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			Welcome to the new issue of Military Vehicle Systems, the inaugural issue launched at DSEI and resulted in over 1,000 copies being distributed at the event; along with our military distribution and online presence at www.militaryvehiclesystems.com. I would ask if you have any comments, both good or bad, to please email me as it’s the only way we improve our content and project.

			So where are we with the modern vehicle systems? We have information from the US Army on their new vehicle prototypes and who has the initial contract awards. We have articles from the British and Australian Armies on their visions for the future battlefield. Looking at what is happening in Ukraine we have an interview with Colonel Oleg Hrudsevych, Tank Commander from the Ukraine military. With New Zealand we look at the new, state of the art maintenance facility recently opened in Linton. We have future tech articles with DARPA and Dstl. Canada looks at the importance of training and new training systems.

			We are looking at the modern technology for military vehicles, how these systems make the vehicle more effective not only as a vehicle in the modern theatre, but also as a support to dismounted troops. With Echodyne we look at effective communications on the go, Codan’s new technology in 360 degree vehicle situational awareness and Marshall looks at how mobile deployable infrastructure leads to better survivability.

			Raytheon ELCAN are answering the big questions for aerospace & defence, while ODU looks at the effective connection of vehicle interfaces and online systems to make switching components easier. Ultra provides information on open vehicle architecture and Invisio looks at intercom systems that work on vehicle and the dismounted soldier arenas.

			I wish you a successful 2024.

			Robbie

			Editor, Military Vehicle Systems 

			robert.alcock@intercomms.net
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			Mobile deployable infrastructure increasing the survivability of the warfighter

		

		
			Military Vehicle Systems talks to Steve Nokes, Director of Mission Systems at Marshall Land Systems (MLS), which has been providing industry-leading expertise in deployable infrastructure, complex integrated systems and capability sustainment through Managed Support Services for nearly eight decades.

		

		
			Deployable infrastructure has been at the heart of military activity for some time, and remains key as warfare continues to evolve, often changing itself to account for the changing needs of forward operations. Such changes are something Marshall Land Systems has seen firsthand, says Director of Mission Systems Steve Nokes, with the conflict in Ukraine not only changing the way operations are carried out, but the infrastructure they require. “We’re seeing a phase shift away from where we were in Afghanistan, where it was all main operating bases surrounded by concrete walls,” says Nokes, leaving the enemy the only options of trying to attack over walls or laying IEDs under roads. The advent of launched munitions and UAVs have pushed forward the need to be more mobile – even when it comes to bases. “The days of having a fixed operating base that is easily locatable or a soft shelter base that takes time to break down and move on, are largely numbered. What we’re seeing from customers now is a significant shift to hard shell systems predominantly and a lot of the people we’re dealing with are re-equipping with hard shelled systems from soft shell systems, from fixed bases into containerized systems.”

			As experts in designing, developing, installing and integrating complex sub-systems into a wide range of platforms, including our standardised base containers and land vehicles, Marshall Land Systems is at the forefront of this area, servicing major European contracts for significant numbers to the point that it has grown its Cambridge manufacturing base’s capability and capacity and is moving imminently to accommodate its growing operation. Marshall not only designs and develops highly mobile and robust systems, but offers integration expertise that ensures platforms can be equipped with specialist and bespoke capabilities and works closely with OEMs to deliver, along with in-service support to ensure they have exactly what they need. “What the customer wants is to be mobile,” explains Nokes, citing the example of one customer who is mounting Marshall-designed containers on vehicles to form mobile bases that can be moved quickly and easily. “That way, they keep themselves protected, they keep themselves with a minimum footprint that is exposed to enemy observations, and are therefore more survivable.”

			High mobility, fast deployment

			That need for high mobility and fast deployment is pushing other developments at Marshall Land Systems, explains Nokes, including built-in hydraulic “legs” to remove the need for added cranes or forklifts to move containers on and off vehicles. “Those types of systems are available to bolt on,” he tells Military Vehicle Systems. “But there aren’t many systems that are developed to make those integral in a way that makes it a very tidy solution.” Alongside constant innovation, Marshall is aiming to mature its approach as an end-to-end service provider. “Our strategy underwent a revision two and a half years ago, where we looked carefully at where we are in the market, what was happening in the market and what we can bring to it and realised that actually there’s a segmentation to the market that is quite appropriate.” At Marshall they look at that segmentation in various ways, including maintenance support service as well as several product segments, from basic operational infrastructure systems to more specialist offerings. “What we aim to bring to the market is a catalogue of systems that customers can peruse and say, ‘that’s exactly what we need for this tender’, so we can have something that’s virtually off the drawing board very quickly into production. We’ve also got special product infrastructure – for example, we do an award-winning deployable containerised CT scanner for the military and disaster relief, which is an expandable container system that’s got a full Philips Incisive CT scanner inside it, high-end technology that you would normally see in a hospital.” Marshall has worked extensively with Philips to ensure that the scanner can go into a militarised environment, and is now selling this piece of deployable infrastructure across a number of nations, including France, Australia, UK and Italy and a number of others. Another element is Mission Systems, headed up by Nokes, where Marshall works with defence Primes to provide the wraparound of deployable infrastructure for their complex battlespace systems to ensure they can operate effectively in the field. In all of these areas, Marshall’s reputation and long standing work in this sector makes it a trusted player, building on long-term relationships with Primes beyond just one project. 

			Training the next generation

			Part of its long-running dedication to this area, and to servicing the needs of the military when it comes to deployable infrastructure, is the drive to training the next generation – something Marshall is providing through its Marshall Skills Academy. The academy develops and delivers a single-source training provision for the Marshall businesses and other organisations, operating across the aerospace, defence and engineering sector. It draws on more than 100 years of experience, using shared knowledge and expertise from industry and academia, in both existing and emerging technology to anticipate and meet the sector’s changing training requirements to help future-proof organisations and address the looming skills gap. For Nokes, the academy addresses the very real issue of a rapidly expanding sector that needs both engineers and skilled manufacturers. “We’re very excited by the opportunities in the UK, Europe and in North America in this particular area as it grows, and certainly having the capacity to be able to service and fabricate in North America for the Canadian market.” 

			Similarly, Marshall’s recognition of the need to look to the future and prepare for the rapid changes that are so common in defence helps it stay at the forefront of the market. “One of the exciting things about the strategic change in the business a couple of years ago was the nesting of R&D in individual business units which meant we’ve been able to set up a team of engineers, supply chain specialists and market specialists to look at trends, looking at what’s coming down the line in three or four years time and what we need to change around our systems to respond to that.” That trend-watching and future-gazing was most obvious at this year’s DSEI Exhibition at London ExCel, says Nokes, where a solar-powered containerised system demonstrated the advantages for deployable infrastructure in reducing or eliminating fuel requirements and ensuing supply chain logistics, ultimately increasing survivability for the troops involved. “There are elements that we’re playing with and dealing with that sound logical, but the technology to be able to put them in place into a military environment is not always simple and not always available. But actually, it’s now grabbing attention quite widely.” n

			For more information visit: marshall-landsystems.com
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			New mechanized infantry combat vehicle prototype contract awarded to two vendors

		

		
			By Sgt. 1st Class Michael Reinsch, Army News Service

		

		
			The Army’s Optionally Manned Fighting Vehicle program, now redesignated as the XM30 
 Mechanized Infantry Combat Vehicle, announced in June that a contract for prototypes will be awarded to two vendors: General Dynamics Land Systems Inc. and American Rheinmetall Vehicles LLC.

			The two vendors will prepare prototypes of a vehicle to replace the M2 Bradley Infantry Fighting Vehicle, which is a tracked vehicle designed for reconnaissance and provides protection, transportation and small-arms firepower for squad elements. The total award value for both contracts is approximately $1.6 billion.

			“The XM30 will replace the Bradley fighting vehicle, bringing new transformational capabilities to the fight; these will include improvements to lethality, Soldier-vehicle survivability, and upgrade ability beyond the physical and economic limits of the Bradley,” said Honorable Douglas R. Bush, assistant secretary of the Army, Acquisition, Logistics and Technology. “The modular open system architecture that the XM30 will allow new building technology to be added to the vehicle as that technology matures, ensuring an overwhelming advantage in any potential adversary competition.”

			The OMFV program is part of the Army’s modernization strategy. The Next Generation Combat Vehicle program aims at updating several vehicles and weapons platforms used in the Army today.

			Part of advancing and modernizing the Army is seeking out the best designs through competitive contracts.

			“Competition remain a vital aspect of the XM30,” Bush said “The program opened the door for industry partners that are not traditional U.S. combat vehicle prime contractors, which allows for increased competition and innovation. This reduced the Army’s risk and increased our likelihood of success while balancing investments across the entire Army modernization enterprise.”

			The Bradley first started being used in 1981 and is an infantry fighting vehicle used to transport infantry on the battlefield as well as provide support to dismounted troops. It has been updated over the years but has reached its technological limits.

			“In recent years, peer and near-peer competitors of the United States have significantly increased their combat vehicle capabilities. The character of warfare has changed, and our potential adversaries are bringing increased value to the battlefield,” said Brig. Gen. Geoffrey Norman, director of the next generation combat vehicles.

			Concerns over the impact to the effectiveness of an outdated vehicle during full-spectrum military operations was what gave rise to the decision to modernize the Bradley.

			“The best way to respond is to ensure that our formations are equipped with infantry fighting vehicles, which can bring greater survivability, powerful lethality at standoff range and improved maneuver capabilities to the battlefield,” Norman said.

			Even though the XM30 hasn’t yet been designed, several key features have been outlined for the vendors to include in their prototype: two soldiers to operate and carry capacity for six more, a 50mm cannon and a remote turret, as well as anti-tank guided missiles. Weapons systems on the XM30 will be designed to use the latest in sensor and fire control systems.

			The XM30 will also be designed with sustainability and mobility in mind as it will feature a hybrid electric powertrain, which will reduce power consumption, Norman said.

			“The occupants will benefit from innovative force protection systems that include integrated active protection systems, kitted armor and innovative signature management capabilities from the very beginning,” Norman said. “All of these advances are being designed with modern digital engineering in a modular, open systems approach that will allow for rapid integration of the latest hardware and software in the future.”

			“The XM30 meets the Army’s requirements for a transformational increase in warfighting capability, not simply another incremental improvement over the Bradley fighting vehicle,” Norman said.

