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USE OF ARTIFICIAL INTELLIGENCE IN MODERN CONDITIONS OF 
DELIVERY BY UNMANNED AERIAL VEHICLES 

(INCLUDING IN THE COMBAT ZONE) 

Danylo Grabovsky, Dmytro Bugayko. “Use of artificial intelligence in modern conditions of 
delivery by unmanned aerial vehicles (including in the combat zone)”. With the popularization of 
unmanned aerial and ground vehicles as communication carriers, as well as a way to deliver goods and services, 
the demand for automation of a number of processes related to the technical component of these actions has 
increased. First of all, we are talking about the elimination of humans in making technical and machine 
decisions, namely control, guidance, resetting or even takeoff and landing of the device using automation using 
artificial intelligence. This is aimed at the fact that it is in the conditions of combat operations that the potential 
development and improvement of communication systems, information transmission and general use of 
unmanned vehicles takes place. In this article, we will consider the prerequisites for the emergence, the relevance 
of the study, its purpose and our own experience of using artificial intelligence systems in unmanned systems in 
real combat and civilian conditions. 

Keywords: artificial intelligence, delivery, unmanned aerial vehicles, combat zone. 

Данило Грабовський,  Дмитро Бугайко. «Використання штучного інтелекту в сучасних 
умовах доставки безпілотними літальними апаратами (у тому числі, в зоні боєвих дій)». З 
популяризацією, безпілотних літальних та наземних апаратів, як носіїв звʼязку, а також, як способу 
доставки товарів та послуг, зріс попит на автоматизацію ряду процесів, що пов’язані з технічною 
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складовою цих дій. Насамперед мова йде про усунення людини, у прийнятті технічних і машинних 
рішень, а саме керування, донаведення, скид або навіть зліт та посадка апарату за допомогою 
автоматизації за допомогою штучного інтелекту. Це спрямовано на те, що саме в умовах бойових 
дій іде потенційний розвиток і вдосконалення систем звʼязку, передачі інформації та загального 
застосування безпілотних апаратів. У цій статті ми розглянемо передумови виникнення, 
актуальність дослідження, його мету та власний досвід застосування систем штучного інтелекту 
в безпілотних системах в реальних бойових та цивільних умовах. 

Ключові слова: штучний інтелект, доставка, безпілотні літальні апарати, зона бойових дій 

Introduction. One of the prerequisites 
for the use of artificial intelligence in modern 
conditions of delivery by unmanned aerial 
vehicles was the agricultural sector, where it 
was necessary to reduce the cost of treating 
fields with fertilizers and pesticides and 
improve the process of supervising the 
cultivation process. The best suited for these 
tasks were copter-type drones, which were 
initially used for aerial reconnaissance. These 
drones were improved, added a spraying 
system and nutrient loading, as well as the 
power unit of the installation itself. Later, 
automated software was added to make it 
impossible for a person to make a mechanical 
error during the spraying process. So, with the 
beginning of the large-scale invasion into the 
territory of Ukraine, a request appeared for 
cheap, accurate and effective weapons 
against enemy equipment and enemy 
manpower. 

Analysis of publications on the topic of 
the study. A number of publications by 
foreign and domestic scientists are devoted 
to the development of the application of 
artificial intelligence in the performance of 
tasks by unmanned aerial vehicles. The 
publications of Joshi, A., Spilbergs, A., & 
Miķelsone, E. identify aspects of the impact of 
the environment, technologies and 
availability of resources on autonomous 
navigation and decision-making processes by 
unmanned aerial vehicles based on artificial 
intelligence in the field of defence security [1]. 

Dash, B., Ansari, M. F., & Swayamsiddha, S. 
analyze the merger of artificial intelligence 

and 5G in determining future technologies of 
unmanned aerial vehicles [2]. 

In the publications of Sheygas O.K., 
Stepanko O.S., Dubovik G.V., Kashko V.G., 
Torchylov O.O., Dubnyuk A.V. [3] and Chepis, 
O. [4]. the use of artificial intelligence for the
navigation of unmanned aerial vehicles was
investigated.

In the publication of D. O. Borovyk, M. O. 
Zaretskyi, the use of drones and artificial 
intelligence in the military strategy of Ukraine 
was investigated [5]. 

