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Abstract: Artificial intelligence (Al) is already reshaping work methodologies,
but future disruptions will inevitably extend further, fundamentally influencing
how we conceptualize and understand reality. The scale and pace of this dis-
ruption will accelerate significantly with the integration of Al agents and mul-
tiagent systems. Traditional linear military planning processes, which depend
solely on human cognition, have repeatedly proven inadequate in confronting
the complexities of contemporary battlespaces. This article explores the poten-
tial impacts of Al on operational art and highlights opportunities for military
organizations to successfully reimagine operational cognition through collab-
orative frameworks that seamlessly integrate human and Al capabilities. The
findings suggest multiple transformative impacts on existing linear cognitive
paradigms and propose enhanced human-machine collaboration mental models.
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he world is currently facing a technological disruption, as artificial in-
telligence is fundamentally reshaping not only our methods of work

but also the ways we conceptualize and comprehend reality. This article
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examines the potential impacts of Al on operational art and discusses oppor-
tunities for military organizations to successfully reconceptualize operational
cognition through syndicates that seamlessly integrate human-AT collaboration.
The traditional linear military planning process—reliant exclusively on human
cognition—has repeatedly proven insufficient when confronted by the com-
plexities inherent to contemporary battlespaces. Information saturation, rapidly
unfolding events, and ambiguous operational contexts consistently challenge
the effectiveness of reductionist decision-making paradigms. Planners frequent-
ly resort to oversimplifying complex realities to achieve clarity, despite complex-
ity being an inherent characteristic of the modern operational environment.
While humans simplify reality due to cognitive limitations, artificial intelli-
gence simplifies due to computational efliciency and goal-driven optimization.
This fundamental divergence in cognitive approaches underscores the necessity
of an integrated human-Al paradigm shift in military planning processes.

One of the most disruptive advancements in artificial intelligence is Al
agent technology." Al agents integrate automation and generative Al, enabling
greater adaptability and emergent decision making. Within military planning
processes, this leap in technology offers new pathways for dynamic operational
design, allowing planners to retain cognitive depth while optimizing execu-
tion. Operational planning in the military domain has traditionally relied on
hierarchical command structures, doctrinal principles, and predefined scenar-
ios.> However, the growing complexity of the modern battlespace, the acceler-
ating tempo of decision making, and the increasing adaptability of adversaries
challenge these conventional approaches, which remain constrained by human
cognitive limitations.” Human decision making is inherently susceptible to
heuristic biases, cognitive overload, and errors stemming from incomplete sit-
uational awareness, all of which can contribute to strategic failures.* In this
evolving operational landscape, the integration of Al agents and multiagent
systems (MAS) into planning of operations or campaigns represents a radical
paradigm shift, one that has the potential to redefine the foundational princi-
ples of military planning and decision making. In this article, planning is seen
in a broad manner, encompassing processes throughout the whole conflict con-
tinuum and extending to the planning during phases of execution.

Military planning can and should be comprehended as inherently non-
static, as temporal and spatial rigidity cannot be sustained in warfare. Future
planning will therefore emphasize dynamism, emergent organization, and
self-organization, where time, space, and force composition happen in tandem
with Al agents.” This transition redefines classical military planning princi-
ples—systematic logic and frame-by-frame snapshot of warfare—by shifting
their meaning in relation to space, time, and strategic actors. Objectives no

longer have to be fixed endpoints but rather fluid constructs that emerge within
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the continuous evolution of the planning syndicate. Rather than being merely
a challenge, uncertainty becomes a fundamental premise of operational design.
Critical decision-making convergence points arise where Al agents and human
planners converge into a continuously evolving decision-making rhizome.® This
transformation moves military planning beyond rigid linearity and traditional
group decision-making constraints toward adaptive, self-regulating syndicates,
leveraging AI’s cognitive and analytical capabilities. Al agents cease to be mere
reactive tools and instead become active participants in operational design—
shaping strategy rather than merely executing predefined tasks.

Winning in peer-to-peer conflict, or even against a numerically superi-
or adversary, has historically relied on superior cognition to generate sudden
and unforeseen disruption.” From a Finnish perspective, it is evident that the
country’s survival during the 1939 Winter War would not have been feasible
had static trench warfare been favored over tactical mobility, counteroffensives,
and leveraging the local battlespace conditions for engagements. Surprise has
consistently been a transient phenomenon—a fleeting window of opportunity
sustained solely through tempo, defined as the dynamic interplay of speed and
unpredictability. This, in turn, necessitates decentralized command structures,
an acute awareness of risk, and cognitively demanding military judgment.®
The fundamental principles of operational-level warfare have remained largely
unchanged. Contemporary conflicts further substantiate this reality: the Russo-
Ukrainian War has exemplified disruptive applications of unconventional op-
erational thinking, incorporating a synergistic combination of disinformation
campaigns, land-based maneuvers, and the denial of maritime dominance
through unmanned surface vessels. Similarly, the annexation of Crimea, execut-
ed by unmarked military personnel colloquially referred to as “little green men,”
parallels historical instances of strategic deception, such as the Trojan horse or
the airborne assault on Belgium’s Fort Eben-Emael—operations that profound-
ly redefined prevailing conceptions of what is operationally feasible in warfare.

This article contends that the rapid advancements in Al technology have the
potential to elevate operational art to unprecedented levels of unconventional
thinking. While traditional maneuver warfare theories have predominantly cen-
tered on the physical domains, emerging technologies are increasingly disman-
tling these boundaries, enabling a more expansive and fluid conceptualization
of conflict. This article argues that the core principles of warfare—surprise and
speed—will remain integral; however, the operational maneuvers of the near
future will progressively transcend conventional domains, continuously rede-
fining feasibility and broadening the spectrum of possible military actions.