			A modernization effort is planned to replace the M113 Armored Personnel Carrier and M1 Abrams Tank, as well as development of a light tank for infantry brigade combat teams. There are also plans for three versions of robotic combat vehicles. n
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			Evolving CUAS strategies for defence vehicles: layers, mobility and COTS

		

		
			In the evolving Defence landscape, drone threats are challenging existing doctrine, prompting rapid reviews of existing doctrine with an emphasis on the elusive high ground/low airspace that has no single owner. In this era of technological advancements, concepts like layers, mobility and the strategic incorporation of Commercial Off-The-Shelf (COTS) technologies are stepping forward to find, track and defeat drone threats.

			One of the fundamental shifts in contemporary Defence thinking is the move toward a layered and adaptable fixed/on-the-move (OTM) strategy. This approach recognizes that relying on a single line of defence is insufficient in the face of multifaceted threats. Instead, multiple layers of security measures are strategically deployed to create a formidable and resilient defence posture. Each layer contributes to the overall posture, and the failure of one does not necessarily lead to a complete compromise of the system.

			The challenge from enemy drones in the battlespace is broad, substantial and evolving. Detecting and tracking drones at sufficient range to direct mitigation requires radar. Only radar provides the range required to properly protect troops and assets and the accuracy to target the intruder. The challenge is that an active emitter, like radar, becomes a target beacon for the same intruding drones. 

			Portability and mobility in defence become key attributes for a robust, layered defence strategy. Highly mobile sensor vehicles with OTM radar provide roving 20 km zones of highly accurate data of ground and airspace activity that is immediately available to Command. Coordinated across upgraded Remote Weapons Stations (RWS) now equipped with low SWaP targeting radar that steers the turret, locks optical systems to solution fire control, and provides range for smart munitions that cost low thousands of dollars, mitigation achieves capital symmetry with both state and non-state forces. 

			Left to traditional Defence procurement, such systems of systems would be unlikely to be realized, however necessary the national imperative, without concerted action. Whether by luck or coincidence, the decline in traditional Defence procurement led to a revolution in software and systems development that now stands to provide a significant boost to Defence capabilities. Substantial capital has been deployed in pursuit of industrial and systems ambitions that have notable dual use potential. How to properly harness that capital in pursuit of common national security objectives remains a shared objective.

			The integration of commercial off the shelf (COTS) technology into defence systems represents a shift in how military organizations approach technology acquisition and fielded operation. COTS refers to readily available, commercially developed hardware and software components that are widely used across various industries, either at the component, product, or systems level. Leveraging COTS technology in defence has proven to offer several compelling advantages:

			››	Cost Savings. COTS products are mass-produced for a broad market, resulting in lower procurement costs. This allows defence organizations to acquire technology at a fraction of the cost of developing custom, proprietary solutions.

			››	Attritable. COTS solutions are readily available, reducing development time, accelerating procurement schedules. Transparency to commercial product delivery schedules improves logistics resilience and maintains deployed force capabilities.

			››	Technological Innovation. COTS products benefit from ongoing advancements in technology driven by commercial markets. By integrating COTS solutions, defence systems can stay at the forefront of technological innovation without the need for extensive public dollars where private capital can be harnessed.

			››	Interoperability. COTS products are designed to work with standard interfaces and protocols, promoting interoperability. This makes it easier to integrate different components and systems within the defence infrastructure, fostering a more cohesive and flexible architecture.

			››	Support and Maintenance. COTS products are designed for consumers. While the battlespace will test every component to the zeroth degree, commercial and individual consumers can stress hardware unlike any machine could contemplate. This is most evident with GM’s focus on Defence and bringing commercial platforms to Defence applications that resemble build and deploy simplicity when incorporating parts widely available.

			››	Reducing Development Risks. Custom solutions carry inherent risks and uncertainties. COTS products have a proven track record, reducing the risk associated with untested or unproven technologies and accelerating the development process.

			››	Scalability. COTS components are often designed to be scalable to meet different performance requirements. This scalability allows defence systems to be easily adapted and upgraded as operational needs evolve.

			Programs such as SHORAD and MADIS represent a constrained supply chain reliant on yesterday’s development to pay tomorrow’s bills. Rapid adaptation to threat, open acknowledgement of delivered capabilities shortcomings, more and more often upgrade windows and similar private industry development attributes should be applied to public programs.

			COTS technology serves as a force multiplier, enhancing the capabilities of defence systems across multiple domains. By adopting commercially available hardware and software components, defence organizations can redirect resources toward mission-critical tasks rather than investing heavily in technology development.

			Interoperability, a key advantage of COTS, allows for the integration of diverse systems and components. This interoperability is especially crucial in the mobile context, where a seamless flow of information between devices and networks is essential. The scalability of COTS components enables defence systems to evolve alongside technological advancements, ensuring a sustained competitive edge. Incorporating COTS suppliers into the Defence ecosystem requires robust security that must be responsive to industry.

			While the integration of layered defence, mobility and COTS technology offers substantial benefits, it is not without challenges. Proper integration into systems of systems remains an elusive goal, further challenged by necessary information exchange with partner forces. Software-defined systems follow improvement paths that challenge the orthodoxy of Large Program release cycles. Striking the right balance between security and usability in mobile environments is an ongoing challenge, as is ensuring that COTS components meet the stringent requirements of defence applications.

			Additionally, the reliance on COTS technology raises questions about supply chain security. As defence systems incorporate off-the-shelf components, there is an inherent dependence on a diverse supply chain. The Covid pandemic demonstrated the weaknesses of supply chains upon which COTS suppliers rely. Industry responded with enhanced capabilities that further demonstrated the value of distributed development. 

			Given the national security imperative, private capital deployed in hardware and software development can and should augment and accelerate necessary large programs that only national Defence end users will operate. Dual use potential is and should remain a key tenant of strategic agility. New programs like U.S. Replicator demonstrate that public support for enabling technologies and supply chains is a national good that should inform policy and influence procurement in all Western nations. 

			A successful defence strategy is one that anticipates and adapts to emerging threats, leverages the strengths of diverse layers of expertise and command, embraces an agility imperative that pushes larger systems towards mobile acquisition of actionable data and harnesses the power of COTS as the multiplier it is. The future of defence combines the strengths of private and public capital, creating a future-ready force that is robust and adaptable. n

			For more information: www.echodyne.com
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			Government body behind secret tech opens doors to expand engineering excellence

		

		
			HM Government Communications Centre and Defence Science and Technology Laboratory

		

		
			AUK government body with a history of secret engineering work for national security is seeking 
 to work with companies and universities more openly than ever before on technology projects to help keep the country safe. 

			The initiative by His Majesty’s Government Communications Centre (HMGCC), in partnership with the Defence Science and Technology Laboratory (Dstl) comes as new technologies pose an ever-greater challenge to the people and agencies keeping the UK safe. It will allow HMGCC to work more closely than ever before with the companies and institutions at the forefront of technological innovation, and help the UK solve some of the most difficult problems facing all those working in service of the UK’s national security.

			Partnerships with HMGCC, since it was established in 1938, have so far seen breakthroughs in keeping batteries charged in extremely cold environments, and in building secure telecoms solutions to help UK government organisations keep their people safe in some of the most dangerous parts of the world.

			HMGCC, based at Hanslope Park near Milton Keynes, has been a centre of national security engineering excellence since its foundation. Computing pioneer Alan Turing used to work on HMGCC’s current site. Turing, whose work to break the Enigma cipher has been credited with shortening the Second World War by as much as two years, developed a world first in speech encryption – named Delilah – while at HMGCC.

			HMGCC Chief Executive Officer George Williamson said: “We have hundreds of brilliant engineers and technicians here at HMGCC who, over the years, have come up with countless bespoke solutions to enable those striving to keep the country safe in our national security community.

			That amazing work continues and now we also want to ensure we are reaching out to work more closely with external industry and academia, creating a broader hub of engineering excellence.

			Going forward, we are really excited about the opportunities that these new ways of working will offer us, helping us to build on our technical capabilities at a time when the pace of technological advancement is extraordinary.”

			Examples of what HMGCC works on today could include helping develop tools so agencies operating overseas in often hostile, dangerous areas can communicate secretly, or by creating technologies to support the investigative techniques of agencies, such as surveillance. In these situations, the devices we create could be involved to help in intelligence gathering around suspected terrorists, or in cases of groups involved with serious crime. It is always about using technology to help keep the country safe.

			Author Sir Dermot Turing, nephew of Alan Turing, said: “I am delighted at this initiative. It was at Hanslope Park that Alan Turing did some of his most inventive and secret work during World War Two, creating a machine to thwart enemy eavesdroppers trying to listen in on Winston Churchill’s secret phone-calls. The new HMGCC partnership continues in the same tradition of bringing in external talent for the same purpose – keeping us safe.”

			Dstl’s Chief Executive Dr Paul Hollinshead said: “HMGCC Co-Creation is an incredibly important partnership and gives both HMGCC and Dstl a much wider reach to find and work hand-in-hand with the best minds in the industrial and academic community than was possible before to help tackle national security challenges. n
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			Staying ahead of the game

		

		
			The work of the Australian Army’s Robotic and Autonomous Systems Implementation & Coordination Office

		

		
			With technology advancing rapidly, Armies that don’t keep up will be highly vulnerable. That’s why the Army’s Robotic and Autonomous Systems Implementation & Coordination Office (RICO) exists. It investigates cutting-edge technologies and their application for the Army. These range from artificial intelligence, robotic and autonomous systems, and power and energy, to quantum technologies.

			RICO Director Colonel Robin Smith said his organisation helps the Army stay ahead of the game so soldiers, and Australia, aren’t exposed to a more capable adversary.

			“With the rate of innovation that’s going on across the world, we need to understand both how to use and protect against these technologies,” Colonel Smith said. “We want Army to have that asymmetric advantage.”

			The RICO team is an eclectic mix, with officers with PhDs in artificial intelligence, computer science and quantum physics, and masters in cybernetics, along with a broad range of military expertise.

			Colonel Smith emphasised the significance of these skills in comprehending technologies and their military applications. One skill set, quantum technology, is about exploiting the fundamental laws of nature, reality at its smallest scale. Quantum technology has implications for communications, cryptography, computing, simulation, sensing and imaging. “There’s an incredible amount of potential in that range of technologies, with its true potential still to be discovered and understood, but we’re certainly moving towards that,” Colonel Smith said.

