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Analytic Brief

The Microbe drone, developed in Russia, combines artificial intelligence and modular
adaptability to create an autonomous kamikaze platform capable of precision strikes and
reconnaissance in contested environments. Despite its technological sophistication, its
vulnerabilities in logistics, dependencies on support systems, and susceptibility to
advanced countermeasures present opportunities for neutralization.

The Microbe drone was developed by the Mikrob Design Bureau in Novosibirsk
Akademgorodok, a leading scientific hub in Russia. Supported by the People's Front's Kulibin
Club, the project also involved the Moscow-based company Ploshchad, which developed
the drone’s Al-driven capture and targeting system. The Russian military has deployed the
drone extensively, relying on its modular design for operational flexibility.

The Microbe drone is an unmanned aerial system designed for kamikaze and
reconnaissance roles. The artificial intelligence capabilities allow it to track and engage
targets after operator designation autonomously. A modular design enables rapid
configuration for mission-specific requirements, including thermal imaging for night
operations and advanced transceivers for communication. Supporting systems, like Kasatka
relay drones, extend their operational range and facilitate swarm tactics. Despite its high-
speed agility and resistance to electronic warfare, the drone faces challenges due to its
limited payload capacity, reliance on logistical chains, and vulnerability during launch.

The Microbe drone deployment shifts the battlefield dynamic by enabling precision strikes
with minimal human intervention. However, vulnerabilities in its dependencies and
operational requirements provide avenues for counteraction. The system’s reliance on
Kasatka relays and its kamikaze nature create exploitable weaknesses that diminish its long-
term sustainability in prolonged conflicts.

The accelerated development and deployment of the Microbe drone reflect Russia’s broader
strategy to dominate asymmetric warfare through advanced unmanned systems. Protracted
conflicts, particularly in Ukraine, have driven the need for low-cost, high-impact
technologies capable of bypassing traditional defenses. The Microbe’s deployment aligns
with efforts to integrate autonomous capabilities into force structures, reducing reliance on
human operators and countering adversaries with advanced electronic warfare systems.

The Microbe drone has demonstrated effectiveness in operational theaters, reportedly
destroying high-value enemy assets, including tanks and armored vehicles. Field tests and
combat deployments have validated its precision targeting and autonomous operational
capabilities. However, operational reliance on logistical support and external systems, like
the Kasatka drones, has created constraints. Early successes are tempered by attrition in
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contested environments and the ability of adversaries to adapt countermeasures,
particularly in electronic warfare and physical interception.

The Microbe drone is likely to remain a feature of Russian unmanned capabilities,
particularly in conflicts emphasizing cost-efficient precision strikes. Continued integration
of Al and modular systems will shape the evolution of similar platforms. However,
adversarial countermeasures targeting its dependencies, supply chains, and support
systems will limit its operational impact over time. While the drone’s current effectiveness
creates a tactical advantage, its long-term value depends on Russia’s ability to address
vulnerabilities and adapt to evolving defensive strategies.

The trajectory of the Microbe drone suggests an increasing reliance on autonomous and
semi-autonomous systems in modern warfare. Future iterations of the platform are likely to
address current vulnerabilities, including limited payload capacity and dependency on
Kasatkarelays. Advances in swarm coordination, electronic warfare resilience, and payload
flexibility will likely define the next generation of these systems.

Adversaries will focus on disrupting the Microbe’s operational framework through targeted
electronic warfare, precision strikes on relay and logistical systems, and the development of
counter-Al technologies. The widespread proliferation of similar drones across global
military forces will force defensive innovation, including enhanced detection systems,
directed energy weapons, and comprehensive electronic countermeasures.

Strategically, the balance of power will shift toward those capable of combining counter-
drone systems with offensive drone technologies. The interplay between development and
counter-development will drive the arms race, with unmanned systems and their
countermeasures forming the cornerstone of future military engagements.

Future conflicts will likely see an escalation in swarm tactics, where numbers overwhelm
defenses, and modularity ensures adaptability to diverse mission profiles. Understanding
the dependencies and operational limitations of such systems will remain crucial for
achieving strategic superiority. Russia’s investment in platforms like the Microbe reflects its
commitment to using technology as a force multiplier, but the enduring vulnerabilities of
these systems present opportunities for adversaries to maintain a competitive edge.

Introduction

The Microbe drone shows advancements in Russian warfare methods, blending advanced
artificial intelligence, modular adaptability, and cost-efficient mass production to redefine
how unmanned systems operate in combat. Developed in Novosibirsk Akademgorodok, a
hub of scientific innovation, the drone emerged through the collaborative efforts of the
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Mikrob Design Bureau and Ploshchad, a Moscow-based tech firm specializing in Al systems.
The People's Front's Kulibin Club provided the organizational structure and funding to turn
concept into reality, demonstrating how interconnected research hubs and political
initiatives accelerate military technological advancements.

The Microbe drone's primary strength lies in its ability to track and engage targets
autonomously. Equipped with a neural network and machine vision technology, it operates
with minimal human intervention, even in environments heavily saturated with electronic
warfare. The capability allows it to identify, pursue, and neutralize targets under dynamic
conditions, a feat previously unattainable with conventional unmanned systems. Al-driven
autonomy marks a significant evolution in drone technology, positioning the Microbe as a
strategic tool capable of bypassing traditional countermeasures and executing precision
strikes in complex battle scenarios.