This article analyzes how Al multiagent systems reframe operational art
and disrupt planning processes in warfare. This posits that military operational
thinking and decision making will face a paradigmatic shift, catalyzed by the
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emergence of Al agents and multiagent systems as defining constructs in future
operational environments. Artificial intelligence is no longer an abstract theo-
retical construct but a tangible and operationally integrated force multiplier, as
evidenced already by the ubiquitous deployment of generative Al architectures,
such as ChatGPT. The Al-driven paradigms analyzed in this stcudy—AI agents
and MAS—represent an advanced evolutionary leap in computational autono-
my, characterized by disruptive potential that redefines the foundational prin-
ciples of operational art and strategic command structures. Gordon Moore’s
1965 prediction of exponential technological progress, based on the doubling
of transistor density, laid the foundation for decades of innovation. Today, the
advent of Al agents and MAS systems accelerates this trajectory, granting agile
and adaptive organizations a decisive strategic advantage. In contrast, entities
that remain reliant on rigid, bureaucratic planning structures and cumbersome
processes risk obsolescence. Within military organizations, human-centered
decision making may become a limiting factor if legacy planning paradigms
continue to be maintained without adaptation to the evolving technological
landscape.

The Need for a Paradigm Shift in Military Convention
Ben Zweibelson has argued that artificial intelligence challenges the founda-
tional philosophical pillars of operational art.” The integration of Al agents can
help shift military planning away from deterministic, Newtonian-style linear-
ity and toward a model that embraces complexity, emergence, and dynamism.
This transition necessitates not only technological investment but also a funda-
mental cultural and paradigmatic shift within military organizations. The mil-
itary profession must evolve beyond institutional inertia and actively integrate
complexity-driven operational methodologies to leverage Al-human collabo-
ration. Linear and hierarchical planning processes are no longer sufhcient to
win against an opponent also aiming for relative advantage through leveraging
rapidly emerging dilemmas. This will necessitate a paradigm shift in military
doctrine toward more flexible and self-organizing decision making to keep up
with the rate of change possible.

The excessive reliance on bureaucratic control mechanisms and doctrinal
standardization within military organizations presents a structural impedi-
ment to innovative cognition and the evolution of adaptive decision-making
frameworks.'® This institutional rigidity fosters a competency trap, wherein or-
ganizations become self-referentially entrenched in established methodologies,
misperceiving them as universally optimal, thus impairing their capacity for
epistemic adaptation and strategic responsiveness in dynamic operational con-
texts.'" Hierarchical decision making and static planning may result in a loss of

operational flexibility, allowing an adaptive enemy to outmaneuver overly rigid
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Figure 1. The tension between complexity and linearity in multiparadigmatic bat-
tlefield planning
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operational thinking. The operations in Afghanistan and Iraq exemplified how
rapidly changing battlefield conditions rendered traditional planning models
ineffective, leading to strategic miscalculations.'

Figure 1 illustrates the tension between linear and complex operational art,
where two distinct paradigms can intersect on the future battlefield. The pur-
pose of this depiction is not to argue for the superiority of either approach but
to analyze the reality of warfare and military planning from two different per-
spectives. The traditional linear planning mental model is rooted in reductionist
thinking, where complex phenomena are deconstructed into discrete, manage-
able components. This article, however, posits that Al applications introduce
a disruptive dimension to military planning, enabling novel approaches to ad-
dressing threats within a dynamic and multifaceted operational environment.
In particular, the multiparadigmatic nature of the contemporary battlespace,
along with the inherently complex and dynamic character of operational real-
ity, necessitates the continuous evolution of military planning and operational
art. The development of Al should be perceived as an opportunity rather than
a threat. It is essential to recognize that Al is not merely another “instrument”
in the historical progression of military technology, gradually enhancing war-
fare through incremental advancements, nor just a decision-support system; in-
stead, it can establish a novel operational environment where strategic choices,
situational awareness, and operational thought evolve in constant interaction
with multidimensional data flows. Thus, Al does not simply provide more ef-
ficient means of responding to changes in warfare; rather, it can alter the very

conceptualization of warfare itself by generating new situational developments,
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enabling emergent strategies and decentralizing operational decision making in
ways that challenge traditional command structures and linear planning para-
digms. In this sense, Al is not merely a solution to the challenges of modern
warfare—it constitutes an entirely new paradigm for understanding, organiz-
ing, and executing military operations.

We can first analyze whether Al agents could calculate, model, or simulate
the complexity of warfare to a level of rationalist and mechanistic paradigm.
This is plausible, as Al systems can filter, structure, and distill vast, multilayered
information flows—often surpassing human cognitive capacity—into clear and
actionable decision alternatives.'* However, warfare and even a conflict is always
a reciprocal hostile activity. The degree to which Al influences warfare com-
plexity depends on its design and operational application. If Al is used primar-
ily for data reduction and simplification, it risks reestablishing a deterministic,
mechanistic approach to military planning, limiting adaptability in emergent,
nonlinear conflict environments. Conversely, when Al is integrated within an
iterative, emergent, and complexity-embracing operational framework, it can
enhance adaptive decision making, deepen situational awareness, and facilitate
dynamic actions. Ultimately, the human role remains decisive—military pro-
fessionals determine whether Al functions merely as an information-reduction
tool or as a catalyst for embracing complexity and fostering emergent strategic
thinking.

Figure 2 illustrates a paradigm shift that will be driven by multiagent
systems. Real-time operational planning becomes feasible through data auto-
mation, multiagent network intelligence, and enhanced human-machine in-
tegration. In traditional, static operational planning, enemy actions must be
predicted well in advance, as dynamic responses during combat situations are
severely limited. Historically, predictions relied heavily on extensive manual
data management, typically handled via cumbersome spreadsheets emphasizing
data entry over cognitive teaming. MAS fundamentally transforms this process
by integrating information with unprecedented precision and significantly mit-
igating cognitive biases inherent in human-centric planning. Rather than elim-
inating the need for predictive activities, MAS refines and improves prediction
accuracy through artificial intelligence. Automated management of information
overload, combined with an emergent and dynamic human-machine planning
interaction, ensures continuous adaptation. Multiagent coordination further
supports decision making, enabling tactical adjustments in real-time combat
scenarios, provided sufficient authorization. The introduction of MAS radically
compresses both spatial and temporal dimensions within the battlespace. Con-
sequently, operational planning undergoes a profound paradigm shift, adopt-
ing a multiparadigmatic approach centered around dynamic human-machine
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Figure 2. Static versus nonequilibrium warfare
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teaming. This transformation is crucial for addressing the inherent unpredict-
ability and instability of future warfare environments.

