Welcome to the new issue of Military Vehicle Systems (MVS), 2 major conflicts have happened in 2026, the continuing Ukraine war and the hostilities in the Middle East. The wars are increasingly being fought by air and drone power, driving advances in onboard AI and radar systems, allowing quick identification and target elimination, on the move, rather than static in the field. This enhances the protection of onboard troops while significantly increasing the vehicle’s operational capability; we have a very interesting article from Echodyne on this subject. As always you can follow new technological advances and ask any questions at the project website: www.militaryvehiclesystems.com.
We have some interesting articles from our established, and new countries, on recent developments. With the German Army we look at how their units fared in Norway on an Arctic warfare exercise. Solarcore’s products, with their next-generation thermal solutions would have helped, please look at their article, using a fabric pioneered for NASA’s space programme.
The US Army reflects on its casualty evacuation training during operation SWORD, SABRN Tech’s pod system could have been a new solution and is worth a read.
The British Army look at their new capabilities in the field, which links in with articles from Ultra and Soucy Defense on their advanced rubber tracks for vehicles.
The Australian Army puts the Bushmaster to the test and we have the latest from SCHROTH on their new blast seats. We are also with Australia looking at their signals warfighting exercises and we look at Thales' SquadNet, along with the future of battlefield communications with DTC and INVISIO.
We have a final article from the Australian Army looking at deployment of new vehicles. With Lemo and ODU we look at the future of connectors and their importance to effective vehicle operations.
The programme list is completely updated, allowing you to look at what major militaries are buying. As always if you have any comments, good or bad, please email me.
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How Thales’ SquadNet radio is evolving communications on the battlefield
Thales launched the SquadNet personal role soldier radio approximately 5 years ago. The product builds on our experience of compact, robust, secure military radio design. Around 30,000 units have been delivered to several different customers, mainly in Europe. These customers selected SquadNet following open competition and evaluation including range and robustness trials. In service the SquadNet personal role radio is proving to be well liked by users for its reliable communications, simplicity, low weight and long battery life. SquadNet is performing in the most challenging theatres, and new waveforms have been delivered to enhance capability or to meet customer specific challenges.
A personal role soldier radio is a compact communications device typically carried by all dismounted soldiers to provide secure voice and data communications within and between teams. As modern military operations demand greater agility and rapid information exchange, the integration of lightweight, wearable radios becomes increasingly vital for the success and safety of personnel at the tactical edge. The personal role soldier radio is sufficient for the majority of dismounted users, although dismounted commanders often carry an additional longer range radio for reach-back or interoperability with platforms.
In this article we will look at the various customer considerations when purchasing a personal role soldier radio and share our experience over the past 5 years based on our delivery and performance of the Thales SquadNet soldier radio in-service.
Reliable Operating Range
Ground-to-ground communications is inherently challenging due to the terrain, environment and obstacles. These issues are compounded for the dismounted soldier who is typically moving, often hidden from line of sight, low to the ground and with the radio worn on the body the antenna can be shielded by a soldier’s bulk and equipment.
SquadNet has a unique narrowband MANET waveform to provide soldiers with voice communication, team positions and other data over the ranges that sections and platoons typically operate. The narrowband MANET SquadNet waveform consistently achieves longer communications ranges than other personal role soldier radios, even those with ten times the power output and this has been demonstrated during various customer trials worldwide. Like all radios, SquadNet point-to-point range depends on the surrounding environment but customer trials have achieved up to 18kms over water or 9kms over open land. Ranges in other environments such as undulating farmland is around 3kms, 1km in woodland and several hundred metres in built up urban areas. These ranges are considered more than sufficient for a personal role soldier radio where dismounted soldiers tend to operate in close formation to provide fire support especially in the more challenging environments (woodland/urban).
The SquadNet MANET networking capability provides redundancy via relay to support communications in all environments. The MANET capability is especially beneficial in more challenging environments such as urban areas where all communications are automatically relayed around corners or in/out of building.
The MANET capability can also be used for planned range extension, and several customers have seen range increase significantly by mounting a SquadNet radio on a mast, on a helicopter or an Unmanned Air Vehicle (UAV). When elevated, there are less obstacles between transmitter and receiver so range can be extended to 40+kms when using a UAV relay.
Services and Bandwidth
Voice and location services are considered essential. Data capability to share target and other tactical information is also required to support operations. Higher data throughput required wider bandwidth but increasing bandwidth has a significant negative impact on other parameters such as range, battery-life and detectability.
The SquadNet waveform provides secure voice communications together with regular location reports and data to support a typical Battlefield Management Application (BMA). SquadNet, for example, when coupled with BMAs such as TMS, Sitaware and TAK, enabling dismounted commanders to share and view information such as the location of friendly forces, enemy positions, target assignments, orders, pictures, map overlays, navigation way points and casualty locations.
Lower Burden for the Soldier and the Logistics Network
Size, Weight and Power (SWaP) – Minimising the size and weight burden on the dismounted soldier is critical as it directly impacts their mobility, endurance, and ultimately operational effectiveness. The SquadNet personal role radio with battery weighs 250g leaving more capacity for critical supplies such as ammunition, food and water.
Battery Solution – Recent experience has highlighted that endurance is a crucial feature for soldiers and resupply is not always reliable. Positive feedback has been received from several SquadNet customers regarding the battery and charging solution:
1. Excellent battery endurance of up to 24hrs in operational use
2. Spare rechargeable batteries are lightweight and easy to carry
3. Flexible Charging - operate or rechange from any USB source (including power-bank)
4. Lower logistic burden & costs - fewer batteries and battery chargers to manage
5. Ability to operate to standard AA cells (3 AA cells provide up to 28hrs of operation)
Ease of Use – Feedback from user trials is that SquadNet is exceptionally easy to use and requires little or no training. The radio automatically optimises routing, providing an audible alert if the user gets out of range. Network locations are refreshed typically every 5 seconds, and each radio provides a readout of their location as well as the number of other users connected to the network.
Reliability – Data gathered from 5 years in-service show that SquadNet is exceptionally reliable with failure rates of less than 1% per annum. This high reliability and fewer batteries to manage translates to a significant through-life cost saving for users compared to other radio solutions.
Security
SquadNet is designed with a red/black security architecture so that clear and encrypted data are not processed on the same processor. The architecture includes a dedicated crypto processor chip to manage the data flow and provide separation in the architecture. SquadNet is provided with a selection of AES algorithms and users can generate their own unique ‘seed’ keys for these algorithms. For further protection all traffic keys are encrypted so they cannot be compromised during distribution which is a significant security risk when large numbers of radios are deployed forward in the battlespace.
SquadNet users generate unique traffic keys on the radio management software known as the Key Generation and Fill (KGF) tool. These Traffic Encryption Keys (TEKs) are encrypted using a Key Encryption Key (KEK) so they can be transferred securely to the SquadNet radio. Different encryption keys can be assigned to each channel and within that channel different keys can be assigned to the different services (voice, location and data). This combination of advanced security features is unique to SquadNet making it the most secure personal role soldier radio.
Countering Electronic Warfare (EW) threats
Historically, Low Probability of Detection (LPD) and Low Probability of Interception (LPI) waveforms to counter EW have been employed for critical voice and data communications. However, recent experience has shown that the personal role soldier radio needs to include these capabilities to prevent soldiers being detected and targeted by surveillance or attack drones because of their radio frequency (RF) transmissions.
In-service, the SquadNet waveform has proven to be very effective in these challenging environments, maintaining communications even when being directly targeted by jamming equipment. The features of SquadNet that contribute to this performance include:
1. Unique narrowband Manet waveform implementation providing redundancy
2. Low power transmission (25 and 250mW)
3. Frequency hopping Anti-Jam (multiple hop-sets utilised in Manet mode)
4. Specific Low Probability of Detection waveform
5. Low Duty Cycle on air
6. Very low power mode (25mW) for fixed site/trench operation
Adding functionality through Software Updates
SquadNet is a uniquely flexible software defined radio and can be modified, adapted and interfaced with other products as communication requirements evolve over the coming decade and beyond. Working with our existing customers, Thales has developed new waveforms for SquadNet to reduce detectability, avoid jamming, operate in very confined bandwidths and multiplex additional data services. To fully exploit the opportunities that SDRs offer, operational feedback is required to steer future radio waveform development, radio interfaces, application software etc. and Thales are keen to work with customers having recently established the SquadNet User Group (SNUG) to make SquadNet even better.
Since SquadNet’s launch, several new waveforms and software updates have been provided to enable additional capabilities. An early enhancement was the introduction of a dual voice net capability to allow voice services to be partitioned, enabling one radio to simultaneously operate on two voice nets. This is useful where a Section Commander wants separate voice nets for section and platoon comms.
The ability to quickly create new waveforms to counter evolving EW threats is a key benefit of a software defined radio (SDR). SquadNet was initially launched with a fixed frequency waveform but, recognising the growing potential of peer engagement and proliferation of EW systems worldwide, Thales developed a frequency hopping capability and combined this with other techniques to increase resilience in contested RF environments.
Responding to operational feedback, Thales is currently rolling out a new SquadNet EMCON mode which enables commanders to suspend all network emissions to have zero RF signature. This network shutdown (and reinstatement) is triggered with a secure over the air command from the commander.
SquadNet as Part of the Wider Integrated Soldier System
Integrated soldier systems are enabling more agile, connected, and capable teams, empowering soldiers with better command of their environment and greater operational flexibility. The effectiveness of these systems depends heavily on the seamless interplay of user, devices and networks. SquadNet stands out in this regard due to its combination of reliable voice and high-integrity data services, low physical and cognitive burden on soldiers, open interfaces for proven integration with third-party Battlefield Management Applications (BMAs) such as Sitaware, TAK, TMS, Delta Suite and others. The capabilities and interfaces provided by Thales’ SquadNet are enabling several customers to make rapid progress with cost-effective soldier system solutions using a variety of EUDs and Battlefield Management Applications.
Summary
Operating range remains the key customer requirement and the SquadNet narrowband Manet waveform provides reliable communications for ground-to-ground communications in a mix of environments with less batteries.
Ease of use is important so as not to distract the user from their key tasks, as is dependable range and in-service reliability. SquadNet is simple to use, low burden and has an exceptional in-service reliability record.
The widespread deployment of sophisticated detection and jamming systems is a significant threat to soldier safety and mission success. New communication systems need to be designed to operate discretely in these challenging RF environments and SquadNet’s unique narrowband, frequency hopping MANET waveform provides a very resilient and proven solution even in the most challenging RF environments.
The ability to evolve capability is increasingly important to react to changing operational needs with software updates rather than new hardware. SquadNet has a proven ability to deliver new capabilities utilising the same hardware and is integrated with soldier systems including several Battlefield Management Applications. n
Chancellor and Defence Minister visit the Army in northern Norway
The exercise area north of the Arctic Circle is characterised by cold, snow and long distances. Chancellor Friedrich Merz and Defence Minister Boris Pistorius visited the NATO exercise Cold Response 2026 here on 13 March. During the visit, they gained a first-hand impression of how the troops exercise national and collective defence in arctic conditions.