Despite its technological sophistication, the Microbe drone is not without vulnerabilities.
The reliance on Al systems, while providing autonomy, introduces risks associated with
adversarial manipulation. Neural networks depend on training data and algorithms, which
adversaries could exploitthrough carefully engineered decoys or adversarial inputs. Feeding
the drone false or conflicting data creates confusion, disrupting its operational effectiveness
and exposing an avenue for defensive countermeasures.

Modular design, another defining feature of the Microbe, allows for mission-specific
customization. Thermal imaging tools, transceivers adapted to unique frequency bands, and
payload systems for reconnaissance or attack roles enhance its versatility. However, this
adaptability requires logistical and operational support that can be disrupted. Targeting
supply chains, transport routes, and forward assembly areas significantly delays its
deployment, creating a bottleneck in the enemy’s operational capabilities. The complexity
of reconfiguring modular systems in combat zones further hampers its effectiveness,
especially under time-sensitive conditions.

Electronic warfare poses a significant threat to the Microbe, particularly during its launch
and deployment phases. While its onboard Al enables autonomous operation once airborne,
initial communication between operators and the drone remains susceptible to jamming
and signal interference. Advanced electronic countermeasures, including high-power
microwave systems and electromagnetic pulses, offer a direct means of disrupting its
electronics mid-flight. Layering electronic disruption with physical barriers creates an
environment where the drone’s functionality becomes severely limited.

Physical interception strategies provide another layer of defense against the Microbe.
Directed energy weapons, high-speed projectiles, and anti-drone nets effectively neutralize
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drones in mid-flight, preventing them from reaching their targets. Interception systems
capable of rapid deployment are particularly effective in swarming scenarios where multiple
drones operate in concert to overwhelm defenses. Defensive measures must include a
combination of kinetic and non-kinetic responses, ensuring comprehensive protection
against sustained drone attacks.

The dependence on Kasatkarelay drones for extended operational range introduces another
exploitable vulnerability. Destroying or jamming these support systems isolates the Microbe
from its operators, forcing it to operate within a limited radius or risk operational failure.
Relay drones function as critical enablers of long-range missions, making their
neutralization a priority for defensive strategies. The loss of Kasatka drones reduces the
strategic flexibility of the Microbe, confining it to localized engagements and diminishing its
impact in broader operational theaters.

Deception tactics are a particularly effective means of countering the Microbe. False radar
echoes, heat signatures, and electromagnetic decoys misdirect its Al, forcing it to expend
resources on non-critical targets. Swarms of expendable decoy drones overwhelm its
targeting systems, creating confusion and rendering coordinated attacks ineffective. The
strategies disrupt the Microbe’s precision-based operations, forcing adversaries to expend
additional resources to achieve marginal gains.

Attrition through resource targeting offers a long-term strategy for neutralizing the Microbe’s
effectiveness. Destroying manufacturing facilities, supply depots, and transportation
networks disrupts the enemy’s ability to produce and deploy drones in significant numbers.
Prolonged disruption to production pipelines forces adversaries into a resource-intensive
cycle of replenishment, weakening their operational tempo and creating opportunities for
counteroffensive measures.

Comprehensive counter-drone strategies must also account for the Microbe’s kamikaze
design. While its expendable nature minimizes recovery logistics, it places significant strain
on production capacities. Each destroyed drone is a tangible loss to the enemy, particularly
when supply chains are already constrained. High-value defenses, combined with strategic
resource targeting, create a dual pressure system that diminishes the overall efficacy of
drone operations.

The challenge of countering the Microbe requires a multi-layered approach that integrates
technological innovation, operational tactics, and strategic foresight. By addressing its
vulnerabilities through electronic warfare, physical countermeasures, supply chain
disruption, and deception, defensive forces gain the upper hand. The evolving nature of
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autonomous systems necessitates continuous adaptation, ensuring that counter-drone
strategies remain effective as adversaries refine their technology.

The Microbe drone exemplifies the trajectory of modern warfare, where artificialintelligence,
modularity, and precision redefine conflict dynamics. The drone's development shows the
importance of integrating research and innovation into military strategy, while its
vulnerabilities highlight the enduring relevance of countermeasures grounded in creativity
and strategic insight. Neutralizing such a system demands technological superiority and an
acute understanding of its operational dependencies and limitations, ensuring that it
remains a manageable threat in future engagements.

Here is a visual depiction to summarize dependencies and countermeasures:

Coumntermmeasures

- Supply Chan Disruption

Freld Complexity

Distrbuted

Figure 1 Dependencies and Countermeasures

Analysis

Developed in the Novosibirsk Akademgorodok scientific hub, it stands as a testament to the
ingenuity and strategic foresight driving military innovation. Supported by the People's Front
initiative, through its Kulibin Club, and with the critical contributions of Moscow-based
Ploshchad in creating its Al-driven capture system, the "Microbe" embodies the integration
of cutting-edge technology with battlefield requirements. Testing began in July 2024, when
the drone demonstrated its precision and lethality by neutralizing unmanned vessels,
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Ukrainian tanks, and American-manufactured armored personnel carriers. The Microbe
drone, a groundbreaking advancement in unmanned aerial systems, originated from the
renowned scientific and educational hub of Novosibirsk Akademgorodok. The institution,
located in the Novosibirsk region of Siberia, has long been synonymous with cutting-edge
research and technological innovation. Akademgorodok, established in the 1950s during the
Soviet era, was designed to centralize the intellectual capital of Russia, fostering
breakthroughs across a spectrum of scientific disciplines. Within its ecosystem of research
institutes and tech-oriented enterprises, the Microbe drone took shape, solidifying its place
as a premier example of modern military ingenuity.