Historically, the center of gravity has been perceived as the enemy’s critical
focal point, the disruption of which would lead to the collapse of the entire sys-
tem."* This perspective is rooted in mechanistic thinking, where the adversary is
conceptualized as a hierarchical and predictable system. Operational planning
has also been based on the assumption that targeting strategic nodes—such
as command centers, logistical networks, and key capabilities—is sufficient to
achieve the objectives of warfare.”” This model has proven effective in tradi-
tional conflicts and during battles with superior forces where warfare has been
clearly delineated and structured. However, in asymmetric and hybrid oper-
ations, the adversary can be a decentralized and adaptive network in which
focal points continuously shift.'® In preparing the abilities to fight near peer
enemies, the static and predefined center of gravity no longer provides a viable
strategic framework, as modern military operations require continuous situa-
tional awareness updates and adaptive decision-making mechanisms. In con-
temporary warfare, center of gravity should be understood as an evolving and
context-dependent phenomenon, emerging in real-time as a result of various

factors and environmental changes. Instead of focusing on striking a fixed cen-
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ter of gravity, operational planning can leverage multiagent systems and Al to

map how an enemy’s critical structures evolve dynamically.
p y y Y-

Current Research on Human Collaboration

with Multiagent Systems

Al research has transitioned toward a paradigm that fuses adaptability with
structured planning, reactivity with cognitive modeling, and emergence with
self-organization, creating an increasingly seamless and autonomous decision-
making framework.” This shift represents a departure from deterministic,
rule-based systems of the 1950s, which were limited in scope and lacked sit-
uational awareness or contextual learning. Today, Al agents have evolved into
sophisticated, autonomous systems leveraging deep learning, reinforcement
learning, and large language models (LLMs) to address complex, multilayered
challenges.'® Unlike their predecessors, these Al agents are not merely reactive
tools; they now engage in higher-order decision making, problem-solving, and
dynamic environmental interaction."” Their integration into both civilian and
military applications is redefining intelligence analysis, operational planning,
and command structures, enhancing speed, adaptability, and strategic foresight.
Looking ahead, Al agents are poised to transition from digital environments to
real-world physical operations, particularly in robotics and autonomous sys-
tems where they will navigate, assess, and act independently within dynam-
ic, unpredictable terrains.”® This evolution requires advanced sensor fusion,
real-time data processing, and context-sensitive decision making, ensuring Al
systems adapt fluidly to changing operational conditions. As Al’s role extends
beyond passive computation into active execution, its impact on warfighting,
logistics, and battlefield autonomy will become increasingly foundational rather
than supplementary.

The defining characteristic of Al agents is their ability to operate autono-
mously while interacting with their environment. Unlike traditional software
systems that follow static, predefined rules, Al agents sense, interpret, and adapt
to new situations in real time. They leverage sensors to collect stimuli—such
as sound, text, and images—and process this data to support decision mak-
ing. This capability distinguishes Al agents from conventional software, which
lacks the flexibility to adjust to evolving conditions.?! Al agents can be broadly
defined as autonomous entities that function independently yet engage dynam-
ically with other agents and their surroundings. Their core attributes include
autonomy, social intelligence, reactivity, and proactivity.”

The future of Al agents is closely tied to their increasing autonomy, adap-
tive learning, and self-organizing capabilities, which are crucial for the evolu-
tion of more complex multiagent systems.” The key distinction between Al
agents and MAS lies in the complexity and scalability of their application do-
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mains. While an individual Al agent can efficiently perform a specific task,
MAS enables decentralized decision making, real-time adaptability, and emer-
gent problem-solving, making them particularly valuable in highly dynamic
and uncertain environments.”* MAS consists of autonomous agents that can
either collaborate or compete to achieve shared objectives. One of their primary
advantages is their ability to decompose complex problems into smaller, man-
ageable subproblems, allowing for parallel computation and real-time decision
optimization.” MAS systems are uniquely suited for environments requiring
both distributed intelligence and dynamic adaptability. By leveraging collec-
tive intelligence, swarm behavior, and coordinated learning, MAS can generate
synergistic effects that surpass the capabilities of individual agents. This allows
them to enhance system-wide efficiency, optimize resources, and increase resil-
ience against disruptions.*

Drone swarms are a concrete example of applying multiagent system the-
ory to dynamic combat environments, and their significance in autonomous
warfare is growing.”” Swarming behavior refers to the real-time, coordinated
operation of multiple autonomous agents acting as a unified whole. Each agent
operates independently but synchronizes its decision making with others with-
out centralized control, enabling faster responses compared to traditional sys-
tems.”® With localized situational awareness and rule-based decision making,
the system remains both adaptive and resilient under rapidly changing condi-
tions. Intelligent communication within the swarm allows for real-time data
sharing, enabling sensor drones to detect threats or targets and direct armed
units accordingly.?” Drone autonomy enables coordinated collaboration with-
out continuous human intervention, and cooperative methods developed on
this basis support effective swarm behavior across various operational environ-
ments.”” Swarm technologies are expected to play a critical role in future armed
forces seeking to outpace adversaries in decision-making and operational tem-
po within complex and fast-evolving combat scenarios.’® The United States
latest planned Boeing F-47 sixth generation stealth fighter jet exemplifies the
integration of swarm intelligence and Al-based agent technology into a single,
advanced system.*

MAS systems elevate the operational capabilities of Al agents to a new lev-
el. Their decentralized architecture enables the efficient and flexible resolution
of complex, large-scale problems, making them highly adaptable to dynam-
ic environments.*> Moreover, MAS systems leverage synergistic effects, where
the collective intelligence of individual agents leads to emergent behaviors and
solutions that surpass the sum of their individual capabilities.** According to
recent publications, Al agents are transforming military planning and execution
in the following 10 key areas.”

