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IN the ever-evolving landscape of modern 
warfare, artificial intelligence (AI) 
has emerged as a game-changing 

theory in military operations, particularly in 
enhancing tactical-level targeting. The problem 
with human-driven tactical-level targeting lies 
in its inherent limitations in achieving rapid 
acquisitions, precise targeting and optimal 
decision-making due to cognitive processing 
constraints and the complexities of rapidly 
evolving enemy combatants and their ability 
to displace promptly. AI-driven targeting 
systems can revolutionize precision, accuracy 
and sensor-to-shooter capabilities, elevating 
the effectiveness and efficiency of military 
engagements to unprecedented heights. By 
harnessing the power of AI algorithms and 
advanced data processing, commanders could 
rely on a comprehensive and intelligent decision-
making framework that ensures superior target 
identification and minimizes collateral damage 
for a decisive advantage on the battlefield. This 
article delves into the impressive impact of AI in 
bolstering tactical-level targeting, emphasizing 
the remarkable improvements in precision, 
accuracy and sensor-to-shooter enhancement 
that would redefine the face of modern warfare.

AI-driven systems can significantly enhance 
precision and accuracy in tactical targeting. 
Traditional targeting methods often rely on 
human operators, who can be prone to fatigue, 
stress and human error. AI algorithms, on the 
other hand, can analyze vast amounts of data 
quickly and accurately, leading to improved 
target identification and tracking. Researchers at 
Collins Aerospace have demonstrated the benefits 
of AI in precision targeting. They developed an 
AI-based system that will identify and track 
potential threats on the battlefield. The system 
improved target recognition accuracy, rapidly 
aiding human operators and enhancing precision 
during engagements (Tactical et al. (TITAN), 
n.d.) AI-driven systems that provide real-time 
analysis and decision support are crucial in 
rapidly changing battlefield scenarios. AI-driven 
systems can process data from multiple sources, 
such as sensors, Unmanned Aerial Vehicles (UAV) 
and satellites, to provide commanders with up-
to-date information and insights, enabling more 
informed and timely decisions. A study by the 
RAND Corporation on AI integration in military 
operations highlighted that AI-driven systems 
could analyze vast amounts of data and detect, 

analyze and respond to attacks faster and more 
effectively than human operators can (RAND 
Corporation, 2020). This capability enhances 
situational awareness and helps military 
personnel respond quickly to emerging threats.

AI algorithms, accounting for environmental 
factors in calculating optimal trajectories in 
tactical targeting, play a significant role in 
determining the trajectory of munitions. Wind 
speed, humidity, terrain and other variables 
can affect the accuracy of targeting solutions 
(Sentient et al., 2023). Artificial intelligence 
algorithms can consider these factors when 
calculating trajectories, leading to more precise 
impact points. The system could provide superior 
accuracy to traditional trajectory calculation 
methods, especially in challenging weather 
conditions.

Minimizing collateral damage and unintended 
harm are critical assessments during large-scale 
combat operations. Artificial intelligence can 
assist in mitigating these risks by analyzing 
the environment, identifying potential risks to 
civilians and proposing alternative engagement 
strategies. The International Committee of the 
Red Cross (ICRC) has emphasized incorporating 
ethical considerations into AI-driven targeting 
systems (ICRC, 2022). By using AI to predict 
potential collateral damage, military forces can 
make more informed decisions that prioritize 
the safety of civilians.

Artificial intelligence can significantly improve 
target prioritization and weaponeering, ensuring 
that the most critical threats are engaged with 
appropriate munitions. Machine learning 
algorithms can learn from historical engagement 
data and adapt strategies to optimize targeting 
effectiveness. The Department of Defense has 
found that AI-based target prioritization systems 
outperformed traditional methods. The AI-driven 
systems demonstrated a higher success rate in 
neutralizing high-value targets while minimizing 
resource expenditure (Vergun, 2022).