The drone's development was propelled by the support of the Kulibin Club, aninitiative under
the People's Front, which is a socio-political movement in Russia aimed at consolidating
various projects in technology, infrastructure, and defense. The Kulibin Club has earned
recognition for its focus on innovative engineering solutions, emphasizing the integration of
cost-efficient yet highly effective technologies for military and civilian applications. The
platform, which derives its name from Ivan Kulibin, an 18th-century Russian mechanical
engineer and inventor, is a nexus for creative minds in engineering and applied sciences. The
platform provided funding and critical organizational support for the Microbe project,
ensuring that resources were allocated to high-impact areas like Al integration and modular
adaptability.

A vital contributor to the drone's advanced capabilities is Ploshchad, a Moscow-based
company that specializes in the development of Al-driven systems and high-precision
control mechanisms. Officially registered as Ploshchad Systems (AO «[lnowaab»), the
company operates out of Moscow's tech corridor, using access to top-tier engineering talent
and infrastructure. Ploshchad’s expertise lies in neural networks, autonomous navigation,
and target acquisition technologies, all of which play a central role in the Microbe drone’s
operational effectiveness. The company has established partnerships with other entities
within Russia’s defense-industrial complex, contributing to a broader ecosystem of
technological advancement. Microbe engineers developed the drone’s Al-based capture
system, a feature that enables the Microbe to autonomously track and engage targets, even
under conditions of electronic interference.

Ownership of Ploshchad Systems reportedly involves a mix of private and state-alighed
stakeholders, reflecting the increasingly collaborative nature of Russia’s defense
innovations. While detailed records on equity ownership remain obscured by the opacity of
Russia’s corporate structure, the company is believed to work closely with government
entities, including the Russian Ministry of Defense and its procurement arms. The

Copyright 2025 Treadstone 71 WWW.TREADSTONE71.COM

Page8



THeadstone—7 ’r@

partnerships ensure alignment with national security objectives and access to financial
resources necessary for large-scale production.

The modularity of the Microbe drone reflects a design philosophy prioritizing versatility and
operational adaptability. Each drone can be outfitted with various configurations to serve
different mission objectives. The modular components, many of which were also designed
in Novosibirsk Akademgorodok, include thermal imaging cameras for nocturnal operations,
transceivers tailored for specific frequency ranges to overcome radio-frequency jamming,
and payload mechanisms for reconnaissance or direct attack scenarios. The design
approach enables rapid reconfiguration, allowing field operators to adapt the drones to the
unique challenges of their environment without requiring extensive technical expertise.

Ploshchad’s headquarters in Moscow is situated near other significant technology firms and
government agencies, fostering collaboration on projects of national importance. The
company’s leadership team includes engineers and executives with substantial experience
in Al and military applications. Alexander Gryaznov, identified as a key developer of the
Microbe drone, is likely among the senior technical figures associated with Ploshchad. His
contributions, along with his team, underscore the integration of cutting-edge neural
network capabilities into the drone’s autopilot system, a feature that significantly enhances
its ability to operate independently when communication channels are compromised.

The drone’s Al-driven capture system uses machine vision to identify, lock onto, and follow
targets without the need for constant operator input. The functionality increases operational
efficiency and allows the drone to perform effectively in environments where traditional
communication methods are disrupted by electronic warfare. The sophistication of the Al
systems indicates that Ploshchad has access to highly advanced computational resources
and expertise, rivaling global players in the field of autonomous systems. Recent reports
suggest that as of January 2025, the Russian military has received a substantial deployment
of these drones, with 3,000 units delivered to front-line soldiers. The large-scale deployment
shows the strategic importance attributed to the Microbe's capabilities in current military
operations.

A notable feature of the Microbe is its Al-driven guidance system. After an operator
designates a target, the drone's Al enables it to independently track and engage, regardless
of the target's evasive maneuvers. The autonomy is facilitated by an autopilot system
equipped with a neural network and machine vision technology, allowing the drone to
process visual data from its onboard camera to identify and follow targets. The capabilities
ensure that the Microbe remains effective even in environments where electronic warfare
tactics are employed to disrupt communication and navigation systems.

Copyright 2025 Treadstone 71 WWW.TREADSTONE71.COM

Page9



THeadstone—7 ’r@

The modular design of the Microbe enhances its versatility on the battlefield. Depending on
mission requirements, the drone can be configured for various tasks, including attack and
reconnaissance roles. The adaptability allows for the integration of different components,
like thermal imaging devices for night operations and transceivers tailored to specific radio
frequencies. The design philosophy emphasizes a balance between functionality and
simplicity, ensuring that soldiers can quickly and efficiently prepare the drone for diverse
operational scenarios without the burden of complex assembly processes.

In terms of performance, the Microbe boasts high-speed capabilities and can withstand
significant aerodynamic stresses, enabling it to pursue fast-moving targets and operate
effectively in dynamic combat situations. Microbes resilience to electronic warfare is
particularly noteworthy; the Al-powered autopilot and machine vision systems allow the
drone to maintain operational effectiveness even when enemy jamming efforts compromise
traditional communication channels.

The development of the Microbe involved collaboration between several entities. The drone
was designed by the Mikrob Design Bureau, based in Novosibirsk Akademgorodok, a
prominent Russian scientific and educational center. The Al-based capture system was
developed by Ploshchad, a Moscow-based company specializing in advanced technological
solutions. The partnership was facilitated under the auspices of the Kulibin Club, an initiative
of the People's Front aimed at fostering innovation in various fields, including unmanned
systems.

