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For years, we imagined “cyborgs” as a distant future: half biological, half machine, protagonists
of novels and cinema. Today, however, the word is changing meaning. It’s not just about
enhanced humans, but about biology transformed into a technological platform: living
organisms equipped with microelectronics, sensors, and secure communications, coordinated by
collective autonomy software. In other words: swarms of “cyborg” insects that can bring
artificial intelligence where it really matters, in the real world.

From Model to World: the real bottleneck is deployment
In recent years, AI has made a huge leap, but with an evident contradiction: intelligence is no

longer lacking, while the way to deploy it often is.

The problem, increasingly recognized in the sector, is that the limit is not the models, but rather
physical distribution (deployment): bringing sensors, computing, and connectivity to
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complex, hostile, or logistically difficult environments and doing so in a continuous, secure, and
scalable way. Purely mechanical platforms (drones and robots) are powerful, but often
expensive, fragile outside controlled environments, and logistically heavy.

And this is where a radical proposal comes into play: making biology programmable.
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SWARM Biotactics: “programmable biology” and swarms
of insects with ultra-light payloads
A German startup, SWARM Biotactics, claims to have turned this concept into operating
systems: harmless biological “units” (insects) controlled via bioelectronic interfaces,
equipped with sensors, edge AI, and secure communications, and coordinated by a swarm
autonomy and mission control software platform.

The message is clear: it’s not about building “a better drone,” but a different paradigm of
scalability for physical AI. In the company’s narrative, growth does not depend on factories and
assembly lines, but on a completely different principle: scaling through breeding, not
through industrial production.

Because insects offer a combination that robotics struggles to replicate in the same format:

Tiny sizes and ease of access to cracks, crevices, complex structures

Low “signature” (visual/acoustic) compared to many robotic platforms

Natural mobility on difficult terrains and micro-environments

Persistence (longer missions compared to battery-powered micro-drones, depending on
implementation)

High-density distribution: many “sensing points” instead of a few expensive assets

The operational promise is to achieve persistent ground truth (field data) in “tight, denied,
high-risk” environments: restricted, denied, dangerous areas, or extensive perimeters to
monitor without raising the risk threshold for operators.
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From science fiction to adoption: field tests and NATO
clients
The point that has drawn attention is the news—reported by industry outlets—that SWARM
Biotactics has field-tested and “deployed” these systems with paying NATO clients,
including the Bundeswehr.

These claims also appear in public posts attributed to the CEO, Stefan Wilhelm, who describes
the swarms as a recent and rapid result: “a year ago they didn’t exist,” today they would
already be in operational use with clients.

A consistent picture also emerges from a previous Reuters in-depth report (July 2025) that cited
the same company and the idea of bio-robots based on insects equipped with neural

stimulation, sensors, and secure communication modules, with possibilities for individual
guidance or swarm autonomy.
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The complete cyborg list: neural interfaces, autonomy,
modular payloads, mission control
Behind the wow effect, the technological substance is a complete architecture:

1. Bioelectronic interfaces (control/direction of movement via neural or neuromuscular
signals)

2. Ultra-light payloads: sensors, micro-compute, edge AI, encrypted communications

3. Swarm autonomy: algorithms that coordinate many agents on a mission

4. Mission control: planning, orchestration, data collection, and fusion

The stated goal is simple to articulate and difficult to achieve: bringing intelligence and

sensing directly to the places where operational decisions are made, continuously and
scalably.

Why it starts with defense (and why it might then “infect”
the civilian sector)
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The company declares it starts with defense and security, but with a path of expansion
towards crisis response and infrastructure inspection.

It’s a classic trajectory: military and security contexts have three characteristics that accelerate
the adoption of extreme technologies:

they pay for “asymmetric” capabilities (access, discretion, speed)

they tolerate experimentation in difficult scenarios

they need sensing in denied or dangerous environments

If the technology truly demonstrated reliability and governance, the same advantages could
become decisive in the civilian sector as well, for example:

search and rescue in collapsed buildings or inaccessible environments

inspections in cavities, ducts, crevices, industrial structures

monitoring critical perimeters, chemical incidents, fires, landslides (where human access is
risky)

On the industrial front, SWARM Biotactics had announced (already in 2025) a total of about €13

million raised to bring bio-robotics “from the lab to the field,” with a focus on defense, national
security, disaster response, and industrial inspections.

When reality surpasses science fiction
The swarms of cyborg insects show a direction: artificial intelligence will not remain

confined to screens or data centers. It will move inside buildings, underground, among the
rubble, along perimeters. And increasingly, the game will not be played on “who has the best
model,” but on who knows how to distribute sensors, computing, and decisions in the

real world—with continuity, security, and scale.

If all this withstands the toughest tests—reliability, control, ethics, security—we might find
ourselves facing a new frontier: biology as the infrastructure for AI deployment. And then
yes: the title would no longer be a provocation, but an accurate description of the present.

News link: https://www.swarm-biotactics.com
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