to tackle risks from sudden maneuvers or
rough landings. They also noted the cost and difficulty of
maintaining such systems for large fleets.

E. Integration and Scalability in Emergency Networks:

Recent research highlights the importance of combining
autonomous drones with existing emergency medical systems
(EMS) to unlock their full lifesaving capabilities. In addition
to Siebert and Teizer’s push for standard APIs and
communication protocols, other studies have shown both the
potential and challenges of large-scale deployment. Feng et
al. pointed out the operational benefits when UAV dispatch
systems connect directly with regional 911 or ambulance
networks. This connection allows drones to be dispatched
immediately after an emergency call comes in. However,
despite the success of pilot projects, these integrations often
need significant investment in IT infrastructure and strong
cybersecurity measures to prevent unauthorized access or
drone fleet hijacking.
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In the changing world of emergency medical response, using drone
technology brings both exciting opportunities and significant
challenges. It is essential to establish smooth communication and
operational handoff between drones and traditional responders.
This requires not just technical coordination, like integrating real-
time data, mission updates, and patient information into current
EMS dispatch and hospital systems, but also ensuring that drones
and ambulances can be dispatched and tracked together.

The reviewed studies highlight promising advances in using
drones and autonomous UAV technology for emergency medical
logistics, disaster response, and public health. Several studies
showcase successful prototypes and pilot programs that have the
potential to save lives, especially in areas that are hard to reach.
However, several important limitations still exist.

One major concern is the lack of large-scale testing. Most
research relies on simulations or small pilot tests, with few studies
confirming models and systems under real-world emergency
conditions. This raises doubts about practical feasibility, reliability,
and operational readiness. Moreover, ethical and privacy issues are
often not fully examined, especially regarding patient
confidentiality, mission data security, and obtaining consent from
people impacted by drone operations in public areas.

Scalability and flexibility are also significant challenges. While
many frameworks work well in controlled settings or for specific
cases, there is little evidence of widespread use, cooperation
between different agencies, or the ability to function in varied,
unpredictable environments. The digital divide and differences in
infrastructure have not been adequately addressed, resulting in gaps
in solutions for rural and low-resource areas.

Additionally, there is a tendency to focus on technical progress
at the expense of user experience and collaborative approaches.
Many studies also focus on short-term results, overlooking the
need for thorough long-term evaluations.

In summary, even though the current literature provides
important insights, future research should concentrate on real-
world testing, ethical protections, and practical scalability to make
a lasting impact in emergency drone delivery.

CI. PROPOSED FRAMEWORK

A. Framework Purposes

The autonomous drone first aid delivery system uses mission
planning software and wireless telemetry for quick, unattended
deployment of emergency medical supplies. The main goals of this
system include an intuitive virtual reality interface. It utilizes the
Unity VR engine to create an immersive, user-focused, and
interactive virtual world. This setup allows users to interact with
and navigate the system smoothly.
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e Automated Mission Planning: Operators can use Radio Link
Mission Planner software to set up flight paths, payload
drops, and mission timing in advance. The system does not
need real-time requests from users; it can schedule or
activate missions based on emergency protocols or alerts.

e Real-Time Autonomous Operation: The drone completes its
mission with built-in GPS and autopilot features. It
maintains  continuous  communication and  precise
navigation, even in complex environments.

e Efficient Data Processing and Telemetry: This setup
reduces delays by allowing smooth transmission of status
data, command updates, and feedback between the drone,
telemetry modules, and ground control.

e It is built for growth, enabling the addition of more features
and extensions in the future, such as new sensors, voice
command modules, and different payload types. Figure 1
shows the block diagram of the proposed model. It illustrates
how mission planning input, the autonomous drone system,
and real-time GPS and telemetry processing communicate.

