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			Welcome to the new issue of Soldier Modernisation, so the strange world is continuing and hopefully the start of 2021 will see a new vaccine start the world’s industry off again, allowing us to travel and conferences to open and meet in person which has always been key to our business.

			Within the industry progress has not seemed to slow in terms of orders and new technology arriving in the market place. One such example would be the Russian Ratnik programme with 180,000 kits of Ratnik-2 being delivered a month ahead of schedule, also in the American area the Future Weapons programme is down to final selection. We take a look at True Velocity’s new composite-cased ammunition, as well as varied innovative technology: new submersible headsets from Invisio, varied new data comms from Rajant, Bittium, tpgroup and goTenna.

			We also focus on correct carriage systems and how they alleviate injury, with Crossfire Australia, I found this particularly interesting as we are always talking about lightening the load.

			We have articles and interviews from around the world, the new Open Architecture programme from the British Army as well as Futures of both the French and GOSSRA programmes. From the US Army we look at software readiness allowing more effective command and smart machining to drive down cost and deliver better weapons and as always a new technology piece from our friends at DARPA.

			The programmes list has been updated with a lot of changes and a new programme allowing you to see the overview of the industry. 

			We would like to welcome our new sponsors Thales and thank BAE Systems for their years of support.

			As always any comments, good or bad, are gratefully received, as this allows us to make sure we are up to date and correct.  

			Kind regards,

			Robbie

			Editor, Soldier Modernisation 

			robert.alcock@intercomms.net
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			Information advantage for the dismounted soldier 

		

		
			By Ciaran McCloskey and Amyas Godfrey

		

		
			“Contact. Wait out.”

			These words, in the Dismounted Close Combat (DCC) world, are charged with so much more importance than just correct voice procedure. Ultimately they mean that two commanders and their troops on the ground, ‘in contact’, are engaged in combat and gaining ‘decisive advantage’ is paramount to survival. This process of engagement, the ‘OODA loop’ in action, is an age-old challenge where stress, confusion, and lack of communication or up-to-date information all contribute to what is known as the ‘fog of war’. But the commander who can ‘observe’, ‘orientate’, ‘decide’, and ‘act’ more quickly and precisely will start to tip the balance to their advantage. 

			Operating in the battlespace of the 21st century requires state of the art communications. In sub-threshold or grey-zone operations where the enemy avoids the conditions for a full-scale NATO coalition deployment under Article 5, it is likely that friendly forces will increasingly deploy in future on an expeditionary footing to face operations that are ever more complex. Non-kinetic and non-lethal forms of warfare will challenge our forces to respond in ever more ingenious ways. Forces deployed in these conditions need consistent assured communications. At one end of the spectrum of such operations permissible Electromagnetic Environments (EME) will exist, allowing the use of host nation telecoms infrastructure and commercially available off the shelf systems and applications to maintain situational awareness and monitor atmospherics. At other times, or when events dictate, forces will need to rapidly re-configure for high intensity conflict, with the need for secure communications and seamless connectivity between tactical and strategic assets on the move and in contact. 

			The C4I equipment for soldiers and commanders of the near future will need to cater to the most likely scenarios across the spectrum of conflict, with the minimum number of deployable systems and functionality optimised in those systems to match the demands of the mission at hand. Information advantage in the battlespace has never been so highly sought after by modern forces and therefore choosing the right type of systems with the right sorts of features is a critical and complex acquisition endeavour with which the customer is charged.

			So what does the ‘right sort of tactical radio system with the right sort of features’ mean to the combat soldier and junior commander? To address that question it is helpful to consider the training and information lines of development. In terms of training and readiness, forces comprising recce, infantry and combat support elements will have readiness levels set to expeditionary requirements. Increasingly that will mean these forces having to be more self-sustaining, more resilient, less reliant on home base infrastructure. It will also mean the adoption of a train-as-you-fight mentality, using core deployable systems in both live and synthetic environments, often finishing training in theatre, utilising simple to use battle-ready capability. 

			From the force development perspective an expeditionary footing also means that the need to reduce soldier burden both physically and cognitively becomes an increasing priority: optimising expeditionary readiness and enhancing operational effectiveness. Reducing solider load with reductions in the size and weight of radio systems places an emphasis for good Size Weight and Power (SWaP) characteristics. Modern Software Defined Radios in near-miniature form and fit, capable of low power output, low probability of detection, high battery life and with secure architectures will cater to the combat soldier seeking to reduce physical load without compromising high range connectivity, stable networks for voice and data and good situational awareness, including blue force tracking. Commanders up to Company level will derive equal benefits with the same systems and depending on data requirements, with only small increases in size and weight, dismounted Coy to Coy and BG communications will trade detection and power efficiencies for richer data needs, including mounted to dismounted and sensor to shooter connectivity benefits. 

			In terms of the information defence line of development, the need to reduce cognitive burden will also apply. Here ease of use, simplicity of training, and simplicity in re-configuring C2 for rapidly changing missions will be key. The look and feel of the systems will have to be intuitive to future generations of military recruits. The applications on the systems, whether they be for Health Usage and Monitoring (HUMS), GEO or Target data need to be as easy to use as they are on modern mobile phone devices, because that is how the next generation of recruit will expect how to operate and that is what an expeditionary information environment will demand from industry in its offerings for the next generation of soldier-commander tactical radios. Many modern radio systems can and will attain these demanding requirements, even with the significant performance trades that are involved in their design, but the best of them do it in a way that allows the infantry solider and junior commander to conduct his or her primary mission i.e. without distraction or lack of focus.

			The Importance of Communications Range 

			Range is the most important aspect of any communications solution and is an issue on every deployment. Ground to ground communications is one of the most challenging situations and reliable communications depends on maximising antenna height and power output together with minimising transmission bandwidth and ideally VHF or low band UHF frequencies for propagation. It is an operational necessity that combat troops operate low to the ground the varying terrain, antenna height, body shielding and ground propagation effects all hinder communications significantly for this user. Increasing radio output power to counter these disadvantages is limited on body worn equipment for safety reason but also increasing power reduces autonomy and the increased weight of spare battery is not welcome nor is the increased logistics support requirements to charge and resupply. Multiple body antennas, longer antennas or wearing antennas higher up the body all help but the soldier needs to retain maximum mobility to manoeuvre and fight so antenna locations are rarely optimum. Clearly, the dismounted soldier operations presents some inescapable challenges to achieving reliable communications to maximising range and freedom of movement.

			MANET networking can help to improve range as communications services are rebroadcast from one radio to the next. However the implementation of a MANET network means the on air bandwidth is typically over 1MHz and such a wideband transmission will reduce point to point range. Consequentially this approach relies on a sufficient numbers of user, distributed evenly on the ground to relay messages from radio to radio rather than broadcasting directly to all radios. The MANET approach increases power consumption as several radios are required to transmit when relaying a single message throughout the net and this translates into additional weight for the user who needs to carry more batteries for the radio. The MANET solution is most useful in confined environments where there is no line of sight between users such as tunnels or in urban areas. In more open terrain a point to point broadcast solution is a more efficient and resilient way to communicate as it does not have the node density and user positioning restrictions that a MANET solution brings. 

			The ability for the dismounted soldier to remain concealed is an essential element for protection and mission success. Any soldier radio is a threat to this as RF transmissions can be detected at range and this can compromise a mission, as the element of surprise is lost and may even prompt the enemy to launch a counter operation whether that is surveillance or direct action. Commercial technology and proliferation means this detection threat exists across the spectrum of conflicts but the impact is more significant in a near peer operation where the adversary will have the means not only to detect the transmissions but also to act rapidly with a variety of responses. 

			Wideband, fixed frequency RF transmissions provide an obvious signature, and add to this multiple transmissions as it the case in a MANET network in which every node broadcasts then an adversary has plentiful opportunity for detection. At the very least, this negates any element of surprise and the adversary can choose to avoid the engagement. However, sampling an RF signature over time will yield more information, enabling an adversary to determine location, direction of travel, force size and from this information potentially mission intent. Low Probability of Detection (LPD) is key, as the enemy is unlikely to react if they are not aware of a presence. Techniques such as narrowband, low on air duty cycle, minimal nodes broadcasting and minimal power output will make detection more challenging although this will not be enough in near peer operations where more sophisticated techniques such as frequency hopping will be required. 

			If detected and the enemy takes action then the communications will need to support our counter response to maintain effectiveness whether that is dispersal over a wider area to minimise causalities in the event of a potential artillery barrage or employ an anti-Jam waveform to counter an attack on the RF spectrum. 

			The utility of the soldier radio has been well established in terms of co-ordination on the ground, stronger command structure, enabling higher tempo operations, safety and ultimately in mission success. However, in the modern integrated battle space an obvious and easily detectable soldier radio signature will quickly become a liability most notably in near peer conflicts and just as camouflage uniform was introduced to reduce the visual signature of the dismounted soldier it is necessary to ensure the soldier’s RF signature is addressed equally well on the modern battlefield. 

			The key data requirements for the dismounted commander are to support the battlefield management application including Blue force tracking, enemy report, navigation, point of interest, CASEVAC, chat, text, file transfer etc. Other data services apply to all dismounted users such as HUMS and stores management. Soldiers deployed in the field have limited bandwidth, processing, access to advisors, security nor the time to scrutinise, process or analyse intelligence feeds. For the most part dismounted soldiers need clear information to plan and act on rather than data to process. The integration of wideband video services from surveillance assets into the dismounted soldier net will not only burden the network but also the soldier so it is generally considered these intelligence feeds are passed to HQ to be processed and a coordinated response is disseminated to the dismounted commanders on the Battlefield Management Application (BMA). 

			In the future we are likely to see a more integrated soldier platform and experimentation in this area has been progressing in recent years to identify not only the technology to do this but what is beneficial. This will inevitably mean a soldier radio and architecture solution to support collection of information from each soldier. Sensors on the soldier and local data processing can be employed to alert commanders when a soldier has become unconscious, suffered a blast or come under fire. Additionally, passive monitoring of stores from each soldier can also be reported on the net to help logistic plan their resupply activities. 

			Communications Architectures for Dismounted Soldiers

			In addition to the radio technology options and trade-offs, it is important to consider the architecture of the solution to support the services across the dismounted user groups - typically a company of 120 users with 3 tiers – section, platoon and company. Architectural decisions are driven by operational scenarios, doctrine and wider integration or interoperability considerations. For example, some users will typically deploy a company size group with dedicated support vehicles so the architecture design needs a tightly coupled communications solution between dismounted commanders and vehicles. Other users may place less emphasis on co-operation between mounted and dismounted operations such as expeditionary forces including paratroopers or other specialist unit like jungle or mountain warfare where vehicles are not a feature. 

			The architecture design needs to deliver the appropriate services required for the company structure. These main services, summarised below, need to be provided simultaneously so voice does not interrupt data and vice versa. 

			(1)	A number of independent voice nets – typically 9 sections, 3 platoons, 2 company plus nets for attached specialist

			(2)	A shared Blue Force Tracking (BFT) picture for all members of the company 

			(3)	A data net to distribute intelligence for dismounted Battlefield Management Applications

			(4)	A data net to collect information from soldiers or supporting UAVs including HUMS, stores or sensor feeds to inform the wider intelligence picture and logistics planning.

			Several architectures, employing different radio and waveform features, are available as shown in the diagram below. For example, these services can be delivered with a single company-wide flat network partitioned to support each service. This is a single radio type, single waveform approach but requires a wideband waveform with the various drawbacks that brings. Alternatively, these services can be provided through a mix of radios/waveforms for each tier. This enables optimisation for the different users and crucially this approach is not dependent on the wideband waveforms so is potentially a better solution for near peer conflicts. 

			With spectrum demand growing and dedicated military spectrum reducing to make way for commercial applications the world over, there is increasing spectrum planning issues and mutual interference in the traditional military bands. In particular mismatches in power output between vehicle systems and soldier carried systems makes soldier systems less effective especially when operating near these vehicle. Using bands outside the traditional military bands can overcome these problems. It makes sense to explore moving the lower power military systems out of the military bands as they are less likely to cause interference with the other users in band. Frequency is a key parameter in achieving range for the dismounted soldier. VHF and lower UHF bands are best for achieving ground to ground range but these bands are in demand so new approaches to deliver more efficient services and flexible spectrum planning are developing. TDMA waveforms inherently support multiple services but combined with bands sharing techniques (narrowband, low power, low duty cycle waveforms), frequency hopping to increase spectrum usage and techniques to specifically correct any transmissions clashes the available frequencies can be used more productively. 

			What does Thales Contribute?

			Thales is the largest supplier of military communication systems outside of the US and works across a number of communications technologies to provide customers solutions across the full spectrum of potential conflicts. Solutions range from ruggedized commercial bearers and waveforms suitable for low intensity or national operations to military hardware and waveforms that can be relied on to deliver at the other end of the conflict spectrum. Our latest SDR dismounted radios provide simultaneous services even in narrowband and frequency hopping modes so all services can be maintained throughout the mission even in a hostile RF environment. Solutions can be configured to support various multi-tiered architectural approaches with different bearer types or as a flat network with a single radio type and waveform. Thales has carried out various company level tests on representative terrain with the different architectural configurations describes. In all cases location and HUMS data for every soldier in the company is available to all the commanders on their display device. Company-wide update rates are typically 10-15 seconds. For the tiered network, update rates for the lower tiers are typically 3 seconds as these need to be aggregated for distribution across and up the rest of the network. Our tests with 120 SquadNet radios configured to a flat network achieved coverage over an area of 20km2 (4x5kms). A three tiered network with 104 radios using the SquadNet radio in each tier achieved coverage over an area of 42km2 (6x7kms) on similar terrain and only employed 1 network rebroadcast hop per tier leaving 2 rebroadcast hops per tier to provide further range extension or resilience. A two tiered approach with the SYNAPS V/UHF handheld radio for the company tier and a SquadNet radio providing the platoon and section levels has been demonstrated and although not tested to maximum range this approach will provide a further significant benefit in coverage. The use of the V/UHF SYNAPS radio for the company net can provide the dismounted commander with direct interoperability with vehicle and air asset nets so is a key architectural driver for many customers. The tiered approach provides more flexibility to configure networks as desired as there is no constraints in the number of users or communities of interest that can be established. The tiered network also lends itself better to the ‘golf bag approach’ as integration is at the network boundary rather than within a waveform and likewise the ‘ever-greening’ concept can be more readily applied as upgrades can be applied tier by tier or even unit by unit rather than a complete system or waveform change. 