			Using advanced quantum sensors, in partnership with academia, RICO demonstrated a technology that can detect trains over 70 metres underground with something the size of a notebook, surpassing what was previously known to be possible.

			Taking advantage of the electric vehicle revolution, RICO has a prototype electric protected mobility vehicle (ePMV) that is undergoing review, and was deployed on Exercise Talisman Sabre. Running an electric motor dramatically reduces the heat and sound signature, increases acceleration and agility, while dropping the required amount of mechanical parts by half. With enough storage to power the average Australian home for six days, the ePMV could also power a host of other electrical devices in the field, like robots and drone swarms, technologies that RICO is also exploring.

			Another project is the autonomous leader-follower trucks, that can drive in convoys, reducing the number of drivers required – generating “logistic mass”. In June an autonomous truck convoy operated on a public road in Australia for the first time. Colonel Smith said they’re pushing all these technologies to their limits with failures welcomed. “We’re pursuing this idea of successful failure. There’s no progress without it,” Colonel Smith said. n
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			EDA-monitored project links ground and aerial systems to detect explosives

		

		
			The European Defence Agency has overseen the final demonstration of coordination between aerial and ground unmanned systems in the detection of explosives.

			During the demonstration, one aerial unmanned system and two ground unmanned systems, each equipped with different sensors, undertook a complete autonomous search to detect mock-ups of explosives and improvised explosive devices, including unexploded ordinance – both in rural and urban areas. The demonstration took place in September 2023 in Belgium at the bomb detection centre DOVO/SEDEE.  

			The €1.55 million project, Artificial Intelligence for Detection of Explosive Devices, or AIDED, was granted funding through the Preparatory Action on Defence Research (PADR) in the 2019 call. PADR is a precursor to the European Defence Fund (EDF), of which the European Commission has overall responsibility. Monitored by EDA, AIDED is managed by a consortium of four entities, including Germany’s Fraunhofer-Gesellschaft, and headed by the Belgian SME Space Applications Services. 

			September’s demonstration shows the maturity of the system so far, reaching a Technology Readiness Level of three-to-four. While that TRL was the goal, it also means the technology still needs to be taken further to ensure it is fool-proof. 

			Powerful laser beam

			Different sensors were used for the demonstration and there was a specific focus on each of them. The sensors used for detection were: 

			› The EMI (EM metal detector); the Ground Penetrating Radar for more accuracy – although it is sensitive to the movements of the carrier; the Laser Induced Breakdown Spectroscopy, using a powerful laser beam to create a small plasma of the area to be analysed by a spectrometer; and a bigger sensor used for final identification.

			› Neural networks were trained for each type of sensor signal processing, based on labelled data sets acquired during the project. Labelling the detections by the different sensors was an important part of the trials, and although time consuming, it was a major step in showing the improvements made by the AI algorithms. 

			› Other sensors were used for localization and mapping algorithms for robot navigation and to cope with situations such as in an environment where the Global Positioning System was denied or degraded. 

			The consortium faced issues such as the sensitivity of some sensors to soil humidity and to the movements of the carrier, the sensitivity of the systems to high temperatures and the precision of the navigation. The consortium showed their ‘detect and avoid’ system for avoiding collision between the UAV flying at very low altitude for good detection and the UGVs. 

			Next steps – ‘AIDEDex’

			Overall the demonstration, as part of the project’s concluding phase, showed how artificial intelligence can be used effectively in several aspects in an unmanned systems operational environment such as mission planning, self navigation, team working and last but not least explosive devices detection, tasks that have been performed autonomously with minimal human intervention. 

			A follow-up project, known as AIDEDex, has been selected from the European Defence Fund 2022 call and will take further the efforts on unmanned ground and aerial systems for hidden threat detection. The project will have a duration of 48 months with six partners from five EU Member states.

			EDA’s wider role

			EDA supports all EU Member States in improving their defence capabilities through European cooperation. Acting as an enabler and facilitator for Ministries of Defence willing to engage in collaborative capability projects, the Agency has become the hub for European defence cooperation with expertise and networks spanning the whole spectrum of defence capabilities.

			Member States use EDA as an intergovernmental expert platform where their collaborative projects are supported, facilitated and implemented. n
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			Answering the big questions for aerospace & defence

		

		
			Thin film coatings give optics superpowers – the competitive advantage that delivers overmatch to allied forces on the battlefield.

		

		
			In fiction and in fantasy, superpowers enable heroes to see faster, further and in contested environments. For critical aerospace and defence applications, thin film coatings give optics superpowers to keep pilots safer, enable soldiers to identify targets at longer distances and help satellites see from space.

			Thin film coatings are layers of material deposited onto a substrate to manipulate specific wavelengths of light. These layers range from a single atom to hundreds of layers in thickness, depending on the requirement. These layers absorb, reflect or block energy to meet mission requirements on air, land, sea and space platforms.

			“Our optics help provide the competitive advantage that delivers overmatch to allied forces on the battlefield,” said Sean Dieing, associate director of business development and program management at Raytheon ELCAN. 

			Breakthrough solutions that push the edges of science and expand the possible 

			When raindrops act like bullets

			Infrared homing or heat-seeking missiles use an infrared sensor, sensitive to heat emitted by an aircraft engine, to track and home-in on the infrared signal. This puts allied pilots in danger. The threat from heat-seeking missiles was responsible for 80% of the aircraft losses in Operation Desert Storm. 

			Using internal research and development funding, the thin film coating team designed a custom, high-durability coating that met customer requirements. This coating reduced damage at higher speeds and in driving rain and improved transmission loss. This coating is now an industry-leading coating, qualified and fielded on IRCM and Infrared Search & Track systems. Several allied militaries are moving to put infrared countermeasures on land vehicles to help reduce weight while keeping soldiers safer.

			Reducing transmission losses in complex systems

			The ELCAN Specter line of sights have continued to evolve since the introduction of the C79 to Canadian forces in the early 1990s. These rugged, high precision optical sights have evolved to include dual role and digital sights. As these sights have become more complex, more optical elements are necessary to meet mission requirements. 

			To compensate for transmission loss without sacrificing image quality, Raytheon ELCAN leveraged its experience and heritage in cinematography to develop industry-leading thin film coatings that set the standards for optical quality and capability. 

			“We take decades of experience and apply a different mentality to ensure durability and compensate for extreme environments…we design in the ruggedness and durability,” said Kristy Dalzell, associate director of engineering at Raytheon ELCAN.

			Leveraging experience to solve customers biggest problems

			Raytheon ELCAN has more than 70 years’ experience designing and manufacturing proprietary and custom coatings, pioneering performance improvements to meet customer requirements. These coatings include anti-reflection or A/R, high reflection and hard-carbon protective coatings for eye and sensor protection, beam splitting, electrical conductivity and other applications for aerospace and defence applications.

			Our thin film coating department is a 10,000-class cleanroom, with an additional 1,000-class cleanroom within the department. Coatings range from high reflector metals (gold, silver, aluminium and copper, among others) to UV, visible, near-, mid- and far-IR that are A/R coatings, filters, beamsplitters, bandpass, conductivity and laser-specific coatings. 

			Raytheon ELCAN uses many industry-leading techniques for coating deposition depending on the performance requirements for the system, the substrate and coating requirements. Techniques used include chemical vapour deposition, physical deposition and sputtering. Fine-line and detailed reticle patterns are created through a process known as photo-resist imaging or photo-lithography. Patterns are etched onto substrates using ion-assisted etching.

			Thin film coatings are a critical enabling capability to meet customer requirements on weapon guidance and seekers, targeting systems, cockpit avionics, IRST and CM, high-energy laser weapon systems and space ISR and communications.

			“How can optics withstand higher thresholds of laser damage? How can they withstand higher temperature stresses or blowing sand at higher speeds?“ asked Mike Lewis, director and general manager at Raytheon ELCAN. “These are all areas where we’re driving investment, looking at new capabilities from new equipment, new manufacturing processes and new design approaches to meet our customers’ demands.“ n

			To learn how Raytheon ELCAN can help you solve your biggest challenges, 
visit www.rtx.com/ELCAN or 
email ELCAN@raytheon.com
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			A glimpse into the future of warfare

		

		
			DE&S’ Future Capability Group worked alongside the Army, Dstl and industry to interrogate some of the latest technology as part of the Army Warfighting Experiment (AWE) 2023.

			AWE has been the flagship innovation experimentation programme for the past six years and helps fuel DE&S’ commitment to developing new capabilities and harnessing technology to build a competitive edge for the UK Armed Forces.

			The opportunity to forge relationships with a wide range of industry and identify technology that could be used in future warfare is critical for DE&S’ desire to drive continuing improvement through the defence enterprise.

			Samantha Officer, Assistant Head Land Experimentation in FCG, said: “AWE is a flagship experimentation event and takes a huge collaborative effort. FCG’s role is to make the event a reality, to programme manage day-to-day activity and to act as a point of contact for industry who are excited to have been given the opportunity to get feedback from the user and mature their technology in line with requirements.

			“I love delivering this project alongside Army Headquarters. It’s a long, consistently challenging process but ultimately one that’s incredibly rewarding and that I and my team are proud to be part of.”

			The focus of 2023’s AWE was to identify current and emerging technologies that could provide solutions to the challenges faced by soldiers in urban warfare.

			Over the last month more than 40 systems including the world’s first hybrid electric jet aircraft, drones that fit in the palm of your hand and driverless vehicles from 35 suppliers; two thirds of which are from British industry, were tested and assessed by the Army’s Experimentation Battalion, 2nd Battalion The Royal Yorkshire Regiment on Salisbury Plain.

			The results from the experiment will generate evidence to inform future investment decisions and drive the thinking on design and training decisions, ensuring the Army has the best solutions to meet the demands of modern warfare.

			Private Daniel Gonzalez from the British Army said: “We’ve been trialling everything from software to unmanned vehicles, and from ladders to an electric wheelbarrow that can be used to evacuate casualties or to carry kit.

			“You can see exactly where a lot of the kit slots into the battlespace. Some of the kit less so as it is still in development, and some is not fit for purpose.

			“We are looking towards the future battlespace and looking at lessons learned from countries like Ukraine. It’s important to learn the lessons from those conflicts and stay up-to-date and get ahead of the curve. This kit will help us do that or, at the very least, enable us to stay on par with a future enemy.”

