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			Welcome to this issue of Soldier Modernisation, www.soldiermod.com; so where are we in the recovering world after Covid? Well, we could start with the USA, a defense decision to spend money on modernization and new technology – a welcome view in our industry, on the other hand a reduction in numbers of US Marines, the end of their large artillery and tank units, very much a mixed bag.

			The UK has announced a multi-million spend on modernization and a new Ranger unit, Voss Netherlands has its new system in operation and many more programmes are spending. Our programmes section can update you on all these in the middle of the journal and online.

			The news that DSEI is going ahead as a live event is very much welcome, a chance to once again meet the industry and see what's new in London is eagerly anticipated, as is having a bit of normality back.

			ELCAN have a great article, 'Optical revolution in the connected battlespace' on their new, state-of-the-art system, Invisio reveal their new in-house AI audio products in 'New technologies to shape the future of mission critical comms' and ODU share their new wipe clean connectors in 'Effective, easy clean connectors for soldier systems'. We review the new Gladius II German system with Rheinmetall in 'GLADIUS 2.0: networked solution for the digitized battlefield', Thales 'talk all things communications' and Crossfire Australia  share the latest Arctic warfare equipment with 'Protect, observe, stay effective – sub zero and arctic warfare'.

			On the contributors side we have information from DARPA, Dstl, NATICK, GSOF, USSOCOM and the British Army.

			We also talk to Help for Heroes, about their role in helping service men and women injured in the line of duty.

			We are available 24 hours a day, 365 days a year online at www.soldiermod.com, with up to date news, video presentations of new systems and technology, e –reader versions and also a help service for your questions.

			We rely on industry support in order to help us with information, so any findings or criticism, good or bad, is always welcome as it's how we improve and continue to lead in our area of the defence industry.

			Kind regards,

			Robbie

			Editor, Soldier Modernisation 

			robert.alcock@intercomms.net
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			Thales talk all things communications

		

		
			Soldier Mod caught up with Thales following the Soldier Modernisation Conference in London earlier in the year to get their thoughts on some of the topics from the event and their activities in the UK

		

		
			Q: In the UK the MoD have been working for several years trialling and developing a DSA solution built around the Trellisware radio – are Thales involved in any of the DSA experimentation?

			A: Like many suppliers we attended the industry days over the past several years and stand ready to support UK MoD. 

			Last year Thales completed a demonstration on Salisbury Plain providing multiple voice nets, location reporting and other data such as enemy locations, way-points and soldier logistic information for 128 users over a 20km2 area. 

			The waveform we demonstrated was an adaption of our standard SquadNet waveform using time and frequency multiplexing. This enabled us to host over 120 users on a single flat MANET network without any increase in transmission bandwidth. This approach allowed us to achieve point to point ranges across Salisbury Plain of greater than 8kms thus minimising the reliance on networking or node density and maximising manoeuvrability for the dismounted soldier. The original SquadNet waveform was developed in the UK and the adaptions for the UK demonstration were also carried out in the UK, taking about 6 weeks to develop and field. The waveform ran on a fixed frequency mode, but can also run in frequency hopping modes for more discrete and resilient operations.

			Q: At the Future Soldier Technology conference there was a buzz about wideband MANET radios for DSA - what are Thales doing?

			A: Certainly the need for data on the battlefield is growing and wideband communication devices to support data transmission are becoming more prevalent. For dismounted users, data is most important in advance of contact to support commanders plan an attack for example but data is often less useful during contact where the situation can so fluid and intense there is neither the time to continually generate or view the data. Voice will be the most immediate and useful service during this high intensity period. With this in mind, and the need to ensure these voice services at all times, the questions regarding the detection and disruption of wideband MANET radios needs to be addressed or fielding such systems could have significant operation drawbacks particularly in near peer conflicts. 

			The speed of response and accuracy of modern military weapon systems means that the threat in the event that communications are detected is serious. The RF profile of equipment is becoming a beacon and like a visual signature needs to be managed to keep dismounted troops safe from being targeted. Also, it is very important on many operations to maintain the element of surprise which can dramatically increase the likelihood of success. Having a low RF profile to avoid detection is perhaps more important now than it has been in the past.

			MANET is useful for dismounted users where rebroadcast capabilities can provide more robust communications in environments such as jungles, buildings and ships where RF communications are inherently difficult. However wideband MANET networks rely on node density for their robustness, which can constrain soldiers on the ground in a number of ways, including where they can manoeuvre, their maximum dispersal, and the requirement for a minimum number of users to be distributed appropriately over the battlefield to maintain communications. In addition, there are practicalities in terms of burden and logistics associated with the power demand, the need for wideband channels in the spectrum and as mentioned detection/denial of service.

			Thales in the UK developed a frequency hopping MANET solution in a narrowband waveform. This significantly improves point to point range compared to traditional MANET solutions, removing the need for a minimum node density or soldiers needing to be in the right place to relay communications. The solution is low Size, Weight and Power (SWaP), yet provides the voice, location and data services needed to support dismounted soldiers. The solution has also been incorporated into drones and not only enables commanders on the ground to see the location of the unmanned vehicle but also securely take control of it and direct it to support operations such as delivering stores to a specific point/person or to providing surveillance. 

			Q: Will Software Defined Radios (SDRs) deliver their promised flexibility to the user?

			A: SDR technology is here. Modern military radios support a host of waveforms with different capabilities to improve mission success. Waveforms can be easily selected - typically with a channel change - so the use-ability of these products is improving. To get the most from the flexibility offered by an SDR radio, users need to think about ongoing product developments, particularly software and waveform enhancements and how to capitalise through-life on the flexibility and evolving capability offered by SDRs. Suppliers will continue to develop waveforms for their platforms, either through private funding or to meet other operational requirements. These waveforms may be made available and be beneficial to existing customer. 

			Through-life, specific customers may have their own particular needs to address new conflicts/threats and this may be achieved with a waveform change whether that be a new mix of services, larger network size, more relays, different security, low probability of detection or anti-jam capabilities. To realise these aspirations and get the full value from an SDR investment, supplier will need to be willing to work with customers and third parties to support and develop new capabilities. 

			Delivery of the through-life capability will not only impact the radio waveform but also the application where the capability is realised or controlled. Inflexibility or commercial unwillingness around either the waveform or the application will prevent new capabilities being implemented efficiently so the benefits and investment in SDR will not be realised.

			Q: Will SDRs simplify the integration issue?

			A: Radios supporting multiple channels and/or waveforms will simplify the hardware integration issues as potentially multiple radio can be replaced with a single radio. However, the flexibility of SDR platforms and new waveform techniques also provide users with more capability and complexity. Every user can have a data capability although some may be a data provider, providing information such as HUMS, stores or an environment sensor. Other users may need to review and act on the data and will require a display with decision support application(s). Data for decision support may be gathered locally but may also be from further away through remote sensors, data analysis tools delivered through other bearers. Integration of the various comms, data analysis tools, applications, display devices, power supplies and routing devices are key to delivering maximum capability and support to users. Thales in the UK is creating a Land Concept Demonstrator to connect various products together in different configurations to enable experimentation and benefit analysis for different solution configurations against specific use-cases. Products will be provided primarily from the Thales portfolio, particularly tactical communications products, but the demonstrator can also host products from other vendors. The demonstrator is configurable with capabilities designed around the key components including HQ, vehicle, UAV, dismounted commanders and the rifleman. This capability will enable us to collectively address the full integration scope, including reconfiguration of hardware for different roles and SW reconfiguration of hardware for new missions.

			Q: What is unique about the Thales approach to tactical communications? 

			A: Thales’ approach to address dismounted users’ needs is different to other suppliers because it focuses on what soldiers really need: good voice, location tracking, and data for C2 applications in a low SWaP, long endurance package with a low spectrum requirement, good LPI and LPD and that do not constrain manoeuvrability. That’s why we use multi-service narrow band waveforms. These waveforms are much better suited to the military user as they are inherently longer range, providing the most freedom of manoeuvre and removing any need for minimum node densities and manoeuvre constraints. They also support networking, so where the environment is difficult, such as in buildings or ships, networking can maintain team communications. Narrowband waveforms have very low duty cycles and can frequency hop so are very discrete to operate and difficult to direction find or interfere with. Practically, they use much less spectrum and have a much lower power drain hence longer battery life and autonomy. 

			Video services still require a wideband radio, but why burden everyone one with a wideband radio and its limitations and workarounds when only a small number of users need video? Where the threat is minimal, video services can most reliably and economically be provided by commercial technologies. This is where a “golf-bag” approach to communications can be very useful. Where the adversary is more challenging, maintaining core services is a focus. The use of multi-service, frequency hopping, narrowband waveforms (available in many Thales products) ensures these core services are in place and reliable. Elsewhere the NATO Narrow Band waveform and the US WREN Narrow Band programme are developing similar waveforms with simultaneous voice, PLI and Command and Control (C2) data with Electronic Counter-Countermeasures (ECCM) capacities.

			Protecting wideband transmissions in the presence of a more capable adversary requires more specialist techniques. Commercial solutions cannot be relied on and can be disrupted even by a motivated amateur. Military level protection for wideband services are being developed but will be sensitive and expensive so limiting the use of this technology to the specialist / essential users. 

			Q: Are there any interesting technologies or developments that Thales are working on in the UK? 

			A: Thales in the UK has been working on adaptive bandwidth waveforms for the past 18 months and how this technology can be implemented in a low SWaP and lower cost package for dismounted soldiers and unmanned vehicles. We are currently building a prototype to provide a mix of multiplex services. This technology will enable dismounted commanders to manage communications based on the threat in a single SDR. To implement this kind of waveform we need to progress a new generation of SDR to not only take advantage of the latest processing capabilities but to develop a more configurable transceiver solution. Recent transceiver trend in the military market have been to provide wider frequency choice but this is detrimental to the performance across all the bands so range is traded for frequency flexibility. The Variable Bandwidth Waveform requires more control and performance in the transceiver design. Current transceivers are not flexible enough for this kind of waveform development. Many current transceivers used in military products tend to be developed for the commercial market so are not optimised for military users, particularly dismounted users, in terms of size, power consumption, performance and resilience. 

			Cognitive Radios - Thales UK is also using the flexibility offered by SDR platforms to develop a more cognitive radio approach to manage band usage according to interference and even waveform changes as threats evolve. We cannot guarantee that everyone will be in the network when a change channel/waveform command is given so we are building some intelligence into the radios to allow them to follow if they are left behind when the rest of the net changes. This transition needs to be secure so it is not exploited and the period needs to be minimised so nets do not get fragmented and information is lost. 

			Q: Will Thales be responding to the UK MoD’s 
PRR RFI? 

			A: Thales has been engaged with UK MoD on dismounted communications solutions and demonstrations including the Army Warfighting Experiment over the past few years .The PRR RFI is welcome and Thales will respond. Currently we see the UK designed and manufactured SquadNet radio as a good fit but we will monitor the developing opportunity and requirements to ensure we offer the UK MoD the capability they require. n
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			Effective, Easy Clean Connectors for Soldier Systems

		

		
			Soldier Modernisation talks to Simon Koehler, Product Manager Circular Connectors at ODU about their ODU AMC® Easy-Clean connector range

		

		
			The last decade has seen a steady reduction in the size and weight of almost all kinds of electronic equipment. Many formerly fixed-base items are now portable, or even wearable. That, in turn, has driven the development of innovative interconnect solutions and the introduction of miniature form-factor connectors. The military market—with its stringent environmental requirements, extended development cycles, and product lifetimes—has not been immune to this trend. This is driving military connection systems towards smaller and lighter connectors, while maintaining or increasing performance and accommodating more and more new technology.

			Infantry soldiers have long been burdened by heavy loads; today’s soldiers still carry an average load of 87 to 127 pounds on extended foot patrols. According to the U.S. Department of Defense, this literal burden has resulted in increased musculoskeletal injuries. Every decrease in equipment weight reduces fatigue and decreases response time. In combat, those savings can mean life or death, so reducing weight without compromising the mission is a priority. Reducing weight while raising interconnection means that today’s connectors must be lighter, connect with any device and be able to handle all types of temperatures, whilst being rugged enough for all terrains.

			This raises another issue how to keep the connectors clean and effective when interconnecting or wading through water, mud, snow etc., stopping to clean connectors must be quick and easy without losing effectiveness.

			Q: With this in mind ODU have produced a new range of connectors, ODU AMC® Easy-Clean. Could we look at the AMC Connectors – how easy are they to clean and why?

			A: If you take a close look at the ODU AMC® Easy-Clean, you can see that the plug forms a flat surface when unplugged. This feature is especially useful in the field. Every soldier/user knows that good radio communications are a key element of tactical operations. In the event of a communications failure, a solution to the problem must be found quickly. Every interface and the whole system have to be checked in record time. Our Easy-Clean speeds up this process. There is no need for an additional cleaning set with brushes and cleaning agents. It is enough to clean the contact surface from dirt like mud and dust by a simple wiping process on the mating surface. This process is possible even under bad visual conditions and the connector can be plugged in again blindly through 5-finger coding after the cleaning process.

			Q: Within which parameters can the connectors be used in terms of temperature, times of use, etc. What products can be used to interconnect with AMC?

			A: Our AMC® Easy-Clean can operate in a temperature range of 51°C to +125 °C due to its extremely robust and stable design. The quality standards of our customers and ourselves are very high. That is why we enable our customers with our Easy-Clean connectors more than 5,000 mating cycles. The user- and maintenance-friendly design of the connector makes the AMC® Easy-Clean a perfect choice for portable radios, reconnaissance equipment and rugged PCs, but also for all devices that are inevitably exposed to pollution due to their application and that require a rapid solution in the event of a malfunction. n

			For more information: 
www.odu-connectors.com/odu-amc
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			Connecting the Special Forces community

		

		
			Soldier Modernisation speaks to Stu Bradin, Founder - CEO, Global SOF Foundation

		

		
			Q: Could we look at main problems facing special forces at the moment in the field? 

			A: No one can accurately predict where special operations forces (SOF) will fight in the future, but some trends give us great insight into what SOF will be asked to do. The major adversaries like Russia, China and Iran all have doctrine focused on avoiding major theater conflicts. They seek to fight in the area between conflict and competition, often referred to as Irregular Warfare, and they will use surrogates, cyber, electromagnetic, information, economic and political warfare capabilities. These countries have moved into Eastern Europe, the Middle East, Africa and Latin America in order to influence weak governments with large quantities of natural resources. As Irregular Warfare becomes more important and prevalent, SOF will be required to operate in smaller numbers with partnered forces, for longer durations, in large urban areas, and often in nations with a lot of political uncertainty. Capabilities that can mitigate the challenges associated with these environments are needed now.

			Q: Is there a technological solution to those? 

			A: Each nation will have different requirements. There is no single material solution that can solve the challenges inherent in Irregular Warfare, especially because it requires constant and rapid innovation in order to outpace adversaries. We must avoid playing catch up in defense innovation because once you lose the decisive edge it is extremely hard to recover. SOF will require capabilities that challenge science and technology and that push capabilities to the edge where the operators can make better and faster decisions. The cycle of developing and fielding a capability will have to be reduced to months and not years. The constant change in technology will also require constant change in formations. The culture of defense procurement will have to change.

			Q: Why GSOF, how are you looking to help Special Forces personnel? 

			A: The people that make up the special operations community are its most important asset. And although Irregular Warfare is not solely about SOF, SOF is a huge contributor. The mission of the Global SOF Foundation is to be the professional association that convenes the SOF community to ensure the good guy network is active and connected. Our industry partners provide capabilities that support interoperability and ensure a decisive edge over our adversaries. Our symposiums bring together current and future SOF leaders, policymakers, academia and industry partners to address some extremely complicated challenges. Our events convene the SOF community and allow for relationships based on trust to grow.

			Q: What can people look forward to at GSOF in Poland? 

			A: The Global SOF Symposium - Europe in Warsaw, Poland, 26 - 28 October 2021, will have approximately 500 attendees from 25-30 nations. The agenda addresses the challenges of Irregular Warfare in Central Europe, and the expo will allow special operations leaders to see some of the most innovative capabilities that will provide their forces with a tactical advantage. The event will be educational but also a great opportunity to build relationships and network. It will also be a lot of fun. n
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			GLADIUS 2.0: networked solution for the digitized battlefield

		

		
			Facing the military challenges of today’s global conflicts, joint task forces are highly reliant on information speed to ensure dominance on the battlefield. Besides firepower, mobility and protection, exchange of information, free from disruption and entire, between dismounted soldiers, their fighting vehicles and their military command is the key to fully accomplish their mission. The Soldier System GLADIUS 2.0 combines all these four features for mechanized and dismounted troops by integrating high-end technology components into one system, which overcomes those enormous challenges. 

