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"The battle doesn't wait for bandwidth. The edge has to think for itself" — NATO ISR Operations Lead, 2025
In a tactical fight, speed and initiative decide outcomes. Every second counts. But in contested environments, communications lag, signals are jammed,

and data pathways are unstable or non-existent. The only intelligence that matters is the intelligence you can use right now, where you are.

This chapter explores how local, embedded Al logic gives warfighters the ability to outthink and outmanoeuvre adversaries in real time, even when
digital infrastructure has collapsed. It's not about having the smartest Al—it's about having the most available, most responsive, and most survivable

logic.



The Value of Zero-Hop Decision Loops

Centralised Al Limitations

Centralised Al systems introduce latency through:

« Data transfer to and from the cloud.

e Remote processing delays.

e Dependence on network synchronisation.

Even in ideal conditions, these systems struggle to meet the decision

speed required in kinetic engagements. In contested conditions, they

become unresponsive or dangerously slow.

Edge Al Advantages
Embedded Al at the edge removes the delay:

o Datais processed on-device, instantly.

e Inference is completed locally, in milliseconds.

e No uplink is required—meaning no vulnerability to jamming or denial.
This architecture enables zero-hop decision loops, where the sensor, the

logic, and the actor are all co-located. The result? Faster response,

reduced cognitive burden, and better survivability.
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Equipment
A multinational special operations unit operating in Tripoli deployed quadcopters

equipped with:
o Embedded visual classifiers for hostile vehicle detection.
e Pre-trained route analysis logic based on recent satellite mapping.

e No external comms links due to ongoing jamming and GPS spoofing.
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Results

Despite full digital denial, the drones:

» Navigated autonomously.

 Identified and tracked two suspect vehicles.

» Relayed minimal, high-confidence alerts via encrypted short-burst radio.

The commander described it as "fighting with a silent partner who never needed to

call home'




Tactical Advantages of Localised Inference

Speed Context

Reaction time is measured in microseconds, not seconds. Models are trained for specific missions, terrains, and threat
profiles.

Stealth Continuity

Reduced emissions lower the risk of detection by EW systems. Logic persists through signal loss or environmental degradation.

Edge-embedded Al systems offer these critical tactical benefits that can make the difference in contested environments.

In a world where drones must navigate without GPS, infantry must make calls without HQ support, and platforms must re-task on the fly, local logic

becomes the difference between tempo and paralysis.



Outthinking the Adversary at Machine Speed

Evolving Threats Required Response
Peer adversaries are evolving: To prevail, NATO and allied forces must:
e Russia has fielded adaptive jamming and electronic deception units. e Pre-empt, not just react, through rapid inference and local decision-

o Chinais integrating tactical Al into drone swarms, ISR fusions, and

disinformation loops. .

 Iran and its proxies have demonstrated GPS and SATCOM denial

capabilities even at the sub-state level. .

"The side that moves first in the dark will control the fight"
— UK Future Commando Force Al Working Group, 2025

making.
Act before the enemy adapts, using embedded Al to accelerate kill

chain tempo.

Adapt in the moment, even without oversight, through autonomous
logic flows.



Conclusion

Decision Speed Survivability Adaptability

Local processing eliminates latency and Systems continue to function even when Edge Al can respond to changing conditions
enables immediate action in contested communications are compromised or without requiring external guidance.
environments. destroyed.

Tactical superiority in contested environments is no longer about mass or firepower alone—it is about decision speed, survivability, and adaptability.
Embedded Al delivers all three by keeping the thinking close, the reaction instant, and the warfighter in control—even when the lights go out.
The fastest logic wins. And the fastest logic is always local.

NEXT - Chapter 15: Survivability by Design — Graceful Degradation in Denied Environments



