Welcome to the new issue of Military Vehicle Systems. Rapid advances in technology are reshaping the frontline � bringing both significant advantages and new challenges. As vehicle systems evolve quickly, they demand greater data capacity and increasingly complex solutions. How we tackle these challenges will directly influence the effectiveness of future missions. We speak with Andrew 'Dobbo' Dobson of DTC about the problems emerging from this rapid evolution and the solutions that may address them.
The effectiveness of vehicles using both UAV and anti-UAV technology is increasingly becoming one of the main problems. The requirement for on the move use is critical; we talk to Teledyne Flir about their innovative SkyCarrier solution and to EOS about the use of AI to support on the move AUAV.
We look at a new fabric product which should aid comfort and battery life in low temperatures. The product was used by NASA inside space vehicles at temperatures down to minus 450 degrees. We cover advances in communications with INVISIO and connector products with ODU.
We welcome your feedback on the new programmes list, which has been fully updated in the middle of the journal and online, the amount of information has been increased and will give an insight into the amount of spending over the next 12 months which is incredible, plus which areas its being spent on.
We have articles from the US military on new updated vehicle systems, Australia on putting vehicles into the frontline and their new Abrams, plus features from the British Army, European Defence Agency, New Zealand and DARPA.
As always, please send me any comments, good or bad, as this is the only way the project improves.
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Air defenders in Europe test new Counter-UAS technologies during Project Flytrap 4.5
By Capt. Zemas Andargachew, Public Affairs Officer
Leaders and soldiers from the 52nd Air Defense Artillery Brigade and the 10th Army Air and Missile Defense Command brought together air defenders, Army procurement staff and commercial vendors specializing in counter-unmanned aerial systems technology for a unique military and civilian event at Truppenübungsplatz Putlos, Germany in early November 2025.
Called Project FlyTrap 4.5, this nearly two-week event gave stakeholders the opportunity to test innovative c-UAS products against simulated threats from drones operating in NATO airspace. The products involved in Project FlyTrap 4.5 were required to demonstrate their ability to either detect, discriminate or defeat the various air threats.
Additionally, for detection and discrimination purposes, vendors used either passive or active radars. The main difference between passive and active sensors is their electromagnetic signatures. Active sensors emit a strong electromagnetic signal, which provides valuable data for friendly air defense units but also makes it easier for the enemy’s firing units to locate the radar, reducing its survivability. Passive sensors do not produce such a large signature, but the data they gather is less effective for air defense units to develop accurate firing solutions against specific threats. For the defeat objectives, there were displays of kinetic defeat mechanisms as well as one that caused no collateral damage.
“We have to start thinking about the group ones, the group twos [and] the group threes [drones], the smaller and cheaper systems,” said Col. Haileyesus (Hailey) Bairu, the 52nd Air Defense Artillery Brigade commander. As the U.S. Army’s air defense brigade in Europe, Bairu’s "Defendimus" team aimed to solve the question of “how do we knock those [drones] down, so there’s not even a problem for our [maneuver forces],” Bairu continued.
During the early days of the event, all participating products were evaluated for their ability to connect to the brigade’s forward area air defense command and control system. This network allows all systems — detect, discriminate and defeat — to communicate effectively. Thanks to the efforts of the 52nd ADA BDE soldiers, as well as soldiers from V Corps and the 2nd Cavalry Regiment, this important milestone was achieved, increasing the value of these systems for potential procurement by NATO countries for the Eastern Flank Deterrence Line, NATO’s plan for a unified, layered air defense shield along NATO’s Eastern Flank.
Planning for this event started nearly a year ago at the request of the U.S. Army Europe and Africa and NATO Allied Land Command commander, Gen. Christopher Donahue. The 52nd ADA BDE was assigned to lead an effort to identify air defense technologies and capabilities to counter emerging airborne threats on today’s battlefield. An extensive three-month process led the 52nd ADA BDE to reach agreements with five companies to test promising c-UAS capabilities, with testing scheduled for the fall of 2025.
Under the leadership of the 10th Army Air and Missile Defense Command commander, Brig. Gen. Curtis King, the 52d ADA Brigade coordinated with V Corps, the U.S. Army’s forward command in Europe, to include this testing as part of the Project FlyTrap series. V Corps previously conducted Project FlyTrap exercises aimed at helping maneuver units accomplish their missions despite threats from drone proliferation by incorporating innovative c-UAS solutions for maneuver forces. Since a Project FlyTrap 4.0 had already occurred and Project FlyTrap 5.0 was scheduled for March-April 2026, this event was designated as Project FlyTrap 4.5.
As the preparation process for Project FlyTrap 4.5 continued, planners from the Assistant Secretary of the Army for Acquisition, Logistics and Technology partnered with USAEUR-AF, the U.S. Army’s Global Tactical Edge Acquisition Directorate, G-TEAD, and the U.S. Army’s Program Executive Office Missiles and Space to add more participants to Project Flytrap 4.5 by launching a competition called xTechCounterStrike. This competition invited innovative c-UAS systems from eligible small and large businesses worldwide to compete for a two-phase cash prize. Additionally, it also offered those vendors the opportunity to join the G-TEAD Marketplace, making them eligible for potential follow-on agreements and contracting opportunities.
“We were tasked specifically to accelerate the Eastern Flank Deterrence Line. With that, we went through some deliberate planning of what we currently had in terms of tools and resources at our disposal,” said Maj. Joshua McMillion, G-TEAD’s capability lead. “We quickly realized one of the easiest ways to accelerate that capability is to partner with existing companies and existing organizations,” McMillon continued.
During the first phase, 15 finalists from over 200 companies were chosen to showcase their abilities at Project FlyTrap 4.5, earning a $50,000 cash prize. Of those 15 finalists, 11 were able to travel to Putlos, Germany, to participate in the second phase of the competition. After that, four were selected as winners, each receiving a $350,000 cash prize.
The evaluation panel that chose the winners was a diverse group of personnel with various roles and responsibilities in the Department of War, including experts from the Army’s Test and Evaluation Command, members of the GTEAD team, and service members of the 52nd ADA BDE.
“We are all here at Project FlyTrap 4.5 helping to [bring] forward the air defense artillery branch by utilizing and testing out new systems to reinforce the Eastern Flank Deterrence Line and … expanding the tools we use,” said Sgt. Lukas Hollcraft, a judge on the panel and a member of the tactics, innovation, and experimentation platoon, 5th Battalion, 4th Air Defense Artillery Regiment, 52nd ADA BDE.
The tactics, innovation, and experimentation platoon received practical training and gained knowledge about the different products involved in the xTechCounterStrike competition, giving them a unique perspective to provide valuable input on which systems would be most beneficial for on-ground operators during the evaluation panel.
“I never expected that as a sergeant ... I’d be able to sit down with majors, captains, lieutenants and colonels and evaluate these systems,” said Hollcraft. “It’s great that as an operator, I get a say in what the future of my job looks like, especially to the future of my soldiers, who I’ll be raising to take over my shoes,” Hollcraft continued. n
Teledyne FLIR’s SkyCarrier is redefining UAS operations anywhere and on the move
In the fast-moving, unpredictable environments of modern conflict, reliable, real-time intelligence has become vital. Commanders rely on unmanned aerial systems (UAS) to make rapid, data-driven decisions.
But, as seen in Ukraine, the faster front-line teams can move, the safer they are. So how can uncrewed systems deliver surveillance, targeting and reconnaissance when their operators can’t stop moving?
Teledyne FLIR Defense believes it has the answer. We spoke with Richard Cunha, Product Director, to find out how its new SkyCarrier™ autonomous drone launch and recovery system is addressing this challenge.
The challenge of on-the-move drone operations
Drone operation is critical, but it comes with challenges. Operators face the difficult task of operating multiple drones, launching and recovering them from confined or unstable platforms. It demands significant training and precision, particularly when dealing with unpredictable motion, rough terrain, or rolling seas.
Recovery is complex, and operators, often working remotely, need skill to land a UAV safely on a moving vehicle or small ship. But stopping to perform these tasks, even briefly, carries its own risks.
Rich Cunha explains, “In high-tempo operations, stopping even a single vehicle to operate a drone can expose not just that platform, but entire convoys or formations, and threaten the mission. We developed SkyCarrier to remove that dilemma entirely.”
Autonomous launch and recovery, even at speed
At first glance, SkyCarrier appears to be a reinforced drone container. But it is a ruggedized box that autonomously launches and recovers Teledyne FLIR’s R80D SkyRaider® and SkyRanger® R70 drones from moving land vehicles, maritime vessels, or fixed sites.
Designed for high-speed, hands-free operation, SkyCarrier allows drones to take off and land while in motion, even in rugged terrain. It has been engineered for extreme reliability, allowing for a 45-minute flight time with a payload of up to 2 kg. It operates in temperatures ranging from –20°C to +50°C and compensates for up to 20° of vehicle incline during take-off and landing.
SkyCarrier includes a “follow me” option, allowing the UAS to track and return to designated vehicles, personnel, or locations, even in GPS-denied environments. The drones automatically navigate home, guided by integrated near-infrared (NIR) beacons and QR (quick-response) codes. The pad maximizes the UAS’s landing area, centers the aircraft, and reduces storage space.
Persistent power and a jam-resistant communications lifeline
As well as free-flight operations, SkyCarrier has a tethered option featuring a 108-metre auto-reel tether spool and power electronics for persistent observation. With continuous power, the drones can maintain operations for up to 48 to 96 hours.
The tethered deployment is supported by intelligent algorithms that automatically adjust flight height based on wind speed or vehicle motion, descending to safe altitudes when necessary and re-ascending as conditions improve.
Rich explains, “Tethers offer multiple benefits. At altitudes of 100 meters (330ft), drones clear most tree lines, hills, and low-lying buildings in urban areas, significantly extending the RF footprint and connectivity, which is the lifeblood of most modern militaries.
“Tethers provide persistent power to a drone so you don't have to land to switch out batteries. They can also be used as a communications umbilical, creating a jam-proof way to pass data back and forth to the UAV while minimizing electronic signature. Increasingly, we’re seeing UAVs being used as aerial relays. You can house radios to create a localized communications bubble around a unit. ”
A flexible platform for multiple use cases
SkyCarrier has clear potential across defense, border protection, critical infrastructure, and maritime security. Mounted on a vehicle, it can deliver radio retransmission, chemical, biological, radiological (CBR) hazard detection, or ISR support to dismounted troops.
“SkyCarrier is a flexible tool, and our end users are finding new use cases and missions for the platform on a semi-regular basis,” explains Rich. “In every role, it reduces risk to personnel. One of the things we’ve been working on is a suite of sensing capabilities to scan areas for threats like unexploded ordinance, craters, or demining in peacetime.”
Teledyne FLIR recently completed trials under a Canadian Department of National Defense R&D programme, using a SkyRanger kitted with Teledyne’s EchoONE lidar, Blackfly daylight, and Boson thermal cameras to detect hazards such as mines, razor wire and ditches.
“It’s an example of how this ‘drone-in-a-box’ can enhance safety. It’s possible to send these systems ahead of convoys to scan for hazards so they don’t have to stop or expose themselves to risk.”