			With over 40 years’ experience in network solutions, mission systems and simulation solutions to military, governmental and commercial customers worldwide, Rheinmetall offers high knowledge and state-of-the-art solutions as a system-of-systems provider.

			Rheinmetall has been digitalizing the "last mile" since 2006, developing and improving the GLADIUS Soldier System and delivering the latest version "System Panzergrenadier" (system for armoured infantry) for Germany’s contribution to NATO’s spearhead Very High Readiness Joint Task Force VJTF 2023, known as "IdZ-VJTF". IdZ-VJTF integrates more than 130 sub-systems from over 30 sub suppliers, with all integration responsibilities managed by Rheinmetall Electronics. 

			Our experience and expertise in the design, development, and production of soldier systems helps to ensure a decisive advantage in combat. 

			Stable connectivity, real-time situational awareness, platform to soldier systems integration, proven sensor-to-effector networks and autonomous systems all contributes to increasing the combat performance of each element of the integrated system on the digitized battlefield.

			The Soldier System GLADIUS 2.0 

			GLADIUS 2.0 combines highest standards of protection, communication and up to date situational awareness for each individual soldier. It is modular, flexible and able to integrate a large number of subsystems as a result of its open generic system architecture design. 

			GLADIUS 2.0 follows a holistic approach enabling us to meet customer requirements around a C4I core system, clothing, protection, load carriage, weapons, reconnaissance and sighting sub-systems.

			GLADIUS 2.0’s design and universal interfaces help it to provide:

			•	Flexible and extendable interfaces such as NATO Generic Vehicle Architecture (NGVA) for future proofing 

			•	Modular configuration and scalability to deliver the best function to weight ratio

			•	A comprehensive communications platform, including embedded IT Security 

			•	Multi role configuration and role specific views to reduce cognitive and physical burdens 

			•	Optimized sensor-to-decision and sensor-to-shooter networks 

			•	Digital Core with High Definition Audio 

			The optimization of data, communication and information flow ensures information is delivered on time and supports NATO interoperability.

			Advanced and efficient power management keeps the system running as long as possible by analyzing consumption and continuously adapting supply to meet system demands. 

			Rheinmetall works closely with its customers through workshops, studies, trials and test to ensure requirements are satisfied and user benefits of the system are maximized. 

			The Tactical Management System TacNet

			TacNet provides functions far beyond those of conventional command and control systems. It controls the functions of a sensor-effector network via standard interfaces such as the Generic Inter-Vehicle Gateway (GIVG) or NGVA.

			TacNet constitutes the control centre for a combination of platforms, sensors and effectors and give users situational awareness across the battlefield. 

			The incorporation of Artificial Intelligence (AI) helps the user stay focused on the mission target by providing information available that is relevant and appropriate to the profile of the soldier.

			Embedded IT-Security fulfills the highest requirements, with information up to NATO SECRET always encrypted. Full digital audio configurations can take the advantage of the embedded IT-Security.

			In summary, TacNet underlines the holistic C4ISTAR system approach.

			Vehicle Integration

			To deliver full combat power, the Infantry Fighting Vehicles (IFVs), their crews and dismounts should be fully integrated and operate cooperatively. 

			IFVs offer protection, mobility and equipment support. Furthermore, they can boost mission efficiency of the dismounts by allowing access to the IFV’s sensors, effectors and communication systems.

			For VJTF 2023, Rheinmetall has integrated GLADIUS 2.0 into the PUMA IFV to deliver "System Panzergrenadier". This provides interoperability of all respective elements up to company level. The integration of other vehicles into GLADIUS 2.0 is possible as the concept is platform agnostic.

			In complex future operating environments, it will be essential for the IFVs and soldiers to operate together in a coherent network to gain mission success and maximize combat power. 

			The Networked Soldier

			The Networked Soldier principle is a centralized data exchange of information. Each soldier, each vehicle, each sensor and each weapon station is an element of the data network and linked to each other. Each participant gets the relevant and latest data for their mission, to increase situational awareness and for concentration of effort as one coordinated unit.

			Rheinmetall has digitized the sensor-to-shooter capability within the system for fast and precise target engagement. 

			Decision support cycles are enhanced through the incorporation of AI to reduce cognitive load. 

			Integration of Autonomous Systems including Manned-Unmanned Teaming (MUM-T) into the Networked Soldier will provide logistic support, reconnaissance or direct weapon effects.

			The Networked Soldier allows for flexible and modular integration of surveillance equipment, augmented reality and night vision capabilities to help deliver a decisive advantage and contribute to mission success.

			Outlook – what comes next

			Rheinmetall continues to work on the next generation of Soldier Systems to optimize and increase performance. Areas of current focus include: new power supply capabilities with lower weight; implementation of smart textiles; improved sight systems; integration of AI swarm technologies; bio-sensors and digitization of the health monitoring; and rescue procedures. n
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			Better Connections for Better Decisions

		

		
			Fischer Connectors’ Defence Solutions Help Connected Soldiers Make Better Decisions Faster

		

		
			Soldier modernisation programs take on new urgency as funding priorities shift and operational demands increase. Fischer Connectors is laser-focused on the challenges posed by resource constraints and changing operational environments. Its defence connectivity solutions offer new capabilities and innovative, economical approaches to help soldiers and commanders at every level make better decisions faster – when observing, orienting, deciding and acting (OODA) in unforgiving operational environments. 

			There is no doubt that military forces worldwide are adapting their equipment and operating models to new levels of operational intensity. As the US Army Vision describes, forces are refocusing on “high-intensity conflict […] in dense urban terrain, in electronically degraded environments and under constant surveillance” 1.

			Today’s modernisation efforts are increasingly focused on optimising the ability of individual soldiers and small units to share and process information using advanced digital technology. The digital “revolution in military affairs” is happening as four key technologies have matured: artificial intelligence, augmented reality, miniaturised inexpensive sensors and efficient wearable power supplies. These four critical technologies create unprecedented demands for connections capable of handling massive amounts of data with minimal power and weight.

			The four revolutionary technologies are evident in the US Army’s Integrated Visual Augmentation System (IVAS), recently approved for production. IVAS needs all four technologies to deliver its full capability, and the rush is on for effective, modular solutions to complement the massive latent capability of this new system. In the US, Army acquisition authorities are searching for soldier modernisation solutions including “body-worn systems, hand-held devices, smart lightweight electronic components and information processing to increase soldier manoeuvrability and protection through on-soldier sensing, remote sensing and knowledge management.” 2

			But what advantages will these revolutionary technologies bring on the battlefield? Unlike a new warhead with easily measurable qualities like accuracy or penetration, soldier-worn systems require a different yardstick. These systems connect soldiers with many types of information, and their advantage is measured in the quality and speed of decisions – those made by individual soldiers, and by commanders at every level. To take full advantage of revolutionary technologies, soldier-worn technology must collect and distribute information – that is, this technology must gain and maintain “connectivity” at each stage of the decision-making cycle.

			Fischer Connectors is meeting these new requirements with solutions that enhance connectivity at every phase in the decision-making cycle – observing, orienting, deciding and acting (OODA). Soldier-worn technology has to contribute to rapid information processing, and Fischer Connectors provides the products to move information swiftly, reliably and with minimal power and size.

			Observing: Soldiers operating in dense urban environments need more than their own eyes to observe and detect threats. Observations from unmanned aerial vehicles (UAVs), sensors, advanced optics, even satellite imagery and video are now available at the lowest levels of the chain of command. How can these sources be sorted, integrated and processed to understand the environment, without overwhelming the observer? Too many devices, connected in a web of cables, make tactical observations more difficult for soldiers in fast-changing situations.

			Fischer Connectors contributes to efficient tactical observation through a large variety of ultra-rugged, compact and easy-to-use connectivity solutions. Fischer Freedom™ connectors and cable assemblies offer the latest technology, with enhanced interaction design, integration capability, and plug-and-go functionality. The Freedom technology allows soldiers to connect and route observation devices in any direction, ensuring that external cables always run straight to the device. Straight connections allow soldiers to manage more devices with lightweight, uncomplicated connectors. Straight connections mean shorter cables, fewer tangles and better usability because equipment is lighter and faster to set up.

			Orienting: Which observations require immediate attention? Which must be reported, and which can be ignored? Unless the soldier can orient rapidly and accurately, observation data – and expensive sensor equipment – can be wasted.

			Fischer Connectors helps soldiers orient efficiently on tactical threats by providing reliable power and data connections to the new Wearin’ tactical hub. Using military-standard Fischer Connectors solutions and the lightweight, body-worn Wearin’ hub, a soldier can move data efficiently from multiple sensors and communication devices onto the End-User Device (EUD) for processing and evaluation. Fischer Freedom™ connectors and cable assemblies deliver rock-solid power and data connections with IP68-level sealing, while eliminating key codes and delivering 360º mating freedom.

			Cable-free solutions can also be achieved by integrating the panel plug directly into the housing of wearable devices such as radios, bodycams, LEDs, and alert systems or biometric sensors. These wearables can be mated quickly and easily to ready-to-use cabled receptacles or receptacles with the new Quick Detach System fitted into the fabric of a smart tactical vest.

			Keeping multiple devices in view and reliably connected through the hub allows soldiers to focus on the data – instead of on the devices and connections. Better focus can lead to faster, more accurate orientation to threats, maximising the impact of soldier-worn sensors and communication devices.

			Deciding: When the soldier and unit are correctly oriented, options have to be defined and a course of action selected. This takes fast, accurate communication within the unit, and between the unit and its headquarters, adjacent units and supporting elements.

			Fischer Connectors’ Defence products add reliability and speed to military decision-making processes by keeping soldiers reliably connected to their communications and sensor suites. Shorter cables, a compact, efficient hub and tight power and data connections minimise “out of communication” challenges that slow decision making and add risk in tactical environments.

			Acting: When a decision is made, soldiers need to be able to move, act and communicate rapidly and accurately. The new Wearin’ connected vest is a revolutionary step forward in connected soldier mobility because it minimises external snagging hazards and allows instant connection or disconnection of wearable devices. By using a single battery to power all the soldier’s body-worn technology, the Wearin’ solution lightens the soldier’s load, increasing agility and speed of movement. No soldier should have to think about connected devices when the time comes for decisive action, and the Fischer Connectors/Wearin’ solution – improved connectors, tactical hub, low-profile cables and optimised power management – is the ideal approach for helping soldiers act with maximum effect.

			The next generation of soldier-worn equipment will allow individual soldiers to apply information and insight once available – if at all – only to higher commanders and staff. Keeping this information moving – rapidly, reliably and efficiently – is Fischer Connectors’ mission on the modern battlefield. n

		

		
			New at Fischer Connectors

			Military OEM design engineers of wearable devices and tactical vests can simplify their designs and connectivity solutions with Fischer connectors and cable assemblies, which optimise soldier productivity at every step of the decision cycle – observing, orienting, deciding and acting.

			The plug-and-go Fischer Freedom™ Series with 360º mating freedom has been specially engineered to optimise cable and power management. The panel plug can be directly integrated into the housing of wearables such as sensors, bodycams, LEDs, IR beacons, flash drives, etc. These wearables can quickly be mated to the ready-to-use cabled receptacle with the new Quick Detach System fitted into the fabric of Wearin's new connected vest (read SoldierMod 26). 

			Intermateable with other NATO STANAG 4695 connectors and compliant with both MIL-STD-810 and MIL-STD-202, the field-ready Fischer UltiMate™ 80 connector is exceptionally rugged by any market standards and provides environmental and mechanical performance and endurance that outperform by far other suppliers’ similar connectors. The new Fischer UltiMate™ connector in size 15 meets special power and high-speed data requirements for further design and technology developments with various contact layouts (up to 27 signal and power contacts).

			The ultra-dense Fischer MiniMax™ Series pushes the boundaries of connector engineering in rugged miniaturization, high-speed data transmission, and sealing, with high-speed AWG24 Ethernet data transfer and enhanced IP68 sealing down to 20m/24h.
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			Dstl Leads the Autonomous Charge

		

		
			The UK’s Defence forces are entering an era of significant change, as outlined in the UK government’s Integrated Review of Security, Defence, Development and Foreign Policy and the Defence Command Paper. The Army will receive significant investment in order to become more agile, integrated, lethal and expeditionary. 

			The Command Paper states that: “The Army of the future will be leaner, more lethal, nimbler, and more effectively matched to current and future threats. The new structure will reorganise the Army into more self-sufficient Brigade Combat Teams (BCT) able to meet demand by drawing on their own dedicated logistics and combat support units.”

			Dominating territory will remain a principle of warfare, and the light brigade is likely to be widely dispersed to reduce vulnerability to fires, so resupply will be an increasing challenge. Key factors in any solution will be to reduce un-necessary risk to soldiers engaged in resupply tasks, improve the efficiency of resupply and provide the commander with increased operational flexibility.

			The Defence Science and Technology Laboratory (Dstl) has been researching the potential utility of autonomous systems for resupply operation to provide greater capability and utility for the Army. Exploiting the rising capability of commercial ‘delivery drones’ and self-driving car technology, The Autonomous Last Mile Resupply (ALMRS) project, run by Dstl through the Defence and Security Accelerator (DASA) with the Army, looked at a wide range of innovative systems to explore how these might enhance battlefield logistics. Prototypes were successfully demonstrated as part of the Army Warfighting Experiment 2018, leading to Project THESEUS.

			Project THESEUS, the development and operational field experimentation of autonomous logistic resupply systems, was announced by the Secretary of State for Defence in March 2019, following the progress made by the innovative Autonomous ‘Last Mile’ Challenge led by Dstl. Project THESEUS, now being led through the DE&S Future Capabilities Group (FCG) with Dstl support, aims to define and deliver an end-to-end automated ground and air resupply network, enabled by a logistic information system, available 24/7 in all weather conditions.

			As an early part of Project THESEUS, two contracts collectively worth £5 million were awarded in March 2020 to HORIBA MIRA and QinetiQ to produce a number of uncrewed ground vehicles (UGVs) and enabling autonomous systems as part of advancing Ministry of Defence (MOD) Transformation Fund commitments for the British Army.

			The contracts form part of early de-risking work to increase the MOD’s understanding of the capabilities of these systems in areas such as mobility and safety, enabling the Army to take the project to the next stage. Alongside other Army RAS projects, these contracts demonstrate the continued commitment to progressing Robotic and Autonomous Systems as innovative approaches for developing future Land force capability. These systems will be used to undertake a series of technical evaluations and user utility assessments with the British Army and other users to rapidly advance MOD’s understanding under the ‘Prototype Warfare’ agenda.

			With a view to future interoperability in mind, Dstl has also conducted a number of in-depth trials both in the UK and with our partners in the US as part of the Coalition Assured Autonomous Resupply collaboration. 

			Colonel Matthew Ware, Interim Head of Capability for Combat Service Support said:

			“Robotic and Autonomous Systems will provide commanders with more options to support a Land force operating at greater reach, dispersal and higher tempo. We look forward to ongoing collaboration with Dstl, wider Defence, and our strategic and commercial partners as we drive forward this ground-breaking and exciting project.”

			In early 2021, Dstl received delivery of the two UGV types each capable of carrying payloads of up to 750kg to frontline troops. Three all-terrain VIKING 6x6 UGVs, supplied by HORIBA MIRA use advanced AI-based autonomy, based on visual terrain recognition to enable GPS-denied navigation. Two TITAN UGVs comprise a tracked system based around a modular mission system software architecture, employing LIDAR and stereo vision as the primary means to detect its environment. Experimentation and testing of these differing systems will inform further understanding of the capabilities that these autonomous systems can provide and implications for their integration with the wider defence logistics system.

			The vehicles are now being used by Dstl to conduct scientific and user trials with the Combat Service Support Training and Development Unit (CSS TDU) based in Aldershot, and other British Army units. The work will seek to increase understanding of system potential and limitations to reduce the risks specific to acquisition of the Joint Tactical Autonomous Resupply and Replenishment (JTARR) capability, but will also develop deeper knowledge for the Army’s future employment of more advanced autonomous system capabilities.

			Guy Powell, Dstl’s Principal Technical Authority, said:

			“The Dstl THESEUS JTARR aims to inform requirements, benefits and opportunities associated with Robotic and Autonomous Systems and to understand their maturity and robustness to operation in complex and contested environments.”   