Norway hosted the exercise series and regularly organises Cold Response in its northern region. In 2026, thousands of troops from several nations exercised together in and around Bardufoss.
“This is another area where the Bundeswehr is defending Germany,” Merz said on the sidelines of the exercise. The Chancellor pointed out that commanders and partners had explicitly praised the training level of the German troops. He thanked the forces participating in Cold Response 2026: “It’s good that you’re here. I wish you a safe and healthy return home.”
The Arctic’s relevance in terms of security policy is increasing. The High North is an access point to the North Atlantic and therefore important for trade routes and lines of communication between North America and Europe. At the same time, strategic competition in the region is increasing. For NATO, this means: strengthening its presence, consolidating procedures and ensuring the ability to take action, particularly in extreme conditions.
In addition, Cold Response 2026 is part of the enhanced Vigilance Activity ‘Arctic Sentry’. This is the framework under which NATO coordinates measures for increased vigilance in the High North. The objective is to strengthen deterrence and defence across all domains. In this respect, the exercise provides the practical element: moving forces into areas, exercising procedures and testing their sustainability in a climate that does not allow routine.
The Bundeswehr is contributing Army and Air Force elements. The main focus is on units of 23 Mountain Infantry Brigade, 30 Transport Helicopter Regiment, and 1 Long-Range Reconnaissance Company. The exercise features interaction that is particularly important in winter: safe movement through terrain, airmobile deployment, and supply and command activities in cold conditions with limited visibility.
The joint visit of the Chancellor and the Defence Minister underlines the political significance of the exercise. Cold Response 2026 stands for visible Alliance solidarity and for the ambition to practice national and collective defence in realistic conditions, also in the High North. n
Beyond the Product: what makes a defence communications vendor battle ready
In the defence sector, buying equipment isn’t just about capability. It’s about trust.
When military organisations procure new communications or hearing protection systems for armoured vehicles, they're not just buying a headset or control unit. They're entering a long-term relationship with a vendor. A vendor that must deliver not only technology that works, but also the infrastructure, expertise, and foresight to keep that technology working anywhere, anytime, in any environment.
This is where the distinction between a product provider and a true defence partner becomes critical.
Why the Right Vendor Matters
For modern militaries, the operational effectiveness of mounted forces depends on more than what's in the box. From main battle tanks to tactical wheeled platforms, the environment inside a vehicle can be unforgiving: high-decibel engine noise, vibration, dust, sub-zero temperatures, and high-G shock loads.
In this reality, a vendor’s value is measured by more than what they sell. It’s about what they stand up for. Their ability to develop, validate, deliver and support mission-critical technologies across the full product lifecycle determines how well forces communicate, stay protected and complete the mission.
At INVISIO, and within our specialised Racal Acoustics portfolio for high-noise environments, this has been our guiding ethos for decades.
Reputations are built over decades—and over 100 years for the Racal Acoustics line.
Development: Designing for the Fight, Not the Showroom
In a high-stakes procurement environment, product development can’t begin and end with user or generic R&D. True defence vendors bring vision to the table. They bridge the gap between what the user says they need today and what they’ll need tomorrow.
Our team works with mounted forces around the world to map operational needs to technological roadmaps. But we also challenge assumptions. Our engineers study sound patterns, mechanical tolerances, environmental resilience, system interfaces and mission profiles to anticipate what users might not know to ask. It’s how we’ve stayed ahead of evolving noise exposure risks inside hybrid-electric platforms, and how we’ve adapted to changing helmet form factors across allied nations.
In other words, we don’t just listen. We lead.
Validation: Proof Isn’t Optional
Defence-grade isn’t a label. It’s a responsibility.
Everything we build in the Racal Acoustics line is independently tested to MIL-STD specifications, including mechanical shock, salt fog, vibration, submersion, extreme temperatures and electromagnetic compatibility. But we go beyond standard compliance.
MIL STD 810G is a recognised set of environmental test methods used to evaluate product performance under simulated real world operating conditions. These tests help ensure the headset not only meets but also exceeds the demands of customers operating globally.
Operating temperature extremes are a key consideration. Missions may require product use in severe cold, such as Arctic environments down to -40 °C, or in extreme heat, such as deserts reaching +63 °C. This demands the use of high grade materials and components to guarantee reliable performance and mission readiness anywhere in the world.
During air transport, products may be exposed to temperatures as low as -57 °C at cruising altitude (around 36,000 feet), while exposure to direct, intense sunlight can raise surface temperatures to +71 °C. Storage temperature performance is therefore as important as operational performance. Solar radiation testing evaluates the effects of direct heating and UV exposure, ensuring neither component function nor material strength is degraded. Temperature shock is assessed separately, as rapid transitions between extreme temperatures can induce early failure in poorly designed products.
Products must also perform reliably in hot, humid, and very wet environments, including tropical regions, rainforests, and coastal or offshore roles. We test for resilience against high humidity, salt fog, driving rain and even full immersion. As prolonged moisture exposure can promote fungal growth, material selection prioritizes fungal resistance, and this is verified through dedicated testing.
Performance in dry, dusty and sandy environments is also evaluated to ensure that particulate build up does not affect usability or reliability.
During operations, products may be exposed to a wide range of contaminants, including fuels, oils, chemicals, detergents and decontaminants. Robust material selection is critical, and resistance to these substances is verified through testing.
Finally, mechanical robustness is essential. In armoured vehicle and similar harsh operating environments, products are subjected to continuous shock and vibration. Accidental impacts are also a reality, so products undergo drop testing on concrete surfaces to validate durability.
At our Croxley Park facility in the United Kingdom, we operate dedicated anechoic and reverberation chambers to simulate the extreme acoustic and environmental conditions mounted crews face. Combined with third-party labs for hearing protection certification and our own field validation teams, we ensure each system is ready for the real world, not just the spec sheet.
Every certification is traceable. Every test is repeatable. And every result is shared transparently.
We’re serious about quality. People’s lives are dependent on the products we produce. Our products are designed to work in the most demanding conditions, but don’t just take our word for it. All products are subjected to independent third-party testing.
Integration: Systems, Not Silos
The best communications headset in the world is only as good as the ecosystem it supports.
In the armoured domain, no platform is the same. Cabling, intercoms, headgear and vehicle power systems vary dramatically by country, vehicle and mission set. It’s not enough to offer “plug-and-play.” Success means true systems integration.
Our interoperability team has configured Racal Acoustics products for more than 80 vehicle types and numerous intercom systems globally. From Arctic platforms to desert-operating IFVs, our ability to tailor-fit solutions ensures that users don’t have to make trade-offs between comfort, clarity, or compatibility.
In a sector that increasingly demands digital convergence, modularity isn’t a bonus. It’s baseline.
Production: Scaling for the Mission
When it comes to production, defence customers expect two things: consistency and capacity.
Whether it’s 50 units for a special operations team or 50,000 for a multinational force, every product must meet the same standards. From our innovative facilities in Denmark and the United Kingdom, we combine high-precision tooling with rigorous Quality Assurance oversight to scale reliably without compromising quality.
Our record? Over one million Racal Acoustics headsets fielded globally. Each produced under the same commitment to reliability and repeatability.
Support: The Forgotten Variable in Operational Readiness
Too often, support is an afterthought. But for users on deployment or commanders managing complex fleets, support is everything.
At INVISIO, post-delivery support begins on Day 1. Our dedicated teams handle technical training, product documentation, warranty support and refurbishment programs. Our history as Racal Acoustics goes back over a century, which means we’ve supported products through multiple generations of vehicle evolution.
Customers choose vendors they can count on not just during a program, but long after the first unit is delivered.
A Final Word
Choosing a defence communications vendor is a decision that affects everything from daily crew morale to long-term health outcomes and mission execution.
The right partner doesn’t just sell you equipment. They design for evolving threats, prove performance before the fight, ensure seamless integration, scale production on demand, and stand by the user in the field.
At INVISIO, we’ve built a legacy on these principles. The Racal Acoustics product line–as part of the INVISIO ecosystem, is proud to offer not only cutting-edge mounted communications but also the confidence that comes from choosing a vendor who understands what’s at stake.
Because in this business, hearing the mission isn’t just about audio. It’s about trust.
Know What’s Next. n
For more information on INVISIO’s range of tactical communications solutions, visit INVISIO’s website at www.invisio.com
British Army demonstrates its future fighting force
The British Army's Iron Division has demonstrated how it will fight in the near future by deploying an integrated network of weaponry across land, air, sea, space and cyberspace.
At an Armoured Expo event on Salisbury Plain in Wiltshire, Major General Olly Brown, General Officer Commanding 3rd (UK) Division, told industry partners:
"We face a demanding challenge to be ready to fight, pick apart, and destroy a Russian warfighting enterprise. We cannot do that alone; we must do it with our mission partners.
"We will not generate the capability, nor will we thrive on the battlefield without you, so my thanks to you all for coming to join us today."
Front-row view of the Division's transformation
Immersive experiences threw guests straight into a simulated fight with the enemy and made clear the progress made by the Iron Division and its industry partners.
A live demonstration showed how autonomous armoured ground vehicles, drones and soldiers will work together on the battlefield.
Survivable, attritable, consumable
The event also brought to life the vision of the Chief of the General Staff, General Sir Roly Walker, for an Army that will be more lethal and harder to defeat by changing the way it uses weapons and vehicles. To achieve this, the Army will deliver its fighting power on the following basis:
20 percent will come from tough armoured vehicles, the kind that carry soldiers and are hard to destroy. Work on these is already happening – the survivable.
40 percent will come from uncrewed robots and drones. These are cheaper to make and easy to replace if they get destroyed – the attritable.
40 percent will come from simple, low-cost drones and missiles that are used once and then gone. These will be made in large numbers and will make the Army far more powerful in a battle – the consumable.
All three parts need to work together for the Army to be the strongest and best-protected armoured fighting force in NATO, the military alliance of countries in Europe and North America that defend each other.
Try it, test it, shape it
To wrap up the day of demonstrations, industry partners ran workshops that gave a sneak preview of innovative kit and equipment in development. Soldiers tested the kit and equipment and continue to do providing feedback which will help refine these capabilities.
The work goes on
While the event may be over, industry experts and soldiers will carry on working together, innovating and modernising, over the coming months.
In thanking all who attended, Major General Brown said:
"I am immensely grateful for our mission partners’ openness, challenge, and creativity. When joined together with the imagination, professional skill, and discipline of our soldiers, we generate an unbeatable battle-winning team." n
On the Frontline of Connectivity: rugged connectors driving land vehicle performance
Military Vehicle Systems speaks with Tom Larkins, MarCom Manager at LEMO UK, about how rugged interconnect technology underpins today’s armoured and tactical vehicle architectures, and why connector performance has become central to modern vetronics and battlefield networking.
Q: How has the increasing digitisation and networking of land vehicles changed the requirements for interconnect systems?
