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B O T T O M  L I N E  U P  F R O N T

AI driven simulation is not 

just a technological upgrade 
— it is a pedagogical shift.

It transforms officer training from static, theory-heavy instruction into adaptive, practice-oriented 
learning ecosystems, preparing future leaders for complex, tech-driven operations.

Adaptive Learning Operational Readiness Ethical Judgment
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T H E  C H A L L E N G E

An Accelerating Pace of 
Digitalisation

Compressed Decision Cycles

Data-intensive command-and-control demands faster cognitive 
processing and real-time adaptation

Human–Machine Interaction

Officers must supervise AI systems while retaining authority, 
accountability, and ethical responsibility

Ethical Ambiguity

Algorithmic decision support introduces new moral and legal 
complexities to battlefield decisions
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P R O B L E M  S T A T E M E N T

How can military education move beyond static, theory-

heavy instruction to integrate AI driven simulations that 

realistically prepare officers for complex, tech-driven 
operations?

C U R R E N T  S T A T E

• Scripted scenarios with predetermined outcomes
• Limited decision paths (3 fixed options)
• Procedural compliance over adaptive judgment

R E Q U I R E D  S T A T E

• Dynamic, AI-generated adversary responses
• Emergent scenarios adapting to cadet behaviour
• Ethical reasoning under realistic uncertainty
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B A C K G R O U N D

Evolution of Simulation in Military Training

Early

Map Exercises

& War Games

Manual rehearsal of tactical 
decisions

Digital

Computational

Simulations

Large-scale multi-domain modelling

Immersive

VR & Constructive

Simulations

Pilot training, staff planning, joint 
ops

AI-Enabled

Adaptive &

Dynamic Systems

Real-time adaptive scenario 
generation

K E Y  L I M I T A T I O N

Many existing simulation systems remain constrained by scripted scenarios and limited adaptability. They reinforce procedural
compliance rather than fostering adaptive judgment, initiative, and responsibility.
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C O N C E P T U A L  F O U N D A T I O N S

What Makes AI Simulation Different?

AI Driven Simulation

Generates adaptive scenarios, models complex systems, 
responds dynamically to trainee decisions in real time

Adaptive Learning

Analyses performance patterns, identifies weaknesses, adjusts 
difficulty — supporting differentiated instruction

Decision Under Uncertainty

Officers interpret probabilistic info, recognise limits of AI 
tools, remain accountable for decisions

Pedagogical Foundations

Experiential learning, deliberate practice, and cognitive load 
theory — operationalised through AI

6



P R O P O S E D  F R A M E W O R K

Evidence From Allied Programmes

USA

Pilot Training Next

ML analytics assess performance and 
adjust scenario difficulty in real time, 
improving learning efficiency and 
situational awareness

USA

DARPA AlphaDogfight

AI-controlled adversaries generate 
dynamic, unpredictable behaviour for 
pilot training, demonstrating emergent 
tactical scenarios

UK

Synthetic Training 
Environment

AI creates evolving battlefield 
conditions, demonstrating multi-domain 
operational potential with ongoing 
interoperability development

Note: More advanced fully emergent, continuously learning simulations remain developmental but technically plausible.
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U S E  C A S E S

Training Scenarios

Tactical Decision-Making

Cadets face adaptive adversaries that respond to timing, formations, and 
sensor use

Human–Machine Teaming

Evaluate AI recommendations critically; balance tech assistance with human 
judgment

Ethical Dilemmas

Confront use-of-force decisions with civilian presence and autonomous 
platform behaviour

Multi-Domain Operations

Joint scenarios spanning land, air, maritime, cyber, and information 
domains
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I M P L E M E N T A T I O N

Key Considerations for Integration

Technical Infrastructure

Robust computational systems for real-time processing, 
adaptive scenario generation, and modular interoperability

Instructor Roles

Educators trained in simulation operation, performance data 
interpretation, and facilitating reflective debriefings

Data Governance & Security

Transparent data management, cybersecurity measures, and 
compliance with institutional policies and legal frameworks

Cultural Adoption

Clear communication of AI purpose and limitations, leadership 
commitment, and organisational learning culture
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E V A L U A T I O N  &  A S S E S S M E N T

Measuring What Matters

Readiness

Scenario-based evaluations measuring 
ability to apply doctrinal knowledge under 

realistic conditions

Adaptability

Capacity to adjust strategies in response 
to changing scenarios and adversary 

behaviour

Decision Quality

Operational effectiveness combined with 
adherence to ethical and legal standards

V A L I D A T I O N  &  I N S T I T U T I O N A L  L E A R N I N G

Mixed-method assessment combining performance analytics, instructor observations, and reflective self-assessment  |  Continuous 
validation by doctrine centres, simulation specialists, and external bodies  |  Automation bias safeguards to maintain critical judgment
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S O  W H A T ?

A Call to Action

Military academies and defence institutions must actively integrate AI driven simulations into officer 
curricula, while researchers and technologists collaborate to design adaptive frameworks that 
connect doctrinal theory with realistic, practice-oriented training.

Integrate AI simulation into core officer curricula

Build modular, interoperable simulation architectures

Train instructors for AI-assisted debriefing and assessment

Embed ethical and legal reasoning into every scenario
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Thank You

Questions & Discussion

Major Yordan Katsarov
Assistant Professor, Bulgarian Air Force Academy

Theresan Military Academic Forum 2026
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