Operational testing of the Microbe began in July 2024, with the drone successfully destroying
an unmanned boat in the Black Sea. Subsequent tests in August 2024 demonstrated its
effectiveness against armored targets, including a Ukrainian tank and an American-made
armored personnel carrier. In October 2024, the focus shifted to evaluating the Al-based
capture system, during which the Microbe successfully eliminated several units of Ukrainian
armored vehicles. These tests validated the drone's capabilities and informed further
refinements in its design and operational use.

The deployment of the Microbe has had atangible impact on the battlefield. Reports indicate
that within two weeks, a unit consisting of two squads operating 40 Microbe drones
destroyed enemy equipment valued at an amount exceeding the cost of all 3,000 drones
produced. The cost-effectiveness is a strategic advantage of deploying Al-enabled
unmanned systems in modern warfare, where the ability to inflict significant material losses
on the enemy with relatively low-cost assets can shift the balance in protracted conflicts.

The development of the Microbe drone shows the strategic importance of partnerships
between regional scientific hubs like Novosibirsk Akademgorodok and metropolitan
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technological centers like Moscow. The blending of localized innovation with national-scale
resources exemplifies a cohesive strategy to enhance Russia’s competitive edge in military
technology. The approach aligns with broader geopolitical objectives, ensuring that the
country remains at the forefront of autonomous system development amid growing
international competition in this sector.

The Microbe drone project, therefore, reflects a singular technological achievement and
illustrates a broader narrative about Russia’s capacity to channel its scientific and industrial
assets toward achieving advanced military capabilities. Drone origins in Akademgorodok,
combined with the contributions of Ploshchad and the organizational support of the Kulibin
Club, underline a systematic approach to innovation that integrates research, development,
and practical application. The collaboration between these entities shows a concerted effort
to redefine modern warfare through technological precision, efficiency, and adaptability.

The "Microbe" drone incorporates advanced artificial intelligence elements that empower it
to track and engage targets once designated by an operator autonomously. The neural
network operates with a high degree of autonomy, enabling it to continue missions even in
environments saturated with electronic countermeasures. The autopilot, equipped with
machine vision, ensures that signal jammers fail to disrupt its operations. The ability to
operate in such conditions marks a distinct departure from traditional unmanned aerial
systems, which often falter when subjected to interference.

The modular design of the "Microbe" allows it to adapt to varying mission profiles.
Configurations include roles as a reconnaissance platform, attack drone, or even a hybrid of
the two. Modular components like thermal imaging tools for night operations and
transceivers tailored to specific frequency ranges enhance its operational flexibility. The
adaptability ensures that the "Microbe" remains effective across different battlefield
scenarios, reducing the logistical burden on deployed forces.

Reports from operational theaters have revealed its exceptional cost-effectiveness. In a
documented case, a single unit composed of two crews operating 40 drones inflicted losses
on enemy forces that exceeded the combined production cost of 3,000 units. The figures
underscore a strategic shift towards deploying swarms of relatively inexpensive drones to
achieve high-impact results, further diminishing the reliance on traditional, resource-
intensive platforms.

Supporting the "Microbe" on the battlefield is the "Kasatka" drone, developed alongside it in
Novosibirsk. Acting as a signal relay and decoy, the "Kasatka" extends the operational range
of attack and reconnaissance drones. The ability to operate at altitudes of up to two
kilometers and transmit signals over a 50-kilometer radius makes it a force multiplier.
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Additionally, its configuration as a kamikaze drone, with a payload capacity of up to three
kilograms of TNT and a range of 70 kilometers, allows it to perform dual roles in
reconnaissance and direct action. The synergy between the "Microbe" and "Kasatka" is a
coordinated approach to expanding the tactical scope of unmanned systems.

The success of these drones in operational theaters exemplifies the fusion of technological
innovation and battlefield requirements. The "Microbe," with its reliance on Al-driven
autonomy and dynamic operational parameters, addresses the longstanding vulnerabilities
of traditional drones. Electronic warfare systems, often employed to disrupt unmanned
aerial systems, struggle to neutralize the "Microbe," which maintains functionality through
its machine vision and neural network autopilot. The capability ensures that missions
continue uninterrupted, even in heavily contested environments.

The relatively low production costs of these drones, paired with their high-impact potential,
enable a cost-efficient model of sustained conflict. Swarm tactics, wherein multiple drones
overwhelm enemy defenses, become feasible through such scalable and adaptable
platforms. The strategy is particularly effective in addressing entrenched or technologically
sophisticated adversaries.

The "Microbe" and "Kasatka" drones also reflect a trend towards modular, Al-integrated
systems that can adapt to various mission profiles without extensive reconfiguration. The
flexibility reduces the logistical footprint and enhances operational efficiency. The adoption
of modular systems allows for rapid adaptation to evolving threats, ensuring sustained
relevance in dynamic conflict scenarios.

Operational data suggests that these drones deliver a strategic advantage by enabling
precision strikes and reconnaissance deep into enemy-held territory. The "Kasatka" relay
drones, for instance, extend the effective range of operations while simultaneously
complicating enemy attempts to counteract their presence. The capabilities demonstrate
the increasing sophistication of Russian drone warfare strategies, with a clear emphasis on
maintaining operational superiority.