A: The shift toward highly networked land platforms has changed the role of the connector significantly. Modern main battle tanks and infantry fighting vehicles now carry a wide range of digital subsystems—sensors, communications, navigation, mission computers—all of which rely on stable, high-quality data and power links.
Where connectors once carried relatively simple analogue signals, they now must support high-speed digital interfaces, mixed-signal architectures, and stricter EMC requirements. Connectors are effectively part of the data path, so their electrical characteristics matter more than ever.
This is especially important as battlefield awareness becomes a decisive factor in both lethality and survivability. Modern vehicles depend on combining data from multiple sensors instantly, rapid target acquisition, and reliable communications. Next-generation connectors are replacing older military connector formats because they offer improved electrical performance, better shielding, and meaningful space and weight savings—all of which support these operational priorities.
Q: Land vehicles face some of the toughest conditions in defence—how does that impact connector design?
A: Connectors must maintain performance even when the environment is working against them. Land vehicles experience constant vibration, sudden shock loads, and wide temperature swings. Dust, moisture, and water ingress are everyday challenges, especially for vehicles operating in desert or amphibious conditions.
To cope with this, connectors need strong mechanical coupling, stable contact resistance, and reliable sealing. Our M and F Series, for example, are designed to operate over a broad temperature range depending on configuration, and they are sealed to IP68 to prevent dust and water ingress. They also withstand thousands of mating cycles, supporting subsystems that are serviced or reconfigured regularly.
Survivability is more important than ever. Lessons from recent conflicts have shown that armoured vehicles are increasingly vulnerable to aerial threats, particularly UAV-delivered munitions. As a result, crews often operate with hatches down, placing greater reliance on external sighting systems, thermal imagers, and infrared sensors. These systems demand stable, high-integrity interconnects to remain operational under threat.
Q: Different vehicle subsystems have very different requirements. How does LEMO approach this across its product families?
A: We engineer each connector family to address the demands of specific vehicle use cases and environments. The M Series is our most robust solution, designed for the harshest operating conditions and for applications that require high contact density. Its ¾-turn ratchet coupling provides a secure, vibration-resistant connection, and the range supports everything from power and multipole contacts to coaxial and fibre optic configurations, making it particularly well suited to turret and sighting systems, high-bandwidth sensor interfaces, and demanding power distribution roles — all of which are central to modern battlefield performance. The F Series is more compact and features a push-pull mechanism, making it ideal for electronics racks and mission computers where space is tight and quick servicing is important. Then there’s the D Series, miniaturised and overmoulded for dense electronics bays and sensor fusion modules. It supports high-speed data formats such as Ethernet and USB, and its design helps maintain signal integrity in electrically noisy environments. Across all families, Size, Weight, and Power (SWaP) optimisation is a key driver. Rapid deployment vehicles need to stay as light as possible so they can be transported efficiently by tactical airlifters or vehicle transporters. Next-generation connectors deliver meaningful space and weight savings compared to older military connector formats, helping vehicle designers meet these constraints without compromising performance.
Q: Standards and interoperability are major concerns for integrators. How do LEMO’s solutions align with military requirements?
A: Defence programmes rely on predictable, repeatable performance, so standards compliance is essential. Our connectors are designed to meet many of the performance expectations associated with MIL-DTL-38999, widely regarded as a benchmark for high-reliability circular connectors. They are tested to relevant MIL-STD-810 environmental standards, including vibration, shock, temperature, humidity, and dust.
Where required, we can support alignment with applicable NATO STANAG requirements, helping integrators reduce qualification risk and ensure consistent performance across platforms and mission profiles.
Q: What trends are shaping the next generation of military vehicle interconnects?
A: One of the biggest trends is supporting higher-speed data. As vehicles carry more sensors and onboard processing, data rates increase, and connectors must maintain signal integrity. This is particularly relevant for modern intelligence, surveillance, and reconnaissance (ISR) and targeting systems, where latency and bandwidth directly influence operational effectiveness.
We also see growing interest in hybrid interfaces that combine power, RF, fibre, and digital contacts in a single connector. This reduces harness complexity and weight, supporting SWaP goals for both heavy armour and rapid deployment vehicles.
Modularity is another important trend. Vehicles increasingly use open architectures, so connectors must support rapid upgrades and reconfiguration. Mechanical resilience continues to evolve as vehicles operate in varied and demanding environments, including contested electromagnetic conditions.
Q: Beyond the hardware itself, what kind of system-level support does LEMO provide?
A: We work closely with vehicle OEMs and subsystem integrators to provide complete interconnect solutions. This includes custom cable assemblies, overmoulding for strain relief and environmental protection, and close collaboration with PCB and flex circuit integrators.
Assemblies are tested to the same relevant environmental standards as the connectors themselves, ensuring that the full interconnect system—not just the connector—meets platform performance requirements. This supports long-term reliability and simplifies future upgrades as new sensors, processors, and digital architectures are introduced.
Q: Any final thoughts on the role of rugged interconnects in today’s land vehicles?
A: Interconnects have become central to vehicle performance. As platforms become more digital, connected, and reliant on high-speed data, the demands on interconnects increase. Mechanical ruggedness, electrical stability, EMC performance, and lifecycle support all ensure that vehicles remain effective in harsh environments.
Ultimately, the connector is now a critical component of the vehicle architecture. It supports situational awareness, system integration, and mission success, while enabling next-generation technologies. n
Explore LEMO’s military connector solutions
at: www.lemo.com
Army expands casualty evacuation training with rail operations during SWORD 26
By Pfc. Kadence Connors
Soldiers with the 30th Medical Brigade conducted a rail casualty evacuation exercise during SWORD 26, May 11-15, to prepare Army medicine for the realities of large-scale combat operations across Europe.
The training, in Poland, conducted under the 21st Theater Sustainment Command, tested the use of rail transportation as a casualty evacuation platform while integrating multinational medical personnel, host-nation rail systems and NATO interoperability standards.
“We need to make sure that we’re looking at multimodal transportation for casualty evacuation during large-scale combat operations,” said Col. Crystal Belew, commander of the 519th Hospital Center. “We had overwhelming success in what we called the golden hour. We had air superiority. We were able to use rotary-wing evacuation. Moving into large-scale combat operations, we need to use all forms of evacuation methods.”
The exercise reflected a shift in Army medicine’s focus from counterinsurgency operations to preparing for high-intensity conflict against near-peer adversaries, where contested airspace may limit the use of helicopters for medical evacuation.
According to Belew, Europe’s extensive rail network provides an opportunity for NATO allies to train together while testing the challenges of moving casualties across multiple countries and transportation systems.
“Training with rail assets improves NATO interoperability with our host-nation partners,” said Belew. “Europe has one of the most extensive rail networks in the world, and we get to use NATO standards, standardized agreements and transload node agreements when we’re crossing different country borders.”
The rail exercise incorporated multinational cooperation at every level, from medical treatment to transportation logistics.
“The true interoperability would be an American Soldier being treated by a Polish medical provider going to a German facility,” said Belew. “Using a rail asset and training through those different means and methods really brings the interoperability piece to full success.”
In addition to the rail platform, the exercise also tested a casualty staging unit concept, an innovation modeled after systems used by NATO partners. The casualty staging unit is designed to stabilize patients before they are moved onward for additional treatment, helping reduce strain on emergency medical facilities during mass casualty events.
“This is a concept we’re experimenting with that, by doctrine, does not exist in Army medicine,” Belew said. “This is where we are stabilizing stable patients for onward evacuation.”
The training scenario focused on preparing Soldiers and medical personnel for the scale and complexity expected in future conflicts.
“Large-scale combat operations have an expectation of mass casualties and complexity that has not been seen in our generation,” said Belew. “Exercises such as SWORD 26, where we’re focused on larger scales, mass casualties and stressing the system, are training Soldiers for those real-world expectations.”
The exercise also supported the broader sustainment mission of the 21st TSC by ensuring medical forces remain prepared to care for wounded personnel during future operations.
“Army medicine sustains the warfighter,” said Belew. “This training will sustain the warfighter by preparing for large-scale combat operations and preparing our medical professionals to take care of Soldiers.”
By integrating multinational partners, testing emerging medical concepts and expanding casualty evacuation capabilities beyond traditional air evacuation, SWORD 26 demonstrated NATO’s continued commitment to readiness and interoperability across the European theater. n
Beyond Steel: how modern warfare is rewriting armoured mobility
Military Vehicle Systems talks to Kevin Sloan, Director of Business Development at Soucy Defense
Military doctrine is constantly evolving, shaped by technological advancements, battlefield experiences and emerging operational demands. Today, with the advent of Composite Rubber Tracks (CRT), defence forces are presented with an opportunity to enhance vehicle mobility, durability and adaptability across diverse terrains and conflict scenarios; we look at these developments with Kevin Sloan, Director of Business Development at Soucy Defense.
Q: Soucy has developed effective rubber tracking solutions throughout an army’s range of tracked vehicles. Could you explain the operational benefits in reduction of weight, vibration and noise?
A: Soucy’s Composite Rubber Track (CRT) technology improves the overall operational effectiveness of tracked vehicles across a wide range of platforms, from unmanned systems through to heavy armoured vehicles.
Compared to traditional steel tracks, CRT systems reduce overall running gear weight, lowering stress on suspension and driveline components while improving mobility, fuel efficiency and ride quality. Recent operations in Ukraine have reinforced the importance of mobility across all terrains and seasons, particularly in mud, snow, ice and damaged infrastructure where reducing ground pressure can significantly improve operational freedom.
CRT systems also significantly reduce vibration and acoustic signature. Lower vibration improves crew endurance and helps protect sensitive onboard electronics, sensors and communication systems increasingly relied upon on the modern battlefield.
Noise reduction is equally important. Rubber tracks operate more quietly than steel tracks, reducing acoustic detectability during manoeuvre and reconnaissance operations. In addition, CRT systems generally leave a less aggressive terrain imprint, making routes and movement patterns potentially harder to identify and follow from UAV and aerial surveillance platforms. As modern conflicts increasingly involve persistent drone observation, signature management and track discipline have become increasingly important operational considerations.
Q: One area that all forces are looking at is reduction in cost while raising capabilities. Your track solutions are providing these while also providing more capable vehicles. How are you able to make this possible?
A: CRT systems help reduce lifecycle costs while improving operational capability by lowering vibration and impact loading throughout the vehicle. This reduces wear on suspension, wheels and driveline components, helping reduce maintenance demand, spare part consumption and downtime.
Operational lessons from current conflicts have reinforced the importance of reliability and sustainment, particularly where logistics chains are stretched and maintenance opportunities limited. Reduced maintenance burden directly contributes to higher vehicle availability and operational readiness.
At the same time, CRT technology improves crew comfort, mobility and onboard equipment reliability, allowing forces to operate more effectively over extended periods.
