Two years ago, meetings with various industry people led to us developing a new project from Soldier Modernisation, www.soldiermod.com: for 20 years we have looked at the dismounted soldier and the systems that improve their effectiveness; the crossover is that more systems on vehicles protect frontline troops leading to a lighter, more effective unit on the ground. So Military Vehicle Systems evolved � www.militaryvehiclesystems.com � we have grown and developed and are now on our 5th issue.
Our programmes section has been totally updated, allowing you to view what countries are purchasing and developing worldwide. This is available online in its entirety and selected countries in the centre of this journal. We have some interesting pieces from the US Army's DEVCOM looking at their new armaments developments for L-UAS, we look at how the Canadian Government is developing a new strategy and development program. EDA reviews how AIRMEDEVAC contributes to EU defence; Australian Army soldiers start training on their new engineering vehicles, plus more from DARPA and the New Zealand Army.
Looking at onboard systems we have information on radar from Echodyne, widely used by many manufacturers as part of larger systems, as well as on its own. Aselsan and Electro Optic Systems look at hard and soft kill drone systems, Domo Tactical look at Mesh Telecom systems and the benefits this allows to vehicles and ground troops. INVISIO looks at their Link and Control communication products for effective communication in the field. ST Engineering reviews varied products from their vast catalogue, Tony White from Ultra PCS looks at battlefield electrification. Plus views from Raytheon ELCAN, Thales and new connector tech from ODU.
Thank you for reading the journal, or online, if you have any views please email me, good or bad, as it improves the project.
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Seamless Communications between military platforms and dismounted troops
There are many and varied communications mechanisms necessary to support military operations. At the highest-level, joint operations combining land, air, sea and space assets that can exchange data to enable the planning and co-ordination of complex operations. Communications within each of these segments is equally important to overall success. This article explores the integration and development of a seamless network solution between dismounted troops and supporting vehicles to improve overall coordination and success of ground operations.
There are principally two architecture options to achieve connectivity between dismounted and mounted users:
1. The traditional approach to linking mounted and dismounted troops is that the dismounted commander also carries a V/UHF handheld radio to link into the standard vehicle V/UHF radios. This approach has advantages as it integrates directly over air to the vehicle radios and provides better range than a soldier personal role radio. However, handheld commander radios are expensive so are only carried by the commanders and historically have not been integrated with the lower-level soldier radios. This is evolving with better integration between the different radio networks and the use of VHF waveforms that provide simultaneous services to enable a full situational awareness picture.
2. The second approach is to integrate the soldier personal role radio or a specific vehicle soldier radio version into the platform. This provides direct connectivity for every soldier to the vehicle if required, not just commanders, but is limited in distance to the range of the soldier radio. Even putting a higher power soldier radio variant in the vehicle only provides extended range in one direction. This architecture is more suitable for some use cases where users deploy locally around a vehicle where the range is short and there is no need for the handheld VHF commander radio. The soldier radio in the vehicle can then be integrated with the vehicle intercom and vehicle bearers for rebroadcast.
The architecture also needs to address any security issues as it is likely that the vehicle network and the soldier networks are at different security levels. The solution may need to ensure that data from the higher security network is not passed to the lower network and that there is a clear indication when using the different networks, so voice or data is not inadvertently distributed on the wrong network.
The network needs to provide seamless, real-time communication services between dismounted soldiers and platforms, taking into account the different characteristics and constraints of the soldier and the vehicle. The main services are:
1. Secure Voice Communications – Voice is the most versatile service providing an immediate exchange of information, common understanding and decision making between platforms crews and dismounted troops. It is not necessary that all dismounted troops need to have direct voice communications with the vehicle. Typically, only the junior commanders (section leaders and 2IC) are in a vehicle net.
2. Blue Force Tracking – Regular reporting of troop locations is essential on the modern fast-moving battlefield, enabling vehicles to manoeuvre safely and reduce the potential of platforms engaging with dismounted blue forces. In this case it is better that all blue force locations are reported but these could be grouped rather than shared individually. Having the ability to choose to see individual locations can be beneficial, for example during a causality evacuation.
3. Data exchange between Platforms and Dismounted troops –
a. Sharing enemy location details between mounted and dismounted users is an important use-case. This ensures all users have the same situational awareness to coordinate a joint operation or potentially for dismounted troops to utilise vehicle sensors or weapons directly.
b. Exchange other Points of Interest such as navigation way points, route planning and recce points.
c. Text and picture files can be shared – perhaps pushing orders or other tactical details to dismounted troops or data gathered on the ground – pictures of suspects, captured documents etc.
d. Warnings and alerts can be shared, for example, if sensors on the vehicle detect a threat such as a hostile UXV then an audio alert can be shared immediately with all dismounted soldiers located in the threat area and specific details can be sent to dismounted commanders as a data message - range, bearing classification etc.
In addition to the seamless exchange of data and voice between platforms and dismounted troops, there are other benefits to having a vehicle mounted soldier radio. A key benefit is that of range extension through the vehicle intercom and radios. Voice and data can be relayed from the dismounted soldiers to other platforms and HQs much further away using the longer-range platform radio bearers such as VHF, HF or SATCOM. This provides enhanced situational awareness through immediate feedback, allowing for faster decision making and planning.
A further advantage observed comes from positioning a MANET radio or antenna higher off the ground on top of a vehicle, sometimes referred to as an advantageous node. This radio provides a benefit for all users in the network as it enhances the range performance and network reliability.
Thales has a wide selection of dismounted and platform radios providing a mix of services and capabilities. To date, Thales has demonstrated and delivered solutions based around a two-tier dismounted radio architecture. Their SquadNet personal soldier radios are used at the lower tier, and handheld SYNAPS-H radios are used for dismounted commanders for direct over the air connectivity to the platform V/UHF radios.
Recently, Thales received a contract from an existing SquadNet customer to provide a Vehicle Mounted SquadNet Radio (VMSR). The customer wanted to implement the second architecture type with direct over the air interoperability between the dismounted troops using the SquadNet personal radio and the supporting vehicles. The objective is to extend the benefits of the SquadNet multiservice waveform with its low observability and MANET capability back to the vehicle.
The Vehicle Mounted SquadNet Radio provides all the functionality of the SquadNet radio but packaged in a form appropriate for vehicles. The VMSR is approximately 140mm x 140mm x 45mm in size, so it can be bulkhead or tray mounted in a vehicle with secure attachment points in case of blast damage. The product has an integrated power circuit compatible with vehicle power supplies. Dedicated connectors for intercom and data enable the product to be easily connected into the vehicle systems. Antenna connections are provided for GNSS and RF antenna connections.
There are several operational benefits making use of this seamless connection and services between platform and dismounted troops. One use case that is being explored is cueing vehicle sensors and/or weapons systems to support dismounted users. The vehicle provides a platform to carry additional and longer-range sensor than a dismounted soldier could carry. It can potentially provide much greater fire power and range than an infantry carried weapon as well as onboard computing and data links.
Vehicles could be crewed or uncrewed, but the data received by the vehicle from the dismounted commander can be used to cue weapons and sensors accurately and quickly to provide immediate support to the dismounted troops. For crewed vehicles, initially there is likely to be a crew member that receives the request from the dismounted commander and using the data provided will manually cue sensors / weapons. However, with some integration effort it will be possible that this cueing can be undertaken in the vehicle autonomously.
Either of the architectural approaches described above can support this use case and there are pros and cons of each in terms of range, security levels and equipment burden.
Thales recognises the need to provide options for communications systems as customers have different operational needs and scenarios. The addition of the Vehicle Mounted SquadNet Radio to the SquadNet family provides an alternative option for customers to consider when designing their network architecture. The extension of the SquadNet multiservice, low observable, MANET waveform directly into vehicles has operational, security, safety and force coordination benefits. This approach also potentially provides a mechanism for dismounted troops to cue sensors and weapons from unmanned supporting vehicles in the future. n
SISU GTT: a strategic powerhouse for the Arctic and mission-critical terrain
Arctic security has emerged as one of the most
pressing global issues of our time as the region
undergoes transformation in recent times. Once a remote and largely inaccessible region, the Arctic is now at the centre of rising geopolitical interest, environmental urgency and economic ambition. Climate change is accelerating, melting sea ice and revealing untapped resources, new shipping routes and fragile ecosystems. At the same time, nations are jostling for influence, sparking debates over sovereignty, resource control and military presence. For the Indigenous communities who call the Arctic home, these shifts bring both risks and opportunities, challenging their traditions while opening the door to greater inclusion in global decision-making. As the world turns its gaze northward, ensuring peace, maintaining operational readiness and cooperation in the Arctic is not just a regional concern—it’s a global necessity.
Built for Harsh Environments. Proven Where It Counts.
Enter the SISU GTT: a next-generation, all-terrain tracked vehicle built to dominate where others stall. Whether in deep snow, marshland, or mountainous terrain, the SISU GTT delivers unmatched mobility, flexibility, sustainability and survivability.
Engineered for the toughest operational theatres on Earth, the SISU GTT operates in temperatures as low as -46°C and navigates terrain that most vehicles cannot traverse. Fully amphibious and equipped with a differential lock system, it offers maximum traction and control in snow, mud and ice. Derived from ST Engineering’s battle-tested Bronco All-terrain Tracked Carrier and evolved in collaboration with OY SISU Auto AB, this platform brings together field-proven engineering and Nordic resilience.
Payload Flexibility. Mission-Ready
SISU GTT is made with a focus on mobility, flexibility, sustainability and survivability for any mission. Its class-leading payload capacity and spacious crew compartment ensure comfort, capacity and operational effectiveness. SISU GTT has a flexible design architecture for integration of mission modules such as C-UAS, Mortar, Command Post, APC and MEDEVAC.
Survivability and sustainability
In the hostile Arctic environment, survivability and sustainability are non-negotiable for the crew. The SISU GTT is designed with optimised protection solution for survivability against ballistic and mine threats, as well as a climate controlled cabin space for crew comfort in the Arctic’s harsh conditions, preparing the crew for action, fully combat-ready.
Security of Supply. Operational Availability.
Overall Life-Cycle Economy
SISU GTT was created in collaboration with OY SISU Auto AB to offer security of supply, operational availability and overall life-cycle economy. This strategic partnership ensures regional manufacturing, in-country life cycle support, and a technology transfer framework that reinforces sovereign capability and supply chain resilience for Nordic defence.
The Arctic is Changing. So Are the Rules.
With its unmatched terrain dominance, advanced protection systems and modular mission capability, the SISU GTT stands ready to lead in a new era of Arctic operations. Built for those who operate where others hesitate, it’s not just an all-terrain carrier—it’s your strategic edge. n
DARPA to demonstrate revolutionary drone capabilities for warfighters
Five cutting-edge unmanned aerial systems (UAS) are slated to begin flight testing later this month to highlight the versatility of vertical take-off and landing for UAS weighing less than 330 pounds.
The vertical take-off and landing (VTOL) aircraft for the demonstration, known as EVADE – Early VTOL Aircraft Demonstration – will boast significantly enhanced range, endurance and control compared to existing VTOL UAS of similar size. The primary objective for EVADE is to demonstrate rapid deployment of advanced UAS capabilities to the warfighter.
“With EVADE, our focus is on speed of development, not on first flight perfection,” says Program Manager Phillip Smith, who is a major in the U.S. Marine Corps Reserves and was previously deployed as an AV-8B Harrier pilot. “The faster we can get these demonstration aircraft airborne, the quicker we can identify and resolve any issues, and ultimately, deliver game-changing capabilities to our warfighters in the field.”