			Robert Mohacsi, Senior Commercial Manager for Defence Systems at HORIBA MIRA, said:

			“Autonomous systems present the British Army with game changing capabilities, redefining how we will conduct future operations. Building on more than a decade of experience in deploying autonomous technology into military applications, HORIBA MIRA has applied an agile and fast track approach that will enable the Army to field this equipment and meet its critical objectives. We are immensely proud that VIKING, with its market leading capability, has been selected to support this critical programme.”

			Speaking on award of the contract, Mike Sewart, Director for Research Experimentation and Innovation for QinetiQ said:

			“Working to the principles of “Prototype Warfare”, as adopted by the British Army, the Joint Tactical Autonomous Resupply and Replenishment (JTARR) risk-reduction contract is a prime example of how QinetiQ is taking an agile approach to delivering solutions into the hands of the military for evaluation whilst continuing spiraled capability development.”

			The Viking and Titan UGVs are also hybrid electric drive vehicles with stored on-board power and, along with larger electric systems that are being trialed by the Army on the Foxhound and Jackal vehicles, reaffirms the MOD’s commitment to tackling climate change. n

			Author: Pete Stockel, Dstl Fellow, Technology Strategy Lead - Autonomous Systems
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			Evolution of High Density Electronics for Rugged and Portable Defense Systems

		

		
			Bob Stanton, Director of Technology, Omnetics Connector Corp.

		

		
			In today’s digital battlefield, miniaturized digital systems are being designed and deployed to extend soldier worn capabilities. These designs and capabilities are enhanced with the use of advanced portable radar systems, which can include technologies like phased array and multiple beam focusing, able to provide extensive data about the battlespace surrounding our defense teams on the ground. These systems are often coordinated through military satellites collecting and distributing data to, and from, Strategic Control centers. 

			Advanced military satellites, similar to this NASA image, include basic communication channels as well as multi-spectral surveillance data gathering cameras. Information gathered can be sent to a geospatial intelligence, (GEOINT), system that utilizes image analysis software, driving higher speed digital signal data comparisons. Images and data are rapidly transmitted to and from analysis computers that assess potential threats as well as target areas. Management centers can then control focus specifically for higher resolution detail to review and establish operation plans. When required, the remote satellites can direct drones flight paths, UAVs, aircraft and nearby ships for additional maneuvers and aim weapons at critical sites as needed. In-flight weapons, as well as UAVs, can relay precision point position and ranging data derived from LIDAR imaging devices on board back through the satellite to control for final activation.

			Digital battlespace technologies have expanded and are spreading globally as near-peer adversaries work to surpass this technology. There is a near peer threat of disrupting communications that adversaries have applied to integrated satellite based defense methods using LEO, (low elevation orbit) constellations as well. Surveillance technology is evolving very rapidly as a myriad of new imaging methods are being integrated into designs. This push for higher resolution frames, (images), as well as higher frame rates, (number of pictures per second), significantly improves image understanding driving speeds upward in control circuitry for device direction and operational control. In turn, very high speed digital electronic devices are adding immeasurable support on the ground. Soldier worn electronics must handle massive data at high speeds and needs to be lightweight, rugged and in high-density packages. Portable computers are more often made on single circuit boards and operate with ruggedized high speed CCD or GaAs chips, and are interconnected with micro-miniature connectors and cable assemblies to the master unit on-board the dismounted warrior. 

			Multi-spectral imaging surveillance systems have continued to enable warriors with night-vision systems for many years and are evolving to include hyperspectral imaging camera technology. New devices apply photon imaging to include ultra-violet and mid-range infrared frequencies. Refracted images can detect critical data about unique materials including radiation and information not previously seen. Surveillance devices mounted on UAVs or satellites overhead can also offer extensive information about the terrain and altitude changes on the battlefront that is beyond the immediate horizon. Specialty armored metals are also detectable and can assist in planning specific deterrent approach during engagement.

			With circuit and signal methods rapidly changing, a critical function of the interconnect solution is to match the electrical requirements and preserve signal integrity. Noise, jitter and skewed signals lose the quality of the information degrading the performance of the units they serve. Portable phased-array radar, for example, requires high speed signal capacity to provide improved ISR, (intelligence, surveillance, and reconnaissance), targeting, weapon delivery, and threat warning systems. Noise free digital signal interconnections, is critical in reducing the vulnerability of radars to electronic countermeasures (ECMs). Electronically scanned arrays, together with sophisticated software, is used to protect variations in environmental conditions, and determine attempts at jamming. Outside interference in forms of EMI, (electromotive interference), or radiation must be protected within the cable and connector. One must remember cables resemble an antenna in many instances.

			High reliability connectors that are used in military defense applications must perform beyond the older standards of reliability, as well as provide high signal integrity. To achieve these design requirements, the micro-miniature connectors are designed using a pin-to-socket format for mating. Pin configuration is a key in design to maintain flexibility and low contact resistance. Bifurcated spring pins are made of tempered BeCu (beryllium copper) to retain high contact when mated. Pin length and cross-sectional area are larger than most consumer designs to give higher mate-de-mate life and to sustain a more constant insertion and withdrawal force. “Micro-Size” connector pins are spaced at 50 mils, (1.27mm) center to center. “Nano-Size” connectors are set at 25 mils, (.635mm), on center to center spacing. Tapered geometry assures a gradual deflection that minimizes unnecessary high insertion forces and improves the range of inter-mate alignment to the socket for a tight fit by compressing the pins into the socket. Pins and sockets are plated with nickel and then over-plated with gold to ASTM standards. Nickel provides a robust surface while gold offers low resistance and also reduces wear. The back of each pin or socket has ruggedized attachment methods for permanent wire or solder lead attachment to the mating element. Pins and sockets are mounted into insulators molded from ruggedized LCP, (liquid crystal polymer), and finally assembled into metal shells used for protection with mounting devices to insure strong interconnection during operations.

			High-reliability micro-miniature connector designs meet demands and are assured of performance in the defense theater. Omnetics Micro-D connectors are qualified to Mil-DTL- 83513 and Nano-D connectors to Mil-DTL- 32139. These connectors and cable are specifically designed for high-density rugged, lightweight performance and are heavily deployed in military, aerospace and satellite technology. System designers can work directly with Omnetics on-line to insure proper selection of standard connectors and/or to vary the designs to meet packaging and or wiring requirements. As digital speeds increase, designers can work directly with “High Speed Digital” design specialists using solid model imaging and signal speed simulation software to solve the issue. Special shielding and selection of unique plating metal is available. Outer shell, over-molding can be added to improve the connection processes for gloved warriors. Unique shell shapes and requirements are quickly adapted to the military quality interconnect designs by collaborating with your Omnetics sales person on your applications specific requirements. n

			For more information, visit: www.omnetics.com

			Email: bstanton@omnetics.com 

		

		
			Satellite Multi-Direction

		

		
			Weapon Targeting Image 

		

		
			
				[image: ]
			

		

		
			Optical revolution in the connected battlespace 

		

		
			Soldier Modernisation talks to Mike Lewis, Rifle Sights Mission Lead for ELCAN Specter sights

		

		
			Improving lethality of the modern soldier is a multi-domain challenge, having to balance conflicting system requirements like weight and power against the desire to increase capabilities. It is also an ongoing challenge to navigate the technology landscape and help allied soldiers maintain an overmatch advantage on the battlefield. 

			The wishlist of modern militaries continues to expand. Every piece of equipment we place on a soldier must be lightweight, consume less power, be fully integrated as well as plug and play and integrate cutting-edge technology. New capabilities, not previously included in the man-portable domain, are becoming standard requests like onboard target acquisition and cyber-hardened integrated communication capabilities.

			This sounds like the utopia of the modern battlefield.  Raytheon ELCAN have designed a new fire control sight for soldiers that overcomes many of these challenges. More importantly, Raytheon ELCAN have developed a design framework such that this product will evolve as our battlefield and technology evolves to provide a future-proofed system for the modern militaries.

			Q: Could we talk about the new sight and its use on the modern battlefield? 

			A: It is an exciting time in our product revolution. I see this as the first step of many in our creation of intelligent optics. While relying on our strengths designing rugged, reliable optical systems we have incorporated advanced sensors including an integrated laser rangefinder into a 1-8 zoom scope. We have a digital display injected into the field of view and an onboard ballistic computer. By integrating these capabilities, we are able to evaluate environment and mission data within seconds and calculate a digitally disturbed reticle. This allows a shooter to be more effective, with a faster response to increase their lethality and survivability. As mentioned, I see this as just the first step. Over the next 10 years, this revolution will create an expanding capability for allied soldiers. That future will include networked sights, fused sights, augmented reality, and advanced sensors. 

			During a recent field trial, we had untrained shooters, alongside snipers and trained military on a test range with 600, 700 and 800-meter targets. Not surprisingly, the untrained shooters missed every target at those ranges with conventional weapons and optics. With the DFCS, the untrained shooters hit 100 percent of the targets at 600, 700 and 800 meters. The impact this system has on reliability, effectiveness and ultimately survivability of soldiers is evident.

			Q: Can we discuss your current product development (strategy)? 

			A: Our product development strategy is focusing on two main areas. First to expand the missions that we support, second to increase our advanced capabilities. To expand our mission support we have been looking at strengthening our performance on adjacent platforms like machine guns, extending our range and developing CQB capabilities. For machine guns, ELCAN Specter sights are now evolving the weapon’s role from suppressive fire to an effective targeting tool. The success of our product development has always been driven by our customers’ requirements. By working closely with our customers, we tailor our developments to meet those needs.

			Our advanced capabilities are focusing on increasing lethality as well as enabling soldiers to be more effective within the battle space. The integration of more capability into lightweight, modular packages will enable soldiers and command to make quicker decisions under any conditions. 

			Q: What advanced capabilities will you be integrating? 

			A: We are adding wireless communications and cameras to the sights to allow sharing of both images and information between units and command. Advanced software processing will also enable active target tracking and augmented reality capabilities. 

			Q: Can you tell me more about the Danish Program and the reasons they selected your products?

			A: I can’t speak on behalf of the customer but I can tell you that we are excited about continuing our support for our Danish Allies. We have started deliveries on this program. DALO have selected our DR 1-4x for their rifles and light machine guns and our DR 1.5-6x for their heavy machine guns. The choice of all three weapon-platforms demonstrates the ruggedness and reliability of our sights. 

			DALO has also upgraded the sights to include an ambidextrous lever, integrated laser safety filter and integrated rail, this allows any member of a squad the use of any weapon and helps ensure the safety of the user and the equipment. 

			Q: What does “future-proofing” mean for a soldier sight/system?

			A: An important part of supporting our customers is developing products that can evolve through this optics revolution. Our design strategy is to use a modular approach such that as technology evolves we can upgrade sensors, controllers, power management and communication. We would like our customers to think of our product as a dynamic solution that will evolve with them and develop new capabilities to help them achieve and maintain an overmatch advantage in a connected battlespace. 

			Q: What benefits do these provide to soldiers?

			A: The benefits can typically cover two fronts. One front is focused on increasing effectiveness, improving accuracy, and reliability. The second front is managing the information that is flowing to the soldier and distilling that down to actionable information that can be applied instantly. As an example, our current DFCS (digital fire control sight) takes eight pieces of mission information including temperature, humidity, atmospheric pressure, range, weapon, ammunition, and weapon tilt, and reduces that down to a ballistic solution in a split second. This helps soldiers increase the chance of first hit on target, making them more effective and keeping them safer. 

			Q: What is your technology horizon or timeline for incorporating these advanced capabilities?

			A: The timeline for these advanced capabilities is typically paced by two challenges - managing the weight and power. As we add these advanced capabilities they obviously add weight and power demands. We know that every gram matters for a soldier so challenging industry on weight solutions is critical. I have had many discussions with our customers in which they know that power management is a pacer for the technology and therefore product development. Technology, like the powered rail or wireless power, will be key enablers for our developments. In line with the future-proofing concept and constant evolution, we view more of a gradient of capabilities rather than a fixed horizon. But to your question, some of these capabilities like our DFCS are ready now. Each year over the next 3 years will see many of these capabilities go live as part of our product revolution. n
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			Army announces release of DoD counter-small UAS strategy

		

		
			Earlier this year, the Department of Defense leadership approved a new strategy to lead and direct Counter-Small Unmanned Aircraft Systems (C-sUAS) activities across the Department. This strategy will provide the framework for addressing sUAS hazards and threats in a variety of operating environments, including the U.S. homeland, host nations and contingency locations.

			Adversary UAS represent a rapidly proliferating, low-cost, high-reward asset for intelligence, surveillance, reconnaissance and lethal attacks on U.S. personnel and interests. To lead and direct efforts for identifying and prioritizing joint gaps and C-sUAS solutions, the Defense secretary designated the Army as the DoD executive agent for C-sUAS activities. The Army secretary then established the Joint C-sUAS Office (JCO) and designated Maj. Gen. Sean A. Gainey as its first director.

			The approved DoD C-sUAS strategy emphasizes a new approach that is focused on rapid innovation, synchronization of materiel and non-materiel solutions, and relationships with allies and partners. These strategic objectives will be achieved by working through three lines of effort:

			1. Ready the Force: Focuses on the development of innovative solutions using a risk-based approach to guide investment in C-sUAS capabilities. This LOE will guide the rapid development of a suite of solutions that addresses emerging DoD requirements.

			2. Defend the Force: Emphasizes the provision of mission-ready forces that are able to deter and defeat sUAS threats. This can be done through the development of operational concepts and doctrine, establishment of joint training standards and refinement of existing training content.

			3. Build the Team: Stresses partnership with the national security innovation base, federal and non-federal entities, allies and partners to facilitate rapid development and deployment of effective C-sUAS solutions while maximizing interoperability. Leveraging existing relationships and creating new partnerships will enable innovation, prevent technology gaps, and expand information and security data sharing.

			Through the implementation of this strategy, the Department will successfully address the challenge posed by both hazard and threat sUAS operating within the U.S. homeland, in host nations and in contingency locations. Commanders in all of these varied operating environments will have the solutions they need to protect DoD personnel, facilities, assets and missions from both current and future sUAS threats. n

			The strategy is available at: https://media.defense.gov/2021/Jan/07/2002561080/-1/-1/1/DEPARTMENT-OF-DEFENSE-COUNTER-SMALL-UNMANNED-AIRCRAFT-SYSTEMS-STRATEGY.PDF
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			DARPA seeks 'always on' interconnected networks for multidomain mission

		

		
			New program aims to ensure critical data finds a path to the right user at the right time

		

		
			Available and reliable tactical data and communications networks are critical in modern warfare – especially as adversaries seek to disrupt the flow of information across space, air, maritime, ground and cyber nodes. Current military networks, however, are manually and statically configured, stove piped, prone to error, and don’t scale easily. No capability exists to dynamically control interconnected networks (called networks of networks) to ensure warfighters can always send and receive data even in contested environments.

			To provide continuously available network pathways, DARPA recently announced its Mission-Integrated Network Control (MINC) program. MINC seeks to develop software that autonomously configures networks of networks regardless of the communication device or networking resource.

			“The goal is to create an ‘always on’ secure network overlay that gives warfighters backward and forward compatibility across heterogeneous networks,” said Mary Schurgot, program manager in DARPA’s Strategic Technology Office. “MINC aims to develop software that autonomously prioritizes information and communications paths to achieve the Mosaic Warfare end state of agile, self-healing networks that enable cross-domain kill webs in highly contested, highly dynamic environments.”

			MINC will leverage software-defined networking (SDN) technology for remote, intelligent control of heterogeneous networks. Unlike commercial applications of SDN, which focus on homogenous networks, MINC technology will manage multiple data and control layers via a single secure control overlay.

			In the past, the Department of Defense (DoD) approach to building communications systems has modelled a vertically integrated stack. Currently, both DoD and commercial approaches deconstruct this stack and employ open, flexible solutions. Successful DARPA networking and information programs such as DyNAMO, SHARE, SoSITE STITCHES and Network UP have addressed various challenges associated with deconstructing the stack and demonstrated key technologies that MINC will leverage.

			“Innovations from these DARPA efforts have enabled radio and message interoperability, customized data delivery, packet level data security and resilience via data and control plane separation,” Schurgot said. “MINC aims to culminate the paradigm shift from static, manual configuration of closed, rigid architectures by moving towards autonomous, mission-driven approaches where applications and networks adapt with mission dynamics and operator feedback.” n

			For more information and details, view the MINC Broad Agency Announcement solicitation: https://go.usa.gov/xHvrC
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			Why space weather data could transform military operations

		

		
			Soldier Modernisation explores how advances in Earth Observation, specifically atmosphere monitoring with nanosatellite technology, adds a new dimension to mission-critical operations with Nick Bloomfield, a UK combat veteran and now a business development executive at Spire Global

		

		
			Weather can have a dramatic impact on military operations, so accurate forecasting is crucial. Our ability to predict the weather, based on what is happening in the Earth’s atmosphere, paves the way for better strategic and tactical decisions on the ground, in the air and at sea. It is well-known, for instance, that D-Day was postponed for 24 hours due to adverse weather conditions, when the allies were able to take advantage of a temporary calm period to launch their attack. Any more time spent waiting could have compromised the secrecy of the operation and changed the course of history.