The benefits offered by Al agents and multi-agent systems extend broadly
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Figure 3. Adaptive battlepace planning framework.
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across military planning and operational activities. These technologies can en-
hance command processes, optimize resource utilization, and support decision
making in complex and rapidly evolving environments. Most importantly, Al
agents can introduce noninstitutionalized novel alternatives, generating solu-
tions and decisions that are developed interactively—learning from past opera-
tions and adversary actions to refine and design future actions. Looking ahead,
the advancement of Al agents and MAS systems will unlock new opportunities
to merge human and Al capabilities, paving the way for more efficient, adap-
tive, and innovative operational models. This evolution will inevitably reshape
operational art and influence the organization of planning syndicates, driving
military strategy toward greater agility and intelligence-driven execution.

At this point it seems already clear that Al agents represent a paradigm-
disrupting technology, not a fleeting trend, and their influence extends across
tactical, operational, and strategic levels.*® Organizations increasingly integrate
Al agents as virtual team members, leveraging them for knowledge manage-
ment, workflow coordination, and complex operational execution.” As the
technology evolves, Al agents transition from simple assistants to autonomous
entities capable of decision making, environmental adaptation, and achiev-
ing strategic objectives with minimal human oversight.*® This transformation
signals a fundamental shift in both technological and operational paradigms,
with far-reaching implications for planning effectiveness, strategic agility, and
emergent decision architectures. Military organizations must embrace the dis-
solution of rigid, deterministic models and move toward fluid, adaptive, and
Al-enhanced frameworks that align with the realities of modern conflict.

The primary challenge of this technological transformation is not merely
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the performance capabilities of Al agents but their acceptance within military
organizations as integral components of operational planning and decision mak-
ing. Sarvash Sawant et al. highlight three critical concerns: the transparency of
Al-driven decision making, the formal delineation of its role within operational
structures, and the trust that military personnel place in autonomous systems’
evaluative capacities.” Excessive Al autonomy risks obscuring accountability,
increasing strategic uncertainty, and diminishing critical human judgment,
particularly if Al agents operate beyond the comprehension and oversight of
human commanders.*” Conversely, well-integrated and applied Al agents could
enable a novel paradigm of autonomous operational planning, characterized
by unprecedented speed, adaptability, and initiative in decision-making. Con-
sequently, the radical adoption of Al-driven military planning necessitates a
fundamental redefinition of operational thinking—one that deeply accounts
for the capabilities and limitations of these technologies and systematically re-
evaluates Al agents’ roles within military operations at a foundational level.

As has become clear, MAS consists of autonomous agents, which can be
either software- or hardware-based components working collectively to achieve
a common objective.”" The core attributes of these systems include:

*  Decentralized decision making: MAS agents can operate auton-
omously and make decisions without reliance on a centralized com-
mand structure.

*  Scalability: The system can adapt to operations of varying scales and
types.

*  Adaptability: MAS can respond to real-time changes in the environ-

ment and anticipate emerging threats.

Agents within MAS can be homogeneous (identical in function and capa-
bility) or heterogeneous (specialized with different roles and abilities), allowing
for efficient execution of complex tasks.”> While AT offers significant advantages
in analytical and administrative tasks, its role as a leader or in fostering social
cohesion remains challenging. Military leadership requires not only decision
making but also human empathy, social intelligence, and intuitive understand-
ing of complex political and cultural factors. These limitations define the extent
to which Al can fully replace human decision making in critical military situ-
ations.

Al agents can already offer a decisive advantage in military operations by
automating repetitive and high-volume tasks, allowing human operators to fo-
cus on complex, strategic, and creative decision making. Beyond task automa-
tion, Al agents and MAS can process real-time data streams, detect emerging
patterns, and execute high-speed strategic decisions with unmatched preci-
sion.®® This capability is particularly critical in military operations, where fast
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data-driven decisions can directly influence mission success. Al agents enhance
operational efliciency, reduce cognitive overload on human planners, and pro-

vide real-time adaptability in rapidly evolving combat environments.

Paradigmatic Disruptions in Warfare:

Lessons of Unconventional Thinking

Future warfare scenarios are likely to become increasingly complex, faster-paced,
multiparadigmatic, and conceptually more challenging to comprehend. This is
particularly true in conflicts involving near-peer adversaries with highly trained
officer corps, who may demonstrate minimal regard for institutionalized rituals
or legal constraints on fair warfare. Engaging a near-peer adversary—whether
through direct confrontation or proxy conflicts—will inevitably incorporate fa-
miliar elements of past military engagements, including established methods,
strategies, and operational practices, and these can be augmented by progres-
sively faster adaptation cycles and accelerated deployment of emerging tech-
nologies. However, such developments primarily reflect increased efficiency in
applying existing methodologies rather than a fundamental shift in the nature
of warfare. While adaptation and incremental innovations remain crucial, they
are not the primary focus of this article. Beyond simply accelerating existing ap-
proaches, strategic advantage may also emerge through entirely novel methods
and unconventional means.* Additionally, the relatively unexplored operation-
al domains of space and cyberspace introduce further layers of disruption. To
contextualize this shift, the concept of paradigmatic surprise is introduced into
military theory, illustrated through historical case studies, and linked to the
planning process.

Paradigmatic surprise is a cognitive effect imposed on an adversary through
actions that cannot be comprehended using existing mental models and con-
ceptual frameworks. In military contexts, surprise is traditionally understood in
terms of unexpected force posturing, troop numbers, or unforeseen movement
vectors. However, in such cases, the advantage is still gained within the estab-
lished and mutually understood parameters of warfare. In contrast, paradigmatic
surprises arise from actions that fundamentally disrupt the prevailing paradigm,
necessitating entirely new indicators to assess their impact. In the realm of tech-
nological innovation, radical advancements are often distinguished by whether
their capabilities are measured using entirely new performance indicators.”