			As sensors and effectors become more sophisticated, integrated and automated in the future battlefield the speed of response will increase on both sides. The ability to avoid detection along with the increased manoeuvrability will be critical to avoid fixed or mobile battlefield surveillance assets. Freedom to manoeuvre at range will also be important to keep troops dispersed to avoid mass causalities if engaged. Communications range for the dismounted soldier is never sufficient and it likely to become even more of an issue as the battlefield becomes more lethal particularly in near peer engagements. The importance of range and LPD cannot be overstated for dismounted users but this need not be to the detriment of our digital battlefield and collaborative combat aspirations. SDRs, waveforms and architectural choices can enable dismounted soldier to play their part in the digitisation of the battlespace and take benefit without compromising their freedom to manoeuvre or exposure to the adversary. n

		

		
			Ric Green, Systems Architect, GSA, MoD
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			UK Generic Soldier Architecture: the present and the future

		

		
			PRESENT

			The UK Army has stated that the future soldier will be fully transformed, embracing and exploiting the digital age over the next few years. TommyWorks is a newly formed team establishing itself as the Integrated Soldier System platform authority, conducting systems integration of equipment and capability integration across the Defence Lines of Developments. TommyWorks now has the responsibility of developing, integrating and fielding the Integrated Soldier System and longer term the 24hour Integrated Digital Soldier.

			Ultimately the aim is to improve and expedite the integration of new technologies onto soldiers for the express purpose of improving their effectiveness. A critical enabler to TommyWorks and the MoD realising the Future Force is through embracing an Open Architecture approach, specifically the UK’s mandated Generic Soldier Architecture (GSA). GSA was developed in 2012 to ensure open, modular and scalable soldier equipment is procured and integrated with minimum configuration and re-work. The underpinning principles to the GSA approach being:

			Modular in design: Treating the soldier as a system with a modular construct, designed in a way that modules have precisely defined and public owned interfaces.

			Scalability: Providing the ability to scale up and scale down integrated equipment and functionality, notably for integrated power and data network infrastructure.

			Free from restrictions of use and based on Open Standards: Being vendor agnostic and having the ability for a third party to integrate new components or functions into an existing system, realised through the use of existing, open and enduring standards.

			Over the last two years with strong collaboration from Industry experts, the UK has been developing the GSA approach and has updated and published Defence Standard 23-012 ‘Generic Soldier Architecture’. Several areas of GSA have been developed, however the most fundamental changes have been in connectors, Human Factors Integration (HFI) and the scope and boundary of the architecture. 

			GSA now defines a soldier’s data connector as the NATO 4695 (Nett Warrior PAN pin assignment) and the power connector as the STANAG 4695 connector. The previous scope of the architecture received criticism over its boundary and its logical view of the Dismounted Soldier. GSA is focused on the personal soldier domain for an Integrated Soldier System, with the architecture specifying ‘intra’ soldier requirements. The Integrated Soldier System has three main sub-systems, the Torso, Helmet and Weapon, all of which have the power, data and physical interfaces defined with open standards. With there being a lack of centralised guidance on the processes for Human Factors Integration for soldier-worn equipment, GSA now contains this guidance to equipment designers and is available on the Land Open Systems Portal. Over the last few months a GSA site has been added to the portal and is being used as the place for collaboration and a repository for soldier-based research related to GSA.

			futuRE

			With the change of pace in technologies and equipment for soldiers, it has been widely accepted that GSA must continue to evolve to meet the needs of the future soldier. The integration challenges with the soldier have been well recognised and documented, with many nations encountering similar integration issues. Over the next few years the UK will be focusing on developing GSA and the Defence Standard in the following areas:

			Soldier Data Network: Arguably the most challenging area for the UK to address is the soldier’s personal data network. A critical layer in the network stack is the middleware, the unsung hero in an integrated soldier’s software architecture. Whilst GSA has stated its intention for middleware, ongoing studies and implementations continue to be the focus before an open middleware standard can be selected from four down selected options (DDS, Lean Services Architecture, MQTT and ZeroMQ). The aim is to complete this work in 2021 and select one of the above middlewares for GSA. The digital soldier not only needs GSA to define a middleware, over the next year the soldiers network stack will be standardised, with each different layer being defined with an open standard/protocol. USB 2 is specified in the latest Defence Standard, however recognising that over the next few years when connector technologies mature and become widely available the UK will transition from USB 2 to USB 3.2/4. 

			Wired and Wireless: Wireless technology is seen as the future by many, with the dreaded cable management strengthening the wireless argument as more equipment gets integrated on the soldier. Whilst GSA still mandates wired solutions, it is accepted there is now a need for wireless technologies to be more fully understood and for the architecture to be flexible and enable both a wired and wireless soldier solution. With there still being concerns around security and safety of soldier wireless technologies, these will be areas of focus. 

			Industry White Papers: Without integrated soldier-worn power, there really is no future Integrated Soldier System. From lessons learnt from the quantity of different batteries carried by soldiers on Operation Herrick, the future approach must ensure weight reduction remains a key priority when developing the power architecture. Whilst the debate around integrated in or integrated on for cable management continues to be a hot topic, the UK will be inviting industry to inform the way ahead on areas such as this, through a series of small scale funded White Paper opportunities. 

			Audio: The current architecture does not include Audio within its scope, where strictly power, data and physical interfaces have been defined. Without audio the structure of communication in the field is dramatically impacted and GSA must ensure appropriate audio interfaces and the physical infrastructure are included in the soldier’s architecture. GSA will be looking at what open standards and protocols should be mandated for a soldier’s audio architecture.

			Land Platform Integration: Dismounted soldiers still require the ability to seamlessly integrate into military vehicles, especially the next generation of digital vehicles. Understanding the interface touch points to ensure power and data interoperability between the soldiers and vehicles remains a challenge but one that is firmly within our sights. With the emergence of Robotics & Autonomous Systems (RAS) in the land environment, specifically unmanned ground vehicles and nano unmanned air systems, further work is needed to understand the information exchange requirements with soldiers and how the soldier’s architecture should support this. Over the next few years as RAS experimentation continues to mature, ensuring the soldier is at the forefront of decision making must be a priority.

			The long-term future vision for GSA is clear, enable the transformation of the soldier into the 24hr Integrated Digital Soldier through the implementation of open architecture. This vision has the key focus on weight reduction for the soldier as an overarching key principle to the architecting decision process. There are no illusions against the challenge that faces the MoD to realise this vision. It remains heavily dependent on maintaining a good working relationship with industry, maturing our knowledge through scientific research and real-life experimentation. n

			For more information on UK GSA or 
Defence Standard 23-012 contact the LOSA office: DESLELCA-PI-Eng-LOSA@MoD.gov.uk 

			To register for an account on the Land Open Systems Portal, use the link - https://landopensystems.mod.uk 
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			Overcoming integration roadblocks with wearables

		

		
			Military OEM design engineers of wearable ecosystems and tactical vests can simplify their electronic devices and connectivity solutions with the Fischer Freedom™ connectivity technology platform. This newly extended platform can help improve tactical communication, improve situational awareness and provide a better soldier experience. 

			Compact, easy-to-use devices like portables and wearables demand simple, efficient integration. The Fischer Freedom™ Series sets the standard for simplicity and efficiency. 

			Delivering 360° mating freedom, low-profile design and superb ergonomics, the Fischer Freedom™ connectors, cable assemblies and active devices (LED, Rugged Flash Drive, USB 2.0 adapter, and Tactical BodyCam) optimise cable management and improve data and power management.

			Optimised Cable Management

			Fischer Freedom™ connectors and cable assemblies eliminate key codes and deliver 360º mating freedom. Devices can be plugged and routed in any direction, ensuring that the cable on the vest always goes straight to the device. Straight connections means shorter cables, fewer tangles and better usability because equipment is lighter and faster to set up. 

			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 quickly and easily be mated to ready-to-use cabled receptacles or receptacles with the new Quick Detach System fitted into the fabric of a smart tactical vest (such as Wearin’s connected vest).

			Improved Data and Power Management

			The connected vest works like a hub, allowing a modular array of body-worn communication systems and active devices to interconnect through a shared data and power bus. The vest integrates this bus with wiring on the inside, one central battery for all, and connectors that serve as a hub interface at strategically chosen locations. This minimises external cables and enables standardisation and further miniaturisation of the entire electronic ecosystem. 

			NEW – Wearable Connector Products and Accessories

			The Fischer Freedom™ Series includes new products and accessories allowing design engineers to optimise cable management in line with their SWaP (size, weight and power) requirements, and to integrate connectors easily into all sorts of materials, even the most flexible of fabrics.

			The rugged sewing junction of the new Fischer Freedom™ Quick Detach System allows flexible material to easily be converted into a potential panel, e.g., heavy-duty tarp cover/tent, sail, vehicle tyre blankets, smart backpacks and tactical vests. The system’s adapter and retaining ring facilitate the quick fitting and interchange of receptacles (e.g., a cabled receptacle with 7 contacts as shown in the illustration).

			The new Fischer Freedom™ cabled receptacle in size 08 is a smaller version of the receptacle introduced to the market in 2019. With a metal housing, four signal and power contact tracks (up to 24AWG, USB 2.0 and Ethernet), IP68 sealing and EMI shielding, this new cabled receptacle is ready to use in any conditions, easy to integrate into garments or mount onto the panels of military equipment, or to integrate into tactical vests and backpacks (MOLLE/PALS compatible). Designed with no sharp edges, it is also easy to fit and remove in the field, even with gloves. 

			NEW – Ready-to-Use Rugged Connected Vest

			Wearin’s connected vest is a centralised, integrated connectivity system with optimised SWaP and agile ‘plug and play’ usability. The tactical vest has an internal distributed data (USB 2.0) and power bus, eliminating the need for multiple batteries, external wires and cables that weigh soldiers down and restrict movement.

			Connector receptacles create a flexible system delivering power and data. Soldiers can easily connect communications gear, End User Devices (EUD), sensors, cameras, night vision devices, GPS and other essentials onto the vest to enhance mobility, performance and safety.

			In September 2020, Wearin’s Connected Vest won the highest-ranking 2020 Technology Innovators Award – the Platinum Award – from Military & Aerospace Electronics and Intelligent Aerospace.

			Wearin’s Defense & Security Starter Kit includes the following items: 1x tactical plate & load carrier, 1x tactical wearable hub USB 2+, 6x Fischer LP360™ cabled receptacles fitted with the new Fischer Freedom™ Quick Detach System, 1x cable with a Fischer LP360™ plug and a Fischer UltiMate™ 80 plug (6-pin NATO STANAG 4695 compatible), 1x cable with a Fischer LP360™ plug and a USB type A, 1x Fischer LP360™ LED, 1x Fischer LP360™ USB 2.0 adapter. 

			Modular, evolutionary and customisable, Wearin’s sleek, human-centred, ready-to-use solutions can be tailored to meet any specific needs or requirements in terms of functionality, choice of gear, and types of device to be integrated. n
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			Evolving technology enhances target location & engagement capability

		

		
			By Steve Rickard, Business Development Director – Land Systems, Excelitas Qioptiq

		

		
			With a number of technologies emerging and maturing up the Technology Readiness Level (TRL) ladder, the roadmap for intelligent and integrated Visual Augmentation Systems (VAS) is becoming interesting and exciting. The scene is firmly set for the 2020 – 2030 period which will introduce significant enhancements in sighting system capability through the evolution of Artificial Intelligence (AI) and integration between Dismounted Users and autonomous systems covering all air, sea and land domains. The close co-operation between man and machine has the potential to revolutionise the “visual intelligence” capabilities of small dismounted team operating in the complex battlespace.

			Excelitas, through its rich Qioptiq heritage is a world leader in the design, development and deployment of Dismounted User VAS solutions covering Night Vision, Thermal and more recently, Fused and Digitally Integrated technologies, and is continuing the Journey to incorporate leading edge digitization and Intelligence into new and emerging products.

			Working closely with Government R&D communities and Users during the New Product Introduction (NPI) process ensures that an appropriate trade of Size, Weight and Power (SWaP) can be carried out, whilst ensuring that system architectures remain open enough for additional layered capability builds in the future. 

			Focusing on User “Touch Points” ensures product solutions are integrated well with the wider system elements including weapons / sighting and C4I systems, as well as being intuitive and easy to use.

			DRAGON H – Detecting Treats, Locating Targets and Connecting Users 

			Excelitas has developed a new member for the DRAGON family of VAS products. DRAGON-H is the latest in the DRAGON range of uncooled thermal imagers from Excelitas. Providing a 24hour Intelligence, Surveillance, Target Acquisition and Reconnaissance (ISTAR) capability, DRAGON-H is designed to meet target and surveillance requirements for military customers and law enforcement agencies who require a compact, lightweight and capable hand held, tripod or mast mounted system. 

			Utilising a state of the art 12µm 640x512, uncooled thermal sensor DRAGON-H delivers excellent sensitivity and image uniformity in a lightweight and ruggedized housing.

			DRAGON-H is developed with common modules and system architecture from the Excelitas DRAGON-S (Sniper) 12µm weapon sight – providing customers with a reliable, modular, and low risk solution based upon matched optics and Detect, Recognition and Identification (DRI) capabilities across both systems. DRAGON-H DRI performance achieved against man sized targets typically, Detection: 3500 - 4000m / Recognition:1200 – 1600m / Identification: 600 – 750m. Providing variable magnification from x4.5 – x18, the system provides the User with a very useable digital zoom / field of view ratios for wide area surveillance and long range target detection.

			Surveillance activities are supported through a high resolution image and video capture capability with dedicated memory storage, which also provides the User with the ability pre-program the system and configure specific mission profiles.

			DRAGON-H incorporates a high performance, Class 1 1550nm Laser Range Finder (LRF). The LRF has an operating range in excess of 2km on a Man sized targets and 3km on vehicle sized targets. An Infra-Red Laser Pointer (IRLP) is also incorporated to allow target indication and handoff to other team members. 

			To maintain situational awareness, along with providing target location capability, DRAGON-H also includes an integrated sensor pack comprising GPS (Commercial or SAASM), Digital Magnetic Compass (DMC), Attitude and Heading Reference System (AHRS). Utilising its suite of on-board high-fidelity sensors, DRAGON-H provides the operational advantage with precision target identification and Geo-location capabilities.

			DRAGON-H is designed with interoperability in mind. External Communications are provided via a dedicated I/O port to provide external video and data communications, and a Bluetooth interface is included that provides external communications to ancillary devices (such as a remote control unit), receive data from additional external sensors or allow for data sharing with other systems such as the DRAGON-S Sniper Weapon Sight. The Bluetooth can be disabled if required for specific operations.

			DRAGON-H provides 8 pre-programmed reticules, which can be defined by Operators and matched to other weapon sights in order to support fire / fall of shot corrections.