			Satellites are one of the main assets used for weather monitoring because they offer comprehensive coverage of the most hard-to-reach places. When paired with powerful data processing capabilities, military strategists can make effective use of vast amounts of weather information, even out in the field. Plans can therefore be built around and mitigated against possible adverse weather conditions, taking into account factors such as the impact of cloud cover on visibility and what equipment is needed for soldiers to operate effectively. 

			The satellite technology used for weather monitoring has advanced in recent years. We are now able to monitor hundreds of weather variables, covering multiple layers of atmosphere. Not only can we monitor and predict weather events like wind, rain, and storms happening just above the Earth’s surface, we are also able to understand what happens in the upper part of the atmosphere and in space – collectively this is known as “space weather”. 

			Space weather events – including solar flares, radiation storms, and ionospheric storms – can all be monitored to determine what impact they will have on the performance of the space-borne and ground-based systems that soldiers utilise in the field, such as GNSS and communications equipment. Advances made in the monitoring, modelling and forecasting of space weather events can therefore support more accurate and proactive decision-making, increasing the safety and likelihood of success of operations.

			One company at the forefront of space weather monitoring is the data and analytics provider Spire Global. Using a constellation of more than 110 Low Earth Multi-Use Receiver (LEMUR) nanosatellites, it acquires valuable datasets and powerful insights about Earth from space – the ultimate vantage point. It then enriches the data with predictive technology, enabling decisions to be made with confidence, accuracy, and speed. Spire is working with governments and the military to realise the potential of this data. We have asked Nick Bloomfield to explain more. 

			What is Spire doing in the field of Earth Observation, particularly weather and space weather monitoring?

			With our Earth Intelligence data from the planet’s surface and atmosphere, as well as space weather data, you can build a detailed picture of what is happening on and around our planet. Data is collected via our low earth orbit constellation of nanosatellites using radio frequency (RF) sensors. This is then processed into actionable information and intelligence.

			The use of small, low-power, passive sensors has allowed us to develop a large constellation of small but capable satellites. As a result, we are able to sense the atmosphere with global coverage and high quality weather data collection. We collect a great variety of data parameters that span domains from the Earth’s surface up to near-Earth space. These include wind strength and direction, wave height, soil moisture, sea ice, temperature, pressure and total electron content (TEC).

			What type of data does Spire collect and how is it used for space weather monitoring?

			Our primary Earth Intelligence sensor is a GNSS receiver onboard the Spire satellites. This tracks multiple dual-frequency GNSS satellite signals in a “limb sounding” or “radio occultation (RO)” geometry. This means that the radio signals penetrate deeply into the atmosphere allowing the receiver to make estimates of its properties. In particular, we routinely collect and process large volumes of TEC data. This is a measure of the overall density of the ionosphere and is sensitive to space weather events. The GNSS receiver can also detect the small ionospheric irregularities that cause RF scintillation (that is rapid changes in a signal’s amplitude and phase). 

			The ionospheric TEC is the largest error source for single frequency GNSS systems. While dual frequency GNSS receivers can remove this error, the TEC can still impact convergence times for precise navigation applications. GNSS systems can also suffer poor performance or loss of service due to ionospheric scintillation and this cannot be mitigated through the use of dual frequencies.

			We have also developed the Spire TEC Environment Assimilation Model (STEAM), which enhances our ionospheric data with other datasets and a background model. STEAM produces accurate real-time ionospheric products and makes them available via a well-defined API that can be integrated into customers’ own systems. The use of LEO observations improves the spatial coverage of the ionosphere over that which can be achieved from using only ground data. This is especially important across oceans and other difficult to access areas.

			How does your current expertise help you to pioneer new space weather monitoring techniques?

			We are a specialist in nanosatellite technology and RF payloads, and we design, manufacture and operate a growing constellation of multi-payload nanosatellites in Low Earth Orbit (LEO). We use remote RF sensing (namely GNSS-RO and GNSS Reflectometry), track AIS or ADS-B signals from ships and aircrafts and deploy machine learning to collect and process Earth Intelligence data with speed and accuracy. 

			Data and analytics are at the heart of what we do and the infrastructure we have built allows us to collect, process and analyse large amounts of different types of data. Our satellite constellation of over 110 spacecraft and our ground system is large and resilient, and we have developed SDR (software defined radio) payloads for multiple data types. The technology is continually updated and improved, which opens up a range of new industry and defence applications. 

			Could you explain what ‘space weather as a service’ is?

			Just as ‘Software as a Service’ (SaaS) allows organisations to access analytics without building and maintaining their own programmes, ‘space weather as a service’ offers a route to space weather data and models, without having to make the investment in proprietary hardware (both in space and on the ground) and software.

			Currently available, operational space weather monitoring tools serve well as a ‘traffic light’ style warning of the environment but are not precise enough to understand the impact of space weather on specific systems. Our infrastructure means we are able to provide comprehensive coverage and also deliver the data in a clear and actionable format at each stage of a military operation, supporting the commander's decision making.

			Instead of simply collecting data, space weather as a service provides operational space weather data models, such as global ionospheric models, and enables real-time (or near real-time) mapping of space weather events, so we can forecast their impact on different geographic regions and possible impact on operations and C4ISR systems. These new monitoring methods help to fill the information gaps with near real-time global space data models – heralding a new era of enhanced modelling and proactive decisions.

			What does the future hold?

			Since Spire was founded in 2012, we’ve built up more than 300 years of flight heritage, yet our ethos remains the same: provide data that has an impact and delivers value to customers and end users. 

			Our 3U and 6U nanosatellites are designed to collect global space-based data on a huge scale, so we can expand our capabilities without incurring the high cost and time of launching larger individual satellites. The experience and expertise we gain in one sector can be used to tackle challenges in another. Increasingly granular data also enables faster responses, enhances early warning systems and enriches our knowledge and understanding of complex processes happening on our planet. 

			With military forces relying on numerous location-based services that depend on accurate GNSS positions, emerging trends of Internet of Military Things’ (IoMT), and data-driven operations , space weather forecasting and predictive modelling will gain in importance for the success of future military operations. Developing a plan in anticipation of space weather events, rather than reacting to them, can give military personnel a clear advantage and we are well-positioned to unlock this potential. n

			For more information, please visit www.spire.com

			LinkedIn: www.linkedin.com/company/spireglobal

			Visit us at: DSEI 2021, Booth H6-131
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			Marine Raiders collaborate with Marines from 1/8 on CQB tactics

		

		
			By U.S. Marine Corps Cpl. Ethan Green and Cpl. Brennan Priest Marine Forces, Special Operations Command

		

		
			Marine Raiders with 3rd Marine Raider Battalion and Marines from 1st Battalion, 8th Marines, recently participated in a three-day close-quarters battle training evolution, Jan. 26-28, 2021, at Camp Lejeune, North Carolina. 

			This training allowed for collaboration between Marine Forces Special Operations Command and Fleet Marine Forces that helps improve institutional and operational cooperation among the conventional Fleet Marine Force and Special Operations Forces. 

			“The purpose of this week’s training is to confirm the tactics, techniques, and procedures that we have done with an outside entity and professional force like the MARSOC Marines, to see where we are at and refine out TTPs before we go forward on this deployment,” said Lt. Col. Chris Richardella, commanding officer, 1st Battalion, 8th Marines. 

			Raiders worked through CQB techniques with the infantry Marines, to include hallway and stairwell clearing procedures, room and building clearing, and sensitive-site exploitation. The training made it possible for the Marines to work together, be more innovative in the way they accomplish a mission, understand the different ways a problem can be solved, and adapt to any situation that may be in their way. 

			“We’re applying our tactics to their individual actions within the house in order to have that integration and interoperability when the time does come for a conventional force to work with a Special Operations Forces unit,” said an element leader with the Marine Special Operations Team.

			The infantry unit has been training with the 24th Marine Expeditionary Unit for the past several months in preparation for their upcoming deployment. The Raiders were able to give insight and perspective which in turn will make the 24th MEU more efficient, effective, and lethal during their deployment. 

			“My biggest take away from working with the Raiders is that there is always a different way to do something,” said Cpl. John Rivera, a squad leader with 1st Battalion, 8th Marines. “Being able to get my Marines in a place where they can practice their fundamentals that they have been working on this whole work up really solidifies what they have learned.”

			Collaboration between Raiders and the Fleet Marine Force is crucial in the event that a conventional Marine Corps unit is requested to support a SOF unit on the battlefield. For this reason, training that supports interdependence, interoperability, and integration becomes vital to the success of our nation’s future conflicts. n

			Article courtesy of Tip of the Spear. Complete issue here:  
https://www.socom.mil/TipOfTheSpear/USSOCOM%20Tip%20of%20the%20Spear%20April%202021(Web).pdf
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			CZ BREN 2 Assault and Battle Rifles

		

		
			Ceska zbrojovka has successfully designed and constructed many commercially successful service weapons in its 85-year history. The advanced CZ BREN 2 range of assault and battle rifles serves as a perfect example.

			The use of CZ BREN 2 rifles by the Czech Army and Hungarian armed forces, as well as the elite French anti-terrorist unit GIGN, is a result of CZ listening carefully to the voices of its end users and utilizing the latest development methods in their design and advanced technological processes in their manufacture. 

			The CZ BREN 2 multi-caliber series is based on proven systems, where automatic operation of the bolt is via a short-stroke gas piston with a return spring contained within the action itself. Placement of controls is similar to the popular AR-15 / M16 / M4 family. The 5.56 × 45 NATO chambered model is compatible with magazines from these weapons. The magazine well is designed to also accept CZ magazines with 7.62 × 39 rounds. 

			A rotating bolt with six locking lugs locks the breech of the CZ BREN 2. The three-stage gas tube regulator ensures reliable function in all conditions. The flat, laterally adjustable charging handle remains in the forward position when the bolt is cocked.

			The firing model is selected with easy-to-reach levers on both sides of the carbon fiber-reinforced polymer trigger guard housing and features S-1-A positions. Additional controls are the ambidextrous magazine release and bolt catch/release.

			The efficient, self-tightening flash hider has a spiral triple arm design. Other accessories can also be attached on the threaded muzzle, including a blank firing adapter when using blank ammunition.

			Four MIL-STD-1913 rails for mounting accessories are placed on the top, bottom, and sides of the receiver, which is made of high-strength aluminum alloy. The side rails can be removed. The folding mechanical iron sights on the top rail include a fully adjustable diopter rear sight.

			The pistol grip comes with aggressive checkering and interchangeable backstraps contribute to the excellent ergonomics of the CZ BREN 2 series. There is a lockable storage space on the bottom of the grip.

			A sturdy but comfortable folding/extendable shoulder stock, which folds to the right side of the gun, further contributes to its shooting comfort. A hot new feature is the four-position "telescopic stock", which combines the smallest possible barrel length for a given caliber - 8" or 9" – with a simple butt pad that can be extended to its maximum length with a quick pull.

			CZ BREN 2 assault rifles chambered in 5.56×45 mm NATO and 7.62×39 are currently available in four versions with different barrel lengths: 8", 11" and 14" for the 5.56x45 NATO chambered version and 9", 11" and 14" for the 7.62x39 chambered version. The CZ BREN 2 BR battle rifle, with 16" barrel, combines the advantages of this series with the performance of the 7.62×51 NATO caliber. For civilians, the semi-automatic CZ BREN 2 Ms model is produced in 223 Rem. and 7,62×39 calibers. n

			www.czub.cz

		

		
			“

		

		
			
				[image: ]
			

		

		
			Innovation Delivers the Future Today

		

		
			Soldier Modernisation talks to Rob Garth, Director of Products, Video & Broadcast at Domo Tactical Communications (DTC) and Andrew Johnson, Sales Director (Europe) at DTC, about the innovations the company has been working on and the game- changing advances it brings for the soldiers of 2021

		

		
			The secret of war lies in the communications.” Napoleon Bonaparte’s words, but they remain true in 2021. Yet the expectations of the modern soldier when it comes to communication are higher than ever. An IT-savvy generation needs to communicate quickly, effectively and using devices that are smaller, lighter and yet more powerful than ever, as well as increasingly communicating with unmanned, autonomous elements of a fighting force. “The expectations of the modern soldier are so much higher than in previous times because these are people that have grown up using smartphones, in a connected environment,” says Rob Garth, Director of Products, Video & Broadcast at Domo Tactical Communications (DTC). “They’re IT savvy, they’re used to using the internet, so the narrow-band, low data rate systems of previous generations with their clunky user interfaces now look very antiquated.”

			Those higher expectations are just one element contributing to the need for ongoing innovation by organisations like DTC, which has been working to create communication systems that operate over long ranges with secure waveforms and high data rates, as well as reducing their SWaP (Size, Weight and Power) for deployment with dismounted troops, small drones and other autonomous systems. The company’s efforts have seen the development of a single board, software-defined radio that reduces SWaP while improving performance, along with its latest MeshUltra-X waveform that improves scalability from 80 nodes to 144 whilst maintaining low latency and high throughput.

			 “Traditionally the radios that have been produced for battlefield applications have been in two categories – large, heavy and power-hungry high-performance radios that can span long ranges with secure waveforms and high data rates, and then very small, very lightweight radios that are used in things like squad level voice radios, small drones or other small autonomous systems,” says Garth. “What DTC is doing is to square the circle between those two things and producing radios that have high performance and advanced waveforms, have lots of advanced features but in a very small, very light form factor that makes them suitable for applications like small drones or dismounted soldier radio systems. Our focus in the last couple of years has been on a single board, software-defined radio which can host a number of different waveforms depending on the application and can be built into very small, light end products. We’ve put a huge amount of resource into this and also into making our waveforms much more suitable for dismounted soldier-type applications. So we’ve increased the number of nodes we can put in a MANET Mesh network and we’ve also increased the maximum data rates that are able to be supported in those networks, all from a radio that’s much smaller and lighter than previously.”

			This innovation also supports optimized communications for unmanned systems ranging from small swarm drones employing DTC’s Single Board SDR at just 24 grammes, to MUM-T (Manned-Unmanned Teaming) systems integrating one of its higher power radios, as well as allowing seamless integration of communication between different assets. “Previously these were often in completely isolated systems,” says Garth. “You’d have a radio system for your drones, and the soldiers controlling the drones would have to carry a radio to talk to the drone. There would be another radio system used for dismounted soldier voice communications, maybe another system to control a ground robot. Therefore people ended up with multiple radios, all of which were difficult to coordinate with each other. What we’re now seeing is people wanting to use a single integrated radio system to control multiple types of assets, so the same radio on the same network may be controlling a drone, and may be linking dismounted soldiers.” The fact that DTC’s radios are all interoperable – and also ATAK compatible – means one radio can serve as the Ground Control Station, the Universal Robotic Controller and the soldier radio, providing integrated comms between all elements and assets.

			“DTC’s single board Mesh radios have delivered step-changing capability that we can offer military users,” adds Andrew Johnson, Sales Director (Europe) at DTC. “We provide various radio form factors for unmanned systems: - unmanned ground vehicles, unmanned air vehicles and unmanned surface vessels. This allows a squad of soldiers to operate on a single radio frequency and in a single network, receiving data and video from those diverse UAS and UGV assets. That is really powerful for the modern infantry soldier.” DTC also provides FIPS 140- 2 approved AES 256 Encryption and enhanced LPI/LPD performance, protecting the data as well as radio users.

			But the work doesn’t stop here. DTC continues to push the boundaries when it comes to communication, bringing its game-changing technology to a range of programs in the US, the UK, Australia and beyond. Since 2019 DTC has been one of the two chosen radios for the U.S. Army Increment I 2021 IVAS Radio program; moving from a Squad Radio to a Company Radio with its MeshUltra-X Waveform providing 144 nodes on a flat network in 1.25 and 2.5MHz channels. The company also works closely with the UK’s Ministry of Defence on programs with the Royal Navy, Special Forces and with defence primes such as BAE Systems. The company participates annually in the Army Warfighting Experiment (AWE) and other exercises such as the Royal Marines’ Exercise Autonomous Advance Force. “These exercises expand our development capability, allowing us to both experiment with our technology and gain user feedback about their requirements,” says Johnson. “This helps shape our roadmap and through an iterative process introduces new and potentially game-changing capabilities - capabilities that we can test with end-users”. “The ability to integrate the end-user’s feedback and operate in an agile way is a key advantage for DTC,” adds Johnson. 