			The evidence from the AWE will inform the Army and Defence as to the capabilities which should receive investment in order that the Army may become more lethally effective and remain competitive on the global stage. n
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			Military vehicle communications 360° situational awareness

		

		
			At CODAN | Domo Tactical Communications (DTC) we believe the integration of mesh 
 technology into military vehicle systems, both traditional and unmanned, transforms the dynamics of modern warfare. While challenges exist, the benefits in terms of enhanced mobility and agility for improved communication and coordination is a promising avenue for military innovation and effectiveness on the battlefield.

			Introduction to MANET Technology 
in Military Communications

			The advent introduction and wide adoption of MANETs has are creating a complete paradigm shift in contemporary military communications. Departing from conventional networks, MANETs stand as a disruptive and transformative force, introducing an unparalleled level of adaptability and flexibility to the operational task force. 

			In the face of dynamic and unpredictable environments, these independent networks empower military personnel to communicate amongst themselves, with military vehicles, and with headquarters, seamlessly. The fusion of an IP Mesh network’s scalability with the reach of satellite communications over extended distances establishes a cutting-edge solution for the modern battlefield. This amalgamation ensures not only low latency but also facilitates beyond-line-of-sight (BLOS) real-time situational awareness, marking a pivotal advancement in military communication technologies.

			How MANETs differ from traditional 
Military Communication Networks

			In the traditional military communication setup, infrastructure plays a pivotal role. However, MANETs redefine the rules by creating decentralized networks where nodes function both as end points and repeaters. This agility enables military vehicles to communicate directly with each other and in combination with ground patrol personnel, and/or various types of unmanned vehicles, forming an interconnected web that adapts to the fluidity of mission-critical scenarios.

			Security Challenges and Solutions in 

			MANETs for Military Applications

			While MANETs offer unparalleled flexibility, they also present unique security challenges, often operating in resource-constrained environments, making it difficult to implement secure security measures without compromising performance. The absence of a centralised authority makes these networks susceptible to various threats and requires robust encryption measures to ensure their security. In this context, advanced encryption protocols such as Advanced Encryption Standard (AES) and Interference Avoidance Scheme (IAS) become critical components to ensure the confidentiality and integrity of sensitive military communications.

			DTC’s unique IP mesh waveform family, MeshUltra™, is a self-healing capability allowing the network to adapt to changes in topology, addressing the challenge of dynamic network structures in MANETs. The high token update frequency enhances the speed of network entry, ensuring that routing data is promptly updated, addressing the challenge of rapid changes in network topology. 

			The wide frequency capabilities of DTC’s MeshUltra™ waveform family operating at low power consumption, makes it less susceptible to interference and improves the overall resilience of the network. As a result, this technology ensures making it significantly more challenging for adversaries to exploit vulnerabilities in specific communication channels.

			The ability of DTC’s MeshUltra™ to operate with additional infrastructure AES encryption provides security of military communications, ensuring that sensitive information is protected and compliant with international regulations.

			In summary, the combination of advanced encryption protocols, adaptive network management, and innovative technologies such as MeshUltra™ is crucial for addressing the security challenges in MANETs for military applications. These solutions aim to provide confidentiality, integrity, and resilience in the face of dynamic and potentially hostile environments.

			Scalability & Performance 
Optimisation Strategies in MANETs

			Ensuring optimal performance in MANETs is a multifaceted challenge. Scalability, reliability, and low latency are paramount for military operations. 

			As military operations can vary widely in scale, the scalability of mesh networks is crucial. The technology should be adaptable to both small reconnaissance units, large, mechanised divisions and supporting unmanned vehicles.

			DTC works in partnership with many vehicle system developers who are exploring strategies to develop optimised solutions that provide reliable and secure 
data between multiple platforms, vehicle types and other assets.

			Due to the flexibility in DTCs portfolio of SOL8SDR radios, system solutions can be configured to suit the deployment requirements of the end user. This may include using ground vehicles on the move, or in combination with static or unmanned units.

			DTCs radios or rebroadcast ground stations provide independent operation to join or leave at any time, providing additional flexibility, reducing susceptibility to disruptions caused by node mobility or failures.

			Real-time video voice and IP data links operate on-the move or stationery. Typical high throughput at long range transmission is 28 Mbps @ 10 MHz. The network can operate stand alone or send IP data over public/private networks, e.g., SATCOM if BLOS is a requirement. In addition, the solution can include Overwatch or drones as RF repeaters within the Mesh network.

			Integration with Military Vehicle Systems

			The seamless integration of MANETs into existing military vehicle communication systems is pivotal for successful deployment. Interoperability considerations are key factors when developing or enhancing the overall communication infrastructure.

			An example of this is DTC’s collaboration with Hensoldt’s innovation team to support their next generation SETAS digital interchangeable system that can be utilised across a multi-vehicle armoured combat unit. The SOL8SDR-H2 and NETNode radios provide the mesh backbone communications links to Hensoldt’s SETAS platform that delivers improved capabilities when crews need to operate in fully closed-down situations. IFV personnel need the agility to operate without cognitive burden and maximise interaction when in defending or fighting situations.

			Figure 2 shows DTC’s NETNode rebroadcast radio connected to Hensoldt’s IDV Surveillance vehicle as part of their SETAS system.

			Figure 3 is a simplified setup of DTCs robust SOL8SDR-H2 2x1W radios delivering secure data links directly into the ground personnels TAK device.

			SETAS excels in the realm of Unmanned Aerial System (UAS) detection, providing unparalleled situational awareness with its comprehensive 360-degree coverage. Notably, the integration of fish-eye cameras enhances both visual and thermal coverage, with the potential to incorporate artificial intelligence (AI) functions for advanced threat detection and instantaneous alarms. The sensor outputs from SETAS serve a dual purpose — they can be internally displayed for real-time analysis, or they can be harnessed to operate Unmanned Ground Vehicles (UGV) and Unmanned Aerial Systems (UAS).

			Recent trials successfully connected multi-users in the DTC mesh network, working in conjunction with ATAK software on the SETAS platform. In practical terms, this proves invaluable for a spectrum of tasks, ranging from reconnaissance and mine clearance to providing critical support for dismounted troops. Its multifaceted applications underscore its pivotal role in fortifying military capabilities in an era where adaptability and proactive technological integration are paramount.

			CONCLUSION

			In summary, DTC’s MANET technology significantly enhances military communications by providing a flexible, resilient, and adaptive communication infrastructure that is well-suited to the dynamic and challenging nature of military operations. Its ability to operate without reliance on fixed infrastructure, coupled with features such as self-configuration and fault tolerance, makes DTCs MANET solutions a valuable asset in modern military communication systems. n

			For further information: Solent.Info@domotactical.com.

			CODAN | DOMO TACTICAL COMMUNICATONS

			CODAN | Domo Tactical Communications is a division Codan Ltd. The group has over 60 years of unparalleled expertise, stands as a global leader in designing and manufacturing premium communication solutions. Renowned for our unwavering commitment to quality and reliability, we cater to military, defence, and security markets worldwide. In the face of complex challenges, our innovative technology solutions empower mission-critical personnel with real-time communication, surveillance, and situational awareness, ensuring operational success in the most demanding environments. With a proven track record in over 100 countries, we don’t just provide products; we tailor comprehensive solutions, making us the trusted choice for those who communicate without compromise. 
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			Exploring the future of intercom systems for mounted and dismounted users

		

		
			In the world of intercom systems, development in recent years has focused on providing users and customers with lighter, smaller and more costefficient systems than were previously available. Such systems facilitated group communications in environments and situations where previously they had been impossible. In this way, they heralded a new method of communication in the field.

			But the new generation of intercom systems has the potential to offer even more flexibility in the future. Digitalization and adaptability means that while typical uses for such systems may have been for small numbers of users, their capability moves far beyond that, allowing use on a larger scale. This ability to offer seamless communication that can be adapted to a range of platforms opens the door for further use cases, future-proofing intercom systems for defense programs and users across the world.

			Small yet scalable

			The aim of the Intercom system developed by INVISIO was for small, portable technology that allows communication within small groups, the company told Soldier Mod. But customers’ needs have seen it develop the capability of communication on a larger-scale among multiple users. This uses the same cost-effective, lightweight equipment but by daisy-chaining several intercom devices together can allow communication in larger groups. The key to those developments lies in the company’s philosophy of developing solutions in close relationship with the end-users, says Jacob Tranegaard, Director of Intercom Product Management at INVISIO. “From the very beginning the mindset was primarily for the intercom to connect a couple of radios and users to enable inter-group communication and transmit/receive on radios. But it has become much more powerful as a result of us adapting to different use cases that have come from ideas or requirements from users or just the question, ‘would it be possible to do it like this? Previously the focus was on this small, portable intercom system but we can interconnect multiple intercom units to scale up the system for more users. Also, an important part of the idea with the intercom is to reduce the cognitive burden of the users of a system.” That means ensuring that the existing, personal comms equipment worn by the soldiers can be used when mounting a vehicle and integrate seamlessly into the vehicles comms equipment. In this way, the system is not only flexible and scalable, but simple to control.

			Creating a ‘live’ product that adapts to users’ needs

			The ability of INVISIO’s intercom system to enable communication between larger numbers of users makes it scalable and adaptable. Digitalization allows the system to communicate over ethernet, CAN-Bus, UART and USB, making it even more flexible to operational needs. INVISIO’s IntelliCable® technology allows the system to automatically detect and distinguish between connected communication devices and connected users. This means it can flex between smaller vehicle platforms like UTV or ISV and larger platforms like Stryker, UH-60 Blackhawk, CH-47 Chinook, and also from small to medium sized maritime vessels. The system is also compatible with existing or legacy intercom systems.

			Its modular nature, supported by INVISIO’s Configurator software, allows customers and users to customize their intercom system. That may be by limiting classified radio or device access to certain users or, performing system firmware or feature updates, or expanding the system to larger user numbers. “Digitalization allows us to develop new features into the products - it’s really a live product that can keep expanding as the needs expand,” explains Jan Larsen, INVISIO’s Sr. Vice President R&D. “This means the future is a tailor-made system where you have one kind of mission one day, and then another kind of mission the other day.” INVISIO’s Configurator software is in its early stages, says Larsen, but the future lies in the ability to build profiles into the intercom systems. Those profiles would allow the system to be adapted in real-time by communication specialists on the ground. 