			DRAGON-H contains a Ballistics Calculator. Utilising the internal sensors, and stored ammunition ballistics data the system can generate a highly accurate ballistics solution that can exported to other compatible devices, in particular the DRAGON-S In Line thermal sight for sharpshooter and sniper weapon systems. This can provide a disturbed reticule or hold-off information to assist shooters in rapid target acquisition, engagement and re-engagement. 

			DRAGON-H provides the User with advanced visual features such as False Colour Pallets, Edge Detection and image colour tint. These features enable the User to customise the system to optimise the specific thermal conditions and achieve the best possible target image, range performance and enhanced situational awareness.

			The User Interface (UI) has been optimized to allow for ease of operation and an enhanced User Experience (UX). Each critical function has an individual control to reduce the training burden. DRAGON-H UI has been developed and tested with experienced Users. The UI is intuitive and optimized for both left / right handed, and gloved operation, allowing ‘out-of-the-box’ operation of the system.

			DRAGON-H utilises a range of modern materials and manufacturing processes to provide a system weighing less than 1.5kg, which provides the User a lightweight and robust system providing early detection and identification of targets at extended ranges. 

			Power is provided by 4 x AA Lithium batteries, which can provide over 7 hours of functionality.

			The DRAGON systems approach provides the foundations for development of further product variants to support enhanced VAS solutions over the coming years, as a number of customers worldwide seek to modernise enhance their Vision Solutions. Greater range performance and enhanced connectivity are achieved by taking advantage of the rapidly developing areas of sensor development, algorithm development and artificial intelligence to provide truly connected VAS capability.

			Providing Users with the ability to out think, out smart, and out fight our enemies, is what Excelitas is all about in the Land systems domain. As with all Excelitas VAS products, DRAGON systems can be supplied as ITAR free solutions, utilising the latest in sensor and display technologies, without compromising performance.

			As Excelitas continues to move forward with enhanced sighting systems for dismounted Users, we are always on the lookout for opportunities to collaborate and partner with industrial players around the world in order to bring world class capabilities to national programmes and to ensure that Excelitas products remain state of the art and provide features and capabilities called for by the User community.

			Excelitas, along with our industry partners are totally committed to reducing the size weight and power burden placed on to our customers; developing the battle winning equipment within the realistic constraints of technology while maintaining affordability. 

			We continue to push forward, developing our experience and thinking in order to challenge the boundaries to ensure our customers always stay one step ahead. n

			www.excelitas.com  
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			No ‘easy-button’ in Army modernization, says G-8

		

		
			By Thomas Brading, Army News Service

		

		
			The Army’s G-8 said he has high hopes for modernization efforts heading into the next year, despite potential budget cuts that could impact them as well as future end strength and force readiness.

			“We’re on the path to deliver the capabilities our soldiers require to fight and win,” said Lt. Gen. James Pasquarette during an Association of the U.S. Army Noon Report webinar on 19 November.

			In previous years, Army modernization has come with its share of hold-ups and headaches. But this time, Pasquarette believes the force’s current efforts are much more promising than past attempts.

			The general, who has now served two years in his role as G-8, said he was confident that if topline cuts were required, leaders would continue funding top modernization capabilities.

			“[The Army secretary and Army chief of staff] have both stated that we must modernize the Army,” Pasquarette said. This is a “once-in-every-40-years opportunity, and it’s against a valid requirement.

			“Russia and China aren’t going anywhere,” he added, underscoring the importance of modernization. He said Army officials believe near-peer competitors “will continue going the wrong direction” regarding diplomatic relations.

			In addition to having support from senior leaders, another helpful source for modernization programs has been the U.S. Army Futures Command. Established in 2018 with a sharp focus on meeting modernization goals, he said this centralized effort has brought a streamlined approach to modernization. And having a four-star general “intimately involved in the modernization effort” has assured its success.

			“Since the end of the Cold War, when the Army has been faced with a significant downturn in the top line, the easy button has been modernization,” he said. In other words, when previous budgets have taken a hit, modernization was the first to be cut.

			“[Army leaders] have turned down the modernization dial in order to preserve end strength,” he said. “And whatever was left over after that, we put into readiness to ensure we had the ability to fight.”

			To him, hitting “the easy button” is just the easy way out for that moment in time, he said. Now things are different: there is no easy way out.

			“The equipment we have today is what we need to deter, and if necessary, fight and win against high-end adversaries” like China and Russia, he said. And if it comes time to cut spending “I believe we’ll continue to fully resource top priority” efforts like Army Futures Command’s cross functional teams.

			Despite challenges, “we’re on a path to deliver the next-generation capabilities our soldiers require, and if necessary, to fight and win against near-peer adversaries in the future,” he said.

			The Army’s no. 1 modernization priority, the long-range precision fires portfolio, is on track to deliver the force’s long-range hypersonic weapon, he said. Earlier this year, in a joint effort with the Navy, the Army successfully test fired a hypersonic missile and plan to have a battery of prototype hypersonic weapons fielded by fiscal year 2023.

			When it comes to mid-range capabilities, the Tomahawk, a low-flying subsonic missile, and SM-6, a supersonic, high-altitude missile, are both capable of “striking maritime and land targets at range,” he said, adding they are on track to be fielded by fiscal 2023.

			The Extended Range Cannon Artillery, or ERCA, which is capable of firing rounds more than 40 miles, is also on the horizon, he said, adding that a follow-on variant with an auto-loader is in the works, too.

			Other modernization programs are also in various stages of implementation. For example, next month the Army plans to release a request for proposal for the Optionally Manned Fighting Vehicle.

			Pasquarette assured the virtual audience “we’re on a positive path” to modernization as the Army continues to “revolutionize how we fight where it matters most - at the squad and platoon levels.”

			But modernization is not cheap, especially when facing a flat budget.

			For the third year in a row, senior leaders have conducted “night court” processes across Army portfolios to realign funds to modernization efforts, he said.

			The budgetary review strategy, which was most recently conducted in the spring under COVID-19 conditions, helped leaders realign billions of dollars, he said.

			Pasquarette, who manages the night court process, did not disclose an exact dollar amount or how many programs were cut during the 2022 program review, but he said this year’s findings were comparable to last year’s deep-dive.

			During last year’s budget review for 2021, senior leaders realigned roughly $10 billion and eliminated 80 legacy programs.

			Last year “we received the resources needed to grow the Army, increase the readiness of the Army, and invest in the future readiness of the United States Army,” the general said.

			Even though the future of the Army’s spending is “a bit hazy,” he said, Army leaders and lawmakers are making the right choices to keep modernization efforts on track. n

		

		
			
				[image: ]
			

		

		
			Lightened ammo, increased lethality

		

		
			Q: Thank-you for your time. Could you give me some background on True Velocity and its mission? 

			A: True Velocity is a U.S.-based, advanced technology company focused on the manufacture of superior lightweight ammunition. Our mission is to produce the best ammunition in the world, in an effort to provide the American and Allied warfighter with an unfair advantage on the field of battle. Our revolutionary manufacturing capabilities enable us not only to engineer and manufacture ammunition capable of performance superior to that of legacy brass-cased ammunition, but to do so with a level of efficiency, consistency and quality control that far exceeds that of traditional brass-cased ammunition manufacturing. We currently manufacture a strategic range of calibers including 5.56x54mm, 7.62x51mm, 6.8TVCM, 6.5 Creedmoor, .338 Norma Magnum and 12.7x99mm.

			Q: Can you tell us about the work you are currently doing with the U.S. military and, in particular, the Next Generation Squad Weapon program? 

			A: The U.S. military has made it abundantly clear over the course of the last two years that lightweight ammunition is a critical path forward for our fighting forces. And to that end, we are seeing more and more ammunition requirements being written specifically with lightweight ammo in mind. True Velocity is participating in a number of these programs as we speak, but I would say the most publicized of those is certainly the Next Generation Squad Weapon program.

			The NGSW program is designed to provide the U.S. Army’s Close Combat Force with an enhanced 6.8mm cartridge replacement for the currently fielded 5.56x45mm round, as well as to replace the M249 Squad Automatic Weapon and the M4A1 with next-generation weapons. We think the NGSW program is a particularly well-designed program because it identifies a specific problem that the U.S. Army is facing, and it leverages the problem-solving capabilities of industry partners to find a solution. And that’s exactly what we’ve done, in partnership with General Dynamics Ordnance & Tactical Systems.

			In August 2019, True Velocity was selected as one of three ammunition manufacturers to continue into the final phase of evaluation by the U.S. Army. Since then, we have delivered more than 170,000 rounds of our 6.8TVCM lightweight ammunition to the U.S. Army for testing and evaluation, and we’ll deliver several hundred thousand more in January 2021.

			Our 6.8 TVCM composite-cased cartridge is capable of unprecedented ballistic performance, while simultaneously exceeding the Army’s expectations in terms of weight reduction and precision.

			Q: Why is the U.S. Army considering a composite case instead of standard casing materials? 

			A: Well, first of all, I think you would need to ask the Army that question directly. I certainly will not speak on their behalf. But I do think the advantages of composite-cased ammunition are significant and well-documented. The narrative to date has been driven largely by weight reduction and the need to lighten the load for the soldier, and our composite-cased ammunition does just that. Our loaded cartridges are, on average, about 30 percent lighter than a comparable brass-cased cartridge, and our empty composite case is 50 percent lighter than a brass case. So, as you can imagine, the operational and logistical benefits to be had by that sort of weight reduction are tremendous and, in some, cases, life-saving.

			But the narrative doesn’t end with weight reduction. The manufacturing technology employed to build our composite cases allows us to achieve a much higher level of consistency and process control, and the manner with which our cases are molded affords us the opportunity to manipulate characteristics of the case that cannot be altered in the brass world. The result is a composite-cased cartridge that is capable of much more efficient ballistic performance, more consistent muzzle velocity and, thus, noticeably improved accuracy. Likewise, our cases mitigate heat transfer to the weapon, which reduces wear and tear, and they reduce or eliminate muzzle flash due to an incredibly efficient powder burn.

			To the credit of our leadership team, True Velocity has established a culture of innovation that allows us to leverage best practices from a range of industries to find solutions to problems that have plagued the brass ammunition for decades or centuries. Recently, True Velocity was asked by a customer within the U.S. Department of Defense to develop a prototype subsonic 7.62 composite-cased cartridge on an extremely constrained timeline. Despite having only 10 days of development time, we were able to deliver these functioning prototypes for initial evaluation by leveraging our culture of innovation and state-of-the-art, 21st Century manufacturing technology.

			True Velocity’s ammunition – and particularly our 6.8 TVCM cartridge – are changing the paradigm. It turns out you don’t have to operate at unsafe chamber pressures in order to generate increased velocity, enhanced terminal performance and improved accuracy. Our cartridge achieves all of these things, while maintaining safe operating pressures even at environmental extremes, where metallic cases generate excessive and dangerous chamber pressure.

			Q: If we look at composite ammunitions for a military with less spending power than the U.S, is it cost effective to change over? 

			A: Conversely, I would ask whether those countries can afford NOT to make the transition. A reliance on brass-cased ammunition carries with it a commensurate reliance on certain precious metals that are controlled, to a large extent, by our adversaries. Transitioning to composite-cased ammunition reduces or eliminates that supply chain risk, while simultaneously providing an improvement in operational effectiveness and significant logistical cost-savings.

			I think it’s also important to look at the weapon system as a whole, inclusive of the ammunition. For example, True Velocity’s 6.8TVCM cartridge is capable of providing significantly enhanced ballistic performance over a standard 7.62x51mm NATO round, and it can do so at safe operating pressures. We’ve proven that you can take an existing weapon that was originally chambered for 7.62x51mm NATO, and with little more than a barrel swap, you can configure that weapon to accept our 6.8TVCM round, instantly increasing effective range, improving accuracy and reducing weight.

			In short, the total value proposition of True Velocity ammunition is extremely competitive with legacy brass ammunition, and the fiscal implications of transitioning to composite-cased ammunition extend far beyond the price per unit. When you consider the opportunity for low-cost improvements in operational effectiveness by transitioning existing 7.62 weapon platforms to accept a vastly superior round in our 6.8TVCM, the logistical cost-savings associated with a 30-percent reduction in weight, and the value of supply chain risk mitigation, the numbers skew far in favor of composite-cased ammunition, even for countries with limited defense budgets. n

			For more information, please visit: tvammo.com

		

		
			Soldier Modernisation talks with True Velocity President Chris Tedford about the company’s composite-cased munitions
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			Open Architecture - Enabling the future

		

		
			Ultra Precision Control Systems (PCS)  is a provider of high integrity control products for aerospace, military vehicle and soldier applications. Precision Control Systems is part of the Ultra Group

		

		
			The move towards an “Open Architecture” for soldier systems is not new, and the term has perhaps been over-used at conferences and industry briefings. The benefit of having a so called “plug & play” solution for our warfighters is now well understood, with many vendors offering up their products & professing to comply with the various Open Architecture standards.

			There are of course continuous advances in all aspects of wearable technology and this article explores a few of them in more detail.

			The architecture itself is realised as a wearable Power and Data infrastructure, capable of providing power for each peripheral device, and connectivity such that intelligent peripherals can interface with each other to provide soldier worn functions that benefits the solider and /or the mission. This function can be achieved using a Power and Data hub such as UltraLYNX, which not only offers an Open Architecture solution for device integration, but also has an application processor capable of enabling the future capability requirements. 

			Looking at advances in power, lithium cell technology has continued to be developed over the last decade, but there has been nothing revolutionary in terms of significant increases in energy density. A year on year increase has certainly made longer endurance missions possible, but to really enable digital soldier of the future more needs to done. 

			Standardisation of battery connectivity (the UK, US and NATO are all converging into a common connector standard) will mean that soldiers can be interoperable by utilising batteries across nations. As well as providing power, the batteries can report their status using serial bus enabling power management applications to read parameters such as remaining power available & equipment power consumption. These smart batteries can be augmented with smart power management, power scavenging and perhaps other power sources such as wearable fuel cells. Ensuring the power architecture is open and can accommodate these is essential. 

			With new power delivery mechanisms coming on stream (such as USB PD), it is now possible for a smart hub to intelligently manage the power to each connected device and control the charging regimes for the power sources. Such a hub can also use Artificial Intelligence techniques to optimise power usage without the need for soldier input (helping to reduce the cognitive burden).

			Perhaps the biggest push is the area of wearable computing. The aspiration to push sensing out to the tactical edge is driving the need for lightweight, low power computer resources that have the processor capabilities to host AI/ML algorithms. These algorithms will be essential in converting sensor information into meaningful data that can then be disseminated across the soldier radio net and up into the higher C2 echelons. 