The publication of Marko Radovanovic, 
Aleksandar Petrovski, Aner Behlic, Mohamed 
Zied Chaari, Elshan Giyas Hashimov, Radoslaw 
Fellner, Abayomi Agbeyangi [6] is devoted to 
the release of autonomous forces: the 
integration of unmanned aerial vehicles with 
artificial intelligence into modern military 
strategy. 

In the publications of Grabovskiy D.Y., 
Bugayko D.O., automation is defined as one of 
the conceptual components of the future of 
logistics [7, 8]. 

The purpose of the study is to 
determine future directions for the use of AI in 
unmanned aerial vehicles (UAV). 

Presentation of the main research 
material. 

Table 1 provides an analysis of the main 
types of unmanned aerial vehicles in service 
with the Armed Forces of Ukraine, an 
assessment of their effectiveness, and the 
specifics of the use and potential of artificial 
intelligence using in their operations. 
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Table 1. Use of artificial intelligence by unmanned aerial vehicles of the Armed Forces of 

Ukraine 

Type of UAV Main function Examples of 
models Efficiency Use of AI Limitations for AI Potential with AI 

Reconnaissance Data collection, 
artillery adjustment 

"Leleka-100", 
"Fury" 

Range up to 50 
km 

None (manual 
analysis) 

High speed, Electronic 
warfare 

In-flight video 
analysis 

Striking/Kamikaze 
Destruction of 
equipment and 

manpower 

«Switchblade
», 

«Racoon» 
Accuracy 80% None (manual 

control) 
Processing delays, 

resources 
Autonomous 

target selection 

Logistics Cargo delivery «Valkyrie» Payload up to 
20 kg 

None (manual 
planning) Simplicity of tasks Route 

optimization 

Electronic warfare 
drones 

Suppression of enemy 
communications 

«Bukovel», 
"Piranha" 

Range up to 50 
km 

None (manual 
tuning) Technical complexity 

Adaptive 
response to 
electronic 
warfare 

Reconnaissance 
(potential) 

Autonomous analysis 
and return 

Not in combat 
use 

Theoretically 
high 

Not 
implemented 

Cost, 
Electronic warfare 

technologies 

Autonomous in-
flight data 
processing 

Source: D. O. Borovyk, M. O. Zaretskyi (2025) [5] 
 

From a systems engineering perspective, 
unmanned aerial vehicles equipped with 
artificial intelligence should be considered as 
cyber-physical systems operating under 
conditions of uncertainty, incomplete 
information, and external adversarial 
influence. The operational environment of 
such systems, especially in combat zones, is 
characterized by high levels of stochasticity, 
dynamic threats, electromagnetic 
interference, and limited computational and 
energy resources. Under these conditions, 
classical deterministic control models 
become ineffective, necessitating the 
application of adaptive, probabilistic, and 
learning-based approaches [1, 3, 6]. 

Artificial intelligence in UAV delivery 
systems performs not only a control function 
but also a cognitive one, enabling perception, 
interpretation, prediction, and autonomous 
action. The perception layer integrates 
multisensor data fusion, including inertial 
navigation systems, satellite positioning, 
optical and thermal imaging, and 
environmental sensors. AI-based data fusion 
algorithms increase robustness to sensor 
failure and signal degradation, which is critical 
in hostile operational environments [3, 4]. 

At the decision-making level, artificial 
intelligence enables the implementation of 
autonomous mission planning based on 
multi-criteria optimization. These criteria 
include flight safety, mission time, payload 
integrity, energy efficiency, and survivability 
under electronic warfare conditions. The use 
of reinforcement learning and heuristic 
optimization methods allows UAVs to 
iteratively improve their decision-making 
strategies based on accumulated operational 
experience, both in civilian and military 
contexts [2, 5]. 

A critical advantage of artificial 
intelligence in UAV logistics is its ability to 
ensure mission continuity under 
communication denial conditions. By utilizing 
pre-trained models, onboard data processing, 
and decentralized control logic, UAVs can 
maintain operational effectiveness even in 
complete radio silence. This characteristic 
fundamentally changes the paradigm of 
unmanned delivery, shifting from remote-
controlled platforms to self-sufficient 
autonomous systems [1, 6]. 