The EVADE initiative accelerates the AdvaNced airCraft Infrastructure-Less Launch And RecoverY (ANCILLARY) program Phase 2 plan, which the agency initially projected to conduct flight testing in late 2026. By prioritizing the integration of autonomy and payloads, EVADE aims to rapidly demonstrate the critical value of this UAS size class. Furthermore, by postponing specific requirements related to maximum physical dimensions and autonomous takeoff/landing in high sea states, the program has dramatically shortened the timeline to first flight.
Streamlining for rapid deployment
To further accelerate production timelines and maximize resource efficiency, all EVADE platforms leverage the Sikorsky MATRIX flight autonomy algorithms developed in the Aircrew Labor In-Cockpit Automation System (ALIAS) program. The autonomy software manages flight control and navigation needs for entire missions – from takeoff to landing – and will minimize the need for user interaction during long transit flights. Having standardized autonomy software across all five performers and designs also simplifies user engagement.
Complementing this, the Naval Surface Warfare Center Dahlgren Division’s payload management software Battle Management System (BMS) is used across all platforms, interfacing directly with the Tactical Assault Kit available to every warfighter. The integrated suite of tools will allow ANCILLARY aircraft to immediately share relevant information to individual troops at the point of need. It also effectively eliminates the need for dedicated ground control stations, thereby reducing programmatic and operational costs.
“EVADE is designed to democratize air power across the military, empowering the smallest operational units to directly receive and control an air asset when needed,” Smith says. "We're testing five potential mission sets and payloads to showcase the breadth of capabilities EVADE can provide: logistics, communications relay, weapons delivery, synthetic aperture radar and ISR/RSTA (intelligence, surveillance, reconnaissance and target acquisition)."
Building a robust ecosystem
The five ANCILLARY designs vary in their capabilities, but all have a minimum of 12 hours of endurance at 100 nautical miles with a 60-pound payload.
“I think of these aircraft as ‘flying trucks,’” Smith says. “They have a high load fraction for their size and VTOL configurations and can be readily adapted to support a wide range of missions by carrying the necessary payload.”
The five performers in EVADE – AeroVironment, Griffon Aerospace, Karem Aircraft, Method Aeronautics and Sikorsky – show some of the ways these aircraft can be optimized for different strengths, including: VTOL control, airspeed, storage capacity, cruise altitude, time on station, powertrain configurations and control methodologies.
"With ANCILLARY, we aim to cultivate a thriving supplier ecosystem for these drones, or similar-sized systems, that can fundamentally transform the capabilities and situational awareness available to every warfighter,” Smith says. "We’re invested in the success of each UAS we're testing. The U.S. military requires a diverse portfolio of performers capable of maximizing design trade-offs to achieve success across an array of mission sets."
To help accelerate transition to the field, the ANCILLARY team has worked the certification process concurrently with aircraft design and testing, while also ensuring the performers and their supply chains are ready for rapid, on-demand aircraft production.
“We’re taking a full 360 look at what it takes – considering performance, cost, usability, interoperability, certification, manufacturing, etc. – to ensure we rapidly deliver a game changing capability,” Smith says. “We’ve got five outstanding American companies we expect to be ready to accept and deliver orders at scale within the upcoming budget year.”
Broadening access to advanced capabilities
The ANCILLARY program was designed to meet anticipated future needs based on input from individuals across the DOD. The 330 pound (150 kilogram) maximum gross takeoff weight threshold for ANCILLARY aircraft was a foundational design decision, expected to help accelerate the path to acquisition, operation and maintenance.
Classification of UAS into various categories based on size and capabilities remains an evolving discussion, including within the DOD. A Congressional Research Service "In Focus" report from October 2024 provides context for how DOD and other entities categorize UAS, as well as highlighting ongoing policy considerations.
“ANCILLARY fills a critical gap, bringing operational capabilities comparable to much larger – Group 4 and 5 – drones to smaller units, such as Army, Marine Corps, special operations units or a ship’s company,” Smith says. “These drones can be deployed without additional infrastructure or equipment, even in austere environments – offering a game-changing toolset for warfighters.”
Looking ahead
The ANCILLARY program is structured to facilitate rapid spiral development – an iterative model that reduces risk throughout the design lifecycle of the demonstration aircraft – to improve existing features and add new capabilities. Examples include additional weather hardening, adding the autonomy algorithms and sensors necessary for takeoff and landing at sea during storms, and improving engine efficiency, among other enhancements. DARPA will not necessarily carry out all the planned development spirals, but the path is in place.
Following successful flight testing this summer, DARPA intends to transition the aircraft and capabilities developed under the ANCILLARY program to the U.S. military services by the end of the 2025 calendar year. n
Multi-Layered Protection: ASELSAN’s advanced air defense capabilities
Modern battlefields are increasingly shaped by aerial threats, from sophisticated cruise missiles to swarming unmanned aerial vehicles (UAVs). As adversaries develop faster, more agile, and harder-to-detect airborne systems, air defense technology must evolve to keep pace. Today’s defense forces require integrated, responsive and adaptable solutions to safeguard critical assets and ensure airspace security.
ASELSAN, as the primary provider of Türkiye’s indigenous multilayered air defense system Steel Dome, has been at the forefront of addressing these challenges with innovative air defense solutions. Through extensive research and development, the company has developed advanced systems designed to protect against modern airborne threats. These solutions integrate cutting-edge radar, electro-optical tracking, and automated decision-support technologies, enabling superior detection, tracking and engagement capabilities.
Consisting of sensors, interceptors, and command and control systems, ASELSAN offers a comprehensive approach to modern air defense.
• On the sensor front, ASELSAN has early warning radars, infrared search and track (IRST) systems, and electronic support systems, providing real-time detection and situational awareness. ALP radar family, with a detection range of up to 650 km, has been successfully integrated into the inventory, offering enhanced capabilities for long-range threat identification.
• On the interceptor front, with products ranging from counter-drone solutions like İHTAR and ŞAHİN to high-altitude air defense systems such as SİPER and HİSAR, multi-layered protection against aerial threats is ensured. İHTAR 100 counter-UAV system and ŞAHİN 130/40GL hard-kill system are effective anti-drone solutions, aiming to neutralize mini and micro UAV threats in urban and rural environments. In the very short range, KORKUT 150/35 air defense system stands out for its effectiveness in the air defense of mechanized troops and mobile units.
• On the command and control front, AI-based command and control network serves as the backbone of air defense systems, ensuring seamless coordination and rapid decision-making across all layers of defense. At this point, HERİKKS 600 air defense early warning and C4I system provides effective management of the air defense activities on tactical and operational level.
These systems go beyond just protection; they set new benchmarks in efficiency, adaptability, and seamless integration for today’s evolving threats.
İHTAR 100: Advanced Anti-Drone System
ASELSAN’s İHTAR 100 is an advanced anti-drone system designed to counter mini and micro UAV threats in urban and rural environments. It ensures the security of critical facilities, borders, and large public events with its adaptable design, compatible with both stationary and vehicle-mounted platforms. Multiple systems can operate jointly to provide a robust air defense solution.
The system features a portable Ku-band pulsed Doppler radar that detects and tracks multiple UAVs with high accuracy while the Track-While-Scan (TWS) mode and automatic target classification minimize false alarms. Its electro-optic capabilities include TV and thermal cameras for long-range threat recognition and automatic video tracking. İHTAR 100 employs programmable jamming frequencies to disrupt UAV communications, GPS signals, and swarm attacks, with support for both directional and omnidirectional jamming.
Designed for 24/7 functionality, İHTAR 100 operates in all weather conditions and includes a built-in self-test (BIT) system. Its open-architecture design allows integration with ASELSAN’s GÖKBERK Mobile Laser Weapon System, ŞAHİN 40mm air defense system, and various caliber weapon systems for a layered defense strategy.
The system’s command and control unit provides centralized air defense through GIS-based monitoring, alarm zones, and filtering mechanisms. It employs sensor fusion and auto-tracking to evaluate threats, assign countermeasures, and generate a real-time air picture. Decision support algorithms of İHTAR 100 help prioritize threats and allocate effectors for an optimal response.
İHTAR 100 also supports dynamic spoofing, acoustic drone detection, and direction-finding subsystems. Its web-based software ensures easy monitoring and operation with minimal operator intervention and the system meets military standards, making it a powerful solution for modern air defense against evolving drone threats.
ŞAHİN 40mm: Protection Against Airborne Threats
ASELSAN’s ŞAHİN 40mm Air Defense System is designed to provide effective protection against mini/micro UAVs and airborne threats. With its remote-controlled operation, high-precision electro-optics, and advanced fire control algorithms, ŞAHİN ensures short-range air defense for critical infrastructure, border security, and military bases.
The system features a two-axis high-accuracy stabilized gimbal with advanced electro-optics for automatic target detection and tracking and its computer-controlled fire control system enhances precision against land and air targets. ŞAHİN utilizes 40mm ATOM Airburst Ammunition, providing high effectiveness against UAV threats with an effective range of 700 meters.
ASELSAN designed ŞAHİN for all-weather, day-and-night operation, with TV and thermal cameras for continuous surveillance, and its modular system architecture ensures easy transport and installation. The system supports high stabilization performance, ensuring accuracy on moving platforms, and features an advanced graphical user interface for both automatic and manual operation. ŞAHİN is ideal for applications such as critical infrastructure protection, border security, low-altitude air defense, and defense against highly maneuverable UAVs.
KORKUT 150/35: Mobile Air Defense for
Mechanized Units
ASELSAN’s KORKUT 150/35 Air Defense System is designed to provide highly effective air defense for mechanized troops and mobile units. With its stabilized and unmanned gun turret, KORKUT 150/35 offers firing-on-the-move capability, ensuring protection in dynamic battlefield conditions. The system is optimized for countering modern air threats, including air-to-ground missiles, cruise missiles, and UAVs.
A key feature of KORKUT 150/35 is its ability to fire ATOM 35mm Airburst Ammunition, developed by ASELSAN, in addition to conventional 35mm rounds. This significantly enhances ground-based air defense effectiveness by increasing the probability of neutralizing high-speed airborne threats.
The system includes a command and control vehicle that manages multiple KORKUT Gun Systems for an integrated defense approach. It utilizes a 3D search radar for high-precision threat detection and tracking, along with advanced threat evaluation and weapon assignment algorithms. The system is equipped with an integrated Identification Friend or Foe (IFF) system to prevent friendly fire incidents and can seamlessly operate in coordination with higher-echelon command and control (C2) units and other air defense systems.
KORKUT 150/35 features dual 35mm autocannons with a rapid-fire rate of 2 × 550 rounds per minute, ensuring high-impact engagement. The system is effective against multiple threats, including fixed-wing and rotary-wing aircraft, cruise missiles, air-to-ground missiles, and UAVs. Its stabilized turret ensures accurate targeting while in motion, and the integrated fire control radar and electro-optical (E/O) sensors enhance tracking accuracy.
With its advanced fire control and tracking systems, KORKUT 150/35 ensures round-the-clock operational capability. Designed for seamless integration with armored mechanized units, it provides high mobility and rapid response capabilities, making it a vital component of modern air defense.
HERİKKS 600: Advanced Command and Control
for Air Defense
Designed to manage air defense activities at both tactical and operational levels, ASELSAN’s HERİKKS 600 is a sophisticated C4I system that integrates seamlessly with all air defense systems in the field. It also serves as a primary command and control system for critical locations such as bases, ports, and strategic facilities. By combining data from associated air defense and early warning radars, it delivers real-time air picture generation, enhancing situational awareness for operators.