			The data infrastructure will need to ensure that computing can be scaled according to the mission, and that essential services for device management can live alongside the AI applications. Carrying yet another “box and cables” would not be a solution that many soldiers would be keen on, Instead, a smart hub that is already designed to host AI would be a positive advantage in providing a SWaP optimised solution that is integrated into the power and data architecture itself. 

			Consideration is also given to security, where the smart hub can be configured as part of a Cross-Domain solution to allow data exchange between radio nets at different classifications (essential for reporting a Common Operating Picture).  

			Another technology that is likely to be deployed in future missions is physiological monitoring. This real time monitoring of soldier health will be necessary to not only report the obvious life signs but also indications of wellbeing. A smart hub such as UltraLYNX can host the algorithms necessary to ensure the solider of the future is kept healthy in both body and mind. 

			Finally, for any wearable system, there is a need for the user to be able to interact with the connected devices via some kind of user interface known as an End User Device. Today the most commonly adopted EUD is a Samsung phone. A new programme in the US sees the adoption of Augmented Reality goggles, whilst research programmes are looking at gesture control, virtual assistant technology (similar to Alexa or Siri) and even measuring brainwaves possible ways of controlling peripherals. Adopting these new EUD technologies is made easier if the Power and Data infrastructure is managed with a smart hub. The hub provides an abstraction layer allowing the type of EUD to be changed at will, without effecting the connectivity of the other peripheral devices. As new EUD technology is developed it can be easily integrated into the soldier system.

			By deploying an open power and data architecture, along with embedded computing, the war fighter can integrate devices that were never intended to work together, not just for today’s fight, but for missions well into the 21st Century. n

			www.ultra.group
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			Army software readiness

		

		
			U.S. Army Communications - Electronics Command

		

		
			Software readiness ensures U.S. Army units are ready to fight and win in a cyber-contested environment. It includes several lines of effort to transform Army software culture and create accountability at all levels.

			What are the current and past efforts of the Army?

			This initiative falls under the U.S. Army Communications-Electronics Command () Software Engineering Center (SEC). On Oct. 1, 2020, the SEC launched the CECOM Software Repository, a single location housing software updates for more than 70 command, control, communications, computers, cyber, intelligence, surveillance and reconnaissance (C5ISR) systems. The repository, designed to be intuitive and easy to navigate:

			•  Enables rapid and secure electronic patching of C5ISR systems, rather than physical delivery of updates on CDs.

			•  Consolidates more than 10 various locations that previously housed C5ISR updates, making the update process faster and more efficient.

			What continued efforts does the Army have planned?

			SEC is building preventative maintenance capabilities for the software systems they sustain. This includes integrating software processes into the list of preventative maintenance checks and services for hardware systems on which the software runs.

			•  These checks will feed into Unit Status Reports and subsequently push software metrics into Army readiness assessment tools.

			•  This will improve unit commanders and senior Army leaders’ software situational awareness and decision-making.

			•  SEC plans to make the preventative maintenance capability available in fiscal year 2021.

			SEC is also creating automated tools that make it easier for soldiers to keep software up to date.

			•  SEC is building an internal tool known as the profiler to standardize how cyber releases are created and make patch structures more efficient.

			•  SEC is creating an external user-facing tool known as the conductor, designed to combine complex updates for multiple systems into one straightforward process.

			•  SEC plans to make these tools available in fiscal year 2021.

			Why is this important to the Army?

			Software is the “nervous system” that enables overall functionality for battlefield hardware systems. Accordingly, software readiness is a core combat enabler. With nearly every Army weapon and communications system now running on software, Army units face increased operational risk fighting with outdated and vulnerable software. To enable a cyber-hardened Army, it is critical to have tools and processes in place to maintain software with the same rigor and consistency as the hardware it controls. n
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			Miniature connector design for severe applications

		

		
			Bob Stanton, Director of Technology, Omnetics Connector Corp.

		

		
			Electronic equipment in today’s defense industry is being driven forward with highly capable advanced technologies. 

			New electronics, resulting from modern sensor and detector devices to fully coordinated satellite internet controls are employed in battlefield complex management systems. GPS III enabled applications control UAS platforms from a distance and fly at hypersonic speeds. Highly portable modules support our soldier borne sensors, (SBS), on the battlefield in extremely rugged and evolving situations. Unmanned drones and ground based UMVs are used for advanced recognizance to provide pre-engagement data that can offer more than one solution to the battlefield strategy. These integrated electronic systems must provide signal reliability in extreme environmental situations. Those sensors, data processors, information transmitters must continue to perform at their best. Connectors and cable are used for providing connectivity to many portions of each module and support the core of the system’s performance. Selecting the right connector and cable is critical. As circuit miniaturization and rugged mobility have evolved simultaneously, sensors have moved from inside the box to out on the arm of robots. Image processors are now on the visors of helmets and hypersonic guidance is riding inside the munition in flight. Miniaturized defense connector and cable designs have developed a great history for use in military applications. As new requirements and electronics evolve, ruggedized connectors are readily available in many standard military specification levels. Additionally customized designs that achieve or exceed the military performance standards are rapidly adapted to meet the ruggedized needs today. 

			The hunt for a miniaturized connector that fits 
your needs 

			A great way to start your connector search begins with thoroughly knowing and understanding your application, where and how it will be used! (We all know someone that went to the auto dealership to “see what’s new.”) Selecting the right connectors for military applications is much more complicated. We can readily see the need for size, low weight and various shape requirements, but what temperature, pressures, exposures to salt, gas, or constant vibrations are critical. It’s also important to remember that some most serious conditions are when we encounter two or more environmental exposures simultaneously; like temperature and salt exposure. In space we can see high temperatures and high atmospheric pressure at the same time. I like to make a list of key requirements of design criteria based on use. 

			Knowing and defining your 
Use and Environmental Application

			Mechanical: What size and weight is needed in your instrument.
Define wiring format; as Wire to wire and or to panel mount. 
Is it, deep inside an instrument, is there access.
How flexible does the cable need to be 
Physical application and environment 

			Environmental: Exposures – as Temp., Chem. Radiation, and Pressure
Water sprayed or immersed 
Salt exposure 
Dust and dirt

			Use and fit: High rate of connect and disconnects 
Hand mated with or without gloves 

			Electrical: Signal type, analog, digital, amplitude modulated
Signal speeds, impedance match to circuit, Crosstalk, EMI, Shielding requirements 
“When the list has been completed, selecting connectors is easier!” 

			Military quality Micro and Nano connectors: There are two good resources to insure rugged performance of miniature connectors. Micro-d connector standards begin by specifying pin to pin spacing at .050”, (1.27mm). The Mil. Specification 83513 lists connector size, shape and inter-mate specifications. More importantly, however, there is a list of key performance levels for ruggedized use, such as shock and vibration levels, the minimum number of mating cycles and even, electrical specifications such as resistance and mating force. One can also study the IPC, (printed circuit society), documents listed for standardized circuit board to connector pin configurations. Similarly, Nano-miniature connectors with pins spaced at .025”, (.635mm) are thoroughly defined in Mil. Specification, 32135. Both standards have sets of well-defined physical, electrical and rugged performance expectations. With the rapidly increasing demand for small connector and cable in highly mobile defense electronics, second sourcing is quite important but not always be available. Key requirements like, signal type, signal speed, circuit density, EMI or crosstalk concerns are beginning to challenge the use of standard mil. Specifications exclusively. Highly mobile defense circuits often operate on high-speed digital signals using quite low voltages and currents. The new signals often need better shielding. Cable must be formatted for both reliability and high signal integrity. 

			System designers can consider at least two options for making a connector selection that matches their application. The methods are based upon working with military qualified suppliers that use subparts and elements that have passed QPL within their standard military connectors. 

			Option 1. 

			A.	Visit your connector supplier websites and or sales team to review current standards that meet or are close to your physical needs. Collect the specifications of those standard and what rugged test data is available. 

			B.	List electrical signal specifications and discuss signal performance with EE at Connector supplier office. 

			C.	Chat with connector designer and get solid model and dimensions of standards to insure fit and function of standard device.

			D.	Compare above list to the standard parts first. Ask for a sample. 

			Option 2. 

			Variations for ruggedness, size and shape can be navigated easily. They can also include hybrid or mixed-signal connectors that reduce the number of cable within a system by adding power-plus signals within one interconnect unit. 

			A.	Define variations that you need from the mil. Standard connectors available. 

			B.	Begin modifications, if needed, on-line with supplier to build solid models. 

			C.	When ready – build a 3-D model of customized connector 

			D.	When 3-d model looks good review planned specs. 

			E.	Request a first article, specify additional testing to insure performance. 

			Finally; the system designer should specify any specific forms of Testing and Q.A., (Quality Assurance) that can assure the interconnection systems will sustain high reliability in the rugged and unique environmental conditions of your application. n

			For more information, visit: www.omnetics.com

			Email: bstanton@omnetics.com 

		

		
			Water-Tight Micro-D

		

		
			Shielded Power plus signal 
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			INVISIO launches first headset that performs in all mission scenarios 

		

		
			Soldier Modernisation talks to INVISIO about their innovative new T7 headset

		

		
			Q: INVISIO is noted for their innovation. Even from yourselves it’s a bold statement for the T7 to be all mission ready. How did you evolve the new product? 

			A: The T7 headset was created with US Special Forces involvement. They had a need for a multi-use headset, one that could be submersible for maritime operations through to parachuting from 40,000 feet. We also spoke to French and Italian special forces and they provided crucial input during the development stage. That was important in terms of fit and comfort. This led to the creation of the T7 headset which can withstand the harshest of environments, from 10m under water to the highest altitudes. 

			Q: Could you expand on the submersible feature of the product and how this leads to more complex issues in comfort and fit; and the fact that there wasn’t a multi-use tactical communications headset on the market?

			A: The US Special Forces had a need for a submersible head set, they requested a 10m depth. We were surprised that no multi-use product already existed in this area, particularly a high performance one. It was a key challenge from a research and development point of view to maintain audio and performance quality when re-surfacing after having been submersed.

			Our mechanical, acoustic and software engineers stretched their skills and worked long hours to develop a headset to not only meet the multi-use need of the headset, but to also provide a headset of less than 350 grams, and to develop a new, patent pending ergonomic 3D cushion that mimics the most common ear and head shape. The T7 is an over-the-ear headset, with a boom mic that gives ultimate performance in very noisy environments and in high wind conditions due to the option of an extreme windjammer.

			Q: You mentioned the patent pending on the new ergonomic 3D cushion, but this isn’t the only innovative patent on the product. Could you talk about the other patents pending?

			A: As you said earlier. innovation has always been critical to INVISIO, headsets should provide seamless use for the wearer, particularly in military scenarios. Alongside the 3d cushion pending patent, there was the need for a new speaker system that would allow for the speaker to compress under water and to instantly return to normal upon re-surfacing. The speaker system also has a breathable membrane which constantly releases air to prevent expansion, and hence very low decompression time, e.g. when used at high altitudes for parachuting. This also has a patent pending.

			Another area of innovation with a patent pending is the new hear-thru microphone draining system that enables the microphone to work immediately after re-surfacing from a dive. This also solves a problem with standard microphones. Sound can be distorted if the wind protection foam is wet.

			If I could just expand on the pending patent for the 3D cushion, it is designed to provide a top level of comfort and fit for the user. Our engineers analyzed over 1,000 MRI head scans to create the cushion that accommodates pressure points and contours regularly found in those scans.

			Safety, comfort and versatility have really been improved with INVISIO’s T7’s three patent pending features.

			Q: What do you see as the next step in the evolution of INVISIO headsets?

			A: A close collaboration with customers, and an in-depth understanding of their needs, is an integral and critical part of our innovation model. Many of our innovations are a direct result of interacting with end-users and understanding their needs. This approach will continue to be our model of operation which has been successful over the past 15 years.

			The need for modular and interoperable solutions that fit any critical operation or scenario across different teams and individuals, will be even stronger in the future. 

			That is why a lot of resources are put into developing headsets and systems that are interchangeable across current and future INVISIO systems; and automatically interact with other devices such as radios, intercom systems, smartphones, computers, tablets and remote PTTs. 

			One thing is for sure; INVISIO will keep pushing the limits of technologies to protect and enable professionals on critical missions. n

			For more information visit: www.invisio.com
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			Leveraging technology to connect NATO forces

		

		
			Rugged. Reliable. Revolutionary. ELCAN Specter Sights. 

		

		
			Today’s NATO Alliance faces the most complex, most unpredictable security environment since the end of the Cold War. To adapt and prevail, it must close critical defence-capability gaps that range from large-scale platforms to small, man–portable solutions.

			This has driven the continued evolution of ELCAN Specter optical weapon sights, which have enabled allied forces to meet operational challenges for decades.

			The C79 combat optical sight was first developed in close cooperation with the Canadian Armed Forces and deployed in 1989 on the Colt C7 by the ‘C7 countries,’ most notably Canada and Denmark. The machine gun variant of this fixed 3.4x optic was then adopted as the M145 by the U.S. and Czech Armies — and remains standard issue across several NATO forces.

			The next-generation ELCAN Specter DR dual role weapon sight, designed to meet asymmetric battle requirements in Afghanistan, allows soldiers to switch instantly from close-quarter combat to long-range target identification, and remains available in 1-4x and 1.5-6x magnifications.

			As NATO forces are looking to modernise optical sights, ELCAN Specter sights, ITAR-free and designed and manufactured in Canada, are leveraging next-generation technologies to make soldiers even more effective and keep them safer on the battlefield.

			“ELCAN sights are known for the crystal-clear optics, durability, reliable performance and extended eye relief – this is the ‘ELCAN Specter DNA’”, according to Dan Pettry, a former U.S. Army Ranger and Raytheon Intelligence & Space product manager for ELCAN Rifle Sights. “There’s an old saying, ‘necessity is the mother of invention’ – NATO capability gaps are driving innovative new solutions at ELCAN.”

			As NATO forces continue to modernise, ELCAN Specter sights continue to leverage disruptive technologies to make soldiers safer and more effective.

			Increasing Reliability

			Raytheon ELCAN has integrated a Picatinny/STANAG rail into the sight casting, making it easier to mount ancillary devices. The integrated rail is lighter and more rugged than a mounting plate, and is available for all dual role and magnified sights with customised reticles.

			Enhancing Mission Effectiveness

			Approximately 12% of the world’s population is left-handed. Traditionally, standard issue equipment has been designed for right-handed soldiers and those who are left-handed or left-eye dominant had to learn to adapt. The ELCAN Specter DR 1-4x and 1.5-6x dual role weapon sights are now available with an ambidextrous throw lever to make it easier for left-handed soldiers.

			“The ambidextrous lever allows both left-handed and right-handed shooters to use their non-firing hand to change field-of-view and continue engagement – it’s quicker and safer,” said Pettry.