An important lesson emerging from modern warfare is what many now describe as “Lessons Relearned.” Following years of counter-insurgency operations in places such as Iraq and Afghanistan, the conflict in Ukraine has reminded Western forces of the importance of battlefield fundamentals such as concealment, mobility discipline and signature management.
Interestingly, while CRT technology was originally designed to improve mobility and reduce maintenance burden, many of its characteristics - including lower noise and reduced terrain disturbance - also support these relearned survivability requirements.
Q: With these areas comes better operational advantages for military vehicles and crew in combat. What are these and how can the track systems make onboard operational equipment and crew more effective?
A: Modern combat vehicles increasingly rely on advanced electronics, sensors and communication systems that must operate reliably in harsh environments.
CRT systems reduce vibration and shock loading, helping improve the reliability and longevity of onboard equipment while also improving ride quality for crews. Reduced fatigue allows crews to remain effective for longer periods during sustained operations across difficult terrain.
The lower acoustic signature of CRT systems also contributes to reduced detectability, while less defined track patterns may make vehicle movement harder to monitor from aerial surveillance systems and drones.
Modern battlefields are becoming increasingly transparent through the use of UAVs and persistent surveillance. Mobility today is not only about speed and terrain access, but also about reducing the ability of opposing forces to detect, track and predict movement. CRT technology supports both mobility and survivability requirements in this evolving operational environment.
Q: Thank you for your explanations. Could we briefly look at how the company is expanding and which countries, if you can say, are using the systems?
A: Soucy continues to expand globally as armed forces increasingly seek solutions that improve mobility, sustainment and operational survivability.
Today, CRT systems are in service, under evaluation or involved in testing programmes with multiple NATO and allied nations across Europe and North America, supporting both manned and unmanned tracked vehicle platforms.
Demand continues to grow for lighter, quieter and lower-maintenance tracked systems capable of operating effectively across diverse climates and terrains, from Arctic conditions through to desert and urban environments.
Soucy continues to work closely with OEMs, defence ministries and vehicle integrators to support future armoured vehicle programmes and evolving battlefield requirements driven by lessons emerging from modern conflicts. n
www.soucy-group.com/unites/soucy-defense
Course: Nato in the North 2026: Bridging NATO and Arctic expertise to prepare warfighters for High North challenges
From 7–9 April 2026, the NATO Centre of Excellence Cold Weather Operations (COE-CWO) and the Ted Stevens Center for Arctic Security Studies jointly delivered the second iteration of the course "NATO in the North" virtually, bringing together 90 military and security professionals from 14 nations.
The course aimed to strengthen NATO’s ability to address emerging Arctic threats by combining strategic NATO frameworks with operational cold-weather expertise.
Through expert panels, interactive breakout discussions, multinational networking, and a scenario-based Arctic crisis exercise, participants:
Explored NATO structures, processes, and current issues
Assessed conventional and non-conventional threats
Examined interoperability and readiness on the Northern flank
The Arctic is a strategic priority for NATO. Russia’s war in Ukraine, China’s growing interest in the region, and the accession of Finland and Sweden to NATO have reshaped the security landscape. Collaboration like this is essential for building Arctic-minded leadership, strengthening interoperability, and supporting NATO’s deterrence posture through Allied integration and shared understanding.
The next iteration of the course will be conducted in September 2026. n
This collaboration with the Centre of Excellence was critical to the success of the course. It brought both deep operational expertise and bi-continental perspective on the topics under discussion.
Dr. Matthew Rhodes
Professor of international Security at the TSC
Solving counter-drone vehicle integration challenges
Military drones have transformed modern warfare, offering advanced surveillance, precision strike capability, and rapid battlefield awareness at a fraction of the cost and risk of manned aircraft. Nowhere is this more evident than in Ukraine, where both sides rely heavily on unmanned systems ranging from small quadcopters to long-range strike drones. Since 2022, the Ukraine invasion has been a brutal and telling example of modern battlefield tactics, most notably drones formed a key part of offensives and defensive action, albeit in smaller numbers than today. As the war has progressed both Ukraine and Russia have received a huge expansion in their drone arsenal from a combination of foreign governments, private companies and domestic industry.
As drone capability continues to expand, so too does the need for effective counter-drone (C-UAS) technology. However, integrating these systems into already space-constrained military vehicles presents a significant challenge. One promising solution lies in adopting common digital architectures, such as the Generic Vehicle Architecture (GVA), which enables standardised integration across platforms.
The Rise of Military Drones
Unmanned aerial systems (UAS) have evolved from niche reconnaissance tools into indispensable battlefield assets. Modern drones provide excellent intelligence, surveillance and reconnaissance (ISR) without risking human pilots, while also enabling precision strikes with guided munitions. Their relatively low cost and rapid deployability make them accessible at scale, and their versatility allows them to range from palm-sized quadcopters to large, long-range strike platforms.
Ukraine: The Modern Drone Battlefield
The war in Ukraine has become the most drone-intensive conflict in history, demonstrating both the effectiveness and accessibility of unmanned systems. Forces on both sides employ a wide range of drones, including small commercial quadcopters for trench reconnaissance, FPV (First Person View) drones for direct attacks on armoured vehicles, soldiers, and longer-range systems targeting logistics and infrastructure. In earlier stages of the invasion, low-tech DIY counter drone defences included nets (often fishing nets or mesh) over vehicles and trenches with limited success. Electronic warfare, despite its significantly higher associated costs, is often much more effective and plays a major role, with both sides attempting to jam or spoof opposing drones.
Ukraine’s use of platforms such as the Bayraktar TB2, alongside thousands of improvised FPV drones, highlights how rapidly drone warfare has evolved. At the same time, the conflict underscores the urgent requirement for robust and scalable counter-drone solutions.
Counter-Drone (C-UAS) Technology
As drones become more capable and widespread, counter-drone technologies must advance in parallel. Modern C-UAS systems typically rely on a layered approach that combines detection, identification, and mitigation capabilities.
Detection and tracking are achieved using radar, RF sensing, acoustic sensors and electro-optical/infrared (EO/IR) systems. Identification increasingly relies on AI-assisted classification and signal analysis. Counter drone measures range from electronic attack (jamming and spoofing) to kinetic or directed-energy solutions. Despite these advances, several challenges remain. Small drones are difficult to detect due to their low radar signature, and urban environments create significant sensor clutter. Electronic warfare is highly contested, with both sides actively disrupting each other’s systems and critically, many C-UAS solutions are still too bulky and complex for easy integration into existing vehicle platforms.
Space Limitations in Military Vehicles
Military vehicles are already densely packed with mission-critical systems such as communications equipment, battle management computers, sensors, weapon control interfaces, and power distribution units. Adding a complete C-UAS suite—including radar, antennas, processors and effectors—places additional strain on space, power and data bandwidth. Traditional “bolt-on” integration methods exacerbate these issues by introducing redundant hardware, excessive cabling, increased weight and more complex maintenance requirements.
As a result, space and integration constraints have become a major barrier to the widespread deployment of counter-drone capabilities across ground forces.
GVA: A Common Architecture for Integration
The Generic Vehicle Architecture (GVA), developed in the UK and mandated by MOD for future platforms, provides a standardised framework for integrating electronic systems within military vehicles. Rather than treating each system as a standalone installation, GVA defines a shared digital backbone through which systems can communicate and operate.
This approach reduces duplication by enabling shared processing, displays, and interfaces, while also minimising cabling and simplifying system integration. Importantly, it allows new capabilities to be added without requiring a complete vehicle redesign, making it particularly well suited for rapidly evolving technologies like C-UAS.
What is UltraEAK®?
Ultra PCS, part of Eaton, 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. 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.
Integrating Counter-Drone Technology with UltraEAK®
Integrating C-UAS systems using UltraEAK® aligns closely with modern operational requirements. Rather than introducing standalone hardware packages, counter-drone capabilities can be embedded directly into the vehicle’s existing digital architecture.
This approach enables more efficient use of space and resources, as sensors and effectors connect to a shared infrastructure. Processing can be centralised, removing the need for dedicated C-UAS computers, while operators can use existing displays and controls. The result is a more streamlined, maintainable system that can be deployed rapidly across multiple military vehicle types.
A Future Proof Solution, with UltraEAK® at its core
Military drones are reshaping the battlefield, with the conflict in Ukraine clearly demonstrating both their effectiveness and their vulnerabilities. While counter-drone systems are essential, their integration into space-constrained military vehicles remains a significant challenge.
Common digital architectures such as GVA, combined with platforms like UltraEAK®, offer a practical and future-proof solution. By embedding counter-drone capabilities into a shared digital backbone, militaries can deploy advanced defensive systems without compromising space, weight, or usability. n
For more information head to: https://www.ultra-pcs.com/data-processing/ultraeak-vehicle-data-power/
The Mobile Sensor Web: distributed radar, counter-UAS, and robotic teaming are reshaping modern warfare
By Leo A. McCloskey, Vice President, Marketing at Echodyne
For decades, military doctrine centered on the idea of the exquisite radar sensor. Large, powerful radar systems dominated operational thinking because they promised unmatched range, broad-area awareness, and centralized command of the battlespace. From Cold War air-defense networks to modern strategic missile defense, the assumption was straightforward: the larger and more capable the radar, the more survivable and effective the force.
The wars in Ukraine and the Middle East clearly indicate a rather hard course correction is required. Recent conflicts have exposed the growing vulnerability of large, static, high-value radar systems operating in a battlespace saturated with drones, loitering munitions, precision-guided artillery, and long-range fires. At the same time, rapid advances in low-C-SWaP radar, distributed networking, autonomous systems, and mobile counter-UAS architectures are driving a very different model of battlefield sensing.
Instead of relying on a handful of exquisite sensors, militaries are increasingly targeting distributed webs of interconnected mobile radars operating across tactical vehicles, unmanned ground vehicles, logistics formations, and maneuver forces continuously on the move.
The battlefield is evolving toward a networked sensing architecture in which survivability comes not from any single radar, but from the resilience and adaptability of the overall sensor web. In this emerging model, compact electronically scanned array radars such as Echodyne’s EchoShield are becoming strategically significant precisely because they are small, mobile, inexpensive, and networkable.
The future battlefield sensor is not necessarily the one with the greatest range. Increasingly, it is the one that survives long enough to keep contributing to the network.
The Vulnerability of the Exquisite Sensor
The Ukrainian use of long-range UAS with precision targeting repeatedly demonstrates the vulnerability of static sensing infrastructure. Russian S-300 and S-400 radar systems have been targeted through combinations of ISR, loitering munitions, and long-range strike UAS systems. Once a large radar emits, it can easily be geolocated, targeted, and attacked by waves of inexpensive enemy drones. The same lesson has emerged in recent Middle Eastern conflicts where radar and missile-defense infrastructure became focal points for precision strike campaigns.
The problem is not that large radars lack capability. Strategic and theater-level sensors remain essential for wide-area awareness and missile defense. The issue is concentration of risk. A single large radar often requires substantial infrastructure, predictable deployment locations, high power consumption, and extensive logistical support. Destroying just one system can blind significant areas of both defensive and offensive capabilities.