As previously suggested, future warfare may challenge the Newtonian
deterministic paradigm that underpins current ontological and epistemologi-
cal approaches to warfighting and operational planning. This evolution plac-
es increasing demands on military organizations to cultivate innovation that
transcends institutional rigidity. With Al-enhanced collective cognition, para-

digmatic surprises may not only become a recurrent feature of modern warfare
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but also an essential element of contingency planning. Although history offers
numerous instances of paradigmatic surprise, these events were often incom-
prehensible at the time they occurred—only later were they fully understood
in hindsight. When first encountered, their very nature obscured whether an
operation was actively unfolding, often delaying an effective response until it
was rendered futile. Even though these surprises seemed unpredictable in the
moment, the activities were nevertheless devised within the planning groups
of one antagonist—the surpriser’s. As such, even MAS-augmented and broad
contingency planning might not have prevented the activities, but it could have
been extremely helpful in recognizing the disruptive situation as unfolding ag-
gression and in designing timely countermeasures to the new reality. Therefore,
the following examples are not intended to predict specific future actions but
rather to illustrate how war paradigms have been disrupted in the past and
potential superior cognitive capabilities can conceptualize the paradigms again

also.

Superiority through Surprise Instead of Mass

The German victory in France in 1940, often characterized by the term b/itz-
krieg, represented an unprecedented development in modern warfare. The
assault through the Ardennes began on 10 May 1940.% At the time, France
was considered the militarily superior power and had spent the previous two
decades preparing for a potential conflict.”” Nevertheless, Germany devised a
military solution that bypassed the previously assumed strengths of conven-
tional warfare, achieving a decisive and unexpected success. Several key factors
contributed to the German victory and the element of surprise. The concentra-
tion of highly mobile panzer divisions, led by bold and aggressive commanders,
spearheaded the offensive in a manner without historical precedent.® Accord-
ing to Richard Shuster, Germany’s success can be attributed to the innovative
employment of armored forces, maneuver warfare tactics that disrupted the
conventional notion of a linear front, and a novel conceptualization of military
command structures.”’ These strategic innovations rendered obsolete the carlier
emphasis on numerical superiority and massed formations as the primary deter-
minants of military effectiveness.

During the Falkland Islands War (1982), Argentina achieved operational
surprise but failed to effectively respond to Britain’s strategic adaptation, lead-
ing to the ultimate failure of its campaign. Similarly, during the Yom Kippur
War (1973), Syria and Egypt executed a well-coordinated, large-scale offensive
against Israel, yet Israel’s ability to improvise and rapidly adjust its defensive
strategy enabled it to shift the course of the war in its favor. These cases illus-
trate that surprise alone does not secure strategic success. The decisive factor is

not the initial disruption of an opponent’s expectations, but rather the capacity
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to exploit that moment of shock and sustain a dynamic response to the evolv-
ing battlespace. For mechanistic organizations, this underscores the necessity of
integrating innovation-seeking behaviors into their structural and cultural dy-
namics. Adaptation cannot be a reactive measure; it must be an inherent feature
of military planning and execution, ensuring forces remain fluid, responsive,

and attuned to emergent complexities in warfare.”

Separatists or Joint-Level

Special Operation Forces of Russia

During the early hours of 27 February 2014, special operations forces from the
Russian Special Operations Command (SOC) seized the Crimean parliament
building.”® These SOC troops, described as the special operations unit “most
directly at the hands of the political leadership,” had only recently been official-
ly established in March 2013 and were modeled after the United States Delta
Force and the United Kingdom Special Air Service.”” The operation diverged
significantly from prevailing Western special operations doctrines, particularly
those emphasizing military direct action. The soldiers did not wear identifying
insignia, as required under international law, and the Russian government de-
nied any involvement. Instead, the operatives were publicly portrayed as local
civilians. The operation demonstrated a high degree of coherence across all levels
—from tactical execution to strategic communications and political-strategic
maneuvering—ultimately achieving its objectives without direct military con-
frontation.

The operation was executed at the tactical level through covert means and
conducted without direct combat. While it did not constitute a disruptive in-
novation in special operations at the tactical level, its impact at the operational
level created a paradigmatic surprise. It challenged the binary distinction be-
tween war and peace, contradicted the Western emphasis on the right to peace-
ful protest, and did not fit conventional definitions of terrorism. The inability
to conceptualize or even name the situation led to a disruption in recognizing
it as a military operation altogether. Although carried out at the tactical level,
this swift and decisive action undermined the cognitive frameworks of the time,
achieving a fait accompli before Ukraine could respond effectively. By the time
Ukrainian authorities could react, Russian second-echelon forces were already
positioned.*® The tactical maneuver rapidly escalated into strategic-level conse-
quences. More than two weeks later, Western media outlets continued to refer
to the Russian operatives as “armed gunmen” and “separatists.”* Within just 19
days, a rigged referendum had already taken place, leading to the formal annex-
ation of Crimea by Russia. Throughout this period, special operations forces

were still publicly labeled as “pro-Russian armed forces,” and major Western
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news sources, such as BBC, framed the event as the Crimean parliament hav-
ing “formally applied to join Russia.” This cognitive and political disruption
persisted among Western governments, as they struggled to categorize an event
that defied existing paradigms of warfighting. While this operation redefined
the contemporary understanding of military action, the future of warfare may
introduce even greater disruptions, as operations increasingly evolve into multi-
domain engagements that transcend traditional conceptual boundaries.

The historical case study of Russia’s operation in Crimea provides valuable
insights into contemporary cognitive deficiencies in military planning process-
es. First, the operation disrupted existing mental models used to conceptualize
military situations, thereby significantly delaying the sensemaking phase, which
constitutes the first and most critical step of any military planning process.
Whether this phase involves intelligence preparation of the operational envi-
ronment—through mapping, factor analysis sheets, or other methodologies—
effective sensemaking requires the appropriate cognitive tools to identify key
challenges and fully comprehend the problem.”® The process of naming plays
a fundamental role in framing a given situation.”” It is conceivable that the
disruptive cognitive capabilities of Al-driven multiagent systems could have
enhanced defense planning by recognizing the potential risk of a modern-day
Trojan horse operation before its execution. Moreover, the ability to challenge
institutional rigidity in planning teams, as well as the prevailing ontological and
epistemological frameworks of warfare, could have provided a cognitive advan-
tage in understanding the unfolding situation and, consequently, formulating
effective responses. It is also possible that a viable countermeasure already exists
but remains unrecognized due to cognitive constraints imposed by preexisting
mental models.