Instant eyes-on: rapid response from any location
When not on the move, SkyCarrier is ideal for fixed site applications, such as protecting CNI or border security, for example.
“Having a capable UAV ready to deploy at a moment's notice speeds up response times significantly,” says Rich. “An operator could immediately deploy a drone a thousand kilometers away at the push of a button. Traditionally, a team would be needed to carry equipment onto a roof, assemble the UAV, and deploy manually. With SkyCarrier, the UAV can be airborne in two minutes, offering persistent surveillance with a tethered system, or free flight responding to an event such as a suspected intruder, crowd monitoring, or executing pre-programmed patrols.”
Mission control and swarm capability
SkyCarrier integrates with Teledyne FLIR’s Mission Control System Software, enabling an operator to plan missions and control up to 16 aircraft simultaneously, paving the way for mini swarm operations.
Rich explains, “Swarm is a key capability. A single operator or application can manage multiple systems across a border, for example, and task them individually or collaboratively, or they can autonomously relieve each other as batteries drain.”
“We’re now extending the ability of those systems to do more, more smartly, so users don’t have to be so hands-on. They can increasingly trust the systems to figure out whether an area is clear or what the safest path is. Building that trust and confidence, though, is critical.”
Trials and in the field
SkyCarrier has undergone two years of testing across varied environments, from the North Sea and Gulf of Mexico to Alaska, demonstrating performance in both maritime and ground operations. It has also been tested on vehicles, including the Ford F-150/F-250, GMC Sierra, Toyota Hilux, and Zodiac Milpro RHIBs.
“We’ve tested it off the coast of Alaska with a US DoD customer on a small Zodiac,” says Rich. “Northern maritime operations are probably among our most challenging, with magnetic anomalies and low GPS coverage. But the system performed incredibly well.”
Teledyne FLIR has also conducted trials with the Norwegian Ministry of Defence, the US Air Force, and other partners, validating autonomous operation from moving platforms at speeds of up to 50 km/h (30 mph).
“We’ve also done integrations with Teledyne’s perimeter security systems,” Rich adds, “where a radar or thermal camera detects an intrusion, and the UAV automatically launches to investigate. It proves the autonomy we’re building, and operators can trust the system to go and look.”
The future
Looking ahead, Rich explains that Teledyne FLIR’s focus is to bring more systems together. “We’re laser-focused on providing autonomy-enhanced solutions that make operation as simple and seamless as possible. We’re exploring how to integrate systems and sensors from ground robots to satellites, combining that data in a way that provides meaningful context without requiring the user to be an expert. That’s the direction we’re heading.”
Conclusion
With its blend of autonomy, ruggedness and versatility, SkyCarrier represents a major step forward in modern conflict, where defense teams must remain mobile, stay hidden, and stay connected.
Teledyne FLIR Defense is now accepting orders for SkyCarrier, with production scheduled to begin in Q2 2026. n
For more information, visit https://defense.flir.com/defense-products/skycarrier/
Army research leading laser defeat innovation backed by institutional knowledge, rapid adaptation
By Kyle Richardson, C5ISR Center Public Affairs
Like something out of a sci-fi movie, cutting edge
lasers could instantaneously incapacitate and disrupt technology while presenting an equally grave danger to soldiers’ safety on the battlefield. Thus, mitigating laser vulnerabilities is crucial across a multi-domain operational environment.
Dating back to the 1980s, the U.S. Army Command, Control, Communications, Computers, Cyber, Intelligence, Surveillance and Reconnaissance (C5ISR) Center has established a longstanding legacy of safeguarding electro-optical sensors from laser-based threats, starting when such weapons emerged and began shifting how wars were fought.
To help safeguard soldiers and equipment, the C5ISR Center’s science and technology efforts have been integrated into multiple generations of Forward-Looking Infrared (FLIR) systems. These systems, which utilize sensors that detect infrared radiation and are leveraged across target acquisition, surveillance and low-visibility navigation, have helped ensure Warfighters maintain an operational capability against laser-enabled threats in all combat scenarios, increasing soldiers’ survivability and lethality.
The Center’s expertise and technical knowledge of soldier protection systems have resulted in the establishment of specialized laboratories designed to assess laser effects, not only on individual components — such as sensors, optics and coatings — but also on complete systems.
“These laboratories, still located throughout C5ISR Center’s footprint, remain at the forefront of laser vulnerability testing,” said Jason Bias, C5ISR Center. “They continue to lead efforts in evaluating the impact of laser-based search systems, jamming technologies and direct-damage laser weapons on electro-optical platforms. Our facilities continue to serve as the industry benchmark for laser survivability testing. We also support our partners by evaluating their systems and assisting in replicating test designs at their own sites.”
Additionally, the Center serves as the certification authority for its program manager, PM, partners, ensuring systems transition seamlessly to programs of record. The center also validates industry-replicated test configurations to ensure all production systems meet the required protection standards before deployment.
Leveraging a deep understanding of sensor vulnerabilities to laser threats, the C5ISR Center develops advanced materials and engineers tailored protective components across all operational wavebands utilized by U.S. military systems.
“We work in close coordination with system integration divisions and PM partners to ensure these protection solutions are effectively incorporated into emerging platforms — balancing survivability, affordability and performance,” said Bias. “Our technical leadership in the development of these protective components has positioned the center as the trusted subject matter expert for PMs procuring systems that incorporate a diverse array of laser protection technologies developed in-house.”
As the Army’s sole remaining science and technology developer focused on protection against laser weapons, the C5ISR Center plays a critical role in informing both Army stakeholders and industry partners on available technologies and emerging threats identified through the intelligence community.
The center’s agile development approach allows technology experts to adapt protection solutions to new platforms and sensor configurations. The center recently delivered a cost-effective protection solution in response to evolving threats. The effort not only met and exceeded all program metrics, but it also enabled broader application of a short-wave infrared sensor protection across multiple systems. Additionally, in response to the growing use of unmanned aerial systems and Counter-UAS platforms, the center has rapidly adapted existing technologies to deliver effective laser protection for these emerging domains.
“The C5ISR Center is focused on sustaining support for both current and emerging platform requirements — such as UAS protection and Counter-UAS capabilities — while continuing to transition advanced protection technologies to the field,” said Bias. “To stay ahead of evolving threats, we are preparing for the next generation of laser weapons, including ultra-short pulsed laser systems.”
These threats pose unique challenges due to their physical interactions with optical components and will necessitate a fundamental shift in protection strategies, rather than incremental improvements. Addressing this challenge will require sustained research, experimentation, and the development of novel techniques guided by a deliberate, multi-year technology development roadmap. n
For more information, visit:
c5isrcenter.devcom.army.mil/
The U.S. Army Command, Control, Communications, Computers, Cyber, Intelligence, Surveillance and Reconnaissance Center is the Army’s applied research and advanced technology development center for C5ISR capabilities. As the Army’s primary integrator of C5ISR technologies and systems, DEVCOM C5ISR Center supports our networked Warfighters by identifying, developing, maturing, and rapidly integrating innovative technologies to drive continuous transformation.
DEVCOM C5ISR Center is an asset of the U.S. Army Combat Capabilities Development Command. DEVCOM is Army Futures Command’s leader and integrator within a global ecosystem of scientific exploration and technological innovation. DEVCOM expertise spans eight major competency areas to provide integrated research, development, analysis and engineering support to the Army and DOD. From rockets to robots, drones to dozers, and aviation to artillery – DEVCOM innovation is at the core of the combat capabilities American Warfighters need to win on the battlefield of the future.
Strengthening EU’s military mobility
Armed forces need to be able to swiftly move troops and equipment in the EU and across its
external borders. Military mobility underpins the Union’s preparedness and readiness, and is essential for European security and deterrence.
Today the European Commission together with the High Representative, and with considerable input from the European Defence Agency and its Member States, proposed new rules to establish an EU-wide military mobility area by 2027.
Inputs from the Member States gathered by the European Defence Agency included the experience from the Technical Arrangements for cross-border movement permissions, the military requirements for the digitalisation of customs procedures for military transports, and the capability gaps identified through EDA studies in the domains of rail and inland waterways transport.
EDA's wider role
EDA supports its 27 Member States in improving their defence capabilities through European cooperation. Acting as an enabler and facilitator for Ministries of Defence willing to engage in collaborative capability projects, the Agency has become the hub for European defence cooperation, with expertise and networks covering the full spectrum of defence capabilities. Member States use EDA as an intergovernmental expert platform where their collaborative projects are supported, facilitated and implemented. n
Drones, data and manoeuvre: rebalancing the Counter-UAS equation for ground vehicles
Abundant, cheap and impressively adaptable UAS have stripped away the illusion of a
conventional battlefield. Today, drones reach from the forward edge to deep logistics hubs, forcing militaries to rethink how ground vehicles sense, communicate and fight. A converging set of technologies, including mobile ad hoc mesh networking, low Earth orbit (LEO) satellites, advanced on the move sensors, robust C2, repurposed commercial platforms and a strong and growing COTS impact is now starting to rebalance the engagement economics equation.
The drone challenge to conventional manoeuvre
In recent conflicts, small UAS have become a primary means of finding, fixing and striking ground forces. In Ukraine, both sides now deploy millions of drones annually, from simple quadcopters to improvised loitering munitions and AI assisted FPV (first person view) platforms.1
This scale has two strategic effects. First, it has made the battlespace radically transparent. Massing armor or logistics convoys without being seen is increasingly difficult, particularly in open terrain. Second, it has inverted traditional cost dynamics. Relatively inexpensive drones—some built from commercial racing components—are routinely destroying or disabling multi million dollar vehicles, artillery systems and air defense radars.2
For ground vehicle designers and operators, drones now represent a persistent, multi axis threat. They appear at very short notice, from multiple altitudes and directions, and often in coordinated groups. They threaten not only frontline units but also command posts, supply depots, bridges and repair hubs. The “front line” is now a wide, overlapping set of critical nodes rather than a neat line on a map.
The response has been a surge of innovation in communications, sensing, vehicle C2 and platform design—using technologies that, taken together, can move ground vehicles from drone vulnerable to drone resilient.
The foundation is rapid adaptation in vehicle platforms and commercial levels of supply. Drones have driven rapid adaptation in vehicle requirements. Large platforms bristling with sensors and effectors are giving way to smaller, lighter vehicles, such as the Infantry Squad Vehicle (ISV) from GM Defense with interchangeable payloads of sensors and effectors. An example from Centauri Technologies is TriAD, a modular, vehicle-mounted Counter-UAS ecosystem that fuses radar, RF and electro-optical sensors with AI decision-support and multiple hard-kill effectors to detect, prioritize, and defeat hostile drones in real time.3
Rugged, COTS vehicle platforms with robust, standardized inertial navigation systems (INS) and swappable, attritable sensor and/or effector platforms is the solid foundation for the maneuvering force in the drone age.
Data-centric network architectures
The modern mobile squad is built on communications. Traditional, hierarchical radio architectures struggle under modern drone driven data loads and electronic warfare (EW). Today’s vehicles must exchange high definition video, radar tracks, target metadata and command messages across dispersed formations—often while on the move and under jamming pressure.