The implications of these developments extend beyond the immediate tactical advantages.
The "Microbe" and "Kasatka" drones symbolize the broader militarization of artificial
intelligence and autonomous systems. Their success in the field could inspire further
innovation, prompting other nations to pursue similar advancements in unmanned systems.
Additionally, the modularity and adaptability of the "Microbe" set a precedent for future
drone designs, where versatility and resilience become defining characteristics.

The integration of these drones into military strategies also raises questions about
countermeasures. Developing defenses against such systems requires significant
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investment in technologies capable of detecting, tracking, and neutralizing autonomous
drones. Artificial intelligence, already a cornerstone of offensive drone capabilities, may
soon play an equally prominent role in defensive measures.

The "Microbe" and "Kasatka" represent a convergence of technological innovation, strategic
foresight, and battlefield effectiveness. Their deployment is a shift in military paradigms,
where autonomy and precision redefine the terms of engagement. The continued evolution
of such systems will likely shape the trajectory of modern warfare, emphasizing the growing
importance of artificial intelligence and modularity in achieving tactical and strategic
objectives. The operational success and technological sophistication of these drones make
them a focal point in the ongoing transformation of warfare, where efficiency, adaptability,
and autonomy hold the potential to dictate outcomes.
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Table 1 Specifications

Category Details

Development Developed in Novosibirsk Akademgorodok by the Mikrob Design Bureau, with support from the Kulibin Club under the People's Front initiative. Al-based
capture system created by Ploshchad, a Moscow-based tech firm.

Deployment The first batch of 3,000 drones deployed to the front lines as of January 2025, with battlefield success in destroying high-value equipment.

Primary Role

Kamikaze drone capable of autonomous target engagement, reconnaissance, and electronic warfare counteractions.

Al Capabilities

Neural network for autonomous target tracking and engagement even under electronic warfare (EW) conditions. Equipped with mac hine vision for
identifying and pursuing targets.

Guidance
System

Al-driven autopilot integrated with machine vision technology for processing visual data, ensuring mission completion even if communicationis
disrupted.

Modular Design

Configurable for multiple roles:

- Attack Mode: Equipped with explosive payload for destruction.

- Reconnaissance Mode: Fitted with thermal imaging devices for night operations and adaptable transceivers.

Payload Modular payload allows flexibility in armament; specific configurations have not been disclosed but include small explosives for precision targeting.
Capacity

Speed and High-speed operational capability with tolerance for significant aerodynamic stresses and overloads.

Agility

EW Resilience

Operates effectively under heavy jamming conditions. Al and autopilot allow continuity of mission even when communication links are severed.

Operational
Range

The precise range is undisclosed, butitis capable of deep penetration into enemy-held areas, especially when paired with "Kasatka" relay drones.

Testing Success

Demonstrated destruction of:

- Unmanned vessels in July 2024.

- Ukrainian tanks and American-made armored vehicles in August 2024.

Lethality Destruction of high-value enemy assets with cost efficiency; a single unit of 40 drones destroyed enemy equipment worth more than the total cost of
3,000 drones.

Support "Kasatka" relay drones extend operational range, provide signal relay capabilities, and act as decoys or kamikaze drones if required.

Systems

Cost Efficiency

Mass production ensures low unit cost, with tactical deployments delivering high economic and operational returns.
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Table 2 Weaknesses

Weakness Category

Description

Impact on Operations

Potential Mitigation Strategies

Limited Payload Capacity

The small size and modular design restrict payloads to
lightweight explosives, rendering it ineffective for
large-scale destruction or heavily fortified structures.

Limits its use to tactical rather than strategic targets,
reducing its effectiveness in operations requiring
heavy firepower.

Development of drones with greater payload capacity
or integration with heavier strike systems for
combined operations.

Dependence on Al Algorithms

Reliance on Al introduces risks of software
vulnerabilities or the possibility of adversarial
exploitation of decision-making processes.

Adversaries could manipulate Al through hacking or
by exploiting predictable behavior inits neural
network.

Implementation of robust cybersecurity measures,
regular software updates, and the use of redundant Al
systems to ensure resilience against potential
manipulations.

Susceptibility to Physical
Countermeasures

Resilient against EW but vulnerable to physical
interception methods like nets, projectiles, or directed
energy weapons.

Counter-drone technologies could neutralize swarms
or individual units, significantly reducing operational
impact.

Development of drones with evasive maneuvering
capabilities, stealth features, or counter-counter-
drone systems like integrated jamming or decoy
features.

Short Lifespan (Kamikaze Nature)

Kamikaze design prevents reusability, necessitating
continuous production and resupply.

Resource-intensive and dependent on sustained
production, which could strain logistical and
manufacturing capacities during prolonged
engagements.

Increase manufacturing efficiency, explore reusable
variants for certain mission profiles, or prioritize
kamikaze drones for high-value targets to optimize
resource allocation.

Operational Dependency on “Kasatka”
Drones

Missions requiring extended range rely on Kasatka
relay drones, which themselves can be targeted and
destroyed by adversaries.

Disruption or destruction of Kasatka relay drones
compromises the effectiveness of the Microbe,
particularly in long-range or coordinated swarm
operations.

Development of independent long-range
communication systems for Microbe drones or
redundancy in relay drone networks to minimize
disruption risks.

Vulnerability During Launch

Launch platforms or operators face significant risks of
detection and counterattacks during drone
deployment.

High-profile deployment activities can draw enemy
fire, leading to losses in personnel, equipment, and
drones before their missions begin.

Deployment from concealed or mobile platforms,
integration of automated launch systems, or pre-
launch reconnaissance to secure deployment zones.