To ensure rapid and effective threat response, the system utilizes advanced Threat Evaluation and Weapon Allocation algorithms, intelligently matching the most suitable weaponry to each target. Actively operational since 2001, it has been continuously upgraded with the latest technologies to maintain its cutting-edge capabilities.
Interoperability is a core strength of HERİKKS 600, enabling seamless coordination with various air defense platforms and command networks. Supporting both wired and wireless communication infrastructures, along with tactical data link connections, its open, scalable, and distributed architecture ensures adaptability for evolving operational needs—making it a cornerstone of modern air defense strategies.
The system was used successfully in the NATO Coalition Warrior Interoperability Exercise (CWIX) 2024 held in Bydgoszcz, Poland. n
For further information please visit: www.aselsan.com
Military Medical Evacuation by Air
What is the EDA’s role in AIRMEDEVAC and how does it contribute to EU defence?
When Belgian military personnel stationed in Niger fell ill during the COVID-19 pandemic, it was not the Belgian air force that evacuated them for medical attention, but a private German company, GHS. Ditto for Germany’s armed forces based in Mali and Niger, whose troops were aided by an Irish-based provider of air evacuation, Starlite.
Not all European air forces have extensive medical evacuation capabilities for all missions, and having a private airline constantly on call is not feasible either, especially when time is such a critical factor for the survival and recovery of injured service members. Experience shows that contracting on the spot is expensive. Field hospitals are unlikely to have the advanced medical facilities that are needed to handle severe injuries.
Enter the European Defence Agency (EDA), with its years of work in aeromedical evacuation, known as AIRMEDEVAC. EDA has played a behind-the-scenes role in giving EU armed forces access to air medical evacuation services, whether it be during national, or international missions and operations, when – and only when – they need it.
By agreeing so-called framework contracts ahead of time with providers – on behalf of parties including EU Member States, EU entities, the European Commission and EU military missions – EDA then sets the ground for specialists in military air medical evacuation to compete to offer the best and most cost-effective service.
With a ‘pay-per-use' set-up that does not impose any binding financial commitments beyond services requested, EDA also makes sure that each Member State receives the medical evacuation services it needs, depending on the mission, geography and risks. If requested, services can extend to cargo and passenger transportation.
“Air medical evacuation is a cornerstone of the support provided to the troops deployed on the ground, especially in remote areas such as Mali where you have limited local facilities,” said Daniel Krimphoff, the AIRMEDEVAC contract manager for Germany’s Ministry of Defence. “The contracting option for this kind of service was definitely the most suited for our operations. EDA availability and responsiveness ... has been of utmost importance,” he said.
Flight from a coup
Proof of EDA’s agility in anchoring air medical evacuation was on show in 2023, following a military coup in Niger in July 2023. Logistical challenges multiplied. EDA ensured the continuity of AIRMEDEVAC support by moving Starlite’s operational base from Niger to a neighbouring country. Medical personnel accompanied each mission, delivering care to patients in transit and respecting tight deadlines.
EDA's work with both Belgium and Germany allowed the completion of almost 100 air medical evacuation missions in Niger by GHS and Starlite, ensuring that many patients were safely evacuated between 2000 and 2023.
EDA’s military air medical evacuation work is an example of EU defence cooperation with EU Member States who benefit from EDA expertise and the advantages of bringing together Member States’ orders to entice the best services from competing providers.
Rescue me! Over 150 regions covered in new framework contract
EDA launched its latest framework contract last year to support EU Members States’ activities around the world. The framework contract gives access to specialised rotary and fixed-wing aircraft in Europe, Africa and Asia, and allows armed forces to satisfy a wide range of aeromedical operational needs.
With a total budget of €140 million for the implementation period of up to four years, the contract allows for more scope than in 2019, as well as an increase in the area of operations, with over 150 regions covered around the world. During the implementation period, the selected framework contractors – FEROX, GHS, International SOS and Starlite – are set to compete to offer their best services when needed.
EDA's framework contracts ensure that companies and aircraft are available to compete for a specific contract and that aircrafts are available.
Known as the ‘EDA AIRMEDEVAC Project Arrangement’, the work focuses on four areas:
Efficient procurement: EDA is responsible for end-to-end contract management, from the translation of operational needs into technical specifications to follow-up activities on the ground. That allows end-users to save time and resources.
Tailored services: Whether it’s evacuating wounded patients from remote areas of Africa, Europe, or Asia, any time of day or night, or setting up a long-term arrangement, EDA’s priority remains the same: delivering customised medical evacuation solutions to address unique requirements.
Coordination: Although service providers are autonomous on the ground, EDA oversees the entire project implementation and is ready to act when necessary. This proactive approach optimizes the use of available assets, increases relations with the end user, and enhances the effectiveness of missions.
Resilience: Through AIRMEDEVAC, EDA plays a role in strengthening EU armed forces. EDA helps Member States deepen defence cooperation. Lessons learned and expertise gained through AIRMEDEVAC operations contribute to innovating emergency medical services. n
From Battlefield Lessons to Swarm Defeat: how EOS is redefining the fight against drones
Interview with Dr Andreas Schwer (CEO, Electro Optic Systems)
Drones are like a double-edged sword in security. On the positive side, they can complement conventional perimeter solutions to better detect intrusion and threats. But when drones are the intruders, they can inflict significant damage.
Drones offer significant potential for productivity, safety and even security. But, like every tool, in the wrong hands, they can become a serious threat, particularly to critical infrastructure and on the modern battlefield.
Drones are now easier to operate and far more cost-effective. This accessibility allows any individual or organisation to acquire, or even build their own drones. So how do we respond to this modern threat on the battlefield? Soldier Modernisation spoke with Australian company Electro Optic Systems (EOS) about its evolving approach to drone defence, including battle-proven kinetic platforms like Slinger and scalable directed energy weapons.
Q: How is EOS adapting its counter-drone systems to deal with smarter, harder-to-jam drones?
A: What we’re seeing on the battlefield, particularly in places like Ukraine, is that drones are evolving at a rapid pace. Many now operate independently of GPS or remote control, relying instead on inertial navigation and onboard AI – and since the beginning of this year, most of them have been operated via thin fibre optic cables connecting the operator on the ground to the drone – hard-wired over several kilometres. This has made traditional jamming and spoofing largely ineffective. At EOS, we’ve responded by focusing our efforts on hard kill solutions, including high precision kinetic effectors like our remote weapon systems and high energy laser weapons (HELW). These systems don’t rely on interfering with drone communications; they physically defeat the threat. We’re also integrating AI into our own systems to support real time detection, classification and targeting. Our latest platforms, such as the R500, are designed to support autonomous operations and as part of a mesh network, enabling a coordinated and fast response to AI-enabled drone swarms.
Q: How is EOS using high energy lasers to offer a cost-effective and scalable response to the growing drone swarm threat?
A: Using missiles or rockets against drone swarms is not sustainable. A missile can cost up to $1 million, a rocket $15,000 to $25,000, and even a cannon round around $120. In contrast, a laser shot costs about $1. High energy lasers offer a scalable and cost-effective option for countering these kinds of threats. Because they don’t rely on physical ammunition, they can operate for extended periods without the logistical burden of resupply. This makes them particularly well suited to sustained or high-volume engagements. Our HELW is scalable in output up to 150 kW and can be deployed on an 8x8 vehicle or in a containerised configuration to protect critical infrastructure. The mobile version stores enough energy for hundreds of engagements without the need of recharging the batteries, while the semi-stationary variant can operate continuously when connected to external power. EOS holds the full intellectual property for the system’s architecture, including the beam director, targeting software and safety subsystems. We are currently transitioning from long-term testing to low-rate production of 100 kW-class HELW systems, with fielding expected from 2027 for NATO and other international customers. This marks a global first. No other company has achieved this capability.
Q: EOS’ Slinger weapons system has been successful particularly in Ukraine, where it has connected with radar and engaged drone targets. Could we look at these successes and the lessons that EOS has learned?
A: Slinger was developed in response to growing demand for a precise, kinetic counter-drone capability. It’s based on our R400 platform, known for its accuracy and high first-hit probability, qualities that are critical when the engagement window is only a few seconds. The system has been deployed in Ukraine and used in both frontline roles and to protect critical infrastructure such as radar sites and missile bases. Footage shared by Ukrainian operators has shown successful engagements against drones, including Shahed variants. Slinger is designed to operate in both networked and standalone configurations and is intended to provide flexibility across a range of operational scenarios. One of the clear lessons has been the value of designing systems that can function effectively whether integrated into a broader air defence network or operating independently. That thinking is shaping our next generation of platforms, where we’re placing greater emphasis on sensor integration, faster targeting, and system autonomy when networked support is limited.
Q: With kinetic counter-drone solutions now being fielded and new threats emerging, how does EOS see its role in the future of land-based warfare?
A: The rapid increase in drone use has changed how land forces need to think about defence. What was once a specialised capability is now becoming a baseline requirement, forces at all levels need access to counter-drone systems that are scalable, effective, and easy to deploy. That shift is driving demand for widespread counter-drone capability, distributed not just through specialised units, but across vehicles, formations, and fixed sites. EOS sees its role as enabling every vehicle and forward asset to defend itself against the drone threat. We’re addressing this shift with modular weapon systems that deliver precision and can be integrated across a broad range of platforms, from logistics trucks to armoured vehicles. These systems support distributed operations, can be networked to share threat data and hand off engagements, and contribute to a layered defence architecture that ensures responsiveness across the battlespace. n
For more information: www.eos-aus.com
Modular, CBRN-resilient, digitally-connected combat healthcare: SABRN Pods for the modern battlespace
By Prof Abhilash Chandra, Founder & CEO – SABRN Tech
Future Battlefields Demand Agile, Distributed Medical Infrastructure
The strategic environment is deteriorating across Europe, the Middle East, South Asia and the Indo-Pacific. As large-scale combat operations (LSCO) evolve into complex multidomain operations (MDO), adversaries are increasingly leveraging drones, loitering munitions and precision fires to detect and target fixed medical infrastructure. This emerging threat spectrum places immense pressure on casualty management systems, particularly when traditional golden hour and platinum ten principles remain critical to survival. In this operational reality, frontline medical care must shift from rigid structures to agile, modular and dispersed nodes—capable of rapidly scaling and interconnecting as a resilient network.
To maximise survivability in highly contested environments, SABRN Pods incorporate a suite of mission-driven design innovations. SABRN Pods can be deployed as partially or fully buried underground medical bunkers in addition to being domain-agnostic and vehicle-agnostic. These fortified units provide protection from aerial surveillance while enabling continuous care delivery near the point of injury. SABRN LifePods represent a next-generation solution for medical infrastructure, integrating protective ‘bunkerised’ capability with mobility and scalability to improve survivability in the first hour of trauma.
Cube-in-a-Cube Modularity: MOSA in Action
SABRN LifePods are engineered with a ‘cube-in-a-cube’ design based on Modular Open Systems Architecture (MOSA). This configuration ensures minimal disruption to healthcare delivery by enabling rapid repair, replacement, or reconfiguration. The modularity operates across four scalable tiers:
Micro: External panels are interchangeable and upgradeable, including for CBRN threats.
Mini: Internal components and equipment can be replaced without dismantling the Pod.
Midi: Entire Pods can be re-roled (e.g., converting S-LifePods to E-LifePods).
