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  RATIONALE 
For more than a century, military aviation has 
been shaped by a force-design paradigm centered 
on the concentration of capability within 
increasingly sophisticated airborne platforms. 
From tactical fighters and strategic bombers to 
airborne early warning aircraft, ISR systems, and 
airborne command-and-control nodes, military 
planners have traditionally sought to maximize 
combat effectiveness by integrating advanced 
sensors, weapons, communications, and mission 
systems into a limited number of high-value 
assets. 

This approach delivered significant operational 
advantages throughout much of the twentieth 
century. Advances in propulsion, avionics, sensor 
technology, precision-guided weapons, and 
networked communications enabled aircraft to 
perform increasingly complex missions while 
extending operational reach and lethality. 
However, these gains have been accompanied by 
a corresponding increase in acquisition costs, 
sustainment requirements, logistical complexity, 
and replacement timelines. 

As a consequence, many modern air forces now 
face a structural challenge. While contemporary 
aircraft provide unprecedented levels of 
capability, their growing cost and limited fleet 
sizes create operational vulnerabilities in highly 
contested environments. The loss, degradation, or 
temporary unavailability of even a single platform 
can generate disproportionate effects on mission 
execution and force readiness. 

Recent conflicts have reinforced the reality that 
the battlespace is becoming progressively more 
lethal, transparent, and contested.  

Integrated Air Defense Systems (IADS), long-range 
precision fires, electronic attack capabilities, cyber 
operations, space-based surveillance assets, and 
increasingly autonomous weapon systems have 
significantly reduced the survivability assumptions 
upon which many legacy force structures were 
built. 

Under these conditions, force effectiveness can no 
longer be evaluated solely through the 
performance characteristics of individual 
platforms. Instead, operational success 
increasingly depends upon a force's ability to 
maintain mission execution despite attrition, 
disruption, communications degradation, or the 
loss of critical nodes.  

The fundamental question is shifting from 
platform survivability toward mission survivability. 

This shift provides the conceptual foundation for 
Autonomous Collaborative Systems (ACS). 
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FROM PLATFORM-CENTRIC WARFARE 

TO MISSION-CENTRIC WARFARE 
ACS represents a transition from platform-
centric force design toward mission-centric 
operational architectures.  

Rather than concentrating critical capabilities 
within a limited number of aircraft, ACS distributes 
sensing, communications, decision support, and 
effect-generation functions across a 
heterogeneous network of manned and 
unmanned systems operating as an integrated 
combat ecosystem. 

The objective is not necessarily to maximize the 
performance of any individual platform. Instead, it 
is to maximize overall mission assurance through 
distributed capability, network resilience, and 
adaptive task allocation. 

Traditional aerospace acquisition programs have 
typically focused on evaluating individual platform 
performance through parameters such as speed, 
altitude, payload capacity, endurance, sensor 
range, weapons integration, and survivability 
characteristics. While these metrics remain 
important, they provide only a partial assessment 
of operational effectiveness in a distributed 
battlespace. 

A more relevant measure increasingly concerns 
the consequences of platform loss. In conventional 
architectures, high-value airborne assets often 
represent single points of failure. An ISR platform 
may provide critical intelligence collection. A 
communications relay aircraft may constitute an 
essential element of the command-and-control 
architecture. A strike platform may serve as the 
primary delivery mechanism for precision effects. 
The degradation or destruction of any of these 
assets can significantly reduce operational 
effectiveness across the force. 

THE DISTRIBUTED FORCE CONCEPT 

Autonomous Collaborative Systems address this 
vulnerability by decomposing mission functions 
across multiple interoperable nodes. Sensor 
collection, communications relay, electronic 
warfare, target tracking, navigation support, and 
strike coordination can all be distributed 
throughout the network rather than concentrated 
within individual platforms. 

Within an ACS architecture, every participating 
asset functions as a node in a larger operational 
mesh. These nodes may include fixed-wing UAVs, 
VTOL systems, loitering munitions, 
communications relays, electronic warfare 
platforms, maritime surveillance assets, 
unattended ground sensors, autonomous surface 
vessels, and conventional command-and-control 
elements. 

Through a common digital architecture, these 
nodes exchange information in near real time, 
enabling collaborative sensing, distributed target 
development, adaptive mission planning, and 
dynamic task reassignment. The network 
continuously optimizes the allocation of 
resources based on mission priorities, asset 
availability, threat conditions, and operational 
objectives. 