Modular Complexity in Field Conditions

Modularity enhances flexibility but may lead to
delayed deployment due to the need for assembly or
configuration in combat zones.

Time-consuming assembly processes under combat
stress could hinder rapid operational response,
reducing effectiveness in dynamic combat
environments.

Standardization of modular components for faster
assembly, pre-assembled mission-specific
configurations, and improved field training for
operators to handle configurations under stress
efficiently.

Limited Ground Engagement

Effective against vehicles and stationary targets but
less capable of engaging dispersed infantry or
dynamic, small-scale threats without prior
reconnaissance.

Reduced versatility in engaging diverse battlefield
threats, particularly in close-quarters combat
scenarios involving mobile or hidden adversaries.

Integration with complementary reconnaissance
systems or multi-role drones to address ground-
based threats more effectively.
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Like all technologies, it possesses vulnerabilities that, when understood, create pathways to
neutralize its impact. Subverting, denying, destroying, deceiving, and beating the Microbe
drone requires a systematic understanding of its strengths and weaknesses, paired with a
calculated application of countermeasures designed to exploit its operational
dependencies.

Artificial intelligence drives the drone’s autonomy, allowing it to track and engage targets
without direct operator control. The reliance on Al, though sophisticated, introduces specific
vulnerabilities. Neural networks function based on pre-trained data and algorithms, which
means they are susceptible to adversarial manipulation. Feeding false or conflicting data
into its machine vision systems through visual decoys, like infrared-reflective materials or
electronic spoofing, could confuse its targeting systems. Engineers have long known that Al
systems can be manipulated when they encounter unanticipated variables, and introducing
such inputs into the operating environment could force the drone into erroneous actions or
inaction altogether.

The drone’s modular construction, while increasing its versatility, creates inherent
weaknesses in the field. Reconfiguring components for specific missions requires operators
to assemble or adapt parts under operational stress. Exploiting this factor involves targeting
logistical support networks that store and deliver these components. Destroying supply
depots, transportation systems, or forward deployment hubs creates bottlenecks, delaying
its availability and diminishing its operational effectiveness. A well-executed strategy of
intercepting components during transport ensures that the drones cannot be deployed in
their full functional capacity.

Electronic warfare specialists can develop systems that actively interfere with the drone’s
communication and navigation networks. Although the Microbe’s Al is designed to function
autonomously once a target is acquired, its launch and deployment phase still requires
external communication. Jamming systems focused on disrupting these pre-mission signals
force operators to lose control, rendering drones unable to reach their intended targets.
High-power microwave systems or electromagnetic pulses provide another effective
method of disrupting onboard electronics during flight, shutting down essential systems or
rendering the drone inert.

Physical interception presents another effective strategy against the Microbe. High-speed
projectiles or drone-on-drone interception systems equipped with physical
countermeasures, like nets or kinetic impacts, effectively neutralize swarm operations.
Directed energy weapons, including laser systems, offer precise, scalable countermeasures
capable of destroying drones mid-flight before they approach their targets. Defensive
barriers, designed to create no-go zones through layered deterrence, create impenetrable
environments for drones, forcing them to expend their payloads prematurely or crash due to
miscalculations.
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Deception tactics serve as another avenue to neutralize the Microbe. False heat or
electromagnetic signatures, designed to mimic high-value targets, lure drones into attacking
decoys, draining their numbers and reducing their effectiveness without causing significant
material loss to defending forces. Deploying swarms of low-cost expendable drones in
response further overwhelms Microbe’s targeting systems, forcing its Al into decision fatigue
or misdirecting its attention. Decoys equipped with electronic countermeasures that emit
fake signals aligned with the Microbe’s recognition systems exacerbate its susceptibility to
manipulation.

Addressing the drone’s dependency on the Kasatka relay system involves targeting these
supporting platforms directly. Kasatka drones act as signal relays, extending the operational
range of the Microbe. Without these relays, missions requiring deep penetration into hostile
territories face disruption. Concentrated efforts to destroy or jam Kasatka drones ensure
that the Microbe’s operational reach is significantly reduced, limiting its ability to impact
targets outside of localized engagement zones.

Understanding the drone’s kamikaze nature allows defenders to use resource-driven
attrition as a counter-strategy. Producing a large number of expendable systems creates a
logistical burden for the offensive force. Draining their production capacity through the
destruction of manufacturing plants, supply chains, and critical resource repositories forces
a reconsideration of the drone’s cost-effectiveness. An enemy faced with an inability to
replenish drones quickly loses the advantage that mass deployment provides.

The launch phase presents another critical moment to counter the Microbe effectively.
Launch platforms, often stationary or semi-mobile, offer an attractive target. Destroying
these platforms eliminates a significant portion of the drone threat before it even enters
operational airspace. Reconnaissance assets capable of identifying and striking launch
platforms create preemptive disruption in the enemy’s strategy. Additionally, identifying and
targeting operators who are critical to mission planning and initial deployment ensures that
the expertise required for successful execution is removed from the battlefield.

Comprehensive denial of effectiveness also involves exploiting the Microbe’s limited
payload capacity. The small explosive payload restricts its ability to cause widespread
destruction, making it highly reliant on precision targeting. Armor plating, distributed
fortifications, and redundancy in high-value asset placement minimize the damage inflicted
by a single drone. Sophisticated drone defenses ensure that coordinated responses
neutralize multiple drones before they reach their intended targets.