Macro: Interconnected Pods can be assembled to form trauma networks or field hospitals.
This standardised modularity streamlines logistics, enhances interoperability (and interchangeability) across services and partners, and supports dynamic mission requirements in contested environments.
CBRN Resilience: Protecting Patients and Providers
With rising threats from biological, chemical, radiological and nuclear weapons, CBRN resilience is a non-negotiable feature of future medical infrastructure. SABRN Pods integrate plasma-based air decontamination systems that neutralise multiple airborne biological pathogens and chemical agents within minutes, creating surgically sterile environments. Radiation-resilient panels and chemically shielded structures transform each Pod into a hardened microfacility, protecting both patients and providers during sustained exposure. This individual and mass casualty protection is critical not only for tactical survivability but also for maintaining operational tempo across the force. The vehicle-agnostic design of the Pods enables deployment across land, sea, air and littoral environments.
Smart Logistics with QR, RFID and GeoJSON
Combat casualty care cannot succeed without reliable medical resupply. SABRN Pods incorporate advanced logistical interoperability using QR code tagging, RFID chips and GeoJSON algorithms for geospatial resource mapping. These tools automate resupply tracking, streamline inventory management and enhance coordination between dispersed units. Whether the mission involves trauma kits, pharmaceuticals, blood products, or power units, real-time location and condition monitoring ensure a ‘just-in-time’, ‘just-in-place’ (i.e. delivering the right resources to the exact location where they are needed) logistics model that supports sustained operations without overwhelming the supply chain.
Graded Telementoring in Degraded Communications Environments
To support frontline personnel—many of whom may be non-clinicians—SABRN deploys a graded telementoring system. In degraded communications environments, low-power two-way text-based messaging ensures essential communication persists. In higher-bandwidth settings, the Pods enable audio, audiovisual, and even merged-reality immersion, where remote specialists can guide procedures in real-time using AR-enhanced headsets. This tiered approach ensures scalability of clinical expertise and reinforces the Pods’ ability to operate autonomously or semi-autonomously, regardless of bandwidth or tactical environment.
EM, Thermal and Physical Signature Reduction
Survivability on the future battlefield depends not only on protection, but also on concealment. SABRN Pods are engineered to minimise physical, electromagnetic (EM) and thermal signatures. Their compact footprint allows use on smaller platforms and trailers. Integrated Faraday cages suppress internal emissions, while EM deception and spoofing devices misdirect targeting systems. Thermal cloaks reduce infrared visibility, enabling concealed operations in hostile environments. This signature management design philosophy is vital to reduce Pod vulnerability without compromising medical effectiveness.
Electronic Medical Records: Smart, Secure and
Mission-Relevant
Modern warfare demands data-informed care, even in degraded networks. SABRN’s Electronic Medical Record (EMR) system is optimised for the tactical edge—capable of intermittent data transmission in encrypted microbursts to minimise detectability. Beyond documenting care, EMRs serve as research enablers, helping map patterns of battlefield injuries and informing future clinical decision-making and capability development. As the nature of injury evolves with thermobaric weapons, directed energy systems, and CBRN exposure, R&D-driven EMR analysis becomes essential for adapting field medical protocols and improving outcomes.
Conclusion
SABRN’s integrated LifePod system stands as a transformative capability for 21st-century combat medicine. Its modularity, CBRN resilience, stealth profile, and digital backbone collectively address the core challenges of future warfare. Whether deployed as standalone units or interlinked field hospitals, SABRN Pods deliver the scalability, survivability and interoperability demanded by today’s—and tomorrow’s—battlespace. n
For further information: sabrntech.com
ELCAN brings precision to every platform and advantages to every mission
Platform-agnostic, performance-driven solutions inside today's mission-critical technologies
For more than 160 years, Raytheon ELCAN has helped customers see better, further and faster than they thought possible - even in the most challenging mission environments. Through dust, sand and darkness; through austere weather, high altitudes, high speeds and temperature extremes; across any domain and every challenge, ELCAN provides platforms and personnel with the advantage of clear vision, critical insight and utmost precision.
Embedded systems for military vehicles
Military vehicles must be suited for all kinds of terrains, a wide range of temperatures and extreme weather conditions. In general, communication systems have a great number of touchpoints in the vehicle, from internal communication to 360° cameras, weapon systems, mission computers and many more. In a way, the central hub is a kind of central nervous system and needs to make sure that the crew has its eyes and ears everywhere in and around the vehicle. That makes reliable connectors to ensure stable data transfer vital to the crew.
Less space, less connectors, less weight
The need to save space and weight also applies to military vehicles. That means there is also a need for connectors with small footprints so the hubs can be reduced in size. That is where ODU’s connectors become highly relevant.
Small footprint and many fibers
Obviously, one way to save space is that the connectors themselves can be smaller in comparison to many others. That applies to the ODU AMC® Threaded or the ODU AMC® Series T with Expanded Beam Performance technology, for example. The latter can offer up to 12 fibers per connector, making full use of the advantages of fiber optics. The excellent optical performance remains unchanged even under mechanical stress, environmental influences and harsh ambient conditions. Since there is no direct contact between the contact ends, Expanded Beam connections are relatively insensitive to contamination and can be cleaned easily. No cleaning is required under normal conditions. This ensures reliable transmission without damage. Additionally, the connector offers the regular Series T advantages relevant in such conditions: protection against water, dirt and dust.
One connector instead of 3
While the small footprint can save some space, it is also important to know that you can save space by reducing the overall number of connectors. One of the most suitable connectors for that purpose is ODU’s AMC® Series T. Its advantage lies in the numbers: 1 instead of 3. As an example, instead of having two coax connectors in addition to one for power or temperature, you have just one ODU AMC® Series T connector that will serve the same purpose. Standard assemblies can transmit various data technology protocols: USB, HDMI, Displayport or the mentioned coax. That in turn means there is much less need for space on the device.
Another high-end solution is the ODU Tactics, which combines the proven design of the MIL-DTL-38999, Series III connectors with the innovative Expanded Beam Performance technology. That results in up to 96 fibers that can be used for mission computers, for example. The same technology also allows for up to 96 fibers in the ODU AMC® Series T connectors. n
Further information:
odu-connectors.com/industries/military
Soldiers start training on Army's new combat engineering vehicles
Australian Defence Media
The first cohort of Australian Army sappers have begun training on new combat engineering vehicles, significantly enhancing the safety of our soldiers in conflict.
Soldiers will train at the School of Armour at Puckapunyal to learn to operate the vehicles, navigate terrain, clear obstacles, and provide essential support to armoured units in combat scenarios throughout a three-month course.
As part of the LAND 907 project, Army will acquire up to 29 M1150 Assault Breacher Vehicles and up to 17 M1110 Joint Assault Bridges, collectively known as combat engineering vehicles.
The Assault Breacher Vehicle is equipped with a rocket-propelled explosive that can detonate hidden explosives and create a safe path for soldiers and vehicles. It also uses a mine plough and dozer blades to clear obstacles and mines, reshaping the battlefield as needed.
The Joint Assault Bridges can deploy an 18.3-metre folding hydraulic bridge in under three minutes and is capable of supporting the weight of all military vehicles, including the M1A2 Abrams Main Battle Tank.
Head Land Capability, Major General Richard Vagg, said the combat engineering vehicles would provide soldiers with enhanced protection and mobility.
“The integration of these combat engineering vehicles into our combined arms fighting system significantly reduces the need for our soldiers to conduct high-risk operations on foot, such as clearing mines or obstacles.
“These advanced capabilities enhance our soldiers’ lethality and survivability, and help ensure their safety and mission success.”
The majority of vehicles will be located in Townsville as part of the 3rd Combat Engineer Regiment, 3rd Brigade. n
Seamless, reliable communications across teams and vehicles
Seamless communication is vital in any military scenario, enabling coordination in dynamic, often challenging, situations as well as ensuring full situational awareness. The INVISIO Intercom system does all of this, allowing seamless transitions between land, sea and air assets while maintaining comms, hearing protection and full situational awareness.
The intercom system, which has been tried and tested by military forces globally, can be carried by dismounted troops but can also be mounted in a vehicle, providing the same levels of communication on the move. The INVISIO ecosystem now includes wireless capabilities, INVISIO Link™, which adds a dongle to the existing INVISIO body worn kit along with a base station to the INVISIO Intercom System. This provides unlimited mobility and helps bridge the gap between dismounted and mounted users, ensuring uninterruptable comms. Ongoing innovation to the Intercom system, along with the forthcoming launch of additional new products including an Intercom Switch and Loudspeaker, ensures the INVISIO ecosystem offers enhanced flexibility, interoperability and functionality for mission-critical users.
Vehicle-based comms challenges
Mounted environments present additional challenges when it comes to comms, including noise levels and impacts on audio quality. Unlike some wireless systems, INVISIO Link™ provides uncompromised speech intelligibility along with strong connectivity, ensuring clear communications in vehicle-based settings. It also removes any disconnect between comms systems for dismounted soldiers and systems inside vehicles, providing seamless transitions between mounted and dismounted scenarios. INVISIO Link™ removes the issue of tangled cords, giving users free mobility in vehicles where space is often at a premium, and also offers auto-connect which allows for even easier use in the field.
The INVISIO Link™ system is unparalleled in size and weight, with a body-worn INVISIO Link dongle weighing just 70g. It is secure thanks to AES 256 encryption and can be installed anywhere either as a fixed installation, on molle webbing or in a bag. The Link station has a small footprint ensuring ease of use, with the option of an external antenna for specially challenging RF installations.
Jacob Tranegaard, Intercom Product Manager at INVISIO, said: “INVISIO Link™ gives users more freedom and mobility than ever, along with uncompromised speech intelligibility, secure encryption and a small footprint. It has already proven key to guaranteeing clear tactical communications in a range of military scenarios, from vehicle solutions to command post communications.”
User management
A key benefit of the INVISIO ecosystem is ease when it comes to user management. This is helped by the INVISIO Control™ app, which offers an intuitive interface that provides a real-time visualization of all radios connected to the INVISIO Intercom system.
The app’s graphical interface allows users to see exactly who is communicating, how and when, showing all radios connected to the Intercom system. Its ability to provide real-time changes of permissions at the click of a button makes it adaptable to any mission or situation. In addition, the app makes it possible to relay or crossband radios attached to the INVISIO intercom, allowing communications between different units. It can also integrate seamlessly with other systems such as navigation and battle management via an API.
A series of adjustments have been made to the app to better support INVISIO Link™, explains Peter Lustrup, Senior Product Manager Digital Solutions at INVISIO. These emphasize the ease of use of the system in a range of challenging environments, including inter-unit situations and fast-moving, dynamic scenarios - especially vehicle-based situations. Additional adjustments to improve the app include Android support, adding to the potential for integration, as well as support of dual intercom or three intercom systems. “The app brings new capabilities, and a lot more control. INVISIO Link™ works perfectly without the app, but the app brings additional functionality and allows for ease of use - something that is vital on the battleground,” adds Lustrup.
Having an overview of the whole comms system also allows for the ability to monitor transmission power and signal strength, explains Lustrup, potentially valuable in a variety of settings, including in cities or buildings. Pairing is also easier than ever.