Furthermore, the integration of AI into 
UAV delivery systems enables predictive 
logistics. Using historical mission data, 
environmental parameters, and system 
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performance metrics, AI algorithms can 
forecast maintenance needs, battery 
degradation, payload limitations, and mission 
success probabilities. This predictive 
capability enhances the sustainability and 
reliability of UAV-based logistics networks, 
particularly in prolonged conflict scenarios [7, 
8]. 

The convergence of military and civilian 
UAV applications demonstrates the dual-use 
nature of artificial intelligence technologies. 
Innovations originating in civilian sectors 
such as agriculture and infrastructure 
monitoring are rapidly adapted to military 
logistics and vice versa, reinforcing their 
strategic importance [4, 6]. 

Let's focus on our own practical examples 
of using artificial intelligence in modern 
conditions of delivery by unmanned aerial 
vehicles. 

Example 1 – With the advancement of the 
technology of using drones, there was a 
request for additional guidance to the target, 
because in parallel with the development of 
radio communication, control and 
countermeasures to it were also developing. 
To bypass the radio blockade, it was clear that 
programming was needed that could 
independently make a decision to switch to 
another communication channel or 
independently guide the device to the target 
using advanced algorithms based on the 
existing conditions. 

Example 2 – we have a modified 
argodrone that we use to deliver combat 
equipment and provisions to positions. At the 
same time, we cannot use the manual 
operator mode due to the density of the 
enemy's electronic warfare equipment. 
Therefore, we program the drone as follows - 
we have the coordinates of the takeoff 
position - we have the coordinates of the drop 
position and return to the takeoff point. 
Enemy electronic warfare equipment will not 
be able to intercept it, because it is already 
flying along a given route "offline", and not in 
manual control mode. 

Example 3 – civil use - we have a field for 
sowing wheat - the agrodrone has 

coordinates for fertilizer cultivation - it has a 
starting point, the area of the field, as well as 
a calculation of fertilizer use, a refuelling 
point. Having these coordinates, we start 
working using programming. The only thing 
that will be needed is for a person at the 
refuelling point to change the batteries on the 
drone. 

The above examples determine the 
relevance of the research and the direction of 
its application. 

Therefore, we can say that one of the 
most important and ambitious areas of use of 
artificial intelligence in unmanned aerial 
vehicle control systems is logistics: delivery, 
sorting, warehousing, as well as 
multifunctional technical actions associated 
with these processes. 

First of all, we can determine that AI helps 
to replace a person in hard-to-reach places or 
in places close to the conduct of hostilities. My 
personal experience involved the use of AI 
precisely in the delivery of provisions to 
extremely difficult routes to fighters, even in 
conditions of semi-encirclement, when 
conventional logistics gives 50% delivery to 
the target, and this in turn is a risk to people 
and equipment. The drones used for this were 
domestically produced - Baba Yaga, Vampire. 
Food per load - 20 kg. Range up to 10 km. 

Let's consider another example - a more 
complex and systematized structure of 
interaction of various fire and reconnaissance 
means: we have two separate systems and 
two different control stations, the first is a 
reconnaissance drone, the second is an 
artillery system "partisan" 

The reconnaissance drone transmits the 
coordinates of the enemy's equipment to the 
calculator in the artillery system, the 
calculator in turn analyzes the data and enters 
them into its launch table, gives out data to 
which the system automatically adjusts the 
sight, after the data on the sight is set and the 
system has checked the weather and weight 
balance of the projectile, the launch occurs. 

The reconnaissance drone at this time 
monitors the enemy's defeat, if the impact 
occurred, it returns to the starting position, if 
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the impact did not occur, then a correction is 
made and a new launch procedure begins. 

Conclusions. From the above it follows 
that almost all unmanned systems have a dual 
purpose. 

In addition, recently in the Donetsk 
direction, the 3rd Army Corps stormed and 
captured enemy positions without the use of 

human force - the entire assault was carried 
out by unmanned complexes. 

So, based on the above, we can come to a 
unanimous conclusion: the use of artificial 
intelligence of unmanned systems 
significantly increases their accuracy, 
reliability in conditions of uncertainty, and in 
conditions of military operations it can save 
the lives of personnel. 
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