			 That agility includes DTC’s ability to take COTS technology and adapt it to MOTS in line with users’ requirements - something that proved highly effective in work with the US military. “We took our COTS radio technology and quickly enhanced it to exactly meet the requirements of the US military, offering cutting edge performance without the long development cycles and high costs associated with traditional military radio programmes,” notes Garth.

			Looking ahead, innovation continues to drive DTC forward. One key area is in Cognitive Radios - radios which can change their operating mode based on their environment, from channel bandwidth to power level and frequency. “Essentially, Cognitive Radio is about radios that have an understanding of their environment and will change their operating mode as a result,” says Garth. “Dynamic military environments may have jammers and unintentional interferers, major changes in terrain, widely varying distance between users and rapidly changing data requirements. A radio that can also change its behaviour dynamically, and can do so without user intervention, can deliver significant tactical advantage.” n

			For more information, please contact 
Rob Garth: rob.garth@domotactical.com
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			New technologies to shape the future of mission critical comms

		

		
			Communication and hearing protection expert INVISIO has unveiled a new platform and generation of tactical communication control units that promise to raise the bar for audio performance and hearing protection within the defense and public safety sectors. The company’s INVISIO V-Series Gen II brings a range of new, unique features that mean it is constantly optimised to its surroundings, including audio that adapts to surrounding noise levels, as well as increased speech intelligibility and digital signal processing techniques that help filter out unwanted noise.

			The new innovations, which leverage artificial intelligence to provide the best possible communication abilities and hearing resources in some of the most extreme environments in the world, have been created in line with the needs and experience of users on the ground. This ensures INVISIO can continue to provide industry-leading solutions that work in mission-critical scenarios for users including some of the most elite military units in the world. During the development of the Gen II, a key focus was to provide unparalleled audio performance in extremely noisy environments, to improve the overall user experience, and to make integration and configurations as seamless and flexible as possible.

			Artificial intelligence applied

			At first glance, it may be hard to tell the difference between the existing and the new generation of control units, but inside they are worlds apart, explains Jan Larsen, INVISIO’s Senior Vice President of Research & Development. As well as focusing on the physical aspects that have made INVISIO a market leader in headsets and audio quality, from ruggedness to comfort and size, its latest generation platform puts a stronger emphasis on software - including embedded artificial intelligence - for the first time. “We have created a completely new platform that is much more powerful and flexible,” says Larsen. “So instead of predefined algorithms we train the system to optimise speech and to cancel, or filter out, unwanted noise.”

			The ability for audio to automatically adapt to surrounding noise levels, as well as the use of digital signal processing techniques to filter out unwanted noise and increase speech intelligibility, plus the removal of any constant radio noise when audio transmission is idle, not only improve communication and safety but also help to eliminate fatigue caused by noise - a vital element for users in mission-critical situations in the field. 

			“No doubt artificial intelligence is the biggest game changer in terms of new technology,” says Larsen. “It has significantly increased speech intelligibility and removed unwanted noise. Because the AI algorithm have been trained to distinguish between speech and noise, it filters out noise much more efficiently than traditional programming of digital signal processing.” INVISIO carried out the basic artificial intelligence research themselves and today has the inhouse competencies to further develop and utilise the technology. The results of the research have already exceeded expectations and brought a raft of improvements - some of which were not initially anticipated but will be developed further,” says Larsen. “There is no doubt that we have just scratched the surface of artificial intelligence and we are very excited to further explore what the technology can do for our users,” he adds. 

			A strong legacy and new patented technologies

			The V Series Gen II builds on INVISIO’s strong legacy of products and technology that provide communication and hearing protection in extreme environments with all the same key qualities as previous generations, including design and optimization that meets or exceeds the rigorous 810H military standard, as well as being lightweight, rugged, comfortable and submersible down to 20 meters. All V-Series Gen II control units are wireless-capable and can be paired with a new, wireless remote PTT, INVISIO R30, that enables hands-free operation of the control unit. However, the Gen II also brings improvements in several key areas to ensure both soldier and mission success. This includes audio performance, explains Larsen. “Operating environments vary a lot and are sometimes quite extreme. We have applied a lot of new, advanced technology to ensure clear comms and speech intelligibility while at the same time protecting the hearing and reducing fatigue.”

			The V-Series Gen II includes a patent-pending innovation known as ‘environmental adaptation’. This feature automatically adapts received audio to the surroundings the user is in. This means if they are in a noisy environment, the audio will be increased and equally be reduced when transitioning to a quiet environment. The technology involved takes all elements of the user’s surrounding noise into account, including both the passive and active hearing protection provided by the headset, the volume of the hear-thru and the noise reduction of the hear-thru. INVISIO’s systems come equipped with three hear-thru volume levels: - Enhanced, Natural and Comfort mode - with noise reduction only applied when using Comfort mode. While the new technology adds a level of intelligence to INVISIO’s platform and headsets, the user still has the ability to adjust the hear-thru volume independently. This means that those using the equipment retain ultimate control, but the technology also addresses a common problem experienced by soldiers on the ground - forgetting to adjust that volume when they move from louder environments to quieter ones. “Often, users forget to turn down the volume once they enter more quiet environments and thus expose themselves to unnecessary fatigue,” Larsen explains.

			Modularity and market leading hearing protection

			With the introduction of the V-Series Gen II, an option of double hearing protection with hear-thru at 42 dB SNR / 34 dB NNR attenuation is possible. This means a combination of the INVISIO X5 in-the-ear headset, the INVISIO T7 over-the-ear headset and the V60 Gen II control unit offers a market-leading double hearing protection solution for extremely noisy environments - again contributing to safety and also helping to reduce fatigue. And further innovation, on which INVISIO also has a patent pending, improves noise cancelling of the audio transmitted when using the INVISIO X5 in-ear headsets.

			While technology and innovation developments that result directly from 20 years of combat-proven experience and feedback from users is key to the nature of INVISIO’s newest platform and headsets, so too is flexibility. It is this flexibility that is vital to the company’s ability to give users around the world exactly what they need, regardless of their role, mission or environment, and make adaptations and changes as needed. INVISIO’s IntelliCable® concept - an intelligent chip embedded in INVISIO cables to auto-detect and adjust all types of comms devices and their settings - already allows extensive integration capabilities. But the new platform also brings added benefits of allowing configurations and the addition of new functionality. This makes the Gen II suitable for all scenarios. Finally, the addition of VOX functionality and voice prompts provides more intuitive operations.

			A paradigm shift – from hardware to software

			INVISIO’s new platform and generation of control units brings exciting advances to the world of advanced communication and hearing protection systems, but it doesn’t stop there, says Larsen. The developments themselves also bring long-term prospects and opportunities for the future. “This is not just incremental improvements of an existing product range. This is a new platform for tactical communication systems and a paradigm shift from hardware to software. This will have a huge impact for our customers moving forward as the level of flexibility is exponentially different. We have taken a big leap forward in applying new technologies, digital signal processing techniques and software that will enable more custom and agile configurations opportunities in the future.” n

			For more information visit: www.invisio.com

		

		
			The new V-Series Gen II control units provides unparalleled audio and are capable of connecting into any communication device
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			Bren-Tronics awarded the next generation of Conformable Wearable Battery (CWB) manufacturing contract

		

		
			Bren-Tronics has cumulated over 48 years of experience in the design, production and management of complex and intelligent rechargeable batteries for diversified military applications. Always state of art, the company continues to innovate to provide the perfect match between power, energy, weight and safety for the growing diversified demands and applications.

			Thanks to its know-how and unique technology, Bren-Tronics is the only small business among the four awardees for the $1.25 Billion Indefinite Delivery / Indefinite Quantity (IDIQ) contract to manufacture the CWB by the U.S. Army Contracting Command, Aberdeen Proving Ground – an exciting and challenging program.

			“Soldier power demands have continually increased, requiring centralized, rugged and wearable power solutions,” said Doug Petito, Senior Vice President, Bren-Tronics, Inc. “Our CWB enables immediate integration into the NW, IVAS and NGSW systems."

			 The Conformable Wearable Battery (CWB) is a rechargeable power source for the Army's Nett Warrior Soldier System (USA). The battery offers a significant improvement due to its flexible design, allowing it to be worn in a variety of positions, thus making it highly ergonomic in nature. Additionally, due to the rechargeable technology, it reduces warfighter operating and support costs and decreases both its logistic footprint as well as the quantity of batteries processed as hazardous waste.

			Bren-Tronics has been working on the design of a CWB battery to meet the US Army's needs since 2018; it is now ready to provide 1,000,000 units over 9 years, beginning in 2022. Moreover, Bren-Tronics newest generation of universal chargers – Advanced Battery Charger (ABC) is able to charge several tens of CWB batteries in less than three hours. 

			As PM SWAR – APM Soldier Power indicates, “The CWB deployed in theater is enabling enhanced ability to shoot, move and communicate, making the Soldier’s mission safer, while providing more power resulting in increased mission capability.” 

			Bren-Tronics is proud to participate in providing a solution to help enhance mobility for the warfighter and is ready to meet the U.S. Army’s power requirements today and in the future. n

			For more information visit: www.bren-tronics.com

		

		
			For the Arctic soldier, thermal toughness is essential for operating and training in the coldest conditions. Scientists from the U.S. Army Research Institute of Environmental Medicine are developing solutions to make this ability a reality.

			These innovations could not come sooner. The increasing accessibility of the Arctic has led to the U.S. Army focusing on rebuilding its ability to operate in extreme cold-weather conditions. This spring, the Army released its Arctic Strategy, which lays out how the service can better position itself to operate in the region.

			The strategy includes plans about establishing an operational two-star headquarters with specially trained and equipped units. The Army also has ongoing efforts to improve the quality of life for its soldiers, civilians and families who live and work in the Arctic-region installations.

			USARIEM’s cold research team has spent decades studying the effects of cold weather on warfighter health and performance. Dr. Karl Friedl and Dr. John Castellani have been key players in the field.

			Friedl, USARIEM’s senior research scientist for Army physiology, has studied the limits of human performance in extreme environments, including the cold. He has even joined Arctic training exercises to learn first-hand what Arctic warfighters need to fight and win. Castellani, a research physiologist, has led USARIEM’s efforts in studying the causes, management and treatment of major cold injuries, including trench foot, frostbite and hypothermia.

			Both scientists know better than anyone that “A man in the cold is not necessarily a cold man.” Yet, to get to that level, soldiers need a high level of preparation and training, as well as every advantage the Army can provide.

			Modern Guidance for Modern Warfighters

			“A very critical part of the training is to learn the early signs of cold on the body and to understand how to be comfortably cold,” Friedl said. “The soldier has to know when they can readily recover and when they are entering a physiological danger zone of cold exposure where they must take action immediately.”

			Training in the Arctic is a formidable task. In cold conditions, a single mistake may be only minutes from disaster. A lost glove, an ignored cold foot, heavy sweating during exertion, or a snowmobile accident can result in a rapidly progressing injury without hope for a quick evacuation to warmer surroundings or even shelter from the freezing temperatures.

			Castellani explained that freezing and non-freezing cold injuries are treatable when they’re caught early. When left untreated for too long, they can result in lifelong nerve damage, or worse, loss of appendages.

			“We certainly know what causes these injuries,” Castellani said. “The next thing we need to do is to develop solutions and guidance to prevent them in the first place. Modernizing the Army’s medical guidance on cold injury prevention, Technical Bulletin Medical 508, is one of our most significant efforts.”

			TB Med 508 gives military and civilian healthcare providers medical guidance for cold-weather conditions. This medical guidance is based on decades of USARIEM’s research on health and performance in cold weather. Some of the topics in TB Med 508 include information on how the body responds to the cold, how soldiers should prepare when deploying to the Arctic and how to mitigate and treat different cold-weather injuries.

			USARIEM published the most recent copy of TB Med 508 in 2005. Castellani’s team is now leading an effort to update this guidance in partnership with the Office of the Surgeon General, specially trained Army Arctic installations, and several military hospitals and training centers.

			“This is going to be a significant update to the Army’s medical guidance on cold weather,” Castellani said. “We are particularly focused on the treatment sections. We are also adding new guidance derived from significant data findings on performance in cold, wet environments, like swamps and bogs.”

			Friedl added that USARIEM also develops predictive models that will help the AI-enabled warfighter plan missions and mitigate injuries in cold or wet environments. These include solutions like the Cold Weather Ensemble Decision Aid, or CoWEDA, which prevents hypothermia and frostbite by predicting how long warfighters can endure the cold based upon their clothing, activity and environmental conditions. The CoWEDA was recently used by soldiers in the 2021 Arctic Warrior Training Exercise.

			Another mission planning tool is the Probability of Survival Decision Aid, or PSDA, a computer program that predicts an individual’s survival time during water immersion by taking to account hypothermia and dehydration. The PSDA has been transitioned to the U.S. Coast Guard since 2010 and is implemented as a mandatory element to their Search and Rescue Operations. It has also been transitioned internationally to collaborative partners.

			A Hands-On Approach

			Improving cold-weather guidance is only part of the solution. According to Castellani, even the best equipment and guidance do not benefit soldiers if they cannot use their hands and fingers in the field.

			“The loss of hand dexterity can occur because the body’s natural reaction to more frigid temperatures is to decrease blood flow to the hands and feet,” Castellani said. “The body sends that blood to protect and warm the core, where major organs are located. The problem is that warfighters need hand dexterity for many military-relevant tasks, including shooting, handling equipment and treating injured soldiers.”

			Castellani is leading several USARIEM efforts in developing physiological and technological solutions to improve hand blood flow. These solutions could lead to soldiers having warmer hands and fingers and improved dexterity in cold conditions. These innovations could especially come in handy as the Army veers toward using gear that requires more dexterity and hand function.

			One of these solutions includes USARIEM’s forearm heating device, called the Personal Heating Dexterity Device, or PHD2. Castellani’s team has developed a prototype of the PHD2 for field testing using two parallel efforts, both in-house and through the Small Business Innovation Research program. His team is preparing to test the product in the field next winter with Alaska National Guard troops during Arctic Eagle 2022.

			“Our previous research has shown that warming the forearm increases hand and finger temperatures significantly,” Castellani said. “The result is that soldiers can have improved hand dexterity.”

			His team is also conducting a Defense Health Program-funded effort this year to examine the effect of a cocoa-based flavanol supplement in cold conditions. Studies have shown that flavanol, a nutrient often found in cocoa beans and tea leaves, can help improve blood flow. The researchers are now testing if taking this supplement could increase blood flow to the hands and fingers, improving hand dexterity in the cold.

			The researchers will be testing other methods of hand-warming in future studies, including one on occlusion training and another on cold-weather habituation. Occlusion training is typically used in bodybuilding. It involves intermittently restricting blood flow in the arm and allowing it to flow again every five minutes. According to Castellani, recent studies have shown that this method may increase normal blood flow. His team will be investigating whether this method can be used to improve hand function in the cold. The research study is being proposed for the fiscal year 2022.

			He added that USARIEM’s cold habituation study will be learning how people’s bodies get used to the cold over time. It is unknown how this change occurs in our bodies.

			“We’re trying to understand what changes happen in your skin and underlying tissue that help you adapt to a cold environment after you have been exposed to it for a while,” Castellani said. “This will help us develop novel countermeasures that will improve thermal toughness.”

			Approximately 11,600 soldiers serve at Fort Wainwright and Joint Base Elmendorf-Richardson under the command of U.S. Army Alaska. While there are no current plans to station more soldiers in Alaska, a decision on that could occur within a year.

			As an increasing number of soldiers pour into the Arctic, it’s important that Army scientists ensure that they will have the biomedical solutions needed to fight and win in the frigid temperatures. According to Friedl, USARIEM is up for the task.

			“It has been said that soldiers who successfully perform in the Arctic can function in any other environment in the world,” Friedl said. “USARIEM has been the U.S. Department of Defense leader in cold physiology research for over 50 years. This research improves our understanding of what soldiers need to be resilient in these environmental extremes.” n
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			Army scientists developing solutions to improve thermal toughness in the Arctic

		

		
			Mallory Roussel, Natick
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			Protect, Observe, Stay Effective – Sub Zero and Arctic Warfare

		

		
			Soldier Modernisation looks at new innovations in shelter and carriage systems for cold climate warfare with Glenn Nelson, COO of Crossfire Australia

		

		
			Surviving in the snow is an extraordinary team effort. Improvisation and creativity are required in winter warfare. Mountain infantry and the long-range reconnaissance forces have to be prepared to fight in extreme climate and terrain conditions.