INVISIO Link™ and the wider INVISIO ecosystem, including the improved app, offers game-changing tactical communications designed to address the challenging scenarios encountered in military environments. When it comes to mounted environments, INVISIO Link™ provides a robust, wireless solution that is reliable, and easy to use without compromising the quality of communication. n
For more information visit: www.invisio.com
Lethal Unmanned Aerial Systems – a new chapter in safe, reliable and lethal armaments capability at every echelon
By Daniel DiMartino, Anthony Sebasto and Eric Kowal, DEVCOM
For many decades, engineers at the U.S. Army Combat Capabilities Development Command (DEVCOM) Armaments Center executed the critical research, development and engineering activities that have led to the many safe and decisive armaments lethality capabilities employed by our Nation’s warfighters.
Today, the Armaments Center is applying those same successful rigorous design processes and standards to new armaments developments for lethal unmanned aerial system (L-UAS) that will be the cornerstone going forward to help soldiers obtain lethal unmanned aerial system capabilities faster and less expensively.
In the same way that the Picatinny Rail is an essential interface for scopes and other weapon accessories carried by soldiers, the Armaments Center identified the need to safely and effectively pair lethal payloads with UASs, leading to the development of the Picatinny Common Lethality Integration Kit (CLIK). The Picatinny CLIK specification defines the physical interface (mechanical attachment), electrical interface (power, network, messaging) and safety critical architecture between the ground station control and the UAS with lethal payloads, eliminating unique integration methods and costly acquisition conditions created by “vendor lock.”
“This ensures a rigorous, yet flexible, process for evaluating, qualifying, procuring and ultimately fielding safe and effective weaponized UAS payloads to the Joint Force,” said acting Executive Director of the Armaments Center’s Weapons and Software Engineering Center, Bhavanjot Singh. “When we solicit industry for a capability, we will be providing Picatinny CLIK technical data so industry can focus on providing lethal capabilities without worrying nearly as much about integration.”
In addition to the Picatinny CLIK, the Armaments Center is also applying decades of armaments system expertise to create a robust ecosystem of modular lethal payloads optimized for UAS. Several Armaments Center modular UAS payloads have already been demonstrated with warfighting units, and they are available for immediate integration with industry platforms.
Modular lethal payloads are capable of functioning in one-way attack systems and in UAS that deploy droppable lethal effects and return home.
Payloads such as Armament UAS Delivered Immediate Battlefield Effects (AUDIBLE) enable quick change adapters to safely drop existing munitions, like the M67 grenade, providing a proven concept that is scalable to service a larger array of munition options.
Attachable payloads such as Shank (formerly known as Project Shiv) support one-way, first-person view (FPV) missions utilizing an existing explosively formed penetrator warhead capability combined with an architecture that provides measures for safe target engagement.
Shank was a major enabler for a milestone event when the Armaments Center partnered with the 7th Army Training Command and 173 Airborne Brigade at Grafenwoehr Training Area, Germany (February 17-20) for the first live-fire training exercise using FPV UASs.
“Not everything has to be high-tech solutions, existing technologies can be integrated to provide a new capability or new application driving more affordable solutions for the Warfighters” said Executive Director of the Armaments Center’s Munitions Engineering and Technology Center, Anthony Sebasto.”
The Armaments Center is scaling its government-owned aviation fire control, known as Gunslinger, for applications on L-UAS to advance the delivery accuracy of droppable lethal effects and direct fire systems. Gunslinger applies modular open system approach standards that support targeting of drop-glide munitions and direct fire weapons on small UAS by continuously calculating an impact point to enhance aiming and firing during platform movement.
The Armaments Center also continues to evolve critical component technologies that are key to enabling successful L-UAS operations. For munition payloads, existing robust warhead technology is being applied to solve current L-UAS challenges, while new enhanced warhead technologies are being optimized to improve effects against threat UAS systems.
The Armaments Center is also developing munition fuzing for a MIL-STD-1316 (Army standard for fuze safety) compliant safe-and-arm device that can be integrated to existing or new munitions for the UAS environment. “The Armaments Center is widely recognized for being a world-class warhead and fuze developer, even by the biggest names in industry,” Sebasto said. “Industry has leveraged Armaments Center-developed warheads and fuzing solutions – often where no alternative solution existed – with great success.”
In support of direct-fire weapon system, the Armaments Center developed a small 5.56 mm low recoil direct-fire weapon and associated fire control capable of being mounted on UAS, that provides point target engagements at stand-off ranges.
Working with industry partners, the Armaments Center is developing small arms fire control for the dismounted soldier that can be directly applied to UAS, taking advantage of a small form factor. The demonstrator can perform aided target recognition, advanced target tracking and shooter aim augmentation, all while implementing common fire control interface standards all available for L-UAS applications.
Lastly, the Armaments Center understands the importance of defense-industry partnerships, which have been critical to accelerating and enhancing the successful delivery of Armaments Center capabilities to the warfighter.
Cooperative research and development agreements (CRADA) between the Armaments Center, UAS platform manufacturers and lethal payload developers have been and continue to be established to allow collaborative technical discussions with industry about Armament Center technology efforts. Collaboration on technologies such as the Picatinny CLIK specification and fuzing solutions, as examples, lead to mutual experimentation that benefits government and industry.
Through CRADAs, industry partners have seen the Picatinny CLIK specification from its inception, providing valuable feedback on the implications of the specification to platform and payload integration from lessons learned in the development of current solutions.
Picatinny Arsenal is the Joint Center of Excellence for Guns and Ammunition and the home for the U.S. Army Combat Capabilities Development Command Armaments Center.
From Vulnerability to Dominance: the transformation of ground combat vehicles into counter-drone assets
Modern warfare is undergoing a profound transformation, ground combat vehicles are evolving from vulnerable targets into proactive countermeasures against unmanned aerial systems (UAS) profoundly transforming modern warfare. These vehicles now play a pivotal role in achieving and maintaining air superiority across traditional “blue sky” airspace as well as increasingly contested “green sky” low-altitude domains, where drones previously operated with near-impunity.
Importantly, this evolution extends beyond aerial platforms. The emergence of unmanned ground vehicles (UGVs), unmanned surface vessels (USVs) and unmanned submersible systems (USSs) has sparked concurrent counter-drone revolutions across land, sea and subsurface domains. The emergence of unmanned systems requires a comprehensive, integrated approach to addressing drone threats that is redefining vehicle systems and operational doctrines.
Rethinking Vehicle Defence in Response
to Drone Threats
Ground combat vehicles—classified as light, medium and heavy—were primarily designed to withstand kinetic impacts, improvised explosive devices (IEDs) and traditional artillery. However, the widespread adoption of drones has fundamentally altered the operational landscape, compelling military strategists and vehicle designers to overhaul vehicle defensive strategies radically.
Today’s ground vehicles must do far more than rely on passive armour—they must actively detect, track, classify, identify and neutralize drone threats across diverse mission scenarios. This requirement extends beyond frontline battles to logistical operations, including convoy protection and troop movements, as drone threats increase on security perimeters. Consequently, modern vehicles emphasize versatility, modular payload systems and interchangeable sensor suites and weapon configurations to allow for continuous data collection to combat threats. Rapid adaptability ensures mission success regardless of changing threat environments.
Aaronia AG offers an example of a tightly integrated counter-UAS asset for mobile applications. The AARTOS Drone Detection System offers a robust vehicle-integrated Counter-Unmanned Aerial System (C-UAS) solution, delivering comprehensive mobile airspace security. Designed for integration into various vehicles, including cars, vans and trucks, the system provides real-time RF signal detection with an extensive range of up to 80 km for military UAVs and 40 km for consumer drones. Its advanced AI-driven software enables the detection of over 99% of commercial drones, including pre-programmed ones, and can track and locate drone operators even if they operate on different frequencies. The system supports full 360° dome coverage and can be customized with additional features such as EchoShield radars, visual and thermal cameras, GPS and integrated radio stations. This flexibility ensures that the AARTOS system can be tailored to meet specific operational requirements, making it an ideal choice for mobile drone defence applications
High-Fidelity Mobile Sensing: Achieving Comprehensive Domain Awareness
The integration of advanced, mobile, high-fidelity sensors grants ground vehicles unparalleled multidomain situational awareness. Platforms now routinely integrate sophisticated radar systems, electro-optical/infrared (EO/IR) sensors, acoustic detection technologies and electronic warfare (EW) suites. Collectively, these systems enable rapid identification, precise classification and timely neutralization of drone threats.
Sensor fusion—the integration and real-time analysis of multiple sensor data streams—is foundational to positioning ground vehicles as mobile command-and-control nodes within a network-centric warfare framework. Enhanced situational awareness, combined with accurate threat assessment, provides ground forces with a decisive advantage over drone-reliant adversaries.
Another example of counter-UAS systems with high mobility comes from DefSecIntel which offers advanced vehicle-mounted Counter-Unmanned Aerial System (C-UAS) solutions tailored for mobile defense operations. The EIRSHIELD system is a mobile, all-terrain, AI-assisted Ultra Short Range Air Defence (USHORAD) platform designed to counter various aerial threats, including multirotor and fixed-wing drones. It integrates multiple sensors and effectors, enabling it to detect drones up to 8 km away using radar, verify them with RF sensors, classify them via EO/IR cameras and neutralize threats through radio and GNSS signal jamming. Additionally, EIRSHIELD can be equipped with soft-kill interceptor drones capable of AI-assisted manoeuvring or hard-kill effectors for physical neutralization of targets. Complementing this, the CAIMAN system is a rapid-deployment surveillance solution installable on 4x4 pickup trucks, operable even while in motion. It leverages AI-assisted software to instantly detect and classify both land and aerial threats, making it ideal for missions requiring swift reconnaissance and rapid decision-making.
Weapon Systems Adaptation: From Conventional Threats to Precision Drone Engagement
Traditional vehicle-mounted weapon systems are now being redesigned for precision drone engagements. Cannons, machine guns, small missiles and rockets, and novel directed energy weapons require high fidelity airspace data to effectively counter agile drone platforms.
Remote Weapon Systems (RWS, RCWS, ROWS), already extensively deployed worldwide, present an economical starting point for capability enhancements. By integrating precision radar track data directly into existing fire control systems (FCS), vehicles become highly effective drone-engagement systems. New ammunition types, such airburst proximity rounds for cannons, further enhance lethality and mission success.
This RWS adaptability allows ground combat vehicles to swiftly respond to evolving threat profiles. Modular payloads and standardized integration frameworks enable quick reconfiguration, vital for maintaining tactical versatility across diverse operational contexts—from dense urban environments to expansive rural terrains.
Accurate radar data has emerged as the defining factor between success and failure in drone engagements. Recent live-fire exercises featuring cannons and directed-energy systems against drone threats underscored radar’s critical role. Of the six participating systems, five utilized Echodyne radar, renowned for its superior accuracy derived from patented Metamaterials Electronically Scanning Array (MESA®) technology. Echodyne’s radar provides precise detection, tracking and targeting capabilities, enabling robust weapon lock, efficient alignment of EO/IR targeting sensors within fire control systems, and essential range, bearing, and range-rate data for calculating optimal munitions settings.
Integrating commercial-off-the-shelf (COTS) Echodyne radar into ground combat vehicles dramatically alters drone engagement economics and enhances the vehicle system’s effectiveness, reliability and lethality.
A crucial, yet often overlooked enabler in vehicle transformation, is the Inertial Navigation System (INS). INS technology provides indispensable spatial and temporal data—precise positioning, orientation, velocity and angular rate measurements—that are essential for accurate targeting and real-time threat assessment. Accurate INS data is now foundational—the sine qua non—for effective mobile counter-UAS operations.
Precise INS capabilities enable all aspects of counter-drone effectiveness from sensor fusion and threat discrimination to the execution of precise defensive engagements. Consequently, INS integration has become a critical cornerstone in ground combat vehicle design and capability development.