			A tailor-made solution

			In the world of defense, seamless and uninterrupted communications are paramount. That includes both personal tactical comms equipment as well as vehicle-based comms. Such seamlessness is a “key philosophy” for INVISIO, says Marcus Jaeger, Director of Mobility Systems, EMEA & APAC. “That means that the same products can actually be used for very different scenarios. So even though we are looking at serving different needs, you still can because our products can be adapted and used together.” This focus on seamless comms, combined with the scalability and adaptability of the new generation of intercom systems, means it can be adapted to different missions without having to change equipment or worry about device interoperability and connectivity. 

			“You can be a very small group one day, or two very large groups the next day,” adds Tranegaard, “Or the same people can be on a mission where they need to do something where they are based on a RHIB boat and then transition to another kind of platform. The whole idea is that you can almost tailor-make your comms solution from one day to another.”

			Out in the field

			The idea of an adaptable solution that is both cost-effective and light, yet also scalable, is undoubtedly appealing to a range of customers, but only if it is proven to work in the field. The key is to test such systems in various situations across land, sea and air platforms. That’s something INVISIO is keen to say it has done, proving the system’s advantages in different platforms. The company has fielded the system on multiple RHIB and patrol boats. Here, its intercom enables clear communication between team members whose safe and seamless inter-group communication is accessed directly from their INVISIO personal system. On land, the INVISIO intercom system can be installed and operational within minutes on light military vehicles such as Polaris or heavier vehicles like the Lenco BearCat. This allows users clear communication with fellow crew members as well as connected radios and mobile devices. On top of this, the system’s light weight, small size and relatively low cost, coupled with its facilitation of seamless, safe inter-group communications also makes it an ideal solution for air platforms. The INVISIO intercom has been approved for use within systems used by Black Hawk helicopters in the US military and it has been fielded on public safety helicopters.

			The original aim may have been to develop a light, cost-effective and flexible system for use by both mounted and dismounted professionals, but its adaptability and scalability makes it much more powerful, says Larsen. “We’re using this on platforms and in situations where customers have never looked at this kind of capability because it’s either been too expensive or too heavy, too bulky, too complex. But we’ve actually taken that capability or function into platforms that we normally don’t use it in and never approached before. It’s efficient - not only in cost, but in size, weight, power.” n

			For more information visit: www.invisio.com
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			ARC’s focus on partnering brings about faster ground vehicle solutions

		

		
			Story by Christopher Estrada, Public Affairs Specialist DEVCOM

		

		
			Old sports rivalries were sidelined, at least for a couple days, when ground vehicle professionals from across the industry, academia and government met in Summer 2023 at the University of Michigan for its annual program review of the Automotive Research Center (ARC). 

			The ARC, sponsored by U.S. Army DEVCOM Ground Vehicle Systems Center (GVSC), is a U.S. Army Center of Excellence for the modelling and simulation of ground vehicles. It is a collection of researchers in academia and government, supported by industry that collaborates on challenges and capability gaps with the ground vehicles space.

			The two-day annual program review sees researchers and mentors from across the ARC come together to provide updates on developments within the community.

			Dr. David Gorsich, Chief Scientist at GVSC, has been involved with the ARC since its inception in 1994, helping shape the organization’s research and development of the next generation of autonomous vehicles for both military and commercial use.

			“The ARC is not just about research, but partnerships,” Gorsich said. “Our projects have professors, students, industry partners and government engineers and scientists. Those are our Quads. That partnership is key to not only transition ground vehicle research, but also the interaction and where that research goes.”

			Annual review participants spend considerable time diving into case studies and listening to keynote addresses from ground vehicle subject matter experts. Several key aspects of ground vehicle development, such as safety, sensors, and off-road capabilities are the center of discussion.

			GVSC Senior Technical Expert Dr. Paramsothy Jayakumar delivered a keynote presentation, addressing the Applied Vehicle Technology (AVT) – 341 panel, a collaborative effort between North Atlantic Treaty Organization nations to improve the capabilities of autonomous ground vehicles.

			“The rigor of ARC research combined with the technical know-how of GVSC and NATO community is resulting in soldier-centric technology solutions in the emerging and disruptive field of offroad autonomous mobility,” Jayakumar said.

			“Through the ARC and GVSC’s involvement with NATO on panels such as AVT-341 brings fresh ideas and introspection to S&T on the global scale,” Jayakumar said.

			In another keynote, Army Col. Jeffrey Jurand, Project Manager, Maneuver Combat Systems at PEO Ground Combat Systems, discussed new ways to digitize the acquisition process, including steps toward synchronization between government and industry to achieve a broader-scale process.

			The annual program review is also a chance for GVSC employees to network with their industry and academic counterparts via one-on-one sessions. GVSC employees acted as leads for individual groups and facilitated discussions on finding solutions to ground vehicle problems. They were able to share their expertise, exchange contact information and build mutually beneficial relationships within the industry.

			Day 2 concluded with a final presentation on the Robotic Technology Kernel (RTK), led by GVSC’s Dr. Jonathan Smereka, Senior Technical Expert for Ground Vehicle Robotics.

			RTK is an Army S&T autonomy software library of tested, vetted, managed, inter-compatible ROS packages, which together establish a de facto common robotics platform and can be combined to form parts or all autonomy kits for ground robots.

			“RTK collects Government S&T investment in off-road, military focused autonomy for ground vehicles that allows for any DoD program to have a tested and vetted baseline to improve upon,” Smereka said.

			The result of GVSC’s contributions to the ARC over the years proves that investing in the ground vehicle research ecosystem pays dividends for the community on a global scale.

			“The annual review is a great example of what happens when we focus on the partnerships,” Gorsich said. “When our associates develop tools like the RTK, and that contributes towards a collective effort of advancing the research on ground vehicles, we can move more quickly to transition.

			“Collaboration leads to innovation, and the union between government, academia and industry within the ARC will lead towards a faster realization of ground vehicle autonomy,” he said. n
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			Generic Vehicle Architecture: an open solution

		

		
			Platform Integration 

			Stove pipe systems in military vehicles have been the norm for decades. Platform integrators have had little choice but to try and plug together sub-systems with closed interfaces and in many cases create overall platform architecture that itself is closed with respect to future (third party) integration. 

			Traditionally capability has evolved through the fielding of specific systems that have been procured independently of each other to meet specific military needs. Any cross-system functionality has generally been achieved by improvisation, typically involving voice and/or human interaction by the crew. 

			Like many other countries, the UK demands its equipment to be in service for several decades. Recognising the need to maintain operational effectiveness, technology insertions are now commonplace. 

			There has been no standardised approach to systems integration. The impact of this often results in sub-optimal installations, with operational challenges placed on the platform users, the maintainers and logistics chain. Training and through life support is also affected. 

			The cost involved in upgrading the platform, whether to cover obsolescence or to increase capability, is measured not just in monetary terms but also in time. Unfortunately, in the recent campaigns, this cost has also been measured in lives lost.

			Driven by the need to integrate a multitude of rapid technology insertions and upgrades (so called Urgent Operational Requirements), quickly and efficiently, the Gulf War has perhaps been the catalyst to solidify the years of research work into Electronic Architecture. The UK army found itself owning a raft of new capabilities and indeed new vehicles. The new ‘Force Protection’ fleet, bought in from the U.S. and ‘anglicised’ had a range of Theatre Entry equipment fitted. A lack of common architecture slowed down not only the installation of the equipment, but also the training and subsequent re-training, as more and more rapid technology insertions and uplifts were carried out. The vehicles were harder to maintain, with different configurations proving a burden on the logistics chain. This resulted in additional expense, and not least frustration; something needed to change!

			Throughout the following decade there was a huge push internationally on the adoption of open standards, to improve the way in which system integration takes place. The UK Generic Vehicle Architecture (GVA) standard (Def Stan 23-009) and NATO GVA (STANAG AEP4754), provide a common, open architecture by defining connectors, how the data should be exchanged between devices and even what the User Interface should look like. When applied to new platforms and sub systems, these standards make it easier to achieve commonality. However, numerous upgrade programs running throughout the world are adding new equipment to old legacy vehicles. 

			Physical connection issues can be solved by the addition of an adaptor or power interface. But the real difficulties exist trying to integrate equipment that uses different types of network protocols or message sets. 

			Ultra PCS has developed a Software Gateway: a core piece software that allows for the translation of these different protocols, either to communicate using a standard such as GVA, or to enable systems using different protocols to communicate with each other. Graphical User Interfaces and video codecs are also provided to give a common look and feel and compliance to standards.

			The Ultra Platform Gateway Interface (UltraPGI) offers customers and equipment OEMs an open, modular, scalable implementation of the GVA and NATO GVA standards.

			The core software provides a common backbone and complete implementation of the Land Data Model (LDM) alongside a DDS (Data Distribution Service) communications layer for information sharing.

			UltraPGI offers an affordable solution for Vehicle Electronic Architectures especially on legacy platforms, where existing hardware can be integrated alongside the core software through the development of new software modules. This means that any platforms can be easily “GVA/NGVA enabled.”

			Modular Software Approach

			UltraPGI adopts a modular approach, allowing new capabilities to be added in a scalable manner, whilst an OpenAPI software interface enables system integrators to modify the implementation in house. 

			The modular approach and OpenAPI also afford equipment OEMs the ability to develop and offer their own GVA modules ahead of integration, retaining control of their equipment whilst accelerating integration.

			Bespoke software modules allow for the translation of legacy protocols and equipment into the system maximising reuse and minimizing development time. n

			Please contact us for further information: 

			marketing@ultra-pcs.com

			www.ultra-pcs
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			State-of-the-art maintenance facility opened at Linton

		

		
			The New Zealand Army has taken a major step forward in its ability to maintain a combat-capable, well-equipped and fully prepared fighting force with the recent opening of a new maintenance support facility at Linton Military Camp.

			The 8,500-square-metre facility, named Farrier Lines, is replacing Second World War-era buildings with state-of-the-art infrastructure which will allow personnel to maintain and repair current and future defence equipment.

			‘Farrier’ comes from the Latin word ferrum (meaning iron), and the name Farrier Lines is a nod to the history of artisanal metal work in the NZ Army, which includes repairing gun carriages and artillery, tending to cavalry horse shoes and blacksmith work, particularly during the First World War. 

			Farrier Lines cost around $50 million and is one of five planned infrastructure projects to be delivered as part of the NZ Army’s Consolidated Logistics Programme.