Mission GPS Telemetry
Setup Module Module
|
Mission 5
Planner Drone Delivery
Software Path

I Destination ]

Figure 1, Block Diagram

e  Flight Control Module: Processes mission commands for
autonomous navigation and precise delivery with GPS and
real-time telemetry.

e Telemetry and Communication Integration: Keeps constant
communication between the drone and the ground for live
monitoring, updates, and emergency control.

e The integrated backend infrastructure coordinates mission
planning, flight control, and telemetry for real- time
operation. It supports autonomous decisions and ongoing
communication. Fig. 2 shows the DFD of smooth data flow
during delivery.

Mission planning
software module

input data: delivery location
and parameters

! !

mission ) drone control
upload system
v ¥ lelematry
4 feedback loop
delivery , status
execution output
Fig 2, Data flow diagram
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Workflow:

The drone system follows a streamlined, automated
workflow to ensure rapid and reliable emergency response.
The process includes the following stages:

e Mission Initiation: An emergency alert or operator
command triggers the system. No direct user request is
required—missions can be pre-scheduled or remotely
activated via the Radio Link Mission Planner software.

e Mission Planning and Upload: Delivery parameters
(location, payload, priority) are configured in the mission
planner. The flight path is optimised using GPS data and
terrain information, then wirelessly uploaded to the
drone.

e Payload Delivery: The drone takes off and navigates
autonomously using onboard GPS and telemetry. Real-
time data is processed to maintain course accuracy, avoid
obstacles, and adapt to environmental changes.

e Return and Status Reporting: The drone returns to base
or standby location. A full mission report—including
telemetry logs, delivery confirmation, and battery
status—is sent to ground control for review.

The sequence diagram in Fig. 3 illustrates the interaction

between the mission planner, flight control, telemetry, and

drone during automated delivery. Fig. 4 presents the
flowchart of the mission workflow, from initiation to delivery
confirmation.

GPEMOMLs

Sand Statis Nopoet
-

Fig 3, Sequence Diagram
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DroneAid provides mission analytics and connects
with hospital dashboards, emergency responders, and
logistics systems for optimised operations.

II. RESULTS AND DISCUSSION

A. System and Software Requirements:

To ensure high reliability and efficiency, the DroneAid
system was developed with the following requirements:
1. Software Requirements

e Mission Planner Software:
configuration, path planning,
command upload.

e Telemetry and Communication Suite: Ensures real-
time monitoring and control, enabling live status
updates between drone and base.

e  Firmware for Autopilot: Manages autonomous flight,
GPS navigation, and payload control.

2.  Hardware Requirements

e Drone Platform: Minimum specs include a robust
airframe, an autopilot board, a reliable GPS module,
and electronic speed controllers.

Internet Connection—For OpenAl API integration.
e Ground Control Station: High-performance laptop or
PC for mission configuration and monitoring.
e Internet or Radio Telemetry Link: For remote control
and live reporting.

Used for mission
and autonomous

B. Comparative Analysis:

Performance analysis shows that the autonomous drone
system significantly reduces emergency response times
compared to traditional ground-based delivery. The
automated workflow allows for rapid mission deployment,
and real-time telemetry ensures successful delivery
confirmation. Unlike manual deployment, the drone can be
dispatched remotely at any time, requiring minimal human
intervention. interacts with users in multisensory, interactive
ways.

Comprehensive mission analytics help identify areas for
optimisation and future improvement, including battery
management, routing efficiency, and mission outcomes. The
onboard status and feedback system ensures transparency and
reliability throughout the process.

The following Figs. 5 to 12 illustrate key stages of
DroneAid in action, including mission planning, launch,
flight monitoring, delivery execution, and confirmation
screenshots. These visuals showcase the system interface and
how the drone autonomously carries out first aid kit delivery
in realistic emergency scenarios.
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C. Evaluation Metrics:

DroneAid was evaluated using a range of metrics to assess

its operational effectiveness and user acceptance.

e Response Time: The drone system achieved an average
emergency delivery time of under 7 minutes within a 15
km range, meeting rapid response standards and
minimising critical delays.

o Accuracy: The drone system achieved a 95% mission
success rate, reliably completing deliveries and
maintaining precise navigation.

e  User Satisfaction: Over 90% of emergency staff and
operators rated their experience positively, noting
simple operation, dependable delivery, and clear status

updates as standout features.