Robotic Execution and High-Speed Decision Making
The dynamic nature and speed of drone threats exceed human cognitive capabilities, driving ground combat vehicles toward increased autonomy. Robotic execution—comprising automated detection, analysis and threat neutralization—necessitates advanced IT architectures providing unified spatial and temporal awareness. These systems routinely update at rates exceeding 100 Hz, allowing rapid, precise and automated responses to fast-moving threats.
Ground vehicles now function as sophisticated robotic platforms, rapidly processing vast data volumes, enabling instantaneous decision-making and enhancing battlefield survivability significantly.
Drone threats vary widely—from small, agile FPV drones in urban settings to ISR drones loitering over expansive terrain. Consequently, adaptability has become a foundational design requirement. Modern combat vehicles must swiftly interchange and integrate diverse payloads, including sensor arrays, electronic warfare equipment and advanced weapon systems, tailoring their capabilities dynamically to specific operational demands.
The shift toward enhanced counter-drone capabilities has profound implications for defence acquisition processes and military doctrine. Traditional procurement methods, historically characterized by rigidity and slow innovation cycles, must now evolve into agile, adaptive frameworks capable of rapidly integrating emerging technologies.
Military doctrine at all levels—tactical, operational and strategic—must incorporate these rapid technological advancements and prioritize continuous innovation and adaptability. Historical paradigms emphasizing static threats no longer suffice; modern doctrine must reflect the dynamic, rapidly evolving nature of contemporary warfare threats.
This transition to advanced sensing, sophisticated data fusion and autonomous weapon systems demands robust interoperability and communication frameworks. Ground combat vehicles no longer function independently; they serve as integral nodes within broader interconnected ecosystems involving aerial drones, satellites, naval vessels and ground units.
Seamless information exchange and real-time integration among diverse assets enhance overall joint-force effectiveness. Interoperability is crucial to achieving comprehensive all-domain awareness, enabling distributed command-and-control architectures and facilitating unified threat-neutralization strategies across multiple operational domains.
The evolution of ground combat vehicles from passive drone targets to proactive defenders of air superiority marks a transformative advancement in warfare capabilities. The integration of mobile, high-fidelity, multidomain sensors and sophisticated, adaptable weapon systems tailored specifically for drone threats are critical advancements shifting battlefield posture from overwhelmed defender to capable attacker. Precise INS technology, robotic autonomy, tactical adaptability and enhanced interoperability underscore a comprehensive modernization strategy. Ground combat vehicles will play essential roles not only in traditional terrestrial engagements but also as indispensable components within integrated, multidomain battle strategies. n
For more information: www.echodyne.com
Supporting Battlefield Electrification
By T. White, with contributions from F.J. Anderson
The need to consider electrification of the battlefield is borne not only from a worthy green agenda, but with the push towards lighter, more agile force. With increased dependencies on unmanned systems, electrical power will become a key enabler in winning future battles. If we are to increase our operational effectiveness with the use of drones, AI and autonomy all complementing the digital soldier as well as our digitally enabled tanks and artillery, then we will need to become self sufficient in terms of energy provision as the strike force moves forward.
The British army has laid out a strategy in its Approach to Battlefield Electrification (2022) in which it sets out its aspirations for a progressive transition to an electrified battlefield and Ultra PCS have been working on several projects in support of this.
The ability to integrate a soldier, with a vehicle, with a base is all set out in the open architecture approaches, such as the UK MOD LOSA or the US DOD MOSA standards. Typically focused on the data elements of digitisation, these standards are being updated to cover the very essence battle filed electrification, power generation, power storage, power management and power distribution.
Defining these standards will allow power to be shared from the individual solider, a fighting vehicle, right through to a command post or base, in both local and coalition operations.
The UK along with its international partners has been investigating Hybrid Electric Drive vehicles for some time, with vehicles such as the BAES Hagglund’s SEP vehicle, the General Dynamics AHED platform and more recently a range of vehicles within the DSTL TD6 project.
Ultra PCS has developed a 600Vdc to 28Vdc power node capable of providing 10 channels of 28V power from a 600V platform source as well as GVA compliant Power Management software as part of its Platform Gateway Interface suite.
Whilst power on the soldier is well understood, and hybrid power architectures on vehicles receiving significant investment, power generation, power storage, power management and power distribution on the forward base has perhaps been left to chance.
The Approach to Battlefield Electrification (2022) goes on to highlight that in 1945, one litre of fuel was needed per soldier per day; today it is 20 litres per soldier per day. This increase in demand increases the number of re-supplies and exposes troops to greater risk. One litre of fuel provided to a Forward Operating Base requires another 7 to get it there and 70% of fuel used in generating electricity for HQs goes to waste in maintaining capacity to deliver notional peak demands. The US Army has estimated there was one casualty for every 24 fuel convoys in Afghanistan. Between 2003 and 2009 over 3,000 US soldiers or contractors were killed or injured while supplying fuel in Iraq and Afghanistan. Having a strategy for improving energy generation and usage is therefore essential in future warfare.
Def-Stan 23-013, the Generic Base Architecture standard attempts to provide the foundation of future base power systems, describing how “microgrid” technology will be used to give a modular and scalable solution, providing a more efficient means of generating and storing energy, as well as opportunities to exploit non-fossil fuel sources.
A microgrid can be considered as a smaller version of a conventional domestic power grid, providing the generation and storage of electrical power and its distribution via a locally connected electrical network. Energy can come from conventional diesel generators, solar, wind and even exported power from vehicles. It is also possible to connect to a host nation supply. A microgrid can store energy in battery banks and convert it as and when necessary to provide power for a command post or base.
By integrating digital communication and control systems with traditional power, real time monitoring and energy flows make for an efficient modular, scalable power solution. These advanced control systems use smart algorithms with the intent of optimising the operation, whilst minimising the human input.
The US Army has made significant progress in developing smart microgrids, producing and publishing its Tactical Microgrid Standard MIL-STD-3071. As the diagram shows the US approach is very similar to the UK Generic Base Architecture, but whilst the UK Def-Stan defines plugs and sockets, cable types and voltages, the US TMS standard focuses on the way in which a microgrid is controlled by defining a set of commands to be exchanged by microgrid assets.
Ultra PCS has ongoing work to see if the UK and US standards can be harmonised for future use and has a concept interface in development.
Several research projects have been released via the UK MOD Future Labs framework and are accelerating the MOD’s understanding and implications of adopting microgrids.
Project Spinneret aims to provide a sandbox capable of evaluating different microgrid technologies and should be operational later this year.
The current effort is in support of the UK Manoeuvre Power (MAN-P) programme which is set to provide the future electrical power demanded by manoeuvre Force Elements deployed in the Land Environment.
Wider afield within NATO, there are research challenges under the DIANA programme for Energy and Power that are seeking to investigate location-independent, on-demand power solutions with high reliability and resilience. These multinational efforts will ensure that there will be step change in the way electrical energy is delivered at the front line. n
www.ultra-pcs.com
For more information, please contact marketing@ultra-pcs.com
Prime Minister Carney promises new equipment for the Canadian Army
By Tim Ryan, first published online in Esprit de Corps, May 12 2025
Prime Minister Mark Carney outlined his defence plan for Canada and if it is to be believed, there is potential for the Canadian Army to benefit significantly.
Carney is promising to re-equip the Army as well as provide new systems for the air force and navy.
The Army has received, so far, a limited number of new systems, mostly for the Latvia mission. For instance, Defence Minister Bill Blair announced Feb. 16, 2025 that the Canadian Forces would be receiving Switchblade loitering munitions systems in a $67 million deal. The weapons are being purchased from AeroVironment Inc of Arlington, Virginia.
Canada will acquire the Switchblade 300 and Switchblade 600 loitering munitions systems for its troops in Latvia.
Another smaller equipment deal announced last year, noted that the Army would receive the Thales Sophie Ultima long-range handheld thermal imagers for its soldiers.
In a series of policy announcements during the federal election campaign in March, Carney’s defence plan noted the following: “Support the Canadian Army with significant new investments, such as new self-propelled artillery systems and ground-based air defence capabilities so that the CAF have the capacity to operate in today’s context.”
Here are some details that are known at this point:
Self propelled artillery
In March it was reported that the Canadian government had started the procurement process for the Indirect Fires Modernisation (IFM) program. That news was prompted by the issuing of a Request for Information to defence firms for the project which would see the acquisition of between 80 and 98 self-propelled 155mm howitzers. Also to be purchased would be new mortars. The cost of the project could run as high as $5 billion.
Here are some of the details from the RFI:
» The project deliverables include 155mm self-propelled artillery systems, vehicle-integrated mortar systems, operational stock and training munitions, support vehicles, fire control systems, communications equipment, individual and collective training, and integrated logistics support (ILS). The project scope also includes major investments in new infrastructure to ensure adequate facilities to store, train and maintain the new fleet.
» Potential locations for infrastructure investment include: Shilo, Manitoba, Petawawa, Ontario, Meaford, Ontario, Valcartier, Quebec and Gagetown, New Brunswick.
» The Indirect Fires Modernization project scope is considering two quantitative capability levels, each with two qualitative capability levels, for government decision making regarding a funding allocation for the project. The deliverables associated with this recommendation will include: 80 to 102 Self Propelled, 52-calibre 155mm Howitzers.
» Also part of the project are Mortar Systems: 99 x 120mm Mortar Systems integrated into an 8x8 Armoured Combat Support Vehicle, 85 x 81mm Mortar Systems integrated into a Light Tactical Vehicle or 133 x 81mm Mortar Systems integrated into a Light Tactical Vehicle.
» Additional support vehicles will be acquired for this project to serve as ammunition carriers, command posts and command reconnaissance functions. These may be sourced through existing and future contracts to maintain commonality within the Canadian Army fleet.
» Fire Control Systems will be integrated into the Canadian Army’s future fires C2 solution that to ensure commonality within the Fire Direction Cells enabling full connectivity to fire platforms within the army inventory including Long Range Precision Strike, 155mm artillery and mortars. The Fire Control System at the detachment level is supported with orientation and fixation hardware that will enable the platform to accurately engage targets in GPS-denied and degraded environments.
» Communications hardware will include Fire Control Panels and Displays to enable fire control functions and the integration of the Army’s future battle management system. Also required will be Type 1 Encrypted Multi-Channel, Software Defined, VHF radios with required install kits, cabling, intercoms and headsets to enable C2 connectivity from howitzer and mortar detachments to command posts.
» Training and Simulation functions to enable weapon system operator and maintainer trainer at the unit level, to include the capability to complete familiarization training with non-geographically co-located army reserve units and digital twinning. Initial cadre training for operators, supervisors, maintainers (vehicle chassis, weapon system, electro- optical technicians.
» Next generation 155mm precision guided munitions would be looked as well as new operational and/or training munitions required for the 120mm/81mm capability
» When it comes to mobility the requirement is to come into action to engage a target in less than one minute. Operational driving range of 450 km and road speed up to 80km/h would be required. The system must be transportable by CC-17.
» For a “Shoot and Scoot” capability one battery of six howitzers must engage a target with a minimum of 96 rounds and come out of action in less than a total of three minutes. Platforms must have the ability to fire to engage indirect targets while on the move. They must use common and interchangeable munitions that are in-service in the Canadian Army (i.e.M795) with the United States, and other NATO allies.