			Chief of Army, Major General John Boswell, said the Linton facility would improve and modernise Army logistic service delivery to better enable the force to meet the demands of the modern day operating environment.

			Farrier Lines has a number of features designed to improve its environmental footprint. It has under-floor heating, humidity and temperature controls, EV charging, solar panels and rainwater harvesting.

			It will allow soldiers to work in comfort with drive-through bays, hydraulic vehicle lifts, rolling roads, a gantry crane and a weapons range to test small arms after repairs.

			This facility will help maintain the NZ Army’s primary combat vehicle, the Light Armoured Vehicle, the recently acquired armoured Bushmaster trucks and a wide range of weapons, radios and specialist equipment. 

			“Farrier Lines is key to ensuring future generations are well prepared for future challenges,” said Major General Boswell. ”Fit-for-purpose logistics infrastructure is fundamental to our Army being combat-ready and able to operate across the spectrum of military operations, as and when required, domestically, throughout the Pacific and around the world.”

			Linton Military Camp, near Palmerston North, home to more than 3,000 personnel, is the NZ Army’s biggest camp and is home to its primary operational force, 1(NZ) Brigade.

			It is also home to its biggest workshop which supports several hundred vehicles and its widest range of equipment. n
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			Training for everything, ready for anything

		

		
			Interview with Major General Roch Pelletier, Commander, Canadian Army Doctrine and Training Centre (CADTC), Canadian Army ahead of IDGA’s Land Forces Training Conference, February 27-28, 2024, Florida

		

		
			Major-General Roch Pelletier began his career at the Royal Military College of Canada at St-Jean-sur-le-Richelieu in August of 1988. On earning his officer’s commission, he served at Platoon, Company and Battalion levels within the Royal 22e Régiment. He commanded the 3rd Battalion Royal 22e Régiment, the Canadian Army Enabler Group (CAEG, now known as Canadian Combat Support Brigade), and the Canadian Manoeuvre Training Centre. He also served as the Deputy Commander of Operations for United States Army Alaska, and as the Commander of 5th Canadian Division (The Mighty Maroon Machine). Most recently, he held the office of Director General Intelligence, Operations, and Plans for the Canadian Joint Operations Command. He was appointed Commander Canadian Army Doctrine and Training Centre in June 2022.

			Q: In terms of training, where is the Canadian Army now and where does it want to be?

			A: My answer to that could take a long time, but I’ll try to summarise it in saying that we have made the transition between the Afghanistan-style counterinsurgency training model that we used for many years to a large- scale combat operation model.

			So, this is now fully integrated in our training system, and I think we’re doing well with it. However, there’s still a lot of work that we need to do. In light of the current geopolitical landscape - the crises in Ukraine and around the globe - there are many, many observations and lessons learned that we are trying to track and integrate into our training system to make it better.

			We’re moving forward on a few different initiatives. The first one is collective training evolution. We are moving to a collective training model that reduces repetitions. We realised that we were sometimes overtraining for particular missions and now we’re trying to streamline that. We’re trying to export as much of our collective training as we can.

			Canada is not a big country, it’s a medium-sized army, and we understand that we will always have to work with allies or integrate our forces in allied forces. For that reason, we’re now integrating our light infantry battalions into the US training system, especially in Louisiana at the Joint Readiness Training Center and in Alaska, for an Arctic-type of environment.

			We’re also looking at training our mechanised battle groups more realistically. Instead of doing it in Canada in isolation, we want to export that training to Latvia where we will be able to train with our allies and integrate them in the formation and make it more realistic.

			From an individual training perspective, we still have a lot of work to do. We’re moving ahead with what we call ‘training optimisation and modernisation’ to also evolve our individual training system.

			Q: Thank you. How are the training needs of the Canadian Army decided?

			A: Well, we have a governance process in the army that definitely starts with me. On top of being the Commander of the Canadian Army Doctrine and Training Centre, I’m also doubling as the Army Training Authority.

			So, under the Army Training Authority on behalf of the Army Commander, I manage the training system and I run many governance and planning conferences, with focus on initial training, collective training, and professional military education.

			Those different working groups, conferences, and planning sessions lead to what we call the Army Training Council. That’s where I bring in all the senior leaders of the Canadian Army to discuss where we’re at, where we need to be, what we need to change, and what we need to integrate into the training system to better support troops that we need for operations.

			Then, once we agree on some of the key recommendations, I bring it to what we call the Army Council, which is the governance body for the Army Commander, which makes decisions on everything concerning the readiness of the Canadian Army, but also including the training system. That’s where we make those ruminations and approvals are made. Then, once it has been approved, we can move on with the acquisition of future equipment, simulation systems, and capabilities that we will need to make the training system better to train our troops for the future.

			Q: You touched upon this a little bit. How and why have these needs changed in the last five years?

			A: As I mentioned, the geopolitical landscape has changed quite a bit since 2010. I think we’ve completely moved away from counterinsurgency, and we’ve refocused our training on large-scale combat operations for good reason. It looks like the world is almost on fire right now. There are crises all over the place. So, that was one of the reasons why it has changed in the last five to ten years.

			But more recently, like many Western armies, we have had some recruiting problems. We have equipment that is getting close to the end of lifecycle. We have financial stewardship - we need to be very much accountable for all the public dollars that we’re spending. Also, we had COVID. That had some impact on how we train and how we will train in the future.

			On top of that, of course, the Ukrainian crisis definitely shaped the last two years of how we are envisioning the future for our training system and how to make sure our troops are prepared for the worst.

			Q: Speaking of preparation, has the industry sufficiently responded to these needs?

			A: Yes, I think the industry has a lot of very good solutions. I think they are very proactive in trying to stay connected with us and try to deliver creative ways of improving the way we train. I think that in our case, it’s not necessarily the industry that is the problem. The problem is making sure that we can acquire that equipment. The need to go through the official acquisition process of our government and of the military is sometimes a bit more challenging than simply being aware of those technologies.

			We need to make sure that we integrate them in our training system at the speed of relevance. This has been quite challenging as the processes that we have to go through are very thorough and demanding.

			Q: What were the technologies that had the most impact on training?

			A: I would say that recently, as we’re looking at the way we conduct our training, virtual simulation has a huge impact on individual training. We are really trying to look at replacing some of the former field training exercises or practical training on the equipment by simulation, or virtual simulation, as much as we can.

			We want to do everything we can in simulation where we don’t have to deploy the troops in the field. This both saves us time and saves us money. Then we can really focus the capabilities we have for real demanding field training exercises.

			I would say constructive simulation is also very important. We’ve been using it extensively to train our command posts at all levels. We never deploy any of our command posts at subunit, unit or brigade level without making sure that they can perform up to the standard in a constructive simulation environment, to make sure we don’t waste time. When they deploy to the field, they know what they’re doing, and they can be more effective. We can also shorten the time that they must be in the field with troops to achieve the same objectives and the same standards.

			Finally, I would say that once we make it to the field, we have augmented our training with live simulation at all levels, to make sure it’s much more realistic. Realistic training, so the troops fully understand the threat on the battlefield. So that they don’t just learn to survive, but thrive and succeed on a very demanding battlefield that is constantly in evolution with the integration of new technologies and capabilities like drones and electronic warfare - all we see right now happening in conflicts around the world.

			Q: What future technologies have shown promise?

			A: I think there are many of them and I’m looking forward to going to Orlando to learn more about those technologies. I would say that my team is closely tracking the future of how we can integrate artificial intelligence in training. That’s one that we’re really looking at.

			For the rest, I think that any new innovations in some of the simulation technologies that I’ve talked about already: whether virtual, constructive, or live simulation. If that could make our training better, shorten our initial training time and make it more realistic, including in the field, it is certainly something I’m looking at. I’m always trying to make our training system more efficient and more effective in the future.

			Q: You touched on this. The future combat environment will arguably be evermore demanding. Have these demands been translated into training needs?

			A: Yes, we are constantly working at this. We have a team at my headquarters that we call Army Lessons Learned that are a fully-connected network with some of our members that are deployed throughout the world. They are also connected with our key allies, like the U.K., the United States and those key allies are constantly gathering all the observations.

			New technology and new innovations that we see on the battlefield - we are now bringing back here to Canada. We are constantly assessing those, as well as looking at our doctrine, looking at our techniques, tactics and procedures, and trying to integrate any changes into our training system as rapidly as we can.

			It’s very challenging because a lot of things are changing and moving, but I have a full team dedicated to try and force us to evolve to what’s happening in the world as fast as possible, so our soldiers are trained realistically with the threats that are out there on the battlefield right now.

			Q: How did you set limits for training? We can’t have a full force of special operation operatives, but the rank-and-file soldier needs to be able to handle the complexities of future combat environments. How is this balance achieved?

			A: As I mentioned, the training governance aspect is a place where we discuss risk. It’s all about risk. How much risk are you ready to accept? Of course, we cannot all train as special forces operators, that’s too demanding. So that’s just for a select group which I’m not involved with, because it’s done through another command in Canada.

			For my part, I’m mainly focused on conventional army forces. It’s always a balance of what we need to achieve against some of the challenges we have right now, especially when we look at recruiting, retention, equipment, and the need to train our forces for a battlefield that is merciless and very lethal.

			It’s a challenge every day and it’s a process that we go through. We make risk assessments and we’re trying to deliver the best possible training with our current constraints and make sure our troops are always as ready as they can be to face those threats.

			Q: The Canadian Army messaging indicates that it is building a force ready for anywhere and anything. Does this mean the Canadian forces will for the foreseeable future look for technologies and ideas on how to improve training?

			A: Yes, we do, we are constantly doing that. We have many initiatives right now in the training system to look for new technologies, new ways and innovations that we could better train our forces. So, it’s first more effective, more efficient, but also more realistic with the current environment. So, yes, that’s an everyday battle for us. We are constantly looking at how we can improve the training system.

			Our collective training evolution, our individual training optimisation and modernisation are all ongoing right now. I have a lot of people every day who are working at trying to figure out what new technologies and ways to train our troops we could integrate to make it better for everyone.

			Q: What are you most looking forward to getting out of the conference?

			A: Well, I think networking is very important. I think getting to know the people that are driving innovation and technology that can better support our training is super important.

			Also, networking with our allies. Many of our allies are in the same bed that we are. Some have different ideas or more creative ideas, so we need to share. We need to share those ideas because sometimes we don’t want to start from zero. If I can learn from the industry, from our allies, and I can come back here and integrate that or save time by using what’s out there already, that’s a win.