Mobile ad hoc networks (MANETs) using IP based radios are increasingly central to this problem set. Modern MANET systems, such as Silvus StreamCaster radios, create self healing mesh networks in which every node—vehicle, dismount, mast or airborne relay—can route traffic for others. The U.S. Marine Corps has integrated StreamCaster 4400 radios into its Networking On The Move (NOTM) system for at the halt and on the move connectivity, highlighting the role of MANET as a tactical backbone for multi domain operations.4
From a military vehicle systems perspective, this shifts the focus in two directions from “radio as accessory” to “radio as core system component”, and from “voice as primary service” to “IP data as primary service”. Vehicles need sufficient power and cooling for high duty cycle MANET radios, antenna masts and mounting options that support hemispherical coverage, and data architectures that carry IP traffic from sensors and effector controllers directly into the network.
Crucially, these networks must also survive deliberate interference. Modern MANET waveforms employ multiple input, multiple output (MIMO) techniques, adaptive modulation and frequency agility to maintain links in contested spectrum—capabilities now regarded as core requirements whenever ground vehicles are expected to operate inside a sophisticated drone and EW threat envelope.5
Layered Communications
But meshed MANETs are not enough. Counter-UAS operations must function even when terrain, distance, or disruption prevent local radio networks from closing the loop. Here, LEO satellites, airborne relays and HF radio provide higher order infrastructure and options.
LEO satellite services have become a critical communications layer, keeping forces online when terrestrial infrastructure is destroyed or power is lost. Reporting in 2025 noted that more than 50,000 Starlink terminals were in use in Ukraine, supporting both civilian and military connectivity; the country has now gone further by becoming the first in Europe to launch Starlink’s direct to cell service, allowing ordinary smartphones to connect to satellites when ground networks fail.6
For vehicle systems, this means satcom terminals and modems are no longer niche equipment reserved for command elements. Smaller, low profile antennas, simplified terminals and vehicle network architectures that can route traffic seamlessly between MANET and satcom are increasingly desirable. When a local mesh is degraded by EW or terrain, vehicles should be able to fall back to LEO links for critical data—particularly when relaying radar tracks and drone alerts to higher echelons or adjacent units.
Blue force drones themselves are also becoming important communications tools. Medium endurance UAS can carry relay payloads, lifting parts of the MANET or specialized links above terrain and urban clutter. Experiments in multiple forces are exploring drones as airborne repeaters, extending line of sight communications and bridging gaps between dispersed manoeuvre elements.
Finally, HF radio has re-emerged as an important long range fallback. Digital HF waveforms and automatic link establishment (ALE) techniques allow survivable, low bandwidth communications over very long ranges, independent of satellites or terrestrial infrastructure. While HF cannot carry sensor video, it can support command, status and alert traffic when higher capacity paths are denied.
The result is a layered architecture in which MANET, LEO satcom, airborne relays and HF complement each other.
On-the-move (OTM) sensing for a drone-saturated sky
If communications are the nervous system, sensors are the eyes and ears. The drone problem demands sensors optimized for very small, low, slow and agile aerial targets, often operating close to clutter and ground vehicles.
Legacy air defense radars were designed for high altitude aircraft and missiles and are typically deployed at fixed sites. Counter-UAS operations, by contrast, require short-/medium-range, high resolution sensors mounted on vehicles, able to detect and track multirotor and fixed wing drones at close range while the platform itself is moving.
This is the logic behind modern on the move (OTM) radar families and electro optic/infrared (EO/IR) payloads designed for vehicle integration. Systems of this class provide 360° coverage, high update rates and fine range resolution to pick out small cross section targets from birds and background clutter, even while the vehicle bounces over terrain. Many vehicles and remote weapon station (RWS) OEMs are turning to metamaterials electronically scanned array (MESA®) radar technology for ultra-low SWaP, consistent and highly accurate operation, and sophisticated Doppler processing to maintain tracks on slow moving UAS and loitering munitions.
For vehicle OEMs, these new sensor classes impose three clear requirements. First, rugged, predictable physical integration points for radars on vehicles and RWS. Second is stable power, robust INS performance and standard interfaces to support high bandwidth, ultra-low latency data streams. And third, open data architectures for sensor fusion, so radar tracks can cue cameras, EW payloads and weapons in real time.
Vehicle C2 as the brains of Counter-UAS
As the volume of data from radar, EO/IR, RF detectors and drones increases, the vehicle’s C2 system becomes the central decision support engine. It must fuse heterogeneous sensor data into a coherent picture, classify threats and present engagements to crews in a manageable, timely way.
Modern systems like M LIDS illustrate why this C2 layer is now as important as the sensors themselves. M LIDS integrates detection, tracking, classification and weapon control into a unified architecture. It can task EW effectors, launch kinetic interceptors such as the Coyote missile, or cue guns and remote weapon stations (RWS), all from a mobile platform.7
This type of C2 capability is migrating across vehicle classes. Light and medium vehicles, including 4×4 platforms and ISVs, are being equipped with compact C UAS masts, RWS and integrated C2 software that allows them to act as mobile drone escorts for high value assets. Data flows are increasingly bi-directional: vehicles both consume the air picture and contribute their own sensor feeds back into the wider network.
For vehicle designers and integrators, key implications include adoption of open, modular vetronics architectures to integrate diverse sensors and effectors, sufficient processing capacity (CPUs/GPUs) to host AI enabled target classification and decision aids at the edge, and human machine interfaces that allow crews to understand and act on complex air pictures without overload. Vehicles are becoming mobile C2 nodes, not just platforms carrying guns and armor.
Commercial vehicle platforms as Counter-UAS carriers
Another important trend is the rapid repurposing of commercial vehicle platforms for defense roles, particularly for drone and counter drone missions. Modern conflicts have shown that commercial trucks, vans and buggies can be adapted quickly to carry sensors, weapon stations and power systems, giving forces a way to field capability at scale without waiting for new bespoke armored platforms.
Ukraine provides multiple examples. The Protector unmanned ground vehicle (UGV), developed by Ukrainian Armored Vehicles, evolved from a logistics support concept into a heavy UGV armed with a Tavria 12.7 remote weapon station. It can carry a 700 kg payload, travel up to 400 km and now conducts live fire trials with a 12.7 mm Browning M2 against both ground and aerial targets.8
At the lighter end of the spectrum, the Krampus UGV—a compact, tracked flamethrower vehicle armed with thermobaric rocket launchers—has been approved by Ukraine’s Ministry of Defense for frontline service. It is designed to be transported in a pickup or trailer and used in assault and defensive roles where human presence would be particularly hazardous.9
These systems demonstrate that swappable Counter-UAS and effectors will be engineered to fit a range of vehicle platforms, from heavy Boxers and JLTVs to lightweight ISV type vehicles and UGVs. For industry, this points towards designing modular Counter-UAS “mission kits” with common mechanical and electrical interfaces, such as the unmanned Seraphim platform from Digital Force Technologies. Treating commercial trucks and 4×4 platforms as viable hosts for high end sensors and C2, not just for logistics, is another primary consideration for platform designers. Anticipating that some platforms will operate uncrewed from the outset, with remote or autonomous control tightly integrated into vehicle systems, is the future.
As more armed forces follow Ukraine’s lead and stand up dedicated robotic vehicle units, demand for such adaptable, repurposed platforms is likely to increase.10
COTS systems, attrition and procurement agility
The rapid rise of drones on the battlefield has largely been a COTS story. FPV drones, in particular, originated in the commercial and hobbyist world. In Ukraine, government and industry aim to produce around one million FPV drones annually, an effort that roughly matches or outstrips the volume of artillery shells supplied by some alliance partners over the same period.11
These platforms are inherently attritable. They are inexpensive, highly modular and benefit from fast innovation cycles in the civilian electronics market. The same characteristics now shape Counter-UAS and ground vehicle design. COTS cameras, radios and compute modules are being integrated into ruggedized enclosures for harsh military environments. AI “strike kits” and autonomy packages can convert COTS drones into semi autonomous loitering munitions, with onboard processing that allows continued flight even under jamming. Vehicle borne systems must interoperate with a wide variety of COTS UAS types, both friendly and threat, often using rapidly changing waveforms and control schemes.
This logic underpins major initiatives such as the U.S. Department of Defense’s Replicator program. Replicator aims to field “multiple thousands” of all domain, attritable autonomous systems (ADA2) by August 2025, specifically to counter the massed use of inexpensive drones and uncrewed systems by potential adversaries.12
For procurement organizations, the shift towards COTS and attritable systems raises questions of certification, supply chain security and lifecycle support. For vehicle OEMs and integrators, it emphasizes the value of open architectures that can host and update third party COTS payloads rapidly, software first design for radios and EW systems capable of keeping pace with civilian waveform evolution, and approaches to qualification that accept shorter technology refresh cycles and planned attrition.
From front line to logistics hub: the network is the asset
Drone threats are not confined to trench lines. Operations in Ukraine have repeatedly demonstrated long range drone strikes against fuel depots, ammunition dumps, repair facilities and power infrastructure hundreds of kilometers behind the forward edge. Homeland security officials worry about domestic violent extremists (DVEs) and foreign terrorist organizations (FTOs) that study drone attacks with malign intent.
This reality drives two related changes in vehicle and systems thinking:
1. Defensive coverage for logistics and rear areas. Convoys, transshipment points, depot complexes and temporary staging areas now require organic Counter-UAS coverage. That implies mobile C UAS vehicles assigned as escorts, rapid deployment sensor masts on commercial or military trucks, and UGVs tasked with perimeter surveillance.
2. Distributed and mobile support nodes. To reduce vulnerability, logistics and C2 functions are increasingly dispersed across multiple smaller sites and convoy elements. Vehicle mounted MANET nodes, sensors and C2s are essential to keep these distributed nodes connected and protected.
In this environment, the network itself becomes a key asset. As noted decades ago by Robert Metcalfe, now an eponymous “law”, the value of a network grows roughly with the square of the number of connected nodes. Every additional sensor equipped vehicle or UGV added to a formation does more than add a single data stream; it multiplies the number of possible cross fixes, correlations and engagement options. It is a force multiplier and it is a robust counter to drone threats.
For ground combat vehicles, this translates into design and integration priorities:
Treat every vehicle as a potential sensor and effector node in a wider Counter-UAS grid
Ensure platforms can publish and subscribe to common air and ground pictures, rather than operating in isolation
Support rapid “plug and fight” onboarding of newly arrived vehicles, UGVs and UAS into the existing mesh.
The outcome is a battlespace in which no single vehicle is solely responsible for its own defense; instead, vehicles collectively contribute to and benefit from a shared defensive envelope. As the technologies highlighted above mature and converge, ground combat vehicles are better placed than ever to survive and operate in a drone saturated environment. By embracing data centric architectures, layered communications, advanced sensing and modular, COTS friendly designs, military vehicle systems can help move ground forces from being passive drone targets to active participants in a resilient, networked Counter-UAS ecosystem. n
For more information: www.echodyne.com
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Sensor-guided robots could boost lifesaving combat casualty care
Program aims to stop internal bleeding autonomously using robotic surgery
One of the most significant challenges in treating battlefield injuries is finding and stopping severe bleeding in the torso, a condition known as non-compressible torso hemorrhage. Limitations in frontline medical facilities mean that many warfighters die from injuries that could be survivable with more immediate surgical care.