Sensor-to-shooter enhancement is one of the 
significant challenges in fire support. Sensor-
to-shooter is the efficient and timely utilization 
of sensor data to identify and engage potential 
threats. Artificial intelligence algorithms can 
revolutionize this process by analyzing data from 
various sensors, such as radar systems, UAVs 
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and surveillance cameras. By employing machine 
learning techniques, AI can distinguish patterns, 
detect anomalies and recognize potential targets 
more accurately than human operators. A 
study by Albon (2022) demonstrated that AI-
enhanced sensor-to-shooter systems achieved 
increased target identification accuracy compared 
to conventional methods. This enhancement 
resulted from AI’s ability to process multiple 
data sources simultaneously, enabling faster 
target recognition and reducing false favorable 
rates. Reduction in processing times contributes 
to quicker target engagement and reduces the 
risk of losing an opportunity to engage a target. 
One of the challenges in tactical targeting is 
the time it takes from identifying a potential 
target to executing an engagement. Traditional 
workflows involve manual data analysis and 
coordination, leading to delays that can be critical 
in time-sensitive situations. Artificial intelligence 
offers the potential to streamline this process 
by automating data processing, target selection 
and weapon assignment (Grand-Clément, 2023). 
Considering these technological progressions, 
AI-driven tactical targeting systems hold the 
capability to reduce processing times by up to 
70%. The AI algorithms can analyze incoming 
sensor data, prioritize targets based on predefined 
criteria and suggest the most suitable weapons 
for engagement. Human intervention is crucial 
in approving AI’s suggested attack criteria and 
ensuring responsible and ethical deployments of 
weapons systems. This reduction in processing 
times allows for quicker responses to emerging 
threats and enhances the overall effectiveness 
of tactical operations.

To ensure the successful integration of AI 
systems, training programs must be designed to 
educate military personnel about the capabilities 
and limitations of AI. Artificial intelligence has 
the potential to significantly augment decision-
making processes, data analysis and situational 
awareness on the battlefield (Sentient et al., 
2023). However, Soldiers and commanders must 
understand the boundaries of AI’s capabilities 
and avoid over-reliance on automated systems. 
Military personnel can make informed decisions 
and effectively leverage AI technologies to achieve 
mission objectives by providing comprehensive 
education about AI’s potential strengths and 
weaknesses.

Effective collaboration between humans and AI 
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systems is vital for achieving optimal outcomes 
in military operations. Developing best practices 
for human-machine collaboration requires an 
in-depth understanding of AI functionalities and 
human expertise. Training programs should teach 
Soldiers and commanders how to communicate 
effectively with AI systems, interpret AI-
generated insights and make contextually 
appropriate decisions. Collaboration should not be 
viewed as a mere integration of technologies but 
rather as a synergistic partnership where human 
judgment and AI insights complement each other 
to enhance overall operational effectiveness.

“In the loop” and “on the loop” are two 
essential concepts in the realm of artificial 
intelligence that highlight distinct modes of 
human involvement and control within AI 
systems. “In the loop” refers to a scenario where 
humans remain actively engaged and directly 
influence AI decision-making. This involvement 
ensures that AI operates under human supervision 
and adheres to predefined ethical and regulatory 
guidelines (Mazzolin, 2020). On the other hand, 
“on the loop” pertains to a higher-level oversight 
approach, where humans monitor and manage 
the AI system’s performance and intervene only 
when necessary, allowing the AI to function 
with greater independence (Model Artificial 
Intelligence Governance Framework, 2020). 
Striking the right balance between these two 
modes is crucial for optimizing AI systems’ 
capabilities while ensuring responsible and 
accountable deployment.

In conclusion, the challenges of human-driven 
tactical-level targeting stem from its inherent 
constraints on rapid acquisitions, precise 
targeting and optimal decision-making, primarily 
driven by cognitive processing limitations and 
the intricate nature of changing scenarios. The 
integration of AI would highlight the remarkable 
improvements in precision, accuracy and sensor-
to-shooter capabilities achieved through AI-
driven targeting systems. This development 
ushers in an era of unmatched effectiveness and 
efficiency in military engagements. Furthermore, 
the continuous evolution of technology and 
the advancing sophistication of AI algorithms 
promise even more innovations in tactical 
targeting. This integrated approach offers a 
safer, more strategic pathway for navigating 
modern conflicts.
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