			Improving Safety

			Lasers have many uses on the battlefield but can also blind a soldier, especially through a magnified optic.

			External laser filters help protect users but reduce light transmission, often cause fogging and are easily lost or damaged. Raytheon ELCAN has developed an integrated high-performance laser coating that protects soldiers as effectively as an external filter without negatively impacting sight performance. n
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			Deploying mission critical communications

		

		
			Rajant continues to transform and reinvigorate the military sector

		

		
			Mr. Michael J. Van Rassen graduated from the University of Toledo and was commissioned in the Ordnance Corps in 1985. He earned a Master’s Degree in Business Administration from George Mason University in 1996. He is a combat veteran of Operation Just Cause and Desert Storm. Mr. Van Rassen has 20 years of acquisition experience in uniform and as an Army Civilian.

			Mr. Van Rassen started the C-RAM effort in the summer of 2004 and led that effort until his retirement from Federal Service in 2016. During this tenure, he led acquisition efforts in Command & Control, Missiles, Guns, Radars, and Communications. He is the past recipient of the Army Product Manager of the year, The Superior Civilian Service Award and 2017 inductee to the Air, Space, Missile Defense Distinguished Civilians Wall of Honor.

			Q: Could we just start with an understanding of Rajant, and your history of working with military forces? 

			A: Rajant Corporation’s inception came on the heels of the 9/11 attacks in the U.S. and was incorporated in October 2001 by co-founders, Robert Schena and Paul Hellhake. There were documented communication failures at the federal government level during and after the attacks that Mr. Schena and Mr. Hellhake supposed as fixable. Like many of us, they witnessed frontline responders facing network issues that affected the communication process, taxed dedicated emergency service lines and caused struggles for citizens looking to contact loved ones by phone. To combat this, Rajant brought together a team of engineers and quickly came to market with our patented Kinetic Mesh® private wireless networks powered by InstaMesh® networking software.

			Our engineers first built Kinetic Mesh for military and defense applications. They specifically designed Rajant radios, known as BreadCrumbs®, for the rugged terrains and harsh physical environments seen by troops in the field. Over the decades that have followed, our technology has been battle-proven to support the mission-critical communications soldiers need to overcome environmental adversity with steadfast reliability.

			Q: Soldier Modernisation has been talking about the digital battlefield hitherto, the increase in technology for the modern warfighter and the need for always-on data transfer. Are there recurring problems that you find when looking at the deployment of new systems?

			A: As the battlefield has digitized, the recurring problem is one of frequency management and deconfliction. This is not only an enemy jamming a signal, but friendly forces inadvertently jamming or blocking signals. This becomes exasperating when the battlefield is in or near urban areas. 

			Q: How are forces overcoming these problems by deploying Rajant Kinetic Mesh for services such as situational awareness, tactical strategies, etc?

			A: Rajant Kinetic Mesh helps to overcome these problems in several ways. First, each BreadCrumb serves not only as a radio but as a relay as well. It does this using very little bandwidth overhead, and with our dynamic power frequency reuse capability, counter-intuitively gets better as more radio nodes are added to the network. Second, Rajant’s military radios with Kinetic Mesh are fielded with three or four different transceivers (different frequencies) in each radio. The radios automatically switch over to a different frequency, without human intervention, to most efficiently move the data. These decisions are made at the individual radio level eliminating the need for a central controller and allowing the Rajant network to deal with the complex, ever-changing environment of the modern battlefield. Performance is uncompromised in terms of mobility, scalability, reliability and capacity, regardless of circumstance.

			Q: The digital battlefield is overcoming problems particularly for special forces and frontline spotters and scouting groups. How can Rajant work with them for data transfer of target coordinates to automated artillery, drones and air support?

			A: Rajant’s current battlefield deployment involves the real-time, safety-critical intercept of Air Defense targets. This same data is networked to provide targeting information to artillery and air support. Rajant has extensively expanded in the area of drones in a couple of ways. First, in the area of drone intercept, the use of full-motion video is necessary. Rajant’s high-bandwidth, low-latency network is used to prosecute drone engagements. Second, we have proven our ability to autonomously network drone swarms. We have currently proven the capacity to network over 100 drones with robots in an operation and are now working to demonstrate the ability to network a 250-drone swarm. 

			Q: Where could our readership view more information on Rajant Kinetic Mesh? 

			A: Visit Rajant.com. Under the Markets section, find detailed information in “Military & Federal”, including a case study, white paper and video. n

			www.rajant.com
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			Platform Sensors, Communication Systems, Command and Control, UAS

		

		
			Precision Technic Defence’s defined mission is to provide market leading capabilities and interoperable systems to both military and national security agencies. High-quality products, deep knowledge and experience of the operational scenario, bounded with a high degree of technical proficiency are capabilities highly valued by customers and partners around the world.

			With all the technology incorporated into today’s products and solutions comes a high requirement for training. In addition to program specific training Precision Technic Defence and its partners provide a vast range of training courses with its main focus on the full spectrum of special operator skills.

			Warrior systems

			Individual products or interoperable systems and solutions all from distinct and marked leading manufactures. Division consists of multiple sub-divisions for the individual operator being air, sea or land centric. This includes weapons, ammunition, suppressors, sniper solutions, EO/IR sights, day optics, ballistics, fabrics and uniforms, footwear, dry suits and special purpose equipment.

			Dismounted C4ISTAR

			Whether the mission and operator profile dictates precision strike, command and control, UAS operation or communication, Precision Technic Defence provide complete systems and capabilities. Market leading partners enable relentless support and service. Field tested and battle proven technologies for the next generation warrior.

			Platform and sensor systems

			Observe, detect, identify and act. Division provides unique capabilities in support of the joint combined operation. air, sea and land platform sensors and communication systems as well as weapons and ammunition for the full spectrum of missions and operations.

			About Precision Technic Defence

			With over 35 years of business, Precision Technic Defence has a vast of experience within the global world of business. The company strives to build strong and professional relations with our customers and partners through guidance, support and training throughout the phases of the procurement, implementation and support of any product or system our scope is purchase and sales of military tactical solutions.

			Emerging from a solid foundation of providing EO/IR and sensor centric turnkey solutions, Precision Technic Defence has created a wide range of systems and individual products, each being unique and with the sole purpose to ensure efficiency, safety and interoperability.

			Precision Technic Defence personnel hold decades of military experience and international deployments. This, as well as the strong network within global military and law enforcement agencies, ensures that the company can advise industry partners as well as being a strong partner for any research and development division. With companies situated in Denmark, Germany, France, United Kingdom and Australia, Precision Technic Defence supports partners and programs with a global reach. 

			Precision Technic Defence does not only supply products and solutions, but also service, support and training. n

			Find out more: www.ptdefence.com
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			European generic soldier systems 

		

		
			GOSSRA will carry out research in the development of a Soldier System Reference Architecture ready for standardization which covers electronics, voice and data communication, software, human interface devices, sensors and effectors.

			The awarded project, called GOSSRA, was signed on 27 April 2018.; led by Rheinmetall Electronics (Germany), GOSSRA’s consortium encompasses 8 other participants from 6 countries: GMV (Spain), iTTi (Poland), Tekever-ASDS (Portugal), Larimart (Italy), Leonardo (Italy), SAAB (Sweden), Indra (Spain) and TNO (the Netherlands). The project, which has a duration of 22 months, will receive an EU grant of roughly €1.5 million.

			Technical challenges in the Soldier Systems domain

			With the success of miniaturized, powerful electronics and computing capabilities in the civil domain and the need for networked systems and sub-systems with extensive information exchange in the military domain, Soldier Systems are getting more and more complex.

			Moreover, Soldier Systems can be used more efficiently with all relevant data available. This data will not only be generated by the soldiers themselves, or by the systems they carry, but will increasingly be originated from other sources (higher echelon units, vehicles, other soldiers, unattended sensors, etc.). Exchange of data between Soldier Systems and these sources via a common communication network is therefore paramount.

			A trend of growing diversity in communication systems that the soldier is likely to have available was observed (military radio systems with different, specific and optimized capabilities in terms of range and throughput, in addition, communication devices based on commercial technologies e.g. such as WiFi, LTE, 5G, and optical communications might be possible).

			Challenges in development, procurement and interoperability

			Architectures for the Soldier Systems to be procured are individually developed in many European nations by their national Soldier System companies. The architectures of these Soldier Systems are called Target Architectures as they represent an architecture for a specific Soldier System.

			Today, most European nations have their own approaches to soldier modernization programmes. Many nations are still in the prototyping stage or working on concepts for the modern Soldier Systems. The results are nation specific systems which, with exceptions, are proprietary and totally lack interoperability for all electrical, electronic and IT aspects. However, operating in an EU-/ NATO-Coalition-Context or even with non-military partners, demands a high level of interoperability.

			GOSSRA project aim

			The purpose of GOSSRA is to develop a Generic Open Soldier System Reference Architecture (GOSSRA), which can be used as common reference architecture on EU-/NATO-Level for deriving the above mentioned Target Architectures at country-level.

			This Reference Architecture for Soldier Systems should be ready for standardization to become openly available and not implying any protected intellectual property. The Reference Architecture comprehensively focuses on:

			•	software

			•	electronics

			•	voice and data communication

			•	sensors

			•	effectors

			•	human interface devices

			•	C4I

			The architecture represents “best practice”, “future trends and developments” and suggests standard interfaces. It shall be used as a reference to derive the “Target Architecture” which is the architecture for a specific Soldier System to be procured.  

			The Reference Architecture will be formulated according to the NATO Architectural Framework (NAF) v3 and built upon work already performed in the EDA studies STASS I and STASS II. It will be analysed and refined along the most important comprehensive aspects and validated by tests and a demonstration.

			EU Preparatory Action on Defence Research (PADR) 2017

			The Research Action Call on the topic ‘Force protection and advanced Soldier Systems beyond current programs‘ with the subtopic ‘Generic Open Soldier Systems Architecture’, was concluded under the Preparatory Action on Defence Research (PADR) 2017.

			The awarded project “Generic Open Soldier System Reference Architecture” (GOSSRA) was signed on 27 April 2018 and receives an EU grant of roughly €1.5 million over 22 months (1st July 2018 to 31st March 2020).

			Future Developments Document

			The intended GOSSRA Standard shall be valid and applicable in a few years. A comprehensive trend and market analysis was performed in order to cover future global, operational and technological trends in the domain of dismounted soldier system. The resulting ‘Future Developments Document’ was delivered on 31-01-2019. n
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			Carriage systems: spreading the load correctly as important as lightening

		

		
			Crossfire Australia talk about the importance of correct carriage systems for the modern war fighter

		

		
			Q: Crossfire Australia has been around for over 40 years, with products used in all conditions from the top of Everest to the harshest desert terrain, would you tell us how the company evolved into the military? 

			A: As you mention we started in 1980, over 40 years ago! Crossfire (AUST) P/L is a family-owned business based in Braidwood, NSW. Our extended network allows us to call upon world-class expertise to help us field new projects and respond to user feedback to refine the current production.

			It all started in the mountaineering, cross-country skiing and rafting trade a long time ago. We wanted to make sure that extreme sports athletes were coming back home safe. Our objective is to design and manufacture high standard gear. We believe that it is better and safer to spend a few extra dollars to deliver the best in performance and lifetime value. This also translated into the military; it’s important that all equipment is durable and meets exacting standards.

			In 1988, we had the privilege to support the army members of the Australian Association Bicentennial Everest Expedition. This really started us into over 30 years of supplying militaries across the planet.

			Crossfire has a unique capability that all design and manufacturing is completed in-house. We listen to the user requirement and tailor load carriage solutions within weeks to support the end user. We also have the adaptability and flexibility to make 5 or 50,000 packs (all to the Crossfire standard, we do not accept compromise.) 

			Q: Correct carriage is as important as lightening the load, to avoid unnecessary injuries, would you explain from your company’s experience how this happens and how you have rectified this problem?

			A: Backpack palsy is an increasing problem among military soldiers. The average load they carry is over 100 pounds. Backpacks can get as heavy as 175 pounds. The weight compresses or stretches the nerves to the arm. Soldiers report numbness, weakness and paralysis. Pain is not a problem at first but can develop later.

			Brachial plexus injuries, secondary to trauma from fractures, missile wounds and other wartime injuries have long been familiar to military physicians. Less well documented, however, are those injuries related to the use of army backpacks. A few studies have addressed injuries to the brachial plexus caused by back packs. 

			Crossfire has approached the force preservation problem from a number of angles. The centrepiece of the Crossfire Load Carriage system is our DG Frameset. Contrary to a common held defence logistics point of view we are not all the same size and one size doesn’t fit all. 

			The DG Frame system has three distinct easily adjusted shoulder harness and back length adjustments, that can be effected in minutes and allows flexibility with tasks: ie. gun belt and plate carrier (the frame is designed to accept a back plate into the aperture significantly reducing plate slap and pack standoff) compared to patrol order.

			 The key point of difference as previously mentioned is our live frame concept. Current military pack frames under load generally move in a vertical motion when the wearer is moving. The Crossfire frame system is tuned to facilitate 10% flexion and flex’s with the wearers gait ( not vertically) this helps minimise hip soreness and significantly adds to wearers fatigue management. 

			The other significant difference is our harness cut. We have designed a female and male harness which differ by angles, and a few other small differences, but both share the same key benefit. The absolute reduction in brachial plexus compression (no pins and needles in fingertips). 

			The Crossfire complete frame system will not take the difficultly out of individual cross country military movement/ rucking but it will significantly reduce fatigue and allow the wearer to arrive ready for the fight and allow greater force preservation. 

			Q: With the varied climates and terrains that the modern war fighter works in, how have you adapted products to cover the different problems faced in these environments? 

			A: The Crossfire system, as previously mentioned, is purpose built for military application and the multiple environments that our militaries find themselves globally. The DG Frame system is equally as functional in 50+ or –50 with no degradation in capability. We have actively tested all of our systems in theses environments. 

			We understand every ounce counts and adaptability is the cornerstone of every military task. We are constantly reviewing the market globally for lighter and more flexible options, whilst maintaining the robustness and reliability of our systems. Simplicity works, Crossfire’s principle focus is on function and robustness over bling and fads. 

			All buckles and key components of the Crossfire system can be operated with one hand requiring no fine motor skill to operate allowing the wearer to focus on task. 

			 All Crossfire critical buckles are field replaceable and can be replaced in minutes. Our packs are made from 530D cordura which has proven itself globally to be ideal for abrasion resistance and overall robustness in the field. Crossfire has a lifetime guarantee on all workmanship and we absolutely stand behind everything that has the Crossfire brand. 