			Every day, mountain infantry and long-range reconnaissance forces demonstrate their effectiveness in operations around the world. They learn how to fight in the cold, they develop their own survival strategies in extreme weather, perform strenuous marches in low-visibility conditions, observe enemy forces while remaining undetected themselves, or direct precision fires against an adversary. Whoever wants to fight must first survive.

			Long-range scouts must move through the winter landscape, ideally in single file. They are the eyes of the army deep in enemy territory. They too must be able to operate their equipment in such temperatures and make sure that it is always ready. For instance, in these weather conditions, the batteries of electronic equipment used for observation, information collection and data transmission lose their charges much faster than usual.

			Arctic and cold weather shelters must provide protection and be robust enough to withstand unexpected snow drops whilst maintaining the ability to be set easily in adverse conditions. Wind must always be taken into account when setting up a place to sleep or establishing an observation post or hide. Wind chill can cause the body temperature to drop precipitously. The shelter should be set up in the centre of a pit. If there is enough time to improve the shelters, a tarp can be stretched over the top to protect personnel and mission critical equipment against snow or wind.

			Two areas of concern for Arctic troops are hypothermia and frostbite. Hypothermia occurs when the body’s core temperature drops below 35°C (95°F). Symptoms depend on the temperature and range from shivering and mental confusion to increased risk of the heart stopping. Frostbite is localized damage to skin and other tissues due to freezing. At or below 0°C (32°F), blood vessels close to the skin start to constrict and blood is shunted away from the extremities. The same response may also be a result of exposure to high winds.

			So where are we in providing the correct carriage system and correctly designed shelter for subzero conditions? We talked to Crossfire Australia about carriage systems and new shelters and tarps designed in conjunction with Cold Skills Sweden. 

			Q: When we consider Arctic warfare, or any operation that may encounter sub-zero temperatures, we are looking for light and properly fitting carriage systems, what are the main designs you have incorporated?

			A: The design of the DG-AW harness allows airflow between the back and frame and also allows the wearer flexibility whilst wearing a patrol vest, patrol order or plate carrier. The AW Frame also has built-in tow loops to allow a pulk, or alike, to be easily attached whilst wearing double gloves. Issues such as preventing hypothermia and frost bite were key considerations in design. Simple things such as stow pockets (forward facing openings to allow easy access to layered clothing whilst on a short stop and buckle and zip configuration allows access whilst wearing double gloves. Sweating is a major cause of mobility impairment – a factor raised was the material used for the harnesses needed the ability to dry rapidly and not retain the sweat build up (the main reason provided was in extreme conditions the harness turns into a block of ice and the individual looses load carriage). The DG Frame functional design, apart from supporting the wearer, allows airflow and helps mitigate against airflow restriction. 

			Q: Could you give me a short explanation of why you changed the buckle material?

			A: The principal reason was user request. Our current buckle functioned as advertised, however the end users requested a metal buckle. We found a buckle that allows engagement and disengagement easily under adversity and adheres to our design principle of KISS. 

			Q: The new carriage systems, shelters and tarps have been designed in conjunction with Cold Skills Sweden, what were the main ideas and reasons for these products?

			A: We have just released our new CF-AW range. The systems are based on our tried and proven DG range with the inclusion of the DG ‘Skadi’ 130 litre and our new range of AW tarp and two man special recon tent. 

			The AW tarp is truly flexible in design with the ability to expand or reduce the tarp with dual side mounted annexes. The design of the tarp facilitates flexibility with erection from a teepee style through to lean-to. The AW tarp is designed for military application and is ruggedized as such for ease of deployment; folded it has a small footprint and is light. 

			Both the CF-AW tarp and special recon tents are built around the lessons gained from the civilian mountaineering community. The tarp can be erected simply using ski poles and is flexible in design with the ability to easily add or detach as the situation requires. 

			The special recon tent fills the role as a surveillance/op shelter or sniper shelter. The design is a true two man all-season tent with a low profile, double poles (to help mitigate against shelter collapse under heavy snow) and stand-off layers.

			Our DG-Aw load carriage systems share the key features of the DG range with a few tweaks such as: 

			• integrated pulk towing loops on the frames; 

			• detachdable oversize lids for DG3, 16, and DG Skadi;

			• available in our normal range of colours and our new tarmac grey;

			• side stow pouches on the DG3 and 16 with the DG16 side pouches having side access ports for easy access

			• metal waist band buckles to mitigate against fracture in the extreme cold.

			Our new AW range of tents and tarps are purpose designed in partnership with Cold Skills Sweden. The systems are purpose designed to support the war fighter in the AW environment. Unique features on our AW tent:

			• low profile;

			• dual stand-off layers help dissipate heat signature;

			• true freestanding dual poled (mitigate against tent collapse due to heavy snow) four seasonal two-man tent;

			• OP ports on either end and sides; and

			• aperture ports either ends enable a rifle to be fired from inside the tent. n

			For more information, please visit: 
crossfire.com.au | www.crossfirepacks.com

			LinkedIn: 
https://www.linkedin.com/company/crossfire-australia/
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			Helping us help our Heroes

		

		
			At Help for Heroes, we believe those who serve our country deserve support when they’re wounded.

			Every day, men and women have to leave their career in the Armed Forces as a result of physical or psychological wounds; their lives changed forever. Between 1999 and 2019, more than 40,000 servicemen and women were medically discharged and, every day, four more military careers come to an end due to injury or illness.

			We help them, and those still serving, to recover and get on with their lives - providing physical, psychological, financial and welfare support for as long as they need it. We also support their families, because they too can be affected by their loved one’s wounds.

			With almost no funding from the Government, to keep going we rely on the spirit and generosity of our partners, volunteers and you – the great British public. 

			So far, with your help, we've supported more than 26,500 people – but we know that many more still need us, which is why we’re asking for your support, here’s why.

			Since March 2020 alone, we’ve experienced a surge in demand for our services with a 33 per cent increase in those coming forward for mental health support compared to last year. There’s also been a 30 per cent increase in referrals to our veterans’ clinical services. 

			At the height of the pandemic over 3,160 veterans and families received vital support, including grants for those in financial need, and access to our Fellowship networks for those experiencing isolation. 

			Alongside this, the events of 2020 put all planned face-to-face fundraising activities and events on hold – resulting in our income falling significantly. We also expect that there will be a 30 per cent reduction in our regular income over the coming years as Covid-19 continues to dampen the economy.

			14 years ago, we promised to be here for our wounded heroes for as long as they need us. To make sure we keep our promise, we need your support now more than ever. 

			Your help allows us to provide essential one-to-one services; such as clinical services, psychological support and help with welfare. It also enables us to run our unique Recovery College - providing veterans with courses that empower them to achieve their recovery and life goals. Your support also means we can run our sports, leisure and wellbeing activities, all of which offer a lifeline to those missing the camaraderie of their days in the military.

			By choosing to support us today, you’ll ensure our life-changing services are protected, so that, together, we can keep the promise we made on behalf of the nation in 2007. 

			From fundraising to company schemes, there are many ways to help our wounded:

			Fundraise: Whether taking part in an event or challenge like Heroes Ride 200 or Hero Up, to setting up your own event, such as a walking challenge, or Facebook birthday fundraiser. You’ll find lots of ideas, including Covid-safe fundraising, here: helpforheroes.org.uk/give-support/fundraise

			Company support: Getting your company involved in fundraising is a brilliant way to motivate your workforce as staff members across all levels can work towards a common positive goal. We run a successful Charity of the Year (COTY) programme, as well as a Give as You Earn scheme. For help, or to find out more, contact our Supporter Care Team on 0300 303 9888.

			Additionally, you could look at signing up to be a Commercial Partner. For more information visit: helpforheroes.org.uk/give-support/partner-with-us/ n
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			The role of Augmented Reality in defence: the future has arrived

		

		
			Thermoteknix launches new technology combining AR with thermal imaging and night vision

		

		
			The term Augmented Reality (AR) has been buzzing around in recent years in the video games community, but AR devices and systems are only now starting to penetrate the real-world military sector.

			A variety of AR head-up displays and comprehensive combat platforms are beginning to emerge for today’s dismounted warriors. 

			The Augmented Reality Tactical Interface Module, or ARTIM for short, is the latest AR technology to arrive on the market. 

			ARTIM combines AR and Thermal Imaging to enhance the soldier's situational awareness allowing the user to detect the enemy early, react quickly and maintain the tactical edge in low light and no light situations.

			The technology has been designed and developed by British company Thermoteknix who specialise in thermal imaging and night vision. Thermoteknix manufacture a suite of Defence and Security solutions, ranging from handheld and helmet-mounted thermal imagers to night vision, fused devices and multi-function target location devices featuring their patented technology.

			ARTIM can be operated as a stand-alone device or can easily be connected and integrated with existing digital combat technology platforms or secure military comms networks such as Android Tactical Assault Kit (ATAK) for real-time data sharing during missions. 

			Why AR is playing a bigger role in military operations

			Augmented reality head-up displays improve the soldiers’ battlefield awareness, reduces the number of devices that must be carried, and helps defeat enemies more efficiently.

			ARTIM is an intelligent helmet-mounted battery pack that connects directly to the ClipIR XD Thermal Clip-on System (TCOS) which is attached to a monocular or binocular NVG. The miniature AR processor and smart computer are housed within the compact ARTIM unit which also powers the ClipIR for 24 hours continuous operation.

			Projected through the NVG, the system displays user location and heading, together with target and route information either by pre-planning or real-time during the mission. It allows the user to see waypoints, headings and distances of marked points of interest, while also displaying real-time team member locations clearly in their NVG, remaining covert and without the need to release their hold on a weapon. ARTIM replaces the need for typical handheld GPS and navigation equipment.

			Key data points can be overlaid securely onto a battlefield or mission profile – from mapping information to mission parameters, markers defining the movements of allied troops and enemy forces as well as rendezvous or extraction points. 

			Topographical data can be relayed along with video feeds from remote sensors or overhead drones. All the while, the transparent nature of AR viewed through the fused thermal image lets the wearer maintain situational and environmental awareness in the most challenging of missions. 

			ARTIM enables soldiers to share information among their team members or input data whenever the situation changes. Faster, smarter, safer.

			Thermal imaging and AR: fusing the best of both worlds

			As a technology originally developed many decades ago for military use, thermal imaging allows soldiers to effectively see in areas where little or no light is present, such as at night, under dense foliage cover, or situations where smoke, fog, dust or any other airborne obscurant is present. 

			Thermoteknix developed ARTIM to complement and enhance its ClipIR XD Thermal Clip-on System. The ClipIR XD range has been on the market since 2019 and has already staked a claim as the preferred fused night vision solution for military and civilian forces around the world. The predecessor, ClipIR, was designed in 2011 and since its launch thousands of units have been supplied to many defence and law enforcement agencies. Thermoteknix is a recognised world-leader in thermal imaging fusion technology. 

			The UK MoD announced in June 2021 that it is equipping British troops with ClipIR XD Thermal Clip-on Systems over a 4-year contract to ensure its soldiers maintain a battle-winning edge.

			When fitted to a night vision goggle (NVG), the real-time thermal image is injected into the objective lens of the NVG to deliver thermal and night vision fusion or can display either sensor individually. 

			The fused combination of thermal and night vision provides superior tactical advantages compared to standard night vision or thermal imaging alone, adding the capability of detection of a man target at distances up to 580m.

			Why AR is here to stay

			Armed forces have to face many critical situations and must make decisions without hesitation. Augmented Reality keeps the military aware of and ahead of upcoming dangers to keep soldiers safe.

			AR systems like ARTIM benefit both leaders that manage the operations and field soldiers who are equipped with this game changing technology. Leaders can get a better perspective on large-scale missions, and the soldier is provided with real-time information superimposed on their fused night vision systems.

			With growing demand from both the military and civilian law enforcement agencies for the benefits and added value delivered by AR, the R&D teams at Thermoteknix remain hard at work on developing the next iteration of AR solutions which incorporate and further enhance the benefits of thermal imaging. n

			For more information on ARTIM or thermal imaging technology, visit www.thermoteknix.com
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			Marc Haysey, CEO of Enterprise Control Systems

		

		
			Keeping ahead of new threats: how RF technology will be key to counter emerging attacks

		

		
			Threats to defence and security organisations and those they serve are becoming more sophisticated and frequent all around the world. Forces are witnessing increasing threats from air- and ground-borne Unmanned Aircraft Systems (UAS) like drones, as well as growing numbers of security breaches and cyberattacks compromising the critical data. Military assignments are more varied, making intelligence, surveillance and reconnaissance (ISR) more critical than ever for situational awareness and decision-making. 

			While threats continue to evolve at high speed, so must the tools that provide teams with critical protection well before the potential threat materialises into reality. Yet, challenges around data volumes and security, Radio Frequency (RF) bandwidth spectrum availability all add complexity to the problem. 

			So, how can the defence industry get ahead of the threats, gather critical data in real-time and guarantee the integrity of their assets as well as the safety of their teams on the battlefield?

			Supporting teams in today's volatile battlefield

			Developing the technology that addresses these most urgent challenges has been the key focus for UK-based Enterprise Control Systems (ECS) since it was founded in 1988. For the last 20 years it has partnered with defence organisations across the globe to develop and deploy the latest Radio Frequency (RF) technology aimed at mitigating the risks associated with air- and ground-borne threats. ECS proactively solves the complex demands of defence users by prioritising innovation and speed to market.

			Its world-class tactical data link (TDL) solution, Evenlode, deploys to transfer mission-critical ISR sensor information from point of capture to decision-makers. It is a highly flexible and adaptable, bi-directional Internet Protocol (IP) data link, which has the capability to transmit and receive dual High Definition video, telemetry, audio, GPS, and IP data. It is an upgradeable lightweight system for larger UAS, fixed-wing aircraft, and rotary wing platforms, which can be custom-configured for specific end-user requirements. 

			The Claw RF inhibitor system is designed to disrupt and neutralise the threat posed by Unmanned Aerial Vehicles (UAVs) engaged in weaponised, hostile surveillance, and other malicious acts, by jamming signals. It disrupts the control, navigation, and telemetry used by UAS and can be customised for end-user requirements. It uses a spectrally clean, Software Defined Radio source within the fully self-contained, compact system. The high gain directional antennas focus specific RF energy directly at the threat, delivering effective inhibition at range with a low power consumption, whilst reducing interference to adjacent spectrum users. Guided by the highest industry standards, including being DAOS accredited for nearly a decade, these solutions are designed for safety and reliability. They are currently deployed on defence and security operations across the world. 

			To ensure its defence and security organisations remain ahead, ECS continues to review the threats and innovates to solve the challenges that customers often don’t yet know they face. 

			RF data links: the challenges and trends in mission-critical communication 

			Defence and security organisations rely on airborne ISR to identify threats, to gather intelligence, and ensure safe mission execution. Tactical Data Links (TDLs) offer the real-time and robust situational awareness capabilities that defence and security forces need in high-risk and demanding operational environments. 

			Such real-time intelligence gathering requires the exchange and transfer of large volumes of data. This inevitably leads to the challenge of maintaining high security levels. This is especially important as teams interface on the IP level where there is a higher risk that sensitive information becomes vulnerable to unauthorised third parties. Evenlode offers highly secure data transmission using sophisticated, in-house designed, encryption software. In the last few years there’s been an uptake in bi-directional IP, with users remoting the air observer to the ground and appointing a single individual on the battlefield to operate the sensors using the IP link. This in turn allows for more endurance on the platform. 

			When it comes to data links, the evolving challenge is the requirement for multi-sensors and ensuring that the data throughput can meet the new demands of sensors and unmanned robotics. However, often with data links, when the boundaries of the data throughput are pushed, the trade-off is one of link integrity and robustness. ECS capabilities mitigates this and ensures maximum data link throughput while maintaining the robustness and coverage it is known for. 

			Growing demand for data links capabilities beyond highly-powered platforms like fixed-wing planes and helicopters, to class 2 and class 3 UAVs of different sizes, means technology development must move fast. ECS has evolved its product family to suit this evolution, making solutions smaller, lighter and less power hungry, while increasing their range and capability. Evenlode also delivers low-latency, a very high tolerance to doppler shift for high-speed applications, and increased data rate transfer and distribution.