DARPA’s new Medics Autonomously Stopping Hemorrhage program, known as MASH, aims to use robots—guided by advanced sensors and equipped with artificial intelligence—to locate and stop severe bleeding in the torso with only limited direct human assistance.
"We owe it to our warfighters to give them the best possible chance of survival," said Dr. Adam Willis, MASH program manager. "In large-scale conflicts, many warfighters die from injuries that could be survivable if they could get to a surgeon quickly."
The autonomous systems under development could stabilize injured warfighters for 48 hours or more, providing crucial time for evacuation to hospitals for definitive care.
"The real challenge is finding that bleed," Willis said. "Imagine navigating a complex landscape of organs and blood inside the torso to find the exact spot that needs attention."
DARPA's challenge lies in developing autonomous software that can leverage existing medical devices to provide medics with precise, real-time guidance under extreme battlefield conditions, and automated capabilities to stabilize lethal hemorrhage within the torso.
"It's like developing a GPS for the inside of the human body to position existing tools to precisely stop the bleed, under extreme circumstances," Willis added.
The system aims to offer a simplified user experience in pre-hospital settings, similar to external defibrillators used to restart the heart following sudden cardiac arrest.
MASH is structured as a three-year program conducted in two phases: integrating sensors with robotic systems to find bleeding, then developing software and autonomy to stop the bleeding. The program aims to advance both robotic surgery technology and trauma procedures specifically designed for robotic intervention. n
Engineering to succeed: Piedrafita expands UK presence to advance proven defence technologies
Piedrafita is a premier engineering firm renowned for its cutting-edge mobility and power solutions tailored for military vehicles operating in the most challenging environments worldwide. With nearly forty years of specialized expertise, the company has established itself as a trusted technological ally in the defence sector. Its operations are strategically structured into three synergistic divisions: Piedrafita Systems, Prognostics and DefPower.
INNOVATION IN MOBILITY SOLUTIONS FOR ARMOURED VEHICLES IN HARSH CONDITIONS
Piedrafita Systems stands at the forefront of rotary damper innovation, engineering and manufacturing advanced solutions that redefine mobility for heavy land platforms. Its patented designs—lightweight, compact and highly efficient—deliver superior energy dissipation, enhancing vehicle performance while streamlining integration for both next-generation systems and retrofitted legacy platforms.
The Hydropneumatic Rotary Suspension System (SRB) for Armoured Vehicles is the outcome of a strategic collaboration among leading European defence companies, with Piedrafita serving as the project’s principal coordinator. This initiative is part of the European Defence Industrial Development Programme (EDIDP 2020) and the European Defence Fund (EDF 2023), underscoring its significance within the EU’s broader vision for technological sovereignty and military innovation. The Hydropneumatic Linear Suspension columns represent a fully integrated design solution engineered to enhance the mobility of a wide spectrum of vehicle platforms. Their modular architecture and seamless integration capabilities make them ideally suited for both cutting-edge vehicle development and the modernization of existing legacy systems.
In addition to advanced hydropneumatic suspension systems, both rotary and linear, Piedrafita offers other specific solutions, such as track tensioners, which directly influence the mobility of both metal and rubber track vehicles, their fuel consumption, comfort, crew safety and service life.
The future of digital suspension and predictive maintenance
Piedrafita has fully embraced digital transformation through the development of its Digital Suspension Controller (DSC)—an advanced system that delivers real-time monitoring and diagnostics for suspension and drivetrain components. By providing actionable insights into terrain conditions, operational patterns, and mechanical integrity, the DSC empowers predictive, data-driven maintenance strategies that reduce unplanned downtime and enhance overall operational readiness.
SMART POWER MANAGEMENT WITH SOLID-STATE MILPDUS
As military platforms transition toward electrification, the need for resilient and intelligent power distribution systems becomes increasingly critical. Piedrafita DefPower meets this demand with its advanced line of MILPDUs (Militarised Power Distribution Units). These solid-state systems replace conventional relay and fuse boxes, offering programmable logic, a compact footprint, and full compliance with stringent MIL-STD and Def Stan specifications—ensuring reliability and adaptability in the most demanding operational environments.
Features include:
• Compatibility with 12 V, 24 V, and 48 V systems
• CAN bus integration
• Support for analogue and digital inputs
• Integrated transient protection
• Hardware standardisation across variants
• Ideal for legacy fleet upgrades
INTELLIGENT DATA ACQUISITION FOR
MISSION-CRITICAL SYSTEMS
Piedrafita Prognostics offers a holistic approach to data acquisition and subsystem digitalisation, empowering advanced diagnostics and operational intelligence. Its Smart Logger product family supports both NGVA-compliant and standalone platforms, enabling in-depth system analysis across powertrains, turrets and suspension systems. Complementing this, the SICCOM component traceability platform leverages QR codes, barcodes, RFID, and NFC technologies—enhanced by AI-driven recognition—to provide secure, contactless access to data and comprehensive lifecycle tracking.
STRENGTHENING PRESENCE IN THE UK
Piedrafita’s technologies are already integrated into key platforms of the UK Ministry of Defence, including the AJAX programme. To better support the growing needs of its British partners, the company is establishing a dedicated in-service support workshop in the United Kingdom. This new facility will offer localised assistance, spare parts provisioning, and streamlined distribution—reinforcing Piedrafita’s long-term commitment to the sustainment and success of British defence initiatives. n
How tactical communications can keep pace with the changing world of heavy armoured vehicles
As in any aspect of defense, the military vehicles of today are in many ways unrecognizable
compared to their predecessors. In the face of the current global climate, several countries in Europe and elsewhere are investing in modernising their main battle tank fleets. This often involves the procurement of additional systems to fill short-to-medium term capability gaps, as well as looking at the development of future tank platforms to form the next generation of military vehicles. Such modernisation of fleets has knock-on effects on technology linked to them, such as communications and crew safety. Here the communication expert company INVISIO, ensures their hearing protection and communication solutions remain fit for purpose as the vehicles they connect to evolve.
Some may suggest that developments towards autonomous vehicles may remove or lessen the importance of tactical communications and hearing protection for crews on board. However, many military vehicles are likely to retain a degree of human control, at least for the foreseeable future, explains Rob Harrison, Senior Product Manager at tactical communications leader INVISIO. This is demonstrated in new platforms such as XM-30 and JLTV Hybrid, which retain human crews but integrate advanced technology to improve performance. The introduction of hybrid-electric propulsion helps to reduce fuel use and increase stealth during certain missions, allowing quieter movement and longer range where needed. Alongside this, tech advancements help to improve situational awareness, with the introduction of 360° vision systems, AI-assisted targeting and real-time battlefield data sharing, allowing almost instant communication between vehicles and command centers.
Modernisation for today’s battlefield also involves improved protection systems, with lighter but stronger armour, as well as Active Protection Systems (APS) to intercept threats before impact, increasing crew survivability. Such wide-ranging improvements to vehicles can be seen in examples like the M2A4E1, an upgraded version of the Bradley IFV with enhanced power, mobility and survivability thanks to upgrades including a new engine and transmission and improved suspension. Similarly, the M1E3, a next-generation redesign of the M1 Abrams, is expected to be lighter, more modular, and feature a hybrid-electric drivetrain, advanced AI capabilities and a reduced crew size.
Improvements such as these serve to create what are seen as ‘new’ vehicle platforms that have evolved to meet the needs of the crews of today. Yet they are often based on legacy platforms dating back decades, such as the M1 Abrams and Bradley IFV, with additions adding weight as well as capability. The Leopard 2 tank, introduced in 1979, originally weighed 55 tons, but latest iterations can weigh 66 tons, while the M1 Abrams, introduced in 1980, originally weighed 54 tons but latest iterations can weigh 67 tons.
Additional weight may not seem problematic in its own right, but it can bring challenges – especially in communications, explains Harrison. “Heavier vehicles require larger engines, larger transmissions and more robust suspension – all of which can produce higher noise exposure levels for the crew on board, as well as higher vibrations. On top of this, the use of older vehicles that are being constantly upgraded means some elements can wear out, degrade or age, again having an impact on noise, both changing the noise profile and potentially adding higher exposure levels for crews. Even new electronics upgrades containing high-speed cooling fans can change noise profiles, adding to the acoustic noise crews are exposed to.”
Despite the advent of AI and unmanned vehicles or optionally manned vehicles, the likely presence of human operators for some time to come means the responsibility to protect crews – including hearing protection – remains. While current headsets have proven efficient in providing protection based on tried and tested noise profiles, these profiles change over time as improvements are made to the vehicles. Often, the requirements for headsets and communications equipment are forgotten or not adjusted accordingly, which means crew members may not receive adequate situational awareness and the correct degree of protection. Inadequate protection not only impacts hearing health in the long-term, but also has the potential to impact mission length, as well as impacting situational awareness and creating additional challenges of fatigue.
The changes within military vehicles means a one-size-fits-all headset may no longer be adequate. Crews need a headset that can adapt across a diverse fleet of vehicles, or over time as vehicles evolve, in order to ensure crews are protected and can maintain mission-critical communications regardless of the noise profile of the vehicle they’re in, and as they switch between vehicles.
INVISIO’s RA4000 Magna headset takes expertise garnered by Racal Acoustics, now INVISIO, whose history dates back to the early 1900s before tanks were even invented, meaning it has lived alongside the evolution of military vehicles right up to today. Such experience means INVISIO is well placed to address the practical issues of comms in military vehicles, providing uncompromised quality as well as hearing protection that addresses noise challenges associated with ageing fleets that are continually being adapted. A key element is the use of customised Active Noise Reduction (ANR) that allows the headset to achieve noise attenuation levels of 36dB SNR. The key advantage of digital software-defined ANR such as this is that it can address specific noise challenges, adapting from vehicle to vehicle and within certain vehicles as their own noise profile changes depending on additions and improvements or lifespan. The headset offers binaural hear-through for accurate situational awareness and high intelligibility binaural or monaural communications in high-noise environments. This helps reduce physical and cognitive burden, especially when noise levels are potentially increased due to additional weight in vehicles. Such software can also be upgraded over time. This means even if a headset was purchased some years ago, INVISIO can upgrade the software in that headset to fit with an updated noise profile, ensuring top quality hearing protection and speech intelligibility even if a fleet is upgraded or a specific vehicle’s noise profile changes.
