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1. Introduction 

Throughout history, artillery has been regarded as the “king of battle,” 

playing a decisive role in military operations with its large-scale destructive 

power. Particularly in the wars of the 20th century, artillery was considered the 

main pillar of both offensive and defensive operations. However, the 

effectiveness of traditional fire support largely depended on the quality of 

observation and target detection. Conventional methods—such as the use of 

ground observation posts, aerial photography, and signals intelligence—were 

often unable to keep pace with the high dynamics of modern warfare, limiting 

both accuracy and responsiveness of fire missions. 

The Second Karabakh War (2020) became one of the first large-scale 

examples of integrating UAVs with artillery, where the Armed Forces of 

Azerbaijan successfully employed them for target detection, fire correction, and 

battle damage assessment. The ongoing war in Ukraine has further reinforced 

this trend, as platforms ranging from commercial drones to specialized military 

UAVs have become indispensable tools in enhancing the effectiveness of 

artillery. 

2. Traditional methods of artillery fire correction 

The accuracy of artillery fire is determined by proper target detection and 

timely assessment of results. Prior to the introduction of modern UAVs, this 

process was mainly carried out through conventional means. 

1. Ground observers. The most widespread method of controlling artillery 

fire was the deployment of observation posts. Specially trained officers or 

reconnaissance groups were positioned at the frontline to visually monitor the 

impact of shells, record their points of fall, and transmit corrected coordinates 

to the artillery battery via radio. Although this method ensured a certain degree 

of accuracy, it was limited by the observer’s line of sight and involved high 

personal risk. 

2. Radio-electronic means. Since the mid-20th century, sound-ranging 

systems and artillery reconnaissance radars (ARR) have become widely used. 

These systems tracked the trajectory of enemy projectiles to identify firing 
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positions and recorded the impact points of friendly artillery fire to provide 

corrected coordinates. However, such technologies were heavy, lacked mobility, 

and often became vulnerable targets in combat conditions. 

The use of traditional methods was accompanied by several challenges: 

risk of personnel losses, time delays, and limited observation angles. These 

constraints significantly reduced the effectiveness of artillery fire in the high-

intensity battles of the 21st century and necessitated the search for new 

technological solutions. 

Although traditional observation methods were used for a long time in 

artillery fire control, they had serious limitations in terms of speed, accuracy, 

and safety. UAVs, on the other hand, eliminate these shortcomings and provide 

much broader capabilities. To illustrate these differences clearly, Table 1 

presents a comparison between traditional methods and UAV-based 

approaches. 

3. The role of UAVs in artillery fire 

Modern combat operations demonstrate that the accuracy and 

effectiveness of artillery fire are directly linked to target detection, real-time 

monitoring of strikes, and assessment of results. In fulfilling these tasks, UAVs 

significantly surpass traditional observation methods, becoming the “eyes and 

ears” of artillery systems: 1. Target detection and transmission of coordinates. 

UAVs provide precise and timely identification of enemy positions, delivering 

accurate coordinates to artillery units. 2. Battle Damage Assessment (BDA). 

UAVs enable continuous monitoring of strike results, allowing commanders to 

evaluate the effectiveness of fire and make informed tactical decisions. 3. Step-

by-step fire correction. UAVs allow real-time adjustment of artillery fire, 

ensuring higher accuracy with fewer rounds expended. 4. Protection of 

personnel. By replacing forward observers in exposed positions, UAVs reduce 

the risk to soldiers’ lives. 5. Mobility and flexibility on the battlefield. UAVs can 

quickly adapt to changing combat dynamics, supporting artillery in both 

offensive and defensive operations with unmatched responsiveness. 
 