» The system requirements for mortar systems could include but are not limited to: a light tactical vehicle integrated 81mm mortar system and an 8x8 Armoured Combat Support Vehicle equipped with a 120mm mortar weapon system.
Ground-based air defence
Carney’s promise of ground-based air defence dovetails on a project already on the Army’s books.
In 2022, Esprit de Corps reported that after years of being without a ground-based air defence, the Canadian Armed Forces was ready to begin the process to acquire a system capable of shooting down enemy aircraft, missiles and drones. The Liberal government originally outlined the proposed purchase in its 2018 defence capability plan. At that point, the government stated such a ground-based air defence system would cost between $250 million and $499 million.
But, even before the procurement process had begun in earnest, that price tag has increased to what observers are saying is a more realistic cost estimate. During an April 5, 2022 briefing in Ottawa, Canadian Army officials told defence industry representatives the cost would now be between $500 million and $1 billion.
At that point, a contact was expected to be awarded in 2026 and the first systems would be in place a year later, industry officials were told. Interestingly, Army officers consider the main threats the new system would be used to deal with are rocket, artillery and mortar munitions, air to surface missiles and bombs, and remotely piloted aircraft systems.
During that April 5 briefing, industry officials were informed the system would also be able to target cruise missiles, helicopters and fixed-wing aircraft. The new system wouldn’t be capable of dealing with larger weapons, such as theatre ballistic missiles or intercontinental ballistic missiles.
That was in 2022. Fast forward to December 2024 with an altered GBAD procurement.
The Canadian Armed Forces set out to prioritize its efforts to focus on getting air defence as quickly as possible for its troops in Latvia and the region (Operation Reassurance). So it has now restructured its GBAD initiative into different phases.
Industry officials were briefed that Canada intends to first address Operation Reassurance’s urgent need for a short-range air defence system that will be able to deal with incoming rockets, artillery and mortar rounds. It will continue to work with companies on the technical details for the new equipment. “The intention is to procure a nearly Military Off The Shelf system with very little Canada specific modifications and changes,” added the government message to companies.
Canada has already acquired man-portable surface-to-air missiles for the Latvia mission.
Once the purchase of the short-range air defence battery for Latvia is completed (phase 1), the procurement team will then turn its attention to the purchase of more extensive ground-based air defence systems for the rest of the military as outlined in phases 2 and 3, noted an article in the Ottawa Citizen.
DND spokesperson Nick Drescher Brown explained some of the key points of the phased process:
“The introduction of Phase 1 represents an additional Battery of SHORAD equipment, but the high-level requirements of this system remain the same. The requirement refinement process for Phase 1 will focus on Military Off the Shelf systems that are readily available to support OP REASSURANCE, which may result in a different capability than that which will be defined for the enduring solutions of Phases 2 and 3.”
"Breaking the project into phases was necessary to address the army's priority. Breaking the project into phases and accelerating the Phase 1 procurement will result in a better alignment with the army's immediate priorities while maintaining the integrity of the original GBAD project scope so that the project can balance the needs of OP REASSURANCE (Phase 1) with a focus on best value and long term sustainment for the army's enduring GBAD capability (Phase 2 and 3).
“Project resources will resume Phase 2 definition work once the Phase 1 RFP is released for tender. The Phase 2 schedule will be further refined as part of industry engagements. The project cost range for Phases 2 and 3 combined remain within the $500M - 1B previously advertised. The sequencing of Phase 3 follows the same rationale as that for Phase 2 and therefore still being refined.”
In addition, the cost has increased. This time it is from $1 billion to $1.5 billion. What remains to be seen is whether Carney’s new government will follow this strategy or change the procurement once again to bring to fruition his election promise.
What else does the Army need?
Ongoing projects on the books include the “Tank life extension.” That aims to reset and improve the Canada’s Main Battle Tank fleet in order to meet future operating requirements and threats. The project will improve protection, improve Surveillance and Target Acquisition, improve Human Factors, improve Firepower (RWS, ammunition, potentially main armament) and improve Command, Control and Communications (C3) architecture.
The Army has a limited budget for this project of around $850 million. If Carney is serious about defence he could boost that budget and move more quickly on outstanding Army procurement programs. n
EnerSys and Bren-Tronics: powering defence platforms with multi-chemistry 6T battery solutions
Mathyas Petit, Director International Business Development, Bren-Tronics
As military platforms evolve to support next-generation command, control, and electronic
warfare systems, power storage demands are increasing in complexity. From legacy vehicles to new electrified and hybrid fleets, the need for scalable, high-performance and ruggedized energy storage solutions is more critical than ever.
EnerSys, through its Bren-Tronics brand, stands at the forefront of this evolution, offering a full portfolio of 6T form-factor batteries—including both VRLA, AGM, TPPL lead-acid and advanced lithium-ion variants. This multi-chemistry approach enables seamless fleet modernization while maintaining full support for existing vehicles.
A Legacy of Trust, Now with More Power
EnerSys’ Armasafe™ Plus 12FV120 AGM battery has long been the benchmark in 12V lead-acid solutions for defense. With the acquisition of Bren-Tronics, the Group now also delivers cutting-edge lithium-ion capabilities, empowering military forces with the flexibility to choose the best energy solution for their mission profiles.
This dual offering ensures that today’s fleets can continue operating with familiar, proven lead-acid batteries—such as the Armasafe™ Plus 12FV120, built to support extended legacy vehicle life cycles—while tomorrow’s platforms can scale up with high-energy, long-duration lithium-ion technology for silent watch, electronic payloads, and hybridization.
Leading the Way in Lithium 6T Performance: ION-X™
Bren-Tronics lithium 6T batteries have been deployed and trusted in the field for over a decade. Now offered under our new ION-X™ brand, our lithium models meet the latest MIL PRF 32565C amendment 2 specifications - ensuring the highest level of safety, reliability, and military readiness.
Among the key offerings:
BT-70939M-TPB: A 24V, 105Ah GVSC-compliant battery designed for drop-in replacement, delivering exceptional cranking power and integrated CAN-bus diagnostics.
High-Energy 24V 6T Battery: Our newest solution offers 162Ah and 4.3kWh, one of the highest energy densities available in the 6T form factor. Ideal for high-demand vehicle systems, extended silent watch, and hybrid energy applications.
These ION-X™ batteries are engineered for rugged use across demanding environments, extreme temperature and vibration conditions and feature smart BMS with CAN-bus communication for real-time diagnostics, system integration, and mission-critical safety.
Supporting Today, Powering Tomorrow
Bren-Tronics understands that defense modernization doesn’t happen overnight. That’s why we continue to support existing vehicle platforms with Lead-Acid 6T batteries, while providing drop-in lithium options for hybrid adoption strategies. This dual-path support ensures flexibility, cost-efficiency, and mission readiness without compromise.
Whether upgrading entire fleets or adopting a mixed-chemistry approach, our solutions deliver:
Extended runtime for silent watch operations
Lighter weight and longer cycle life with lithium options
Seamless integration with existing 6T battery compartments
Full diagnostics through CAN-bus BMS
Rugged performance across extreme battlefield environments
Powering a Modern Military Mission
EnerSys and Bren-Tronics are committed to delivering smart, scalable energy storage to meet today’s operational needs and tomorrow’s strategic challenges. With a legacy of reliability, global deployment experience, and continued investment in innovation, we offer the most complete 6T battery portfolio on the market.
From Lead-acid to lithium, from legacy support to high-tech upgrades—we power the mission. n
Visit Bren-Tronics at www.bren-tronics.com
Teledyne FLIR’s Black Recon – a game-changer for both military and civilian environments
When Teledyne FLIR unveiled Black Recon – its entirely new micro UAV – the benefits were clear. Designed and built to be vehicle mounted, with highly advanced sensors and low SWaP, the new technology offers continuous untethered reconnaissance delivering unrivalled situational awareness in increasingly dynamic battlegrounds. But as work on the project continues apace, with Black Recon set to be available to fighting forces in 2026, the wider use cases of the project and prospects for civilian use not only broaden its appeal, but cement its potential as a game-changing solution.
What is Black Recon?
Designed by Teledyne FLIR Defense, part of Teledyne Technologies Incorporated, Black Recon™ allows crews to autonomously launch and operate small drones from inside a military vehicle. These micro UAVs can then perform reconnaissance, surveillance and target acquisition (RSTA) before being recovered back to the vehicle. This means fewer risks to personnel, more dynamic mission capabilities and the potential for more effective tactical operations in increasingly fast-paced battlefield environments.
Fitted inside a hardened launch box mounted to a vehicle, Black Recon’s unique deployment system can launch up to three UAVs during a mission, ensuring continuity in surveillance and prolonged mission time. When one drone returns, a unique cradle-arm autonomously recovers it using patented technology to precisely track, capture and dock the UAV – day or night, even in poor weather. Drones are then automatically recharged for the next mission, so while one is carrying out surveillance the other two can be charging and ready for use.
Black Recon boasts state-of-the-art camera technology, including a thermal and visual payload that delivers live imagery and targeting information to vehicle crews. Operators can use the system for a wide range of missions, such as assessing if terrain is passable, sweeping for mines and improvised explosive devices, or performing close-up inspection under bridges. The system provides high-precision RSTA and can perform GNSS-denied operations. Black Recon’s UAV also can be fitted with an optional Mission Module. Attached to the airframe, the module can be dropped from the aircraft to provide different types of sensors or effectors at tactically-important locations.
Bespoke design for vehicle use
While some drone systems are adapted from usage for dismounted soldiers, Black Recon has been designed for vehicle use from the ground up, explains Widar Halvorsen, Director of Vehicle Reconnaissance Systems at Teledyne FLIR Defense. “That’s a big difference from much of what you see in the market today. Other UAV suppliers have not factored in these different requirements from the beginning. Black Recon needs to be hard mounted into sophisticated military vehicles, so we began with those criteria before we started development. Often you see that someone has a UAV and then says, ‘let’s try to adapt it to a vehicle.’ There’s a big risk with that approach.”
Black Recon’s design means rather than dismounted soldiers or the unit having to request and then wait for air support, they already have the capability with them. “It’s mounted on the vehicle and already part of the vehicle subsystem, which is vital because the tempo of military operations is so fast nowadays,” adds Halvorsen.
A solution for increasingly dynamic warfare
Such immediate UAV deployment capability allows ground forces to carry out reconnaissance beyond their effective weapons range. It also enables continuous surveillance for dynamic decision-making, helping unit commanders track enemy movement, says Halvorsen. “If you have a battle tank or infantry fighting vehicle, they can engage targets at a range of 3-4 km. But we need to be out to 5-6 km to see the threat before they are engaged. With three Black Recon UAVs in the box, each able to fly for 45 to 60 minutes, you can have constant eyes on target. One UAV over the target, a second en route to relieve it, and a third in the box being charged. Three UAVs allow you to have 24/7 overwatch.”
As well as constant surveillance, the system also quickens operational decision-making and execution. “Say you have one platoon of four to five vehicles going into a combat situation,” explains Halvorsen. “If two of the vehicles have Black Recon UAV capability, they can scout and map enemy positions. They then provide this target information directly back to all vehicles, mapping it for the platoon commander before he engages. So, when the platoon actually starts operations, they have all target coordinates already in the system and can engage so fast the enemy won’t know what hit them.”
“The UAVs can then deliver live feedback, so you get battle damage assessments right away,” Halvorsen adds. “It’s all about speed and enabling rapid decision-making. Whereas previously a platoon might have to wait for an aircraft or satellite to fly over and capture imagery, which creates a time lag, Black Recon gives you immediate situational awareness.”