The conventional temporal construct in military planning is misleading,
as it relies on static and spatial assumptions that fragment operational reali-
ty into predefined phases. This reductionist approach can restrict adaptability
in responding to dynamic and uncertain situations, particularly when plan-
ning is anchored in preestablished scenarios that fail to account for the emer-
gent and adaptive nature of modern warfare. The Crimean operation provides
a compelling example of how Russia integrated hybrid warfare elements—
disinformation, rapid special forces deployment, and political uncertainty—to
manufacture strategic surprise. This represents a cognitive bias toward surprise,
where the disruption was not merely a result of tactical execution but rather a
deliberate exploitation of information saturation and deception. The objective
was to distort and disrupt adversarial decision making, which was predisposed

to mechanistic, symmetrical warfare constructs.
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Toward Novel Military Thought:

The Synergy of Human and Multiagent Systems

Within operational art, planning syndicates will become even more pivotal in
achieving complexand dynamicobjectivesand in surpassing more commander-
driven approaches. Recent advancements have expanded the concept of team-
work and decision making to incorporate human-machine collaboration.’®
Al agents can integrate advanced artificial intelligence technologies, such
as machine learning, to enhance their adaptability, efficiency, and decision-
making capabilities.”” This transformation is particularly valuable in military
planning, where adaptive, high-speed solutions are essential to address com-
plex, multidomain operational challenges. Al agents extend the role of gener-
ative Al beyond traditional support functions—rather than merely assisting
human operators, they can act as independent agents, collaborating or even
autonomously executing tasks when required. Al-driven agents operate 24/7,
processing vast streams of battlefield intelligence, command center data, and
real-time communications. This continuous, high-speed data synthesis im-
proves situational awareness, optimizes strategic responses, and reduces hu-
man cognitive burden, reinforcing faster and more precise decision cycles in
modern warfare.

The cognitive demands placed on human operators in human-AI collabora-
tion have already undergone a significant transformation. While certain cogni-
tive burdens, such as information gathering, can now be delegated to generative
Al critical tasks—including information verification and cross-referencing—
remain intrinsically human responsibilities. This shift has also introduced new
cognitive challenges associated with response integration, wherein Al-generated
information must be critically assessed for contextual relevance, alignment with
intended objectives, and suitability for the target audience. Consequently, the
human role is evolving from that of an executor to that of an overseer.® Nathan
J. McNeese et al. examined human-Al teams in emergency response scenari-
os and found that teams integrating Al significantly outperformed all-human
teams in shared situational awareness and task efficiency, despite a decline in
perceived shared cognition.®’ In the context of military planning teams, re-
search has highlighted not only the critical role of internal information-sharing
but also the necessity of external coupling—Ileveraging expertise beyond the
immediate team. Effective decision making in novel and dynamic operational
environments depends on the ability to access multidisciplinary insights.®* If
Al-generated knowledge can provide reliable and timely access to diverse fields
of expertise, Al agents may fundamentally disrupt traditional external network-
ing paradigms.

Humans have a natural tendency to oversimplify complex and ambiguous

phenomena, perceiving them as more structured and controlled than they truly
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are. This cognitive bias limits critical discourse and prevents deeper exploration
of alternative perspectives, thereby constraining the recognition, comprehen-
sion, and learning of new insights.®> During the operational planning process,
Al agents serve as force multipliers by augmenting human expertise and enhanc-
ing the capacity to manage complexity. They can assist in strategic planning by
autonomously distributing tasks, integrating external intelligence sources, and
continuously refining their own performance. Their role becomes particularly
vital during wargaming and scenario analysis, where Al-driven simulations can
rapidly generate and assess thousands of alternative courses of action in real
time. While human planners rely on cognitive reasoning and experience, Al
agents provide a systematic, data-driven approach that significantly accelerates
decision cycles and increases strategic foresight. Iterative feedback loops and
machine learning mechanisms further refine Al agents’ accuracy, adaptability,
and responsiveness, making them indispensable tools in modern multidomain
operations. Their ability to process vast intelligence streams, optimize dynamic
decision making, and function autonomously cements their role as essential
components of next-generation operational planning frameworks.*

Al agents are no longer passive decision-support tools; they actively en-
gage in the planning process as predictors, critics, advisors, and even leaders.
This evolution demands the development of highly adaptive, resilient, and
efficient Al agents, capable of navigating complex operational environments,
augmenting decision making, anticipating situational shifts, and aligning ac-
tions toward shared strategic objectives.®> This human-AI synergy fosters a non-
linear, emergent approach to decision making, enabling enhanced adaptability
in responding to the intricate, rapidly evolving challenges of modern warfare.
The integration of decision-making rhizomes—decentralized, non-hierarchical,
continuously evolving decision structures—transforms how military organiza-
tions perceive and react to complexity.

Figure 4 presents key terms illustrating the significance and role of MAS
in the context of operational planning. Al-driven autonomous agents are not
merely auxiliary tools; rather, they can function as independent entities within
operational planning, capable of generating, optimizing, and executing com-
plex operational plans in real time. According to Michael Mayer, integrating
Al with advanced sensors and autonomous systems enables a self-organizing
observe-orient-decide-act (OODA), allowing tasks to be executed without
direct human oversight.*® This advancement could drive a shift toward deci-
sion-centric warfare, where Al agents not only support but fundamentally re-
frame military decision-making processes by continuously generating decision
points and courses of action. With Al-driven operational planning, the tradi-
tional hierarchical and prescripted planning model can be replaced by a dynam-
ic, decentralized, and self-learning system in which Al agents autonomously
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Figure 4. From static frameworks to emergent design
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analyze situational awareness, devise adaptive strategies, and coordinate force

deployments in real time.*’