			Of course, looking at what the industry has to offer. They’re very creative and innovative so they always impress me. I’m certainly looking forward to seeing what they have to offer this year - what could make our training more realistic and more efficient in the future? To make sure that I can maintain the high standard of our army soldiers that are considered top-of-the-line soldiers, with a training system that is more effective and efficient. n
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			Reliable interfaces for military vehicles and UGVs: The ODU-MAC® Silver-Line in Focus

		

		
			Military vehicles and Unmanned Ground Vehicles (UGVs) are designed for a variety of operational scenarios and extreme environmental conditions. These vehicles require a multitude of interfaces for seamless, reliable communication and real-time data exchange. To enhance situational awareness and early threat detection, they are equipped with a wide array of sensors such as radar, infrared, and lidar. Connector systems also play a crucial role in connecting and controlling weapon systems.

			The key role of military vehicles and UGVs in modern operational scenarios

			UGVs, in particular, play a critical role in modern military operations and are of immense value to the armed forces. Their significance spans a wide range of applications, from reconnaissance and surveillance to logistical support and tactical manoeuvrability. UGVs offer the advantage of being able to perform dangerous tasks in hostile terrain. They enable real-time information gathering, enemy localization, bomb disposal, rescue operations, all without the deployment of troops. The continuous advancement of UGV technologies will undoubtedly further enhance the efficiency and effectiveness of military operations in the future.

			Reliable interfaces for seamless communication and data transmission

			As a reliable interface in turret systems of military vehicles, ODU connectors, specifically developed for the high demands of the military sector, are used. The ODU-MAC® Silver-Line ensures fail-safe electrical connections between the turret and the hull. In the field of autonomous vehicles as well, the ODU-MAC® Silver-Line serves as a robust interface, e.g., for automatic loading via docking stations, power supply through swappable batteries, or technical equipment for platform-based UGVs. Data transmission, in particular, will play an increasingly important role in the future. To facilitate communication and data exchange between different systems within the vehicle, ODU-MAC® modules supporting common data protocols are available.

			ODU-MAC® Silver-Line: The robust interface for 
military vehicles

			Renowned manufacturers of armoured vehicles have qualified the ODU-MAC® Silver-Line according to MIL-STD 810 for vibration and temperature resistance. This ensures reliable connector functionality even under adverse environmental conditions. The use of self-cleaning contacts prevents dirt and dust from affecting the connector, ensuring excellent electrical properties. The ODU-MAC® Silver-Line portfolio offers robust frame solutions for high mechanical demands on one hand and compact designs that save space and minimize weight on the other. Simultaneously, the ODU-MAC® Silver-Line is suitable for blind mating without optical control, facilitated in part by robust guide pins.

			Efficient and space-saving docking solutions for 
military vehicles

			Modularity and high packing density allow the combination of multiple connectors in a hybrid interface, enabling efficient utilization of installation space. The ODU-MAC® Silver-Line offers a fast and space-saving docking solution with high electrical performance, even in extreme operational conditions. With 100,000 to 10 million mating cycles, the Silver-Line is also suitable for repetitive docking tasks.

			The future of military vehicle technology: Continuous advancement through ODU connectors

			ODU-MAC® Silver-Line connectors meet the high requirements in military vehicles. Robust design, high electrical performance, ease of use, and safety make these connectors an excellent choice for use in military environments. The continuous development of ODU connectors contributes to improving communication and efficiency in military vehicles and ensuring the safety of soldiers. Modularity and high packing density allow the combination of multiple connectors in a hybrid interface, enabling efficient utilization of installation space. ODU connectors provide stable power supply, efficient data transmission, and enable the successful deployment of military vehicles in extreme conditions. n

			More information: 
www.odu-connectors.com/industries/military
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			Tanks on the counter-offensive: Ukraine one year on

		

		
			Interview with Colonel Oleg Hrudsevych, Tank Commander Ukrainian Army, holder of the title ‘Hero of Ukraine’

		

		
			Since the beginning of a large-scale phase of the Russian invasion of Ukraine, Col. Hrudsevych headed the tank battalion of the 17th Tank Brigade. The sub-subunit led by him succeeded in making a breakthrough from the encircled city of Mariupol in mid-April, where Col. Hrudsevych was defending the city and surrounding area from Russian forces during the previous months.

			Q: It has been a year since our last interview, what were some of the major developments since then?

			A: First, it must be said that the Ukrainian Armed Forces did not allow the Russians to launch an offensive as quickly as they had planned. Also, among the important events, I should mention the fierce battle for Bakhmut. I am sure it will go down in history books. It is also necessary to mention the offensive actions of our troops in the Zaporizhzhia direction. An important event now is the enemy’s stubborn offensive to capture Ukrainian Avdiivka.

			Q: Ukraine seems to currently be on the offensive, how important has the tank been in the offensive?

			A: Yes, Ukraine is now conducting offensive operations. The role of tanks in the summer and fall counter-offensive is quite significant. Tanks, along with artillery units, inflict damage on the enemy from closed firing positions. Also, tanks are used during assault operations as a means of supporting the advancing infantry. Most importantly, when using tanks, weather conditions should be considered. For example, the weather is currently favourable for tanks. After the autumn rain falls, tanks will be used less in direct assault operations and more for firing from closed firing positions. That is, tanks work like artillery.

			Q: How big of an impact has the adoption of Western tanks on the battlefield been in terms of tactics and doctrine?

			A: The tactics of using tanks may not have changed, but the impact on the battlefield from the psychological point of view was quite significant. Both on our troops and the enemy’s troops. After all, our units were waiting for the Western tanks with joy and enthusiasm, while the enemy was waiting with fear. However, they proved to perform differently. For example, the 120 mm Rheinmetall gun allows firing at a greater distance and with greater accuracy than the 125 mm 2A46 gun, which is used by the Ukrainian and Russian tanks. Tankers feel more confident because Western tanks offer a much better chance of crew survival than Soviet and post-Soviet T-72 and T-64 tanks. As for tactics and doctrine, it has not changed significantly: tanks are used to support infantry and strike fortifications without much difference.

			Q: How is Ukraine coping with the use of so many different types of tanks logistically?

			A: Even before the delivery of Western tanks, the Ukrainian Armed Forces had many modifications of Soviet-made tanks in service – T-64, T-72, and T-80 with two types of engines, T-84. In other words, nothing much has changed in terms of logistics – only the range of spare parts and shells of a different calibre has been added. The only thing that has changed is that tank repair and refurbishment plants are located outside of Ukraine.

			Q: In your opinion, of the tanks in the front line, what are their relative strengths and weaknesses?

			A: Their strengths, of course, include the ability to inflict heavy fire damage on the enemy. This has been and will be their advantage on the battlefield. According to the stories of my comrades, a tank is the most fearsome weapon on the battlefield, even more fearsome than aircraft. The disadvantages include the fact that you can hear the rumble of tanks from far away, and the enemy can already be waiting in one direction or another with anti-tank weapons, as well as the fact that the advance of tanks can be seen from afar with the help of UAVs.

			Q: In the past you mentioned the importance of firing rapidly, how have Western tanks performed in this respect?

			A: I still think that whoever fired first, and hit will survive. Western tanks have shown themselves to be quite good in this regard, as the first few shells are loaded by a human faster than the enemy’s automatic weapons. So, in this respect, we have an advantage over the enemy. But it should also be said that when fighting with a large number of ammunitions, a person can get tired, and the time for loading increases. And the automatic charging mechanism still works at the same speed as during the first shot. Therefore, it is necessary to hit the target from the first shot.

			Q: Would you say the Western tanks have given Ukraine any advantage in night fighting?

			A: Yes, definitely. Western tanks have a head start on Russian tanks in terms of night vision. Western models of night vision devices allow us to confidently distinguish and hit targets at distances of up to 2.5 km, and an accurate gun helps us to do this.

			Q: Has there generally been any changes in the typical engagement ranges?

			A: There have been no changes as such, as the area of hostilities is densely populated, and the terrain is medium rugged. The range of direct vision does not exceed 3-4 km. Therefore, I can say that the ranges were up to 4 km, and they remained so.

			Q: The Russians have also been fighting for over a year, what lessons do you believe they have learnt?

			A: Yes, we are not the only one’s learning. The Russians are also learning, including from our military. I must say for the same drones, FPV (First Person View) drones, which they have also begun to use on a large scale. Although sometimes it seems that they have not learnt anything. Just as their columns were decimated by the Ukrainian military at the start of the war, they are now recklessly advancing in columns near Vuhledar and Avdiivka demonstrating disregard for casualties. The saturation of drones, especially kamikaze drones, has increased significantly, and this is a factor that makes life much more difficult for our military.

			Q: Would you say that the survivability of Russian crews remained relatively the same throughout the conflict?

			A: I think this statement is true, although I believe that their lethality has increased somewhat due to the use of the same FPV drones and Western tanks. Another factor in the increase in mortality among Russian crews is that we have significantly “thinned out” the most trained crews.

			Q: According to some news sources the Russians have invested more in counter drone technology, how effective are they now at deterring tanks working with drones?

			A: Our units have been quite successful in countering Russian tanks with the help of FPV drones. That is why the Russians will continue to invest in protection against such drones, including the so-called braziers over tank turrets and electronic warfare equipment. How effective is it? Somewhat efficient.

			Q: What would you say were the greatest lessons learnt in using the tank in urban conflict?

			A: The biggest lesson learnt was that a tank in a city should always be under infantry cover. Always. We have repeatedly seen how tanks left without infantry cover very quickly turn into a crematorium for the crew. The best thing would be for tanks not to enter the city at all, but this is impossible. That is why the tactics of using tanks in cities remain the same: cover by infantry units, use of reconnaissance drones, and work in twos.

			Q: If you could give one message to everyone reading this interview, what would it be?