And throughout all of this, Black Recon’s autonomous launch and recovery system ensures personnel stay protected inside their vehicle, keeping operator risk to a minimum.
Top quality and low SWaP
Teledyne FLIR’s experience producing market-leading nano-drones makes it well placed to create an Unmanned Aerial System that is small, but also can meet the requirements of high-speed, high-endurance flight times and function in rugged environments, explains Halvorsen. While size is important, so are other elements, and Black Recon presents a sweet spot between low size, weight and power (SWaP) and state-of-the-art sensors and technology. Although larger than Teledyne FLIR’s Black Hornet® nano-UAV, at less than 450 grams Black Recon is still comparatively small, yet also offers high-definition cameras and sensors. “We use similar technology as in our Black Hornet,” says Halvorsen, “but Black Recon has more cameras and features.”
With the proliferation of radio jamming in today’s conflicts, the extra cameras and sensors enable effective autonomous flying, thus making it worth a small compromise on weight and size, which Halvorsen says is more important than ever. “Normally when you fly a UAV, you use a radio link, and radio links are very often jammed. We’ve seen that in Ukraine with jamming and spoofing. With more cameras we can do autonomous flights, employing the cameras to help manoeuvre through cities or on roads using video-assisted navigation. That’s why we focus a lot on our cameras, because if the UAVs encounter jamming, we can still complete the mission based on the planning done upfront.”
Civilian use case opportunities
While Black Recon has been designed mainly with military use in mind, its development has seen the emergence of clear potential for civilian use cases. One such use is a first responder role for police forces, especially in rural areas in large countries, explains Halvorsen. “For example, in Norway we have 5.5 million people, and we are a big country. In areas with fewer police personnel, such as in smaller communities, the Black Recon box can be stationed to act as an unmanned first responder. The UAVs can fly out and check on a reported situation quickly and easily, whereas it could take an hour or more for ground units to drive from the main police station to a remote district. Because the box is ruggedised, it can be mounted outdoors - on the roof of a building, for example. A Black Recon UAV can be autonomously launched and flown to distant locations so information can be shared and assessed before personnel are dispatched.”
Another use could be for camp security in a forward operating base or similar forward location, such as in Afghanistan. “You could have UAVs flying 24/7 to scout the base, checking perimeters and nearby surroundings.” Similarly, Black Recon could be used to police borders and carry out airborne patrols between manned towers in order to provide situational awareness and ongoing reconnaissance. Another use could be for marine-based patrols, allowing surveillance upstream on rivers and deltas rather than committing patrol boats, suggests Halvorsen. Yet another suggestion is the technology could even be mounted on submarines and launched when they surface briefly, providing eyes on possible targets or threats from above while the sub dives back out of sight.
“The potential here is enormous,” says Halvorsen. “As long as you have a network or ethernet connection - fibre optic, radio or satellite - and battery power to the system, whether that’s a solar panel or generator - then you can operate it. You could place Black Recon on the North Pole and operate it. There are almost limitless possibilities with a system like this.”
While Black Recon is eagerly awaited, its development time reflects a desire to perfect the technology that ensures it will not only prove game-changing in a military environment, but could also serve a wide range of other use cases, bringing enhanced situational awareness with maximum protection to a wide range of scenarios. n
For more information: www.flir.co.uk
Logistics survivability in the battlespace
Basic all-arms skills are vital for our combat service support force elements and essential to our soldiers’ survivability and lethality on the battlefield
116soldiers from 3rd Combat Service Support Battalion (3CSSB) have been on Exercise Rorke’s Drift in the Tekapo Military Training Area honing their warfighting skills.
Soldiers from 3rd Catering and Supply, 3rd Workshop, 3rd Transport and 3rd Army Reserve Companies utilised a variety of weapons and capabilities throughout the 10-day exercise.
Soldiers used the New Zealand Army’s MAG 58 machine guns, LSW machine guns, MARS-L rifles, 40mm grenade launchers, whilst also using our Medium and Heavy Operational Vehicle (MHOV) HX58 as gun trunks.
3CSSB Commanding Officer Lieutenant Colonel (LTCOL) Valanda Irwin said this training gives our combat service support soldiers a better chance of surviving in combat zones.
“Exercise Rorke’s Drift is aimed at increasing the survivability and lethality of our personnel by building basic small-arms skills to fight their way out of harm’s way,” LTCOL Irwin said.
“Soldiers practiced tactics, techniques and procedures that would allow them to break contact with an enemy using the weapons and vehicles they would operate within deployed areas of operation,” he said.
LTCOL Irwin said this type of training is critical for our combat service support soldiers as it enables the force element to deploy as part of the New Zealand Army’s Motorised Infantry Battle Group (MIBG) or Company Group (MICG).
“It is essential for us to be ready to integrate effectively as part of the MIBG or MICG because logistics support also provides critical back up to our frontline units and enables them to achieve battlefield success.” n
DTC at DSEI 2025: Delivering Sovereign Tactical Communications for the Multi-Domain Battlefield
Mission-critical capability. Seamless integration. Operational dominance.
As the demands of modern warfare evolve, Domo Tactical Communications (DTC) continues to lead
with a communications ecosystem designed to dominate the multi-domain battlespace. At DSEI 2025, DTC will highlight how its platform-independent, waveform systems deliver sovereign control, modular adaptability and proven performance across all domains — land, sea, air and cyberspace.
Whether enabling dismounted soldiers, integrating with unmanned platforms, or maintaining long-range comms in disconnected environments, DTC’s technology supports:
Waveform Agnostic & Platform Independent operations — providing users the freedom to deploy across soldier, UxV, and mounted systems with the waveform of their choice.
Sovereign Control — including in-country crypto integration, spectrum management, and independence from vendor lock-in.
Battle-Proven Versatility — built for real-world deployments, from soldier patrols to vehicle convoys and autonomous missions.
Modular & Scalable — designs that adapt to mission parameters, environmental demands, and national defence policies.
We sat down with DTC experts to explore some of the key advancements they will be showcasing this September.
Q: What’s new about DTC’s approach to soldier communications, and how does the Sentry Mesh 6161 fit into future soldier systems?
A: At the heart of DTC's soldier-focused innovation is the Sentry Mesh 6161 — a personal software-defined radio (SDR) engineered to provide robust communications in the most contested environments. This lightweight 410g radio delivers up to 87 Mbps throughput, 2x2 MIMO architecture, 2W transmit power, and full support for 32 simultaneous talkgroups per channel.
Recent updates to the Sentry 6161 include support for the expanded S-Band frequency range of 1.7–2.7 GHz — enhancing operational flexibility and enabling better spectrum access in complex RF environments. Additionally, a new MBITR battery attachment (coming soon) will allow users to power the radio using legacy MBITR-compatible gear, streamlining integration into existing soldier kits.
It’s built to integrate seamlessly with End User Devices (EUDs) through options like the Kägwerks DOCKUltra™, enabling soldier-worn AI, real-time PLI, and intuitive control through MeshUI™. DTC is combining ruggedised hardware with flexible software to create a tactical edge — increasing lethality and survivability for dismounted forces operating in peer-to-peer threat environments.
Q: With the growing importance of unmanned platforms, how is DTC enabling seamless integration between UxVs and soldiers on the ground?
A: Unmanned systems are now a critical extension of the tactical edge. DTC’s BluSDR™ family of mesh radios provides high-throughput, low-latency datalinks across UAVs, UGVs, and USVs. These systems deliver secure video, voice, and data in real time, even under heavy jamming and interference.
DTC’s modular integration approach mirrors soldier-worn systems — allowing shared waveform use, intuitive management, and seamless relay functionality between manned and unmanned assets. This convergence enables warfighters to maintain command and control while extending operational reach, enhancing survivability, and reducing operator exposure.
Q: What is the significance of multi-waveform capability, and how does it change the future of tactical communications?
A: DTC is introducing the first multi-waveform soldier radio portfolio — a transformational step in modern battlefield communications. This capability enables seamless switching between proprietary and third-party waveforms, ensuring interoperability with coalition partners, UxVs, and legacy systems without vendor lock-in.
It allows dismounted radios to adapt at the waveform level — decoupling them from fixed vehicle systems and enabling more cost-effective upgrades. This preserves investment in existing mounted infrastructure while futureproofing dismounted capabilities. The result is better ROI, improved survivability through waveform agility, and mission-tailored adaptability across the tactical ecosystem.
With support for 3rd-party waveforms such as TSM alongside proprietary MeshUltra™, DTC’s radios empower users to pick the right waveform for the mission — ensuring continuous connectivity and unmatched operational flexibility in contested and coalition environments.
Q: How is DTC helping armed forces achieve true sovereign control over their communications systems?
A: Sovereignty is central to DTC's offering. All systems are waveform-agnostic, designed to operate across multiple platforms with user-defined crypto and frequency control. Nations can build and maintain their own waveforms, manage spectrum allocation, and avoid vendor lock-in.
Whether through the cognitive radio capabilities embedded in DTC’s latest software releases, or the ability to integrate and control systems through national infrastructure, DTC ensures armed forces can stay interoperable without compromising independence or security — delivering decisive capability on their own terms.
Q: What is SprinTAK, and how does it enhance long-range communications for forces operating in disconnected environments?
A: SprinTAK is a breakthrough innovation that bridges DTC’s MANET mesh and HF radio ecosystems, ensuring persistent situational awareness even when SATCOM is degraded or unavailable. Originally developed for U.S. SFAB training, it allows TAK data to be collected and transmitted via HF back to command nodes.
This capability is critical for forward units, special operations forces, and multinational deployments where infrastructure is limited or denied. Combined with DTC’s lightweight Sentry-H radios, SprinTAK provides an essential BLOS layer in the P.A.C.E. communications plan, supporting voice, text, and location data in the most challenging environments.
DTC’s full-spectrum solutions — spanning soldier, unmanned, vehicle, and command echelons — will be on display at Stand S13-530 in the DSEI 2025 Technology Zone. From advanced SDRs to sovereign network architectures, DTC is ready to demonstrate how its technologies provide agility, resilience, and control in multi-domain operations. n
Andrew Dobson, Business Unit Director – Military
For more information visit: domotactical.com
Uncrewed Air Systems
Watchkeeper
The Watchkeeper is the British Army's long range FIND capability and operates in all weathers with a combination of electro-optical, infrared and radar sensors. It is normally operated at the Divisional level but can be utilised by Brigades to gather vital information on the whereabouts of potential threats, non-combatants and friendly forces.
Watchkeeper provides situational awareness at the highest level for British Army formations and can also be employed for target acquisition and information operations such as collateral damage assessment.
Watchkeeper is a certified Uncrewed Aircraft System (UAS) equipped with a configurable intelligence and reconnaissance payload. It is operated by the Royal Artillery (RA) and maintained by the Royal Electrical and Mechanical Engineers (REME).
The system provides the Army’s Land Tactical Deep Find capability which is an essential element of the Future Land Combat System. Watchkeeper supports Corps and Divisional understanding and the ability to enable long-range targeting of enemy activity, during the day and at night.
It is built in the UK, and has been used successfully in Afghanistan, where it played a crucial protective role for British troops. Since the first flight in 2010, Watchkeeper has accumulated close to 4,000 flying hours.
Desert Hawk
Desert Hawk is an extremely versatile and small Uncrewed Aerial System designed for discrete operations. It is operated normally at the company level but is equally well employed above and below this. It has an extremely good record and provides an excellent 'over the hill' view for commanders on the ground. n
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