Redefined Operational Understanding

The People’s Liberation Army (PLA) perceives the future of warfare not as a con-
tinuation of traditional strategic logics but as a contest over the ability to define
and reframe the evolving rules of conflict engagement. By integrating artificial
intelligence into its strategic calculus, the PLA seeks to anticipate, shape, and
dictate the trajectory of military scenarios before adversarial forces can cogni-
tively and structurally adapt to the altered battlespace.®® However, the assump-
tion that Al can singularly supersede human decision-making complexities
ignores a fundamental reality of warfare—its emergent and complex-adaptive
nature. Historical military paradigms have repeatedly overestimated technolog-
ical determinism, neglecting the intricate web of strategic, economic, and socio-
political entanglements that continuously redefine operational realities. Warfare
is not a closed system governed by fixed inputs and predictable outcomes; rather
it is an open, recursive, and self-organizing phenomenon, where innovation
and adaptation coalesce in unpredictable ways. For instance, the blitzkrieg con-
cept has often been mythologized as a linear and mechanistic breakthrough,
yet modern historiography suggests that the Wehrmachr's operational artistry
was far more nuanced than merely a doctrine of speed and armored maneu-
ver.®” Similarly, contemporary Al-driven decision architectures including multi-
agent systems risk becoming cognitively entrapped within rigid epistemological
boundaries that fail to capture the ever-evolving nature of military conflict. The

critical question, then, is not whether Al can provide superior decision making,
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Table 1. The impact of the Al multiagent systems

Zweibelson and Paparone's critiques of
contemporary challenges

“Perspectives on Future Operational Art:
The Impact of Al MAS”

1. The challenge of the Newtonian para-
digm: from determinism to complexity
The Newtonian, linear way of thinking em-
phasizes causality and predictability.

Al multiagent systems' iterative and emer-
gent analyses enhance our understanding
of complex operations while deconstructing
traditional deterministic warfare models.
This shift challenges established planning
paradigms and necessitates more adaptive,
dynamic mechanisms.

2. The ontology and epistemology of warfare
Traditional concepts like centers of gravity
and operational levels are outdated and
poorly suited for addressing modern com-
plex threats.

Al multiagent systems’ adaptive knowledge
models promote paradigm diversity, sur-
passing traditional linear and hierarchical
frameworks.

3. Human-machine collaboration: a new
division of roles

The relationship between humans and
machines can no longer be based on a
commander-tool model.

Al multiagent systems transform thinking
into a collaborative process, where ma-
chines generate innovative solutions and
continuous learning becomes integral to
strategic adaptation.

4. Complexity and emergence in military
planning

Dynamic and complex models challenge
conventional mathematical frameworks,
providing alternative perspectives on fluid,
nonlinear, and multidimensional operational
dynamics.

Al multiagent systems integrate multidis-
ciplinary data sources and dynamically
anticipate changes, enabling continuous
and adaptive emergent planning.

5. Institutional rigidity versus innovation
Institutional inertia perpetuates outdated
models, stifling innovative approaches and
preventing the assimilation of new para-
digms into operational thinking.

Al multiagent systems can disrupt institu-
tionalized thinking by providing alternative,
objective perspectives. However, their im-
pact depends on an organization’s flexibility
and willingness to adapt.

Source: based on Ben Zweibelson, “Breaking the Newtonian Fetish: Conceptualizing War Dif-
ferently for a Changing World,” Journal of Advanced Military Studies 15, no. 1 (Spring 2024),
https://doi.org/10.21140/mcuj.20231501009; Christopher R. Paparone, “How We Fight: A Crit-
ical Exploration of U.S. Military Doctrine,” Organization 24, no. 4 (2017): 516-33, https://doi.
org/10.1177/1350508417693853; Thom Hawkins, “We Are All Agents: The Future of Human-Al
Collaboration,” Modern War Institute, 28 August 2024; and J. Caballero Testén, "The Role of
Automated Planning in Battle Management Systems for Military Tactics,” Expert Systems with
Applications 297 (2025), https://doi.org/10.1016/j.eswa.2025.129259

but whether it can transcend the human tendency toward rigid doctrinal fram-
ing and enable new heuristics for navigating complexity and uncertainty. Could
Al rather than merely optimizing existing military methodologies, act as a cata-
lyst for post-linear operational design thinking, wherein strategy is conceived as
an iterative, multidimensional, and nonstatic process rather than a preordained
sequence of actions?

In the technological domain, surprise can create new opportunities, par-
ticularly when combined with the ability to exploit a rapidly evolving military
environment. Chinas Al strategy appears to place considerable expectations

on a single technological solution, a historically common yet often flawed ap-
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proach.”” However, it is crucial to recognize that historical patterns do not re-
peat in a deterministic manner, and assuming linear progression in military
development can be misleading.

The advancement of artificial intelligence and autonomous systems may
constitute a military revolution akin to how the atomic bomb diverged from the
tank during World War II. The tank enhanced and accelerated traditional war-
fare, reinforcing mobility and firepower but leaving the fundamental principles
of land warfare intact. In contrast, the atomic bomb completely transformed
the nature of war, shifting the focus from operational engagements to strate-
gic deterrence and redefining conflict as an existential threat. Similarly, Al and
autonomous systems may not merely optimize current military practices but
could fundamentally alter the paradigm of warfare, redefining the role of the
human on the battlefield and challenging traditional conceptions of conflict.

Discussion

Throughout the history of warfare, technological advancements—such as air-
craft, tanks, and siege towers—have been pivotal in securing operational superi-
ority and shaping the evolution of operational art.”! Traditionally, military tools
have been defined by human control and innovation, often leading to rapid
and radical shifts in warfare (e.g., the disruptive impact of drones in Ukraine).
However, the rise of artificial intelligence fundamentally disrupts this paradigm,
as it reconfigures the role of military tools—transforming them from passive,
human-operated instruments into partially autonomous agents capable of deci-
sion making and dynamic action alongside human operators. This transforma-
tion is not merely a technological leap, but a philosophical shift in how military
assets are conceptualized and employed. Warfare may no longer be solely an
instrumental activity dictated by human actors; instead, it could evolve into an
emergent and self-directed process, where Al and other advanced technologies
influence—or even establish—operational objectives autonomously.