Table 1 

Comparison of traditional observation methods and UAVs 

Criteria 
Traditional methods (ground 

observer, radar, sound-
ranging) 

Observation with UAVs 

Accuracy 
Limited accuracy, dependent on 
terrain and weather conditions 

High accuracy (GPS, electro-optical 
sensors, laser) 

Speed 
Delays present, data 
transmission requires time 

Real-time transmission of 
coordinates 
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Table continuation 1 

Criteria 
Traditional methods (ground 

observer, radar, sound-
ranging) 

Observation with UAVs 

Risk 
High probability of observer 
casualties at the frontline 

Minimal human risk, remote control 

Observation 
angle 

Limited, affected by terrain and 
camouflage 

Multi-directional observation from 
various altitudes and angles 

Data volume 
Limited, mainly visual and 
acoustic information 

Large-scale video, image, and 
coordinate data 

Cost Cheaper but less effective 
More expensive, but highly efficient 
in operations 

 

UAVs can be rapidly deployed, operate at various altitudes, and possess 

maneuvering capabilities. This makes them a universal observation tool for 

artillery at both tactical and operational levels. As a result, UAVs significantly 

enhance the effectiveness of artillery by ensuring the execution of precision 

strikes as well as improving the efficiency of massed fire. 

 

 
Fig. 1. UAV–Artillery complementary fire architecture 

 

Figure 1 illustrates the complementary interaction between UAVs and 

artillery within the modern fire support system. UAVs conduct reconnaissance, 

surveillance, and target acquisition (ISTAR), providing real-time intelligence to 

the Fires Cell at command level. Based on the information received, the 

command structure makes rapid decisions and directs artillery and missile 

systems to engage the designated targets. The destructive effects of artillery 

fire are then assessed through BDA, often carried out again by UAVs, which feed 
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updated information back into the Fires Cell. This cyclical process ensures 

continuous correction, higher accuracy, reduced ammunition expenditure, and 

faster operational tempo. The architecture highlights that UAVs do not replace 

artillery but act as its “eyes and ears,” enabling precision and flexibility while 

artillery provides sustained mass firepower. 

4. Advantages of using UAVs in artillery fire 

The integration of UAVs with artillery provides a range of operational-

tactical and strategic advantages. These benefits contribute both to reducing 

battlefield casualties and to improving the accuracy of fire support: 1. Increased 

accuracy – UAVs provide precise target coordinates and real-time fire 

correction. 2. Reduced ammunition expenditure – fewer rounds are required to 

achieve effective results. 3. Acceleration of combat tempo – faster detection, 

correction, and strike cycles sustain operational momentum. 4. Psychological 

impact – constant aerial surveillance and precision strikes undermine enemy 

morale. 5. Preservation of human resources – UAVs replace forward observers, 

minimizing risks for personnel. 6. Flexibility and versatility – UAVs can be 

adapted to various missions across different combat scenarios. 

UAVs are capable of operating at different altitudes and in diverse weather 

conditions. Their modular design allows a single platform to be equipped for 

both reconnaissance and fire correction, making them a multifunctional asset 

in modern artillery operations. 

Figure 2 demonstrates the integration of UAVs into the artillery fire control 

process using the OODA (Observe–Orient–Decide–Act) cycle. UAVs accelerate 

the first two phases - Observe and Orient - by providing continuous 

reconnaissance, surveillance, and precise target coordinates in real time. This 

significantly reduces the time needed for situational awareness and increases 

the accuracy of target acquisition. 

 

 
Fig. 2. UAVs in the kill-chain (OODA cycle integration) 
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The responsibility for the second part of the cycle - Decide and Act - rests 

with Fires Cell, which processes the information received from UAVs and directs 

artillery and missile units to engage the target. Through precision-guided 

munitions and techniques such as Multiple Rounds Simultaneous Impact 

(MRSI), the destructive effect is maximized. 

The cycle is closed when UAVs conduct BDA, feeding updated information 

back into the loop for immediate correction. In this way, UAVs and artillery form 

a unified kill-chain- UAVs ensure speed and precision in detection, while 

artillery delivers sustained and powerful fire. 