“An extra layer of benefit comes through the RA4000’s compatibility with other equipment including new helmets which may require new attachment options,” adds Harrison. That means that as changes are made to fleets, the headset can remain compatible. This is also helped by INVISIO’s cabling solution, which can be separated from the headset, ensuring longevity over time as communication system adaptations and additions are made to tanks or vehicles. The adaptability both practically and in terms of software means that a headset such as this isn’t only suitable for the needs of today in terms of noise levels, hearing protection and tactical communications, but can adapt alongside the evolution of military vehicles in the coming years. This means it not only remains the right headset for the job but ensures ongoing return on investment and adaptability in the long-term. n
For more information on INVISIO’s range of tactical communications solutions, visit INVISIO’s website at www.invisio.com
Europe must move faster in defence robotics, EDA conference hears
The European Union is making big strides in developing and deploying defence robotics but it must move faster, senior officials and industry leaders said at the European Defence Agency’s (EDA) 2nd Autonomous Systems Community of Interest (ASCI) conference in Tallinn.
“We cannot afford to let bureaucracy slow down innovation,” Nathalie Guichard, EDA’s Director for Research, Technology and Innovation, told more than 420 participants from EU Member States, Ukraine, NATO and industry at the two-day event in early November.
“Countries and companies must experiment together, share testing and training campaigns, and validate concepts in realistic conditions,” she said at the conference, which showcased robotic combat vehicles, remote driving systems, loitering munitions and low-cost missile interceptors.
The ASCI initiative, launched by EDA, aims to speed up cooperation among EU Member States and industry by linking research, testing and deployment. The Agency wants to help shorten the path from prototype to battlefield use.
Guichard also highlighted Europe’s need to catch up in artificial intelligence for autonomous systems. “AI is essential for autonomous systems. It enables rapid decision-making where humans must be out of the loop, but for that we need trustworthy AI. The Agency is working with Member States to provide secure datasets for training AI models.”
Kuldar Väärsi, Milrem Robotics’ CEO, said excessive technical standards were making development slow and equipment costly. Estonia’s Defence Ministry Permanent Secretary Kaimo Kuusk called for “rapid adoption from the laboratory to the field,” backed by flexible testing and experimentation.
Innovation cycle saving lives
Dmytro Tolstoluzhskyi, Head of Department, Central Directorate for Innovations of the Armed Forces of Ukraine, said his country was able to design and field new technologies in just four to twelve weeks. “Defence innovation will save lives,” he said, urging European partners to strengthen ties between the military, research institutions and industry.
The conference examined the growing role of autonomous swarms, which are drones and unmanned systems able to cooperate among themselves in logistics, communications and counter-drone missions. Speakers highlighted autonomy, systems integration, cyber strength and electromagnetic dominance as factors shaping modern warfare.
Following the conference, EDA’s third Unmanned Aircraft Systems (UAS) Symposium, also held in Tallinn, specialised on the air domain. Discussions ranged from integrating drones into civilian airspace, developing cross-border air corridors and exploring a future training school network for drone pilots. n
Soldiers advance from flying to fighting with drones
From maintenance to flying one-way missions to strike the enemy, soldiers have progressed their skills from flying to fighting with drones for the first time.
First Person View (FPV) Uncrewed Aircraft Systems (UAS) provide a precision strike capability on the battlefield and are being used to great effect by the Ukrainian Armed Forces. Flown using a virtual reality headset and carrying small explosive charges, the manoeuvrability of FPV UAS means they can punch above their weight and cost, such as flying through an open hatch to destroy an armoured vehicle by exploding inside it.
At the Bramley ranges in Hampshire, a three-week workshop (7-25 July) has taught soldiers already trained to fly FPV UAS about how to fight with them – known in military jargon as One Way Attack (OWA). The training was split between classroom lessons, flight simulators and training in the field to teach soldiers how to work with reconnaissance UAS to fly strike missions, while avoiding being targeted by enemy UAS and Electronic Warfare capabilities.
The workshop was delivered by 2nd Battalion The Parachute Regiment’s UAS Platoon, the first to be set up in the Army. The instructors have trained at the Army’s UAS Centre at Lulworth as OWA team commanders and were cascading their skills to qualify soldiers from across 1st (UK) Division as OWA operators.
Colour Sergeant Danny Wade, commander of 2 PARA’s UAS Platoon, lead the training.
“We’re teaching soldiers from the ground up how to configure and fly FPV UAS and then how to fight with them, working as a team alongside reconnaissance drones to find and strike targets,” he said. “It’s very different training and FPV flying is a hard skill to learn, but everyone has put the effort in and progressed well.
“The entry point is for a soldier to have 30 flying hours on a simulator, and across the three weeks they’ll have logged another 100 hours both on the simulator and flying. The ability to fly accurately is more important than speed, because we want to able to hit exact points on a target to maximise the damage.”
Kingsman Kaidyn Hilton, of 1st Battalion The Duke of Lancaster's Regiment, said his unit had used UAS for reconnaissance assets “for some time”, but OWA was “something new”.
“FPV drones are hard to fly, because you are fully in control of it, whereas a normal drone is basically on autopilot and you’re directing it where to go,” he said. “It can be disorientating because when you’ve got the goggles on you need to really concentrate on flying, and you’re getting told information about the tactical situation by someone who is outside the bubble that you are in. There’s a dose of adrenaline, because you know you’ve got control of a weapon that can hit bigger targets more quickly than the infantry used to be able to do.
“This is where warfare is going, and it is interesting to be part of it. The skills I’ve learnt are very different to what you would expect an infantry soldier to do.”
2 PARA’s UAS Platoon, formed in late 2024, is at the forefront of bringing OWA into how the Army fights. It has taken part in 2 PARA exercises as both friendly and enemy forces to get the battalion thinking about operating with and against drones.
CSgt Wade said: “The battalion took the decision to create a specialist platoon to really make the most of UAS. This is an entirely new class of weapon and, as yet, there’s no formal Army doctrine on OWA. It’s been a steep learning curve for us with a lot of trial and error. There’s so much to think about, from logistics to command and control, and how we co-ordinate UAS with artillery and air support.
“We’ve looked hard at the technology, studied how the Ukrainians and NATO armies are using it, and developed our own tactics. This workshop is about sharing our thinking and skills for the soldiers we’re training to take back and adapt to suit their unit’s role and approach.”
CSgt Wade joined the Army in 2008 and has deployed on operations in Afghanistan twice.
“When I joined up, drones were a niche capability somewhere in the artillery world, and I would never have thought that in my career I would be training infantry soldiers as pilots,” he said.
“At first, there wasn’t much enthusiasm for UAS, because the culture was that paratroopers are about kicking down doors and clearing trenches. But there’s been a real shift, because everyone can see what’s happening with UAS in Ukraine and that they are going to feature massively on future battlefields.” n
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The challenges of system integration
Tony White, Ultra PCS
The modern Fighting Vehicle uses an array of often complex electronic subsystems to carry out its mission.
No longer just a ‘large gun’ or ‘battlefield taxi’, today’s vehicles are considered an important asset in the digital battlespace, providing front line information to the strategy planners as well as a hub for the troops on the ground.
In the past, providers of the subsystems have protected their products by locking down the interfaces, leading to closed or so-called stovepipe systems, often with their own control panels and displays. Closed systems, although functionally acceptable are difficult to justify through the life of the platform. The need to upgrade, adapt and enhance a particular subsystem effectively holds the MoD to ransom and can often lead to high platform integration and platform re-qualification costs.
Electrical vs Electronic
Given the systems now deployed in a modern Fighting Vehicle, the need to provide integration between them is more important than ever before. Point to point electrical wiring as conventionally found in automotive vehicles will no longer support the need for flexibility, where a more open, scalable approach is needed if the Fighting Vehicle is to reduce space claim and weight in addition to taking advantage of the ever-changing capability of the sub-systems the end-user requires.
By employing a data and power backbone in the vehicle, various sub-systems can be integrated within the vehicle to a common set of vehicle services. By applying this approach, platform integrators can fit the most appropriate sub-system at the time of build, with the knowledge that these can be more easily changed and replaced in the future. This presents the end customer reduced throughlife costs, as integration, re-design and re-qualification of the vehicle is reduced.
Mission Systems
A Fighting Vehicle consists of several different electronic systems to provide power, data and video information to various sub-systems and sensors in the vehicle. The following section reviews the types of sub-systems which need to be integrated within a Fighting Vehicle.
Automotive: Each Fighting Vehicle has an element of electronics regarding its automotive functions. In its simplest form, the electronics provide a means to start and stop the engine and monitor basics such as road speed, coolant temperature and fuel level.
Obviously as the Fighting Vehicle automotives become more complex (such as ABS, or perhaps even hybrid electric drive) then the electronics needed to control them become more complicated too. This leads to an increased amount of electronics needing to be fitted and integrated into the vehicle resulting in greater integration complexity.
Communications Fighting Vehicles are now fitted with an array of radio communications equipment, ranging from local VHF networks to satellite communications. Each communication system can either run standalone or can be cross patched allowing seamless links across the battlespace. The transmission of data, video, as well as conventional voice traffic, means that the communications are required to interface into other sub-systems increasing platform integration complexity.
Weapon System Whether the Fighting Vehicle is fitted with a simple self-defence weapon or a full long-range cannon, command and control of the weapon as part of the vehicle’s defence system is paramount to the survival of the Fighting Vehicle and its crew.
Battlefield Mission System To support modern warfare, Fighting Vehicles are often full of computing capability for data acquisition, management of the sensors on the vehicle, as well as management of information from and to assets remote from the vehicle. Modern Fighting Vehicles are processing rich platforms with approximately 100,000 times more computing power in a single Battlefield Mission Computer than the Apollo 11 guidance computer used to land on the moon.
Situational Awareness The need to conduct surveillance and reconnaissance from under armour has been paramount since the invention of the first Fighting Vehicle. Still common place today, the periscope or vision block provides the crew with a view of the outside world. However, it is often desirable to share the view with other crew members in the vehicle as well as being able to export the information off platform. The use of modern camera technology has become common place, with fully integrated distributed vision systems providing 360-degree vision for each crew member simultaneously and interchangeably.
Generic Vehicle Architecture By making use of computer network technologies on the vehicle, the Electronic Architecture can provide an almost ‘plug and fight’ solution. In addition, many of the subsystem controls can be integrated onto a common display screen optimising the ergonomics and usability of the crew station controls. As well as de-cluttering the workspace, use of a common display reduces the burden on training across vehicle fleets.
In recognition of the challenges identified, the UK MoD has been working in collaboration with industry to develop a defence standard to incorporate the use of a Generic Vehicle Architecture (GVA) within new and upgraded vehicle fleets. Defence standard 23-009 was first published in August 2010.
The GVA Defence Standard allows the MoD to realise the benefits of a common approach to platform open architectures by mandating standards for their design and implementation. In standard aims to improve operational effectiveness and reduce the cost of ownership across the fleet and all Defence Lines Of Development (DLODs). Key aspects of the standard include the mandate of standard interfaces, both physical (connectors and pinouts) and logical (data messaging).
The UK MoD have stated that the standard will be applied to all current and future land platform procurement, as well as legacy platform refurbishment and upgrade programmes. The concept of defining an architecture standard has been adopted by NATO and Australia who have based their approach on the UK GVA Defence Standard. The US has taken a slightly different technical route, but nevertheless have published an open standard (Victory/CMOSS).