While Jeremiah Hurley and Morgan Greene emphasize the importance of
data-driven thinking, history demonstrates that technological breakthroughs
alone have rarely determined the outcomes of wars.”? For instance, in the twen-
tieth century, mechanized warfare did not single-handedly resolve conflicts; it
was most effective when combined with flexible operational planning and the
ability to adapt to adversary movements. Similarly, Al and MAS offer unprece-
dented decision-making capabilities and operational agility, yet they also intro-
duce new vulnerabilities, such as cyber threats, reduced transparency in decision
making, and potential dependencies on data analytics, which may be suscepti-
ble to manipulation or misinformation. Consequently, the traditional typology
of military technology is not merely evolving—strategic decision making must

adapt to an increasingly complex and dynamic operational environment.
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Table 2. From the MAS dilemma to propositions

Dilemma

Al multiagent
system ability

Proposition

Causal reductionism is an
inadequate epistemology
for explaining a complex
world

The ability to continuously
discover new ways of repre-
senting data, whether visual,
narrative, or literary.

Al as an interpreter between
diverse participants, bridging
epistemological stances.

The enemy deliberately
creates complexity,
conceals intentions, diverts
attention, and remains an
active actor.

The ability to continuously
evaluate vast data sets and
construct representations,
models, and visualizations
free from institutionalized
cognitive biases.

Al continuously generates
enemy courses of action
(COAs), ranging from the
probable to the improbable.

Multidomain environments
increasingly require a mul-
tiparadigmatic approach.

The ability to assume diverse
roles within a syndicate,
incorporating multiple
perspectives and integrating
expertise from various fields.

Al assuming multiple planner
roles, introducing new
frameworks and perspectives
(human-to-Al ratio: 4:2 or
3:3).

Cognitively demanding
processes have proven
too complex to effectively
teach and comprehend for
a broad audience.

The ability to engage with
theoretical knowledge in
metaphysics, develop pro-
cesses, and design method-
ologies and methods.

Al as a facilitator within the
syndicate/planning team,
assisting the leader in select-
ing contextually appropriate
processes and methods.

Source: courtesy of the author, adapted by MCUP.

The operational environment can change rapidly—and historically, an
inability to adapt to shifting conditions has resulted in severe losses.”> The
adoption of multiagent systems is a pivotal component in the digitalization
of military decision making and the Al revolution. MAS enhances operational
capabilities by increasing decision-making speed, optimizing information uti-
lization, enabling decentralized operations, and fostering proactive planning,.
When effectively implemented, MAS facilitates near-real-time command and
control, making it indispensable in contemporary warfare. MAS represents a
shift toward a decentralized decision-making approach.

Operational planning cannot be confined to a singular or static paradigm;
instead, it must leverage multiple, interwoven theoretical frameworks that dy-
namically interact with one another. Traditional operational constructs, such as
the North Atlantic Treaty Organization’s (NATO) long-term NATO Defense
Planning Process or short-term Joint Targeting Process, rest on predefined struc-
tures and assumptions about the static nature of warfare. However, the modern
operational environment fundamentally disrupts these linear approaches, de-
manding a more fluid, emergent design perspective. Following Bergson’s phi-
losophy, the concept of duration resists segmentation into discrete phases, as
creativity and temporal continuity unfold as an indivisible, evolving process.”

Warfare, therefore, is not a linear sequence of events but a dynamic, heteroge-
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neous process that does not conform to a predetermined structure.”” This means
that military operations are not isolated stages but continuous, adaptive phe-
nomena that blend into one another. Recognizing and exploiting this continu-
ity is essential for contemporary warfare. War is not an ordered system, nor can
it be prescripted through static models—its shape and content emerge through
a complex interplay of adversarial actions, environmental shifts, and techno-
logical capabilities. As Ben Zweibelson argues, war should be understood as an
emergent, multilayered, and dynamically evolving phenomenon, in which con-
ventional static planning models are increasingly insufficient.”® Instead, adap-
tive, multiparadigmatic approaches provide the necessary epistemic agility to
navigate the inherent unpredictability of modern conflict and prevent decision-
making entrapment within outdated doctrinal constraints.

Multiagent systems introduce novel capabilities into operational planning,
enabling an accelerated decision-making cycle and a deeper, iteratively evolving
situational awareness. MAS transcend the cognitive boundaries of traditional
military decision making by integrating real-time analytics, multidimension-
al data processing, and the ability to dynamically adapt to complex scenarios
without the constraints of hierarchical command structures. MAS not only en-
hances operational planning efficiency but fundamentally alters its core prin-
ciples, shifting the focus from deterministic, predictive models to real-time,
emergent adaptation and context-driven decision making. This transition fos-
ters multiparadigmatic adaptability, where planning is no longer constrained
by predefined heuristic models but is instead rooted in self-organizing and
adaptive situational analysis. Future military strategies can no longer rely on
conventional hierarchical and linear frameworks; rather, they must integrate
networked, decentralized, and continuously evolving mechanisms that enable
flexible and iterative responses to an increasingly volatile operational environ-
ment. This marks a paradigm shift, wherein warfare ceases to be a unidirectional
and prescripted process and instead emerges as a self-reflective, self-adaptive
system—one in which operational planning and battlefield events coalesce into
an interconnected, continuously evolving ecosystem.

Traditional rigid command structures can create bottlenecks in the effective
utilization of new technologies and advanced decision-making frameworks.””
Thus, the integration of multiagent systems is not merely a technological ad-
vancement but fundamentally an organizational challenge—one that demands
resilience and epistemic agility—the ability to rapidly adapt to fluid operational
conditions and leverage new paradigms effectively. MAS can provide alternative
analytical frameworks for decision makers, acting as a mechanism that detects
strategic blind spots that human cognition might overlook. This fosters mul-

tiparadigmatic decision making, where multiple scenarios and interpretations
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can be evaluated simultaneously, mitigating the risk of cognitive entrenchment

within preordained assumptions.
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