Drone warfare has accelerated this vulnerability dramatically. Small UAVs now perform persistent ISR, electronic intelligence collection, radar geolocation, target confirmation, and direct attack missions at very low cost. The result is a battlefield where mobility and distribution increasingly matter as much as raw sensing performance.
From Platforms to Networks
The emerging answer is distributed sensing. Rather than relying on centralized radar architecture, military experimentation increasingly focuses on spreading sensing capability across large numbers of mobile nodes. Tactical vehicles, logistics convoys, unmanned systems, and expeditionary formations all become contributors to a shared operational picture.
This trend is particularly visible in recent U.S. and NATO counter-UAS experimentation. Project Flytrap, the U.S. Army’s ongoing counter-drone exercise series in Europe, has become one of the clearest demonstrations of this shift. Project Flytrap 4.5 and Project Flytrap 5.0 focused heavily on mobile sensing, distributed command-and-control, and on-the-move counter-UAS operations in drone-saturated environments.
Importantly, the exercises emphasized integration rather than standalone systems. Radar, electronic warfare, AI-enabled targeting, mobile command systems, and kinetic effectors were all linked into highly networked tactical architectures designed to move with maneuver formations.
Recent reporting noted the use of compact radar systems mounted directly onto both manned and unmanned vehicles, allowing units to maintain local airspace awareness while maneuvering. Data from these systems flowed directly into tactical networks and command systems, enabling real-time shared awareness across formations.
Historically, maneuver units depended on higher-echelon air-defense assets for aerial awareness. Project Flytrap instead explores a world in which local sensing and counter-UAS capability become organic to the tactical force itself.
The Importance of Low-C-SWaP Radar
Low-C-SWaP radar sits at the center of this transformation. Historically, radar systems required large antennas, extensive cooling, high power generation, and dedicated vehicle platforms. Advances in electronically scanned array technology, digital beamforming, software-defined architectures, and semiconductor miniaturization are rapidly changing the radar design space.
Compact radar systems such as EchoShield represent a different operational philosophy. Rather than acting as standalone strategic sensors, they function as resilient tactical nodes within a larger network.
Their advantages are not simply size or cost. Because they are small and mobile, they can operate directly on maneuver vehicles, logistics platforms, expeditionary tripods, and unmanned systems. They can reposition constantly. They are far harder to target than fixed radar sites and offer additional capabilities for very low signature management. Critically, sensing capability moves with the force.
This mobility changes the survivability equation. A distributed network of small, attritable radars is inherently more resilient than a handful of exquisite systems. Even if individual nodes are destroyed, the network continues functioning while new units are activated and moved to operational areas. Coverage gaps can be compensated for dynamically by other sensors operating nearby.
The comparison increasingly resembles distributed cloud computing rather than traditional centralized infrastructure. Capability emerges from the density and resilience of the network itself.
The Rise of Mobile Counter-UAS Ecosystems
This distributed model is also reshaping counter-UAS operations. Early counter-drone efforts focused heavily on fixed-site defense and electronic jamming. But Ukraine has shown that static counter-UAS systems are themselves vulnerable, while adaptive drones increasingly evade traditional electronic attack methods.
As a result, militaries are shifting toward mobile layered architectures integrating radar, electronic warfare, AI-enabled battle management, and kinetic effectors.
A recent example of this trend appeared in May 2026 when Defence Blog reported on a new U.S. industry alliance developing a mobile anti-drone and anti-armor system built around a highly networked architecture. Moog’s Flexible Mission Platform integrated Echodyne radar and Dillon Aero’s Aeon APKWS on a common mobile tactical platform designed to defeat both aerial and ground threats while maneuvering. The significance of the effort was not simply the weapon itself, but the broader architectural concept behind it.
The system reflected the same operational logic emerging from Project Flytrap experimentation and Ukrainian battlefield lessons: mobile radar provides persistent local awareness; the network distributes target data; AI-enabled command systems accelerate engagement decisions; and mobile effectors execute the intercept. The battlefield is rapidly evolving toward unmanned highly mobile sensor-and-effector ecosystems rather than isolated manned weapon platforms.
Logistics Under Constant Threat
One of the most important lessons from Ukraine is that logistics has become a frontline function. Drone surveillance and long-range precision strike systems have effectively erased the distinction between front line and rear area. Fuel trucks, ammunition convoys, maintenance vehicles, casualty evacuation routes, and sustainment hubs are now routinely targeted deep behind maneuver forces.
This changes the operational importance of mobile sensing dramatically. Protecting logistics formations increasingly requires the same level of counter-UAS awareness and tactical sensing as frontline combat operations. A maneuver force cannot sustain combat power if its supply chain remains exposed to persistent drone observation and attack.
This is one reason why mobile radar and distributed sensing matter so much operationally. Logistics convoys equipped with mobile sensors contribute to and benefit from the wider tactical network simultaneously. Sustainment operations no longer move blindly behind the line; they operate within a continuously updated awareness architecture.
The future sustainment corridor may therefore resemble a moving protected bubble in which radar-equipped vehicles, UGVs, electronic warfare systems, and mobile interceptors continuously detect and defeat aerial threats while maneuvering. The distinction between logistics security, maneuver warfare, and air defense is beginning to disappear.
Manned-Unmanned Teaming Comes to Ground Warfare
Another major trend emerging across recent reporting is the expansion of manned-unmanned teaming into ground operations. For years, MUM-T concepts focused largely on aircraft operating alongside drones. Today, similar logic is extending directly into maneuver and logistics formations.
Future tactical units increasingly envision vehicles operating alongside unmanned ground systems, such as Rheinmetall’s Mission Master autonomous UGV, acting as forward sensors, reconnaissance assets, logistics carriers, casualty evacuation platforms, and counter-UAS nodes.
Recent experimentation with systems such as Hunter WOLF reflects this evolution clearly. UGVs are no longer simply robotic mules. Increasingly, they function as mobile sensing and protection platforms capable of carrying radar, electro-optical systems, electronic warfare payloads, and communications relays.
A radar-equipped UGV moving ahead of a convoy or maneuver unit fundamentally changes survivability dynamics. Instead of exposing soldiers to the most dangerous observation positions, robotic systems absorb the initial risk while feeding data back into the larger tactical network. This creates a distributed battlespace where awareness is generated collaboratively across manned and unmanned systems simultaneously.
Why Mobility Is Becoming Protection
The key insight emerging from all these developments is that mobility itself increasingly functions as protection. Large static radar systems remain operationally important, but they are also increasingly vulnerable in drone-saturated environments. By contrast, distributed mobile sensing architectures create survivability through movement, redundancy, and networking.
A highly networked battlespace populated by many low-cost radar nodes can often provide more resilient awareness than a small number of exquisite systems. Multiple mobile sensors observing from different geometries improve low-altitude detection, reduce terrain masking problems, and complicate enemy targeting cycles. Because the network constantly adapts, losing individual nodes does not collapse the larger operational picture.
This is especially important against drones, which exploit clutter, low-altitude flight paths, and rapid maneuver to avoid traditional air-defense systems. The battlefield therefore increasingly favors dense, distributed sensing ecosystems over centralized architectures.
The Future Battlefield Is a Living Sensor Network
The lessons emerging from Ukraine, NATO experimentation, Project Flytrap, and recent industry initiatives all point in the same direction. The future battlefield will not be dominated by isolated exquisite systems operating independently. Instead, it will be defined by highly networked ecosystems of mobile radars, robotic teammates, AI-enabled command systems, autonomous logistics, and distributed counter-UAS architectures operating continuously on the move.
In this environment, survivability comes from connectivity, mobility, adaptability, and redundancy. Large strategic radars will remain essential for theater-level awareness. But tactical dominance may increasingly depend on the density and survivability of the sensor web rather than the range of any single platform.
That is why low-C-SWaP radar systems matter disproportionately. Their value lies not merely in what they detect individually, but in what they enable collectively: a resilient, distributed, mobile sensing architecture capable of surviving in the drone-saturated battlespace now defining modern warfare.
As manned-unmanned teaming expands from aviation into ground maneuver and logistics operations, every vehicle, every unmanned system, every convoy, and every tactical formation may ultimately become part of that living sensor network. n
For more information: www.echodyne.com
Bushmaster course puts troops in the driver’s seat
By Captain Chris Wade
Members of 2 Health Brigade now have their own Bushmaster drivers’ course, thanks to the determination of a few personnel.
Lead instructor Sergeant Matthew McCabe said the recent delivery of the first course run entirely by – and for – 2 Health Brigade personnel was a crucial step towards giving the brigade’s units an independence that could make a big difference on the battlefield.
“The whole reason we’ve run the course is so that 2 Health Brigade can be self-sufficient in regards to emergency vehicles,” Sergeant McCabe said.
“More importantly, in terms of PMVs [protected mobility vehicles], we can provide our own vehicles, our own drivers, with our own medics. Without that, we rely on other units to provide us drivers.
“The medics on the course can also become a driver, and you essentially have two medics in each ambulance.”
Flooding from heavy rainfall required a high level of application on the tracks running through Robertson Barracks Close Training Area in Darwin.
“There were a lot of water crossings, mud and difficult terrain to drive through, so part of the training is to teach them how to engage the vehicle to its capabilities when going through that kind of terrain,” Sergeant McCabe said.
“We had three students who had never driven a military vehicle before and some of them said they’d never done any cross-country in their life. Going down steep terrain on rocks, fully trusting in the vehicle and essentially taking a foot off the brakes and using the vehicle’s own gears and engine brake to go down the hill was a bit daunting.”
Students were challenged with a range of technical and tactical disciplines, including live-fire shoots, roll-over drills and casualty care, culminating in a defensive driving package designed to test how much they’d learned throughout the course.
“A lot of them were scared of the defensive driving, which is emergency breaking, manoeuvring through traffic cones and turning at speed in a tight circle on a wet track,” Sergeant McCabe said.
“This is designed to simulate an emergency situation, and give them a feel for the vehicle, its tipping point and the body roll.”
Difficult enough in an ordinary civilian vehicle, it was a daunting prospect for a novice driver behind the wheel of a 12.5-tonne Bushmaster.
“Realistically, they could be driving through all types of terrain, especially moving forward to pick up a patient – Class 3 roads, cross-country, through water – all those kinds of terrain to get to the casualty. It's not always public roads,” Sergeant McCabe said.
“I think all of them have come away with enough confidence. If we turned around tomorrow and said, ‘You’re going overseas’, they could do it without even questioning it.
“It 100 per cent needs to be a skill set, not just a tick in the box. At the end of the day, if you don't drive this vehicle correctly, somebody's going to get hurt. And if you have an accident, you then can’t go and get that patient – or worse, you had the patient in the vehicle with you.” n
Not all fiber is created equal – choosing the right contact system in a military setting
In many development projects, the optical transmission path is considered a given: the fiber is specified, the bandwidth is sufficient, and the protocols are secure. However, particularly in safety-critical applications, it has been shown time and again that it is not the fiber itself, but rather the optical contact that determines the reliability of the entire system.