5. Limitations of using UAVs in artillery fire 

Although the application of UAVs in artillery fire correction provides 

significant advantages, their capabilities are not unlimited. In modern combat 

environments, several factors restrict UAV use and sometimes reduce their 

effectiveness: 1. Electronic warfare (EW) effects – UAVs are vulnerable to 

jamming, signal interception, and GPS spoofing. 2. Air defense threats – UAVs 

can be easily targeted by surface-to-air missiles and anti-aircraft systems. 3. 

High operational cost – advanced UAV platforms and their maintenance require 

considerable resources. 4. Data processing and bandwidth – transmitting and 

analyzing large volumes of real-time data can overload communication 

networks. 5. Climatic and terrain restrictions – strong winds, precipitation, or 

mountainous terrain can limit UAV performance. 6. Security and dependency 

issues – reliance on UAVs may create operational vulnerabilities if systems are 

disabled or captured. 

The use of UAVs in artillery fire increases battlefield accuracy and 

efficiency while at the same time facing technical and tactical limitations. 

Therefore, their role should be assessed in the context of both advantages and 

risks. Table 2 presents a systematic overview of the main strengths and 

weaknesses of UAVs. 

Moreover, the comparison of artillery and UAVs must be made not only in 

terms of technical-tactical indicators but also from an economic perspective. 

For the sustainability of combat operations, the ratio between ammunition 

expenditure and target value plays a decisive role. Current practice shows that 

the effect achieved with a single 152/155 mm artillery shell (approximately 

3,000 USD) can also be achieved under similar conditions using several 

loitering UAVs. However, in such cases the costs may increase 10–30 times. This 

demonstrates that artillery remains more advantageous for striking broad-area 

targets, while UAVs are more effective against high-value point targets. 
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Table 2 

Advantages and limitations of UAVs in artillery fire 
Aspect Advantages Limitations 

Accuracy 
High precision, transmission of 
target coordinates with 1–3 m 
accuracy 

Reduced accuracy under the 
influence of Electronic Warfare 
(EW) 

Speed 
Real-time data transmission, 
shortening of the OODA cycle 

Communication disruption may 
cause delays 

Risk 
Replaces frontline human 
observers, reduces casualty risk 

UAVs are easily targeted by Air 
Defense (AD) systems 

Ammunition 
use 

Economical use of artillery shells, 
20–30% reduction in expenditure 

High cost of advanced UAV 
systems 

Observation 
Multi-directional imagery, 
observation from various angles 

Limitations in adverse weather 
conditions and complex terrain 

Sustainability 
Enables long-term observation and 
repeated use 

Dependent on battery life and 
logistical support 

 

To clarify this difference, Figure 3 illustrates the relative cost–effectiveness 

of artillery and UAV strikes against different categories of targets. Artillery 

demonstrates structural advantages in terms of affordability and scalability 

when delivering mass fire over wide areas, making it the more sustainable 

option for attritional warfare. In contrast, UAVs, while highly effective and 

precise against point or high-value targets, become disproportionately 

expensive when used to replicate the destructive effect of artillery across area 

targets. The conceptual comparison highlights the doctrinal necessity of 

integrating UAVs and artillery: UAVs for selective, high-precision engagements, 

and artillery for sustained, large-scale destructive firepower. 

 

 
Fig. 3. “Cost–effect efficiency: artillery vs. UAV strikes (conceptual) 
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6. Conclusion 

Modern wars show that traditional observation methods can no longer 

ensure the accuracy and efficiency of artillery fire. UAVs have transformed 

artillery into a precise, real-time controlled combat system, surpassing 

conventional approaches in target detection, fire correction, and battle damage 

assessment. 

The Karabakh and Ukraine wars confirm that UAVs enhance artillery 

power while reducing ammunition expenditure, increasing operational tempo, 

and minimizing casualties. Yet, vulnerabilities to electronic warfare, air defense 

systems, and high costs must be addressed with modern technologies. 

Looking ahead, artificial intelligence, drone swarms, and advanced sensors 

will further integrate UAVs and artillery into a unified “sensor–effector” system. 

UAVs are not a substitute for artillery but its “seeing eye and precise aim,” 

creating superiority through their synergy of destructive power and precision. 
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