Certification Considerations
Traditionally it has been the Primes responsibility to integrate sub-systems and systems onto the vehicle. Each of the sub-systems on an AFV can be considered as a closed system with their own integration requirements. The integration of all of the equipment from multiple vendors is a high integration risk area for a Prime. By using a common Electronic Architecture, the interfaces between the sub-systems become open as they are declared and owned by the System Integrator and the risk is reduced as each sub-system complies with the common backbone specification. This approach also improves through life upgrades.
In the past, due to the closed systems provided on the vehicle, “swap in, swap out” of new electronic systems has been an exceptionally complex, or sometimes impossible task. This has sometimes resulted in sub-optimum assets being available on the vehicle, or an array of new systems integrated on top, causing the vehicle to become cluttered. This has a detrimental effect to crew stations which are commonly affected and can lead to power management issues on the platform. The use of common interfaces through using a GVA approach takes steps to mitigating these integration issues and enables the customer to take advantage of better technologies through the life of the vehicle.
The move by the end customer to improve integration of vehicle systems and sub-systems, coupled with a drive for value-for-money, has led to an increasing trend to buy COTS platforms and integrate the sub-systems over the top. This system integrator role may not suit all platform vendors, and therefore a teaming partner is often found to provide the electronic systems integration expertise.
Deployment
Ultra PCS has developed a truly open, modular and scalable GVA solution called UltraEAK®. The Electronic Architecture Kit provides seamless integration of the data and power needs for military vehicle systems described previously. It comprises of the processing, networking and power distribution hardware, along with mission system software.
The mission system software is delivered through the Platform Gateway Interface (UltraPGI). At its core is the means of describing the data exchange mechanism, the “middleware” that glues all the mission system components together. On top of this is the User Interface (UI) that provides an intuitive means of interacting with the platform systems, whether simple lighting commands or complex mission planning and routing. The middleware (using the Land Data Model) and UI are fully compliant with the GVA standard.
Sub-systems interface with the core by creating plug-ins – a software module that adapts the sub-system interface into the common GVA language. UltraPGI can not only interface the mission system components, but also gateway to an existing platform databus, whether that’s a simple CANbus or something more complex such as Victory.
By reusing modules/plug-ins developed from previous projects/vehicles and only developing new modules where a new feature/vehicle is encountered, UltraPGI is technically and commercially open as the system includes an API allowing vehicle integrators and third-party manufacturers to develop their own mission system interface into GVA.
Creating an eco-system of platform manufacturers and mission sub-system partners, Ultra PCS is leading the way in deploying a truly open electronic architecture that meets the needs of platform integration today and into the future. n
www.ultra-pcs.com
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Theory becomes reality for combat engineers
Warrant Officer Class 2 Max Bree, Australian Defence Media
Combat engineering vehicles once only existed in theory for Lieutenant Colonel Ryan Mitchell.
The combat engineer officer spent the better part of 20 years hypothetically using assault breachers and bridging vehicles during tactical exercises without troops.
But that changed in August 2025 when the M1150 assault breacher vehicle and M1110 joint assault bridge arrived at 3rd Combat Engineer Regiment (3CER).
“We used to play YouTube clips to demonstrate what these vehicles could do,” the 3CER commanding officer said.
“To have them physically with us, testing and evaluating how they work; they’ve been incredibly impressive. They do what it says on the label.”
The vehicles enable the unit to breach obstacles they previously couldn’t, such as anti-tank minefields and ditches, while also speeding up the process for other tasks.
Lieutenant Colonel Mitchell said how fast a clearance was depended on an obstacle’s complexity.
“Two to three minutes to reduce an anti-tank minefield, three to four minutes to reduce an anti-tank ditch,” he said.
“That’s then enabling the assault force to move through unimpeded to clear the objective.
“Combine that with capabilities we had previously but now mounted in an armoured platform. That enables us to support an armoured formation.”
The total number of vehicles the unit will operate is yet to be finalised, but they reached initial operating capability with a troop of 12 breaching and six bridging vehicles.
This was mixed with sappers in M113s, and in future there will be Redback infantry fighting vehicles to form the armoured combat engineer system.
Lieutenant Colonel Mitchell said the regiment would also undergo a cultural shift to manage maintenance and sustainment of the new vehicles, which increased the unit’s logistics needs by about 200 per cent.
“But that’s been factored into the project delivery and introduction into service across the brigade,” he said.
“It’s not just about one individual unit; it translates to additional support required from [3rd Combat Service Support Battalion] 3CSSB, [10th Force Support Battalion] 10FSB and [Joint Logistics Unit (North Queensland)] JLU NQLD.
“They’re all ready to support the armoured brigade’s transition.” n
High-speed connectivity for military UAVs: Hybrid and fiber optic solutions as a key technology
Unmanned aerial vehicles (UAVs) are now an indispensable part of modern military operations. They are used for reconnaissance missions, monitoring, target acquisition and tactical operations - tasks that place enormous requirements on the underlying technology and connectivity. In addition to high reliability, secure, interference-free data rates and a robust physical infrastructure are crucial.
UAVs in a military context - new
requirements for connectivity
Military UAVs can be categorized differently depending on their characteristics. While small and light unmanned aerial systems (UAS) are generally divided into weight groups, the requirements and design of medium altitude, long endurance (MALE) and high altitude, long endurance (HALE) drones change significantly. Regardless of size, weight and design, the unnamed systems often operate in demanding environments that are associated with special challenges:
Live video and sensor data (4K/8K recordings, LIDAR, radar) must be transmitted in near real time to enable quick decisions in combat.
Cybersecurity and data integrity are essential to prevent electronic attacks and unauthorized access.
Ruggedized connectivity is mandatory: Connections must be able to withstand vibrations, extreme temperatures and electromagnetic threats.
Communication between the UAV and the ground station is a critical component here:
The requirements for connectors have therefore increased considerably. Modern military platforms call for compact, lightweight and, in some cases, modular solutions that can be flexibly integrated into existing systems and meet the needs of the individual setup.
Hybrid interfaces for optimal use of space
While classic, separate connectors are usually used for the transmission of power, signal and data, hybrid interfaces can often cover the requirements in a single connector and also offer great added value.
The reduction in interfaces goes hand in hand with savings in space and weight. The newly gained space can be used for additional equipment or a slimmer design of the applications, while the reduced weight promotes the efficiency of the overall system. Furthermore, the risk of failure and maintenance effort are reduced with fewer interfaces, which can lower maintenance costs.
Small circular connectors such as the ODU AMC® High-Density already offer a simple solution for the simultaneous transmission of power and signals with hybrid inserts. Packaged in a robust shell, this connector offers maximum performance in the smallest possible installation space.
Fiber optic technology – the backbone for high-speed data
While copper cables perform excellently in the Gigabit Ethernet range, they reach their limits at even higher data rates and longer transmission distances. Fiber optic technology offers decisive advantages here:
EMC immunity
Extremely high data rates
Weight reduction
Advanced contact systems such as Expanded Beam Performance technology are gradually eliminating the weaknesses of conventional interfaces, allowing the advantages of fiber optic transmission to be exploited even better.
ODU integrates fiber optic components into modular hybrid connectors in addition to robust circular connectors, resulting in a safe combination of power, signal and high-speed data transmission - tailored to the complex communication requirements of modern UAV fleets.
Requirements profile of modern UAVs
Depending on the system dimensions, the unmanned systems require different connection solutions. Size Weight and Performance (SWaP) are always at the center of attention and are accompanied by high demands on signal integrity and transmission speed.
ODU offers specialized connectivity solutions that can be used in both micro and HALE drones. The connectors impress with their slimmer design, lower weight and extreme robustness.
With the help of miniaturized circular connectors or modular solutions, power, signals and various data protocols such as Ethernet/IP can be transmitted safely.
In direct comparison to conventional standard connectors, they offer more flexible hybrid solutions, up to 70% less weight and a high degree of customizability.
Conclusion
The requirements for military UAVs are constantly growing - from data rate and robustness to cybersecurity. With hybrid connectors and fiber optic technologies, ODU offers state-of-the-art solutions that not only meet current but also future market requirements. This will create a reliable, safe and powerful communication infrastructure for UAVs, which is crucial for the success of military missions. n
ODU Expanded Beam Performance
New generation fiber optic technology
The fiber optic system is characterized by a high resistance to contamination, a high number of mating cycles and excellent transmission properties.
Contact technology: Expanded beam
Insertion loss:
Multimode: < 0.15 dB (typical)
Singlemode: < 0.35 dB (typical)
Return loss:
Multimode: > 45 dB (typical)
Singlemode: > 60 dB (typical)
Mating cycles: at least 50,000
Cleaning: none, only if required
Further information:
odu-connectors.com/industries/military
ODU Group: global representation with perfect connections
The ODU Group is one of the world’s leading suppliers of connector systems, employing 2,800 people around the world. In addition to its company headquarters in Muehldorf a. Inn (Germany), ODU also has an international distribution network, production and product development sites in Sibiu, Romania, Shanghai, China, Tijuana, Mexico and Camarillo, USA. ODU combines all relevant areas of expertise and key technologies including design and development, machine tooling and special machine construction, injection, stamping, turning, surface technology, assembly and cable assembly.
The ODU Group sells its products globally through its sales offices in Austria, China, Denmark, France, Germany, Hong Kong, Italy, Japan, Korea, Sweden, UK and the US, as well as through numerous international sales partners. ODU connectors ensure a reliable transmission of power, signals, data and media for a variety of demanding applications including medical technology, military and security, automotive, industrial electronics, and test and measurement.
Army’s new armour makes waves at sea
Eamon McCaughan, Australian Defence Media
A trial conducted with HMAS Adelaide in September has demonstrated Navy’s ability to move some
of Army’s newest and heaviest land combat platforms.
It was the first time Army’s next-generation M1A2 Abrams tanks, combat engineering vehicles and Block II Boxer combat reconnaissance vehicles embarked in a Royal Australian Navy ship to test their sea transportability, marking a significant milestone in the development of Australia’s littoral capability.
The trial paves the way for the vehicles to achieve their operational capability, ensuring they are ready for deployment.
Project Director Fundamental Inputs to Capability Colonel Ben Shepherd, of Capability Acquisition and Sustainment Group (CASG), said the milestone was critical in ensuring Army’s land combat systems were adaptable to Australia’s strategic environment.
“Testing their integration and mobility with the Navy’s [landing helicopter docks] LHDs demonstrates that we can move these vehicles rapidly and safely into areas where our forces are needed most,” Colonel Shepherd said.
The ability to transport armour by sea directly onto land allows Army to support amphibious missions, humanitarian assistance and disaster relief operations, and regional security tasks with greater speed and flexibility.
With its shallow draft, Adelaide is purpose-built to operate in ports and coastal waters inaccessible to larger vessels, making it an ideal platform for amphibious operations.
Director Land Combat Vehicle Program – Army Colonel David Hughes said it was important for Army’s combined-arms land system to be amphibious-capable and able to project into the littoral region.
“Land combat vehicles have proven critical to support regional security and protect our soldiers,” Colonel Hughes said.