Whether it's soiling, tolerances, mechanical load, or aging - the connection of two fibers is one of the most sensitive points in an optical link. Nevertheless, the choice of contact technology is often made late in the project or treated as a minor detail. The result: conflicts between precision, robustness and field suitability only become apparent once making changes is either costly or virtually impossible.
Today, developers have a variety of contact concepts at their disposal—ranging from traditional Physical Contact solutions to expanded beam technologies. Each of these approaches has its merits, but also involves specific assumptions and limitations, particularly in safety-critical environments.
In this interview, Rudolf Weidenspointner discusses why optical contact is not a marginal issue, but rather a key safety factor. We classify established contact technologies, highlight typical conflicts of interest in practice, and discuss how new lens-based coupling concepts can help systematically resolve these conflicts.
Q: In many projects, there’s a lot of talk about bandwidth, protocols and redundancy, but hardly any mention of optical contact; why do you think this is a risky blind spot?
A: Because the optical contact is often seen as a purely functional detail, following the mantra: If light gets through, it's fine.
However, that is a dangerous oversimplification. The contact point is where optical precision meets mechanics, manufacturing, and, later, real-world operating conditions. That is precisely where issues arise that cannot be mitigated by protocols or redundancy measures.
Many systems are designed to be robust in theory, but lose their stability in the field because small deviations in contact, such as those caused by soiling, tolerances, or aging, gradually degrade the optical interface. And this is often only noticed once there is no room left to manoeuvre. Usually, these weaknesses must be offset by extremely labor-intensive maintenance, which increases the overall costs compared to the initial ones many times over.
Q: What makes optical contact so much more sensitive in safety-critical applications than in traditional communication applications?
A: The operating environments, of course, pose a particular challenge. While fiber-optic connectors are used in data centers or cleanrooms under relatively controlled conditions, they must withstand dirt, dust and water in the field.
In addition to these environmental requirements, the high mechanical stresses resulting from mobile use on land, air and water platforms must also be taken into account.
Q: In your view, at what point does a contact transition from being a component to a systemic risk?
A: At the very latest when its features can no longer be clearly controlled or predicted.
A contact lens becomes a systemic risk when small changes, such as in its mechanics, handling, or environment, have a disproportionately large impact on its optical performance. At this point, it is no longer a passive component, but an active factor influencing system security.
That is precisely why the optical contact should not be considered in isolation, but always in the context of actual field conditions.
Q: There are currently several established contact technologies, Physical Contact, POF Expanded Beam; why do you think it's problematic to look for a 'best' solution here?
A: Because each of these technologies is based on very specific assumptions, regarding the environment, handling, tolerances, and service life.
The question of the “best” contact technology falls short because it implies that a solution must work regardless of the application context. In practice, it's exactly the opposite: technology is always a balance between optical performance, mechanical robustness, manufacturability and operational factors.
What matters, therefore, is not which technology is fundamentally superior, but under what conditions it can demonstrate its strengths, and where those conditions no longer apply.
Q: What are the typical assumptions developers make when choosing Physical Contact solutions, and what are their limitations?
A: POF solutions are highly attractive when it comes to durability, ease of use and high tolerance for mechanical deviations. The larger core geometry is more forgiving of issues that would be critical with traditional glass fibers, and makes assembly and operation significantly easier.
However, the physical limitations clearly lie in optical performance. Attenuation, bandwidth, and range are limited, as is the stability of certain parameters over temperature and aging.
For applications with moderate data rate and distance requirements, POF can be a very practical solution. However, in high-performance systems, this approach naturally reaches its limits.
Q: Expanded beam designs are considered particularly tolerant of soiling; what trade-offs does this approach entail?
A: Expanded Beam tackles one of the key issues with optical contacts very effectively: sensitivity to soiling. Widening the beam significantly reduces sensitivity to particles, which can be a major advantage in the field.
At the same time, this approach presents new challenges. Optical complexity is increasing, system sizes are growing, and additional optical losses are occurring that must be taken into account in the system. Assembling these systems is significantly more labor-intensive, which is naturally reflected in the price.
Expanded Beam is therefore not a panacea, but rather a highly targeted solution to specific requirements—particularly in situations where cleanliness and controlled handling cannot be guaranteed.
Q: At what point do these contact technologies reach their limits?
A: Traditional contact technologies reach their limits when multiple requirements must be met simultaneously, rather than one after another.
As long as you require either maximum precision or high robustness, there are many approaches that can be effectively mastered. However, in safety-critical applications, additional constraints come into play: long service life, changing environmental conditions, limited maintenance options, and, at the same time, high requirements on optical stability.
Q: What conflicting goals do you encounter most frequently in this context, for example, between precision, robustness and miniaturization?
A: A very common trade-off is the one between optical performance and mechanical tolerance. The more precisely the coupling is designed, the more sensitive it is to deviations in position, soiling, or movement.
At the same time, the pressure to miniaturize is increasing in many applications. However, this further narrows the available tolerance windows and makes the manufacturing and assembly requirements more stringent.
Developers are then faced with the choice of either scheduling performance headroom or increasing robustness, it is rarely possible to do both at the same time. In the absence of alternatives, the decision is often made to opt for the performance of Physical Contact solutions, which in turn results in a huge amount of maintenance work in the field to compensate for the mechanical weaknesses of this solution.
Q: How do these conflicting objectives change when you consider the entire life cycle: assembly, operation and maintenance?
A: Over the course of the life cycle, the boundary conditions shift significantly. A design that appears optimal in the initial phase must function reliably over many years, often under conditions that are difficult to achieve in their completeness in a laboratory setting.
Assembly processes vary, mating cycles are increasing, and environmental conditions are changing. At the same time, the ability to actively intervene or make adjustments is diminishing.
Many conflicting objectives therefore do not become apparent during the development phase, but rather during operation. And by then, it's usually too late to make fundamental changes to the contact strategy. That is why it is so important to take these factors into account early on.
Q: So would you say that the contact systems currently available on the market are inadequate for the requirements of the defense industry?
A: Yes and no - the standard methods of contacting have their merits. Every system has its strengths and weaknesses. In recent years, we have invested heavily in the development of specialized contact systems for glass fibers and have brought a promising solution to market with our Expanded Beam Performance (EBP) technology.
With EBP, we offer a product that combines the excellent heat transfer properties of Physical Contact with the resistance to soiling of the expanded beam principle in a high packing density.
By integrating this solution, complex systems can be reliably equipped with durable contact technology that optimally harnesses the potential of optical fibers for years to come, even under extreme conditions.
Q: In your opinion, what changes do you foresee in the coming years in terms of technology and in how we think about optical connections?
A: From a technical standpoint, we see that requirements continue to rise: higher data rates, more compact styles, and, at the same time, higher expectations for durability and service life. This combination can only be implemented to a limited extent using traditional solutions.
However, a shift in thinking is just as important. Optical connections are increasingly recognized as security-critical system components, no longer merely as passive transmission links.
As a result, questions about connection concepts, tolerance windows, and long-term stability are being raised earlier. And that is precisely where the opportunity lies to avoid setbacks and rework later in the project.
In safety-critical applications, the deciding factor is not whether optical transmission is used – but rather how stable and controllable the coupling is over its service life. n
Further information:
odu-connectors.com/industries/military
Solarcore® Textile: redefining thermal protection for next-generation military shelter systems
As military forces continue to prioritize mobility, rapid deployment, and survivability in
extreme climates, the demand for advanced tactical shelter systems has never been more critical. Traditional insulated shelter systems often create a difficult compromise between thermal protection and operational efficiency, relying on thick lofted insulation materials that add significant bulk, weight and transport volume. Solarcore® Textile is helping redefine this equation through an ultra-thin insulation platform integrating NASA-licensed polymer aerogels into functional textiles.
For expeditionary military operations, reducing insulation bulk has direct operational benefits. Tactical shelters that can pack smaller, weigh less, and deploy faster, improve mobility for personnel operating in remote Arctic, mountainous and desert environments. Reduced shelter volume also enables more efficient transportation and logistics planning — critical considerations for rapidly deployable operations and forward operating environments.
Solarcore has worked with the US Army Research Labs to ensure key Arctic tactical military requirements for next generation shelter systems are being met and exceeded. The company’s Arctic Textile system for shelters has been validated for cold-weather operation down to -60°F and designed to exceed thermal efficiency requirements at -40°F. Perhaps most impressively, prototype testing demonstrated that a shelter utilizing Solarcore® Textile was able to maintain greater than 90°F temperature differential from a severe cold environment using only 40% of the heating capacity. This reduction in energy demand has major implications for fuel consumption, generator requirements and sustainment operations in austere environments, where energy efficiency directly impacts mission duration and operational flexibility.
Additionally, compared to current systems with traditional lofted batting systems, Solarcore® Textile reduced thermal conductivity by 25% while simultaneously reducing insulation thickness by over 77%.
The core properties of Solarcore® Textile that excel in tactical shelters for austere environments – high thermal efficiency, light weight, flame retardant and compatible to extreme cold environments – make them suitable for a broad range of military programs, including military vehicle systems. Thermal protection is critical in extreme environments for various parts of the military vehicle systems – from battery systems, fluid lines to electronics and vehicle cabins.
As military organizations continue pursuing lighter, more deployable, and energy-efficient systems, insulation technology will play an increasingly important role in operational readiness. Solarcore® Textile represents a next-generation thermal solution that delivers protection from extreme environments without the traditional burden of bulk. n
For more information visit: solarcore.tech
Fighting for the future of battlefield connectivity
By Andrew Dobson, Vice President – Global Military Communications at DTC
Today’s battlefield is shifting faster than ever before. Soldiers now operate in volatile, electronic, machine-driven environments where communications must adapt near-instantaneously, and where staying connected can be the difference between mission success and mission failure.
To this end, here at DTC we are having to constantly revamping our product range to meet this challenge. The pace of development continues to accelerate exponentially to keep up with what is needed now in conflict zones across the globe.
Responding to modern demands
This is because the modern battlefield is dynamic, decentralised, and machine-augmented, forcing battlefield communications to evolve beyond traditional fixed architectures and toward a fully adaptive tactical communications ecosystem.
Now, the race to keep one step ahead of the adversary means development cycles are having to accelerate rapidly. Our engineering team runs at full throttle all the time to keep up with demands coming from the battlefield, with some of the technology in use today nearly unrecognisable from what was considered state-of-the-art only 6-12 months ago.
We have always had to consider and respond to the threat of working in denied environments, but the rate of technological change was much slower. Today, the development cycle has to be closer to three weeks than three months because you always need to be thinking and acting faster than your adversary.
Consequently, DTC is constantly developing new capabilities that align to the changing nature of Electronic Warfare (EW). This requires high tech, high speed responses, and remaining resilient in the face of new threats. For example, only waking up the radio when you need it – and for the shortest time possible – to avoid detection, and being able to switch frequencies in under 30 milliseconds to keep the enemy guessing as to which frequency you are using.