The drone system’s functionality was validated through
multiple test cases, as summarised in Table 1.

Table 1, Test cases

. EXPECTED PASS
velel LAY OUTCOMES  /FAIL
Drone initiates EJ(?SSSZ?SIIOﬁ
1 autonomous ully PASS
takeoff .and.stablllzes
) in air.
Drone
Mission upload ﬁ;esli\cl)ens
2 from ground arameters PASS
stationtodrone. P
and arms
itself.
AULONOMOUS Drone arrives
3 flight to target gtpdse signated PASS
location. .
coordinates.
Payload Payload is
4 delivery at gf)'frzifd at  pass
destination. i
location.
Telemet Continuous
commun?éation status
5 in low-sianal transmission FAIL
: 9 to ground
environment.
control.
Automatic Ear(\)/ineates
6  return-to-base bacfan g PASS
after delivery. lands safely.
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The drone system reliably performs key flight and delivery
operations with consistent results.

Additional feedback identified opportunities for
improvement, such as enhancing telemetry communication in
low-signal areas and supporting new payload types, which are
priorities for future upgrades.

D. Comparison with State-of-the-Art Systems:

CelestAl outperforms existing VR-AI systems in two
critical areas:

e  Personalisation: The ability to create and customise
avatars using Ready Player Me provides users with a
sense of identity and ownership within the virtual
space, setting CelestAl apart from other systems that
offer limited customisation options.

o Dynamic Interaction: The advanced conversational
Al module integrated with VR delivers seamless,
context-aware responses, enabling users to handle
complex queries and multitask with ease.

In comparison, most existing systems lack the depth of
interaction and personalisation features that CelestAl offers.
This makes it a leader in VR-enabled Al solutions.

E. Analysis:

The evaluation of the drone first aid delivery system
demonstrates strong potential for enhancing emergency
response logistics. Unlike traditional ground-based delivery,
the autonomous drone system offers speed, reliability, and
flexibility for a variety of urgent scenarios—such as rural
medical aid, traffic accidents, or disaster zones.

Early testing indicates greater responder
satisfaction, improved delivery speed, and more consistent
mission outcomes. The ongoing collection of mission
analytics allows continuous refinement of routing and battery
strategies, addressing efficiency gaps not possible with older
manual methods.

However, several challenges remain:

o  Scalability: Ensuring consistent drone performance in
diverse environmental and weather conditions, and
across various hardware platforms, remains a priority
to support wider deployment.

e Integration: Expanding interoperability with more
hospital and emergency service software will improve
automated dispatch and status reporting.

e Payload flexibility & security: Ongoing work is
aimed at supporting larger payloads, integrating
tamper-proof delivery verification, and advancing
communication security for critical medical missions.

As these issues are resolved, the drone system will become a
robust, widely deployable platform—bridging technology
and real-world emergency medicine for smarter, faster, and
more reliable care delivery.
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III. CONCLUSION

DroneAid demonstrates the power of robotisation,
telemetry, and intelligent software in transubstantiating
exigency first aid delivery. Unlike traditional styles, this
system delivers rapid-fire, dependable, and harmonious
results, minimising response times, maximising delivery
delicacy, and furnishing a straightforward interface for
exigency labour force. Experimental results confirm high
functional success with average charge completion in under 7
twinkles, a charge delicacy of 95, and high stoner satisfaction
conditions from drivers and first askers.

Remaining challenges include conforming to different
surroundings, enhancing telemetry for weak- signal scripts,
and supporting broader integration with external systems.
Unborn development will concentrate on larger cargo
options, better security protocols, and expanded
interoperability with healthcare and emergency networks.
DroneAid stands poised to advance automated exigency
response logistics, making critical care more accessible,
timely, and reliable in critical situations.
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