			We are constantly communicating with end users about how to support and evolve our range to support them in the field. None of our range is locked in re: design and will evolve to support the war fighter. 

			 Early 2021 evolved versions of the trialled and proven DG3 ‘Corsair’ 55 litre Patrol pack with a few new options will be released. We will also be adding the DG3 ‘Starlight’ Trauma pack and DG3 Slick to our range early 2021. 

			Also in early 2021 we are very excited in partnership with Cold Skills Sweden and UK to be releasing our range of AW packs and shelter options. We are particularly excited about the AW Shelter range and believe this range will be a game changer.

			Crossfire has a proud and proven history but the cornerstone of what we do remains “supporting those where compromise isn’t an option.” n

			For more information, please visit: crossfire.com.au 
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			Dismounted Soldier – using rugged handheld computers

		

		
			Soldier Modernisation talks to Simon Walker, Business Development at tpgroup, about their rugged computer products and how they fit into existing systems 

		

		
			Q: One of the major questions that military system managers ask is how interoperable are the products that you provide?

			A: With a major modern focus on Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR), especially as a result of the increase in asymmetric warfare and counter-insurgency type operations, there is a growing requirement for real-time tactical and communications data to support military operations. 

			Fundamentally, there are two essential problems which rugged handheld devices are designed to address supporting the purpose of C4ISR – ‘time’ and ‘deployment’.

			Time, or perhaps better militarily expressed as ‘tempo’, is about ‘getting ahead’ of your adversary’s ‘thinking cycle’. As in chess, you want to be not only thinking of the opponent’s next likely moves, but heading them off before they arrive. 

			Success is about observing the tactical situation around you, realising how this affects your options to react to the situation on the ground, deciding how to react to changes and devise military plans, and preparing orders to do so, before communicating those plans and orders, and observing the situational changes to see the military affect - ideally all in real-time. 

			Since your opponent is thinking along the same lines, the trick is to run this constant ‘decision-cycle’ faster than your adversary. An adversary who, as is typical in insurgency operations, is using cheap and freely available social-media apps on an Android mobile phone across the local in-country cell-net phone network as they merge into the crowd. 

			Developing and improving this ‘tempo’ requires complex tools and applications which allow the observers to work efficiently. They do this by making use of mapping, imagery, incoming video and other real-time sensory feeds, and instantly distributing that information to the soldiers that need it, right across the battlespace.

			Realising the significance of the incoming information requires a means to display that information in a way in which it can be easily presented, digested, and made use of. This often involves ‘fusing’ or ‘filtering’ different data sources together to present useful accurate, aggregated information.

			This requires not only having the best available digital mapping of operations, but also the ability to overlay the supplied intelligence over that map, thus enabling the next decision-cycle tactical choices. Decisions which are themselves often complex, and require capable software-based ‘decision support tools’ to assist the intelligence-based decision-maker to make the right decision, at the right time. Then to communicate it instantly to drive forward the all essential operational tempo.

			Q: Deployment in the field and how quickly they can be online is another critical area.

			A: Our friendly forces cannot always rely upon the local mobile phone infrastructure being secure enough to manage their operations. In modern warfare, a digital C4ISR system requires data-management, toolset and networking technologies and communications to flow between the front-line soldier and the formation command behind, incorporating the various layers of headquarters in-between. 

			It is at the dismounted front-line, typically the harshest and most hostile operating environment of the battlespace, where sensors are deployed and their data is fed up the chain of command to drive a combined operational picture, allowing for orders to be fed instantly back down to the front-line. 

			It is in these fast-paced, front-line environments that the demand for rugged hand-held computers is most required. That isn’t to say that rugged hardware is not required all along the levels of command, but the larger the headquarters, the greater the rate of tactical data collection, absorption, processing and dissemination, and invariably the larger the rugged hardware system required to manage it.

			It is at the dismounted tactical front-line, where soldiers are required to operate and fight in only what they can carry, that the demand for smaller, lighter, more capable and more robust rugged handheld devices is demanded. The challenge is to be able to provide those soldiers with, reliable, rugged, usable hardware which not only meets the data needs of the C4ISR battlespace, but allows them ‘wear it’ whilst operating and fighting to their optimum.

			Q: Who is using them?

			A: The demands on dismounted rugged hardware are varied across the battlespace. Whilst the typical infantry soldier is a likely candidate for small-form factor rugged handheld devices, their need to receive and transmit tactical data is largely limited to relatively straight-forward mapping, orders and communications, excepting in some ‘special’ cases. 

			More likely, it is soldier ‘tradesmen’ dealing with complex data requirements in logistics, equipment support and maintenance, artillery, communications, aviation and special reconnaissance operations that are more likely to not only have the need for complex data to support their roles, but are also acting as a source of valuable battlefield data to feed the battlespace ‘bigger picture’. 

			In ‘special cases’, sometimes the only way to derive the essential intelligence that is required is to insert soldiers at or even beyond the front-line, kitted with man-portable special sensors and communications hardware, with supportive specialist digital tools and sensors processed on Small Form Factor rugged hardware, to manage the complex data processing and communications demanded of their crucial role.

			Q: What problems are they designed to overcome and how are they overcoming these problems?

			A: We have explained the need to have digital data and communications from the forward edge of battle right back into the formation command. Whatever harsh and hostile environment the rugged hardware is deployed into, be it desert, tundra or jungle, the purpose essentially is to improve the battle operational ‘tempo’ to allow tactical decisions to be more timely and accurate to defeat the opposition. 

			Q: So what does ‘rugged’ actually mean in terms of computer hardware and what do we mean by ‘handheld’? 

			A: In normal daily life, most people’s mobile phones would be referred to as ‘handheld’. Add to that mobile tablets and other computerised ‘personal organisers’, and we have just about captured the definition of ‘handheld’ hardware devices as we know them. All are small, lightweight, have limited battery power, use mobile and /or wi-fi communications, are powerful in processing and memory terms (when compared to the Apollo Lunar lander computer which had only 2kb of RAM), and are fully loaded with a plethora of high-performance applications to manage and entertain our daily lives. 

			However mobile these devices are, they wouldn’t typically be regarded as rugged, and despite the accessory of a thick plastic ‘robust’ case, they couldn’t be expected to last long in the battlespace. Whilst the design of rugged equipment is highly complex, in simple terms, producing rugged hardware means meeting some key design criteria. 

			Firstly the hardware must be robust enough for the operational environment it is designed for. It must be able to withstand a wide range of expected and unexpected conditions. It must not present a hazard to human health or operational conditions, and it must not fail in extreme environmental conditions (e.g. rain). Of course this very simplistic explanation does not even scratch the surface of the complexities of making a piece of hardware operate happily in the desert on one hand and the Arctic on the other – yet that is the lot of the rugged hardware designer.

			Overcoming the issues posed by the harsh and hostile environments in which rugged hardware devices, handheld or other, are expected to operate, is multi-faceted and technically challenging. The more modern recent advances in the miniaturisation of computer hardware components have allowed the devices we use to become smaller. More importantly, it has become viable to reduce a rugged handheld device to a size and weight which is now acceptable in the battlespace.

			Key challenges for the dismounted hardware designer fundamentally revolve around the capability of the hardware to deliver a useful output versus the ‘wearability’ of the device, enabling the soldier to operate without hindrance. 

			Alongside the plight to provide high-powered processing power, data storage, and communication capabilities in the smallest footprint possible, lightweight alloys are utilised to reduce weight and provide rigidity in the device chassis enclosure for mobile rugged use. 

			This allows the device to withstand shock and vibration, and to be operated in wide temperature ranges of typically -20°C to +55°C, so as to meet common military environmental standards of ruggedness certification such as MIL-STD 810G. Add to that the use of water-proof connectors and seals, and rugged devices can be made not only dust tight but also able to withstand water ingress.

			The growing utilisation of Lithium-Ion batteries, typically the same technology used in commercial mobile phones, offers many hours of use to the dismounted operator, meaning the user is no longer dependent upon a mains power source to operate and can be truly mobile for extended periods.

			However, this is of no consequence if the hardware is impossible for the soldier to carry and use on the job – the same soldier who must not only transport tactical and personal equipment, but still operate as fighting soldier. Improvements in rugged hardware must also be matched by its ‘wearability’ and the need to integrate the kit into the soldier’s uniform and other common warfighting equipment.

			Modern trends in light-weight padded materials have allowed for modular, light-weight load-carrying equipment solutions for back-pack and webbing systems. These come with the provision of flaps, loops and other specific fixing attachments to allow for the accommodation of incorporated handheld rugged hardware pouches and sacks. These allow the dismounted rugged hardware to be ‘integrated’ into the soldier’s load-carrying equipment. 

			Indeed, increasingly modular combat system load carrying equipment is being purposely designed to allow dismounted soldiers to fully integrate their complete range of rugged hardware including optronics, radio and C4ISR communications, into a single combat clothing and load-carrying equipment solution with in-built ballistic protection. n

			For more information: www.tpgroupglobal.com/Westek
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			French Ministry of the Armed Forces’ innovation strategy

		

		
			An ambitious project with an unprecedented budgetary effort: one billion euros per year from 2022

		

		
			The Armed Forces Minister visited the marines and commandos base in Lorient earlier this autumn. The objective was the inauguration of new infrastructures within the framework of the military programming law (LPM) 2019-2025 and the presentation of the innovation strategy of the armed forces.

			The 2019-2025 LPM plans to increase the annual budget devoted to innovation by 25%, to reach 1 billion euros in 2022. “An absolute priority for our strategic autonomy,” explains Florence Parly. A large part of these investments is dedicated to the development of disruptive technologies, necessary for the preparation of the future capabilities of our armed forces. In total, in 2020, 821 million euros will be devoted to innovation.

			Definnov, an investment fund of 200 million euros

			The Minister of the Armed Forces announced the creation, by the end of the year, of the Definnov investment fund, in co-operation with BpiFrance. Endowed with 200 million euros, it will be dedicated to the development of dual technologies (civil and military) and transversal, through equity financing of innovative companies. This fund is added to Definvest, endowed with 100 million euros.

			In 2019, energy, artificial intelligence, space and even cyber defense were the priority areas for the Ministry of the Armed Forces. In 2020, priority is given to the hypersonic field, to anti-drone warfare, to directed energy weapons (lasers, electromagnetic weapons), to new technologies in the field of sensors and critical components, and to quantum technologies.

			With the ‘Red Team’, focus on anticipation

			All these areas appear in the reference document of the Defense Innovation Orientation 2020 (DrOID), which sets the objectives of the Ministry of the Armed Forces in terms of innovation. At the same time, the ministry will continue its long-term research and development (R&D) investment effort and its openness to civil innovation and the startup ecosystem to seize opportunities for the rapid integration of new high value-added technologies. 

			The other priority of the innovation strategy entrusted to the Defense Innovation Agency (AID): the work of foresight and anticipation, intended to prepare for the wars of the future. As such, the agency is piloting the ‘Red Team’, a long-term project launched in 2019 with the General Staff of the Armed Forces, the General Directorate of Armaments and the General Directorate of International Relations and Strategy. “The Red Team is perhaps the symbol of the openness of the Ministry of the Armed Forces in terms of innovation,” explained Florence Parly. It is to overturn the table. Accept to change perspective and see your convictions upset. This team of science fiction writers is responsible for imagining scenarios of threats and conflict for the horizon 2030-2060. Clearly, consider valid assumptions and guide the ministry’s innovation efforts by imagining appropriate solutions. n
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			Future soldier programs – high specific energy needed

		

		
			Bren-Tronics, Inc. is known and recognized worldwide for designing the first Li-ion rechargeable military batteries in 1995. Today users are using primary batteries less and less and confidence in rechargeable technology is growing every year, firstly due to the fact that they have been able to experience their durability in the field and also because the generation of today’s war fighters use rechargeable batteries as part of their everyday life.

			Even though current rechargeable Li-ion batteries give satisfactory performance, it has been very clearly stated that in the future, within 10 years, soldiers will not be able to recharge their batteries at their support zone if they are in combat missions.

			The 2025 future soldier will need at least 48 hours of autonomy and will not be able to exchange for charged batteries at the logistic support. It has been reported by officials that logistic movements will not be undertaken if it can be avoided. In Mali today, in order for war fighters to change their batteries, a logistic movement is needed, and it involves an armed escort and associated vulnerability.

			Consequently, the 2025 future soldier will absolutely need the highest available capacity batteries with centralized power and a recharging capability in the field.

			Regarding available solutions to power the warfighter, it is all a question of specific energy. The image below shows the most used batteries within future soldier programs in the world with associated weight and available energy.

			With over 14 years experiences in major Future Soldier Programs, Bren-Tronics offers a centralized battery for the dismounted soldier. These leading-edge technology battery systems drastically reduce weight and optimize running time. Today, our unique 10.8V SMP® and 14.4V NETT+® rechargeable battery family offers the highest energy density possible (+212Wh/kg) for a true wearable soldier power system.

			Moreover, in 2020, to prepare for the future, Bren-Tronics has been participating in the development of the next generation of conformal battery in the United States.

			Military power solutions must operate to the limits (or beyond). All Bren-Tronics products are designed, tested and manufactured to meet the most severe climate environment applications.

			Bren-Tronics expertise remains focused where no one can compromise on safety, reliability and performance. n

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

		

		
			Soldier Modernisation talks to Harri Romppainen from Bittium about their innovative frontline data and voice communication products
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			Agile, interoperable battlefield communications

		

		
			Q: Can you tell us more about Bittium as a company and its history within military communications? 

			A: Bittium (formerly Elektrobit) was founded in 1985 and our past and present are strongly connected to radio technologies, both in the commercial and military worlds. Our work with military communications began early on with research projects and programmes carried out in co-operation with the Finnish Defence Forces. The Finnish Defence Forces saw then that the nature of the battlespace was going to change in the future and the existing communication systems would not meet the requirements. Software Defined Radio (SDR) was seen as the perfect platform for the future battlefield radio systems and networks. It could offer, among other things, efficiency for wireless communications in network centric warfare and also interoperability nationally and internationally. This led to the start of the Finnish Software Radio Program (FSRP), which Bittium joined. It started as a research program and was followed by the Bittium-led consortium building an SDR demonstrator and a prototype. The demonstrator back then was a cupboard-size rack of computers that now feels like the distant past already. 

			We have come a long way since the days of the Finnish SDR programme. After a lot of research and technology demonstrations, the Finnish Defence Forces procured a software defined radio based system Bittium Tactical Wireless IP Network, or TAC WIN in short, that is now being used by all three branches of the Finnish Defence Forces, among others. We have accompanied our SDR offering also with our next-generation of tactical Tough SDR radios, handheld radio for dismounted soldiers being one of them. In addition to our software defined radios and systems, we supply different defence forces across the globe with our advanced VoIP solutions. The latest addition is the versatile terminal and IP communication device Bittium Tough Comnode. We can proudly say that what we have achieved so far is a success story based especially on versatile technological expertise and understanding, visionary ideas, co-development with the end users and long-lasting partnerships.