			A: Remember that Ukraine is fighting for the entire democratic world and your support is extremely important for every Ukrainian. At the moment, Ukraine is the wall that does not allow Russian fascism, which brings only death and grief, to enter European countries. n

			Interview by Oleksandr Schulman, special correspondent of the informational agency ArmyInform. Special thanks to Think Tank ADASTRA for helping in the organisation of the interview and Defence iQ for letting Military Vehicle Systems share it.
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			Can maths secure mixed reality systems from attack

		

		
			DARPA’s Intrinsic Cognitive Security program seeks to develop computational science that protects Defense Department systems from potential adversary exploits

		

		
			The increasing use of mixed reality systems could become a new potential vulnerability. Mixed reality (MR) merges real and virtual worlds in real time. Adversaries could exploit the intimate connection between users and their MR equipment through various techniques targeting cognition. Examples include:

			›  Information flooding to induce motion sickness

			›  Planting real-world objects to clutter displays

			›  Injecting virtual data to distract personnel

			›  Using real-world objects to overwhelm the user with confusing false alarms, etc.

			Commercial MR systems apply cognitive engineering principles during system development, but today’s methods do not ensure that systems operate safely when facing an adversary intent on interfering with a mission. Cognitive effects that have been demonstrated in virtual settings include manipulating emotion, inducing cybersickness, causing confusion or anxiety and reducing trust in equipment.

			To fulfill its mission to prevent technological surprise, DARPA intends to get in front of this issue before military personnel widely rely on MR for their missions. The agency recently launched the Intrinsic Cognitive Security (ICS) program to explore and validate mathematical approaches, known as formal methods, to provide guarantees that MR system designs mitigate potential cognitive attacks.

			Formal methods have not been widely used to protect MR users, but the cognitive engineering field provides principles to help formulate models and guarantees. ICS aims to prove guarantees relevant to MR user attacks and protections based on models applicable to MR system use.

			“We need to develop methods to protect mixed reality systems before systems lacking protections are pervasive,” said Dr. Matthew Wilding, DARPA’s ICS program manager. “This program will show how to protect personnel using rigorous, math-based development practices that enable MR adoption plans in DOD organizations.”

			Wilding says modelling user behaviour in the MR domain will also help formalize an understanding of how people behave when using immersive systems. ICS does not have a sole MR system in mind. Instead, proposers will work with various commercial technologies performing different MR-related tasks.

			ICS is a 36-month effort divided into two phases. Phase 1 focuses on developing proved guarantees to describe desirable properties of mixed reality systems and supporting models to enable proofs of the guarantees, including cognitive models. Building off Phase 1 results, Phase 2 will validate the usefulness of the guarantees in mixed reality systems. Performers will develop prototypes to demonstrate how guarantees can lessen vulnerabilities using commercially available hardware and software. n
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			Targeting the next big battle space threat

		

		
			Corporal Michael Rogers, Australian Army

		

		
			The booming sound of Browning .50-calibre machine guns echoed across the range at Puckapunyal as a platoon of M113AS4 gun cars opened fire on two closing drones nearly 200 metres away.

			A cheer broke out as one drone shattered into pieces, the direct hit turning it into flaming confetti that littered the field in front of the carriers.

			As the second drone flew out of sight, the crew of gun car ‘Battle Axe’ raised their hands in victory, bragging rights secured.

			It’s the first time a drone target shoot has been run during Exercise Iron Warrior, the culminating live-fire exercise on the mechanised regimental officers’ course.

			The serial was added in response to increased drone use in the modern battle space, according to School of Armour Tactics Wing instructor Warrant Officer Class Two Robert Kelly.

			“We want to keep the training as current as possible, and if you look at the conflicts in Ukraine and overseas, drones are heavily influencing the battle space,” he said.

			During the nine-week course, infantry and engineer officers were taught vehicle navigation, manoeuvre tactics and mounted firing on the armoured personnel carrier.

			Mechanised Tactics instructor Corporal Ross Pickard said the biggest challenge for students on course was the speed at which everything was done.

			“It’s a pretty big change of pace. Instead of being able to take a couple of minutes to make a decision, you’ve got maybe five to 10 seconds,” he said.

			“Their planning cycle to make a quick decision, whether to commit to something or withdraw, is compressed. It draws from a lot of knowledge and skills they already have, but they have to be able to do it quicker.”

			Exercise Iron Warrior also put participants through their paces in an ambush, a convoy escort and combat team assault, working alongside Australian light armoured vehicles (ASLAVs) and M1A1 Abrams.

			The final activity was a 15km-long, combat-team assault with a mine field breach, something combat engineer Lieutenant Drew Roberts was particularly excited about.

			“It’s very close to what we do as engineers. I studied that kind of tactical action at Holsworthy, so it’s cool to see how it looks,” he said. 

			Lieutenant Roberts said the hands-on nature of the course made it particularly effective.

			“It’s by far the best course I’ve done in Army, due to its practical nature. There’s obviously a classroom component but then you are out field, banging it in for days on end,” he said.

			“You start the course and you struggle to move your single car, but by the end of it you are finding it pretty easy to manoeuvre the entire platoon.”

			Infantry officer Lieutenant Thomas Wylie joined the Army after he finished a physics degree and decided being trapped behind a desk wasn’t for him.

			His part-time job as a mechanic during university came in handy during the course, and said it felt good to get back on the tools, because even officers aren’t above operator maintenance.

			“It was great being so hands-on with the vehicles. For those like myself, who are posting to dismounted units, it’s great to sit in the hot seat and get the experience while we can,” he said.

			“Especially as we move through and start to phase out these buckets, there will be less and less chance for me to get in one of them again.”

			For junior officers the course is the final hurdle before being posted to their first unit as a platoon or troop commander.

			As for the drone that got away, it was found to have been clipped twice in the propellers – hit, but not brought down. n
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			IGVC inspires next-gen designers of autonomous vehicles

		

		
			Story by Christopher Estrada, Public Affairs Specialist DEVCOM

		

		
			The next generation of ground vehicle engineers, hard at work researching solutions to the challenges posed by autonomous vehicles, competed their products at Oakland University. 

			The 30th Intelligent Ground Vehicle Competition (IGVC) is an annual event where collegiate robotics teams compete in a variety of unmanned mobility obstacles. In 2023, 41 teams from around the world participated in several categories related to vehicle autonomy and design.

			In the three decades the U.S. Army DEVCOM Ground Vehicle Systems Center has been involved with IGVC, the event has gone through myriad criteria adjustments and new challenges to accurately simulate the demands of industry.

			Today, the IGVC is divided into three main categories: Self Drive, AutoNav and a design competition. Self Drive focuses on autonomous street driving capabilities, testing on street legal vehicles, while AutoNav sees smaller vehicles built from the ground-up navigate an obstacle course using GPS coordinates while fully autonomous.

			Bernard Theisen, GVSC’s Division Chief for Ground Vehicle Robotics, who has been involved with the IGVC since 2002, notes how many participating teams involve more than just engineering students, offering opportunities to attract and develop students in business and marketing as well.

			“This real-world activity in product development, from design to build to integration to test, prepares many types of university students to easily integrate into any product team,” Theisen said.

			As the reliability of new technologies such as machine learning and artificial intelligence has improved, they are being incorporated into vehicle designs and play a role in evaluation criteria, Theisen added.

			For the four-day weekend, teams, local, from out of state, and from other countries, collaborate and tweak their vehicle designs, with several rounds of qualifications and hours spent optimizing their autonomous systems.

			The team from the University of Oklahoma, which has been participating at IGVC for the last three years, used designs and concepts from previous years’ iterations, and after applying lessons learned from last year’s competition, rebuilt their vehicle and navigated through the AutoNav course with little issue.

			More than just the score, many students agreed that most of the fun comes from watching other teams navigate the challenges.

			“It’s awesome seeing everyone out here,” said University of Oklahoma student Tony Chappell. “Seeing everybody’s approach to the problem and how they solve it in different ways… people have really interesting solutions.”

			Lawrence Technological University’s Brendan Preiss, the programmer for many of the navigation techniques on LTU’s AutoNav vehicle, was quick to identify where the team could make improvements, noting their approach to lane-following through the course.

			“What I did now, I probably wouldn’t do if I went back and tried it again,” he said.

			Such experiences leave students with a better understanding of the real-time demands for intelligent mobility development expected within the industry following their graduation.

			Theisen said IGVC serves as a cornerstone to developing science, technology, engineering and mathematics skills.

			“STEM is so important to the future of our nation and keeping America a leader in this area is paramount,” said Theisen. “IGVC is an amazing tool to excite our next generation of engineers and scientists that will lead our nation into the future, from saving lives on the battlefield to helping the elderly have increased mobility through robotics and autonomy.” n
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			Armed Forces to benefit from £89 million battlefield network

		

		
			The five-year contract has been awarded to BAE Systems to design and manufacture a deployable tactical Wide Area Network (WAN) known as ‘TRINITY’ – delivering a highly secure and state-of-the-art battlefield internet capability to UK forces.

			This contract named Design and Systems Integration Delivery (DSID) will directly support the Prime Minister’s priority to grow the economy by backing 60 UK jobs based in Dorset. It will also see further investment into UK skills from BAE Systems, their partners and across the supporting supply chain. Working together with trusted partners, including L3 Harris, KBR and PA Consulting, BAE Systems will combine its defence communications systems expertise and experience to develop, deliver and deploy world-leading network capability to the UK Armed Forces.

			Trinity’s resilience is based on its composition. It is made up of a series of nodes, each able to add, access and move data in a secure network. If a number of nodes are damaged in warfare, the rest automatically re-route to maintain optimum network speed and flow of information, making it highly effective.

			Replacing the existing Falcon network, due to be retired in 2026, ‘TRINITY’ will ensure UK Armed Forces on land can interact faster with allies, whether operating as a single nation or as part of an international coalition, across different battlefield domains.

			Minister for the Armed Forces, James Heappey, said: “In this continually evolving, multi-domain environment it is vital that our personnel have access to world-leading communications capabilities while on operations.

			We remain committed to working closely with the best of British industry as they support our endeavour to better connect with our allies and their assets in theatre.”

			The £89 million will be dedicated to the research and development phase of the programme, with ‘TRINITY’ due to be delivered from December 2025.

			David Armstrong, Group Managing Director at BAE Systems’ Digital Intelligence business, said: “In an increasingly complex and fast-paced threat landscape, Trinity will empower the UK Armed Forces with a greater and more efficient view of what is happening, enabling them to make swift, informed decisions when and where it matters most.

			By providing this advantage to front-line decision makers, Trinity reinforces our commitment to equipping the UK Armed Forces with the right tools to stay ahead in the ever-evolving battlespace.”

			‘TRINITY’ is one part of the Land Environment Tactical Communications and Information Systems (LE TacCIS) programme, which is working to provide the next generation of tactical military communications in the land environment. n
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