Countering the Microbe drone’s effectiveness requires a multi-layered approach that
addresses its operational dependencies, vulnerabilities in its design, and the systems
supporting its deployment. Subverting its Al, disrupting its supply and operational networks,
and employing physical and electronic countermeasures create an environment in which
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Microbe’s advantages are nullified. Comprehensive planning and a deep understanding of
its technology ensure that defenders maintain the upper hand, even against an adversary
using the latest advancements in autonomous systems. The path to neutralizing the Microbe
lies not in addressing it as an isolated system but in dismantling the ecosystem supporting
its function, thereby reducing it to a less effective and manageable threat.

Copyright 2025 Treadstone 71 WWW.TREADSTONE71.COM

Page1 8



THeadstone—7 ’r@

Table 3 Methods to Defeat

Methods to Defeat the Microbe Drone

Launch Platforms

destroying drone
launch platforms and
infrastructure
eliminates the ability
to deploy drones
effectively. Pre-launch
strikes prevent drones
from entering airspace.

the ability to deploy
drones in significant
numbers, forcing
delays in operations
and increasing
logistical strain.

Priority | Method Details Impact Challenges
1 Electronic Warfare | Jamming signals Prevents drones from | Advanced drones may
(EW) during the launch launching effectively | attempt autonomous
phase disrupts or causes failure fallback systems,
operator-to-drone mid-flight, rendering | requiring highly
communication, them unable to sophisticated EW
forcing failure in engage targets. systems for persistent
mission-critical disruption.
targeting. High-power
microwave or
electromagnetic pulse
systems damage
internal electronics
during flight.
2 Targeting Kasatka Destroying orjamming | Reduces operational | Kasatka drones
Drones Kasatka relay drones range and isolates operate at a distance
eliminates the Microbe drones in from the front lines,
extended range and local engagement requiring long-range
communication zones, limiting their weapon systems or
needed for deep effectiveness. stealth operations for
penetration missions. interception.
3 Physical Intercepting drones Immediate Requires advanced
Countermeasures with nets, high-speed neutralization of technology and
projectiles, or directed | drones prevents significant investment
energy weapons damage to critical in counter-drone
neutralizes drones assets. The drone systems, which may
mid-flight. Anti-drone can be deployed in be resource-intensive.
laser systems provide high-risk areas or
precise, rapid sensitive
destruction without environments.
collateral damage.
4 Al Adversarial Feeding false datainto | Forces dronesto Requires precise
Manipulation machine vision waste resources on knowledge of Al
systems, like decoys false targets or algorithms and access
that emit misleading become ineffective to specialized decoy
infrared or in dynamic technologies.
electromagnetic environments,
signatures, confuses increasing
the drone’s neural survivability for high-
network and value assets.
misdirects it away from
actual targets.
5 Destruction of Identifying and Denies enemy forces | Requires precise

reconnaissance and
advanced targeting
systems to identify
launch sites,
especially if platforms
are mobile or
concealed.
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6 Exploiting Limited Relying on small Reduces the Does not directly
Payload Capacity explosives makes the operational neutralize drones but
Microbe unsuitable for | effectiveness of the minimizes their
large-scale destruction | drone, forcing the lethality, requiring
or heavily armored enemy to rely on additional layers of
targets. Reinforcing swarm tactics or defense for full
fortifications, support systems to protection.
distributing high-value | achieve the desired
assets, and adding impact.
redundancy minimize
potential damage from
drone attacks.
7 Targeting Supply Destroying supply Bottlenecks in Requires deep
Chains depots, transport logistical support reconnaissance and
vehicles, and reduce operational intelligence to identify
component storage efficiency and delay vulnerable supply
locations prevents the | deployment, points within
assembly and disrupting enemy contested areas.
deployment of plans.
modular drones in the
field.
8 Deception and Deploying decoys with | Wastes enemy Effective deception
Decoys heat signatures, fake resources, reduces systems require
radar echoes, or pressure on critical extensive preparation
electromagnetic infrastructure, and and may not work
signals misdirect protects high-value indefinitely against
drones toward non- targets. adaptive Al.
critical targets.
Swarms of expendable
decoy drones
overwhelm the
Microbe’s targeting Al,
reducing its
effectiveness in live
combat.
9 Neutralizing Preventing Deprives the drone of | Spotter drones often
Reconnaissance reconnaissance accurate targeting operate at high
Systems drones that guide or data, making itmore | altitudes or remain
spot the Microbe reliant on blind or concealed, requiring
ensures it lacks generalized targeting, | advanced detection
precise targeting data. | significantly reducing | and long-range
Destroying the pair its efficiency. weapons for
systems (spotter engagement.
drones) reduces its
effectiveness during
coordinated strikes.
10 Attrition Through Focusing on Gradually weaken Requires long-term

Resource Strain

manufacturing
facilities, raw material
supplies, and
transportation
networks forces
production slowdowns
and resource
shortages, creating

the enemy’s ability to
sustain drone
operations over
prolonged
campaigns.

planning and
sustained pressure,
which may notyield
immediate results.
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gapsinresupply

cycles.
11 Rapid Deployment | Taking advantage of Exploits delays Requires precise
Countermeasures the time needed to caused by field timing and
configure modular assembly, reducing reconnaissance to
systems by striking operational locate assembly areas
during the assembly capability in time- before the drones are
phase ensures sensitive launched.
unprepared drones are | engagements.
neutralized before
deployment.
12 Operational Establishing no-drone Forces thedrones to | Maintaining layered
Isolation zones through layered expend resources or | defenses requires
defensive measures crash without significant resource
(e.g., overlapping EW causing significant investment and
systems and physical damage, protecting continuous monitoring
barriers) isolates critical assets from of operational zones.
drones from mission- potential strikes.
critical areas.
13 Kinetic and Deploying traditional Provides immediate The risk of collateral
Explosive kinetic systems like localized defense damage increases
Deterrence machine guns, anti- and can be when deploying

aircraft guns, or
explosive traps to
shoot down or destroy
drones at close range
ensures localized
threat neutralization.