			Q: Soldier Modernisation has been looking at the ‘Digital Battlefield’ and we are now in a situation that, from front line units through artillery to command center, the need for secure data transport is becoming critical. What were the major problems that Bittium encountered that your products are there to solve? 

			A: The key for us is to meet the requirements of the modern battlefield where a lower number of troops are dispersed and mobile in order to be quick and effective. This scenario is enabled with equipment and systems that deliver more advanced, real-time and accurate situational awareness and enable leading the troops on-the-move. 

			By working also with commercial telecommunication and mobile technologies, we have seen how those technologies continue to advance at a faster pace compared to military communications. We want to narrow the gap so that militaries have access to a higher level of performance in their networking and communications. This has been done by hardening the most powerful commercial technologies and integrating those into our military products and systems. 

			In addition, we see that a large number of different equipment and systems from various vendors can create interoperability problems. We provide solutions that are interoperable with our own, 3rd party, as well as legacy equipment and systems. And last but not least, reliability and ease of use are crucial factors when it comes to operating in the front line.

			Q: Bittium Tough SDR Handheld and Bittium Tough Comnode IP communication devices are designed for the modern warfighter and the complex vest systems that they use, as well as being interoperable and multi-frequency. Could you elaborate on the products and their unique features? 

			A: Bittium Tough SDR Handheld is a next-generation software defined tactical radio for dismounted soldiers, such as squad or platoon leader. With the radio it is possible to bring broadband data and voice to mobile troops in a way that improves the performance and the effectiveness of the tactical troops, and leading the troops is easier based on the up-to-date situational awareness and more reliable connections. The radio has many unique features. Its wide frequency range, from 30 MHz to 2500 MHz without gaps, enables frequency agility and less interference. The radio has a secure sandbox e.g. for tactical VoIP service, messaging, BMS and blue force tracking applications, and a software development kit for 3rd party developers. For our customers we give access to the radio’s security implementation for enabling its certification. 

			Bittium Tough Comnode is a versatile and rugged terminal and IP communication device designed for different tactical use cases. The same device fulfils the data transfer and communication needs for mobile troops for example, as a SIP phone, router and SHDSL modem. Bittium Tough VoIP Service can be run on the device to provide telephony and SIP server functionalities to other VoIP devices for accessing the VoIP network. The Tough Comnode also provides a wireless access point for mobile clients and enables using legacy Combat Net Radios as part of the IP-based tactical communication system.

			In addition to customers worldwide, the Finnish Defence Forces are supplied with both the Tough SDR radios and Tough Comnode devices. 

				For all of our products we of course provide accessories that enhance the ease of use and mobility of soldiers. A recent addition to that category is the Bittium Tactical Power Pack that can be used with the Handheld radio and Comnode device, as well as commercial smartphones and tablets through USB connection. The Tactical Power Pack enables uninterrupted field use for all the devices. It includes two 70 Wh, 6.7 Ah batteries that are attached as one with an adapter. In the field, the batteries can be changed quickly to new fully charged batteries one by one without interrupting the power supply to the device being charged. The Tactical Power Pack’s small size and lightness of weight makes it easy to attach to soldiers other gear, along with the device being charged.

			Q: In addition to the hardware, what is the importance of software and back-end systems in your solutions? 

			A: With Tough SDR radios the waveforms are of course critical elements for secure networking. The radios are compatible with Bittium’s proprietary waveforms, the ESSOR (European Secure Software Defined Radio) waveform and they also support porting of legacy and national proprietary waveforms. For secure, easy and effective installation and management of the radios, prior and during operation, we provide a tactical device management system.

			For voice communications, our Bittium Tough VoIP Service (TVS) software is an excellent solution, especially for mobile troops. TVS is designed and optimized for military use cases by creating a highly resilient, distributed digital voice service and enabling mobility by adapting to changes in the network. The network can be split or merged while maintaining the service available for all clients that are accessible. When network islands merge with the network, the clients will have core network connection automatically. TVS provides optimized call features, such as managed group calls, PTT calls, call prioritization (MLPP) and user mobility, and enables voice communication between VoIP and CNR networks. n

			For more information, please visit: www.bittium.com
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			Army smart machining solution to drive down cost, deliver better weapons to soldiers

		

		
			By Argie Sarantinos, CCDC Public Affairs

		

		
			For soldiers in the field, having the right weapons is critical to winning battles. These weapons systems, which range from cannons and mortars to vehicle armor kits, will not only improve readiness and modernize the Army, but also protect soldiers. To improve the efficiency of producing weapon systems, the Army is using Smart Machining Solution, or SMS, to research and design weapons and deliver capabilities more quickly to soldiers.

			With funding provided by the Army’s Manufacturing Technology program, a team consisting of the U.S. Army Combat Capabilities Development Command Armaments Center Benét Labs and Watervliet Arsenal is using SMS to improve production of weapons systems.

			“Intelligent machining solutions will help the arsenal produce components, parts, pieces and systems for soldiers faster, and perhaps better, with more efficient machining operations. The more efficient we make the arsenal, then the better products we will deliver to soldiers,” said John Snyder, CCDC AC senior mechanical engineer.

			When manual machining was replaced by digitally controlled machines during the last decade, tool management became more complex. Tens of thousands of tools are located in arsenals and depots, and each operation requires very specific tools. SMS uses virtual reality, coupled with five smart machining modules, to choose the best tools and materials for each project and document the manufacturing process.

			“The vision is to make all the modules work together to have an overall smart manufacturing solution. The SMS will allow the production engineer to easily document manufacturing processes through a digital manufacturing consultant and an automated subject matter expert system consisting of five modules,” Snyder said.

			The five smart machining modules include:

			•  Tooling database module: a library of cutting tools, based on a System Application and Product software program, which enables a plug-and-play functionality for vendors and provides a mechanism to share standardized tooling information with each smart machining solution module.

			•  Tool selection engine module: identifies both available and correct cutting tools for various types of manufacturing. The module uses virtual reality to choose the best tool, generate the manufacturing steps and conduct test runs.

			•  Parameter optimization engine module: uses a science-based algorithm to suggest cutting parameters based on the cutting tools, workpiece material and machine selection.

			•  Prioritization interface module: optimizes an operator’s time and determines how much time is needed to use a specific tool.

			•  Process knowledge base module: captures best practices; this module will be beneficial to teach junior operators how to operate specific tools more quickly.

			Plans for FY20 include integrating the modules and ensuring they are on the secure, certified Defense Research and Engineering Network. After the modules are fully integrated, the team will begin demonstrations, final testing, debugging and transition.

			Benét Laboratories, which is part of CCDC AC, is a Department of the Army research, development and engineering facility located at Watervliet Arsenal. Watervliet Arsenal is an Army-owned and operated manufacturing facility in upstate New York. It is the only Department of Defense site where research (product and process), design and machining are co-located in one area. On-site engineering mitigates schedule risk by enabling engineers to observe first-hand variances and correct any problems. Co-location also enables a more efficient transition of the smart machining technology from prototyping to low rate initial production.

			To meet the Army’s smart machining requirements, one of the challenges is securing and maintaining a highly-skilled workforce, including programmers, journeymen, machinists and engineers. When machines were introduced during the industrial revolution and the 20th century, a lot of manufacturing expertise moved overseas, creating a gap in U.S commercial and defense workforce. Also, many of the machine tools that were made in the U.S. are now produced overseas.

			Another challenge is ensuring the workforce maintains its skillset, particularly as the commercial sector is advancing manufacturing operations very rapidly. The Armament University, which is operated by CCDC AC, offers courses and on-the-job training for entry level, journeymen in various fields and engineers and scientists.

			The team overcame a data interoperability challenge by using select standards, such as ISO 13399, which allows tooling vendors to plug their library of tools into a government solution; it also provides a mechanism to pass standardized tooling information to each SMS module.

			By partnering with the S&T community, as well as the organic and defense industrial bases, the ManTech program drives down costs by introducing new manufacturing processes, such as SMS, that are more efficient and will make better products for soldiers.

			“Ultimately SMS will help standardize and optimize production, increase efficiency and quality and reduce production time,” Snyder said. n

			The U.S. Army Combat Capabilities Development Command (CCDC), formerly known as the U.S. Army Research, Development and Engineering Command (RDECOM), has the mission to lead in the discovery, development and delivery of the technology-based capabilities required to make Soldiers more lethal to win our Nation’s wars and come home safely. The command collaborates across the Future Force Modernization Enterprise and its own global network of domestic and international partners in academia, industry and other government agencies to accomplish this mission. CCDC is a major subordinate command of the U.S. Army Futures Command.
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			Extend the edge of connectivity; the importance of remote situational awareness

		

		
			Soldier Modernisation revisits goTenna’s multi application mesh networking product goTenna Pro

		

		
			Remote situational awareness (RSA) — the ability to perceive beyond our immediate environment — is fundamental to our everyday decision making. Every day, special operations forces (SOF) are tasked with carrying out critical objectives that are hazardous, require precise coordination between teams and resources, and demand that decisions are made in real time.

			Q: Most people have heard of goTenna through the solutions you are applying in the Nett Warrior program to work alongside ATAK, can we look at the problems that are occurring and how goTenna Pro overcomes them?

			Todd Kuchinskas: When a squad or small team enters an area with poor communications, their situational awareness (SA) and safety becomes subject to a cell or satellite signal that may be compromised, unreliable, or even nonexistent. High-bandwidth mesh networking radio devices, the go-to solution for signal-denied operating environments, are often expensive and difficult to deploy down to the individual soldier — let alone individual soldiers in partner nation forces. 

			As ATAK (and its international force counterpart CivTAK) becomes more popular as a simple and low-cost blue force tracking solution, the challenge becomes remaining on the TAK app without a fixed terrestrial or expensive satellite network. 

			Two gaps goTenna has identified and are helping to solve are: 1) staying on ATAK without connection to a network; and 2) interoperability at a low cost.

			Q: The applications and situational uses of GoTenna Pro are all inclusive around the battlefield from in air with parachutists, through high density areas and even underground. How easy is it to set a system up and some different scenarios?

			Elan Frantz: The goTenna Pro X radio device is a low-cost, lightweight and simple-to-deploy solution that enables anyone with a smartphone or tablet to quickly connect to the goTenna network and become a node on the ATAK or their preferred C2 system. This allows for rapid deployment to any person with a smartphone or, when using the smartphone as a bridge, users can connect to a variety of other networks to enable interoperability.

			goTenna Pro X enables countries that otherwise could not afford a tactical blue force tracking solution to be up and running in minutes - increasing situational awareness, safety, and mission effectiveness while improving command and control. 

			goTenna Pro X continues to be selected as a key tool for various organizations’ Remote Advise Assist (RAA) kits. We see the RAA kits as a great training tool and foundation for introducing partner forces to tactical situational awareness for field use. US forces that are using goTenna Pro X in the training role are now pushing to use our devices in normal operations, and partner forces are starting to demand access to the goTenna Pro X for their operations as well. We essentially provide a blue force tracking system at a tiny fraction of the cost of other alternatives.

			Q: Two main areas for dismounted soldiers, and leading most discussions, are power management and lightening the load, could we look at the products power usage and charging capabilities and how this ties in to load carriage?

			Wes Bryant: Special operations forces often have to weigh functionality and capability against bulk, weight, and cumbersomeness. These forces need to operate quickly, efficiently, and stealthily. Heavy equipment or even excessive cabling is often a detriment that gets in the way of their mobility.

			As a former special operations JTAC, I know it’s not uncommon for operators to choose to leave some gear back at base if it weighs them down too much — even equipment that would otherwise be mission-enhancing. This is an area where goTenna’s small, lightweight mobile mesh networking devices can be a solution.

			For example, mobile mesh networking devices like goTenna Pro X weigh less than 3 ounces and easily fit inside a pocket or attach to a MOLLE rig. The interface to an end user’s smartphone or tablet can be completely wireless using a Bluetooth connection, or a single USB tether cable. This kind of plug-and-play setup doesn’t encumber an operator’s kit or weigh them down like typical tactical-grade communications tools.

			Since the last time we spoke with Soldier Modernisation, we’ve announced a new add-on accessory kit with the team at Juggernaut.Case that provides operators with everything they need to connect goTenna Pro radio devices to paired smartphones and ensure up to 18 hours of battery supply.

			Q: One area we have been talking about is the ‘Digital Battlefield,’ how is goTenna allowing the wide variety of data products to function across operational arenas?

			Elan Frantz: Over time, we think the digital battlefield will require cost-effective solutions that scale to meet the needs of individual operators on any given mission. Not every unit can afford to give every team member expensive ($10,000+) radios, and not every mission requires broadband and the size, weight, and power impacts that go along with carrying these systems. For years, the communications market has been pushing for increasing bandwidth that demands a heavier radio, with bigger batteries, more complexity, and a high cost. 

			As the battlefield becomes increasingly digital, goTenna will continue to ask questions that keep the focus on end user needs, such as: 

			Does everyone in the unit need high bandwidth with the high SWaP-C impact?

			    What are the most important communication requirements at the tactical team level?

			What can be accomplished with a low-cost, small size, lightweight, low power system that meets those requirements?

			Wes Bryant: While the long-term initiative for SOF is to utilize high-bandwidth technologies for each team member, there is an immediate opportunity today to equip individuals at every level of the operation with low-bandwidth, low C-SWaP technology to support a holistic COP from the command level down to the operator. Developing solutions that integrate within the force’s larger C2 framework, but provide the correct scale of solution will be key moving forward.

			Todd Kuchinskas: We’re particularly excited to see how military forces are also considering our devices essential for soldier training courses. At a recent demo, goTenna Pro devices paired with the ATAK app reduced the time for a land navigation and recon exercise by 4 hours, and ensured no trainees went lost or missing during the course. If we continue the mantra of “fight like you train,” we can see a host of new possibilities and use cases emerge. n

			For more information see: www.gotennapro.com 
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			For those who know - CZ

		

		
			The quiet rise of military suppliers in Eastern Europe has been an occurring theme of discussions in the industry, but many good products and innovative solutions remain hidden from the worldwide markets. One supplier certainly not doing that is the Czech weapons supplier Česká zbrojovka (CZ), ranked as the 22nd highest exporter in the Czech Republic and rising up this list every year. CZ supply weapons into over 90 countries worldwide, so the main question is why are many leading militaries and NATO troops selecting their products, Soldier Modernisation takes a look.