			RF inhibitors: the challenges and trends in disrupting adversary UAS systems 

			Defence and security forces are seeing a prevalence of malicious UAS capable of delivering harmful payloads or disrupting ground and aerial operations in conflict-zones and critical national infrastructure sites. ECS has consistently outperformed its competitors in developing RF inhibitor-based countermeasures that address sophisticated frequency-hopping drones by generating complex defeat waveform generation. 

			The main challenge facing RF inhibitor systems today is spectral cleanliness; RF spectrum congestion is rife in a world where most assets communicate. Wanting to inhibit or disrupt a particular data link while not affecting critical internal communication requires spectral cleanliness and a very focused RF attack. The ECS SDR Claw solution allows for exactly that. Claw offers a smarter system that allows friendly communications to remain in operation within the RF spectrum, while denying the use of the spectrum to adversaries. The Claw directional inhibitor is a self-contained system that combines the RF power electronics with a high-gain multi-band directional antenna system. 

			An ongoing trend in RF inhibitors will be developing them to execute an even more focused attack, with the ability to concentrate all energy in the right direction and only in the frequency areas where the UAV threat has been established. As threats get more sophisticated, the drive is to continue to improve protection with new technology in this space. 

			What’s next for RF data links and RF inhibitors

			There’s a clear shift towards unmanned air platforms, but a continued need to have manned and unmanned operating in the same space using the same communication links. Interoperability between manned and unmanned platforms is a key challenge in today's defence environment, for air and ground assets as well as between agencies. The ability to share data and utilise shared assets and data links can ultimately help inform better decisions and take the best immediate action. While ECS technology is currently deployed on UAS, fixed-wing aircraft and rotary wing platforms, the move is being made into the UAVs to enable them to operate in the same space and on the same data link, which will be a key driver for development going forward. 

			Continuing to support the industry with cutting-edge RF technology

			ECS builds close and trusted partnerships with defence and security organisations and others across the world to ensure it is equipped with the necessary valuable insight to tackle new and emerging needs. Combined with ECS’ agile UK-based team of highly skilled engineers and former defence professionals, the organisation’s deep expertise in turn brings the next generation of innovations to market at speed and at scale. 

			As technology innovators, as well as consistently acting ahead of the threats in the defence and security sector, ECS understands the developments that directly affect and inform technologies - such as broadcast and the latest video compression trends - to ensure that the most cutting-edge developments can be deployed at speed. Equally critical is ensuring that capabilities are developed to operate independently of third-party infrastructure such as LTE communications, which means data transfer would remain intact in the event of a mobile network outage during an attack. 

			ECS also offers a complete package to support organisations through every step, including installation, maintenance, and training. It has adapted to the unique circumstances presented over the past year by providing uninterrupted online support.

			ECS’ agile response and ability to design products in-house, with emphasis on long-term reliability through proven quality management processes, has ensured it consistently produces leading designs and the ability to react quickly to changing and emerging threats. With new technology coming to fruition, we expect it to be an exciting year ahead, where ECS will continue to deliver world class RF data links and RF inhibition capability. n

			For more information: www.enterprisecontrol.co.uk
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			Clear vision in all conditions is a mission critical advantage

		

		
			Evolving requirements to engage targets accurately and effectively at greater ranges has driven performance developments in weapon systems and ammunition. Trained operators can defeat targets at those extended ranges, and the challenge to ensure that ability is exploited 24hrs a day under a range of environmental conditions is one Excelitas continues to rise to.

			The aim is to match the capability of the weapon platform and the expertise of the operator with the required sighting solutions for the theatre of operations. To ensure mission success in varied lighting and environmental conditions several technologies are available- Image Intensified (II), Thermal Imaging (TI), and Fused (II+TI). Excelitas are at the forefront of these developments.

			Excelitas, through Qioptiq has an extensive history in the design, development and deployment of Dismounted Warfighter Visual Augmentation System (VAS) solutions covering Night Vision, Thermal and Fused technologies, and offers a wide range of products to suit different operational needs.

			PHOENIX-S is a Cooled, Medium Wave InfraRed – High Operating Temperature (MWIR-HOT) In-Line sight, providing the long range observation and engagement capability well aligned to the range capabilities of modern 0.338 and 0.50 Sniper Rifles and Ammunition, whilst still being sufficiently compact and lightweight to be utilised on 7.62 Sharpshooter / Support Weapon platforms.

			The main challenge with PHOENIX-S was to engineer a solution that would prove robust and reliable when used with 0.338 and 0.50 Semi-Automatic and Bolt Action Weapons, along with ensuring boresight retention, and the ability to adapt the system for Extended Range Engagements (ERE) out past 2km. Extensive development work analysing high speed shock data captured from a range of weapon systems, coupled with proprietary shock analysis and modelling capability has resulted in a mechanical design construction that significantly reduces the amount of weapon shock that is transferred directly to the PHOENIX-S Thermal Core, Optics and Electronics. This in turn ensures that boresight retention is achieved, and overall system MTBF is improved over similar products using Cooled MWIR cores. The ERE capability is achieved by compensating the sight orientation via a simplistic control.

			Another challenge was to deliver a good balance of Field of View V’s Range Performance, retaining a good level of Situational Awareness, even at longer ranges whilst ensuring ease of use for the User. The Users are provided with enhanced imaging features, including the subtle use of colour and target outlining algorithms which further assists the Detection, Recognition and Identification of targets at extended ranges.

			PHOENIX-H is a multi-function hand held observation and target location system sharing the same MWIR-HOT Core and central processing with PHOENIX-S for commonality, but also features a digital day channel, Laser Range Finder, Laser Pointer, GPS and an advanced Attitude and Reference Heading System (AHRS) which provides accurate own and target location.

			The thermal channel of PHOENIX-H is a true optical zoom providing the User with Field of View options from 16 degrees in Wide Field of View, to 2 degrees in Narrow Field of View, which results in man sized target detection at ranges in excess of 6km and vehicle sized target detection at ranges in excess of 11km. The digital optical channel is matched to the thermal channel, which provides fused imaging capability for enhanced target interrogation.

			Connectivity is a theme that flows through the PHOENIX system concept, with the ability to share images, target information and other battlefield data between PHOENIX systems being seen as a key differentiator over existing / similar “Stand Alone” VAS products.

			Collaborative Target Handoff (CTH) is a capability that will be embedded within all PHOENIX product variants. CTH provides the PHOENIX operators to share or “hand off” targeting location data between systems using a combination if image processing algorithms and Augmented Reality (AR) in order to position target locations and other critical battlefield information within the operators field of view. All achieved by intuitive MMI without the need for verbal or radio communications, which is seen as a significant means of streamlining target identification & handoff, and therefore increasing operational tempo.

			Connectivity with Battlefield Management Systems such as the Android Tactical Assault Kit (ATAK) means that PHOENIX systems can become an effective sensor node in the connected battlespace, and offer far greater utility than stand-alone systems. The potential to integrate / Interface with UAS / UGS offers great potential, along with sufficient architecture / processing headroom to incorporate auto target detection / identification / tracking capabilities.

			DRAGON S (Sniper) is an Uncooled In-line Thermal Weapon Sight providing 24hr surveillance and target engagement capability. The sight is designed specifically to meet target and surveillance requirements for military customers and law enforcement agencies, providing high performance within a lightweight compact and rugged military qualified design. This delivers a capability to detect, recognize and identify man and vehicle targets 24hours a day, in poor visibility, in total darkness and through battlefield obscurants.

			DRAGON-S12 utilizes a state of the art uncooled thermal sensor coupled with a near silent shutter, delivering class leading sensitivity and uniformity. The sight attaches to Picatinny and NATO accessory rails in front of the day sight via a quick release throw lever, providing 24hr capability without the need to remove or re-zero the day sight.

			MERLIN LR2 is an Image Intensified In-Line weapon sight that is fully military qualified and is designed to be compatible with variable magnification day scopes for medium to longer range surveillance and target engagement. It attaches to Picatinny / NATO rails in front of the day sight via a locking quick release throw lever, and provides 24hr capability without the need to remove or re-zero the day sight.

			MERLIN-LR is equipped with a high performance catadioptric objective lens and, large aperture collimating optics to give a lightweight, compact yet rugged package. It is available with the latest P43 and P45 phosphor Image Intensifier Tubes, from the world’s leading suppliers. The sight is suitable for a wide variety of weapon systems including AR Platforms, Designated Marksman Rifles, and Single Action Sniper Systems up to and including 0.50 Calibre.

			TALON is a Lightweight and Compact Fused Weapon Sight, providing the Dismounted Warfighter with an enhanced, multi waveband Detect, Recognize & Identify capability TALON provides a low power architecture and is a fully military qualified. Designed specifically for medium range surveillance and target engagement operations, it attaches to Picatinny or NATO accessory rails in front of the day sight via a quick release throw lever, providing 24hr capability without the need to remove or re-zero the day sight. TALON is a state-of-the-art system combining the latest Image Intensification and uncooled Thermal Imaging capability in a single lightweight, compact yet rugged package.

			Over many years Excelitas has developed the capabilities to provide the 21st Century connected Warfighter with the ability to out think, out smart, and out fight any aggressive force they may encounter, through the use of high performance, connected Visual Augmentation systems. We can provide ITAR free solutions, whilst utilising the latest in sensor and display technologies, without compromising performance. Whatever the requirement, we stand ready to support our armed forces with the latest mission critical equipment. n

			www.excelitas.com 
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			A history of the Rangers

		

		
			To meet the next challenges in warfare, through the Future Soldier transformation plan, a new highly-trained Army unit will be formed to conduct special operations

		

		
			The new Ranger Regiment will be part of the Army Special Operations Brigade and will be made up of forces trained and ready for unconventional action. The Regiment will initially be based on four Infantry Battalions but will also select personnel from across the Army.

			Under Future Soldier, the Army is becoming lighter, more agile, more lethal and more expeditionary than ever before. While always ready to fight, the Army is evolving to more actively counter the broad security threats presented by state competitors and violent extremists in the digital age.

			The Army’s Special Operations Brigade will complement the work of special operations troops across the Armed Forces and those of our allies. The Ranger Regiment will be capable of operating discreetly in complex, high-threat environments, deterring adversaries and contributing to collective deterrence by training, advising and - if necessary - accompanying partners in support of our national interests.

			The Rangers draw their name from an elite unit that fought in the British Army in the 18th Century in North America, using irregular tactics. The British Army shares this heritage with US Special Operations Forces, whose 75th Ranger Regiment traces its lineage back to the same grouping. In addition, our Ranger Regiment draws on the proud tradition of British Army units and formations honed for unconventional operations such as the Special Service Brigades, the Raiding Support Regiment, V-Force, the Chindits and T-Force during World War Two.

			Ranger units emerged from North American colonial Scout companies. They first saw action during the French and Indian War (1754-63) with the most famous being Rogers’ Rangers. It was the unit’s founder, Robert Rogers, who wrote the original 28 Rules of Ranging. Ranger units were theatre-level assets that specialised in unconventional warfare (such as ranging the forests).

			They were able to operate independently and in terrain and environments that were inaccessible to regular forces. They could be used as skirmishers on the battlefield but were better employed in a deep reconnaissance role and to secure routes.

			Ranger units were used by both sides during the American War of Independence (1775-83) with Rogers’ Rangers evolving into the Queen’s Rangers, which then became a British Army regiment. After the loss of the North American colonies, the British Army lacked a forested frontier where it could usefully employ a ranger unit and the capability ceased to exist in its pure form.

			Not long after, in 1800, the Experimental Rifle Corps was created at Shorncliffe Barracks to systemise into doctrine the light infantry experience gained in North America. This was not ranging in the pure sense, rather a narrower derivative of their battlefield role. One of the first rifle units was a battalion of the Royal American Regiment and it is quite possible that amongst its recruits were men who had previously served as a Ranger.

			As time moved on there were four further British Army regiments that incorporated the term ‘ranger’ into their titles: Central London Rangers; The Connaught Rangers; The Royal Irish Rangers and The Sherwood Rangers Yeomanry. ‘Ranger’ is still used to describe a soldier of the Royal Irish Regiment. The use of the term ranger did not mean they had a specialist ranger role, or that they used unconventional tactics.

			In the United States ranger units continued to be employed by the military during the nineteenth century. By the early twentieth century ranger units no longer existed in the US Army. In 1942 ranger battalions were raised and specifically modelled upon the British Army’s Commando units. The current 75th Ranger Regiment is a direct descendent of these World War Two units. It references Rogers’ original 28 Rules of Ranging.

			While the new Rangers might not have to abide by the original 28 Rules of Ranging – including turning up to evening parade with a ‘firelock, sixty rounds of powder and ball and a hatchet,’ they will be self-sufficient and highly resourceful, just like the Rangers of the past.

			While the Ranger Regiment has an impressive heritage, its focus will be on the challenges and threats of today and tomorrow. n
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			Military experience providing tactical armour solutions

		

		
			Soldier Modernisation talks to Jason Beck, founder of TYR Tactical about their tactical armour product supplied globally to both military and law enforcement

		

		
			When Jason Beck founded TYR Tactical in 2010, he had a simple aim, to design tactical armour products that would push the boundaries of innovation, focusing on quality rather than cost and ultimately changing the industry that he has been involved in for more than 20 years. 

			Since then, the company has won contracts with Units and Agencies across the world, from the Danish Military to Australian Special Operations, Canadian Special Forces, the Royal Canadian Mounted Police and more. The jewel in the company’s crown when it comes to customers came last year, when it won contracts to provide both concealable and tactical armour to the FBI, alongside other federal agencies including the DEA, providing them with the most state-of-the-art Level II soft armour package both for ballistics and fragmentation. The contract says it all, in Beck’s mind, “Everybody knows across the globe that ballistically the gold standard in body armour is the FBI requirement. We did a fantastic job with the design, but the testing and everything else that they require, there’s literally nothing that compares to it anywhere around the world. Our ultra-concealable male and female designs, and our tactical EPIC-FED male and female are the gold standard for tactical outer vests for law enforcement. We’re very proud of it - we’re proud to be able to provide the best body armour both at Level II and Level IIIA versions to the FBI, but also to other agencies around the globe.”

			TYR Tactical’s success stems from a drive for excellence that Beck says is at the heart of the company’s values. A former U.S. Marine himself and Gracie Brazilian Jiu-Jitsu and DSC Combative Instructor, he went on to found Diamondback Tactical in 2001 before selling it in 2008. When he founded TYR Tactical in 2010 it was with the aim of combining his passion for design and his own experience training end users when it comes to tactical armour to create the best products on the market. “I love the aspect of designing a product, I love the aspect of manufacturing a product and taking that to market. I really try to focus on the end user, more so than trying to make a dollar every single time. I didn’t want the focus to be all about how much money the company was making. I want it to be about the quality of product that I was making.” Beck’s focus is on innovation is summed up in the company’s mantra ‘Innovate or Die’. That mantra runs through all three of its arms – its body armour and accessories line, TYR Tactical, its clothing and backpack line Huron, and its canine armour and accessories line, Revere Canine. Each brand focuses on quality rather than cost which appeals to specialist units where product quality is key to survival.

			“What we have done is try to stay in touch with more specialised units that are focused on higher quality, developing products specifically to their needs. I think those customers typically appreciate talent or creativity in the innovation of the product. If you look at the Danish Military, the products that we have developed year by year all work in conjunction with the existing product we sold them in 2011. What we have created is a modular, scalable, more tailorable system approach to how we develop body armour and equipment. Through planned product improvements we constantly innovate existing products to be better year after year. Every single product scales up and either gives you more capability, helps the end user biomechanically or gives you more ballistic protection or a higher level of ballistic protection than it currently has. That’s what we built the brand around - trying to focus on enhancing the end user instead of just trying to make a dollar every month.”

			In Beck’s view, that focus on quality and innovation cannot just come down to one person. While he thinks CEOs should lead from the front when it comes to a company vision, he also recognises that without the people he employs to make his products, TYR Tactical wouldn’t exist. “For me my first priority is not the customer, it’s my employees. If you ask anyone at TYR Tactical who I think is the most important person in our company it’s certainly not me, it’s the person on the sewing machine.” That means those people should be looked after, says Beck, who employs people whose parents and grandparents also worked for TYR Tactical. The company runs programs to employ refugees and provides training and a career paths for those without any prior experience. 