employed in various
combat
environments with
lower technological
requirements.

explosives near
sensitive areas or
personnel.
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Wrap Up

The emergence of the Microbe drone has reshaped the way military technologies are
developed, deployed, and countered on modern battlefields. The drone’s integration of
artificial intelligence, modular adaptability, and cost-effective production is a turning point
in the evolution of autonomous warfare. Each of its features reflects a deliberate effort to
capitalize on the fusion of technology and strategic objectives from neural network-driven
target tracking to its ability to operate in heavily contested electronic environments.
However, like all advanced systems, the Microbe exhibits vulnerabilities that, when
exploited, reveal pathways for disruption, neutralization, and eventual dominance in any
operational setting.

The technological sophistication of the Microbe lies in its autonomy and operational
versatility. Microbe’s Al-driven systems allow it to continue mission objectives even when
communication channels are jammed or severed, presenting an operational advantage over
traditional drones that rely heavily on human input. The modular design, capable of adapting
to reconnaissance or kamikaze roles, provides a tactical edge by allowing customization
based on mission requirements. Yet, these very strengths also expose inherent limitations.
Neural networks, while powerful, rely on predictable patterns, making them susceptible to
adversarial inputs and environmental deception. Modular adaptability creates logistical
dependencies, requiring a stable supply chain and forward operational bases to assemble
and deploy effectively.

Avisualization of the interconnected dependencies and potential countermeasures further
clarifies how to dismantle Microbe's capabilities systematically:

Manulacturing Facilities

Besouroe Straim Suppy Aoitey

Lorg-terrm attrithan ialabl I

ctromagnetic Pulies
Directed Emergy ¥
Supporting Systems

Eriaiha Reiay Drames

PRIRAE N T Ml ar

Targetei Mauitralization

Erstributed Detenses

Supply Chain Wulnerabifities

Figure 2 Mindmap Visualization - Dismantling

The deployment of supporting systems like the Kasatka relay drone enhances the Microbe’s
range and functionality, but it also introduces exploitable dependencies. Disrupting relay
systems disrupts the drone's ability to operate beyond localized engagements, limiting its
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effectiveness in coordinated swarm attacks or deep-penetration missions. Targeting these
dependencies forms a cornerstone of any effective countermeasure strategy. By focusing on
relay neutralization and preemptive strikes against logistical hubs, defenders can
significantly reduce the operational impact of the Microbe drone.

Neutralization strategies extend beyond disrupting systems to exploiting the drone’s
physical limitations. Microbe’s reliance on small payloads restricts it to tactical
applications, reducing its threat level against heavily fortified or distributed targets.
Defensive measures like reinforced infrastructure, distributed positioning of high-value
assets, and multi-layered protective systems render the drone less effective in achieving
substantial material or strategic losses. Physical interception through advanced
technologies like directed energy weapons or high-speed projectiles further enhances
defense against incoming drones, particularly in high-risk areas.

The drone’s reliance on communication during launch and initial targeting phases creates a
temporal vulnerability that advanced jamming systems and electromagnetic pulses can
exploit. Coordinated electronic disruptions not only incapacitate drones but also create
chaos in swarm operations by isolating individual units from their operators or support
systems. When combined with deception tactics that introduce false data or mimic target
signatures, electronic warfare can completely misdirect or incapacitate an entire fleet of
drones.

Strategies focusing on deception create opportunities for resource misallocation by
adversaries. Deploying decoys with artificial heat or electromagnetic signatures forces
drones to engage non-critical targets, expending their payloads on strategically insignificant
assets. Expendable counter-drone swarms further disorient enemy Al systems, compelling
the Microbe to prioritize multiple false threats. The strategies maximize the enemy's
expenditure of resources while protecting high-value assets and minimizing friendly losses.

Long-term attrition strategies address the Microbe’s reliance on sustained production and
logistical support. Destroying manufacturing facilities, disrupting transportation routes, and
targeting raw material supplies gradually depletes the adversary's ability to replenish drones.
Over time, this pressure not only reduces the operational tempo of drone deployments but
also shifts the cost-benefit calculation, forcing the adversary to reconsider its reliance on
expendable systems.

Each layer of defense must integrate seamlessly into a comprehensive strategy, reflecting
an understanding of the interconnectedness of the Microbe’s strengths and vulnerabilities.
Pre-launch disruption, relay neutralization, direct interception, and systemic resource
targeting form a framework that systematically dismantles the drone’s operational
effectiveness. The strategies require continuous adaptation as adversaries refine and evolve
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their technologies, but the principles of exploiting dependencies and vulnerabilities remain
universal.

The Microbe drone encapsulates the shifting paradigm of modern warfare, where autonomy,
adaptability, and technological sophistication redefine tactical and strategic dynamics.
Microbe's strengths highlight the immense potential of unmanned systems, while its
weaknesses illuminate the opportunities for countermeasures that render such systems
manageable and containable. Neutralizing the Microbe demands creativity, precision, and
persistence, ensuring that the battlefield remains a contested space where innovation does
not go unchallenged.
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