			In 1936 an arms factory was built in Uherský Brod, as part of the strategic moving of important manufacturing away from the German-threatened Czech Western Borders, it was one of the most modern factories globally at the time. Post war through to mid 1970s the company was most known for manufacturing machine guns; notable ones include the vz. 58 caliber 7.62 × 39 mm submachine gun in the 1940s and 1950s and in 1962 the compact submachine gun vz. 61 know as the Scorpion.This legendary weapon was an imaginative and very successful attempt to cover the gap between classic submachine guns and service pistols. In the basic caliber of 7.65 mm Browning over 207,000 pieces had been made in Uherský Brod by the year 2000. Also in the mid 1970s the then state company started producing the groundbreaking CZ 75 pistol which was the work of the legendary designer František Koucký.

			So where are the company today, after successful purchases of other arms manufacturers, and the setting up of manufacturing in the USA. The company started developing different service weapons such as the CZ 75 SP-01 SHADOW, successfully deployed by global armed forces and law enforcement. The partial tuning elements of this excellent all-steel pistol were subsequently used in other CZ pistols until the arrival of the CZ SHADOW 2 model in 2016. The historical assembly of the millionth CZ 75 series pistol was achieved in 2007. Now with additional manufacturing in Peru and the multi-functional  BREN 2 assault rifle added to the CZ family of armaments, the company has established a growing reputation which has led to deployment globally by militaries and law enforcement such as:

			• GIGN – Special Forces of Gendarmerie in France

			• Armed forces (under the Ministry of Defense or Ministry of Interior, special forces, etc.) and police agencies in the USA, Portugal, Spain, Romania, Bulgaria, Hungary, Ukraine, Slovakia, Lithuania and Slovenia 

			• Policia Federal Gendarmeria in Mexico

			• Police agencies in South Africa and Asia (Philippines, Vietnam, Thailand) 

			• special forces in countries around the world

			• the Czech armed forces and police agencies

			In April 2020 The Czech army purchased close to CZK 2.35 billion of CZ small arms and ammunition. The army will receive more than 16,000 BREN 2 assault rifles, over 21,000 CZ P-10 pistols, over 1,600 CZ 805 G1 underslung grenade launchers, nearly 100 CZ SCORPION PDWs and training ammunition over the next few years. The purchase follows the contracts from 2010 to 2016, when the army purchased almost 40,000 small arms from CZ.

			“The Army of the Czech Republic demands only the best armament. This contract is an assurance for us that we are doing our job well and create high-quality and innovative products that measure up in the most demanding military and law enforcement markets. At the same time, it signals the importance of investment in the domestic defense industry, especially in the difficult times we are currently experiencing. This investment demonstrates the need to ensure maximum security of deliveries from domestic sources,” said Lubomir Kovarik, President of the CZ Group.

			CZ’s portfolio of military firearms is extremely diverse and continuing to expand. Their research and development department works together with leading special forces, as well as the best sport shooters on the planet, to ensure their firearms perform at the highest level and meet the ever evolving needs of today’s armed forces. 

			In 2018 CZ became part of the CZG Group holding company. The CZG Group acquires companies with similar products and production synergies, like 4M with their tactic gear and the Swedish brand Spurh, which is well-known in military circles for their superior optics. This will allow the company to provide better tactical support to their clients both existing and new: this global supplier is for those that know. n

			www.czub.cz
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			Exclusive interview with Senior Chief Petty Officer James Harvey, Senior Enlisted Advisor, United States Naval Special Warfare Command 

		

		
			SMi Group’s highly anticipated Future Soldier Technology conference will convene online as a virtual event on the 9th – 10th March 2021. Ahead of the event, we caught up with Senior Chief Petty Officer James Harvey, Senior Enlisted Advisor, United States Naval Special Warfare Command, to find out more about his role within the United States Naval Special Warfare Command, emerging technology, and why he thinks it’s important to keep the soldier technology community connected.

			SCPO Harvey will speak on Day Two of the event to present on “Increasing Dismounted Situational Awareness Through the Integration of Robotics into Combat Operations,” which will cover:

			•	Networking Autonomous systems with dismounted soldiers to enhance situational awareness

			•	Leveraging robotics to support the dismounted soldier

			•	Discussing Manned-Unmanned considerations for complex operations

			Q: How does your role correlate to soldier modernisation and what are your responsibilities as Senior Enlisted Advisor within the United States Naval Special Warfare Command? 

			A: As the SEA of the Future Concepts and Innovation Directorate, I support Naval Special Warfare in identifying emerging technology concepts. As opposed to an acquisitions officer or the acquisitions process, we do not purchase or develop capabilities for the warfighter based on existing requirements. We canvass industry and laboratories for technology trends that offer unique solutions to inform the acquisitions process.

			As the SEA, I also lead low-cost, quarterly experimentation events where contracted vendors, national laboratories, and warfighters collaborate to develop new concepts and test them. We use the information we gain from these events to inform the acquisitions process for proactive technological innovation as opposed to reactive requirements driven procurement.

			Q: What are you currently working on in the field of dismounted soldier modernisation?

			A: We work heavily in data, AI, AR/VR, and 5G. These areas include man-machine teaming and machine learning for data analysis. We view technology holistically as opposed to specifically identified programs. This allows us to confront problems more effectively. For example, as opposed to focusing only on creating 3D images with photogrammetry, we will test the speed with which we can collect a 3D image, process that image, integrate it into a synthetic environment, train an unmanned system, then fly the unmanned system based on that data as one effort at an event. This helps us understand more than just the technology, but the ability for said technology to integrate as a unique modular function to a greater system of systems. Surprisingly, because of advancements in private technology, an effort like this can be done at extremely low-cost.

			Q: Following from this, do you have any major priorities going forward? 

			A: Artificial Intelligence for unmanned systems is one of our greater priorities to learn and develop greater understanding of operational concepts. Our priorities going forward with man-machine teaming, for example, is to decrease warfighter cognitive load and mitigate risk to the warfighter and civilians.

			Q: What interesting and emerging technology are you currently seeing that the US Navy could use in its operations?

			A: The future of warfare is in data and AI. Gathering and processing data on the edge and in the cloud will enable warfighters to maintain the advantage with AI augmented capabilities. The difficulty will be in identifying how to collect and standardize this data to optimize machine learning models.

			Q: Finally, why do you think it is important to keep the soldier technology community connected through this virtual conference?

			A: Events like this one allow for organizations to share information regarding the necessity for modularity and standardization and identify effective solutions with industry. Since 2000, private sector technology development has grown exponentially. Most defence systems rely on large contracts with singular vendors to build interdependent systems. In order to adopt a modular model for technology development, it is critical for defence organizations to establish acceptable technology standards. This includes application programming interfaces (API) or Software Developers Kits (SDK) that build off Docker or open-source Kubernetes containers to protect proprietary software. By creating “black boxes”, wherein proprietary software can be protected, and standardizing the messaging for APIs, the military will be able to integrate modular components to their system of systems. In doing so, integration of new technology will not require disintegrating the existing one.

			For more information or to register, please visit: 
www.futuresoldiertechnology.com/dl

		

		
			Data and AI gaining pace 
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			STAR-PAN, connecting the warfighter

		

		
			Soldier Mod talks to Andrew Murdoch, Business Development Manager: Tactical Interconnect products, at Glenair

		

		
			Q: So, STAR-PAN – What is it?

			A: Great question, I’m conscious There are varying levels of knowledge and exposure to our product so I will give a brief overview of what STAR-PAN is and how it can and is helping soldiers on the battlefield. 

			STAR-PAN is a soldier worn system encompassing both Power and data HUBs and cables enabling the user to connect their existing equipment in order to simultaneously utilize power more efficiently, while accessing the data of this equipment. The emergence of smartphones, tablets and other computer systems on the frontline tactical space has allowed far greater use of digital information. Battle Management Systems (BMS) have created the ability to display this information in a simple and effective way – The key part, and where STAR-PAN comes into play, is the ability to take multiple sources of data (Radio, GPS Coordinates, LASER range Finder information and Full motion video) and direct it to the EUD via its often single connector. STAR-PAN series of HUBs are all based off a USB 2.0 high speed protocol. The protocol allows STAR-PAN to deal with data rates up to 480Mbps and carry that data distances in excess of 3 meters from source without the need for repeaters. Making it a very flexible protocol. STAR-PAN is designed to connect up the different devices soldiers need to carry, the issue is, these devices were designed in isolation and were not built to be part of a synchronized soldier system, as such, they can use different protocols from USB2.0, RS232, Ethernet, USB3.0 and USBC. What STAR-PAN does to solve this issue is convert the protocol to USB 2.0 via specially designed inline cable converters. In addition to data distribution, STAR-PAN also manages power for the soldier. Bespoke cables and connectors can be used to access existing, in field batteries (combat radio batteries) as well as conformable and newer batteries and distribute the power already available to the soldier, redirecting it to other devices. The ‘so what’ of this is STAR-PAN can reduce the weight carried by the soldier and help to dramatically increase the use of accessible data increasing his/her Situational Awareness (SA). 

			Q: So STAR-PAN is all about interconnecting and interoperability?

			A: Absolutely. The great thing about STAR-PAN is it is designed to connect to existing and newly, in-service equipment that soldiers are already carrying. This really makes STAR-PAN a force multiplier without burdening the soldier with extra weight and equipment. The NATO standard interfaces of STAR-PAN allows it to connect to pretty much anything. In addition to this we are always adding to our fleet of cables and adaptors as new equipment comes on the market. An example of this is our cable and power solution for the Harris PRC163 radio.

			Q: COVID-19 has obviously disrupted events and customer interaction during 2020. How have you managed to adapt and evolve to meet this challenge? 

			A: It certainly has been a unique and challenging year. Glenair is structured to be a very flexible and agile company that allows it to meet the new challenges presented by COVID-19 head on. Our manufacturing capacity has increased during 2020 with facility footprint enlarged to ensure our employees are protected. We have tried to ensure constant virtual interaction with customers and host regular webinar sessions to communicate the latest and greatest Glenair has to offer. You can find our list of webinar sessions by clicking on this https://www.glenair.com/webinar/index.htm or visiting www.glenair.com and clicking on GoTowebinar Seminars. As well as virtual events we have also managed to show the power of interoperability during live events such as the recent Robotic and Autonomous System (RAS) in Italy.

			Q: What did you manage to achieve during the RAS event?

			A: The RAS event was all about interoperability and interconnection, both in terms of physical hardware and collaboration with other companies. STAR-PANs strength lies in its ability to harness data and power that soldiers/Marines/Airmen wish to exploit. In this scenario a number of companies worked together to create a full mission profile, bringing together the varying elements of modern warfare being used on the battlefield today. This included Mobile Adhoc NETwork (MANET) radios from SILVUS TECHNOLOGIES, Unmanned Aerial Vehicle (UAV) technology from THREOD and FLIR, Unmanned Ground Vehicles (UGV) from MILREM and Helmet cameras from MOHOC. All of these devices were linked together by STAR-PAN in a number or real-time configurations creating an unparalleled level of Situational Awareness for the users on a common operating picture (COP), in this case Civ-TAK 4.1. We demonstrated that STAR-PAN not only supports the integration of C4ISR equipment and power distribution on the soldier, but that it can bring the same capability to unmanned platforms. On the current and future battlefields human force elements will be augmented and supported by autonomous machine elements more and more. The ability to integrate their sensor- and position data into a common operating network is key to provide effective command and control and support the Manned-Unmanned Teaming (MUM-T) concept. STAR-PAN’s common interconnect interface facilitates this as demonstrated during this event. Furthermore STAR-PAN MISSION MANAGER, a small form factor computing device that acts as a full-time host brokering data between many peripherals and EUDs, demonstrated the capability to bridge data between networks. In this case, the video and metadata coming in on the FLIR Black Hornet nano-UAV’s bespoke network was sent to the operational MANET. Allowing other soldiers than just the UAV operator as well as the Tactical Operations Center (TOC) to exploit the video and metadata on their EUDs. 

			STAR-PAN is currently being fielded by military units within NATO and NATO friendly nations. If you are interested in finding out more on Glenair and/or STAR-PAN you can visit the Glenair website at www.glenair.com or reach out to any of the contacts below. n
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			Darpa looks to light up integrated photonics with chip-scale laser development

		

		
			Agency announces performer teams selected for LUMOS program

		

		
			First demonstrated sixty years ago, the laser has become an essential technology in today’s world. It has transformed diverse fields including communications, sensing, manufacturing and medicine. More recently, innovations in integrated photonics have allowed the miniaturization of key optical components and the ability to arrange several elements on a single silicon chip. When combined with lasers, these photonic integrated circuits (PICs) have the potential to replace large and costly optical systems with chip-scale solutions. However, due to differences in the properties of the materials that compose them, lasers and PICs are difficult to combine onto the same platform, limiting the benefits of integration and preventing broad technology impact.

			To address this challenge, DARPA developed the Lasers for Universal Microscale Optical Systems (LUMOS) program, which aims to bring high-performance lasers to advanced photonics platforms. As highlighted in the recent program kick-off meeting, LUMOS will address several commercial and defense applications by directing efforts across three distinct Technical Areas.

			The first LUMOS Technical Area brings high-performance lasers and optical amplifiers into advanced domestic photonics manufacturing foundries. Two research teams were selected in this area: Tower Semiconductor and SUNY Polytechnic Institute. These performers will work to demonstrate flexible, efficient on-chip optical gain in their photonics processes to enable next-generation optical microsystems for communications, computing and sensing. LUMOS technologies will be made available to future design teams through DARPA-sponsored multi-project wafer runs.

			The second LUMOS Technical Area seeks to develop high power lasers and amplifiers on fast photonics platforms for microwave applications. Research teams include Ultra-Low Loss Technologies, Quintessent, Harvard University and Sandia National Laboratories.

			The final LUMOS Technical Area creates precise lasers and integrated photonic circuits for visible spectrum applications with an ambitious goal of “wavelength by design” across an unprecedented spectral range. The teams will seek to develop lasers at many challenging wavelengths throughout the program to enable compact atomic sensors for navigation, precise timing solutions and emerging quantum information hardware. Selected research teams include Nexus Photonics, Yale University, California Institute of Technology, Sandia National Laboratories and the University of Colorado at Boulder.

			“LUMOS is part of the third phase of DARPA’s Electronics Resurgence Initiative (ERI) – a five-year, upwards of $1.5 billion investment in the future of domestic, U.S. government, and defense electronics systems,” said Gordon Keeler, program manager in DARPA’s Microsystems Technology Office. “As an ERI program, LUMOS aims to create unique, differentiated domestic manufacturing capabilities that are accessible to the DoD through the enhanced capabilities of existing foundries and through DoD-relevant demonstration systems created by the program performers.” n
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