“This activity proves that Army’s newest armoured vehicles are truly part of the integrated joint force, thanks to the hard work and training by the soldiers of the 3rd Brigade, and the excellent support by Navy and CASG.
“This complements the amphibious activities by Army’s armoured force elements on Exercise Talisman Sabre 2025. This ensures that, wherever Australia’s interests are, Army can be there with the right capability at the right time.” n
How DTC is defining the future of battlefield communications
Soldier Modernisation speaks with Andrew Dobson, DTC’s military product lead
Conflict dynamics are more unpredictable than ever, and reliable, adaptive communication is critical for success. Radio frequency specialists, DTC, a Codan company, has a strategic vision to shape the future of battlefield communications. We spoke with Andrew Dobson, DTC’s military product lead, to find out more.
Q: How is today’s battlefield changing?
A: It’s perhaps a bit cliched to say that the character of conflict has changed considerably over the years, but it helps to paint a picture of where we are today. Conflict once was large-scale, slow, and maneuverist operations, and around the time of the Cold War, counterinsurgency operations prevailed.
Today, things are much more maneuverist again, but they’re extremely dynamic. Defence teams must be agile and adaptable, and speed of decision-making is key to success. At the same time, manpower is a critical and limited resource, so there’s a strong drive to increase lethality while reducing the use of human resources.
That has led to a reliance on uncrewed systems, drones, and AI-enabled platforms. These types of technology demand secure, integrated, and flexible radio and spectrum management solutions, and mean that spectrum dominance is critical in the battlespace.
There’s more pressure to get communications right. They must be more integrated, more resilient, and able to function in contested, congested, and cyber-challenged environments. Each adversary is using different techniques to outperform the other. And that change is driving a different kind of military operation.
Q: What’s your vision for battlefield communications in the future?
A: AI and agentic operation will be central to the battlefield of the future, once we’ve balanced cost and performance. AI is already speeding up the decision cycle in planning and orchestration, but the real change will come when it moves to the frontline. We’re moving toward fully integrated, AI-enabled networks that self-manage and adapt on the fly, removing humans from decision loops. Within three to five years, we’ll see much more intelligence at the edge and built directly into the kinetic platforms and devices themselves.
Drones, sensors, and radios will be able to detect interference or threats, decide how to react, and change frequency or payload on their own. As processing power gets smaller, faster, and more efficient, that becomes much more viable.
These systems will just work. Soldiers shouldn’t need to worry about channels or frequencies. They can focus on their mission, confident that their equipment is handling all the heavy lifting in the background. That’s how I see it: less effort, less distraction, and more focus on outcomes. Of course, one of the biggest challenges will be human trust in automation, ensuring soldiers are confident that systems will make the right decisions autonomously.
Q: How is DTC developing for an AI-enabled, self-adaptive future?
A: The technologies already exist in part. DTC's radios can spectrum scan, detect interference, and reconfigure themselves. The next step is to make those features work together so that they operate as one cognitive, continuous, self-managing loop.
The goal is to shift from C2 to elevated Command and automated Control, reducing that control burden. Humans will still make the key calls, but the systems will handle more of the routine decisions autonomously.
Q: While the future takes shape, how is DTC helping militaries that still rely on legacy technology to bridge that gap?
A: That’s a really important part of what we do. Not every nation can replace its infrastructure overnight, so we focus on enabling transition rather than replacement, which manages obsolescence and future-proofs.
Our product portfolio is designed for flexibility, localisation, and interoperability. For example, our multi-waveform software-defined radios (SDRs) provide users the freedom to deploy across soldier, UxV, and mounted systems with the waveform of their choice. That means they can modernise at their own pace, protecting existing investments while moving toward more advanced, adaptive systems. And because we can upgrade through firmware or modular add-ons, even legacy equipment can stay relevant as threats evolve.
Sovereignty is central to DTC's offering. All systems are waveform-agnostic, designed to operate across multiple platforms with user-defined crypto and frequency control. Nations can build and maintain their own waveforms, manage spectrum allocation, and avoid vendor lock-in.
Q: Why is DTC best placed to shape this future?
A: We aim to be the most relevant defence company globally. Maybe not the largest, but certainly the most agile and attuned to the current threat landscape. Our heritage in radio frequency and spectrum management provides a solid foundation, serving everyone from special forces to standard military units, with systems that can be deployed globally and adapted regionally.
As we’ve seen, the spectrum has become a much more prominent part of the battlefield than we ever thought it would. This shift has seen us grow from a £30 million to a £120 million company in the last 24 months. We’re manufacturing 3,000 radios each month locally in Wiltshire, UK, and 95% of our revenue comes from exports, so we’re a truly global business.
Personally, I’ve experienced defence from both sides. My career began as a radio technician in the Army, and after a couple of tours in Afghanistan, I became a commissioned officer and later CTO for UK Special Forces. I moved into industry with Cisco and Viasat, helping to build innovation strategies and defence technologies at scale. I’ve been with DTC for a year now, and our culture is built on innovation, trust, agility, and partnership.
We also understand that no single company can do everything alone. Collaboration is key to building an ecosystem where different technologies can work seamlessly together. We see ourselves as a key cog in a much bigger machine. Our OEM strategy enables localisation to better serve supply chain, trust, and pricing needs. We collaborate with other vendors to deliver solutions that are cohesive, interoperable, and genuinely useful.
We operate across Europe, the Americas, the Middle East, and Asia-Pacific, and we recognise that each region has unique operational and regulatory needs. Our products are designed for localisation, supporting different infrastructures, languages, and compliance standards. That regional understanding, combined with global reach, makes us adaptable and relevant wherever we operate. It’s about being close to the problem and quick to respond. n
Andrew Dobson, Business Unit Director – Military
Find out more by visiting: www.dtccodan.com
Exercise Dragon’s Tooth tests combat engineers in Waiouru
Over the course of a two-week period, engineers from the New Zealand Army built concrete bunkers, blew up bridges, established safe drinking water sources and conducted significant search patrols across the Waiouru Military Training Area.
It’s rare for combat engineers to take part in activities and exercises where they can employ a wide range of their capabilities in one fell swoop, but Exercise Dragon’s Tooth allowed them to do just that.
Fifty sappers from 2nd Field Squadron, 2nd Engineer Regiment (2ER) took part in a range of tasks, including working with logistics personnel to transport and build fortified concrete bunkers.
Officer Commanding 2nd Field Squadron, Major Cameron Allan, said this was an excellent opportunity to practice the logistic support requirements of engineers in the field.
“Development of force protective infrastructure to keep our soldiers and equipment safe in hostile environments is an essential task for engineers,” he said.
“Using heavy, pre-cast concrete panels for this design highlights the significant logistic support that engineer operations often require.”
Another crucial capability tested in the field was the engineers’ ability to find and provide safe potable water to the deployed contingent, which was done by drawing water in the vicinity of Lake Moawhango in the training area and treating it on site.
“Environmental Health Officers provide us the technical assurance that the water we engineers produce is high quality, free from pathogens and safe for consumption,” Major Allan said.
"This capability is called on frequently for humanitarian assistance and disaster relief, both domestically and internationally in our region and further afield."
Another success for the team was a highly technical demolition of a five-tonne tactical steel kitset bridge in the training area that had reached the end of its life.
This involved carefully and strategically placing up to 83 kilograms of charges and 120 metres of detonating cord designed to cleanly cut through the steel, which resulted in the bridge being cleared out of the way by the explosion.
“We attacked the bridge using multiple methods, using moulded charges to clean cut through the cross-section and smaller, strategically placed charges to destroy key structural components,” Major Allan said.
They also constructed a three-tonne medium girder bridge that was able to support a variety of military vehicles, including a new 35-tonne wrecker.
The Royal New Zealand Air Force’s No. 3 Squadron was brought in to link up with the engineers for a number of tasks, practicing extraction of engineers by day and night aboard NH90 helicopters – crucial components for future joint operability.
Explosive detection dogs were also employed throughout the exercise, utilised alongside new uncrewed aircraft systems to help clear a six-kilometre route in the training area, and in a simulation of a significant medical evacuation.
“Exercise Dragon’s Tooth tested combat engineers across the breadth of their support to combat operations – from conducting searches, bridging, demolitions and water production, to hazardous tree felling, Chemical Biological Radiological and Nuclear surveying and force protection – our sappers demonstrated their incredible skill sets, and the vital role combat engineers play in combined arms operations.” n
Modular, CBRN-resilient, digitally-connected combat healthcare: SABRN Pods for the modern battlespace
By Prof Abhilash Chandra, Founder & CEO – SABRN Tech
Future Battlefields Demand Agile, Distributed Medical Infrastructure
The strategic environment is deteriorating across Europe, the Middle East, South Asia and the Indo-Pacific. As large-scale combat operations (LSCO) evolve into complex multidomain operations (MDO), adversaries are increasingly leveraging drones, loitering munitions and precision fires to detect and target fixed medical infrastructure. This emerging threat spectrum places immense pressure on casualty management systems, particularly when traditional golden hour and platinum ten principles remain critical to survival. In this operational reality, frontline medical care must shift from rigid structures to agile, modular and dispersed nodes—capable of rapidly scaling and interconnecting as a resilient network.
To maximise survivability in highly contested environments, SABRN Pods incorporate a suite of mission-driven design innovations. SABRN Pods can be deployed as partially or fully buried underground medical bunkers in addition to being domain-agnostic and vehicle-agnostic. These fortified units provide protection from aerial surveillance while enabling continuous care delivery near the point of injury. SABRN LifePods represent a next-generation solution for medical infrastructure, integrating protective ‘bunkerised’ capability with mobility and scalability to improve survivability in the first hour of trauma.
Cube-in-a-Cube Modularity: MOSA in Action
SABRN LifePods are engineered with a ‘cube-in-a-cube’ design based on Modular Open Systems Architecture (MOSA). This configuration ensures minimal disruption to healthcare delivery by enabling rapid repair, replacement, or reconfiguration. The modularity operates across four scalable tiers:
Micro: External panels are interchangeable and upgradeable, including for CBRN threats.
Mini: Internal components and equipment can be replaced without dismantling the Pod.
Midi: Entire Pods can be re-roled (e.g., converting S-LifePods to E-LifePods).
Macro: Interconnected Pods can be assembled to form trauma networks or field hospitals.
This standardised modularity streamlines logistics, enhances interoperability (and interchangeability) across services and partners, and supports dynamic mission requirements in contested environments.
CBRN Resilience: Protecting Patients and Providers
With rising threats from biological, chemical, radiological and nuclear weapons, CBRN resilience is a non-negotiable feature of future medical infrastructure. SABRN Pods integrate plasma-based air decontamination systems that neutralise multiple airborne biological pathogens and chemical agents within minutes, creating surgically sterile environments. Radiation-resilient panels and chemically shielded structures transform each Pod into a hardened microfacility, protecting both patients and providers during sustained exposure. This individual and mass casualty protection is critical not only for tactical survivability but also for maintaining operational tempo across the force. The vehicle-agnostic design of the Pods enables deployment across land, sea, air and littoral environments.