Consequently, combat effectiveness becomes 
increasingly dependent on network resilience 
rather than individual platform survival. An 
adversary may successfully neutralize specific 
nodes within the architecture; however, mission 
failure requires the disruption of the collaborative 
system as a whole, a considerably more 
demanding operational objective.  

This shift provides the conceptual foundation for 
Autonomous Collaborative Systems (ACS). 

http://www.aerofoundry.com/
mailto:info@aerofoundry.com


 

3 
 

Shaheen Solutions – Aerofoundry - Business Centre, SPC Free Zone, Sharjah, UAE. 
www.aerofoundry.com -  info@aerofoundry.com 

  

ATTRITION AS A DESIGN PARAMETER 

A key characteristic of ACS is the explicit 
incorporation of attrition into system design. 
Traditional force planning has generally treated 
platform losses as exceptions to be minimized. 
While force protection remains essential, 
contemporary conflict environments suggest that 
attrition must also be treated as an expected 
operational variable. 

ACS architectures therefore emphasize graceful 
degradation rather than binary success-or-failure 
outcomes. When individual nodes are lost, 
damaged, jammed, or disconnected, the network 
can dynamically redistribute sensing 
responsibilities, communications functions, target 
tracking tasks, and mission execution roles among 
surviving participants. This capability significantly 
enhances operational continuity under contested 
conditions and increases overall force resilience. 

THE ECONOMICS OF CAPABILITY 

The economic implications of this approach are 
equally significant. Modern combat aircraft 
frequently require lifecycle investments measured 
in hundreds of millions of dollars when 
procurement, infrastructure, training, sustainment, 
modernization, and operational support costs are 
considered. As unit costs increase, fleet sizes often 
decrease, reducing force mass and limiting 
operational flexibility.  

Distributed autonomous architectures offer an 
alternative force-generation model. By allocating 
mission functions across larger numbers of 
interoperable and potentially attritable systems, 
military organizations can generate substantial 
operational effects without relying exclusively on a 
small inventory of exquisite platforms.  

This approach does not eliminate the need for 
advanced aircraft; rather, it enables commanders 
to employ high-end assets selectively while 
assigning many operational tasks to lower-cost 
collaborative systems. 

The result is a force structure characterized by 
greater scalability, increased operational 
persistence, improved resilience, and potentially 
lower lifecycle costs. 

ARTIFICIAL INTELLIGENCE AS AN ENABLER 

Artificial Intelligence serves as a critical enabling 
technology within this framework. As the number 
of participating nodes expands, the cognitive 
burden associated with command, control, 
coordination, and resource management rapidly 
exceeds human capacity. AI-enabled systems 
therefore become essential for maintaining 
operational tempo and decision superiority. 

Machine learning and advanced autonomy can 
support sensor fusion, target identification, route 
optimization, threat assessment, mission planning, 
resource allocation, autonomous navigation, and 
collaborative task management. Importantly, 
these capabilities are intended to augment human 
decision-making rather than replace it. Human 
operators remain responsible for strategic intent, 
rules of engagement, and operational oversight, 
while automated systems manage the complexity 
associated with coordinating large-scale 
distributed networks. 

In practical terms, ACS can be viewed as the 
operational convergence of autonomy, artificial 
intelligence, network-centric warfare, and multi-
domain operations. It is not simply a new class of 
aircraft or unmanned system. It is an architectural 
approach to force design that prioritizes 
adaptability, survivability, and mission assurance 
in increasingly contested operational 
environments. 
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ACS CORE LOGIC 
Based on the architecture described on the 
Aerofoundry ACS page, the core logic is not 
centered on a single UAV, but on a resilient, 
interoperable mesh of aircraft, sensors, payloads, 
and command systems capable of replacing lost 
assets in real time while maintaining mission 
effectiveness. 

A simplified systems-engineering diagram would 
look like this: 

The operational logic can be summarized as: 

− Command center assigns objectives.  
− ACS distributes tasks across a 

heterogeneous fleet.  
− ISR aircraft locate and classify targets.  
− Communications nodes maintain the 

mesh network.  
− Strike assets engage when authorized.  
− If an aircraft is lost, another aircraft 

assumes its role.  
− Mission continues without dependence 

on any single platform.  

The system preserves operational capability 
despite attrition. 

A more executive-level representation would be: 

This captures the fundamental ACS principle 
stated by Aerofoundry: mission success derives 
from the resilience of the networked system rather 
than the survival of any individual aircraft. 
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