			Beck’s focus on quality over cost extends to the standards he and TYR Tactical apply to their products. Designing products that aim to surpass threshold requirements rather than just meeting them. “I can’t live my life that way. I have six kids, and I must constantly focus on how I’m going to better perform for a soldier and protect their life so they are able to come to his or her kids. That’s how I’ve always designed products and I can’t do it any other way. I’m not going to produce a product that barely meets the requirement - I’m going to design a product that has to really beat or destroy that requirement. Ultimately, over a period of time, that’s what that soldier’s life depends on. The team and I are always looking at how we can do better than what the requirement is. That means we’re not going to win every single time because a lot of these are based on price, they’re simply looking for lowest cost and they have a set of minimums that they have accepted, and we can’t accept that.”

			Beck cites the work TYR Tactical has done for the Danish Military, for whom he has had the contract since 2011, as an example. When they set Beck the challenge of cutting 10% off the weight of the vest in ten years, he didn’t just meet their challenge, he far surpassed it. “We did it in two years and cut 14% of the weight off their vest. Not only did we do that - we also advanced their ballistics. It is far higher performing for fragmentation and ballistic protection than anything else that’s out there.” The NFA2/DK package that was built for Denmark is now being used by other militaries and special operations groups around the world, said Beck. It was used as the base to create the FBI package. “If you ask anybody in the Danish Military why they buy TYR Tactical products, it’s because we’re the highest performer. We are not the cheapest and that’s okay. In a lot of cases, we’re a much higher price than the next competitor and we either win based on performance or we lose based on price. That’s just how it works and I’m okay with that.”

			In Beck’s view, TYR Tactical is already ahead of the game, but he has spent the past few years focusing on how he can continue to change the industry in terms of body armour. Over the last year he has reinvested $22M back into the company to focus on hard armour ballistics, including developing a Shield & Dolly system for the U.S. Military, as well as, building a brand new Tactical Hard Armor facility at its headquarters in Arizona. “We have the two largest ballistic presses in the world at our new facility - and we built an entire building around the process. What that allows us to do is really take the next step ballistically and further reduce weight and deliver much higher performing ballistic plates, ballistic shields and vehicle and aircraft armour and that’s really the next big step for TYR Tactical.” n

			www.tyrtactical.com

		

		
			Soldier Modernisation talks to SAN Ltd's CEO, Mr Ran Nakash about the growing use of electro-hydraulic breaching in tactical operations, the importance of knowledge share in training and correct breaching gear selection
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			Tactical Breaching in the Battlefield

		

		
			Q: With the modern war-fighter facing more and more urban situations as part of operations, building entry and clearance are a day-to-day scenario; what have been the main problems in this area?

			A: There are three major elements which we would like to address in building entry and clearance operations which also highlight some of the added values we bring to tactical operators:

			Mobility – Tactical operators from Police & HLS units, Firefighters & Rescue teams, Military & Special Forces are faced with multiple challenges when clearing out a high rising building. Mobility is a major challenge faced when moving from one floor to the other for partial or full apartment scans. Such missions require light yet multifunctional equipment which allows for versatility when encountering different elements in the urban environment. Being mobile and fast-moving saves lives and valuable time.

			Another aspect of mobility is the ability to reach the location of the operation. Nowadays, tactical operators, especially emergency response teams, are faced with huge delays due to heavy traffic in city centres. Efficient manoeuvring capabilities via motorbikes or other light vehicles can be achieved with SAN’s equipment as it is carried on the operator’s back while heading to the location in need.

			Energy – This element is divided into two aspects, the first is addressing the physical energy of the operator, or alternatively his physical fatigue. Tremendous effort is required by the operator just by climbing up the stairs and carrying equipment. Breaching a building entry and clearance in minimum time require concentration, therefore, using light yet rapid breaching equipment is essential for saving the physical energy of operators. 

			The second aspect is the energy (power) source of the equipment which needs to be self-sufficient and light while enabling the tactical operator to complete his mission. SAN’s electro-hydraulic breaching gear is operated by a Li-FePO4 rechargeable battery, capable of opening a minimum of 25 doors. Each system is normally equipped with 2 batteries (one battery only weighs 900 gm, so operators can carry even more if needed). 

			Versatility – Modern construction in urban environments is shifting to high rising buildings. Additionally, urban citizens are installing higher security doors in their homes, these two factors are creating a challenging environment for the tactical operators in their breaching operations. This increases the necessity of breaching tools which are light and provide certainty in their ability to breach any object in the urban environment. With over 15 years of operational experience, SAN’s tools have breached thousands of objects as inward, outward, rolling, sliding, zero-gap and high-level security doors in various structures, residential and commercial areas, shelters, ships, aeroplanes, trains, cars, armoured vehicles, etc. Moreover, the operator can be equipped with additional tools like cutters and spreaders in different forms which will allow them to overcome any element in the urban environment. 

			Q: What are the major differences for the use of hydraulic breaching instead of explosive?

			A: The explosive breaching method has been common within military forces for years, yet it presents many disadvantages, for example: it may risk the target/object as well as operators due to exposure to collateral damage, i.e. "shockwave". It might injure innocent bystanders and may cause environmental damage, such as brain damage to the operator. The operators may lose eye contact with the object during the breach, the method takes a longer operation time and does not enable the operator the solution needed to handle a second door breach. In addition, explosives can't be used in undercover operations or explosive environments, such as drug labs. Approvals to use explosive in a civilian environment are very rare as it also disturbs the normal life of the surroundings or might raise liability issues when an error in identification of the target may occur. The high command also needs to take into consideration that in the long run, explosive breaching is very expensive as the explosives can't be reused and it takes a long time to reach a high professional level in this field, which also requires many additional follow-up training courses.

			In hydraulic breaching and specifically with SAN electro-hydraulic tactical breaching systems, there are no liability issues as it creates minimal damage necessary to breach, the operator always has eye contact with the door while standing behind a secure location while achieving a fast breach. An additional advantage is the ability to quietly breach into a house which allows the operator to utilize the surprise element and be ready for a second door breach if necessary. Basic training takes around three days and there is very low maintenance required to keep the tool running within 100% of its capabilities. 

			Q: At SAN one of the areas you look at, as well as training, is specifically tailoring your range for Security Forces, Special and Tactical Forces and Police; could you talk about the main differences in needs between them?

			A: At SAN our additional challenge is to identify and customize our breaching gear to suit the needs of each tactical operator. This can be found in the different kind of carriers we develop, or in the tools which we supply. For example: rescue teams will normally be equipped with our longer spreader and the Guillotine cutter which can provide them with better capabilities in the scenarios they are facing. Our individual work with each end-user helps us make the right adaptation to create the perfect fit with their gear, while also offering customized training courses at SAN's academy in Israel or at the operator's location. SAN also provides reusable training aids that were developed to train the tactical operators for every foreseeable scenario. 

			At SAN we have in-house capabilities from design through engineering, different manufacturing methods and disciplines which allow us to develop a customized solution in a very short time frame according to the end-user’s operational requirements. As our equipment was created FOR breachers BY breachers we are in constant discussions with the end-users to tailor the right adjustments according to their requirements. For example, accessories such as a magnet for quick work with the door breaker, special handles, different breaching tool docking placements and of course design of additional tools, such as our last development of a hydraulic piston which is designed for prison doors and bunkers.

			Q: Could we talk about the history of the company and who you are supplying, both in Israel and internationally?

			A: SAN Ltd. was established in 1995 with a focus on design, production, engineering and project management. In 2005 we opened our tactical breaching division to bridge the breaching capability gap shared with us by the Israeli Special Forces, who commissioned us to find a solution for them. Today, we are the biggest supplier in this sector for the Israel Defense Forces (IDF), in addition to police and firefighter units. Globally, our breaching gear is operational in special forces units in over 30 countries in North and Latin America, Europe, Asia, Australia and Africa. We cannot disclose the names of specific units due to their line of work and confidentiality agreements, but we can state that the breaching capability upgrade which we are presenting has become standard breaching equipment for special forces around the world dealing with terror attacks, hostage scenarios, war against drug dealers (DEA) organized crime, target arrests, intelligence operations, operations in remote sites, mass evacuations, disaster areas, etc. 

			Q: We mentioned training earlier on, how do you work with forces to ensure correct training and correct use of tools in different scenarios?

			A: As SAN’s breaching gear was created FOR Breachers BY Breachers we see ourselves as a solution provider, not only a systems manufacturer. At SAN we supply tactical operators with our breaching systems, but we always try to build and improve their breaching capabilities by training and sharing lessons learned from our broad operational experience (accumulated experience of over two decades in challenging environments). Our in-house ex-special forces instructors have a rich and broad operational background in breaching from different segments which are studied by the tactical operators in our academy or travelling around the world to ensure that our systems are capable of breaching into any element in their local environments. 

			In addition to our basic training, we offer advance courses which are built according to the end-user unit’s activities, in order to address and train them on breaching scenarios which they have to face in their operations. We assist in analysing and constructing different local elements they will be facing and sometimes we are requested to give our advice and share our knowledge ahead of a live operation, as this is part of our ongoing support in the tactical operator’s community. n

			At SAN YouTube channel over 25 videos are published, 50% of them presenting live operations - 
www.youtube.com/c/SANLtdHaifa

			For more detailed information, please visit SAN’s website: 
www.santactical.com
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			Wearable Computing at the Tactical Edge

			More than just a conventional power & data hub, Ultra’s software defined UltraLYNX product provides the warfighter with a truly wearable computer at the tactical edge. This article describes several use cases where UltraLYNX can be utilised to provide immediate benefit to the soldier who wears it, and in its wider role in contributing to a Common Operating Picture across the battlespace.

			As our war fighters at the front will testify, the mission for them is very much about life and death. Charged with getting to the objective, whether it is for reconnaissance or something more sinister, the soldier must use every sense, including that infamous sixth sense, to provide themselves with a personal “situational awareness”. 

			Right at the heat of the moment, there may be a call on the radio for a ‘sit rep’; the timing could not be more inconvenient! Originally created for Medical Evacuation, the ‘9 liner’ sit rep has become a common way of providing 9 lines of essential information including heading, distance and descriptions of the target. The soldier fills in a simple table then calls them in over the radio as lines 1 to 9.

			So, what if the immediate situational awareness that a soldier sees, hears, and somehow feels, could be automatically created and relayed to others? The 9 liner would be automatically populated where possible, with minimal input from the already busy warfighter. What if, in addition to their location, additional information such as battery state, ammunition level, the amount of water a soldier had available and even their health status was included in an automatic sit-rep. All of these things are relatively straightforward to achieve with commercially available devices. An additional sensor or two here, a wearable bio-sensor patch there, a bit more cable and voila; a fully “digitised” soldier. However, what about all that data that is now created. No longer fitted neatly into 9 lines, no longer just about the objective, this data will at the very least need to be managed, processed and filtered. Now receiving multiple detailed sit-reps in near real time, the troops on the ground all the way up to HQ have the tools to create a truly Common Operating Picture (COP).

			Key to creating the COP will be the adoption of Artificial Intelligence and Machine Learning (AI/ML), to help filter, sort, and ultimately understand the battlefield as it evolves.  Ultra has an AI/ML centre of excellence based in Canada and deploys its resources as required to each Business Unit on a case-by-case basis. Called ReMI (Resilient Machine Learning Institute) our centre is a transformational institute founded in Montreal, focused on developing Artificial Intelligence and Machine Learning technology. Founded by L’École de technologie supérieure (ÉTS) and Ultra in 2019, REMI provides a rich team of international PhD, PostDoc, MSc and graduate level students, professors and Ultra engineers. The institute is a unique organization that is using applied science to tackle real-world problems by leveraging state-of-the-art programming techniques in the fields of AI and ML. 

			UltraLYNX is specifically designed to interface all of the soldier worn peripherals. As well as the conventional soldier fit (Radio, GPS, EUD, Battery) we have integrated a huge range other ‘useful’ devices including cameras, GPS denied tracking, physiological monitoring, gunshot detection, blast detection and even environmental sensors that can all contribute to understanding the context of the wearer sit-rep.

			The UltraLYNX SWaP optimised processor along with its containerised software architecture supports the AI/ML algorithms required to create the situational information both locally and for the COP, without burdening other devices such as the soldiers End User Device (smartphone/tablet/AR goggles) or having to carry another mission processor box and cables.

			On the subject of End User Devices, being able to feed digital data into an existing analogue eyepiece may sound trivial, and perhaps even a waste of time, given the huge push on AR goggles such as the IVAS programme in the USA. However, there are several in-service helmet mounted displays (HMD) that can be easily interfaced to UltraLYNX to provide a simplified capability for Situational Awareness, without all the complexity of a full set of AR goggles. Again, the built in application processor gives UltraLYNX the means to render an image (from the 9 liner data) into a format that can be sent directly to the HMD. This gives the user a Sit-Rep without having to look down at the conventionally chest mounted EUD. A simple USB input device (plugged into an UltraLYNX port) provides control of the display and menu selection.

			As mentioned in previous articles, UltraLYNX can be configured as a tactical router, managing information exchange between different radio nets both locally and across the command echelons. Coupled with this is the emerging need for encryption and cross domain interconnectivity. UltraLYNX has several strategies for this, including inline modules and System On Chip solutions that meet the required home nation accreditations.

			Another capability that may be of use in the digital age is Signal Intelligence. All electronic devices emit RF energy, so the ability to detect an adversary who may be using less stringent commercial grade equipment could be a useful advantage. In the past decade, there has been huge advances in the field of Software Defined Radios. UltraLynx can be used to hold the necessary configurations of such SDR’s allowing the user to change the function at will. One aspect we have been exploring is a SDR based Spectrum Analyser that would give the soldier the means to sweep the local area for potential RF hotspots and waveforms. UltraLynx already has space for a small daughter board, which with a remote RF head/antenna assembly could provide a cost effective SIG-INT device that could contribute to the overall situational awareness picture. This approach is similar to the US SOSA initiative for vehicles and airframes, where chassis mounted SDR cards are deployed in a common form factor, with a remote RF head fitted to the platform.

			As this article sets out, UltraLYNX is a tangible solution for providing wearable computing at the tactical edge. Whilst not providing hundreds of teraflops of computing power, the use cases described here demonstrate an increased capability for the warfighter, in a compact form factor that is already necessary to provide the current power and data hub function. n

			www.ultra-pcs
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			Similarity of legs, wheels, tracks suggests target for energy-efficient robots

			A new formula from Army scientists is leading to new insights on how to build an energy-efficient legged teammate for dismounted warfighters.

			In a recent peer-reviewed PLOSE One paper, the U.S. Army Combat Capabilities Development Command, known as DEVCOM, Army Research Laboratory’s Drs. Alexander Kott, Sean Gart and Jason Pusey offer new insights on building autonomous military robotic legged platforms to operate as efficiently as any other ground mobile systems.

			Its use could lead to potentially important changes to Army vehicle development. Scientists said they may not know exactly why legged, wheeled and tracked systems fit the same curve yet, but they are convinced their findings drive further inquiry.

			Inspired by a 1980s formula that shows relationships between the mass, speed and power expenditure of animals, the team developed a new formula that applied to a very broad range of legged, wheeled and tracked systems – such as motor vehicles and ground robots.

			Although much of the data has been available for 30 years, this team believes they are the first to actually assemble it and study the relationships that emerge from this data. 

			“In the world of unmanned combat aerial vehicle and intelligent munitions, there is a growing role for dismounted infantry that can advance, often for multiple days, and attack in the most cluttered terrain such as mountains, dense forests and urban environments,” said Kott, chief scientist.“

			As a starting point, the team investigated a scaling formula proposed in the 1980s for estimating the mechanical power expended by an animal of a given mass to move at a given speed, and compared this to a range of artificial mechanical systems varying in size, weight and power that are autonomous or driven by humans.

			They studied wide ranges of sizes and morphologies within a data set that combined systems that included for example a 17th century British canon, the Ford Model T, the M1 Abrams tank and an ACELA train.

			The team found a similar, consistent relationship does in fact apply also to ground-mobile systems including vehicles of different types over a broad range of their masses.

			Kott said these findings suggest that human-made legged platforms should be as efficient as wheeled and tracked platforms.

			Gart said their research is relevant to designing ground mobile systems because it helps designers determine tradeoffs among power, speed and mass for future terrestrial robots for defense applications.

			One Army goal is to develop new types of autonomous, or partly autonomous, ground vehicle to deliver supplies to Soldiers in challenging terrains, he said.

			“To haul supplies, it must be able to carry a certain weight, or mass, at a certain time, or speed,” Gart said.

			“The Army must develop feasible yet ambitious targets for tradeoffs among the power, speed, and mass of future terrestrial robots,” Kott said.

			The formula developed in this paper gives such a target and could enable the Army to make predictions of future performance of ground platforms such as legged robots given design constraints like vehicle and motor weight and desired speed, he said. n
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