Smart Logistics with QR, RFID and GeoJSON
Combat casualty care cannot succeed without reliable medical resupply. SABRN Pods incorporate advanced logistical interoperability using QR code tagging, RFID chips and GeoJSON algorithms for geospatial resource mapping. These tools automate resupply tracking, streamline inventory management and enhance coordination between dispersed units. Whether the mission involves trauma kits, pharmaceuticals, blood products, or power units, real-time location and condition monitoring ensure a ‘just-in-time’, ‘just-in-place’ (i.e. delivering the right resources to the exact location where they are needed) logistics model that supports sustained operations without overwhelming the supply chain.
Graded Telementoring in Degraded Communications Environments
To support frontline personnel—many of whom may be non-clinicians—SABRN deploys a graded telementoring system. In degraded communications environments, low-power two-way text-based messaging ensures essential communication persists. In higher-bandwidth settings, the Pods enable audio, audiovisual, and even merged-reality immersion, where remote specialists can guide procedures in real-time using AR-enhanced headsets. This tiered approach ensures scalability of clinical expertise and reinforces the Pods’ ability to operate autonomously or semi-autonomously, regardless of bandwidth or tactical environment.
EM, Thermal and Physical Signature Reduction
Survivability on the future battlefield depends not only on protection, but also on concealment. SABRN Pods are engineered to minimise physical, electromagnetic (EM) and thermal signatures. Their compact footprint allows use on smaller platforms and trailers. Integrated Faraday cages suppress internal emissions, while EM deception and spoofing devices misdirect targeting systems. Thermal cloaks reduce infrared visibility, enabling concealed operations in hostile environments. This signature management design philosophy is vital to reduce Pod vulnerability without compromising medical effectiveness.
Electronic Medical Records: Smart, Secure and
Mission-Relevant
Modern warfare demands data-informed care, even in degraded networks. SABRN’s Electronic Medical Record (EMR) system is optimised for the tactical edge—capable of intermittent data transmission in encrypted microbursts to minimise detectability. Beyond documenting care, EMRs serve as research enablers, helping map patterns of battlefield injuries and informing future clinical decision-making and capability development. As the nature of injury evolves with thermobaric weapons, directed energy systems, and CBRN exposure, R&D-driven EMR analysis becomes essential for adapting field medical protocols and improving outcomes.
Conclusion
SABRN’s integrated LifePod system stands as a transformative capability for 21st-century combat medicine. Its modularity, CBRN resilience, stealth profile, and digital backbone collectively address the core challenges of future warfare. Whether deployed as standalone units or interlinked field hospitals, SABRN Pods deliver the scalability, survivability and interoperability demanded by today’s—and tomorrow’s—battlespace. n
For further information: sabrntech.com
From Space to the frontline
We discuss Solarcore's Areogel material with Dale Suzuki, VP of Government, Solarcore
The history of military material traces the evolution from ancient times to modern fabrics, driven by the dual needs for protection and identification. Initially, military garments like Roman tunics and Greek leather skirts were simple but signified rank and unit. Over time, designs became more complex, with medieval knights wearing ornate armour and early modern armies using colourful, highly structured uniforms with distinctive colours for different branches. The 20th century saw a shift towards camouflage and durable materials like cotton and wool for field use, which eventually led to modern synthetic blends, for both protection and practicality. We now have a new material which was developed for use in space providing greater protection against cold temperatures.
Q: Solarcore is using NASA’s aerogel technology used on spacecraft – could we discuss the benefits of the material?
A: Aerogel is a pretty remarkable material. It was originally developed with NASA to insulate spacecraft and space suits in environments as cold as the vacuum of space and as hot as re-entry. It’s up to 99.8% air, with an extremely low thermal conductivity—among the lowest of any solid material—so you get a huge amount of insulation in a very thin profile.
What Solarcore has done is take that NASA-licensed aerogel technology and integrate it into flexible foam and other formats that are durable, manufacturable at scale, and comfortable to use in the real world.
Key benefits for defense and soldier systems are:
Maximum warmth in minimal thickness
Because aerogel blocks heat transfer so efficiently, we can achieve equivalent or better insulation than traditional lofted materials with a fraction of the thickness. That matters for soldiers who already carry a lot of bulk and weight.
Performs under compression
Traditional insulation often loses performance when it’s compressed—under body armor, in boots, gloves, apparel or any application that has to work in dynamic conditions. Aerogel-infused Solarcore foam maintains its thermal performance even when it’s squeezed, so you get reliable protection in real-world use.
Lightweight, low-bulk systems
Because the material is mostly air, you get high R-value without heavy, thick layers. That translates directly into improved mobility, reduced fatigue, and better ergonomics for soldiers.
Wide temperature range
Aerogel has been used by NASA to insulate cryogenic fuels at temperatures below –250 °C and to protect systems that see very high heat loads.
That range is ideal for defense scenarios where the same force may need to operate in Arctic, high-altitude, or hot-desert environments over a single deployment cycle.
Durability and environmental resistance
Compared to many legacy insulations, aerogel-based systems offer excellent resistance to moisture, weathering, and mechanical damage, which means more consistent long-term performance in field conditions.
In short, Solarcore lets you take a material that was designed for spacecraft and package it in a way that works inside boots, jackets, shelters, vehicles, and batteries without the trade-offs soldiers usually have to accept.
Q: With Solarcore’s flexibility being able to provide shelter in both Arctic and night-time desert conditions, and shelter for the modern soldier off-vehicle, what other uses are there?
A: We think of Solarcore as a system-level thermal tool, not just a “warm liner.” Once you have a thin, flexible, high-performance insulation, it can live across the entire soldier ecosystem:
Personal Protective Equipment & Load-Carriage
» Integrated into parkas, mid-layers, and softshells that need to work under plate carriers without becoming bulky.
» Boots and gaiters that stay warm when flexed, compressed in bindings, or soaked, which is critical in Arctic and amphibious operations.
» Gloves, liners, and balaclavas where dexterity and thinness are just as important as warmth.
» Plate carrier, chest-rig, and belt-system comfort panels where you want thermal buffering and a bit of impact damping without adding bulk.
Off-vehicle shelter & small infrastructure
» Rapid-deploy shelters and command post liners that need to pack small but deliver real insulation against Arctic cold or large diurnal swings in desert climates.
» Sleeping systems—mats, bivy inserts, or bag liners—that add serious R-value without much weight penalty.
» Insulated cases and crates for electronics, UAV batteries, optics, and medical supplies to keep them in their optimal temperature window.
Weapon system & electronics protection
» Thermal buffering around optics, sensors, comms equipment, and handhelds so battery life and electronics performance are more stable in extreme cold.
» UAS / drone battery wraps and payload enclosures, where maintaining temperature dramatically extends runtime and reliability.
• Base and sustainment
» HVAC insulation in semi-permanent structures, to improve energy efficiency of heated/conditioned shelters.
» Insulation around water lines, fuel lines, and pump enclosures to protect against freeze or overheating.
Anywhere the modern force is fighting the environment—Solarcore gives planners a thin, flexible layer they can integrate into existing designs without a total re-architecture.
Q: Solarcore is a great upgrade for use on military vehicles, both in cladding and in vehicle battery protection—could you explain this and the benefits?
A: On vehicles, Solarcore addresses two big thermal challenges: crew comfort/energy efficiency and the protection of critical power systems.
When Solarcore is integrated into vehicle cladding—inside door panels, roof liners, floors, bulkheads, or hull liners—it acts as a high-performance thermal and, to a degree, acoustic barrier:
Reduced heat load and better HVAC efficiency
In hot environments, less external heat enters the crew compartment; in cold environments, less internal heat is lost. That means smaller swings in cabin temperature and reduced demand on HVAC systems, which directly impacts fuel consumption and idle time.
Thinner, lighter insulation package
Because of the efficiency of aerogel, you can often achieve equal or better insulation with less thickness than traditional foams or fiber mats. That frees up interior volume and can contribute to overall weight reduction.
Improved crew comfort & endurance
A more thermally stable crew compartment reduces heat stress and cold stress on the crew, especially over long missions or when vehicles are stationary but occupied.
Fire-retardant options
Our Sc_Foam_FR product provides a thin, flexible, fire-retardant aerogel-infused insulation for applications where flame spread and smoke generation are critical concerns—highly relevant for armored vehicle interiors and engine-adjacent panels.
Modern military platforms are increasingly electrified: hybrid drives, auxiliary power systems, large battery packs for sensors and comms, and silent-watch capabilities. Those systems are very sensitive to temperature:
Maintaining the optimal temperature window
Batteries lose capacity and suffer voltage sag in the cold, and they degrade faster at high temperatures. A thin Solarcore layer around battery enclosures helps keep cells within their optimal operating range—especially in Arctic, alpine, and desert operations where ambient temps swing widely between day and night.
Extended runtime and life
By moderating temperature swings, Solarcore can help extend runtime in the cold (more usable capacity at a given state of charge) and cycle life over time, which is important both for mission reliability and total cost of ownership.
Form-factor flexibility
Because Solarcore is a thin, compliant foam, it can conform to the complex geometries of battery housings, cabling runs, and control electronics without redesigning the entire structure.
Net effect: you not only improve crew survivability and comfort through better insulated interiors, you also get more reliable and resilient electric power on the platform, which is increasingly central to modern military capability.
Q: Could we discuss the company’s history, and where our readers can view the product and where you have deployments or the material in use?
A: Solarcore is a relatively young brand built on a very mature technology.
Origins & history
Aerogel has been used by NASA since the 1960s in spacecraft and space suit insulation and in missions like the Space Shuttle and Mars rovers.
Solarcore’s team took that NASA-licensed aerogel technology and, over years of development, learned how to integrate it into flexible foam and composite systems suitable for footwear, apparel, building systems, and now defense and vehicle platforms.
In September 2023, Solarcore was formally launched as a standalone materials technology brand focused on bringing this space-age insulation into a wide range of commercial, industrial, and government applications.
Where the material is already in use
Today, Solarcore is deployed in commercial footwear and apparel with well-known outdoor brands—for example, in award-winning performance boots and winter products from partners such as Merrell, L.L.Bean, Helly Hansen, Viking, and others—where it’s valued for delivering serious warmth without the usual bulk.
On the industrial and infrastructure side, Solarcore is being explored and deployed in HVAC, building envelope, and other critical thermal management applications where space and weight are constrained.
For defense and government, we’re actively engaged with partners on soldier systems, shelters, vehicles, and energy systems. Many of those programs are either pre-commercial, prototyping, or not yet public, but the core idea is the same: use ultra-thin, high-performance aerogel-based insulation to improve survivability, comfort, and energy efficiency.
Where readers can learn more and see the product
» Our main technology hub is our website at Solarcore.tech where readers can explore the science behind aerogel, see our product families like Sc_Foam and Sc_Foam_FR, and review data on performance, safety, and environmental attributes.
For SoldierMod’s audience, the bottom line is that Solarcore takes a proven, mission-grade NASA technology and packages it into flexible, thin, and rugged formats that can be deployed across soldier systems, shelters, vehicles, and batteries—wherever thermal control is directly tied to mission success. n
For more information visit: https://solarcore.tech/
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