We’ve also found the need to blacklist radios, making sure any radios which fall into the wrong hands are quickly and easily removed from the network. This prevents an enemy from accessing any data from it or the networks it is connected to. We also wanted to be able to ‘kill’ any lost device attempting to reestablish a connection to its old network to prevent that from happening, which required the setting up of a database of devices which previously didn’t exist.
Human-machine teaming
Our agile, interoperable, and mission-ready communication solutions have enabled military forces to operate seamlessly across the entire battlespace for many years now. It’s become more than just the dismounted soldier being able to stay connected to colleagues and their vehicle – you now have myriad autonomous and uncrewed assets in operation, so remaining connected to these is vital.
It’s not just about the frontline either. Human-machine teaming has evolved beyond the use of robotic assets to support troops in confrontational circumstances. Owing to the level of disruption being caused to supply chains – to and from the battlefield – it is estimated that up to 60% of the supply chain will be uncrewed very soon, including the vehicles carrying weaponry, munitions, medical equipment and supplies.
Our technology also enables fixed communications infrastructures that allow an uninterrupted flow of Unmanned X Vehicles (UXVs), meaning the troops continue to get the critical supplies they need, while reducing the likelihood of human casualties.
Recently, we supported live trials to understand how autonomous vehicles could be integrated into the Army’s logistics fleet, with DTC providing the resilient communications needed to keep everything connected. These trials also brought in an innovative mission-command software partner to test decentralised battlefield management and drone integration alongside our technology.
Further strengthening the human-machine ecosystem is out Android Tactical Assault Kit (ATAK)-Mesh Plugin, which extends resilient Mobile Ad-Hoc Network (MANET) connectivity directly into relevant environments. By integrating IP Mesh radios with ATAK, operators gain real-time network visibility, remote video management, and spectrum awareness (at range) from any single device on the network.
This ensures soldiers and autonomous assets remain connected in denied or degraded environments, while enabling faster decision-making and more coordinated mission execution. The plugin also supports remote zeroization, blacklisting and spectrum reconnaissance – all crucial elements when reinforcing the security of the wider tactical network.
The value of localisation
Unfortunately, the increasing levels of global uncertainty has also required a response, as it’s forcing sovereign nations to assess whether they can effectively control their own supply chains and reduce dependencies on third-party provided equipment and supplies.
We’ve seen a profound shift toward a demand for localisation – the ability to either control the procurement of all necessary components within one’s own country, or having greater resilience built into procurement programmes to prevent against disruptions. This extends into the ability to construct assets locally too, enabling greater control and security over the entire process.
The principle of interoperability has always been key to everything DTC does. Now our ability to produce flexible platforms which provide a base capability that’s adaptable and assembled locally; a real asset, since many nations progressively desire to be masters of their own destiny and not beholden to geo-political changes.
This is especially true when dealing with components that are expensive or which have a high rate of attrition, returning to the point regarding the increasing pace of demand we are seeing. If items need replacing, competing with others in a global market for components is undesirable – especially when many are already in short supply. To be certain about supply levels you must use different suppliers, which requires the underlying technology to be flexible enough to work with a range of providers.
For example, DTC can provide a benchmark kit which can then be personalised – adapting its shape, feel, frequency and eventually even adding your own software – to build your own handheld radio in your own factory and effectively own the entire production chain.
Rising autonomy
There’s also a clear demand for greater autonomy for uncrewed assets, owing to the ability it provides to remove a human from a dangerous location. The next stage for autonomy will be a transition where a soldier tells an autonomous asset what to do, but not how to do it. There will still be a need for a human to issue commands, but they won’t have to be so involved in the control aspect.
In the world of communications, boundaries will still need to be set – radios will need to be told any exclusions, or the maximum power levels which are not to be exceeded. They will sense and join the network automatically, selecting their own frequencies and waveforms without the need for a human to make that decision.
The next stage, which we expect to happen within the next 18 months, will be the coming of age of self-aware networks, which will be make different types of decisions than what a human does today.
Reducing risks
Our BluTrak 90 range is an example of the leaps being taken in how we can now remove a soldier from a dangerous location using autonomous technology. This range of tracking antennas are designed to autonomously track unmanned aerial vehicles (UAVs) in real-time. As drone operations continue to evolve and extend over longer distances, the BluTrak-90-D ensures a strong, reliable data link with UAVs without the need for external control or processing.
Unlike traditional fixed antennas, which require manual alignment and can struggle to maintain connectivity as the drone moves, the BluTrak-90-D autonomously tracks UAV movement to maintain its data link. At the core of the system is an onboard microprocessor running embedded tracking algorithms, enabling the antenna to continuously follow the movement of the drone without operator intervention.
The BluTrak-90-D is a self-contained system that deploys quickly and easily and removes the risk of human error when aligning the antenna. It supports Power over Ethernet (PoE) across a wide voltage range and processes National Marine Electronics Association (NMEA) position data from sources beyond GPS, ensuring dependable performance in GNSS-denied environments.
For applications that require it, this product range also includes a Robust model which will survive longer and in harsher conditions than the 90-D which guarantees a better service and greater resilience.
Overcoming requirements – today and tomorrow
As warzones becomes faster, smarter and more contested, the ability to adapt at pace is no longer a competitive advantage but a requirement for survival. DTC solutions – with our focus on resilience, autonomy and localisation – show how modern communications are evolving to meet the realities of today’s conflicts.
By using these product ranges, forces are being empowered to stay connected, protected and one-step ahead in environments where margins for delays have become non-existent. Our proactive approach will ensure that as battlefields evolve, so too will our market offerings. n
Find out more by visiting: www.dtccodan.com
Army proves HIMARS deployability from ship to shore
By Major Tim Sydenham
In northern Queensland, 10th Fires Brigade’s high mobility artillery rocket system (HIMARS) took to the beach with the help of HMAS Choules.
Having earlier exceeded expectations by firing various missile types ahead of schedule, and at distances new to Army, attention has turned to the deployability of HIMARS on aircraft and ships to extend the ADF’s ability to defend Australia’s northern approaches.
The platform has been certified to deploy on Royal Australian Air Force C-130 and C-17 aircraft and on board the Royal Australian Navy’s landing helicopter docks (LHDs). Now it was time to prove the ability to transport the platform from ship to shore.
Using the landing craft mechanised Mark 8 (LCM-8) and the Mexeflote, the HIMARS, its resupply vehicle, munition pods and support trailers were transported between Choules and Cowley Beach Training Area.
Australian HIMARS are now capable of being projected by all major in-service lift platforms and ship-to-shore connectors. Future work will be undertaken for transport on Army’s future littoral manoeuvre vessels when they enter service.'
For Commander 10th Fires Brigade Brigadier Corey Shillabeer it was a milestone that provided options for the joint force.
“When we receive a new platform it is important to test it thoroughly,” Brigadier Shillabeer said.
“It’s vital that we test our procedures to develop safe and efficient means to deploy Army’s long-range fires capability.
“Firing the HIMARS is one thing, but being able to deploy and manoeuvre across Australia and beyond is vital to contributing to the defence of Australia’s northern approaches.
“14th Regiment, Royal Australian Artillery, along with the project team, are progressing well into the introduction into service of the weapon system, offering a viable option today for the joint force.”
Commanding Officer 14th Regiment, Royal Australian Artillery, Lieutenant Colonel Nicholas Barletta, said he was proud of what his team has been able to achieve.
“For such a young group of soldiers, they have been challenged daily when asked to rapidly introduce this new capability. With support from the project team and our United States counterparts, they have demonstrated their professionalism and dedication to Australia’s defence,” Lieutenant Colonel Barletta said.
“From here, things will only get bigger and better as we receive more platforms from the United States and the new littoral manoeuvre vessels are delivered.” n
By Prof Abhilash Chandra, Founder & CEO – SABRN Tech
Resilience manoeuvre: distributed medical capability for contested environments
The Changing Character of Medical Support in Warfare
The character of warfare is evolving rapidly. Large-Scale Combat Operations (LSCO), particularly across Europe, Middle East, Indo-Pacific, Arctic and dense urban environments, are increasingly defined by persistent degradation of communications, logistics, mobility and survivability.
In this context, traditional assumptions underpinning combat health support are becoming increasingly fragile. Centralised medical infrastructure, linear evacuation chains, and reliance on uncontested air superiority are all vulnerable to disruption. Adversaries now possess the capability to deny evacuation corridors, target fixed facilities and degrade command-and-control networks.
The result is a widening gap between point-of-injury and definitive care. This gap directly impacts survivability and combat effectiveness. If this gap is not addressed, medical system failure will translate into operational failure.
From Echelons to Distributed Capability
Conventional combat health support is structured around echelons (Role 1 through Role 4) linked by linear evacuation pathways. This model assumes that casualties can be moved reliably and safely through successive layers of care. In contested environments, this assumption no longer holds.
An alternative approach is emerging: one that distributes capability forward, reduces dependency on vulnerable evacuation chains, and maintains continuity of care under degraded conditions.
Rather than concentrating capability in large, static facilities, medical support can be reconfigured into modular, mobile and interconnected nodes positioned across the battlespace. These nodes provide scalable clinical capability, from immediate stabilisation through to advanced intervention, while remaining adaptable to mission requirements.
This shift reframes medical support from a rear-echelon function to a forward, manoeuvrable capability that preserves combat power.
Towards “Resilience Manoeuvre”
To support this transition, work is ongoing to develop the concept of Resilience Manoeuvre—an emerging framework that considers how critical capabilities, including medical support, can be distributed, protected and sustained under persistent multi-domain threat.
At its core, this approach recognises that survivability in future conflict will depend not only on protection, but on the ability to adapt, reposition and continue functioning despite disruption.
Within this context, medical capability is not static infrastructure. It becomes a dynamic system that can be deployed forward, reconfigured rapidly and integrated across domains to maintain continuity of care.
This concept is continuing to evolve through ongoing operational engagement, experimentation and collaboration.
A Multi-Domain Medical Network
Recent concept development has explored how distributed medical capability could be employed in a contested Indo-Pacific scenario.
In such environments (characterised by dispersed island chains, degraded communications and contested sea and air corridors) medical support can be structured as a distributed sea–air–littoral network.
At the forward edge, protected medical nodes (LifePods) positioned close to the point of injury provide early stabilisation. Casualties are then transferred via modular evacuation platforms (PC-Pods) that can interface with both crewed and uncrewed transport systems, including vertical lift and maritime platforms.
These systems enable movement across denied or degraded environments, linking forward nodes to more comprehensive medical hubs further to the rear. Rather than relying on a single evacuation pathway, the network allows for multiple routes, modes and contingencies (i.e. networks), increasing overall resilience. The result is a shift from linear evacuation chains to a flexible, adaptive network of care.
Human Capability as a Warfighting Function
Central to this approach is the recognition that humans are the decisive capability in warfare. Medical support is therefore not simply about treatment. It is about preserving the fighting force.
Speed, protection and continuity of care all directly influence outcomes. Reducing time from injury to stabilisation decreases the likelihood of irreversible physiological deterioration, while protected evacuation reduces secondary harm.
At the same time, distributed systems enable frontline personnel to operate with enhanced capability through integrated monitoring, communication and remote support. This allows clinical decision-making to persist across the evacuation pathway, even in degraded environments.
In this context, clinicians are caregivers as well as force preservers, contributing directly to operational endurance.
Integration Across Domains
A defining characteristic of this approach is integration across land, air and maritime domains.
Modular medical platforms designed to be vehicle-agnostic and domain-agnostic can be transported across a range of systems, including uncrewed aerial, ground and maritime platforms. This enables commanders to select evacuation methods based on operational conditions, rather than platform constraints.
Autonomy plays an increasing role in enabling operations within denied environments, while maintaining human oversight to ensure safety, trust and adaptability. This multi-domain integration extends beyond transport to include logistics, communications and data systems, hence supporting a networked approach to medical support aligned with broader multi-domain operations.
Scalability and Industrial Considerations
For distributed medical capability to be operationally viable, it must also be scalable.
Modular Open Systems Architecture (MOSA) offers a pathway to achieve this. By enabling component-level upgrades and standardised interfaces, MOSA allows systems to evolve over time while maintaining interoperability across platforms and partners.
This approach supports rapid manufacturing, reduces lifecycle costs and facilitates integration with allied systems. It also ensures that capability can be adapted as operational requirements change.
Scalability, in this context, is more than a technical consideration. Scalability is essential for translating concept into deployable capability.
Implications for Future Operations
The transition from centralised to distributed medical support has broader implications for doctrine and force design.
If evacuation pathways cannot be assured, then capability must move forward. If infrastructure is vulnerable, then systems must be distributed. If environments are degraded, then operations must be adaptable.
This requires a more integrated approach to planning, where medical, logistical and operational considerations are aligned from the outset. Failure to adapt will increase mortality, degrade combat power and compromise mission success.
Conclusion
Future operational environments will be defined by uncertainty, complexity and persistent disruption. In such conditions, the ability to sustain life under fire becomes a decisive factor.
Distributed, modular and multi-domain medical capability offers a pathway to achieving this. By enabling care to be delivered closer to the point of need, while maintaining flexibility and resilience, it supports both survivability and operational effectiveness.
Ongoing work in this area, including the development of concepts such as Resilience Manoeuvre, seeks to explore how these capabilities can be integrated into future force structures.
The challenge now is to ensure that these ideas are translated into fielded, scalable systems—before they are required in conflict. n
For further information: sabrntech.com
The communications backbone of the battlespace
By Captain Nigel Jacobs
Army signals personnel deployed across the country for Exercise Mercury Run to prepare
1st (Australian) Division for the year’s major warfighting exercises.
About 130 personnel from 1st Signal Regiment, including elements from multiple squadrons responsible for command nodes, planning support and network operations, participated in the March exercise.
Signal units from across the division tested and validated the networks that underpin command and control.
Lieutenant Jarrod Johnson, a communications officer with 1st Signal Regiment, said the exercise ensured commanders could communicate seamlessly across a complex and geographically dispersed battlespace. “Exercise Mercury Run is essentially the division’s first opportunity to bring all of our signal units together and test our systems in a realistic environment,” Lieutenant Johnson said.
“It’s about making sure the networks that support commanders and planners are established, secure and reliable before the broader warfighting activities begin.”
Deployable communications nodes were established, capable of supporting a range of command elements, from small executive teams through to large planning staffs.
Depending on where a node sits in the battlespace, its footprint can vary significantly. “At one end of the spectrum you might have a very small set-up supporting the divisional commander and their executive team,” Lieutenant Johnson said.
“At the other end, there are nodes supporting hundreds of users, requiring multiple servers, large numbers of laptops and supporting infrastructure like power and lighting.”
Modern military communications resemble digital office environments, transforming how commanders plan and direct operations.
“Gone are the days where information only moves down the chain verbally over radios,” Lieutenant Johnson said.
“Commanders and soldiers now access written plans, orders and updates through secure deployable networks, often in near real time.”
These capabilities enable commanders to make informed decisions and coordinate forces more effectively.
Mercury Run was a precursor to Exercise Polygon Wood, the division’s major planning exercise. Over two weeks, signals personnel deployed early to establish the communications backbone that would later support divisional and brigade headquarters during their planning activities.
“There would be minimal changes to our planning processes, equipment or systems if this were a real-world operation,” Lieutenant Johnson said.
For soldiers on the ground, Mercury Run provided an opportunity to put months of preparation into practice.
Signaller Shannon Weerakkody, of 102 Squadron, said the realism was valuable. “The exercise was about network baselining across the regiment – making sure everyone is up to spec, understands the required standards, and has their systems configured properly,” Signaller Weerakkody said.
“It’s mostly signals-focused, particularly communications, so that everything is ready for future exercises or operations.
“We were training how we fight – using field bearers [satellite connections] instead of barracks connections. You learn what the equipment is actually capable of under operational conditions.”
Not everything went smoothly, but that is where the training became valuable. “You have to troubleshoot in-house and work with smart people across the brigades to solve problems quickly,” Signaller Weerakkody said.
“There will always be issues, so keeping your troubleshooting and problem-solving skills sharp is essential.”
Lieutenant Johnson said the exercise reinforced the pride signals soldiers took in enabling the force. “Our role is to give commanders and soldiers the ability to communicate with anyone in the battlespace, at any time, across any service,” Lieutenant Johnson said.
“That’s something we take a lot of pride in.” n
“Iron Hail 2026” exercise in Slovenia
Iron Hail 2026, the Slovenian Army’s premier annual artillery indirect fire exercise, concluded at the Postojna training area in Slovenia, with participation from the 14th Howitzer Battery of the Italian Army’s 3rd Mountain Artillery Regiment.
The exercise brought together units from the Slovenian 72nd Brigade, national air assets, and the Italian contingent in a series of daytime and nighttime live-fire drills involving 60 mm and 120 mm mortars, Slovenian 155 mm howitzers, and Italian 105 mm artillery systems.
The training also included integrated close air support (CAS) and suppression of enemy air defenses (SEAD) missions, with Italian and Slovenian forward observers alternating in the coordination of artillery fire for their respective batteries.
Operations in Poček training area also featured the use of remotely piloted drones in support of reconnaissance and target acquisition tasks. Italian personnel deployed the “Radon X” and “Xenon” unmanned aerial systems, underscoring the growing role of remotely piloted capabilities in modern operational environments, particularly in surveillance and targeting missions. These systems provide commanders with enhanced situational awareness and faster decision-making cycles.
The exercise further enhanced interoperability between Italian and Slovenian forces and strengthened cooperation within the framework of the Multinational Land Force (MLF), the Italian-led multinational formation comprising Italy, Slovenia, and Hungary. The 3rd Mountain Artillery Regiment is assigned to the Julia Alpine Brigade, which represents Italy’s primary contribution to the MLF. n
The training activity involved the 14th Howitzer Battery of the 3rd Mountain Artillery Regiment
Intelligent safety systems protecting the modern warfighter
Military Vehicle Systems talks to Sean Padfield, Senior Director, Sales and Marketing at SCHROTH Defense, about their modern restraint systems and the new SU360 blast seat
In the defence sector, every component has to be able to do a little more than usual. That‘s why SCHROTH develops intelligent safety systems that combine seats, restraint systems and airbags to create a cutting-edge survival unit.
Q: SCHROTH has been an innovative company for over 80 years, providing a complete survival unit for all personnel on military vehicles. Could we look at the key timelines that have lead to you being a military leader?
A: SCHROTH began military vehicle safety product development in the mid 2000s to support the US military, developing innovative products for all seat positions in troop carrying platforms.
SCHROTH USA Product Milestones:
» 2005 – Released to market multi-point military Harness Restraint Systems
» 2006 – Released to market the Gunner Restraint System (GRS)
» 2010 – Released to market the Blast Energy Absorbing Turret Seat
» 2012 – Released to market the Under Vest Restraint System (UVRS).
SCHROTH Germany Product Milestones:
» 2002 – Released seat restraints to the European market
» 2009 – Released our first Lightweight Utility Troop Seat for the European market
» 2012 – Released our 2nd generation troop seat, including patented blast protection technology, to market.
2026 – We will be promoting our upcoming release to the market at Eurosatory: our 3rd generation blast protection seat prototype for troop and gunner positions, for US, European and Middle East markets.
Q: One of the leading products that you sell throughout Europe and the Middle East is the SU-63 family of seats, what it is about them that attracts the military and sets them apart?
A: The SCHROTH offering has a lightweight, low profile, modular design, with exceptional blast protection at an attractive blend of affordability and improved survivability for the years to come.
Q: The new SU360 next generation mine blast seat is being introduced at Eurosatory in Paris, what new developments does the SU360 incorporate, for both troops and gunner positions?
A: The SU360 seat introduces the first SCHROTH seat with foldable back rest for standing gunner positions. The SU360 seat upgrades the blast protection to support STANAG Level 4 vehicle platforms. It also introduces quick attach/detach modular add-ons for ear bolsters, shoulder bolsters, adjustable head rest, and foot rests for easier in-situ adaptability for the specific mission needs in a vehicle on the day.
Q: How can SCHROTH's SU360 also be part of the integrated safety units you are already supplying?
A: SU360 integrates our industry leading restraints into the seat platform, with our patented energy absorbing webbing and inertia reel design. n
For more information, see: www.schroth.com/en
Redefining Rotary Wing Protection: Gentex launches next generation rotary wing helmet platform
Gentex Corporation has unveiled its Next Generation Rotary Wing Helmet, a purpose-built solution engineered to elevate safety, adaptability and mission performance for modern aircrew. Designed with a Modular Open Systems Approach (MOSA), the helmet provides a scalable platform that supports both current and future helmet-mounted display (HMD) technologies, ensuring long-term operational relevance as mission requirements evolve.
Built to meet the U.S. Army’s most stringent impact and protection standards, including 56/P (FNS/PD 96-18) and DOI specifications, the helmet delivers enhanced impact and debris resistance, in a lighter weight platform. Gentex’s LockDown® Liner System technology enables a secure, stable fit, while improvements in field of view, cable management, and overall system integration create a lighter, compact and more comfortable solution optimized for extended missions and demanding operational environments.
At the core of the system is an architecture that enables airframe- and mission-specific customization. Designed to be both upgradable and interchangeable, the helmet evolves alongside mission demands, supporting rapid integration of new technologies without compromising performance. This adaptability is further enhanced through close industry collaboration, allowing for tailored configurations that incorporate system-specific components and respond to the dynamic needs of operators.
By combining advanced safety features with scalable, future-ready design, Gentex continues to deliver innovative solutions that meet the evolving challenges of rotary wing operations. n
Sign up at: www.gentexcorp.com to continue to learn more
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